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Loi cam doan

T6i xin cam doan rang luan an tién si “Nghién ciru dnh hwong cia sin pham
postbiotics tir Saccharomyces cerevisiae dén ddp g mién dich va sirc dé khdng véi
vi khudn gdy bénh Vibrio parahaemolyticus cia t6m thé chdn trdang (Penaeus
vannamei) ” 1a cong trinh nghién ctru khoa hoc cua t6i. Cac s liéu, két qua nghién
clru va céc trich dan trong luin 4n déu duoc trich dan rd rang va trung thuc theo dung
quy dinh. Nhitng két qua va két luan trinh bay trong luan an chua ting duoc ai cong
b trong bat ky cong trinh ndo khac dudi bat ky hinh thirc ndo, trir nhitng céng bo cia
t61 va cac dong tac gia lién quan dén luan an nay va da duoc cac dong tac gia dong y

cho phép stir dung trong luan an.

T61 hoan toan chiu trach nhiém trudc phap luat va trude Ho1 dong cham luan an

vé tinh trung thuc va nguyén ban ctia toan bd ndi dung luén an nay.

Ha Ngi, ngay 14 thang 7 nam 2026

Tac gia luan an
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Lol cam on

Trude hét, t6i xin bay t6 long biét on chan thanh va sdu sdc dén PGS.TS. Ping
Thi Lua va PGS.TS. Trdan Van Tudn, la nhitng ngwoi thay da tdn tinh hiedng dan,
truyén dat kién thirc, kinh nghiém, da luén dong hanh ciung téi trong sudt qud trinh

thuc hién va hoan thién lugn dan nay.

T6i xin chdn thanh cam on Té chirc phdt trién quéc té Hoa Ky (USAID) va Céng
ty Cargill Viét Nam da hé tro kinh phi va tao diéu kién thudn loi dé t6i cé thé trién

khai cac hoat dong nghién ciru phuc vu cho ludn an nay.

Toi ciing xin tran trong cam on Truong Pai hoc Khoa hoc Tu nhién, Vién
Nghién ciru Nudi trong thity san I (nay la Vién Khoa hoc Thity san Viét Nam), noi da
tao diéu kién thudn loi vé moi truong hoc tdp, nghién cuu, co so vdt chdt va tai liéu

phuc vu cho qua trinh thuc hién lugn an.

T6i xin chdn thanh cam on quy Thay C6 B mén Vi sinh vdt hoc - Khoa Sinh
hoc cing cdc nha khoa hoc va dong nghiép thuéc Trung tam Cong nghé sinh hoc thiyy
san va Trung tdm Quan trdc méi trwong va bénh thiy san - Vién Nghién ciru Nudi
trong thuy san I (nay la Trung tdm Nghién ciru méi triecong va bénh thiy san mién
Bdc - Vién Khoa hoc Thiy san Viét Nam) dd nhiét tinh hé tro, chia sé va gép y trong

qua trinh hoc tap va nghién ciru.

Cudi ciing, téi xin bay t6 long biét on sdu sdc dén gia dinh va nhitng nguoi than
yéu, nhitng nguoi luén la diém twa tinh than vieng chdc, luén déng vién, khich 1¢ va

uing hé t6i khéng ngirng nghi trong sudt chang dwong hoc tdp va nghién ciiu.

Dui dd hét sirc c6 gang, ludn dn khéng tranh khéi nhitng thiéu sét. Téi kinh mong
tiép tuc nhdn dwoc sw cam théng va cdc gop ¥ quy bau tir quy Thay C6 va cdc nha

khoa hoc dé ludn an dwoc hoan thién hon.
Xin chan thanh cam on!
Ha Ngi, ngay 14 thang 7 nam 2026
Tac gia luan an

Nguyén Thi Bién Thly
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Tir viét tat Ch giai

AHPND Bénh hoai tir gan tuy cip (Acute Hepatopancreatic Necrosis Disease)
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EMS Bénh hoi chitng tdm chét sém (Early Mortality Syndrome)
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GC Té bao bach cau hat - goi tit 1a bach cau hat (Granulocyte)

GOS Galacto-oligosaccharide

HC Té bao bach cau khong hat - goi tat 1a bach cau khong hat (Hyalinocyte)

IHHNV Bénh hoai tur dudi vo va co quan tao mau (Infectious hypodermal and
hematopoietic necrosis)

MOS Mannan-oligosaccharide
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PO Phenoloxidase

ProPO Hé thng Prophenoloxidase

PRRs Céc thu thé nhan dién mau (Pattern Recognition Receptors)

RIA1 Vién Nghién cau Nudi trong thay san |

RES Bung phat ho hip (Respiratory burst)

ROI Chét trung gian oxy phan tmg (Reactive oxygen intermediates)

SCFP Postbiotics ¢ nguon goc tr nim men S. cerevisiae 1én men
(Saccharomyces cerevisiae fermentation-derived postbiotics).

SGC Té bao bach cau ban hat - goi tat 1a bach cau ban hat (Semi- granulocyte)

SOD Superoxide dismutase

THC Téng té bao mau (Total hemocyte)

TSV Virus gay hoi chirng Taura (Taura Syndrome Virus)

WSD Bénh ddm trang (White Spot Disease)

YHD Bénh dau vang (Yellow Head Disease)
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MO PAU
1. Ly do lwa chon dé tai

Trong nhirg nim gan ddy, nghé nudi tdbm nuéc lg phat trién manh va gitr vai
tro chu luc trong xuat khau thay san caa Viét Nam, chiém khoang 40-45% tong gia
tri xuat khau, twong dwong 3,5-4,0 ty USD/nam [192]. Su mé rong dién tich va gia
ting dau tu thic ddy ting truong, nhung dong thoi 1am gia ting cac van dé& vé moi
treong va dich bénh [75, 174]. Cac bénh trén tdm cha yéu do vi khuan, virus, ki sinh
triing va nam, trong d6 bénh do vi khuan thudng gay thiét hai nghiém trong nhat, dién
hinh 1a bénh hoai tir gan tuy cap tinh (AHPND) [72] va bénh mo duc hau au tring
(TPD) méi xuat hién do vi khuan Vibrio gy ra [62]. Khang sinh thuong duoc sir
dung phd bién dé phong tri bénh, nhat 1a cac dot bung phét dich bénh do vi khuan
[145]. Gan 70% tong lugng khang sinh duoc st dung 1a & vat nudi va muc tiéu thu
nay duy kién s& ting 67% vao nam 2030 [168]. Lam dung khang sinh lam gia ting
nguy co khang khang sinh (AMR), véi bang ching vé su lan truyén gene AMR tir vi
khuan 1am sang sang sinh vat thaty sinh [105]. Véi mirc d6 thwong mai quéc té cao
va két ndi truc tiép voi moi truong nudc, nudi tdm co thé gop phan phéat titn AMR
[162]. Do d6, viéc tim kiém céc giai phéap thay thé khang sinh nham giam nguy co
AMR, giam chi phi san xuat va huéng téi phét trién bén viing nghé nudi tom 1a rat

can thiét.

Céc bién phap giam thiéu nguy co bung phat dich bénh & tom da duoc nghién
ctru, bao gdbm an toan sinh hoc, chon giéng khang bénh, sir dung khang sinh va b
sung phu gia thic an [162]. Trong d6, phu gia thirc an dugc xem la giai phap hiéu
qué vé kinh té va bén viing vé méi truong trong quan Iy suc khoe va phong bénh cho
tém [59, 150, 166]. Nhiéu loai phu gia nhu phytogenics, probiotics, prebiotics va
synbiotics da duoc ung dung nham cai thién ting trudng, ting cuong mién dich va
kha nang khang bénh cua tom thé chan tréng [58, 59, 68, 69, 162], trong d6 probiotics
dugc danh gia 1a mot trong nhitng lya chon hira hen nhat [69, 114, 162]. Tuy nhién,

viéc sir dung vi sinh vat séng trong probiotics con ton tai mot sé han ché nhu giam



kha ning song, tiém 4n rai ro an toan sinh hoc va yéu cau bao quan phic tap [34].
Nhitng han ché nay da thic day viéc tim kiém céac chién luoc thay thé. Nhitng nghién
ctru gan day da cho thay cac san pham phu khong sdng va cac thanh phan té bao cua
Vi sinh vat c6 thé tao ra tac dong sinh 1y twong tu probiotics, dugc goi la postbiotics
[160]. So véi probiotics song, postbiotics c6 nhiéu uu thé nhu giam nguy co nhiém
khuan huyét, han ché hién twong vi sinh vat vuot qua hang rao rust va 1am giam nguy
co lan truyén céc gene khang khang sinh, khong c¢6 nguy co nhiém phage, an toan
hon, cau tric hoa hoc rd rang, on dinh cao, dé luu trit va van chuyén, dong thoi co
kha nang chiu duoc dich vi da day, enzyme tiéu hda va mat caa vat nubi [160]. Nho
nhitng wu diém nay, postbiotics cho thay tiém nang 16n trong nudi tréng thay san,
khong chi nang cao ting truong va sic khoe vat nudi ma con cai thién chat luong va

d6 an toan caia san pham thuy san [160].

San pham postbiotics tir Saccharomyces cerevisiae dwoc viét tit 1a SCFP
(Saccharomyces cerevisiae fermentation-derived postbiotics). SCFP c6 ngudn gbc tir
qua trinh 1&n men ndm men S. cerevisiae va chira cac chat chuyén héa co loi cua
ching nhu mannan oligosaccharides, axit hitu co nucleotide, beta-glucan va peptide
[9]. SCFP duoc st dung nhu 14 thirc dn bd sung, dd duoc danh gia 13 co tic dong cd
loi dén toc do tang truong, dap ing mién dich ty nhién va kha nang khang bénh trén
c& rd phi [6, 49] va ca da tron [107]. Nghién ctru thim do cling cho thdy SCFP c6 kha
nang kich thich d4p (mg mién dich & tom thé chan trang [122, 164], nhung tng dung
clia n6 trén tom van chua duge kham pha day di, can c6 thém nghién ctru dé thiét 1ap
nén tang khoa hoc vitng chic cho viéc img dung SCFP trong nudi tém. Do d6, dé tai
“Nghién ciru dnh hudng ciia san pham postbiotics tir Saccharomyces cerevisiae dén
dap vmg mién dich va sirc dé khdang véi vi khudn gdy bénh Vibrio parahaemolyticus
ciia tém thé chan trang (Penaeus vannamei)” duoc thuc hién. Nghién ciru niy nham
xéac dinh muc bod sung SCFP trong khau phan an dé tang cuong chie ning mién dich
va kha niang khang vi khuan V. parahaemolyticus giy bénh hoai tir gan tuy cép tinh
(AHPND) & tom thé chan tring. Bén canh d6, thir nghiém quy mé pilot duoc thuc

hién nham danh gia tac dong cta SCFP Ién dap ing mién dich va do ting trudng cia



t6m, dong thoi so sanh hiéu qua v6i mot ché pham phytogenics (ngudn gbe thue vat)
thuong mai c6 tac dung twong tu. Két qua cta nghién ctru cung cap co so khoa hoc
quan trong cho viéc phat trién san pham postbiotics nhim nang cao strc khoe tom va

huéng t6i nudi tém bén ving.
2. Muc tiéu nghién cwu
Muc tiéu chung:

Panh gid dugc anh hudng cua viéc cho dn bd sung san pham postbiotics 6
ngudn gdc tir nAm men S. cerevisiae 1én men (SCFP) dén dap ung mién dich va ting
cudng stc dé khang cua tom thé chan tring (P. vannamei) d6i véi vi khuan gy bénh
V. parahaemolyticus, gop phan phat trién nganh nudi tom theo hudng bén viing, than

thién v&1 moi truong.
Muc tiéu cu thé:

- Xé4c dinh duoc ham luong SCFP dén dap ung mién dich caa tdm thé chan

trang.

- Xac dinh dugc gia tri LDso cta vi khuan V. parahaemolyticus gay bénh trén

t6m thé chan trang.

- Panh gia duoc hiéu qua ciia SCFP dén kha ning kich thich dap ang mién dich

va strc dé khang cuia tdm thé chan trang ddi vai vi khuan V. parahaemolyticus.

- Panh gia dugc anh hudéng cua viéc bo sung SCFP 1én kha nang dap tng mién

dich va tang trudng cua tdm thé chan tring & quy mé pilot.
3. Pdi twong va pham vi nghién cieu

Lu4n 4n tap trung nghién ctru 4nh hudng cua postbiotics, mot san pham 1én men
S. cerevisiae (SCFP) dén dap tmg mién dich va kha niang khang bénh cua tom thé
chén tring (P. vannamei). Pham vi nghién ctru cta luin 4n dugc giéi han trong cac

ndi dung nghién ctru sau:



Ngi dung 1: Nghién ciru xac dinh ham luong SCFP 1én dap ung mién dich cua
tdém thé chan trang.

Ngi dung 2: Nghién ctu khao sat doc lyc chung vi khuan V. parahaemolyticus
gay bénh AHPND trén tom thé chan trang.

N&i dung 3: Nghién ciru anh huéng caa SCFP 1én dap tng mién dich va stc dé

khang cua tém thé chan trang d6i véi vi khuan gay bénh V. parahaemolyticus.

Ngi dung 4: Nghién ctru danh gia anh huéng cia SCFP 1én dap ung mién dich

va tang trudng cua tém thé chan trang & quy mo pilot.
4. Y nghia khoa hoc va thuc tién cia luan an

Xéc dinh doc lyc cua vi khuan V. parahaemolyticus gay bénh trén tdm thé chan
trang, qua d6 gop phan xay dung va chuan hda mé hinh cam nhiém nhan tao phuc vu

cho cac nghién ciru vé mién dich va bénh hoc thay san

DPong gop co s khoa hoc vé vai trd cua postbiotics tir S. cerevisiae (SCFP) dbi
v6i dap tng mién dich va kha nang khang bénh cua tém thé chan tring, gép phan

hoan thién hiéu biét vé ung dung postbiotics trong nudi trong thay san.

Viéc danh gia SCFP & quy mo pilot dd gép phan thu hep khoang céch giita
nghién ciru phong thi nghiém va san xuat, tao tién dé cho nghién ctu tng dung va

phat trién giai phap thay thé khang sinh trong nudi tom.
5. Nhirng déng gop méi caa luan an

La nghién citu ¢6 hé thong vé tac dong cua SCFP dén ting cuong mién dich va

stre dé khang cua tdm khi nhiém vi khuan V. parahaemolyticus.

Panh gia dugc hiéu qua cia SCFP ddi véi mién dich va tang truong caa tom thé

chan tring & quy mé pilot.
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CHUONG 1. TONG QUAN TAI LIEU NGHIEN CUU

1.1. Hién trang nudi tdm thé chan trang trén thé giéi va Viét Nam

Tém thé chan tring (P. vannamei) hién 13 loai tdm nudi chu luc trén thé giGi
nho kha ning thich nghi rong, tc do sinh trudng nhanh, hiéu qua kinh té cao va kha
nang sinh san tét trong diéu kién nudi cong nghiép [38]. Loai tom nay chiém ty trong
chu yéu trong tong san lwong tdm nudi todn cau, tré thanh ngudn cung cip quan trong
cho nganh thity san xuat khiu cta nhiéu quéc gia. Theo FAO (2023), san luong tom
nudi toan cau dao dong khoang 5-6 tridu tdn mdi nam, trong d6 tom thé chan tring
chiém khoang 80% [38]. Nam qudc gia dan dau vé san xut tdom gdm Ecuador, Trung
Quéc, An P9, Viét Nam va Indonesia, chiém 74% san luong toan cau [65]. Ting
truong tiéu thy tai thi trudng Hoa Ky di thuc ddy xuat khau tom cta cac nude nay

tang 123%, tir 225,21 triéu USD (2013-2014) 1én 501,57 triéu USD (2022-2024) [98].

Chau A 1a khu vuc san xuat tom 16n nhat thé gidi. Mac du san luong tom tai
chau luc ndy giam 3% vao nim 2023, nganh nudi tdm di phuc hdi véi mirc ting 4%
vao ndm 2024. Trung Qudc huong loi tir cac hé thong nudi trong thily san tudn hoan
(RAS) va nudi trong nha kinh, trong khi An D¢ ghi nhan sy giam 12% san lugng tom
thé chan tréng vao nam 2023, phuc hdi nhe 2% vao nam 2024. Indonesia tang trudng
3,5% vao nam 2024 sau khi giam 5% nam 2023 [98]. Trong hai thap ky qua, san
luong tom cta Trung Qudc ting trudng 120%, véi toc do6 ting trudng kép hang nim
du kién tir 1,5-4,3% (2023-2028), nhod 4p dung hé théng RAS, cong nghé biofloc va
nudi trong nha kinh. An D6 ciing ching kién muc ting trudong dang ké véi san lugng
tang tir 0,322 triéu tan 1én 1,184 tridu tan trong giai doan 2014-2023, di kém gi4 tri
xudt khau ting tir 348,84 triéu USD 1én 697,67 triéu USD, thi truong tom An Do du
kién dat 14 ty USD vao nam 2028 [98].

My Latinh 1a khu vyc san xuat tom 16n thir hai, trong ¢6 Ecuador dan dau voi

san lugng tang 4% nam 2023, dat 1,49 triéu tan. Tuy nhién, gia tom toan cau giam va
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nhu ciu tir Trung Qudc giam di giy anh huéng dén doanh thu, din dén t6n thit
khoang 1 ty USD trong nim nay [98]. Chau Au hién 1a khu vuc nhap khau t6m 16n
thr ba, v6i cac thi truong chii dao 1a Phap, Tay Ban Nha, Vuong qudc Anh, Y, Ha
Lan, Ptrc va Bi. Thi truong nay du kién ting trudong voi toc do 8,1% trong giai doan
2023-2033 [98].

O Viét Nam, trong 5 nam (2019-2024), nganh tom da dat duoc nhiéu két qua
tich cuc ca vé san xuat 1an xuat khau, khang dinh vai tro 12 mot trong nhitng nganh
hang chu lyc cta thity san qudc gia. Dién tich nudi tom ca nude duy tri xu hudng ting
truong on dinh, v6i murc ting trung binh khoang 5% mdi nim. Cling véi ting truong
vé dién tich, san lugng tom tang trung binh 8,4%/ndm, phan anh sy cai thi¢n dang ké
vé nang suit nuoi, dic biét 1a d6i véi ddi tuong tom thé chan tréng. Su chénh l1éch
giira téc d6 tang dién tich va san luong cho thiy hiéu qua ctia qua trinh chuyén d6i tir
m6 hinh nuéi truyén théng sang cac hinh thirc nudi thim canh va ing dung cong nghé

cao trong nhirg nam gan day [193].

Trong co cau san xudt, tom thé chan tring tiép tuc giir vai trd chil dao va 1a dong
Iuc chinh thuc day tang truong ciia toan nganh. San luong tom thé chan tring ting
lién tuc qua cac nam va ghi nhan muc tdng manh, dat khoang 82% sau 5 nam (2019-
2024), twong Gng véi tbe d6 tang trung binh 13%/nam [193]. Cung véi sy ting trudng
vé san xuat, hoat dong xuat khau tom ctia Viét Nam trong giai doan 2019-2024 tiép
tuc duy tri vai tro then chdt trong co cau xuit khau thay san. Sau 5 ndm, tém thé chan
trang ngay cang chiém uu thé trong nhom san pham tom xuat khau va tro thanh mat
hang dong gop 16n nhat cho kim ngach xuat khau thuy san, chiém khoang 35-40%
téng gia tri xuat khau thay san hang nam. Xuat khau tém thé chan trang dat toc do
ting trudng trung binh khoang 7%/nim, bat chip nhiing bién dong cua thi trudng

quéc té, tic dong cua dich bénh va chi phi dau vao gia ting [193].

Vé khong gian san xut, Dong bang song Ctru Long tiép tuc gitt vai tro 1a ving
nudi tém trong diém cia Viét Nam, chiém khoang 91,7% tong dién tich nudi tom

toan qudc. Hién nay, Viét Nam c6 hon 350 co s& ché bién tom dat ti€u chuan xuat
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khau qudc té, hinh thanh mang ludi ché bién quy mé 16n, phan bé chu yéu tai cac tinh
ven bién phia Nam. Trong d6, nim doanh nghiép xuat khau tdm 16n nhat gdm Cong
ty C6 phan Tap doan Thuay san Minh Pha, Cong ty C phan Thyc pham Sao Ta
(Fimex Viét Nam), Cong ty C6 phan Thuy san Soc Tring (Stapimex), Cong ty Co
phan Camimex Group va Cong ty C6 phan Ché bién Thuy san Tai Kim Anh, chiém
gan 35% tong gia tri xuat khau, phan 4nh xu huéng tap trung hoa trong nganh ché

bién va xuat khau tom [194].

O cép do chinh sach, tom dugc xac dinh 1a mot trong hai doi tuong nudi tréng
thity san chién lugc, chu luc trong chién lugc phat trién nudi trong thity san quéc gia.
Sy uvu tién ndy thé hién cam két manh mé cta Chinh phu trong viéc thic day phat
trién nganh tom theo hudng hién dai, bén vimng va thich tng vai bién d6i khi hau.
Pong thoi, cac chuong trinh tai co cdu nganh thuy san, khuyén khich tng dung khoa
hoc cong nghé, nang cao chét lugng con gidng va kiém soat dich bénh dang dugc
trién khai, tao diéu kién thuan loi cho sy phét trién dai han ctia nganh tom Viét Nam

[194].

1.2. Vi khuan Vibrio parahaemolyticus va bénh hoai tir gan tuy cap tinh
(AHPND) ¢ tbm

Du dat duoc nhiéu thanh tyu nhung nganh nudi tém ludn phai d6i mat véi nhidu
thach thtrc, trong d6 dich bénh, dac biét 1a cac bénh do vi khuén gy ra, dugc xem la
mdi nguy co 16n nhat anh huong dén hiéu qua va tinh bén vimng cta san xuat. Trong
s6 cac bénh vi khuan trén tom, bénh hoai tir gan tuy cép tinh (Acute Hepatopancreatic
Necrosis Disease - AHPND) dugc danh gia 1a mdi de doa nghiém trong nhat d6i véi
nganh nudi tdm cong nghiép trén pham vi toan cau. Ké tir khi 1an dau dugc phat hién
tai Trung Qudc vao nam 2010, AHPND da gdy thiét hai kinh té 1én t6i hang ty USD,
1am suy giam nghiém trong ning suit va san luong nudi tdm & nhidu qudc gia [158].
AHPND c6 kha ning lay lan nhanh va pham vi anh huéng rong, véi cac 6 dich da
dugc ghi nhan lién tiép tai nhiéu khu vyc nudi tom trong diém trén thé gidi, bao gom

Malaysia (2010), Thai Lan (2011), Mexico (2013), Philippines (2014), cac quéc gia
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Nam My (2014-2016), Bangladesh (2017), Hoa Ky (2017), Pai Loan (2018), Han
Qudc (2019) va Nhat Ban (2020) [47, 51, 158, 179]. Tai cac khu vyc bi anh hudng
boi dich bénh AHPND nhu Trung Quéc, Malaysia, Thai Lan,Viét Nam va Mexico,
san lwong tom nudi giam xudng con khoang 60% va udc tinh thiét hai hon 43 ty USD

[1].

Tai Viét Nam, bénh AHPND duoc bao céo chinh thtrc 1an dau tai tinh Soc Trang
vao nam 2011 va nhanh chong gay anh huong nghiém trong dén nganh nudi tom nudc
lo, dac biét tai khu vuc Déng béng song Ctru Long. Trong ndm 2011, téng dién tich
nudi tém bi anh hudong béi AHPND trong khu vuc nay dat 58.812 ha, phan bd chu
yéu tai cac tinh Tra Vinh (6.200 ha), Séc Tring (20.648 ha), Ca Mau (15.000 ha) va
Bac Li€u (16.964 ha). Riéng tai tinh Soc Trang, ty 1€ dién tich nuoi bi thiét hai do
dich bénh 1én té1 khoang 68,5%, trong khi tai hai tinh Bac Liéu va Ca Mau, udc tinh
c6 khoang 30.000 h6 nuoi tdm bi anh hudng. Sang nam 2012, dich bénh AHPND tiép
tuc lan rong va duoc ghi nhan tai 19 tinh, thanh phd trén ca nude, véi tong dién tich
nuoi tdbm bi nhiém bénh 1én t&i 46.093 ha, tuong duong khoang 45,7% téng dién tich
nudi tom. Trong s6 cac dia phuong chiu tac dong, Séc Trang 1a tinh bi anh hudng
ning né nhat voi 23.371 ha, chiém khoang 56,6% tong dién tich nudi tom cua tinh;
tiép theo 1a Bac Liéu voi 16.919 ha (41,9%), Tra Vinh vai 12.224 ha (49,5%) va Bén
Tre v6i 2.237 ha (29%) [1]. Giai doan tir 2014-2023, bénh gay thiét hai 2-57,2% dién
tich nudi tai cac tinh Bén Tre, Long An, Bac Liéu, Kién Giang, tuong duong thiét hai

trung binh khoang 8,9 triéu USD mdi nam ddi v6i tom thé chéan trang [192].

Dich bénh chi yéu xdy ra ¢ cac ving nudi thAm canh va ban thdm canh, c6 thé
gay chét tdbm 100% trong khoang thoi gian 2-3 ngiy sau khi nhiém hoic c6 thé lam
t6m chét dai ding trong sudt qué trinh nudi. Bénh thudng xuit hién ¢ giai doan 30 -
40 ngay (twong Gng voi ¢ tom tir 5 - 6 g/con), nhung sém nhat 1a 10 ngay sau khi
tha tom postlarvae, twong Gng voi ¢d tom tir 1-2 g/con [1, 5]. Tri€u ching lam sang
& t6m bao gdm nging n, boi chdm, vé6 moéng, gan tuy sung, nhiin hoic teo. Dich

bénh c6 thé xay ra quanh nim va dén nay van chua c¢6 phwong phap diéu tri hiéu qua.
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Do toc d6 lay lan nhanh chong va muac dé thiét hai ndng né cua dich bénh AHPND
gay ra, nén dich bénh AHPND da thu hut sy quan tam nghién ctru ciia nhiéu nha khoa
hoc trén thé gioi1, bao gé)m ca Viét Nam. Chinh vi vay, chi 4 nam sau khi dot dich
bénh dau tién duoc phat hién ¢ Trung Qudc, théng qua thi nghiém gay nhiém thuc
nghiém cho tém bang phuwong phap ngam va dya trén nguyén Ii Koch, tac nhan gay
bénh AHPND d3 duoc xac dinh 13 ching vi khuan Vibrio parahaemolyticus mang
plasmid pVA chira gene doc t6 pirA' va pirB' [1, 151].

V. parahaemolyticus la ching vi khuan Gram am thuoc ho Vibrionaceae, séng
wa man, phan bo rong rdi trong mdi trudng bién va nuéc lg. Vi khuan nay 1a ludng
hinh, c¢6 kha nang ton tai trong dai nhiét d6 rong (khoang 5 - 43°C) va phét trién tot
& nhiét @6 15 - 37°C véi nong d6 mudi phu hop. Vé xét nghiém sinh hoa, V.
parahaemolyticus thuong dwong tinh véi catalase va oxidase, dong thoi c6 thé phan
biét bang mot s6 phan &g sinh hoa dic thi trong phong thi nghiém vi sinh thyc pham
[78]. V& cau tric phan ta, V. parahaemolyticus so hiru 16p mang ngoai dic trung cua
vi khuan Gram am, bao gém lipopolysaccharide c6 vai trd giy viém va tuong tac voi
hé mién dich vat chi. Nhiéu chung chira cdc gene ma hoa hé théng tiét doc to va
protein van chuyén, dic biét 1a hé thdng tiét loai 111 (T3SS) va loai VI (T6SS), cing
c4c gene ma hoa enzyme thich nghi méi trudng va yéu té diéu hoa stress. Su da dang

vé gene dan tgi phan hoa giira cac dong dich té hoc va cac dong gay bénh [175].

V. parahaemolyticus gay bénh AHPND chi yéu thong qua plasmid pVA mang
hai gene pirA'? va pirB?, mi hoa cho doc t6 nhi phan PirA/PirB. Sau khi xAm nhap
vao co thé tom qua duong tiéu hoa, vi khuan dinh cu tai da day hoac thanh éng gan
tuy va bat dau tiét doc t6. Thanh phan PirBvp ciia doc t6 co kha niang gan dic hiéu
vao cac nhom monosaccharide trén bé mit té bao nho dic tinh lectin, tir do tao diéu
kién hinh thanh phtc hop PirA/PirB va gy doc té bao [30]. Su biéu hién cua cac
gene pirA/pirB duogc diéu hoa boi hé thong cam bién tin hiéu cia vi khuan, trong d6
LuxO'P déng vai trod wre ché truc tiép, con AphBvp 1a yéu té diéu hoa duong, gin vao

ving promoter clia operon pPirAB dé kich thich qua trinh phién ma va tong hop doc
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t6. Sau khi duoc tiét ra, PirBvp xdm nhdp vao cac té bao mién dich cua tom, twong
tac voi histone H4, gay ton thuong mé gan tuy, 1am suy gidm chirc ning mién dich
va din dén ty 1& chét cao [89]. Trén co s& tong hop cac bang ching thuc nghiém,
Kumar va cong su (2020) da dé xuat mé hinh co ché gy bénh AHPND ¢ tdm gom
cac giai doan chinh nhu sau: (1) Trong diéu kién binh thudng, tdm khoe manh c6 da
day v6i hé thong té bao biéu mé nguyén ven, 16p chitin va chat nhay bao vé, ciing hé
vi sinh vat dudng rudt co loi tham gia vao qua trinh tiéu hoa va duy tri can bang sinh;
(2) Vi khuan V. parahaemolyticus gdy AHPND xam nhap vao da day tom qua duong
miéng; (3) Khi vao méi trudng da day, vi khuén tiét ra cac chit chuyén héa bat loi,
1am r6i loan hé vi sinh vat duong rudt va pha v& trang thai can bang sinh hoc; (4)
Diéu kién rdi loan nay tao thudn loi cho V. parahaemolyticus ting sinh, dinh cu va
giai phong doc td PirA/PirB; (5) Poc t6 PirA/PirB kich hoat dap tmg mién dich cua
tom, dong thoi khoi phat co ché truyén tin hiéu Rho trong té bao biéu mé; (6) Tin
hiéu Rho 1am suy yéu cac mdi lién két chat ché gitta cac té bao biéu mé da day, dan
dén hinh thanh cac khoang trong gian bao; (7) Cac khoang trong nay tao diéu kién
cho doc té PirA/PirB va vi khuan V. parahaemolyticus di chuyén tir da day dén gan
tuy, gdy ton thuong nghiém trong mo dich va dan dén biéu hién bénh 1y dic trung

cua AHPND [70].

Ngoai ra, mot sd nghién ctru gan day cho thiy khong phai tit ca cac chung V.
parahaemolyticus mang plasmid pVA chira gene pirA/pirB déu c6 kha ning san sinh
doc to PirA/PirB va gdy bénh AHPND. Nguoc lai, ciing ¢6 nhiing chung vi khuan
mang cac gene ma hoa doc td PirA/PirB nhung khong gay ra cac bién d6i md bénh
hoc dién hinh cia AHPND va khong lam tang ty 1 chét & tom. Nhirng phét hién nay
cho thay doc luc cua cac chung V. parahaemolyticus gdy AHPND khong phu thudc
don thuan vao su hién dién hay sb lugng ban sao cia gene pirA/pirB, ma chu yéu lién
quan dén muc do biéu hién va luong doc t6 PirA/PirB thuc sy duoc san sinh [1].
Péng chu ¥, plasmid pVA con chira cac gene lién quan dén su chuyén vi va hé thong
chuyén giao tiép hop, cho thiy kha ning lan truyén ctia plasmid nay khong chi giéi

han trong céac loai thudc Vibrio ma con ¢ thé mé rong sang nhitng nhém vi khuan

16



khac [1]. Biéu nay lam gia ting nguy co phat tin cac yéu té doc luc trong méi trudng
nudi trong thuy san. Bén canh doc td PirA/PirB, doc luc cta V. parahaemolyticus con
duogc ting cudng bai hoat dong cua nhiéu enzyme ngoai bao. Hemolysin 1a mot trong
nhimg yéu t doc lyc quan trong, c6 kha ning pha huy hong cau va giai phong
hemoglobin, gop phan 1am tram trong thém qua trinh gdy bénh [100]. Ngoai ra, cac
enzyme nhu phospholipase va lipase ciing dong vai tro déang ké trong co ché gay
bénh, lién quan truc tiép dén ton thuong mo va biéu hién 1am sang cua bénh do vi
khuan nay gay ra [169]. Nhin chung, doc luc cia V. parahaemolyticus khong chi phu
thudc vao dic diém di truyén ma con chiju anh hudéng cta nhiéu yéu té khac nhu mat
d6 vi khuan, kha nang truyén plasmid va diéu kién méi trudng, nhiing yéu té nay
quyét dinh cuong d6 biéu hién doc té ciing nhu kha ning lay lan cia mam bénh trong

hé théng nudi.
1.3. Pic diém h¢ mién dich cia tom

Trong hé théng nudi thity san, ludn ton tai cac tac nhan gay bénh co hoi, dan
dén nguy co bung phat dich va gay ty Ié tir vong cao & nhiéu loai thity sinh, bao gém
ca dong vat giap xac. Do d6, mot hé thong mién dich hoat dong hiéu qua va duy tri
trang thai canh giac lién tuc dong vai tro then chdt trong viéc bao vé co thé trudc sy
xam nhap cua mam bénh. Hé thong mién dich thyc hién chitc ning nhan dién cac
phan tir ngoai lai, sau d6 kich hoat va huy dong cac loai té bao mién dich ciing nhiing
thanh phan phan tir khac nhau nham trung hoa va loai bo tdc nhan gay bénh. Qué trinh
nay gop phan hinh thanh hang rao phong vé sinh hoc gitip ngan chin sy xam nhap va
phét trién cia mam bénh trong co thé. Su khac biét ¢t I8i gitra mién dich bam sinh
va mién dich thich nghi nam ¢ co ché nhan dién tac nhan gay bénh. Mién dich bam
sinh duoc ma hoa theo dong mam, mang tinh khong dic hiéu, khong du doan truge
va khdng phu thudc vao qué trinh tai to hop soma [103]. Nguoc lai, mién dich thich
nghi ¢6 tinh dic hiéu cao, du doan dugc va hinh thanh thdng qua qua trinh tai toé hop
gene soma, dic trung cho cac loai dong vat cé xwong sdng [101, 102]. G nhém dong

vat khong xuong sdng nhu tom, hé mién dich thich nghi khdng hién dién hoic néu c6
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thi rat yéu, thay vao d6 hé mién dich bam sinh phéat trién manh va déng vai trd cha
da0. Mic du khong c6 tinh dic hiéu cao nhu mién dich thich nghi, hé théng phong vé
bam sinh ¢ tdm lai mang dén nhitng dap wng nhanh chéng va hiéu qua nham bao vé

co thé trude nhiéu loai tAc nhan gay bénh khéac nhau [174].

Hé thdng mién dich bam sinh cua tdm bao gom cac co ché phong vé té bao va
dich thé, phdi hop chat ché véi nhau dé tao thanh mang ludi bao vé toan dién. Qua
trinh dap ung bat dau bang viéc nhan dién tac nhan gay bénh, tiép d6 1a su huy dong
c4c té bao méu va céc phan tir hoa tan trong huyét twong dé thuc thi chirc nang mién
dich [11]. Pap ung mién dich té bao bao gom cac phan ang dugc thyc hién truc tiép
boi té bao méu, chang han nhu thuc bao (phagocytosis), bao boc (encapsulation) va
tao ndt san (nodulation), hinh thanh sic t6 melanin. Pap tng mién dich dich thé bao
gom cac thanh phan khong chira té bao, cha yéu Ia cac phan tir c6 mit trong huyét
tuong nhu hé théng prophenoloxidase (proPO), cac agglutinin tham gia dong mau,
cac chit e ché protease, peptide khang khuan (AMPs), phosphatase, lysozyme, va
cac chit trung gian oxygen - nitrogen phan tng [63]. Mac du hai nhom co ché nay
duoc phan loai tach biét, chiing thuc chat lién két chit ché va hoat dong hiép dong,
dam bao kha ning dap tng nhanh va manh mé trudc sy xam nhiém caa mam bénh.
Sy phéi hop nay déng vai tro dac biét quan trong dbi véi tom va cac loai khong xuwong
séng khac, nhitng sinh vat khdng c6 hé mién dich thich nghi nhung lai phai d6i mat

v6i moi truong sdng chira nhiéu tac nhan gay bénh da dang va bién dong.
1.3.1. Nhdn dgng mam bénh

Qua trinh phét hién mam bénh & nhém giap xac noéi chung, bao gom tém, dugc
thuc hién thong qua céc protein dugc ma hda bai dong mam, goi 1a cac thu thé nhan
dang mau phan tu (Pattern Recognition Receptors - PRRs), duoc biéu hién trong
nhiéu loai té bao khac nhau. PRRs c6 kha ning nhan dién cac md hinh phan tir lién
quan dén mam bénh (Pathogen-Associated Molecular Patterns - PAMPs), vén la
nhitng c4u trc phan tir dugc bao ton cao va phé bién ¢ nhiéu loai vi sinh vat. Bén

canh d6, PRRs ciing nhan dién cac tin hiéu nguy hiém phat sinh tir ton thwong hoic
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cang thang té bao, duoc goi 1a cac mo hinh phan tir lién quan dén ton thuwong
(Damage-Associated Molecular Patterns - DAMPSs) [102].

Cac md hinh phan tir lién quan dén mam bénh (PAMPs) dién hinh bao gém
lipopolysaccharides tir vi khuan Gram am, peptidoglycan tir vi khuan Gram duong,
RNA soi doi (dsRNA) tir virus va beta-glucans tir nam. O dong vat c6 xuong sbng,
su gan két gitra PRRs va PAMPs khai phét qua trinh biéu hién va diéu hoa ting cudng
c4c cytokine tién viém cling nhu cac phan tir khang khuan, qua d6 han ché sy nhan
Ién va lan truyén caa mam bénh trong qué trinh nhiém trang [178]. O tém, céc
cytokine dong vai tro diéu hoa tich cuc trong viéc ting cuong dap ttng mién dich
chéng lai virus. Dic biét, sy ting biéu hién cua ba loai cytokine, bao gom thu thé Fas
(Fas receptor), yéu to tiéu cau 4 (Platelet Factor 4 - PF4) va interleukin 22 (IL-22) da

dugc ghi nhan trong qua trinh nhiém virus gay hai chimg dém trang [24].

PRRs ¢ tdm khi duoc kich hoat, c6 thé truc tiép hoic gian tiép khoi phat mot
loat cac dap ttng mién dich qua trung gian té bao va thé dich, bao géom hé thong kich
hoat prophenoloxidase (proPO), co ché dong mau, thuc bao, ciing nhu qué trinh giai
phong cac peptide khang khuan (antimicrobial peptides - AMPs) théng qua con
duong phu thuoc NF-xB. Cac phan (ing mién dich bam sinh nay duogc diéu hoa boi
cac con dudng truyén tin hiéu, duoc kich hoat sau khi PRRs gan két véi cac PAMP
dic hiéu [126]. O sinh vat md hinh Drosophila, ba con duong truyén tin hiéu chinh
da duoc xac dinh, bao gém: con duong Toll, con duong suy giam mién dich (IMD)
va con duong JAK/STAT. Céc con duong nay ciing da dugc bao cao ¢ tom. Trong
khi con dudng Toll & Drosophila chu yéu lién quan dén dap ang mién dich chdng lai
nam, vi khuan Gram duong va virus, thi ¢ tom, con dudng nay con cé vai tro trong
dap (g véi vi khuan Gram am [79]. Con duong IMD c6 vai trd thiét yéu trong viéc
kiém soat cac tac nhan gay bénh 1a vi khuan Gram am va virus, trong khi con duong
JAK/STAT chu yéu lién quan dén phan ung khang virus [79]. Ngoai ra, con dudng
MAPK (protein Kinase hoat hoa boi Mitogen) ciling da duoc xac dinh va chirng minh

cd vai trd chirc ning trong dap (rng mién dich caia tdm [170]. Nhiéu thanh phan thuoc
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cac con duong trén ciing da dugc xac dinh ¢ cac loai giap xac khac.

T6ém so hitu hé théng diéu hoa mién dich twong ti interferon (IFN), déng vai
trd quan trong trong dap wng mién dich khang virus. Mot yéu té diéu hoa interferon
méi (IRF) di dugc xac dinh & t6m [79], c6 chirc ning diéu hoa biéu hién gene Vago,
mot cytokine khang virus & dong vat chan dét va kich hoat con dudng JAK/STAT
nham wc ché su nhan 18n caa virus [170]. Mot s6 thu thé Toll khi nhan dién céc
PAMPs nhu RNA soi doi (dsRNA) ciing ¢ thé cam ung biéu hién IRF va cac gene
Vago4/Vago5 [44]. Bén canh dé, cac chit hoat héa interferon lién quan dén mién dich
khang khuan ciing da dugc md ta o tdm [79]. Pang chu ¥, con dudng cam nhan DNA
ngoai lai va su tuong tac vai cac chat hoat hoa IFN duoc ching minh gop phan ting
cudng dap tng mién dich khang virus théng qua viéc kich hoat cac con duong tin
hiéu IFN-p va NF-«B [154].

Cac thu thé don dep (scavenger receptors - SR) 1a mot ho 16n glycoprotein xuyén
mang c6 cau trac da dang, dd duge xac dinh trén mang té bao caa nhiéu loai giap xac
va dugc xem nhu thy thé nhan dién mau PRRs [110]. SR c¢6 kha ning lién két véi
nhiéu loai phéi tir va tham gia nhan dién cac thanh phan bé mit ciing nhu toan bo vi
khuan, chii yéu déng vai trd 1a thu thé thuc bao trung gian cho qué trinh thyc bao
khong phu thudc opsonin. Ngoai ra, mot sé SR con tham gia diéu hoa phan wng viém
thong qua Kiém soat san xuat cytokine tién viém dap (ng vai cac phan tir vi sinh vat
khac nhau [110]. Dua trén dic diém ciu tric domain, SR duoc phan thanh tam 16p
(A-H), trong d6 16p B 1a nhém duoc nghién ctru nhiéu nhat vé kha ning tuong tac
Véi vi sinh vat gay bénh [110]. Mot dai dién tiéu biéu cua 1op B 1a Croquemort, chat
tuong dong véi CD36 & ngudi, da duoce xac dinh & nhiéu loai giap x4c nhu tom, cua
va tdom cang nudc ngot, V4i vai trd quan trong trong dap ng mién dich khang khuan
[53]. Bén canh d6, mot thu thé 16p C (SRC) ciing da dwoc phét hién ¢ tom va duoc
chang minh c6 chiic nang khang virus [184]. Cu thé, thy thé MjSRC ¢ tom
Marsupenaeus japonicus hoat dong nhu thu thé thuc bao ddi véi virus dom tring

(WSSV) thong qua tuong tac vai protein VP19 va kich hoat qua trinh thyc bao trung
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gian boi clathrin [181, 184].
1.3.2. Pdp irng mién dich té bao

Khi vuot qua hang rao bao vé ban dau, mam bénh xam nhap vao khoang co thé
va chiu sy giam sat, dap ang cua c4c té bao méau luu théng ciing nhu cac té bao ¢b
dinh tai mang, co quan lymphoid va gan tuy. Khac véi dong vat c6 xwong sdng, tom
¢ hé tuan hoan hg, dic trung boi cac mach va kénh dan tham qua nhiéu mé khac
nhau [90]. C4c té bao mau luu thong dong vai trd trung tdm trong mién dich té bao
va dugc phan thanh ba nhém chinh: té bao bach cau khdng hat (hyalinocyte - HC), té
bao bach cau ban hat (semi-granulocyte - SGC) va té bao bach cau hat (granulocyte
- GC), duya trén kich thudc, ty 1& nhan/té bao chat va sé luong hat noi bao [90]. HC
¢6 kich thudc nho, it hodc khong cé hat va ty & nhan/té bao chat cao, chi yéu tham
gia thuc bao, bao boc va dong mau [133]. SGC chua nhiéu hat nho, tham gia vao thyuc
bao, bao boc, hinh thanh nét sin, déng mau va kich hoat hé prophenoloxidase
(proPO), dong thoi chira protein két dinh té bao peroxinectin [132]. GC giau hat, c6
ty 1¢ nhan/té bao chat thap, dam nhiém cac chirc ning mién dich nhu hinh thanh nét
san, bao boc, kich hoat proPO, dong méau va san xuat cac peptide khang khuan
(AMPs) [132]. Qué trinh bao boc vi khuan thuong di kém véi sy tong hop melanin
thong qua proPO duoc Iuu trir & dang khéng hoat dong trong cac hat cua GC; ngoai
ra, GC con chita AMPs, chit wrc ché protease va cac yéu té két dinh hoic giai phong

hat, trong d6 peroxinectin gitt vai tro quan trong [90].

Thuc bao Bao boc Tao not san

Hinh 1.1. Qué trinh thuc bao, bao boc va hinh thanh nét sin (Rajendran, 2022) [126]
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Thue bao 12 mot qué trinh co ban trong tit ca cac nganh dong vat, dong vai trd
chu yéu trong viéc loai bo vi sinh vat hoac cac hat nho khac, bao gém ca sinh hoc va
phi sinh hoc. O tom, thuc bao chu yéu duoc thuc hién béi cc té bao mau chuyén bié¢t
[63]. Cac té bao thyuc bao & tdm c6 thé ton tai tu do trong khoang mau hoic lién két
v6i hé thdng mach mau cua cac co quan lymphoid, gan tuy, mang va cac md khac
[167]. Qua trinh nay bit ddu bang viéc nhan dién va gin két cac vat liéu ngoai lai
hozc ndi sinh, thong qua cac thy thé bé mit cua té bao thuc bao ddi véi tic nhan giy
bénh (Hinh 1.1). Sau khi nhan dién, cac vat liéu ngoai lai hoac cac thu thé bé mit cua
tac nhan gy bénh duoc hip thu va dua vao té bao, hinh thanh mot khéng bao tiéu
héa goi 1a the thuc bao. Sy hinh thanh thé thuc bao kich hoat mot chudi tin hiéu dan
dén dung hop thé thuc bao véi lysosome, tao ra phagolysome, noi cac enzyme phan
huy dugc giai phong va cic chat trung gian oxy phan ng (reactive oxygen
intermediates - ROI) dugc san sinh dé tiéu diét cac hat bi nudt [167]. Qua trinh nay
con duoc goi 1 bung phat hé hip (Respiratory burst - RES), din dén sy hinh thanh
cac ROI khac nhau (O:-, H20: va OH") cing véi cc chat trung gian nito phan tng
(nitric oxide va peroxynitrite). Nhimg hop chit ndy c6 kha ning vuot qua hang rao té
bao va pha huy ca céc té bao 1an can [111]. Pé giam thiéu ton thuong do cac ROI va
c4c chat trung gian nito phan tng gay ra, té bao mau st dung nhiéu chién lugc chong
oxy héa hiéu qua, bao gém cac enzyme chéng oxy hoa gom superoxide dismutase
(SOD), catalase, glutathione peroxidase va peroxiredoxin, ciing nhu cac thanh phan
khong phai enzyme nhu ascorbate, beta-carotene, flavonoid, alpha-tocopherol va
vitamin E [111]. Trong d6, SOD déng vai trd thu gom O>~ va chuyén doi chiing thanh
H:0:, sau d6 H20: duoc giai doc thanh nude va oxy nhd tac dong phdi hop cia cac

enzyme chng oxy héa khac [111].

Bao boc 1a mot co ché mién dich té bao quan trong ¢ tom, dugc kich hoat khi
kich thuéc cua tac nhin gdy bénh, ching han nhu bao tir nAm, giun san... qua 1én,
khong thé bi thuc bao bdi mot té bao don 1é [126] (Hinh 1.1). Trong qua trinh nay,
nhiéu té bao méau hop tic va bam dinh voi nhau dé tao thanh mét 16p bao quanh cac

khang nguyén la, ngin chin chiung xaAm nhap vao hé tuidn hoan. Bao boc 1a mot phan
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mg phdi hop, lién quan dén nhiéu té bao dé loai bo cac vat liéu ngoai lai ma khong
thé bi thuc bao hodc khong thé bi pha hity bdi cac yéu té dich thé [126]. Qué trinh
bao boc bao gém viéc nhiéu t& bao mau bam dinh 1én bé mait cac vat liéu ngoai lai
xam nhap, duoc hd trg boi cac phéan tir két dinh, tir d6 hinh thanh cac 16p vo té bao
nhiéu 16p [152]. Trong d6, peroxinectin, mot phan tir két dinh té bao, dong vai trd
quan trong trong viéc ting cudng su gan két va on dinh cia 16p bao boc. Mot vo dién
hinh c6 thé gdm 5-30 16p té bao mau dic, gan nhu khong c6 khoang gian bao [126].
Céac chat dich thé trong 16p bao boc chiu trach nhi€ém pha huy cac vat li¢u bi bao
quanh. Mic du qua trinh bao boc c¢6 thé dan dén sy giam dang ké s6 lugng té bao mau

lwu thong, sb lugng nay thudng phuc hdi vé mirc binh thudng sau vai ngay [126].

Tao nodt san hinh thanh khi s6 lugng vi sinh vt xam nhap vuot quéa kha ning
loai bd thong qua thyc bao. Tuong tu qua trinh bao boc, chirc nang chinh ctua ndt san
1a ¢6 1ap va ngan chan sy lan rong cta vi khuan va vi ki sinh tring. Tuy nhién, hai
qua trinh ndy van c6 sy khac biét: bao boc thudng lién quan dén cac khang nguyén
16n hodc ki sinh trung kich thudc 16n, trong khi sy hinh thanh ndt san chi yéu bao
gém cac cum té bao mau bao quanh cac vi sinh vat nhan thuc nho hon hoéc tap hop
vi khuén (Hinh 1.1). Qu4 trinh tao ndt san duoc kich hoat béi sy cam ung hodc tang
cudng biéu hién cac phan tir két dinh té bao, bao gdm peroxinectin va integrin [126].
Céc vi sinh vat bi bao vay trong ndt san nhanh chong dugc loai bd khoi hé tuan hoan,
thudng duge quan sat tai mang va trong xoang giita cic 6ng gan tuy. Ca bao boc va
tao ndt san déu kich hoat hé théng proPO, dan dén téng hop melanin, san xuat ROI
va AMP, tir d6 g6p phan tiéu diét vi khuan [64]. Ngoai ra, cac co ché nay ciing dong

vai tro thiét yéu trong qua trinh xo cimg va chita lanh vét thuong & giap xac [126].

Bén canh vai trd trong hinh thanh nét san va bao boc tac nhan gay bénh, céc té
bao méu con tham gia vao qua trinh lanh vét thuong thong qua co ché két dinh té bao.
O tdm thé chan trang va tém su, protein peroxinectin chita mot mo tip lién két receptor
bam dinh té bao (Lys-Gly-Asp) gan dau C, trong khi dau N ¢6 trinh ty twong dong

Véi enzyme superoxide dismutase cta ngudi, cho thdy peroxinectin 6 vai trd kich
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hoat hé enzyme proPO [64]. M6t loai protein bAm dinh khac, protein gidng Mas (Mas-
like protein), thuc hién chtrc niang két dinh théng qua domain serine protease & dau
C. Protein nay di duoc ching minh c¢6 kha ning lién két véi V. harveyi va
lipopolysaccharide (LPS), dong thoi c6 vai trd trong qua trinh loai bo vi khuan va
hoat dong khang khuan [64].

Do hé tuan hoan ciia dong vat khong xuong song 1a hé m, mot he théng dong
mau hiéu qua la rat can thiét dé ngin chan sy mat huyét twong qua muc sau chan
thuong, ciing nhu han ché su lan truyén caa vi sinh vat loi dung cau tric tuan hoan
mé. Co ché dong méau & nhitng loai nay 1a mot phan thiét yéu cua hé théng phong veé
va bao gom ca yéu té té bao va yéu té dich thé [64]. O t6m, qué trinh déng mau duoc
kich hoat théng qua su tring hop ciia protein dong mau huyét twong dudi su xdc tac
ctia enzyme transglutaminase, von dugc luu trit trong té bao mau va hoat hda boi su
hién dién caa ion Ca2*. Ngoai ra, qua trinh nay con cd thé thic day su tai cau tric

mang ludi ngoai bao va huy dong céc té bao mau mai dén vi tri ton thuong [24].
1.3.3. Pdp ing mién dich dich thé

Trong dap (rng mién dich dich thé, cac phan tir tac nhan hoa tan dugc tong hop
va luu trir trong c4c té bao mau s& duoc tiét ra nham chdng lai su xdm nhap cua tac
nhan gy bénh. Céc yéu tb dich thé chinh bao gom prophenoloxidase (proPO), AMPs,
lectin, cing mot s6 phan tir khac va ching hoat dong phéi hop vai cac té bao thuc
bao dé loai bo céc tac nhan gay bénh di vuot qua hang rao bao vé ban dau cua vat
cha [45].

Heé thong proPO |a mét trong nhitng thanh phan quan trong nhat cua dap tng
mién dich dich thé ¢ tdm. Hé théng nay déng vai trd quan trong trong nhiéu phan ting
mién dich, bao gé)m tao sic t, phan ung gay ddc té bao, bam dinh té bao, bao boc va
thuc bao [126]. Nho d6, proPO khong chi gitp tiéu diét vi khuan ma con tham gia
vao viéc chira lanh vét thuong va bét giit ki sinh tring trong co thé vat cha [11]. Céc

té bao méu ban hat va té bao hat 1a noi chira hé théng proPO, cé thé dugc kich hoat
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boi su hién dién cta vi khuan hodc cac thanh phan cua vi khuan [154]. Khi duoc kich
hoat, proPO tac dong 1én dihydrophenylalanine, mot chat nén phenolic, chuyén héa
no thanh dopaquinone. Dopaquinone sau d6 trai qua qua trinh trung hop khong qua
enzyme dé hinh thanh melanin, mot sic t5 ndu sam. Melanin gitp ngan chin su lan
truyén cta cac vat liéu ngoai lai trong co thé va hd tro chira lanh cac ton thuong & 16p
biéu bi. Ngoai ra, cac hop chat trung gian trong con dudng tong hop melanin con cé
dic tinh diét khuan, dong gop truc tiép vao cac phan tng mién dich, tir d6 ting cuong
kha niang phong vé ciia vat chi. Cac thanh phan cta thanh té bao vi khuan, ngay ca
khi c6 mit & ndng do rat thap, co thé kich hoat hé théng proPO, din dén sy hinh thanh
melanin [153]. Phenoloxidase (PO) la enzyme chinh tham gia vao chudi phan tmg
nay. PO duoc tong hop dudi dang zymogen khong hoat dong (proPO) trong céac té
bao mau va duoc giai phong ra ngoai trong qua trinh giai hat. Su chuyén doi tir proPO
khong hoat dong sang PO hoat dong xay ra thong qua phan cat protein, duoc kich
hoat bo1 nhan dién dac hiéu cua vi sinh vat nho PRPs. Sau khi PO duoc kich hoat, no
xuc tac san xuat melanin va c4c chat trung gian phan tng gay doc, gop phan tiéu diét

cac mam bénh xam nhap.

AMPs 14 cac protein ¢ khéi lwong phan tir nho, phd bién ¢ ca sinh vat nhan so
va nhan thuc, véi pho hoat tinh rong chéng lai dong vat nguyén sinh, nam, nam men,
vi khuan Gram dwong, Gram am va mét s virus. AMPs hoat dong nhu cac khang
sinh noi sinh, chii yéu dugc san xuét bai té bao méau cua dong vat da bao, dong thoi
cling duoc tim thiy ¢ té bao biéu mé va gan, thé m& cua ca dong vat co xuong séng
va khong xuong séng [126]. O tdm, cac AMP quan trong gom penaeidin, lysozyme,
crustin va yéu t6 khang lipopolysaccharide (ALF), duoc tong hop va luu trit trong té
bao mau, tuong tu co ché ¢ rudi giam: su biéu hién caa ching chu yéu duoc diéu hoa
thong qua cac con duong tin hiéu Toll va IMD [30, 79]. Nhiéu nghién ciru da ching
minh vai trd ciia cac AMP trong dap ting mién dich khang khuan & tdm. Trong s6 cac
penaeidin dugc phat hién & tdm su (P. monodon), PMPEN4 c6 hoat tinh diét khuan
manh nhat, trong khi PmPENS5 duoc ghi nhin tham gia vao dap tng mién dich khang

virus [82, 83]. Gan day, mot co ché khang virus méi cua penaeidin da dugc md ta,
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trong d6 su xam nhap cua virus dém trang (WSSV) bi wc ché théng qua viéc phéa v
tuong tac giita CAC protein vo virus va cac thy thé mién dich cua vat chi [182]. ALF
la mét AMP khéc c6 hoat tinh khang khuan phé rong, dong thoi da duoc ching minh
c6 vai tro khang WSSV & nhiéu loai tdm cang xanh va tém st [88]. O tém su, ALF3
duogc cho 1a tac dong truc tiép 18n nhiéu protein cau tric cia WSSV, lam phé v vo

virus va ngan can qua trinh xam nhap cua virus vao vat chu [104, 157].

Lectin dac trung bdi domain nhan dang carbohydrate, dong vai tro quan trong
trong cac phan tng mién dich, chil yéu thong qua viéc thiic day thue bao chéng lai
cac tac nhan gdy bénh vi khuan thong qua qua trinh opsonin héa [100]. Trong s bay
loai lectin dugc xac dinh ¢ tom, lectin loai C dong vai tro then chot trong cac phan
g mién dich bam sinh, bao gdm kha niang ngung két va trc ché su phat trién cia ca
vi khuan Gram dwong va Gram am [170, 177]. Bén canh d6, nhiéu lectin loai C ¢ tdm
con duoc bao cao co hoat tinh chéng lai WSSV [133, 177]. Viéc loai bo gene lectin
& tom thé chan trang (LVCTL3) va Fenneropenaeus merguiensis (FmLC3) lam ting
kha ning nhay cam véi WSSV va V. harveyi [134]. Cac nghién ctru ciing chi ra rang
su diéu hoa lectin loai C ¢ tom thé chén tring duoc trung gian bdi con duong NF-kB,
diéu nay cho thiy lectin khong chi dong vai trd trong nhan dién va loai b6 mam bénh
ma con lién két véi cac con dudng truyén tin hiéu mién dich quan trong, dé ting

cuong phan tng bao v¢ vat chu [81].

1.4. Giai phap kich thich mién dich, ting cwong sire dé khang cho tdm bing ché

pham postbiotics
1.4.1. Tinh hinh si dung chdt kich thich mién dich trong nuéi tom

Céc bién phap giam thiéu nguy co bung phét dich bénh trong nudi tom da dugc
nghién ctu va &p dung, bao gom ting cuong an toan sinh hoc, chon giéng khéang
bénh, str dung khang sinh va bé sung phu gia thitc an nhu cac chat kich thich mién
dich. Tuy nhién, viéc phét trién cac dong tdm khang bénh van con gip nhiéu tranh

cdi do chi phi cao va kho khin trong viéc xac dinh ciing nhu khai thac cac dic diém
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di truyén lién quan dén kha ning khang bénh [165]. Trong khi d6, khang sinh duoc
sir dung pho bién, dic biét trong cac dot bung phat bénh do vi khuan. Viéc lam dung
khang sinh khéng chi 1am gia ting vi khuan khang thuéc ma con gy anh huong tiéu
cuc dén ca thé, quan thé va hé sinh thai [168]. Truéc nhitng ruai ro nay, Bé Nong
nghiép va Phét trién nong thon (nay 1a B6 Nong nghiép va Méi trudng) di khong cho
phép sur dung khang sinh v&i muc dich kich thich sinh trudng trong chan nudi tir
01/01/2018 va cam hoan toan viéc sir dung khang sinh véi muc dich phong bénh trong
chan nudi ké tir 01/01/2026 theo quy dinh tai Nghi dinh s6 13/2020/ND-CP caa Chinh
phi. Do d6, viéc str dung cac chat kich thich mién dich ndi 1én nhu mot giai phap

thay thé hiéu qua va an toan hon trong quan ly stc khoe tdm nudi.

Céac co ché phong vé ctia tom hoan toan dua vao hé mién dich bam sinh, bao
gdm céac hang rao vat 1y, enzyme, té bao va cac phan tir khang khuan ty nhién. Pic
diém nay khién viéc nghién ciru va phat trién vac xin phong bénh cho tom tro nén dic
biét kho khin, chua kha thi trong thuc tién san xuat. Trong bdi canh dich bénh ngay
cang phtc tap va diéu kién nudi thAm canh 1am gia ting stress, viéc bd sung cc chat
kich thich mién dich théng qua thtrc an dugc xem 1a mot trong nhitng hudng tiép can
hiéu qua va mang tinh bén vitng nhim ting cuong sirc dé khang, gop phan kiém soat
va giam thiéu dich bénh trong nudi tom [16]. Giai phap nay khong chi gitip nang cao
kha ning chéng chiu cua tom trude tic nhan gy bénh ma con gdp phan giam phu
thudc vao khang sinh, han ché nguy co xuat hién va lan rong cta cac ching vi khuan
khang thudc, déng tho1i cai thién mirec d§ an toan sinh hoc trong hé théng nudi. bay
cling 14 xu hudng duge To chirc Luong thuc va Nong nghiép Lién Hop Qubc (FAO)
cung nhiéu qudc gia c6 nganh nudi tom phat trién khuyén nghi, nham dap tmg yéu
cAu phét trién bén vimg, dam bao an toan thyc phim va giam thiéu 6 nhiém moi

truong [39].

Céc chat kich thich mién dich chi yéu tac dong thong qua co ché nhan dién cac
mAu phan tir lién quan dén mam bénh (PAMPs) béi cac thu thé nhan dang mau (PRRs)

nam trén bé mit té bao mién dich cua tom. Qua trinh nhan dién nay kich hoat hang
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loat cac con dudng truyén tin hiéu ndi bao quan trong nhu Toll, IMD va JAK/STAT,
tir 46 khoi dong cac phan ung phong vé khong dic hiéu ciia vat chu ma khong can
dén co ché ghi nhd mién dich [29]. Trén co s& ngudn gde va co ché tac dong, cac chét
kich thich mién dich hién dang dugc ung dung trong nudi tom co thé duoc chia thanh
mot s6 nhém chinh nhu probiotics, prebiotics, synbiotics, phytogenics va cac yéu to
sinh hoc khac (vi du: lectin, peptide khang khuan) [176]. Trong nhing thap ky gin
day, viéc sir dung probiotics, prebiotics, synbiotics va phytogenics nhu cac phu gia
thirc an chirc nang nham cai thién dap tng mién dich & tom da thu hat sy quan tim

ngay cang lén cua gidi nghién ctru khoa hoc ciing nhu nganh san xuét thiy san [8].

Probiotics di dugc chimg minh 13 mang lai nhiéu hiéu qua tich cuc trong nudi
trong thily san nho tac dong theo da co ché sinh hoc va sinh thai hoc trong hé vi sinh
vat duong rudt. Trudc hét, mot trong nhirng co ché quan trong nhét cta probiotics 1a
kha ning canh tranh khong gian cu tri va ngudn dinh dudng véi cac vi sinh vat giy
bénh. Khi dugc bo sung vao khiu phan dn hodc méi truong nudi, cac chung vi khuin
¢6 loi thudc chi Lactobacillus, Bacillus hay Pseudomonas c6 thé nhanh chong chiém
linh bé mit niém mac ruét, st dung hi¢u qua cac nguén carbon va nitrogen san co, tir
d6 han ché su xam nhap va phat trién ctia cac tac nhan gay bénh, dién hinh 14 cac loai
vi khuan Vibrio [129]. Co ché nay khong chi lam giam mat do vi khuan gy hai ma
con gop phan duy tri sy can bang hé vi sinh vat dudng rudt, mot yéu t6 then chét ddi
v6i sirc khoe vat chu. Bén canh d6, nhiéu chiing probiotics c6 kha nang san xut cac
hop chit khang khuédn tu nhién, gop phan trc ché truc tiép vi sinh vat gy bénh. Cac
chét nay bao gdm bacteriocin 13 nhitng peptide c6 hoat tinh khang khuan phd hep
hodac rong, axit hiru co (nhu axit lactic, axit acetic) lam giam pH moi truong, hydrogen
peroxide gay stress oxy hoa, cling nhu cac enzyme ngoai bao c6 kha nang phan giai

cAu tric té bao vi khuan gay bénh [68].

Probiotics con c6 kha ning diéu hoa va ting cudng hé mién dich bam sinh ctia
vat chu. Nhi€u nghién ctru da cho thay viéc b6 sung probiotics ¢6 thé lam tang tong

s6 té bao mau, ting hoat tinh cta enzyme phenoloxidase (PO) va thuc day su tong
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hop cac peptide khang khuan. Mot s6 nghién ctru dd ghi nhan su gia ting biéu hién
ctia cac gene lién quan dén mién dich khi tom dugc bd sung probiotics trong khau
phan dn [43, 68]. Ngoai vai trd bao vé strc khoe, probiotics con gop phan cai thién
hiéu qua tiéu hoa va st dung thirc an. Nhiéu chung vi sinh vét ¢ 1o c¢6 kha ning tiét
ra cac enzyme tiéu hoa nhu protease, amylase va lipase, hd tro qué trinh phan giai
protein, carbohydrate va lipid trong khau phan an. Nho d6, kha ning hip thu dinh
dudng cua vat nudi dugc nang cao, din dén cai thién toc do tang truong va giam hé
sb chuyén hoa thurc an. Déng thoi, viéc cai thién moi trudng vi sinh vat duong rudt
con giup tang cudng tinh toan ven cta biéu mo rudt, giam hién twong viém va ting

hiéu qua trao ddi chat [68, 92].

Tuy nhién, hiéu quéa cua probiotics bi phu thudc vao nhiéu yéu té khac nhau.
Truée hét 1a dic tinh cua tung chung vi sinh véat, bao gém kha ndng bam dinh, sinh
truong, san xuat chat khang khuan va thich nghi voi diéu kién dudng rudt cia vat
chu. Ngoai ra, cac yéu t6 moi truong nhu nhiét do, do man, pH va chét lugng nudc
cling anh hudng dang ké dén kha ning séng sét va hoat dong cua probiotics. Phuong
thire sir dung (trén vao thirc an, bd sung truc tiép vao nude hay sir dung dang bao vi
nang) cling quyét dinh muc d hi¢u qua thyc té. Dic biét, kha nang séng soOt cua
probiotics khi di qua da day va dén dugc rudt 1a yéu to then chdt quyét dinh tac dung
sinh hoc ctia chung [68]. Trong mot sb truong hop, probiotics c6 thé khong phat huy
dugc tac dung mong mudn hodc tham chi tiém an nhitng rui ro nhét dinh. Vi dy, mot
sd chung c6 thé bi e ché boi hé vi sinh ban dia hodc diéu kién méi truong bat loi,
dan dén hiéu qua khong 6n dinh. Ngoai ra, cac nguy co nhu nhiém khuan huyét,
chuyén vi vi sinh qua hang rao rudt hozc lan truyén gene khang khang sinh ciing da

duogc ghi nhan [138].

Prebiotics duoc dinh nghia 13 cac hop chit khong tiéu hoa dugc bsi enzyme
cua vat chu nhung c6 kha nang dugc su dung chon loc boi hé vi sinh vat duong rudt,
qua do6 thuc d?ly su phat trién hodc hoat tinh ctia cac vi khuan c6 1oi, mang lai loi ich

suc khoe cho vat chu [68, 129]. Prebiotics thuong co nguén géc tir thuc vat, thanh té
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bao nAm men, tdo hodc cic san pham vi sinh, déng vai trd nhu co chat chire ning didu
hoa h¢ vi sinh vat duong rudt [129]. Mot dac diém quan trong cua prebiotics la ching
khong bi thity phan hay hip thu ¢ doan trudc cua dng tiéu héa do vat cha thiéu cac
enzyme tuong mg, thay vao d6, ching di dén rudt sau va duoc 1én men bai hé vi sinh
vat cu tra, tir d6 tao ra cc chat chuyén hoa c6 lgi [129]. Su thay ddi tich cuc trong
cAu tric va chirc ning ctia quan x3 vi sinh vt duong rudt dudi tic dong cia prebiotics
1a co s& cho nhiéu loi ich sinh hoc quan sat dugc. Khi dugc bod sung vao khau phén
an, prebiotics lam ting ty 1& cac nhom vi khuan cé loi nhu Lactobacillus,
Bifidobacterium hoic Bacillus, dong thoi e ché gian tiép su phat trién cua vi khuan
gy bénh thong qua co ché canh tranh sinh thai va thay d6i diéu kién méi trudng rudt.
O tom, nhirng bién d6i nay da dugc ching minh cé lién quan dén viéc cai thién tinh
trang sitc khoe, ting cuong kha ning chéng chiu stress va nang cao dap Gmg mién

dich [43, 68].

Trong nudi tém, cac nhom prebiotics duoc st dung phd bién bao gdm
polysaccharide va oligosaccharide. Cac polysaccharide (beta-1,3/1,6-glucan) la thanh
phﬁn chinh cua thanh té bao nAm men, duoc biét dén véi kha nang kich thich manh
mé& hé mién dich bam sinh thong qua viéc hoat hoa dai thyc bao va tang cuong hoat
tinh cac enzyme mién dich. Trong khi dé, cac oligosaccharide (MOS, FOS va GOS)
co tac dung ndi bat trong viéc diéu hoa hé vi sinh vat duong rudt va cai thién chirc
nang tiéu hoa [84, 189]. Khi duoc bd sung vao khau phan an, cac hop chét nay co thé
kich hoat mién dich tai chd & biéu mé rudt, 1am tang hoat tinh cac enzyme nhu
phenoloxidase (PO), lysozyme va ting mat do t& bao mién dich, tir d6 ning cao kha
ning bao vé clia tom thé chan trang trudc cic tac nhan gay bénh [84]. Mot co ché
quan trong khac cua prebiotics 13 thong qua cc san pham chuyén hoa ctia qua trinh
1én men vi sinh. Khi duge vi khuan dudng rudt phan giai, prebiotics tao ra cac axit
béo chudi ngin (SCFAs) nhu acetate, propionate va butyrate. Cac SCFAs nay dong
vai trd quan trong trong viéc duy tri can bang noéi moi duong rudt, didu hoa pH, tc
ché su phat trién cua vi khuan gdy bénh va dic biét 1a didu hoa dap ung mién dich

thong qua cac con dudng tin hiéu phan tir lién quan dén viém. Ngoai ra, SCFAs con
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c6 kha ning ting cudng tinh toan ven ctia hang rao biéu mo rudt, giam tinh thim va
han ché sy xdm nhép ctia mam bénh [113]. Khong chi tic dong gian tiép thong qua
hé vi sinh vat, mot sd prebiotics con c6 kha ning twong tac truc tiép véi PRRs trén
bé mat té bao mién dich cta vat chu. Vi du, beta-glucan c6 thé lién két véi cac thu
thé nhu beta-glucan binding protein (B-GBP) hodc Toll-like receptors, tir d6 kich hoat
cac con dudng tin hiéu mién dich bam sinh nhu hé théng proPO, dan dén ting cudng
kha ning nhan dién va loai bo tac nhan gay bénh [68]. Co ché nay cho thiy prebiotics
khong chi dong vai tro 1a thic dn cho vi khuan c6 lgi ma con 1 cac phén tir tin hiéu

sinh hoc c6 kha nang di€u hoa mién dich truc tiép.

Tuy nhién, khic véi probiotics vén cung cip truc tiép vi sinh vat sdng co 1oi,
tac dung cila prebiotics thudng mang tinh gian tiép va phu thudc 16n vao cau tric hé
vi sinh vt sin c6 trong duong rudt vat chi. Hiéu qua cta prebiotics do d6 c6 thé bién
dong tuy theo diéu kién nudi, ché d6 an, giai doan phat trién cta tom va dic diém hé
vi sinh ban dia. Trong nhitng truong hop hé vi sinh vat duong rudt khong da da dang
hozc bi mét can bang nghiém trong, prebiotics c6 thé khong phat huy duoc hiéu qua
tdi wu. Vi vay, mac du prebiotics co nhiéu vu diém nhu tinh an toan cao, 6n dinh va
khong gay nguy co lan truyén gene khang khang sinh, nhung hiéu qua ting cudng
mién dich va khang bénh nhin chung dugc dénh gia 1a thip hon so véi probiotics [68,
165]. Piéu nay ciing 1a co sé cho xu hudng két hop ca probiotics va prebiotics
(synbiotics) nham tan dung dong thoi loi ich cua ca hai nhém hop chat trong cai thién

strc khde va nang suat nudi trong thuy san.

Synbiotics 1a sy két hop co chu dich giita probiotics va prebiotics trong cling
mot ché phém hodc khau ph(:in an, nham tdi wu héa kha nang ton tai, dinh cu va hoat
dong sinh hoc cua vi sinh vat c6 loi trong duong rudt vat chu. Trong to hop nay,
prebiotics dong vai trd nhu ngudn dinh dudng dic hiéu, tao diéu kién thuan loi cho
probiotics phat trién va duy tri mat do 6n dinh trong h¢ ti€u hoa, tir d6 gia tdng hi¢u
qua chirc ning so v6i viée sir dung riéng 16 ting thanh phan. Chinh sy tuong tac bd

trg nay tao nén hi€u tng hi€p dong, gitip nang cao hi€u qua di€u hoa hé vi sinh vat
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va ting cudng stc khoe vat chu [73]. Synbiotics bat dau dugce nghién ctru va ung
dung trong nudi trong thity san tir khoang giira nhitng ndm 2005, khi nhu cau thay thé
khang sinh va ning cao tinh bén vitng ctia hé thdng nudi ngay cang tré nén cap thiét
[150]. Ké tir 6, nhiéu nghién ctru di chimg minh rang viéc bo sung synbiotics vao
khau phan n c6 thé mang lai nhitng cai thién rd rét vé& hiéu suat ting truong, hé sb
chuyén d6i thuc an, ty 16 song va kha ning chdng chiu stress & cac loai thiy san, dic
biét 1a tom thé chan trang va tom st [129, 150]. Nhing loi ich nay chu yéu xuit phat
tir su cai thién ciu trac va chuc nang cua h¢ vi sinh vat duodng rudt, cling nhu su ting

cuong hoat dong ctia hé mién dich bam sinh.

Synbiotics dd duoc ghi nhan c6 kha ning kich thich manh mé& cac chi sé mién
dich khong dic hiéu 6 tom. Nhiéu nghién ctru cho thay sy gia ting dang ké hoat tinh
ctia cac enzyme mién dich quan trong nhu PO, lysozyme va SOD khi tom duoc bd
sung synbiotics trong khau phan an. Sy gia ting dong thoi cac chi s6 nay cho thay
synbiotics khong chi kich hoat phan rng mién dich ma con gép phan duy tri can bang
oxy hoa khtr trong co thé, tir 46 nang cao kha ning khang bénh cua vat chu [27, 43,
57]. Ngoai tac dong 1én hé mién dich, synbiotics con cai thién chirc ning tiéu hoa va
kha ning str dung dinh dudng. Probiotics trong t6 hop c6 thé tiét ra cac enzyme tiéu
hoa nhu protease, amylase va lipase, trong khi prebiotics tao diéu kién thuan loi cho
cac vi sinh vt nay phat trién va hoat dong hiéu qua hon. Két qua 1a qué trinh phan
giai va hap thu dinh dudng dugc t6i wru hoa, gitip cai thién toc do ting trudng va giam
hé sb chuyén ddi thuc an. Pong thoi, sy hién dién cta prebiotics con thac dy qua
trinh 1én men vi sinh, tao ra cac axit béo chudi ngén 6 vai tro diéu hoa mién dich va
cai thién strc khoe duong rudt, gop phan ciing ¢ hang rao bao vé chong lai mam bénh
[68].

Tuy nhién, hiéu qua cua synbiotics phu thudc chat ché vao muc do tuong thich
giita chung probiotics va loai prebiotics duoc stir dung. Khong phai moi su két hop
déu mang lai hiéu qua hiép ddng, viéc lya chon khong phu hop c6 thé dan dén canh

tranh khong hiéu qua, giam kha ning dinh cu ciia probiotics hodc tham chi 1am mét
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can béng hé vi sinh vat duong rudt. Do do, viéc thiét ké synbiotics can dya trén hiéu
biét sdu vé dic tinh sinh hoc cia timg chung vi sinh vat va kha nang sir dung co chat
ctia chung. Ngoai ra, cac yéu to nhu lidu lugng, thoi gian str dung, diéu kién moi
treong nudi va giai doan phat trién cua vat nudi ciing anh huong déng ké dén hiéu
qua thuc té [68]. Mot han ché dang luu v khac 13 chi phi san xuét va tng dung
synbiotics thuong cao hon so véi cac ché pham don 1¢ nhu probiotics hodc prebiotics.
Diéu nay xuit phat tir yéu cau kiém soét chit lwong nghiém ngit dbi voi ca hai thanh
phan, ciing nhu qua trinh phdi tron va bao quan phtc tap nham dam bao tinh on dinh
va hiéu qua sinh hoc ctia san pham. Do d6, viéc trién khai synbiotics & quy mo thuong

mai can duoc can nhic ky ludng giita loi ich kinh té va hiéu qua sinh hoc [68, 165].

Phytogenics 13 cac hop chat sinh hoc ¢6 ngudn gdc tir thuc vat, bao gom tinh
dau, bot thao dugc va cac dang chiét xuét thuc vat khac, trong d6 tinh dau 1a dang
duogc sir dung pho bién nhat [180]. Trong hon 15 nim qua, phytogenics da dugc tmg
dung rong rii trong san xuat thirc in chin nudi va nudi trong thuy san véi nhiéu két
qua tich cuc [66, 67, 119, 120]. Khi bd sung vao khau phan dn cua tdm, phytogenics
c6 thé cai thién kha nang tiéu héa, kich thich tinh bat moi va tang hiéu qua sir dung
thire an, tir d6 thuc ddy ting trudng va lam giam hé sé chuyén d6i thirc an [66, 67].
D@)ng thoi, nho chira cac hop chat hoat tinh sinh hoc nhu phenol, flavonoid,
terpenoid. .., phytogenics thé hién hoat tinh khang khuan, khang nim, chdng oxy hoa,
g6p phan cai thién sirc khoe dudng rudt, giam stress oxy hoéa va hd tro ting cuong
mién dich tw nhién, qua d6 nang cao kha ning khang bénh ctia tom [118]. Tuy nhién,
mdt sd van dé van can duoc 1am 16, bao gém kha nang tich Iy cac chat chuyén hoa
trong moi trudng ao nudi va tac dong lau dai cua chung dén hé sinh thai vi sinh vat
trong nudc va tram tich, do d6 viéce sir dung phytogenics trén dién rong can duoc than
trong va kiém soat chat ché [117]. Hon nita, do 1a hdn hop phtic tap cia nhiéu hop
chit thyc vat khac nhau, viéc xac dinh liéu luong t6i wu nham dat hiéu qua mong
mudn ma khong gay stress hodc doc tinh cho tdm van con 1a mot thach thirc 16n trong

thuc té san xuét [118].
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Nhin chung, trong cac nhém phu gia thtrc dn dwgc nghién ciu va sir dung phd
bién nhu chat kich thich mi&n dich trong nudi tdm (probiotics, prebiotics, synbiotics
va phytogenics), probiotics thuong dugc danh gia 1 c6 hiéu qua cao, dé tng dung va
mang lai nhiéu loi ich r6 rét ca vé mat sinh hoc 1an kinh té [15, 114, 165]. Tuy nhién,
viéc sir dung vi sinh vat sng trong céc ché pham probiotics van ton tai nhiing han
ché nhit dinh [33]. Chinh nhiing han ché nay da thuc day cac nghién ctu tim kiém
cac giai phap thay thé an toan va 6n dinh hon. Céc tién bo gan day trong linh vuc
probiotics di chi ra rang cac san pham chuyén hoa cia vi sinh vat khdng con séng,
cling nhu cac thanh phan cuy thé caa té bao vi sinh vat, van c6 thé tao ra cac hiéu tng
sinh hoc tuong duong hoac tham chi vuot troi so véi probiotics, d6 chinh la

postbiotics.

1.4.2. Thanh phdn va co ché tic dgng ciia postbiotics lén ddp irng mién dich déng

vdt thay san

Postbiotics dai dién cho mét linh vuc dinh dudng méi néi trong nhitng ndm gan
day, mé rong cac linh vuc dd duogc thiét 1ap cua prebiotics va probiotics. Thuat ngit
“postbiotics” 1an dau tién duoc gigi thiéu vao ndm 2012 béi Tsilingiri va cong sy
[166]. Vao thang 5 nam 2021, Hiép hoi Khoa hoc Qudc té vé probiotics va prebiotics
(ISAPP) di cong bd mot tuyén bd ddng thuan, dinh nghia postbiotics & san pham
chtra cac vi sinh vat khéng hoat dong hoac cac thanh phan cua ching mang lai lgi ich
cho vat chu [138]. Thanh phan postbiotics bao gdm chu yéu 1a ba loai hop chat, cu
thé 1a té bao vi sinh vat bat hoat, thanh phan cua té bao vi sinh vat va cac hop chat
sinh hoc ¢ ngudn gdc tir qua trinh 18n men cua vi sinh vat. Cac hop chat nay thuong
c6 ngudn gbe tir mot phod rong cac vi sinh vat probiotics, bao gom nhiéu chi va loai
khac nhau [160].

T¢é bao vi sinh vat bat hoat 1a mot thanh phan quan trong cua postbiotics, bao
gom cac té bao probiotics da bi bat hoat bang nhiing phuong phap thich hop nhung
van giit duoc tinh todn ven ciu tric. Can phan biét rd cac té bao nay vai vac-xin bat

hoat, von c6 ngudn gdc tir vi sinh vat gay bénh va khong dugc xép vao nhom
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postbiotics [138]. Mic du khdng con kha ning séng, cac té bao vi sinh vat bat hoat
van thé hién nhiéu chirc nang sinh hoc, nhu cai thién ciu triic va chirc nang hang rao
rudt, nang cao hiéu qua st dung thirc an va tang trudng, tang cuong kha nang bao vé
vat cha trudc mam bénh va diéu hoa dap tng mién dich. Nhiing tac dong tich cuc nay
dat duoc thdng qua su twong tac cua té bao vi sinh vat bat hoat véi hé thong sinh Iy
cua vat chu, khing dinh tiém ning va gia trj tng dung cia chiing nhu mét thanh phan

ctia cac ché pham postbiotics trong nudi trdng thay san [160].

Thanh phan té bao vi sinh vat chu yéu bao gom 16ng mao, roi, peptidoglycan
(PGN), axit teichoic (TA) va cac protein bé mit té bao, trong 6 PGN va TA 14 nhiing
c4u phan quan trong cta thanh té bao va dong vai trd then chét trong postbiotics. PGN
la cau trdc chinh cua thanh té bao vi khuan, duoc tao bai cac chudi glycan tuyén tinh
lien két chéo véi nhau thdng qua cac peptide ngin, gom cac don vi axit N-
acetylmuramic va N-acetylglucosamine lién két bang lién két beta-1,4; axit N-
acetylmuramic con gan véi peptide ngan, tao nén cau tric dang ludi bén viing [161].
PGN c0 vai trd quan trong trong diéu hoa mién dich [133], trong d6 mé tip muramyl
dipeptide (MDP) c6 kha ning kich thich té bao goc biéu mé rudt Lgrs* biéu hién thy
thé cam bién mién dich bam sinh NOD2, g6p phan phuc hdi ton thuong rudt [116].
TA la thanh phan dic trung cta thanh té bao vi khuan Gram duong va dugc phan loai
thanh axit lipoteichoic (LTA), neo vao mang té bao chat thdng qua glycolipid, va axit
teichoic thanh (WTA), lién két cong hoa tri vai PGN trong thanh té bao. Ca LTA va
WTA déu gop phan quyét dinh d6 ctng, d6 x6p va hinh thai cua thanh té bao [161].
Trong d6, WTA tham gia duy tri hinh thai té bao, diéu hda sy xam chiém va bam dinh
cua vi khuan gy bénh, ciing nhu anh huéng dén kha ning khang peptide khang
khuan, trong khi LTA dong vai trd quan trong trong can bang cation cua thanh té bao,

diéu hoa phan tng viém va nhan dién thy thé caa té bao chu [161].

Ca4c hop chat sinh hoc bao gdm hop chat khang khuan, axit hitu co va nhitng
hop chat c6 khéi luong phan tir [6n, duoc tao ra trong qua trinh sinh truéng va phéat

trién cua vi sinh vat va 1a thanh phan quan trong cua postbiotics. Cac chat chuyén hoa
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nay gdm nhiéu chit nhu nhu vitamin B, vitamin K, axit amin thom, axit béo chudi
ngin (SCFA) nhu axit axetic, propionic va butyric, glutathione dwgc san xuat bgi vi
khuan axit lactic, cac peptide khang khuan dwoc phan loai 1a bacteriocin va defensin,
axit phenyllactic, D-amino axit, hydrogen peroxide, cac hop chat hitu co d& bay hoi
(VOC), phytoestrogen (equol, enterolactone, enterodiol), urease A va B, axit
phydroxyphenylacetic va exopolysaccharides (EPS), cung nhiéu chat khac [159,
183].

Hop chat khang khuan 13 mot nhdm céc hop chét hoat tinh sinh hoc khong dong
nhét, bao gom protein, peptide va cac dang tién chat cia chiing, dugc tong hop boi
nhiéu loai vi sinh vat [191]. Cac bacteriocin nay gop phan wc ché vi khuan gay bénh
va diéu hoa chirc nang mién dich, khién ching trg thanh thanh phan thiét yéu cua
postbiotics trong viéc duy tri sic khoe duong tiéu héa va phong ngtra cac bénh truyén

nhiém.

Axit hizu co 1a mot phan nhém quan trong cua cac hop chat sinh hoc trong
postbiotics, thuc hién nhiéu chirc ning khong thé thiéu déi vai sac khoe duong tiéu
hoa. Nhitng chitc nang nay bao gom viéc giam do6 pH dudng rudt va wc ché sy phat
trién cua mam bénh [34]. Probiotics tao diéu kién thuan lgi cho viéc san xuat nhiéu
loai axit hitu co, chang han nhu SCFA, axit lactic, axit malic va axit succinic, thong
qua qua trinh di hoa carbohydrate [108]. SCFA c6 kha ning diéu chinh phan wng caa
té bao bang cach uc ché histone deacetylase. Loi ich cia SCFA d6i véi vat chu rat da
dang, bao gom viéc diéu hoa giam cac chét trung gian gay viém va diéu chinh sy biét
hoa dai thuc bao va té bao diéu hoa T. SCFA la ngudn ning lwong chinh cho sy phat
trién va chuyén hda cua cac té bao biéu mé rudt, gop phan cai thién méi truong Vi
sinh vat duong rudt, taing cuong chirc nang hang rao rudt va tang cuong kha nang
mién dich niém mac [96]. Nhitng dic tinh nay rat quan trong dé duy tri su can bang
gitra tinh trang viém ruot va dap ung mién dich. Vai tro da dang va tac dong manh
mé& cua axit hitu co, dic biét 1a SCFA, trong sinh Iy vt chi nhan manh tim quan

trong caa ching trong bdi canh can thiép hau sinh hoc va suac khoe duong rudt noi
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chung.

EPS céc polyme sinh hoc c6 trong lwong phan tir cao duoc tiét ra bai nhiéu loai
vi sinh vat khac nhau, chi yéu bao gdom céc aldose hoic ketose duoc lién két bang
lien két glycosid. Cac polyme sinh hoc nay duoc phan loai dua trén kha ning bam
dinh cua ching vao té bao vi khuan thanh ba loai chinh: EPS lién két long 1éo, EPS
lién két chat ché va EPS dang nang [119]. Qua trinh tong hop EPS lién quan dén hoat
dong phdi hop caa nhiéu enzyme va cac con dudng chuyén hda bén trong céc vi sinh
vat san xuat. EPS noi tiéng véi vai tro diéu hda hé vi sinh vat duong rudt va so hitu
cac dic tinh chéng viém, chéng oxy héa va diéu hoa mién dich [149]. Nhiing phat
hién nay 1am noi bat tiém niang cua EPS nhu cac hop chét hoat tinh sinh hoc ¢6 y
nghia quan trong d6i véi stc khoe dong vat, dac biét 1a trong bbi canh suc khoe duong

rudt va diéu hoa mién dich.
1.4.3. Nhéeng nghién ciru sng dung postbiotics trong nudi tréng thay sdn

Trong nudi trong thuy san, probiotics da dwgc sir dung rong réi, trong khi wng
dung postbiotics van con twong d6i moi, dic biét trén tém. Cac nghién ctu hién nay
cha yéu tap trung vao cé, trong khi cac dir liéu vé tdm van con han ché, nhung cac
két qua so b di cho thay tiém nang rd rét cua postbiotics trong cai thién mién dich,
sic khoe duong rudt, hiéu suat ting truong va kha nang khang mam bénh di voi

dong vat thuy san.

Postbiotics c6 kha ning kich thich ca mién dich bam sinh va dic hiéu, thic déy
su hinh thanh, biét héa té bao mién dich va ting cudng giai phong cytokine chong
viém [125]. Sagada va cong su (2021) cho thiy viéc bd sung postbiotics tir
Lactiplantibacillus plantarum cho cé trap (Acanthopagrus schlegelii) trong 8 tuan
lam ting dang ké tong protein huyét thanh va hoat tinh lysozyme so véi d6i chung
[136]. Tuong tu, Wu va cong su (2023) ghi nhan & ca chép koi sau 28 ngiy bo sung
ché pham sinh hoc phurc hop bt hoat bang nhiét (3% va 6%) su gia ting rd rét hoat
tinh cac enzyme mién dich va chdng oxy hoa, gdm ACP, AKP, CAT va T-SOD [180].
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Trén céa da tron, Shawky va cong su (2023) bao cdo rang postbiotics tir Bacillus
subtilis bat hoat bang nhiét (1,42-1,66 g/kg thirc an, 60 ngdy) cai thién hoat tinh
lysozyme, kha nang thuc bao va lam tang hoat dong ctia T-SOD, CAT va GPx [147].
Ngoai ra, cac nghién ctru trén ca trap, ca ngua va ca chép ciing cho thay postbiotics
lam tang hoat tinh lysozyme, kha nang thuc bao, hoat dong ctia SOD, CAT, GPx va
biéu hién cac chi ddu mién dich dic hiéu nhu IgM, C3, CD4-1* va CD8 [127, 137].
Péng cht y, Ballantyne va cong sy (2023) trén tom thé chan tring cho thiy bd sung
postbiotics tir Pediococcus pentosaceus trong 12 tuan 1am ting dang ké hoat tinh
lysozyme va thuc bao, qua d6 nang cao dap tng mién dich bam sinh ¢ t6m [15]. Nhin
chung, cac két qua nay khang dinh vai tro ctia postbiotics trong viéc ting cuong mién
dich bam sinh va dic hiéu, gop phan nang cao stc khoe tong thé cua dong vat thuy

san.

Bén canh d6, postbiotics da cho thay kha ning phat huy tac dung truc tiép tai
duong tiéu hoa cua dong vat thuy san, co quan dam nhiém qua trinh hap thy chét dinh
dudng va duy tri sy da dang cua hé vi sinh vat duong rudt [7, 72]. Céac hop chét nay
c6 tac dung cung ¢d hang rao mién dich rudt bang cach lam ting d6 day 16p niém
mac, kéo dai vi nhung mao, dong thoi kich thich san xuat cac peptide khang khuan,
tr d6 gop phan 6n dinh hé vi sinh va han ché sy xam nhap cua tac nhan gay bénh
[51]. Sheikhzadeh va cong su (2017) khi bd sung postbiotics ¢6 ngudn gdc tur
Gordonia bronchialis vao khau phan an ciia ca hoi (Oncorhynchus mykiss) da ghi
nhan sy gia ting chiéu dai cc nép gap & viing manh trang va mén vi so véi nhom doi
chung [148]. Tuong tu, Dawood va cong su (2020) thi nghiém trén ca ré phi (GIFT)
dugc cho an khau phan b sung postbiotics cd nguon géc tir Lactobacillus plantarum
trong 12 tuan cho thiy su gia ting dang ké chiéu dai niém mac va vi nhung mao rugt,
d6ng thoi 1am ting do day 6p co rudt va cai thién dang ké tinh toan ven cua mo rudt
[28]. O cé chép (Cyprinus carpio), Yu va cong su (2023) quan sat thdy viéc bb sung
postbiotics SWFC (hén hop cua dich nudi cay Cetobacterium somerae va
Lactobacillus lactis) da lam tiang biéu hién cua cac gene ma hda enzyme chdng oxy
hoa (Nrf2, CAT, GPx), c4c yéu té mién dich (Hepcidin, IL-10) ciing nhu céc protein
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lien két chat cua biéu mé rudt (ZO-1, Occludin). Sy thay ddi nay co lién quan chit
ché dén viéc cai thién tinh toan ven hang rao rut va duy tri can bang hé vi sinh vat
duong rudt [187]. Két qua twong tu ciing duoc ghi nhan trén c& ngya van (Danio
rerio), khi b6 sung postbiotics SWFC trong 6 tuan di lam ting biéu hién cac gene
lién quan dén qué trinh oxy hoa axit béo (PPARa va carnitine palmitoyltransferase
1), ddng thoi 1am giam biéu hién cac gene lién quan dén tich lity lipid (C/EBPa,
PPARy, ACC1 va DGAT-2), tir @6 gop phan han ché réi loan chuyén hoa lipid va cai
thién can bang hé vi sinh duong ruot [160]. Déi véi viéc sir dung postbiotics trén tom,
Ai va cong su (2022) cho thay khi bd sung postbiotics c6 ngudn géc tir Enterococcus
faecalis vai liéu 0,1 mL/g vao thtrc dn nudi tdm thé chan tring trong 28 ngay da lam
thay d6i dang ké thanh phan, 46 phong phu va tinh da dang caa hé vi sinh vat duong
rudt cua tom [10]. Tuwong tu, trén tdm cang xanh, khi s dung postbiotics c6 nguon
goc tir Bacillus, Lactobacillus va Saccharomyces, da ghi nhan su kéo dai vi nhung
mao, su sip xép chat ché hon cua céac té bao biéu md va cau tric mang day, nhitng
yéu t6 phan anh sy cai thién rd rét vé mat cau trdc cia mo ruot [160]. Nhin chung,
cac két qua nay nhan manh vai trd quan trong cua postbiotics trong viéc duy tri tinh
toan ven cau trdc rudt, 6n dinh hé vi sinh vat dudng rudt va nang cao siec khoe duong

tiéu hoa ¢ dong vat thuy san.

Dang thai, postbiotics da dugc chirng minh mang lai nhiéu tac dung c6 lgi thdng
qua viéc ting cudng strc dé khang cua dong vat thity san trudc cac tac nhan gay bénh.
Luo va cong su (2021) khi b sung postbiotics c6 ngudn géc tir Clostridium butyricum
vao khau phan dn cua tdm thé chan tring da ghi nhan ty 1& séng sot cua tém sau khi
gay nhiém V. parahaemolyticus ting 1én dang ké so véi nhom ddi ching [97]. Ngoai
ra, nghién cau cua Dadi va cong sy (2022) trén tdm thé chan trang, khi s dung
postbiotics c6 ngudn goc tir nAm (MCR433 va MCR440), da lam ting kha ning chong
chiu vai V. parahaemolyticus, qua d6 gop phan bao vé tdm khoi bénh AHPND [26].
Trén c4, Giri va cong su (2020) ghi nhan viéc bd sung postbiotics tir vi khuan
Pseudomonas aeruginosa vao khau phan an di lam ting dang ké ty & song cua ca

chép sau khi gay nhidm Aeromonas hydrophila [42]. Két qua twong tu ciing duoc béo
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cao boi Wang va cong su (2021), trong d6 ca chép dugc cho dn postbiotics tir
Lactococcus lactis trong 7 ngay da biéu hién su gia ting rd rét ndng do cytokine,
nitric oxide, hoat tinh cac enzyme chdng oxy héa, hoat tinh lysozyme, phosphatase
kiém (AKP), cling nhu cac enzyme tiéu hoa (amylase, lipase, protease) va sy biéu
hién cua cac gene van chuyén chit dinh dudng (Sgltl, Glut2, Peptl, rBAT) sau 24
gio nhiém A. hydrophila, so v6i nhom dbi chieng [172]. Nhin chung, cac két qua nay
cho thiy co ché kich thich mién dich dong vai tro trung tim trong viéc tao ra kha

nang khang mam bénh cua postbiotics & dong vat thiy san.

Cac nghién cau trén cho thay postbiotics 1a giai phap phu gia thac an day trién
vong trong nudi trong thay san, gidp kich thich mién dich bam sinh va dic hiéu, ting
hoat dong lysozyme, thuc bao, cytokine va enzyme chéng oxy hoa, dong thoi cing
cb cau truc va chire ning dudng tiéu hda. Bo sung postbiotics cai thién tinh toan ven
biéu mo rudt, kéo dai vi nhung mao, ting d6 day niém mac va diéu hoa biéu hién
gene lién quan dén mién dich, chong oxy hda va chuyén hoa lipid. Ching ciing 6n
dinh hé vi sinh vat dudng rudt, tao moi trudng bat loi cho mam bénh, nang cao sirc
dé khang va ty 1& song st ciia tdm va ca. Tuy nhién, hién nay nghién ctru chii yéu tap
trung vao mot s 1oai ca va cac vi sinh vat phd bién nhu Lactobacillus va Bacillus,
trong khi nghién cau trén tdm va céac loai vi sinh vat khdc nhu nim men
Saccharomyces van con han ché. Do dé, can mé rong nghién ciru dé danh gia toan

dién hiéu qua va co ché hoat dong cua postbiotics trén tom.
1.5. Nhirng nghién ciru wng dung Saccharomyces cerevisiae trong nudi tom

N4m men 12 nhém nam don bao thudc nganh nAm dam va nam i, c6 kha ning
sinh san chu yéu bang hinh thic nay chdi hodc phan doi. Cho dén nay, chi khoang
1% téng s6 1oai nAm men trén thé gidi dugc nhan dién va nghién ctu, trong do S.
cerevisiae 1 loai dugc biét dén va ung dung rong rai nhat. Trong nudi tém, S.
cerevisiae thuong dugc sir dung (toan phan hoic ban phan) nhu mot thanh phan bo
sung trong khau phan an nham kich thich mién dich, ting cudng sirc dé khang voi

cac tac nhan gdy bénh, dong thoi cai thién ting trudng & tom nudi [23]. Céc nghién
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ctru hién nay chu yéu tap trung vao viéc sir dung S. cerevisiae du6i dang probiotics,
prebiotics hoic synbiotics (Bang 1.1), trong khi nghién ctru chuyén sau vé postbiotics

c6 ngudn gdc tir S. cerevisiae trén tom va ca van con twong d6i han ché [31].

S. cerevisiae giit vai trd quan trong trong viéc kich thich hé mién dich va ting
cuong stirc dé khang ciia tom va hién di tré thanh mot trong nhimng chét kich thich
mién dich dugc sir dung pho bién trong nudi tom. Nhiéu nghién ctru cho thay nim
men nay va cac san pham c6 ngudn gdc tir né hoat dong nhu cac chat diéu hoa mién
dich va chat chéng oxy hoa hiéu qua, gitp cai thién tinh trang stc khoe tong thé cling
nhu ting kha ning chong chiu véi stress & tom. Cac thanh phan va san pham sinh hoc
ttr S. cerevisiae da dugc ghi nhan véi vai trd 13 tdc nhan kich thich mién dich, bao
gém protein chdng dong, agglutinin, peptide khang khuan nhu defensin va
chemokine, protein (rc ché qua trinh apoptosis. Bén canh d0, cac hop chét nay con
tham gia vao cac co ché mién dich bam sinh nhu trung hoa cac gbc tu do, kich thich
hinh thanh ndt san, ting cudng cac thanh phan dich thé va hoat hoa cic yéu té mién
dich nhu lysozyme, monostatin, t& bao thuc bao, enzyme phenol oxidase, protease,
hydrogen peroxide va siderophore. Mot s6 hop chat khang khuan khac nhu
gramicidin, polymyxin va tyrotricidin cling dugc ghi nhan c6 kha niang trc ché sy phat

trién cta vi sinh vat gay bénh [97].

Mot s6 san pham sinh hoc quan trong tir S. cerevisiae, dién hinh 14 beta-glucan
va nucleotide, da dugc sir dung dé ning cao kha ning khang bénh vibriosis & tom thé
chan tring va tém si, dic biét ddi v6i cac chung V. alginolyticus va V.
parahaemolyticus [97]. Dong thoi, beta-glucan tir S. cerevisiae con duge chirng minh
c6 tac dung bao vé chdng lai cac virus nguy hiém nhu IMNV va WSSV trén céc loai
tém P. vannamei, M. japonicus va P. monodon [97]. Nhirng két qua nay cho thay
beta-glucan tir S. cerevisiae c6 kha ning hoat hoa biéu hién cua cac gene lién quan
dén hé mién dich, bao gém cic peptide khang khuin, yéu té khang
lipopolysaccharide, penaeidin, prophenoloxidase (ProPO) va superoxide dismutase

(SOD). Do d6, viéc sir dung beta-glucan va cac san pham tir S. cerevisiae nhu mot

41



chién lugce phong bénh sinh hoc duoc xem 13 giai phap bén vimng, gop phan giam su
phu thudc vao hoa chat va khang sinh trong nui trong thity san, mang lai lgi ich dang

ké vé mat moi truong.

Tac dong cua S. cerevisiae va cac din xuét cua nd ddi voi cac thong sd mién
dich da dugc ghi nhan rd nét. Cac chét kich thich mién dich c6 kha nang thuc déy va
tao ra phan ng phong vé manh mé & vat chii [124]. Nhitng hop chat c6 hoat tinh sinh
hoc tr S. cerevisiae bao gdom sic td carotenoid, glucan, lipid, nucleotide,
polysaccharide, protein va vitamin, cd thé kich hoat truc tiép hé mién dich hoic gian
tiép thong qua viéc cai thién hé vi sinh vat dudong rudt [130]. Mannan oligosaccharide
(MOS), mot carbohydrate duoc phéan 1ap tir thanh té bao S. cerevisiae, c¢6 kha ning
trc ché sy bam dinh cta vi khuan gay bénh vio biéu mé rudt bang cach ngin can su
tuong tac gitra lectin vi khuan va cac carbohydrate trén bé mit té bao rudt, tir d6 1am
giam nguy co xAm nhiém cia vi sinh vat gdy bénh [144]. Su bién d6i vé tong so té
bao mau (THC) ciing duoc ghi nhan khi bo sung S. cerevisiae vao khau phan an cia
tom. Rivera va cong su (2019) ghi nhan THC cao hon dang ké so v&i d6i chimg khi
b6 sung hdn hop fructooligosaccharide (FOS) va S. cerevisiae [131]. Tuong tu, Sang
va cong su (2014) khi bd sung MOS vao khau phan n cta tom su di quan sat thiy
su gia ting THC so v&i nhém d6i chirng [144]. Ngoai ra, ham luong THC, GC, hoat
tinh PO va lysozyme ciing duoc cai thién ¢ tom thé chan tring khi b6 sung S.
cerevisiae trong khau phan an, tir 46 tang cuong kha nang khang bénh [31]. Mt khac,
viéc bo sung san pham tir S. cerevisiae di duoc ching minh lam ting biéu hién gene
proPO & tom thé chan tring cho thiy vai tro diéu hoa mién dich 3 rét ctia loai ndm
men nay [62]. Biswas va cong su (2012) ghi nhan su gia ting dang ké biéu hién gene
crustin, lysozyme va penaeidin trong co quan lymphoid ctia tom M. japonicus khi st

dung chiét xuét S. cerevisiae [18].

Bén canh tac dong 1én mién dich, S. cerevisiae con dugc ching minh cé dnh
huong dang ké dén ning sudt va hiéu qua sir dung thirc an & tom nudi. S. cerevisiae

va cac chiét xuat cia n6 da dugc st dung trong khau phan cua tom thé chan trang va
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t6m s & cac mirc khac nhau (1-60% hodc 0,2-8 g/kg thirc 4n) véi vai trd 12 ngudn
protein thay thé bot c4 hodc chat bd sung dinh dudng [62]. Gamboa-Delgado va cong
su (2016) cho thay khi thay thé dén 60% bot ca bang S. cerevisiae trong khiu phan
ctia tom thé chén tring, hiéu qua dinh dudng van khong bi suy giam [41]. Tuong tu,
Deng va cong su (2013) ghi nhan rang viéc bo sung S. cerevisiae thurong mai & mirc
1,0-1,5 g/kg thic dn gitip cai thién dang ké chiéu dai co thé cubi, hé sb chuyén ddi
thirc 4n va ty 18 séng so voi nhom d6i chung [32]. Jin va cong sy (2018) ciing béo
céo rang bo sung 1% S. cerevisiae trong khau phan l1am ting dang ké cac chi sd ting
truong cua tom [62]. Tuy nhién, khi sit dung ¢ ham luong qua cao, nAm men c6 thé
gy anh hudng tiéu cuc dén khéi luong co thé cudi, toe do ting truong cu thé va ti 18
song [146]. Ngoai ra, cac san pham tir S. cerevisiae nhu beta-glucan va MOS (1-8
g/kg thiic n) dugc bo sung vao khau phan cua tom sa da cho thay su gia ting rd rét
vé ting trong, toc do ting trudng va ty 1é séng [141]. Nhitng két qua nay khang dinh
tiém nang cta S. cerevisiae khong chi nhu mot ngudn cung cip protein va axit amin
ma con 12 mot phu gia chirc nang c6 tic dung tryc tiép va gian tiép dén sinh truong

va suc khoe cua tom.

Bang 1.1. Nhirng nghién cttu ttng dung S. cerevisiae trong nudi tdm

Loai tdm Ham lwong Tac dung Tac gia
S. cerevisiae dwoc sir dung nhw probiotics:
Tém he An Do S. cerevisiae (3x10°té  Cai thién ting Sharawy va cong
Fenneropenaeus indicus  bao/g) truong. Tang hiéu su (2016)
0,02+0,018g qua sir dung thic [146]

an va do ngon

miéng.
Tom thé chan trang S. cerevisiae kho Anh hudng dén Qiu va Davis
P. vannamei 10; 20; 40; 60 g/kg kha nang tiéu hoa (2017)
1,78+0,03g thirc an biéu kién cua cac [123]

axit amin. Tac
dong tiéu cuc dén
tang truong; hé s6
chuyén dbi thuc
an va tich iy
protein (40 va 60
g/kg).
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Loai tbm Ham lwong Tac dung Tac gia
Tom thé chan tring S. cerevisiae 1% Cai thién tang Jin va cong su
P. vannamei trl.rfyng,' dap ng (2018)
0,880,029 mién dich (biéu [62]

hién gene) va
stress nito.

S. cerevisiae dwoc Sir dung nhw prebiotics:

TOm cang xanh
(C. tenuimanus)
4,4+0,20¢

beta-1,3-glucan
0,05;0,1;0,2; 0,4, 0,8
g/kg thirc an

Téng tiéu hoa.
Giam s6 luong
Vibrio spp trong
duong tiéu hoa.
Tang dap ung
mién dich, giam
bénh do vi khuan.

Sang va Fotedar
(2010a)
[139]

TOm cang xanh
(C. destructor)
35,14+0,48g

MOS (BIO-MOS®)
0,4%

Cai thién tang
trudng va ty Ié
séng. Tang cuong
dap ung mién
dich va hoat dong
cua emzyme tiéu
hoa.

Sang va cong su,
(2011a, b)
[142, 143]

T6m thé chan trang
(P. vannamei)
4,700,209

Beta-glucan 2000
mg/kg thirc an.

Cai thién hiéu
SUAt tang truong
Tang cuong dap
tng mién dich.

Bai va cong su,
(2010)
[14]

T6m thé chan trang
(P. vannamei)
2,54+0,02g

MOS (BIO-MOS®)
0,1; 0,2; 4; 6; 8g/kg
thirc an

Cai thién tang
trudng, hinh thai
rudt, ting chiéu
dai va mat do vi
nhung mao rugt
va kha nang chiu
dung vai phoi
nhiém NHs. Tang
hoat tinh cua
henoloxidase va
SOD.

Zhang va cong su
(2000)
[189]

Tom thé chan trang
(P. vannamei)
0,65+0,05¢

beta-glucan (0,1;
0,2%) va cac dan xuat
(carboximethylglucans
(CMGs);
sulfoethylglucans

Cai thién hiéu
SUAt tang truong.
Cai thién kha
nang khang virus
gay bénh dém

Bai va cong su,
(2014)
[13]
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Loai tdom Ham lwong Tac dung Tac gia
(DSs) véi cac miac do  trang.
thay thé khac nhau 0,1
va 0,2% khau phan.
Tom thé chan tring MOS 0,5% (w/w) Cai thién ty I¢ Gainza va
(P. vannamei) sbng trudce tac Romero
2,2+0,53g nhan gay bénh. (2020)
Téang hé vi sinh [40]
vat duong ruot
Tém hum MOS (BIO-MOS®) Cai thién ty I¢ Sang va Fotedar,
(Panulirus ornatus) 0,4% song. Tang chi s 2010b
1,28+0,01g co dudi udt va [140]
kho va chi so6 gan.
Tom hum MOS (BIO-MOS®) Cai thién hiéu Do Huu va Jones
(P. homarus) 0,2; 0,4; 0,6; 0,8% sudt tang truong (2014)
0,16+0,02g vaty I¢ song. [35]
Tang cuong suc
khoe hé tiéu hoda.
Tom su MOS Cai thién hi¢u Sang va cong su
(P. monodon) 1;2;4;8 g/kg thirc an  SUAt ting truong. (2014)
0,4 +0,06g Cai thién thé chat [144]
Tang dap ung
mién dich.
Tang té bao biéu
mo rudt day.
Tém st (P. monodon) MOS (BIO-MOS®) Cai thién ty 1€ Sang va Thuy
2-3cm 0,15% song. Cai thién (2014)
kha nang khang [141]

bénh do Vibrio
alginolyticus va
chéng chiu stress
do phoi nhiém
NHs.

Toém hum nudc ngot
(Procambarus clarkii)
2,5+0,5¢

Beta- glucan sulfat
0,025; 0,05; 0,1; 0,2%

Tac dong tich cuc
dén hé vi sinh vat
duong rudt.

Cai thién tang
trudng, dap ung
mién dich.

Cai thién kha
nang chéng oxy
hoa.

Huang va cong su
(2022)
[56]
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Loai tdom Ham lwong Tac dung Tac gia

S. cerevisiae dwoc Sir dung nhuw postbiotics:

T6m thé chan tring S. cerevisiae lén men  Cai thiéntongsé  Tipsemongkol va
(P. vannamei) va céc chat chuyén té bao mau, ty 18 cong su (2009)
1,5+0,09 hoa trung gian thuc bao va hoat [164]
(DVAqua): dong caa SOD.
0%; 0,125% va 0,25%
Tom thé chan tring SCFP (DVAQua): Cai thién tang Prabu va cong su,
(P. vannamei) 0;0,25%, 0,35% va  trudng truong 2025
1,54 £0,04 g 0,45% trong 60 ngay. [122]
Cai thiénty I¢
séng khi duoc gay
nhiém véi V.

prahaemolyticcus.

Tom lai, bénh AHPND do vi khuan V. parahaemolyticus van la mét trong
nhitng thach thtc 16n nhat ddi voi nghé nudi tdm thé chan tring, trong khi viéc sir
dung khéang sinh ngay cang bi han ché do nguy co khang khang sinh va yéu cau phét
trién nudi trong thity san bén virng. Vi vay, céac chat kich thich mién dich, dic biét 1a
postbiotics, dang duoc quan tdm nho kha ning ting cuong mién dich va nang cao sirc
dé khang cua vat nudi. Tuy nhién, hiéu qua cua cac ché pham postbiotics, nhat 1a
SCFP van chua duoc dénh gia ddy du. Cac nghién ctu con thiéu su danh gia dong
thoi dap ung mién dich, mé bénh hoc, kha ning khiang V. parahaemolyticus gay
AHPND, dong thoi chua xac dinh rd mac bo sung SCFP phi hop trong diéu kién
nudi tdm & Viét Nam ciing nhu con it nghién citu so sanh véi phu gia c6 nguén géc
thuc vat (phytogenics). Do d6, viéc thuc hién dé tai nham danh gia anh huong cua
SCFP dén dap ing mién dich va kha nang khang bénh AHPND trén tdm thé chan
tring c6 ¥ nghia khoa hoc va thuc tién, gép phan phat trién cac giai phap thay thé

khéang sinh trong nudi tdm bén viing.
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CHUONG 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ciu
2.1.1. Tom thi nghiém

T6m thi nghiém 1a tom thé chan tring khoe manh, trong luong tir 1-2 g/con va
5-6 g/con (thi nghiém LDso). Trudce khi thtr nghiém, tom dugc nudi thich nghi khoang
mot tuan tai phong thi nghiém w6t thudc Vién Nghién ciru Nudi trong thity san I (nay
la Vién Khoa hoc Thuy san Viét Nam - VAFIS) va duogc kiém tra, xac nhan 4m tinh
v6i cac bénh dém trang (WSD), bénh dau vang (YHD), bénh d6 duéi (TSV), bénh
hoai tir dudi vo va co quan tao mau (IHHNV) va bénh hoai tir gan tuy cap (AHPND).

2.1.2. SCFP s dung trong nghién criru

SCFP sir dung trong cé4c thi nghiém 1a mot postbiotics c6 ngudn géc tir qué trinh
Ién men nam men S. cerevisiae (Hinh 2.1a). Theo nha san xuat, SCFP chta té bao S.
cerevisiae phat trién trén moi truong voé dau nanh, tim IGa mi, IGa mach, mat duong,
dong thoi giau cac chat chuyén hoéa nhu mannan oligosaccharides, axit hitu co,
nucleotide, beta-glucan va peptide. Thanh phan dinh dudng cia SCFP duoc thé hién

trong Bang 2.1.

Bang 2.1. Thanh phan dinh dudng caa SCFP

Thanh phan dinh dwéng gin ding: Axit amin:

Protein thd 19,20 % Arginine 0,78 %
Lipid thd 4,20 % Cysteine 0,45 %
Xo tho 17,00 % Glycine 0,92 %
Tro tong sb 9,00 % Histidine 0,42 %
Do am 11,00 % Isoleucine 0,56 %
Carbohydrates 10,00% Leucine 1,13%
Khoang chit: Lysine (total) 0,81 %
Calcium (Ca) 0,53 % Methionine 0,33%
Chloride (CI) 0,42 % Phenylalanine 0,62 %
Magnesium (Mg) 0,42 % Proline 1,06 %
Phosphorus (P) 0,54 % Threonine 0,63 %
Potassium (K) 2,43 % Tyrosine 0,60 %
Sodium (Na) 0,05 % Tryptophan 0,23 %
Sulfur (S) 0,42 % Valine 0,81 %
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2.1.3. Phytogenics si& dung trong nghién ciru

Phytogenics dugc sur dung trong thi nghiém la Biomin® P.E.P. MGE 150, mot
san pham thuong mai dugc phan phdi tir Cong ty TNHH Biomin Viét Nam. Pay la
hdn hop phytogenics tu nhién, c6 tac dung khang khuan va ting cudng hé mién dich
cho tdm. Thanh phan cua san pham bao gém tinh dau oregano, tinh dau hdi, tinh dau

cam chanh va chat nén mang (carbohydrate) (Hinh 2.1b).

Hinh 2. 1. Hinh anh dai dién cua vat liéu thir nghiém SCFP (a) va Phytogenics (b)

2.1.4. Vi khudn Vibrio parahaemolyticus

Chin chang vi khuan V. parahaemolyticus ki hiéu 1a CAB16002, CAB19003,
CAB20002, CAB21001, CAB22001, CAB25001, CAB28002, CED12020 va
CAB30002 duoc phan lap trén mau tém thé chan trang bi bénh AHPND (Hinh 2.2),
duoc luu giit tai phong thi nghiém bénh dong vat thay san mién Bac thuoc VAFIS.

Hinh 2. 2. Hinh anh dai dién caa cac chung V. parahaemolyticus trong nghién cuu
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2.2. Phuong phap nghién ctiru

X4c dinh ham lwong SCFP Ién dap wng mién dich cia tom

(Thi nghiém 3 ham luong SCFP b sung vao thirc dn nudi tom:
0,25%; 0,35% va 0,45%)

-

N

Anh huéng ciia SCFP 1én dap wng mién dich va sire dé
khang ciia tdm véi vi khuan V. parahaemolyticus
(Chon nghiém thizc SCFP phi hop nhat dén dap tng mién
dich cua tdm dé thuc hién thi nghiém)

~

/

/

/ Khao sat doc luc vi khuan \

V. parahaemolyticus gay bénh
AHPND trén tom

- Lya chon 1 chang trong 9 chung vi

N\

/Dénh gia dap ng mién dich vél\

stre dé khang ciia tom véi Vi
khuan V. parahaemolyticus

- Cho tém an b sung SCFP, sau

khuan c6 doc luc nhat.

- Chung c6 d6 luc nhat duoc gay
nhiém trén tdm c& 5-6g/con dé xac

dinh gié tri LDso. /

A 4

45 ngay tom dat c& 5-6g/con.

- Sau 45 ngay, gay nhiém tom véi
vi khuan c6 doc luc nhat & mat do

té bao twong (ng gié tri LDso. /

v

-

Anh hwéng cia SCFP 1én dap &ng mién dich va ting truéng
cua tom & quy mo pilot
(Thi nghiém 3 nghiém thuc: bo sung SCFP, bo sung phytogenics
thuong mai va doi chirng khéng b6 sung cac san pham).

~

Hinh 2.3. So d6 phuong phap nghién ctru
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2.2.1. Nghién citu xdc dinh ham Iwong SCFP 1én ddp ing mién dich cia tom thé

chan tring

2.2.1.1. B¢ tri thi nghiém

[ NGHIEM THUC ]
S0 S1 S2 S3
0% SCFP 0,25% SCFP 0.35% SCFP 0.,45% SCFP
|
Tém thé chén tring khée manh (1,69 + 0,11 g/con) ]

m

111}

- Xac dinh chi s6 té bao mau (THC, GC, HC).
- Xac dinh hoat dong cua enzyme mién dich (PO, RES, SOD).

Hinh 2.4. So @6 b tri thi nghiém xac dinh ham lwong SCFP 1én dap tng mién dich tdm

Thi nghiém duoc tién hanh véi 4 nghiém thirc, mdi nghiém thiee duoc lap lai 3
lan vé& ham luong bd sung SCFP khac nhau vao thirc dn nudi tom, bao gom: SO (0%
SCFP), S1 (0,25% SCFP), S2 (0,35% SCFP) va S3 (0,45% SCFP) (Hinh 2.4). Thc
an cho tom 12 thirc an thuong mai De heus (M4 9802, 9803). Cac ché d6 an thir nghiém
duoc chuan bi bing cach hoa tan hoan toan SCFP va chat két dinh vao nudc, sau do
tron déu vai thace an. Cac ché d6 an duoc say kho & nhiét do 50°C trong 10 gio dé dat
d6 am 11%. Thanh phan dinh dudng cua cac ché d6 cho an thir nghiém dugc thé hién

trong Bang 2.2.

Bang 2.2. Thanh phan dinh dudng gan dng cta céc ché do an thir nghiém

Théanh phéan S0 S1 S2 S3
B6 sung SCFP (%) 0 0,25 0,35 0,45
Théanh phan dinh dudng cta cac ché do an thir nghiém (%/chat kho)

Protein tho (%) 40,00 40,05 40,07 40,09
Lipid tho (%) 4,00 4,01 4,01 4,02
Xo tho (%) 4,00 4,04 4,06 4,08
Tro tong s6 (%) 15,00 15,02 15,03 15,04
Do am (%) 11,00 11,00 11,00 11,00
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Cac nghiém thirc dugc bé tri hoan toan ngau nhién trong 12 bé composite 200L
(46 day 150L nude co do man 18 %o) trong hé thong ma tai phong thi nghiém w6t cua
VAFIS. Mdi nghiém thtrc duogc thuc hién trong 3 bé, trong wng vai 3 1an 1ap lai, mdi
bé tha voi mat do 40 con tdm/bé. Tém dugce cho dn 4 1an/ngay vao cac thoi diém 06-
07 gio, 10-11 giod, 14-15 gid va 17-18 gid, véi khdi lugng thie dn trong ngay bang
6% khdi lugng tdm. Thoi gian thir nghiém cho an 13 45 ngay.

Trong qua trinh thi nghiém, céc théng sé chat luong nudc (nhiét do, DO, pH va
d6 man) dugc kiém tra 2 lan/ngay va duy tri trong khoang: nhiét do 26-30 °C, oxy
hoa tan & muc 6 mg/L, pH 7,5-8,5, 6 man 16-18 %o. Cac thong s6 do kiém, NHs
dugc do 3 ngay/lan va trung binh lan luot 1a 179 va 0,05 mg/L. Tang truong caa tém
dugc kiém tra 7 ngay/lan dé diéu chinh luong thirc n cho phu hop. Tc do ting
truong cudi cing cua tom 1a 4,90-5,18 g/con va khong khac biét dang ké gitra cac
nghiém thuc. Cac bé dugc xi phong day hang ngay dé loai bo chét thai va khoang
20% nude dugc thay mai.
2.2.1.2. Thu mdu

Vao ngay cudi clng cua thir nghiém cho an, cac mau huyét twong tom (10 mau
mdi bé) dugc thu thap ngau nhién dé danh gia chi s6 té bao mau bao gom tong so té
bao méau (THC), sé luong bach cau hat (GC), sb lwong bach cau khong hat (HC),
cling véi hoat dong ciia cac enzyme mién dich nhu phenoloxidase (PO), respiratory
burst (RES) va superoxide dismutase (SOD).

2.2.2. Nghién ciru khdo sdt déc lwc ching vi khudn V. parahaemolyticus gay bénh
AHPND trén tém
2.2.2.1. Sang loc c&c ching V. parahaemolyticus mang gene dac té pirA", pirB"?

ADN cua 9 chang vi khuan duogc tach chiét bang bo kit DNeasy® Blood &
Tissue Kit (Qiagen, Puc) theo huéng dan cua nha san xuat. Cu thé, mau vi khuan
dugc u & 56°C trong hdn hop gém 180 uL dém ATL va 20 pL proteinase K (20
mg/mL) cho dén khi té bao duoc ly giai hoan toan. Sau dé, b6 sung lan lugt 200 pL
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dém AL va 200 pL ethanol 96%, tron déu, rdi chuyén toan bo hdn hop vao cot
DNeasy Mini dit trong 6ng thu 2 mL. Mau dugc ly tam & 8.000 vong/phut trong 1
phut, loai bo dich chay qua va tién hanh rira cot tuan ty bang cac dém AW1 va AW2
theo quy trinh cua b kit. DNA duoc tach khoi mang silica bang cach bo sung 200
uL dém AE Ién mang, u trong 1 phat & nhiét do phong (15-25°C), sau do ly tam &
6.000 vong/phut trong 1 phut dé thu dich rira chira ADN. ADN sau khi tach chiét
dugc bao quan & 4°C cho dén khi st dung.

Gene doc t6 caa 9 chang vi khuan V. parahaemolyticus duoc xac dinh thong
qua su cO mat cua gene ma hoa protein doc tinh pirA duwa trén cap moi dic hiéu
VpPirA-284 va gene pirB* dwa trén cap moi VpPirB-392 [47]. Trinh tu cac cap moi
duoc trinh bay tai Bang 2.3.

Bang 2.3. Trinh ty 02 cip moi st dung

Gene Tén moi Trinh tw mai (5°-3) Kich thwoc (bp)

Ly VPPIIA2BAF 5 TGACTATTCTCACGATTGGACTG-3 .
pir .
VpPirA-284R 5’ CACGACTAGCGCCATTGTTA-3’

., VOPIBI2E 5 TGATGAAGTGATGGGTGCTC-3' .
pir .
VpPIrB-392R  5’- TGTAAGCGCCGTTTAACTCA-3’

Thanh phan phan tng multiplex PCR duoc thiét 1ap sir dung bo kit HS Master Mix
2x (Meridian Bioscience, Pwuc) véi tong thé tich 25 pL, bao gom 12,5 uL My Taq
Mix 2x, 0,6 pL mdi mdi (10 uM), 2 uL. DNA khuén (khoang 100 ng) va 8,1 pL nudéc
khtr ion. Chu trinh khuéch dai gdom giai doan bién tinh ban dau & 94°C trong 3 pht,
tiép theo 1a 35 chu ky gom bién tinh & 94°C trong 30 gidy, gan moi ¢ 60°C trong 30
gidy va kéo dai ¢ 72°C trong 30 gidy; phan tng két thic bang buéc kéo dai cudi ¢
72°C trong 7 phat. San pham PCR duoc kiém tra bang dién di trén gel agarose 1,5%
sir dung thang chuan DNA 50 bp (HyperLadder™ 50 bp - Bioline, Hoa Ky). Béi
chang am 1a hdn hop phan tng PCR khéng bd sung DNA khuén, d6i chimg duong

la chung chuan V. parahaemolyticus mang dong thoi hai gen pirAY va pirB'».
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2.2.2.2. Ddnh gid hoat tinh mét so enzyme dgc luc (hemolysin, phospholipase va

lipase) cua cac chung vi khudn V. parahaemolyticus

Cac chung vi khuan xac dinh mang gene doc té pirA"™, pirB* dugc sir dung dé
xét nghiém hoat tinh phospholipase, lipase va hemolysin. Hoat tinh ctia cadc enzyme
duogc xac dinh theo phuong phap cua Liu va cong su (1996) [93], Zhang va Austin
(2000) [190], Austin va cong su (2005) [12] v&i mét sé sira ddi. Vi khuan dugc nudi
cdy tang sinh trong 24 gid voi mat do té bao dat 108 CFU/ml dé sir dung cho cac xét
nghiém, mdi xét nghiém duoc thuc hién it nhat 3 1an. Hoat tinh cta cac enzyme dugc

danh gia dwa trén duong kinh vong tan huyét hodc vong thay phan (mm), cu thé:

Hoat tinh hemolysin duoc xac dinh bang cach nho 10 pl huyén ph vi khuan
VAo gitta dia thach chira moi trudong Tryptone casein Soy Agar -TSA, ¢c6 bo sung 5%

mau ciru. Poc két qua duong kinh vong tan huyét (mm) sau 2 ngay & 28 °C.

Hoat tinh phospholipase dugc xac dinh bang cach nho 10 pl huyén phi vi khuan
VAo gitta dia thach chira moi truong TSA b sung 1% Egg yolk emulsion (Himedia,

An D9). Poc két qua duong kinh vong thay phan (mm) sau 2-4 ngay & 28 °C.

Hoat tinh cua lipase dugc xac dinh bang cach nho 10 pl huyén pha vi khuan vao
giita dia thach chira méi truong TSA c6 bo sung 1% Tween 80. Poc két qua duong

kinh vong thuy phan (mm) sau 2-4 ngay ¢ 28 °C.

2.2.2.3. Xdc dinh gia tri LDso cua vi khudn V. parahaemolyticus gy bénh trén tom

thé chan trang

Vi khuan duoc lya chon 1a ching V. parahaemolyticus CED12020 mang gene
doc to (pirAY, pirB'®) va c6 hoat do cao cia cac enzyme doc luc. Chung nay trudc
day da dugc xac nhan la tac nhan gay bénh AHPND trén tom ¢ Viét Nam [2, 115].
Vi khuan dugc nudi cay tang sinh trong 24 gio & 28°C trong 3 L méi trudong Nutrient
broth (Merck, Bic) ¢6 bd sung 2% NaCl. Mat d6 té bao vi khuan (2,2x108 CFU/mI)
da duogc xac dinh bang may so mau ¢ budc song OD 610 nm va két hop voi dém

khuan lac trén dia thach.
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Thi nghiém diéu tra doc lrc vi khuan V. parahaemolyticus trén tém thé chan
tring (c& 5-6 g/con, trung binh 5,32 + 0,02 g/con) dugc thuc hién véi 4 nghiém thuc,
mdi nghiém thirc duoc lip lai 3 1an vé mat do té bao vi khuan (2,2x107; 2,2x10°;
2,2x10° va 2,2x10* CFU/mI) va 01 nghiém thtc ddi chiing (khong bi gay nhiém vi
khuan V. parahaemolyticus). Thi nghiém dwogc thuc hién ngau nhién hoan toan trong
15 bé c6 thé tich 200 L, mdi nghiém thirc dugc thuc hién trong 3 bé twrong ung véi 3

lan lap.

T6m bi gay nhiém vi khuan V. parahaemolyticus bang phuong phap ngam cia
Loc va cong su (2013) [94]. Cho 1 L huyén phu vi khuan (2,2x108 CFU/mI) vao x6
nhya chira 9 L nuéc (d6 man 18 %o) dé dat dugc nong do vi khuan 1a 2,2x107 CFU/ml.
Sau d6 lay 1 L nudc tir X6 ndy cho vao x6 thir 2 chira 9 L nudc dé dat ndong do vi
khuan 2,2x10% CFU/mI. Tiép tuc lam nhu vay cho x0 thir 3 va thir 4 dé dat duoc nong
d6 vi khuan 2,2x10° CFU/ml va 2,2x10* CFU/ml. Mdi nong d6 vi khuan duoc thuc
hién trong 3 x6, twong (g vai 3 1an lap. Sau d6 tom duoc tha vao tirng x6, mdi X0
tha 40 con, ngam trong 2 gio ¢6 suc khi. Tém trong cac x6 dbi ching dwoc ngam
trong 10 L nude c6 d6 min 18 %o. Sau 2 gid ngdm trong huyén phu vi khuan & céc
mat do khac nhau, tom dugc rira qua nudc sach c¢6 dd man 18 %o va duoc bé tri hoan
toan ngau nhién vao céac bé thi nghiém c6 thé tich 200 L/bé. Thi nghiém duogc theo
ddi trong 15 ngay, ghi nhan cac dau hiéu bénh Iy va ti 18 chét tich Iiy. Tém c6 biéu
hién bénh 1y duoc thu mau 3 con/bé dé phan lap va tai dinh danh vi khuan V.
parahaemolyticus bang phan &ng sinh héa kit AP 20E (bioMérieux, Phép) va PCR
dwa trén cap moi VpPirB-392 [47].

Gia tri LDso dugc tinh toan theo céng thirc cia Reed va Muench (1983) [128],

cu thé:
y = logLDso = log (ndng d6 thap nhat gay chét > 50%) - (log10 x pd).

pd = (ty & chét thdp nhat > 50% - 50) / (ty I¢ chét thap nhat > 50% - ty I¢ chét

cao nhét < 50%).

LDso = (hé s6 cua ndng do vi khuan trong huyén phu ban dau) x 10V.
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2.2.3. Nghién ciru dnh hwéng ciia SCFP Ién ddp fng mién dich va sirc dé khang

ciia tdm thé chan trdng déi véi vi khudn gay bénh V. parahaemolyticus.

2.2.3.1. B¢ tri thi nghiém

Tém thé chin tring khée manh (1,40 = 0,08g)

v

\_

Nghiém thic 1

Nghiém thirc 2

Nghiém thirc 3

Giai doan 1:
Tém dwoc cho an

N

.

(S3) PO (NO) ché d6 an co hodc
(SCFP 0,45%) Khéng c6 SCFP Khong c6 SCFP khéng c6 SCFP.
Giai doan 2:
. s3 PC NC LT
- Bo sung SCFP - Khéng c6 SCFP - Khong c6 SCFP | Géy nhiém vi khuan
- Gay nhiém vi - Gay nhiém vi - Khong giy V. parahaemolyticus
khuan. khuan. nhiém vi khuédn. (LDso) trong 15

ngay.

khuan.

- Xac dinh cac chi tiéu THC, GC, HC, PO, RES, SOD.
- Phan tich mé bénh hoc va ty 1€ song sau khi gay nhiém vi

Hinh 2.5. So d bé tri thi nghiém danh gia dap tmg mién dich va sic dé khang cua tom thé

chan trang véi vi khuan V. parahaemolyticus

Thiét ké thi nghiém dugc mé ta trong Hinh 2.5. Thi nghiém dugc thuc hién véi

03 nghiém thirc, bao gom:

+ Nghiém thirc 1 (S3): Tém duoc cho dn ché d6 n bo sung 0,45% SCFP (dua

trén két qua noi dung 1) trong 45 ngay va sau d6 gay nhiém véi vi khuan gay

bénh V. parahaemolyticus.

+ Nghiém thirc 2 (PC): Tém duoc cho dn ché do dn co ban khdng cd SCFP trong

45 ngay va sau d6 gay nhidém véi vi khuan gay bénh V. parahaemolyticus;

+ Nghiém thtrc 3 (NC): Tém duge cho an ché do an co ban khdng c6 SCFP va

khong gay nhidm véi vi khuan gay bénh V. parahaemolyticus.
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Giai doan 1 (ther nghiém cho n): Cac nghiém thac duoc bé tri ngau nhién trong
18 bé composite, mdi bé co thé tich bé 1a 200 lit (d6 150 L nude cd dd man 16-18 %o)
trong hé thong ma tai phong thi nghiém w6t caa VAFIS. Mai nghiém thire duoc thuc
hién trong 6 bé, mdi bé duoc tha véi mat d6 40 con tom. Tém dugce cho dn 4 1an mot
ngay (06-07:00, 10-11:00, 14-15:00 va 17-18:00) véi ché d6 an & tirng nghiém thic
theo ty 16 6% trong luong co thé. Thirc in cho tom 14 thirc in thwong mai Deheus (ma
9802, 9803). Thoi gian thir nghiém cho an la 45 ngay.

Giai doan 2 (gay nhiém vi khuan): Tong s6 tom trong tirng bé dugc ghi lai sau
45 ngay cho an ché do an thi nghiém, sau d6 tém & cac nghiém thirc S3 va PC bi gay
nhiém vi khuan V. parahaemolyticus CED12020 theo phuong phap ngam ciia Loc va
cong su (2013) [94] véi mat do té bao xap xi gia tri LDso 1a 3,3%10° CFU/ml. Cho 1,5
L huyén phu vi khuan ban dau (3,3x107 CFU/ml) vao x6 chira 13,5 L nudc (46 man
18 %o) dé c6 dugc 15 L huyén phi vi khuan mat d6 3,3x10% CFU/ml. Sau d6 lay 1 L
huyén phi vi khuan mat d 3,3x10% CFU/mI cho vao x6 chira 9 L nuéc (d6 man 18
%o0) dé c6 10L huyén phu vi khuan mat do 3,3x10° CFU/ml. M&i nghiém thirc dugc
thuc hién trong 6 x6. Sau d6 téom dugc tha vao tirng x6, ngam trong 2 gio ¢6 suc khi,
s6 lugng tdm tha trong mdi xo6 twong ng vai s6 luong tdm trong cac bé sau 45 ngay
thir nghiém cho an (Bang 2.4). Tém trong cac bé ¢ nghiém thirc NC duoc ngam trong
10 L nude co6 do man 18 %o. Sau 2 gid ngam trong huyén phti vi khuan, tém duoc ria
qua nudc sach va dugc chuyén tré lai cac bé chira 150 L nudc sach ¢6 man 18 %o,
trong d6 c6 9 bé duoc sir dung dé theo ddi phan tzng mién dich va 9 bé duoc sir dung
dé theo doi kha nang khang vi khuan. Tom tiép tuc dugc cho an sau 1 ngay gay nhiém
vi khuan. Céc dau hiéu bénh Iy va ty 1é tir vong tich liiy dwoc ghi nhan trong thoi gian

thir nghiém. Thoi gian gay nhiém vi khuan 1a 15 ngay.

Trong suét thai gian thi nghiém, cac thdng sb chat luong nuéc duoc theo doi
hang ngay va duy tri trong pham vi thich hop cho su sinh truong caa tdm, phu hop
véi QCVN 02-19:2014/BNNPTNT. Nhiét do, oxy hoa tan (DO), pH va d6 man duoc

do hai 1an mdi ngay va duoc giit 6n dinh, voi nhiét d6 dao dong trong khoang 26-
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30°C, DO duy tri xp xi 6 mg/L, pH trong khoang 7,5-8,0 va d6 man khoang 18%o.
Nong do NHs duoc xac dinh ba ngay mat lan, ghi nhan trong khoang 0-0,05 mg/L.
Dé dam bao duy tri diéu kién mai treong thich hop, bé nudi dwgc xi phéng day hang

ngay nham loai bo chat thai va khoang 20% luong nudc duoc thay méi.

Bing 2.4. S6 tdm trong ting bé & mdi nghiém thuc sau 45 ngay thir nghiém cho an

. Nghiém thirc
Lan lap Ghi chu
S3 PC NC
1 37 38 37
2 38 37 37 Theo dbi strc dé khang véi vi khuan
3 37 36 38
4 37 38 37
5 38 37 36 Theo ddi ddp g mién dich
6 37 37 38

2.2.3.2. Thu mdu

Cac mau huyét trong duoc thu thap vao thoi diém 0 gio, 12 gio, 24 gio, 48 gio,
96 gio, 7 ngay va 14 ngay sau khi gay nhidm vi khuan dé danh gia phan tng mién
dich cua tém. Tai mdi thoi diém, huyét twong dugc thu thap ngau nhién tir 5 ca thé
tém trén mdi bé. Céc thdng sé mién dich dwgc phan tich bao gom THC, GC, HC, PO,
RES va SOD.

Ty Ié tir vong hang ngay cua tdm sau khi gay nhidm vi khuan va tong sé ca thé
sbng sot vao cudi thi nghiém di duoc ghi lai dé xac dinh ty 1 tir vong tich liy va ty
1& sdng s6t. Tém biéu hién cac dau hiéu 1am sang cua bénh duoc ldy mau véi sb lugng
1a 3 ca thé trén mdi bé dé kiém tra md bénh hoc va xac nhan sy hién dién cua vi khuan

gay bénh V. parahaemolyticus.
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2.2.4. Nghién cieu dinh gid anh hwong ciia SCFP Ién ddp iing mién dich va ting

trwéng cua tdm thé chan trang ¢ quy mo pilot.

2.2.4.1. B¢ tri thi nghiém

[ T6m thé chin trang khée manh (1,52 + 0,2 g) ]
S3 Ps Pc
SCFP 0,45% Phytogenics 0,02% Pbi chimg

N

- Sau 45 ngay, xac dinh cac chi tiéu mién dich: THC, GC, HC, PO, RES,
S0D.
- Xéc dinh toc do ting truéng, ty 16 séng ctia tom.

Hinh 2.6. So d6 bo tri thi nghiém dénh gi anh huong ctia SCFP 1én ting truong va dép
ung mién dich cua tdm thé chén trang ¢ qui mo pilot

Thi nghiém duoc tién hanh vai 03 nghiém thic (Hinh 2.6), mdi nghiém thuc

duoc lap lai 3 1an, bao gom:

+ Nghiém thtrc S3: Tém duoc cho dn ché d6 in bo sung 0,45% SCFP (dua trén
két qua noi dung 1).

+ Nghiém thtc Ps: Tém duoc cho dn ché do in bod sung 0,02% phytogenics

(ham luong theo hudng din caa nha san xuat).

+ Nghiém thirc d6i chiing Pc: Tém duogc cho dn ché do an co ban, khdng bd

sung SCFP va phytogenics.

B6 sung SCFP va phytogenics vao thirc dn tdm theo hudng dan cua nha san
xuat. Hoa tan hoan toan SCFP va chat két dinh vao nude (15% w/w), sau d6 tron déu

Vi thire an. B6 sung phytogenics vao thirc dn tom duoc chuan bi twong tu. Cac ché
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d6 an duoc siy kho & nhiét do 50°C trong 10 gior dé dat dd am 11%. Thanh phan dinh

dudng cua cac ché do cho an thir nghiém duoc thé hién trong Bang 2.5.

Bing 2.5. Thanh phan dinh dudng gan dung cia céc nghiém thirc & qui mé pilot

Thanh phin Pc S3 Ph
Bo sung SCFP (%) 0 0,45 0
B6 sung Phytogenics (%) 0 0 0,02

Thanh phan dinh dudng ciia cac ché df dn thir nghiém (%/vit chit kho)

Protein thd (%) 40,00 40,09 40,00
Lipid thd (%) 4,00 4,02 4,01
Xo tho (%) 4,00 4,08 4,00
Tro tong s6 (%) 15,00 15,04 15,00
Do am (%) 11,00 11,00 11,00

Céc nghiém thic thi nghiém duoc phan bd ngau nhién vao 9 bé composite, mdi
bé cd thé tich 4 m3. Cac bé duoc vé sinh va kht tring bang dung dich chlorine 50
ppm, sau d6 rira sach va dé khd trong 3-5 ngay trude khi dau ndi vao nguon cung cap
nuéc. Mdi bé duoc trang bi hé thdng suc khi nham bao dam cung cap day du oxy hoa
tan trong sudt qué trinh thi nghiém. Mdi nghiém thirc dugc thuc hién trong 3 bé,

tuong tng véi 3 1an 1ap. Mai bé duoc tha tdm voi mat dé 200 con/m.

T6ém duoc cho n 4 1an/ngay vao cac thoi diém 6-7 gio, 10-11 gio, 14-15 gio va
17-18 gio, voi khdi lwgng thire dn trong ngay bang 6% khéi luong tdm. Thie an cho
tdm la thirc an thuong mai De heus (md 9802, 9803). Thir nghiém cho an kéo dai 45
ngay.

Trong subt thoi gian thi nghiém, chat lugng nude duoc theo ddi va duy tri trong
gigi han phu hop véi tom theo quy dinh cia QCVN 02-19: 2014/BNNPTNT. Céc

thong sé chat luong nuée (nhiét 46, DO, pH va d6 man) duoc do hai 1an mdi ngay.
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Cac théng sb nay dugc duy tri trong khoang sau: nhiét do 23-29 °C, DO > 6 mg/L,
pH 7,0-8,0 va d6 man 23-24 %.. Do kiém va NHz duoc do 3 ngay mat lan, véi céc
gia tri duy tri trong khoang 161-179 mg/L va 0-0,03 mg/L. C4c bé dugc xi phong day
hang ngay dé loai bo chat thai va khoang 10% thé tich nudc duoc thay thé mdi ngay

dé duy tri diéu kién méi truong nudi thich hop.
2.2.4.2. Thu mau

Sau 45 ngay thir nghiém cho an, tong sé tdm song st va trong luong co thé cua
30 ¢4 thé mdi bé dugc ghi lai dé xac dinh ty 1é séng (SR), tang trong (WQ), ting trong
trung binh hang ngay (ADG) va toc do tang truong dic trung (SGR). Pong thoi, 10
con tom dugc chon ngau nhién tir mdi bé dé thu mau mau phan tich chi tiéu mién
dich, bao gém THC, GC, HC, PO, RES va SOD.

2.2.5. Phwong phdp phan tich miu
2.2.5.1. Phan tich ch/ sé té bao mau

Méu tdm (hé sb pha loang 2) dugc thu bang dng tiém vé trang 1 mL, c6 chira
san 100 pL dung dich chéng déng (Trisodium citrate 30 mM, NaCl 338 mM, glucose
115 mM va EDTA 10 mM, pH 7). Mot luong 100 pL méu dugc lay tir xoang trung
tam, nam gitra chan bo va chan boi caa tdm (Hinh 2.7a), sau d6 duoc bao quan lanh

& 4 °C dé tién hanh phan tich cac chi tiéu mién dich.

THC, GC va HC dugc xac dinh theo phuong phéap cua Le Moullac va cong sy
(1997) [74], Hou & Chen (2005) [54], Wang & Chen (2006) [171], véi mét 6 hiéu
chinh. Cuy thé, 10 pL méu tém da duoc thu ¢ hé sé pha lodng 2 tiép tuc duoc pha
lo&ng thanh hé sé 6 bing cach b sung thém 20 pL dung dich chéng déng. MAau mau
da pha loang (30 uL) dugc nhuém vai 1 pL dung dich Rose Bengal 1,2% & nhiét do
phong trong 20 phut, sau d6 dugc nap vao budng dém hong cau (thé tich mdi 6 dém
10 mL) va quan sat dudi kinh hién vi quang hoc (40X) dé xac dinh téng s té bao
mau (THC) ciing nhu s6 lugng tirng loai bach cau (GC, HC) (Hinh 2.7b).
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THC (té bao/mL) = (s6 té bao trung binh dém dugc trong 5 6) x dfc x 10%

S6 lugng timg loai bach cau (t& bao/mL) = (s luong trung binh timg loai té

bao dém trong 5 6) x dfc x 10%.

Trong d6, dfc 1 hé sb pha loang (dfc = 6).

. ' ‘y .
, , . i WH RN Té bao khonghat —>

Té bao hat —

e

Hinh 2.7. Phan tich chi s6 t& bao méau. Thu mau mau (a); Té bao mau (b)
2.2.5.2. Phan tich hoat dong cia enzyme mién dich

Hoat dong phenoloxidase (PO) dugc xé&c dinh theo phuong phap cua
Hernandez-Lopez va cong su (1996) [52], voi mot sd hiéu chinh. Cu thé, 40 pL mau
tom (hé sé pha lodng 2) duoc pha lodng thanh hé sb 10 bang cach bd sung 160 puL
dung dich chdng d6ng. Mau méu pha lodng (200 pL) dwoc ly tim ¢ 5000 vong/phut,
4°C trong 10 phut; phan dich ndi duoc loai bo va gitr lai phan két tia. Két tia nay
duoc hoa tan trong 1000 pL dung dich cacodylate-citrate buffer (pH 7,0), sau do tiép
tuc ly tim & 5000 vong/pht, 4 °C trong 4 phut. Phan dich ndi tiép tuc bi loai bo va
phan két tia duoc hoa tan trong 200 pL dung dich cacodylate buffer (pH 7,0). Pé
hoat héa PO, 100 pL dich mau duge @ v6i 50 pL trypsin 0,1% & 26°C trong 10 phdt,
tiép d6 bd sung 50 uL L-DOPA 0,3% va u & nhiét d6 phong trong 5 phut, rdi thém
800 uL cacodylate buffer. Hoat tinh PO duoc do bang méay so mau quang phd & budc

song 490 nm.
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Hoat dong Respiratory burst (RES) dugc xac dinh theo phuong phép cua Song
va Hsieh (1994) [153], v6i mot s6 hiéu chinh. Cu thé, 20 pL mau tom (hé sd pha
lodng 2) duoc pha lodng xudng hé sé 10 bang cach bo sung 80 pL dung dich chong
dong. Sau do, 100 uL mau pha loang duoc u vai 100 uL dung dich poly-L-lysine
0,2% nham ting kha ning bam dinh cia té bao, roi ly tim & 5000 vong/phut, 4°C
trong 15 phut va loai bo huyét twong. Tiép theo, 100 uL zymosan 0,1% dugc bd sung
va i & nhiét 46 phong trong 30 phit. Sau khi loai bo phan dich ndi, phan két tua duoc
rira ba 1an bang 100 pL dung dich Hanks. Mau duoc nhuém véi 100 pL dung dich
NBT 0,3% ¢ nhiét d6 phong trong 30 phit, sau d6 loai bé dich ndi va tiép tuc rira ba
lan bang 100 pL methanol 70%. Cac mau dugc dé kho & nhiét do phong trong 30
phat, rdi hoa tan két tiia trong 120 pL KOH 2 M va 140 uL dimethyl sulfoxide
(DMSO). Hoat tinh RES duoc do bang may so mau quang phd & budc song 630 nm.

Hoat dong superoxide dismutase (SOD) duogc xac dinh theo phuong phap cua
Beauchamp va Fridovich (1971) [17] v&i mét s hiéu chinh. Cu thé, 100 L mau tdm
(hé s6 pha lodng 2) duoc cho vao dng Eppendorf chira 500 uL dung dich PBS, lic
déu va ly taim & 5000 vong/phut, 4°C trong 5 phat. Phan dich ndi (500 uL) duoc thu
va il & 65°C trong 5 phut, sau d6 tiép tuc ly tim ¢ 5000 vong/phit, 4°C trong 5 phit.
Phan dich ndi cudi cung duge thu dé 1am dich chiét tho chira SOD. Dé xac dinh hoat
tinh enzyme, 100 pL dich chiét tho duoc tron véi 500 pL hdn hop phan tng gdm:
EDTA 0,1 mM, methionine 13 uM, NBT 0,75 mM va riboflavin 20 uM trong dém
phosphate 50 mM (pH 7,8). Hoat tinh SOD dugc do bang may so mau quang phd &

budc song 560 nm.
2.2.5.3. Phuong phap phdn tich mé hoc

Toém c6 dau hiéu 1am sang caa bénh duoc ¢b dinh trong dung dich Davidson’s
AFA trong 24 gio, sau d6 chuyén mau sang ethanol 70% dé bao quan. M6 sau do
dugc khir nuée bang mot loat ethanol, nhiing trong parafin, cit 1at day 5 pm va nhuém
bang hematoxylin va eosin (H&E) theo cac quy trinh md hoc tiéu chuan [86]. Kiém

tra md bénh hoc dugc thuc hién trén md gan tuy, mang va rudt dé danh gia cac thay
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d6i cau tric va ton thuong bénh ly.
2.2.5.4. Xac dinh tang truong

Trong luong tom duoc xac dinh bang can phan tich dién tir véi sai s6 0,01 g.

Cac thdng sb ting trudng dugc tinh nhu sau:
Tang trong (Wg, g) = (Wf, g) - (Wi, g).
Tang trong trung binh hang ngay (ADG, g/ngay) = (Wf - Wi) / 45 ngay.
Téc d6 tang truong dic trung SGR (% /ngay) = 100 x (INWF - InWi) / 45 ngay.

Trong d6, trong lugng ban dau (Wi, g) dugc xéac dinh trudc thi nghiém va trong

luong cudi cung (WT, g) duoc xac dinh sau thi nghiém 45 ngay.
2.2.5.5. Xdc dinh ty 1¢ chét tich liiy va ty 1é song cua tom

Ty lé chét tich liy (%) = (Tong sb tdm chét trong khoang thoi gian / Tong sé
tdm thi nghiém) x 100.

Ty 1é séng (SR, %) = (Téng s tdBm con séng / Tong sé tdm thi nghiém) x 100
2.2.6. Xar 1y sé ligu

Minitab 16 dugc str dung dé thuc hién phan tich thong ké trén dit liéu. Phan tich
phuong sai mot chiéu (One-way ANOVA) va kiém dinh pham vi da dang cia Tukey
dugc st dung dé so sanh cac gia tri trung binh giita cac nghiém thirc. Su khac biét
giita cac nghiém thirc dugc coi la c¢6 ¥ nghia & gia tri p < 0,05. Két qua duoc thé hién

dué6i dang gia tri trung binh + do léch chuan.
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CHUONG 3. KET QUA VA THAO LUAN

3.1. Anh hwéng cia ham lwgng SCFP |én dap &ng mién dich caa tom thé chan

trang
3.1.1. Chi sé té bao mau ciia tém dwec cho in bo sung SCFP

Két qua thi nghiém cho thay, c6 su khac nhau c6 ¥ nghia vé chi s6 té bao mau
cua tbm gitra cac nghiém thac thi nghiém sau 45 ngay thir nghiém cho an (p < 0,05).
Tong sb té bao méau (THC), bach cau hat (GC) va bach cau khong hat (HC) twong
{rng trong cac nghiém thic S1 (303,84x10% 92,64x10% 211,20x10* té bao/mL), S2
(312,32x10% 95,40x10% 216,92x10* té bao/mL) va S3 (458,16x10% 140,24x10%
317,92x10* té bao/mL) déu cao hon ¢6 y nghia so v4i nghiém thirc d6i ching SO
(190,08x10% 58,16x10% 131,92x10* té bao/mL) (Hinh 3.1). Trong s cac nghiém
thirc b6 sung SCFP, THC, GC va HC & nghiém thirc S3 (0,45% SCFP) cao hon dang
ké so véi nghiém thirc S2 (0,35% SCFP) va S1 (0,25% SCFP). Khéng c6 su khac

nhau vé chi s6 té bao méu caa tdm giira nghiém thac S1 va S2 (p > 0,05).

500 - a
—
E 400 - X b .
§ 300 - i . .
5 200 | c T T a
S I z b b
100 - c
0 -
S0 S1 S2 S3
® Tong té bao mau (THC) 190 304 312 458
® Bach cau hat (GC) 58 93 95 140
Bach céau khéng hat (HC) 132 211 217 318

Hinh 3.1. M4t 6 THC, GC va HC ¢ tdm thé chan tring duogc cho in bd sung SCFP véi

cac mtrc khac nhau trong 45 ngay.

Ghi chl: Thanh sai sé biéu thj d@é léch chuan. CAc cét duoe danh dau bang c&c chir cai
khéc nhau biéu th; sw khac biét c6 y nghia thong ké gida cac nghiém thizc (p < 0,05).

O dong vat khong xuong song nhu tdm, hé mién dich chi bao gdm mién dich

bam sinh, trong d6 té bao mau déng vai trd trung tim. Té bao mau tham gia truc tiép
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vao cac co ché bao vé quan trong nhu thuce bao, bao vy, hinh thanh nét san, kich
hoat hé thdng prophenoloxidase (proPO) va tao sic té melanin dé tiéu diét mam bénh
[63, 126]. Do d0, su gia ting dang ké THC, GC va HC & cac nghiém thirc bd sung
SCEP cho thiy sy cai thién 13 rét vé dap img mién dich qua trung gian té bao ctia tom

thé chan tring.

Trong sd cac nghiém thirc bd sung SCFP, S3 (0,45% SCFP) thé hién hiéu qua
vuot trdi khi cac chi sé THC, GC va HC déu cao hon c6 ¥ nghia so véi S1 va S2 (p
< 0,05). Piéu nay ching minh tac dong kich thich mién dich ctia SCFP ¢6 xu hudng
phu thudc vao lidu lugng. Khi ndng d6 SCFP trong khau phan ting 1én dén 0,45%,
cac thanh phén hoat tinh sinh hoc trong SCFP nhiéu kha nang da dugc nhan dién
manh mé& hon béi cc thu thé nhan dién mau (PRRs) trén bé mit té bao mau cua tom.
Su nhan dién nay dong vai trdo nhu tin hiéu bao dong sinh hoc, kich hoat chudi phan
g mién dich, thuc ddy su tang sinh va biét hoa té bao mau, dong thoi lam gia ting

hoat dong chirc nang cua cac té bao nay.

Viéc gia ting manh s luong té bao bach cau hat (GC) & cac nghiém thirc bd
sung SCFP, nhit 1a 14 nghiém thirc S3 dic biét c6 ¥ nghia vé mat sinh Iy mién dich.
GC la nhom té bao dong vai tro chil dao trong co ché thuc bao va giai phong cac
enzyme thuly phan, cac hop chat khang khuan va cac gdc oxy héa nham tiéu diét tac
nhan gdy bénh. Pong thoi, chung ciing tham gia tich cuc vao hoat héa hé thong
proPO, mét trong nhitng hé thong bao vé quan trong gitip hinh thanh melanin dé c6
1ap va tiéu digt mam bénh [132]. Vi vay, su gia tang GC ¢ nghi¢m thuc S3 cho théy
tom c6 kha nang phan Gmg nhanh va hiéu qua hon khi phai ddi dién véi cac tac nhan
x4m nhap tir moi trudng, ddc biét 1a vi khuan, ndm va virus gy bénh thuong gip
trong diéu kién nudi tham canh. Bén canh d6, bach cau khong hat (HC) cling tang
dang ké & cac nghiém thirc bo sung SCFP, dic biét 13 nghiém thirc S3. Pay 1a nhém
té bao c6 vai tro hd trg trong qua trinh dong méu, sira chita mo va diéu hoa cac phan
mg mién dich [132]. Su gia ting dong thdi ca GC va HC cho thiy SCFP khong chi
tac dong riéng 1¢ 1én mat loai té bao ma con kich thich toan dién hé thé)ng té bao mau,

g6p phan cung c6 hang rao mién dich ndi tai cua co thé tom.
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Nhitng két qua ndy hoan toan phu hop véi cic cong bd trude ddy vé tac dong
kich thich mién dich ctia cic san pham c6 ngudn gdc tir S. cerevisiae. Viéc bd sung
beta-glucan, MOS va nucleotides c6 ngudn gdc tir S. cerevisiae trong khau phan an
gitp lam tdng mat do té bao mau, nang cao hoat tinh thyc bao, qua trinh bao boc, hoat
hoa hé proPO va tao sic td & nhiéu loai giap xac nhu tom si, tom thé chan tring va
tém cang xanh [13, 23, 146]. Ngoai ra, mdt s6 nghién ciru khac ciing chi ra rang cac
thanh phan cia thanh té bao ndm men c6 kha niang gin két véi cac phan tir gdy bénh
nhu lipopolysaccharide (LPS), tir 6 1am giam ap luc mam bénh va gian tiép thiic day

hé mién dich hoat dong hiéu qua hon [23, 62].

3.1.2. Hoat déng ciia mét sé emzyme mién dich ¢ tém dwoc cho én bé sung SCFP

Hoat dong PO cua tdm trong cac nghiém thirc S1 (0,52 + 0,03), S2 (0,55 + 0,04)
va S3 (0,68 + 0,08) déu cao hon dang ké so vai nghiém thic SO (0,33 + 0,04) (p <
0,05). Trong d6, hoat dong PO cao hon duoc tim thay & nghiém thuac S3 (0,45%
SCFP) so vai nghiém thie S2 (0,35% SCFP) va S1 (0,25% SCFP) (p < 0,05). Khong
c6 su khac biét vé hoat dong PO giita cac nghiém thic S1 va S2 (p > 0,05) (Hinh 3.2).

Phenoloxidase (PO)

0.8 c
b

= 0.6 - b
= T
[
S 04 - a
8 5
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SO S1 S2 S3

Hinh 3.2. Hoat dong PO ¢ tdm thé chan tring dugc cho dn ché d6 an bd sung SCFP véi
cac murc khac nhau trong 45 ngay.

Ghi chl: Thanh sai sé biéu thj d@é léch chuan. Cac cét dwroc danh ddu bang cac chi cai
khac nhau biéu th; si khac biéz c6 y nghia thong ké giira cac nghiém thic (p < 0,05).

C6 sy sai khac co ¥ nghia giita cac nghiém thirc vé hoat dong RES cua tom thé
chan trang (p < 0,05). Hoat dong RES cao nhit dugc quan sat thiy ¢ nghiém thic S3
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(0,67 + 0,08) va S2 (0,56 + 0,09), tiép theo 1a S1 (0,41 + 0,05), gié tri RES thap nhit
la & nghiém thac SO (0,21 + 0,04). Khong c6 su khac biét co y nghia thong ké vé hoat
dong RES cua tém gitra nghiém thac S2 va S3 (p > 0,05) (Hinh 3.3).

Respiratory burst (RES)
0.8 -

c C
0.6 -
b
0.4 - L
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0.2 - T
0.0
S1 S2 S3
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OD 630 nm

Hinh 3.3. Hoat dong RES & tdm thé chan tring duoc cho in ché d6 in bo sung SCFP véi
cac muc khéc nhau trong 45 ngay.

Ghi cht: Thanh sai sé biéu thi dé léch chuan. Cac cét duoc danh dau bang céc chir cai khac
nhau biéu th; sw khac biét cé y nghia thong ké giiza cac nghiém thizc (p < 0,05).

Déi véi hoat dong SOD, ché d6 an cua tém bo sung SCFP (0,25%, 0,35% va
0,45%) trong 45 ngay c6 hoat dong SOD cao hon dang ké vé mit thong ké so véi ddi
chirng. Hoat dong SOD cao hon & nghiém thic S3 (3,69 + 0,10) va nghiém thic S2
(3,65 £ 0,11) so véi nghiém thac S1 (2,48 +0,19) (p < 0,05). Khdng ¢6 su khac biét
dang ké nao dwoc quan sét thay giira nghiém thac S2 va S3 (p > 0,05) (Hinh 3.4).
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Hinh 3.4. Hoat dong SOD & tdm thé chan tring dugc cho dn ché d6 an bd sung SCFP voi
cac mtrc khac nhau trong 45 ngay.

Ghi cha: Thanh sai sé biéu thi dé léch chuan. Cac cét duoc danh ddu bang céc chir cai khac
nhau biéu th; s khéc biét c6 y nghia thong ké giia cac nghiém thirc (p < 0,05).
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Hé mién dich caa tdm thé chan tring l1a hé mién dich bam sinh, khdng c6 mién
dich dac hiéu hoac rat yéu va khdng tao khang thé nhu & dong vat co xuong song. Vi
vay, kha ning chdng chiu véi mam bénh cua tdm phu thudc chit ché vao cac co ché
mién dich ty nhién, bao gém céac dap ung té bao va dap ang dich thé, trong d6 hoat
dong cua cac enzyme mién dich dong vai tro then chét. Cac chi tiéu nhu
phenoloxidase (PO), bung nd hd hap (RES) va enzyme chéng oxy hoa superoxide
dismutase (SOD) thuong dugc su dung lam chi thi sinh hoc phan &nh muc @6 hoat
h6a va hiéu qua cua hé mién dich & tdm [109]. Két qua nghién ciu cho thay viéc bo
sung SCFP ¢ cac mirc 0,25% (S1), 0,35% (S2) va 0,45% (S3) trong 45 ngay da lam
gia ting ro rét hoat dong cua cac enzyme mién dich so véi nghiém thie dbi chimng
(S0). Biéu nay khang dinh vai tro caa SCFP nhu mét chat kich thich mién dich sinh
hoc tiém ning, gitp ting cudng sic dé khang cua tom trudc cac tac nhan gay bénh

trong diéu kién nudi tham canh.

Hé théng prophenoloxidase (proPO) 1a tuyén phong thi quan trong bac nhét
trong mién dich khong dic hiéu cta tom [156]. Khi co thé tdm nhan dién vat thé la
(vi khuan, nam, virus, ki sinh tring hodc cc phan tir gdy hai), caic PRRs s& gin voi
cac cau trac dic trung trén bé mit mam bénh nhu lipopolysaccharide (LPS) cia vi
khudn hodc beta-glucan ctia nam, tir d6 kich hoat chudi phan tmg enzyme din dén
chuyén proPO thanh phenoloxidase (PO) hoat dong. PO xtc tac qué trinh oxy hoa
céc hop chét phenolic, tao thanh melanin gitp bao vdy, ¢ lap va tiéu diét tic nhan
xam nhép [156]. Trong nghién ctru nay, hoat d6 PO cua tom & cac nghiém thirc bd
sung SCFP (S1, S2, S3) déu cao hon cé ¥ nghia so v6i nghiém thire dbi chimg. O
nghiém thirc S3 (0,45% SCFP) cho gia trj PO cao nhat va khac biét c6 ¥ nghia thong
ké so v6i S1 va S2 (p < 0,05). Piéu nay cho thdy SCFP c6 tac dong kich hoat hé thong
proPO va hiéu qua kich thich ndy ting theo liéu lugng, thé hién rd nhat & mic 0,45%.
Diéu nay c6 thé duoc giai thich béi cac thanh phan dic trung cia SCFP, rat giau beta-
glucan, mannan-oligosaccharide (MOS), nucleotide va cidc manh thanh t& bao nim
men. Cac thanh phan ndy déng vai trd nhu cic tin hiéu gia mam bénh, dugc PRRs

cia tdom nhan dién va kich hoat phan g mién dich ma khong gy bénh. Do d6, du
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khong c¢6 sy xam nhép thuc su cua mam bénh, hé mién djch cua tdom van & trang thai
san sang phan rng nhanh va manh hon khi tdc nhan gay bénh thuc sy xuat hién. Két
qua nay phu hop véi nhiéu nghién ctru trude d6 vé tac dong cla cac san pham tir nAm
men S. cerevisia 1én mién dich cua tdm. Jin va cong su (2018) [62], Sang va Foteda
(2010a) [139], Sang va cong su (2011a, b) [142, 143] déu ghi nhan hoat d6 PO ting
dang ké khi khau phén an cta tdm dugc bd sung cac thanh phan hoic ché phim tir S.

cerevisia.

Su gia ting cua hoat dong RES 1a két qua cua sy gia ting tong té bao méu, bao
gdm té bao khong hat va té bao hat [173]. Két qua nay phu hop khi tong s té bao
méu (THC), té bao hat (GC), té bao khong hat (HC) & cac nghiém thirc bo sung SCFP
déu cao hon so véi dbi chimg. Khi sé lwong THC tang 18n, dic biét té bao GC, nhom
té bao chi luc tao ra ROIs, thi cuong do bung phat ho hap cia tém ciing ting theo.
Piéu nay 1y giai tai sao cac nghiém thirc S2 va S3, véi mat do té bao mau cao hon,
lai c6 hoat 46 RES vuot trdi so véi ddi chirng. Tuy nhién, mac du nghiém thirc S3 ¢c6
THC, GC va HC cao hon c6 y nghia so véi S2, nhung hoat d6 RES gitra hai nghi¢m
thirc nay lai khong khac biét c6 ¥ nghia thong ké. Diéu nay goi y rang tir ngudng
0,35% SCFP, hé théng mién dich cua tom c6 thé da dat trang thai “bao hoa chuc
nang” dbi voi phan tng RES. Viéc tang thém ham luong SCEP 1én 0,45% khong 1am
taing RES twong tmg, ma chi duy tri & mirc cao 6n dinh. Mot gia thuyét khac cling c6
thé duogc dat ra 1a néu bod sung SCFP vuot qué ngudng tdi wu, co thé tom s& d6i mat
v6i hién twong stress sinh Iy hodc mit can bang oxy héa-khtr, din dén co ché diéu
hoa nguoc lam giam san xuét ROIS, tir d6 khong lam tang thém hoat d§ RES. Vi vay,
két qua nay cho thdy murc 0,35-0,45% SCFP la khoang phu hop cho viéc ting cudng

phan tng bung n6 ho hap & tom thé chan trang.

Trong qué trinh thuc bao va bung phat ho hip, lugng 16n cac gde oxy hoa dugce
tao ra nham tiéu diét mam bénh. Tuy nhién, néu cac gdc oxy hoa nay khong dugc
kiém soat, ching s& gy t6n thuong cho chinh té bao vat chu, dan dén stress oxy hoa,

pha huy mang té bao, protein va DNA. Do d6, cic enzyme chdng oxy héa nhu
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superoxide dismutase (SOD), catalase (CAT) va glutathione peroxidase (GPx) c6 vai
tro vO cung quan trong trong vi¢c bao vé té bao khai tac hai cua cac géc tu do. SOD
la enzyme dau tién trong chudi phong vé chéng oxy hoa, c6 nhiém vu chuyén héa
anion superoxide (O2") thanh hydrogen peroxide (H20:), m0t dang it doc hon va s€
tiép tuc duoc phan huy boi cac enzyme khac [20]. Su gia ting hoat d6 SOD thudng
dugc xem 1a mot chi thi cho thiy hé thong chdng oxy héa cua co thé dang duogc ting
cudng [36]. Két qua thi nghiém cho thiy, tom ¢ cac nghiém thirc bo sung SCEP ¢6
hoat d0 SOD cao hon dang ké so voi ddi ching, dac biét 1a ¢ cac nghiém thurc S2
(0,35%) va S3 (0,45%). Khong c6 su khac biét ¢ y nghia gitra S2 va S3, cho thiy
tac dung t6i wu ctia SCFP 1én hé théng chéng oxy hoa dat dugc tir mire 0,35-0,45%,
diéu nay co y nghia sinh 1y rat quan trong. Khi PO va RES dugc kich hoat manh mé
dé chong lai tac nhan gay bénh, lugng gbc oxy hoa tao ra ciing ting lén. Su gia ting
dong thoi ciia SOD déng vai tro cin bang qua trinh ndy, gitp kiém soat stress oxy
hoa va bao vé t& bao mau khoi ton thuong. C6 thé thay, SCFP khong chi kich thich
mién dich ma con giup diéu hoa phan tng mién dich, tranh hién tuong tu pha hay do
qua trinh oxy hoa qua mirc. Theo Campa va cong su (2002) [20], Downs va cdng su
(2001) [36], su gia tang hoat d0 SOD thuong di kém véi sy taing cudong cua cac chiic
nang mién dich khac nhu thuc bao, bao boc va san xuit cac chat khang khuan. Piéu
nay hoan toan phul hop voi két qua nghién ctru hién tai, khi nghiém thirc c6 SOD cao

cling 12 nghiém thirc ¢6 PO va RES cao hon so v6i dbi ching.

Nhin chung, két qua nghién ctru cho thiy viéc bd sung SCFP vao khau phan in
da dong thoi kich hoat nhiéu co ché mién dich quan trong & tom thé chan trang. Cu
thé, SCFP lam tang mat do té bao mau va hoat do enzyme phenoloxidase, tir d6 thuc
day qué trinh tao melanin va nang cao kha ning tiéu diét mam bénh. Bén canh do, sy
gia ting hoat dong RES gdp phan tang cuong kha nang tiéu diét vi sinh vat thong qua
cac chat oxy hoa phan tmg (ROISs), trong khi hoat d6 enzyme SOD ting cao gilip ning
cao kha ning chdng stress oxy hoa va bao vé té bao khoi ton thuong. Su phédi hop cia
cac co ché nay tao ra mot trang thai mién dich ting cudng nhung cin bang, nghia 1a

t6m khong chi c6 kha ning khang bénh t6t hon ma con han ché dugc cac tic dong
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bét loi do tinh trang kich hoat mién dich qua mirc hoic kéo dai. Pay la mot uu diém
ndi bat cta cac chat kich thich mién dich ¢6 nguén géc tu nhién nhu SCFP so vdi
khang sinh hoic cac hoa chit tong hop. Két qua nghién ctru ciing cho thdy ham luong
SCFP trong khoang 0,35-0,45% la phu hop dé thuc day su gia ting hoat dong cua
cac enzyme mién dich RES va SOD, cho thy hé théng mién dich cua tom dat trang
thai bdo hoa chirc nang. Viéc bd sung SCFP ¢ ham luong cao hon c6 thé giy ra cing
thang sinh hoc, din dén giam san sinh ROI va suy giam hoat dong thuc bao, qua d6

lam suy yéu dap tng mién dich cua tom.

Tom lai, két qua nghién cau da cho thay viéc bo sung SCFP vao khau phan an
ctia tdm thé chan trang ¢ cac muc tir 0,25 - 0,45% déu gop phan ting cuong dap Gng
mién dich so véi d6i chimg. Trong d6, nghiém thirc S3 (0,45% SCFP) thé hién két
qua ndi troi hon khi cho gia tri cao nhat ddi vai tong sé té bao mau (THC), bach cau
hat (GC), bach cau khong hat (HC) va hoat dong PO, dong thoi duy tri hoat dong
RES va SOD ¢ muc cao, twrong duong nghiém thuc S2 (0,35% SCFP). Mac du RES
va SOD khong ting thém c6 y nghia théng ké khi nang ham luong SCFP tir 0,35%
1én 0,45%, nhung muc bd sung 0,45% van tao ra dap wng mién dich toan dién hon
nho sy gia ting rd rét cua cé4c chi tiéu té bao mau va hoat dong PO. Do d6, nghiém
thize S3 (0,45% SCFP) duoc lya chon cho cac thi nghiém tiép theo nham bao dam

phét huy t6i da hiéu qua tang cudng dap ang mién dich ciia tdm thé chan trang.
3.2. Poc luc chiing vi khuan V. parahaemolyticus gay bénh AHPND trén tom
3.2.1. Sang loc cac chiing V. parahaemolyticus mang gene dgc té pirA", pirB'?

Su ¢O6 mat cua cic gene ma hoa protein doc tinh pirA'P, pirB'P dyua trén cac cap
mdi dic hiéu cho doan chi thi cua cac gene pirA'? (284 bp) va pirB*? (392 bp) [19] da
xac dinh duoc 4/9 chung V. parahaemolyticus chira gene doc té pirA, pirBY trén
plasmid, bao gébm cac chung CAB16002, CAB19003, CAB25001 va CED12020
(Hinh 3.5, Bang 3.1).
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Hinh 3.5. Két qua dién di san pham PCR mau vi khuan
Ghi chl: Giéng M: Ladder 50bp (Hyper Ladder™ 50 bp-Bioline, My); Giéng 1-9: Mdu
DNA vi khudn V. parahaemolyticus phan tich theo thiz ti: CAB20002, CAB16002,
CAB19003, CAB21001, CAB25001, CAB22001, CED12020, CAB28002, CAB30002;
Giéng (-): Poi ching am; Giéng (+): Poi chitng duwong.

Bang 3.1. Két qua phan tich gene doc luc cac chung vi khuan V. parahaemolyticus

Két qua tach chiét DNA Gene ddc luc
Chiing vi khuan ong do oD oD . .

: l\izg%p%() 260/280 26030 A PIrB
CAB20002 545,2 1,85 2,14 ) ¢)
CAB16002 47,8 1,92 2,10 (+) +)
CAB19003 463,5 2,03 2,05 (+) +)
CAB21001 323,1 1,94 2,02 ) ¢)
CAB25001 621,4 1,99 2,04 (+) (+)
CAB22001 333,6 1,98 2,08 ) )
CED12020 182,1 1,92 2,02 (+) +)
CAB28002 505,2 1,84 1,99 ) ¢)
CAB30002 636,5 1,92 1,98 ) ¢)

Dac t6 PirA, PirB Ia hai protein tir vi khuan V. parahaemolyticus da duoc xac dinh
1a twong tu Véi cac doc to diét con tring nhi phan da biét 1a protein lién quan dén con
tring A va B cua Photorhabdus [12]. Poc t6 PirA, PirB tiét ra boi vi khuan V.
parahaemolyticus chinh 1a thi pham gay ra bénh hoai tir gan tuy cap tinh trén tom [12,
89, 151, 188]. C4c gene twong tng caa ching 1a pirA' va pirB'® nam trén mot plasmid

c¢6 kich thuéc 16n (69-73 kb). Trén plasmid, gene pirA" va pirB" nam trén ving
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nucleotide véi kich thudc khoang 3,5kb véi hai lan lap dao nguoc cua chudi ma hoa
transposase 1kb [19]. Gene pirA* va pirB*? ma hoa cho protein c6 kich thudc khoang 13
va 50 kDa [19]. 04 chung vi khuan V. parahaemolyticus (CAB16002, CAB19003,
CAB25001, CED12020) dugc xac dinh mang ca 2 gene ma héa protein PirA va PirB,
ching t6 4 chung vi khuan nay c6 doc t6, co kha ning gy bénh trén tdm. Do vay, 04
chiing vi khuan V. parahaemolyticus (CAB16002, CAB19003, CAB25001, CED12020)

duoc lua chon dé khao sat hoat tinh ciia mét s6 enzyme doc lyc.

3.2.2. Hogt tinh hemolysin, phospholipase va lipase ciia cac ching vi khudn V.
parahaemolyticus mang gene dgc té pirA” va pirB'?

Hoat tinh hemolysin: Két qua xac dinh viing hoat dong cua hemolysin cho thay,
c6 sy khac nhau c6 y nghia vé hoat d6 hemolysin caa cac chang vi khuan V.
parahaemolyticus mang gene doc to pirAY va pirB* (p < 0,05). Chang CED12020 c6
hoat dong hemolysin cao nhat, dudng kinh vong tan huyét dat 22,33 + 0,58 mm. Khang
c6 sy sai khac vé hoat dong hemolysin d6i véi cac chung CAB16002 (15,33 + 1,15
mm), CAB19003 (12,33 + 1,53 mm) va CAB25001 (14,67 + 1,15 mm) (Hinh 3.6).
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Hinh 3.6. Hoat tinh hemolysin cta cac chung V. parahaemolyticus
Ghi chi: Thanh sai sé biéu thj d@é léch chudn. Céc cét dieoe danh dau bang céc chir céi
khéc nhau biéu th; sw khéc biét c6 y nghia thong ké gida cac nghiém thizc (p < 0,05).
Két qua nay twong dong vai cac két qua cua Broberg va cong su (2011) [19], Lia
va cong su (2019) [85], Vandeputte va cong sy (2023) [169], hemolysin 14 loai doc t6

phd bién nhat ¢ cac loai Vibrio gay bénh. Vi khuan V. parahaemolyticus c6 thé san
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xuit 3 loai hemolysin tan mau tryc tiép chiu nhiét (TDH), tan mau lién quan d¢én TDH
(TRH) va tan méu khéng bén nhiét (TLH) duoc ma hda lan luot boi céc gene tdh, trh
va tlh. Hemolysin tan mau chiu nhiét dwoc coi 1a cac yéu té gay bénh chinh. Hemolysin
tac dong truc tiép 18n céc té bao hdng cau va cd hoat tinh tan mau, hoat tinh doc té rudt,
doc tinh tim va doc tinh té bao [85]. Qua trinh tan mau cta hemolysin duoc trung gian
bai cac thu thé. Hemolysin lién két chit ché véi mang té bao hdng cau, pha huy mang

té bao va mang lysosome theo cach phu thudc vao nhiét do [85].

Hoat tinh phospholipase: Hoat do phospholipase khac nhau c6 y nghia gitra C&c
chang vi khuan V. parahaemolyticus thir nghiém (p < 0,05). Phospholipase duoc quan
sat thay cao nhat ¢ chung CED12020 (19,67 + 0,58 mm) va CAB19003 (18,67 + 0,58
mm), thap nhat ¢ chung CAB16002 (10,67 + 0,58 mm) (Hinh 3.7).
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Hinh 3.7. Hoat tinh phospholipase cta cac chung V. parahaemolyticus
Ghi chi: Thanh sai sé biéu thi d@g léch chudn. Céc cét duoe danh dau bang céc chir cai
khac nhau biéu th si khac biéz ¢6 y nghia thong ké giira cac nghiém thitc (p < 0,05).

Phospholipase 1a mét trong s6 enzyme c6 trong mang ngoai caa vi khuan Gram
am trong d6 c6 vi khuan V. parahaemolyticus, c6 kha niang tham gia vao cac qua trinh
pha v& mang, xay ra trong qua trinh xam nhap té bao vat cha va sinh bénh cua vi
khuan [60]. Phospholipase tao thanh mot phan nhém da dang cia cac enzyme
lipolytic c6 kha niang thuy phan mét hodc nhiéu lién két ester caa phospholipid véi
phosphodiesterese. Phospholipid 14 dai dién cho céc thanh phan hda hoc chinh cua
16p vo té bao vat chu [60]. Do d6, hoat d6 phospholipase cao hon ¢ ching CED12020
va CAB190003 cho thay kha niang c6 thé pha hay phospholipid cua Iép vo té bao va
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xam nhap vao té bao vat chi manh hon so véi 02 ching V. paraheamolyticus con lai.

Hoaqt tinh lipase: Ca 4 chung vi khuan V. parahaemolyticus thir nghiém déu c6
hoat tinh lipase, két qua nay twong dong véi nghién ctru cua Costa va cong su (2013)
cho rang lipase 1a mét yéu té doc luc phd bién cua V. parahaemolyticus [25]. Trong
4 chung vi khuan V. parahaemolyticus thir nghiém, hoat dong lipase cao nhit dugc
tim thdy ¢ chung CED12020 (21,67 + 1,15 mm) (p < 0,05). Khéng c6 su khac biét
dang ké nao (p > 0,05) vé hoat dong lipase gitra cac chung CAB16002 (13,33 + 1,53
mm), CAB19003 (14,00 + 1,00 mm) va CAB25001 (15,00 + 1,00 mm) (Hinh 3.8).
Enzyme ngoai bao nay dong vai trd quan trong trong viéc gy ton thuong mé vat chi,
tao diéu kién cho mam bénh tiép nhan chat dinh dudng va xdm nhap mé. Viéc giam
hoat dong cua lipase c6 kha nang lam giam doc luc cua vi khuan V. parahaemolyticus
[169].
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Hinh 3.8. Hoat tinh lipase cua cac chung V. parahaemolyticus
Ghi chi: Thanh sai s¢ biéu thi d@é léch chudn. Céc cét dieoe danh dau bang céc chir céi
khac nhau biéu thi su khac biéz c6 y nghia thong ké giira cac nghiém thitc (p < 0,05).
3.2.3. Gia tri LDso ciia vi khudn V. parahaemolyticus gay bénh AHPND trén tém

thé chan trang

Trong s6 9 ching V. parahaemolyticus duoc khao sat, ching CED12020 duoc
xéac dinh c6 doc lrc nhat thdng qua cac thi nghiém in vitro, do d6 duoc lya chon dé
thuc hién thi nghiém gay nhiém thuc nghiém trén tdm thé chan tring trong diéu kién

in vivo. Két qua sau 15 ngay thi nghiém cho thay, mat d6 té bao vi khuan gay nhiém
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anh huong dén ty 18 chét cua tdm (p < 0,05). Mat d6 té bao vi khuan & 107 CFU/m
gay chét tdm 16n nhat vai ty 18 100%, ty 1 tdm chét thap nhat & mat do té bao 10*
CFU/ml véi ty 16 14,17% (Hinh 3.9). Két qua nay phi hop véi nhiéu nghién ctu da
chang minh rang ty 1& chét cua tém phu thuoc vao mat do té bao vi khuan gay nhiém
3, 4, 69].
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Hinh 3.9. Ty 18 chét tich liy ctia tdm thé chan trang bi gay nhiém bai V. parahaeolyticus

Sau 1 ngay gay nhiém vi khuan, tdm xuat hién céc triéu ching boi 1o do, phan
xa cham, bo dn va bat dau co hién tuong chét & mat ¢6 10’ CFU/mI. Tém chét nhiéu
nhat vao ngay thir 2 & tat ca cac mat do vi khuan gay nhiém, cac ngay tiép theo tom
chét rai rac va dirng chét & ngay thir 7. Trong khi d6, & nghiém thtre d6i ching, khong
c6 hién tuong tdm bi chét, tom khoe manh va hoat dong binh thuong cho dén khi két
thic thi nghiém. Déi voi tdm ¢ biéu hién bénh & cac nghiém thac gay nhidém vi
khuan, phan gan tuy tom sung va dé ton thuong khi 4n nhe.

Két qua phan lap vi khuan tir cac mau tdm bi bénh cho thay cac chiing phan lap
hinh thanh khuan lac mau xanh trén méi trudng TCBS. Két qua dinh danh bang b
kit API 20E, dugc phan tich trén phan mém Apiweb™ - API 20E, két hop véi kiém
chang biang k§ thuat PCR da xac dinh cac chung vi khuan phan lap c6 dic diém phu
hop vai loai V. parahaemolyticus (Hinh 3.10; Phu luc 2.3). Piéu nay cho thay, trong
qua trinh thi nghiém, tdm khdng bi anh huéng bai cac yéu té khéac, tdm chét 1a do bi
gay nhidm bang vi khuan V. parahaemolyticus. Vi khuan V. parahaemolyticus khi

tiép xuc voi tdm thé chan trang da 1ay lan rat nhanh dén gan tuy va rudt tom, ching
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lay lan nhanh chéng bang cach sir dung gan tuy tém lam mé dich, su lan rong manh
nhét cua vi khuan V. parahaemolyticus duoc tim thiy sau 6-12 gio tiép xac, sau d6

doc t6 cua ching gay ton thuong va lam chét tdm & cac thoi diém tiép theo [69].

(~ 390 bp)

100

Hinh 3.10. Pai dién phan mg sinh hoa kit API 20E va dién di san pham PCR vi khuan
phan 1ap tir tdm biéu hién bénh sau khi gay nhiém V. parahaemolyticus CED12020.

Ghi cha: Giéng M: Ladder 100bp, Giéng (+): Poi chitng diong, Giéng (-): Poi chieng am,
Giéng 1, 2, 3, 4: mau DNA cua vi khuan phan ldp trén tdm biéu hién bénh ¢ cac nghiém
thizc theo ther twr 10%, 10°, 108, 10’ CFU/m.

Tir két qua thu duoc vé ty 1é tdm chét & cac mat do vi khuan gay nhiém, tinh
toan theo cong thuc cua Reed va Muench (1983) [130], xac dinh gia tri LDso cta vi
khuan V. parahaemolyticus CED12020 trén tdm thé chan tring ¢& 5,32 + 0,02 g/con
la 3,0x10° CFU/ml (Bang 3.2).

Bang 3.2. Xac dinh gié tri LDso ciia V. parahaemolyticus trén tém thé chan trang

Mat d¢ té bao V. parahaemolyticus gay nhiém (CFU/ml)

Théng sb
2,2x10 2,2x10° 2,2x106 2,2x107
Ty 1é chét (%)  14,17+1,44¢ 46,67+1,44° 71,67+3,82°  100+0.00°
pd (71,67 - 50) / (71,67 - 46,67) = 0,87
y log 10° - (log10 x pd) = 5,13
LDso 2,2 x 10513 = 3,0x10°
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Theo nhiéu nghién ctu, mat d6 vi khuan V. parahaemolyticus can thiét dé gay
nhiém tring ¢ tém thé chan trang tir 102 ¢én 108 CFU/mI. Gié tri LDso ctia chiing trén
tdm thé chan tring ciing thay doi tly theo doc lrc cua chung vi khuan, duong lay
nhiém, thoi gian 1y nhiém, kich ¢ tdm, mic d6 cang thang va dap ang mién dich
cua tdm [71, 76, 112]. Gié tri LDso cang thap thé hién doc lrc cua chang vi khuan
cang cao. Nghién ctru ciia Lopez va cong su (2016) xéac dinh gié tri LDso cta vi khuan
V. parahaemolyticus gay bénh gan tuy cip trén tém thé chan trang c¢& 0,1-0,5 g/con
bang phuong phap ngam trong 72 gid 1a 6,0x10* - 3,0x10° CFU/mI. Mt nghién cuu
khac cua V& Vian Tuin va cong su (2018), xac dinh gia tri LDso cua vi khuan V.
parahaemolyticus trén tdm thé chan trang c¢& 2-3 g/con, bang phuong phap ngam
trong 2 gio 1 4,7x10% CFU/mI [4]. Nghién ctu ctia Nguyén Ngoc Phuéc va cong su
(2020) cho thay, gié tri LDso cua vi khuan V. parahaemolyticus gay nhiém bang ngam
tém thé chan tring c& 2-2,5 g/con trong 60 phat 1a 10° CFU/mI. Tac gia cho rang kha
nang d& khang cia tdm c¢& nho d6i véi vi khuan V. parahaemolyticus kém hon so véi
tdm c¢& lon [3]. Tuy nhién, trong nghién ctru nay, kich thudc tom thi nghiém co c&
I6n hon (5-6 g/con) nhung gia tri LDso ciia chung vi khuan V. parahaemolyticus
CED12020 van dat 3,0x10° CFU/mI. Sy khac biét nay c6 thé do thoi gian gay nhiém

va doc tinh cta chung vi khuan V. parahaemolyticus thir nghiém.

3.3. Anh hwéng cia SCFP 1én dap wng mién dich va sirc dé khang caa tom thé

chan tring d6i véi vi khuan V. parahaemolyticus CED12020

3.3.1. Ty 1¢ séng va chét tich liy ciia tdm sau khi gay nhiém bang vi khudn V.

parahaemolyticus

Két qua gay nhiém vi khuan V. parahaemolyticus CED12020 trén tdm sau 45
ngay cho an ché do c6 bo sung SCFP da cho thay su khac biét rd rét vé dién bién tir
vong va ty 1& sdng s6t caa tdm gitta cac nghiém thirc. Ngay trong 24 gio dau sau khi
gay nhiém & nong do xap xi LDso (3,3%105 CFU/mI), tdm & nghiém thic PC da bat
dau xuat hién nhitng biéu hién 1am sang dién hinh caa nhiém khuan Vibrio nhu sy

suy giam hoat dong, boi 16i yéu, giam phan xa véi cac tic dong bén ngoai va chét rai
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rac. Diéu nay phan anh mic d6 x&m nhap va phat trién nhanh chéng cua vi khuan

trong co thé tdm khi khéng c6 bién phap ting cuong mién dich tir khau phan an.

Dén ngay thtr 15 sau khi gay nhiém vi khuan, su khéc biét c6 ¥ nghia thong ké
(p < 0,05) Vé ty 1& chét tich lity giita cAc nghiém thirc da dwoc xac nhan rd rang, véi
nghiém thirc PC dat 54,06% trong khi nghiém thuc S3 chi 1a 17,85%. Tuong ng, ty
18 song sot cua tdm & nghiém thirc S3 dat 82,15%, cao hon gan gap doi so véi nghiém
thizc PC (45,94%) (Hinh 3.11). Trong khi d6, nghiém thirc NC khdng tiép xuc véi Vi
khuan, duy tri ty 18 sdng 100% va khéng ghi nhan bat ky biéu hién 1am sang bat
thudng nao, qua d6 xac nhan rang sy giam ty Ié séng caa tdm & cac nghiém thic S3

va PC 14 do tac dong truc tiép cua vi khuan V. parahaemolyticus.

100.0
S
~ 800
E
% 40.0 *—PC
@ —o—NC
= 200
>
0.0
1 2 3 4 5 6 7 8 9 1011 12 13 14 15
Ngay sau gay nhiém vi khuan
100 ~—— o A
;\B: b
.(u
S 60 o
= -
0 -
S3 PC NC

Hinh 3.11. Ty 1& chét tich liy va ty & séng cua tdm thé chan tring sau khi gay nhiém
vi khuan V. parahaemolyticus ¢ cac nghiém thtrc khéc nhau.

Ghi chl: Thanh sai sé biéu thj d@é léch chudn. CAc cét duwoe danh dau bang cac chir cai
khéac nhau biéu th; s khéc biét c6 y nghia thong ké gida cac nghiém thizc (p < 0,05).
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Hiéu qua cai thién ty 1& séng ¢ nghiém thirc S3 ¢6 thé dugc giai thich bai su két
hop caia nhiéu co ché sinh hoc dong thoi. Truge hét, MOS maét thanh phan quan trong
trong SCFP di duoc chitng minh c6 kha ning &c ché sy bam dinh cua vi khuan gay
bénh I1én niém mac rudt cua vat cha [40]. MOS hoat dong nhu nhitng thy thé gia bat
giit cac lectin trén bé mat vi khuan, ngin can qua trinh nhan dién vai carbohydrate
trén té bao biéu mé rudt, tir d6 1am giam kha ning bam dinh, xdm nhap va nhan Ién
cua vi khuan [40 - 42]. Viéc giam ap luc mam bénh ngay tir giai doan dau déng vai
tro then chét trong viéc 1am cham qué trinh gay nhiém va cho phép hé mién dich cua
t6m co thém thoi gian dé khai dong cac co ché phong vé hiéu qua. Bén canh do, beta-
glucan mét polysaccharide dic trung cua thanh té bao nam men c6 kha ning kich
hoat manh hé mién dich bam sinh théng qua PRRs trén bé mat té bao mau. Khi dugc
nhan dién, beta-glucan khoi dong mot chudi tin hiéu ndi bao dan dén s gia tang hoat
dong thuc bao, san sinh cac enzyme tiéu diét mam bénh. Ngoai ra, nucleotides va cac
dan xuat sinh hoc khéc trong SCFP con c6 thé gop phan ddy nhanh qua trinh tai tao
ma, phuc hdi ton thuong té bao va duy tri trang thai sinh Iy 6n dinh cho vat chu trong
diéu kién stress do nhiém bénh [22, 77].

Ngoai ra, ndm men S. cerevisiae c6 kha nang giai phong nhiéu peptide hoat tinh
sinh hoc trong qua trinh sinh truéng va 1én men. Cac peptide nay co vai tro quan trong
trong viéc ting cudng mién dich bam sinh va hd tro kha nang khang khuan cua vat
cha [97]. Mot s peptide trong SCFP ¢ kha ning hoat dong twong tu AMPs, tuong
tac truc tiép vai mang té bao vi khuan théng qua lyc hit tinh dién gitra peptide mang
dién tich dwong va 16p phospholipid mang dién tich am trén bé mat vi khuan. Sy
tuong tac nay lam thay doi tinh tham ciia mang, gay ro ri cac thanh phan noi bao va
cudi cung dan dén bat hoat hoic tiéu diét vi khuan. Co ché nay dic biét co ¥ nghia
d6i voi cac vi khuan Gram am nhu V. parahaemolyticus [97]. Bén canh tac dong
khang khuan truc tiép, cac peptide trong SCFP con c6 thé tham gia diéu hoa dap tng
mién dich bam sinh thong qua viéc kich thich hoat dong cua té bao mau va tang cuong
biéu hién céc yéu tb mién dich lién quan dén qué trinh thuc bao, hé théng ProPO va

co ché chéng oxy hda. Mot sb peptide sinh hoc tir nAm men con dugc ghi nhan cé
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kha ning hoat dong nhu cac phan tir tin hiéu mién dich, gitp ting cuong kha ning
nhan dién mam bénh cua cac PRRs va thuc day qua trinh truyén tin hiéu noi bao lién
quan dén dap ung viém va tiéu diét vi khuan. Bong thoi, cac hop chat c6 ngudn gbc
nidm men nhu beta-glucan con cé thé tao tac dong hiép dong vai peptide trong viéc
hoat hoa mién dich, ting kha ning khang bénh va chdng chiu stress ¢ dong vat thuy
san [106]. Sy hién dién dong thoi cua céc peptide khang khuan, MOS, beta-glucan va
nucleotide trong SCFP c6 thé di tao ra tac dong hiép ddng Ién ca hang rao mién dich
va hé vi sinh vat duong rudt cia tom. Piéu nay khong chi gop phan lam giam mat do
vi khuan gay bénh ma con hd tro duy tri trang thai can bang sinh Iy va ting kha ning
chéng chiu cua vat chu trong suét qua trinh gay nhiém vaéi vi khuan [40]. Vi vay, ty
18 sdng cao hon & nghiém thac S3 c6 thé 1a két qua tong hop cua nhiéu co ché bao vé
dién ra dong thoi thay vi chi do mét tac dong riéng 1é caa tung thanh phan trong
SCFP.

Két qua ctua nghién ciru ndy cho thay sy tuong dong vai nhiéu cong bé trudc
day trén tom va cac loai giap xac khac vé vai tro ting cudng sic dé khang cua cac
san pham c6 ngudn géc tir nAm men S. cerevisiae. Nhiéu nghién ctru da ghi nhan rang
viéc bd sung beta-glucan va mannan oligosaccharides (MOS) chiét xuat tir S.
cerevisiae vao khau phan an c6 kha nang cai thién dang ké ty Ié sdng cua vat nudi sau
khi gay nhidm véi cac chung vi khuan gay bénh [139, 144]. Hiéu qua nay duoc cho
1a lién quan dén kha ning kich thich hé mién dich bam sinh, ting cuong hoat dong
thuc bao, hoat hda hé thdng prophenoloxidase, cling nhu nang cao kha ning chéng
oxy hoa va duy tri trang thai can bang sinh ly cua co thé trong diéu kién stress do
nhiém khuan. Bén canh dé, mot s6 nghién ciru khac ciing cho thay ty 1é sbng cua tom
cd thé tang tir 20-40% khi khau phan duoc b sung cac ché pham c6 ngudn gdc tir S.
cerevisiae so v4i nhom ddi chitng khong sir dung [14, 35, 122]. Muc cai thién nay
phan anh vai trd quan trong cua c4c thanh phan hoat tinh sinh hoc trong san pham
nam men, bao gom beta-glucan, MOS, nucleotide, peptide sinh hoc va cac hgp chit
chuyén hda sau 1&n men, trong viéc ting cudong hang rao mién dich khong dic hiéu

va cai thién kha nang thich nghi ctia tom trudc sy xam nhap cua tac nhan gay bénh.
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3.3.2. Bién doi mo bénh tdm sau gay nhiém vi khudn V. parahaemolyticus

O cac nghiém thirc S3 va PC, tdm xudt hién rd cac biéu hién bénh 1y, trong d6
gan tuy c6 dau hiéu sung to va d& bi ton thuong khi tac dong luc nhe. Sau 48 gio tién
hanh gay nhiém bang vi khuan, két qua quan sat mo bénh hoc cho thay cac co quan
quan trong cta tom & hai nghiém thtrc ndy déu co sy bién doi cu trac so véi nghiém
thirc d6i chimg am (NC) khong giy nhiém. Cuy thé, mo gan tuy bj réi loan cau triic
(Hinh 3.12), m6 mang xuét hién cac dau hiéu ton thuong va thoai héa (Hinh 3.13),
trong khi mé rudt c6 su bién ddi rd rét vé hinh thai mé (Hinh 3.14). Nguoc lai, &
nghiém thirc NC, ciu triic cac md quan sat dugc khong ghi nhan du hiéu ton thuong
hay bién d6i bat thuong. Bén canh d6, két qua phan lap vi khuan tir cac mau tém c6
biéu hién bénh cho thiy cac chung phan 1ap hinh thanh khuan lac mau xanh trén méi
truong TCBS. Két qua dinh danh bang b kit API 20E, dugc phan tich trén phian mém
Apiweb™ - API 20E, két hop voi kiém chimg bang ki thuat PCR da xac dinh cac

chung vi khuan c6 dic diém phu hop véi loai Vibrio parahaemolyticus (Phu luc 3.4).

Hinh 3.12. Céc lat cit mo hoc cia md gan tuy tdm thé chan trang (P. vannamei).
(a, b): M6 gan tuy tir tm trong nhém NC, the hién céu tric md hoc binh thuong voi
cac té bao nguyén ven va nhan ro rang.
(c): Md gan tuy tir nhém PC, ¢6 diu hiéu teo 6ng, hoai tir t& bao lan rong va khong cé
nhan.
(d): M6 gan tuy tr nhém S3, biéu hién hoai tir té bao mot phan va mét tinh toan ven
cua nhan & mot so té bao.

82



Hinh 3.13. C4c lat cit mo hoc cia md mang tém thé chan trang (P. vannamei).
(a, b): M0 mang tom & nhom NC, biéu hién hinh thai binh thudng véi cdu trlc soi
mang nguyén ven va nhan té bao biéu mé ro rang.
(c): M6 mang & nhém PC, biéu hién bién dang cu tric nghiém trong cua soi mang,
cac phién mang bi phan manh, tan rd, va mat tinh toan ven cta nhan trén dién rong.
~ (d): Md mang & nhom S3, biéu hién bién dang vira phai ctia cau tric soi mang, mot sb
té bao khéng cd nhan.

BT VL @ YRR
Hinh 3.14. C4c lat cit mé hoc ctia md rudt tom thé chan trang (P. vannamei).

(a, b): M6 rudt tdm trong nhém NC, biéu hién cac dic diém mé hoc binh thuong véi
cac té bao biéu mé nguyén ven va nhan rd rang.

(c): M@ rudt tir nhém PC, cho thiy su bién dang rd rét caa cac té bao biéu md rudt va
bang ching tham nhiém té bao viém bén trong 16p niém mac.

(d): M6 rudt tir nhém S3, biéu hién cac thay d6i nhe vé cau tric, vai mot sé té bao biéu
md mat hinh dang binh thuong.
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Phan tich mé bénh hoc 1a mét cong cu c6 gié tri dé danh gia va so sanh tac dong
cua nhidém triing do vi khuan 18n té bao trong cac phuong phéap xt ly thir nghiém. Cac
tac nhan gay bénh khac nhau gay ra nhiing thay d6i cau trlc riéng biét & nhiéu co
quan khac nhau cia tom. Hon nita, nhitng bién doi vé cu trac nay thay doi theo qué
trinh nhiém trung, dac biét 1a & cac co quan dich nhu gan tuy, mang, rudt va co [87].
O m6 khoe manh, céc té bao biéu hién ciu trac dic trung va d& nhan biét. Tuy nhién,
su Xam nhap cua tac nhan gay bénh (vi khuan, virus, v.v.) pha v& cac cau tric nay,
dan dén mat chirc nang binh thuong cua chdng. Trong nghién ciu hién tai, cac xét
nghiém mé hoc vé gan tuy, mang va md rudt cua tém thé chan tring da duoc tién

hanh dé danh gia sy 1y nhidm cua V. parahaemolyticus.

Phan tich md bénh hoc ciia cac mau mé tdm cho thay nhitng bién do6i cau tric
rd rét & gan tuy, mang va rudt giira cac nghiém thic thi nghiém. O nghiém thic NC,
mo gan tuy van con nguyén ven, biéu hién ciu trac hinh sao dién hinh voi céc té bao
duoc bao quan tt va nhan duoc xac dinh ré rang (Hinh 3.12a, b). Nguoc lai, tdm bi
gay nhiém vai V. parahaemolyticus trong nghiém thic S3 va PC cho thay tén thuong
mo dang ké, dic biét 1a & nghiém thic PC, trong dé cac dng gan tuy biéu hién teo,
cé4c té bao hoai tir thiéu nhan va ciu trdc té bao bi pha v& (Hinh 3.12¢, d). Nhitng phat
hién nay phu hop véi nhitng phat hién duoc bdo cdo bai Lightner va cong su (2012),
d3 mé ta gan tuy tdm thé chan tring bi nhiém bénh 1a biéu hién khdng c6 hoat dong
nguyén phan ¢ té bao E, rdi loan chiic nang cua céc té bao B, F va R trung tam, hoai
tir rong rédi cac té bao biéu mo 6ng va ting té bao mau giira cac dng, chi ra nhidm
triing do vi khuan thir cap [87]. Tuong tu nhu vay, Khimmakthong va cong su (2017)
da ghi nhan tinh trang bong tréc va khong cé té bao B, F va R trong biéu mé 6ng gan
tuy tdm sau 48 gid sau khi tiép xtc véi V. parahaemolyticus [69]. D6i véi md mang,
nghiém thizc NC duy tri cac soi mang nguyén ven véi hinh thai té bao binh thuong
va nhan riéng biét (Hinh 3.13a, b), trong khi gay nhidm vi khuan dan dén céac soi
mang bi dart va cau tric té bao bi bién dang & ca nghiém thic S3 va PC (Hinh 3.13c,
d). Cac ton thuong bénh 1y ciing duoc quan sat thiy & niém mac rudt cua tom bi nhidm

bénh, trong d6 nghiém thirc PC biéu hién tén thuong rd rét nhat. Céc té bao biéu mo
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rudt mat hinh dang dién hinh, kém theo tham nhi&m viém bén trong niém mac (Hinh
3.14c, d). Nhiing quan sat nay phi hop véi cac nghién ctru trude ddy, chang han nhu
Tinwongger va cong su (2016) di bao cao ton thwong duong rudt vé miat mé bénh
hoc, bao gdm tham nhiém té bao viém & 16p dudi niém mac va bong tréc niém mac
& tdm tiép xdc véi vi khuan V. parahaemolyticus [163]. Khimmakthong va cong su
(2017) ciing ghi nhan sy thAm nhiém té bao viém trong niém mac rudt sau 48 gio tiép
xuc véi vi khuan [69]. Nhin chung, két qua cua nghién ciru nay ching minh rang V.
parahaemolyticus xam nhap va gay ra nhimng thay ddi cau trac dang ké ¢ gan tuy,

mang va mo rudt caa tom trong ca nghiém thirc S3 va PC.

Cac phat hién vé md bénh hoc va phan 1ap lai vi khuan da chitng minh r rang
rang V. parahaemolyticus 1a nguyén nhan gay tir vong duoc quan sét thay & nghiém
thirc S3 va PC. Tuy nhién, ty 18 song sot cao hon déng ké & nghiém thic S3 1am noi
bat tiém ning cua SCFP nhu mét chat phu gia thirc an hiéu qua dé ting cuong kha
ning khang bénh & tdm thé chan tring. Pong thoi, theo quan diém vé md bénh hoc,
tém ¢ nghiém thirc S3 biéu hién ton thuong mé it nghiém trong hon & gan tuy, mang
Va rudt so voi tdm ¢ nghiém thac PC. Quan sat nay ang ho gia thuyét rang SCFP
khong chi ting cuong kha nang phong vé mién dich toan than ma con gidp duy tri

tinh toan ven cia mé dudi tac dong cua stress gay bénh.
3.3.3. Pap #ng mién dich cia tém sau gay nhiém vi khudn V. parahaemolyticus
3.3.3.1. Két qud chi sé té bao mau

Két qua xac dinh céc chi tieu mién dich té bao bao gom tong sb té bao mau
(THC), bach cau hat (GC) va bach cau khdng hat (HC) cua tém tai cac thoi diém khac
nhau sau khi gay nhiém vi khuan (0 gio, 12 gio, 24 gio, 48 gio, 96 gio, 7 ngay va 14
ngay) duoc trinh bay chi tiét trong Bang 3.3. Phan tich théng ké cho thay, tai tat ca
c4c thoi diém theo ddi, cac gia tri THC, GC va HC c6 su khac biét co ¥ nghia thong
ké giira cac nghiém thuc thir nghiém (p < 0,05), phan &nh su khac nhau rd rét vé dap

trng mién dich cua tom trude tac dong cua vi khuan gay bénh. Cu thé, nghiém thic
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S3 ludn ghi nhan gi4 tri THC, GC va HC cao nhét trong suét qué trinh theo ddi.

Nguoc lai, nghiém thic PC ¢6 céc gia tri THC, GC va HC thap nhét tai hau hét cac

thoi diém (Bang 3.3).

Bing 3.3. THC, GC va HC cua tdm chan tring sau gay nhidm vai V. parahaemolyticus

A ) Sau gay Nghiém thirc thi nghiém
Chi s0 té bao mau x
nhiém NC PC S3
THC (10* té bao/ ml) 0 gio 190,56 + 4,74° 190,24 +5,61° 457,44 + 7,412
12 gidy 191,52 +4,13° 189,20 +4,81° 443,04 + 7,36
24 gidy 190,24 +3,33° 136,48 +£4,77° 307,76 + 9,06
48 gio 189,60 +4,80° 88,32 +4,15° 202,00 + 4,90
96 gio 190,00 +4,84° 121,44 +4,72° 282,48 + 7,562
7 ngay 190,72 +4,14° 153,44 +6,66° 313,36 + 6,60°
14 ngay 191,68 +5,32° 185,60 +4,77° 363,52 + 8,49
GC (10* té bao/ ml) 0 gio 61,20 £2,22°  61,12+3,35° 138,00 + 3,24°
12 gio 60,64 +2,83° 60,80+1,80° 133,92+ 1,97
24 gioy 60,80 +2,34" 4296 +1,38° 94,64 + 2,75
48 gio 59,60 +2,34* 27,68+ 154" 63,52 + 2,20
96 gio 59,04 £2,09° 37,04 +1,69° 85602307
7 ngay 60,08 +1,90° 46,51 +3,19° 94,24 +2,07°
14 ngay 59,68 +1,78° 56,56 +1,27° 110,08 + 2,74
HC (10* té bao/ ml) 0 gio 129,36 + 3,46° 129,20 +3,00° 319,52 + 4,75°
12 gio 130,88 +2,29° 129,36 +3,63° 309,12 + 6,272
24 gidy 129,44 +2,83° 9352 +4,22° 212,80 + 6,87
48 gio 130,00 +3,00° 60,64 +3,23° 138,48 + 3,14°
96h 130,96 +3,33° 84,40 +£3,59° 196,88 + 5,51°
7ngdy 130,64 +3,20° 106,40 +4,51° 219,12 + 5,15
14ngdy 132,00 +£4,06° 129,04+3,79° 253,28 + 6,317

Gia tri la gia trj trung binh cuia ba lan ldp + dé léch chudn. CAc chiF cdi mii khdc nhau trén cing
m¢t hang biéu thi két qua khac biér dang ké giira cac nghiém thizc (p < 0,05).
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Truéc khi gay nhidm vi khuan, THC, GC va HC trong nghiém thac S3 (lan luot
12 457,44x10%, 138,00x10* va 319,52x10* té bao/ml) cao hon khoang 2,4, 2,2 va 2,4
lan so v&i nhitng gi4 tri dwoc quan sat thay ¢ ca nghiém thiac PC (190,24x10%,
61,12x10% va 129,20x10* t& bao/ml) va nghiém thirc NC (190,56x10%, 61,20x10% va
129,36x10* té bao/ml). Sau khi gay nhiém vi khuan, mat do té bao méu cua tém &
nghiém thtrc S3 van ludn cao hon ¢ nghiém thic PC va NC tai moi thoi diém. THC,
GC va HC cua tdm bat dau giam sau 24 gid gay nhiém va giam xudng thap nhat trong
vong 48 gio & ca nghiém thac S3 (Iin Tugt 14 202x10%, 63,52x10% va 138,48x10% té
bao/ml) va nghiém thiic PC (lan luot 1a 88,32x10% 27,68x10* va 60,64x10* té
bao/ml). Sau thoi diém nay, mat do té bao mau dan phuc hdi cho dén khi két thic thi
nghiém. Trong khi d6, s6 lugng té bao méu (THC, GC va HC) & nghiém thizc NC van
tuong d6i 6n dinh trong sudt thoi gian thi nghiém (Hinh 3.15).

THC

GC HC .

500 NC 150 NC 360 NC
E 400 P = S = 300 i
s $3 E 10 $3 -§ 510 3
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W 200 1 = -n—.—l—:_q 0 60 { e ——y v 120 | =
3 T = b —x = e &

0 0 0 1 1 | 1 1 1

Oh 12h 24h 48h 96h 7d 14d Oh 12h 24h 48h 96h 7d 14d Oh 12h 24h 48h 96h 7d 14d

Hinh 3.15. Bién dong THC, GC va HC caa tdm thé chan trang tai cac thoi diém khac nhau
sau khi gay nhidm vi khuan V. parahaemolyticus.

Két qua caa nghién ciru da cho thay, khi bd sung SCFP véi ham lugng 0,45%
vao ché do an ciia tom thé chan tring da anh huong tich cuc dén dap ang mién dich
tu nhién caa tdm ca truéc va sau khi gay nhiém vi khuan V. parahaemolyticus, bang
chang 14 chi s6 té bao mau (THC, GC, HC) cua tom tai thoi diém trude va sau gay
nhiém vi khuan & nghiém thirc S3 cao hon ¢ y nghia so véi nghiém thic PC va NC.
Hiéu qua dap tng mién dich duoc quan sat thiy trong nghiém thirc S3 ¢6 thé 1a do
c4c thanh phan cia SCFP nhu beta-glucan tiép xuc véi cac té bao mién dich thdng
qua cac mo tip lién két polysaccharide va cac md tip lién két integrin [91]. Beta-

glucans duoc nhan biét va lién két boi PRPs, kich hoat cac qua trinh tao sic té va thuc
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bao trong qué trinh kich hoat mién dich [77, 183]. Biéu nay c6 phan vao kha ning
tang cudng sirc dé khang cua tdm vai nhidm tring do vi khuan V. parahaemolyticus

gay ra.

Chi sé té bao mau (THC, GC va HC) trong cac nghiém thirc S3 va PC giam sau
24-48 gio tiép xdc véi vi khuan. Mic du ¢ su suy giam nay, mat do THC, GC va HC
trong nghiém thac S3 van cao hon so véi mat do quan sat duoc trong cac nghiém
thizc PC va NC. Trong khi d6, & nhém NC khdng tiép xtc véi vi khuan, chi s6 té bao
méu (THC, GC va HC) van twong di 6n dinh trong suét thai gian thi nghiém. Nhiing
két qua nay cho thay V. parahaemolyticus 1a nguyén nhan chinh gay ra sy suy giam
THC, GC va HC ¢ tdm. Khi tiép xtc véi tdm thé chan tring, V. parahaemolyticus
phét tan nhanh chdng, vai mic 1ay lan cao nhét xay ra khoang 6 gio sau khi tiép xdc,
sau d6 gy ton thuong mé [69]. Do d6, hé thbng mién dich caa tdm phai huy dong dé
chéng lai nhiém tring. Cac té bao mau luu thong trong hé théng tuan hoan cua tom
di chuyén dén cac mé cd ndng do té bao bi nhiém cao [80], dan dén su suy giam cac
té bao mau luu thong trong giai doan nhidm triing sém, sau d6 1a su phuc héi dan dan
va lam suy yéu phan wng mién dich tai cac vi tri di chuyén [55, 173]. Trong nghién
clru ndy, cé&c chi s té bao mau (THC, GC va HC) bit dau giam sau 24 gio tiép xuc
Vvé6i vi khuan, c6 kha niang danh dau giai doan dau ctia nhiém tring. Sau 48 gio, céc
chi s6 nay c¢6 xu hudng ting 1én, cho thiy hé théng mién dich cua tom d3 bat dau

phuc hdi. Su bién dong nay phan anh co ché dap ang mién dich ty nhién & tém.
3.3.3.2. Hoar déng cia mét s6 enzyme mién dich

Hoat dong PO ciia tom duoc xac dinh tai cac thoi diém trudc va sau khi gay
nhiém vi khuan, bao gdm 0 gid, 12 gid, 24 gio, 48 gio, 96 gid, 7 ngay va 14 ngay,
v6i két qua duge thé hién trong Hinh 3.16. Trudc khi gay nhiém, nghiém thie S3 ghi
nhan hoat dong PO (0,66) cao hon so véi nghiém thuc PC (0,32) va nghiém thirc doi
chirg am NC (0,31). Sau khi gy nhiém vi khuan, tai tat ca cac thoi diém theo doi,
hoat dong PO & nghiém thirc S3 déu cao hon so véi hai nghiém thtrc con lai, véi sy

khac biét co y nghia théng ké (p < 0,05).
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Trong 12 gi¢r dau sau khi gay nhiém, hoat dong PO & nghiém thtrc S3 dao dong
nhe trong khoang tur 0,66 dén 0,64, trong khi & nghiém thtrc PC ghi nhan gia tr1 tu
0,32 dén 0,31. Tir thoi diém 24 gio sau khi gay nhiém, hoat dong PO & ca hai nghiém
thirc S3 va PC bat dau giam 10 rét va giam xudng thap nhat tai thoi diém 48 gio. Cu
thé, hoat dong PO ¢ nghiém thirc S3 giam tir 0,66 xudng con 0,33, trong khi & nghiém
thire PC giam tir 0,32 xudng con 0,13. Sau giai doan ndy, hoat dong PO & hai nghiém
thirc tang dan trd lai tai cac thoi diém 96 gio, 7 ngay va 14 ngay sau khi gdy nhiém.
Nguoc lai, hoat dong PO ¢ nghiém thirc NC duy tri trong ddi 6n dinh trong sudt thoi
gian thi nghiém, véi gia trj dao dong trong khoang tir 0,31 dén 0,33 tai tat ca cac thoi
diém 1y mau. Cac két qua nay phan anh sy bién dong cua hoat dong PO theo thoi
gian va su khac biét vé gia tri PO gitta cac nghiém thirc trong sudt qua trinh theo di

sau khi gay nhiém vi khuan.

Phenoloxidase (PO)
0.80 a a
T T a
£ 0.60 a a a =
S 040 | bD b b b a a b = b b p
S 020 : b : :
a .
©  0.00 - - - - \ .
Oh 12 g0 24 gio 48 g1 96 g1 7ngay | 14 ngay
ENC| 031 0.32 0.31 0.32 0.32 0.33 0.33
EPC| 0.32 0.31 0.22 0.13 0.19 0.22 0.29
S3 0.66 0.64 0.52 0.33 041 0.50 0.62

Hinh 3.16. Hoat dong PO cua tdm thé chan trang tai cac thoi diém khac nhau sau khi gay
nhiém véi vi khuan V. parahaemolyticus.

Ghi chl: Thanh sai sé biéu thj d@é léch chuan. Cac cét duroc danh ddu bang cac chi cai
khac nhau biéu thi si khac biéz ¢6 y nghia thong ké giira cac nghiém thic (p < 0,05).
Hoat dong RES cua tom duogc xac dinh tai cac thoi diém trudc va sau khi gay
nhiém vi khuan V. parahaemolyticus trong sudt 14 ngay thi nghiém, vé&i két qua duoc
trinh bay & Hinh 3.17. Phén tich s6 liéu cho thiy hoat dong RES c6 su khac biét co y
nghia thong ké giita cac nghiém thic tai tat ca cac thoi diém theo ddi, bao gom ca
trude va sau khi gy nhidm vi khuan (p < 0,05). Trude khi bi gdy nhiém vi khuan,

nghiém thirc S3 ghi nhan hoat dong RES dat 0,68, cao hon so véi nghiém thiac PC
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(0,22) va nghiém thitc NC (0,21). Sau khi gy nhidém vi khuan, trong toan b thoi
gian theo ddi, nghiém thirc S3 ludn duy tri gia tri RES cao nhit so v6i cic nghiém
thirc con lai. Nguoc lai, cac gia tri RES thép nhét duoc ghi nhan ¢ nghiém thic PC,
dic biét trong khoang thoi gian tir 48 dén 96 gid sau khi bi gay nhiém vi khuéan V.
parahaemolyticus. Hoat dong RES ¢ ca nghiém thic S3 va PC déu giam 3 rét sau
khi gay nhidm vi khuan va dat mirc thip nhét tai thoi diém 48 gid. Cu thé, gid tri RES
& nghiém thac S3 giam tir 0,68 xudng con 0,31, trong khi ¢ nghiém thtrc PC giam tir
0,22 xuéng con 0,09. Sau thoi diém nay, hoat dong RES ¢ hai nghiém thirc ting dan
trd lai tai cac thoi diém tiép theo va tiép tuc ting cho dén khi két thuc thi nghiém.
Trong khi d6, hoat dong RES ¢ nghiém thitc NC dao dong trong khoang tir 0,21 dén

0,22 va duy tri trong d6i 6n dinh tai tt ca cac thoi diém liy mau.

Respiratory burst (RES)
0.80 a a
T T a a
g 0.60 + a a -
= a =
= a
A 0-40 b b b b b b = b b p b b
el | INIINTINFNF
S F
0.00 . - - - . . .
0 gio 12 gityr | 24 gio | 48 gio | 96 gic | 7 ngay | 14 ngay
ENC| 0.21 0.22 0.21 0.20 0.21 0.21 0.21
mPC 0.22 0.22 0.18 0.09 0.12 0.17 0.20
S3 0.68 0.69 0.55 0.31 0.44 0.50 0.62

Hinh 3.17. Hoat dong RES cuia tdm thé chan tring tai cac thoi diém khéc nhau sau khi gay
nhiém véi vi khuan V. parahaemolyticus.
Ghi chi: Thanh sai sé biéu thj d@é léch chuan. CAc cét duroe danh dau bang cac chir cai
khéc nhau biéu th; sw khéc biét c6 y nghia thong ké gida cac nghiém thizc (p < 0,05).

Hoat dong SOD cua tdm c6 su sai khac gitra cac nghiém thac thi nghiém ¢ moi
thoi diém trude va sau khi gy nhiém véi vi khuan (p < 0,05). SOD tai thoi diém Oh
& nghiém thirc S3 (3,68) cao hon dang ké so véi nghiém thac PC (1,45) va NC (1,45).
Gia tri SOD cua tém van duoc quan sat thiy cao hon & nghiém thic S3 tai cac thoi
diém sau 12 gio, 24 gio, 48 gio, 96 gio, 7 ngay va 14 ngay gay nhidm véi vi khuan
V. parahaemolyticus. Cac gié tri SOD thap nhat 1a & nghiém thiic PC trong khoang
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thoi gian tir 24 gid dén 7 ngay gay nhiém vaéi vi khuan. Hoat dong SOD bét dau giam
sau 24 gio va giam xuéng muc thap nhat sau 48 gid gay nhiém vai vi khuan ¢ ca
nghiém thirc S3 (tir 3,68 giam xudng 1,39) va PC (tir 1,45 giam xudng 0,50), sau d6
SOD tang dan tro lai cho dén khi két thuc thi nghiém. Hoat dong SOD & nghiém thirc
NC (1,45-1,47) twong ddi 6n dinh tir dau dén khi két thac thi nghiém (Hinh 3.18).

Superoxide dismutase (SOD)
4.00

3.00 = -
200 | b b b b b a a b b b b
wll [INIIATINFANINTIN
0.00 : : . ; : . .
0 gio 12 giv | 24 git | 48 gi¢v | 96 gi¢v | 7 ngay | 14 ngay
ENC| 1.45 1.47 1.42 1.41 1.44 1.44 1.47

mPC 1.45 1.46 1.12 0.50 0.88 1.17 1.39
S3 3.68 3.69 2.77 1.39 2.13 2.89 3.44
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=+

OD 560 nm

Hinh 3.18. Hoat d6ng SOD cua tdm thé chan trang tai cac thoi diém khac nhau sau khi gay
nhiém véi vi khuan V. parahaemolyticus.
Ghi chl: Thanh sai sé biéu thj d@é léch chuan. Cac cét dwoc danh ddu bang cac chi cai
khac nhau biéu th si khac biéz ¢6 y nghia thong ké giira cac nghiém thitc (p < 0,05).

Két qua nghién cau cho thay, hoat dong PO, RES va SOD déu c6 su bién dong
rd rét theo thoi gian sau khi gay nhidm véi vi khuan V. parahaemolyticus. Ca ba chi
tiéu PO, RES va SOD déu c6 xu huéng giam manh trong giai doan tir 24 dén 48 gio
sau gay nhiém va dat gié tri thdp nhat tai thoi diém 48 gio, trudc khi ting dan trg lai
tir 96 gio cho dén khi két thic thi nghiém. Pay 1a mot quy luat dap tng mién dich
thuong gap ¢ dong vat thay san khi déi mat véi tac nhan gay bénh [109], két qua
nghién cau phan anh dung ban chat dong cua phan tng mién dich bam sinh cua tom
d6i v6i nhiém trang do vi khuan. Khi tdc nhan gay bénh xam nhap, hé théng mién
dich bam sinh dwoc hoat hda manh, kéo theo sy huy dong nhanh chéng cua hé
prophenoloxidase, qué trinh thuc bao va su gia tang san sinh ROIs nham tiéu diét vi
khuan [167]. Trong giai doan nay, PO duoc st dung lién tuc cho qué trinh melanin,
c4c té bao thuc bao bi tiéu hao hoac suy giam chirc ning do cudng do hoat dong cao,

déng thoi SOD dugc huy dong manh dé trung hoa lugng ROIs gia tang dot ngot. Viéc
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cac co ché bao vé dugc kich hoat voi cudng do cao trong thoi gian ngan dan dén hién
tuong tiéu hao chirc nang tam thoi, lam cho hoat tinh PO, RES va SOD giam rd rét.
Bén canh d6, doc luc cua vi khuan ciing véi stress sinh hoc va tén thuong té bao mau
trong giai doan nhiém khuan cap tinh ciing gép phan lam suy giam kha ning duy tri
hoat dong cua céc hé théng nay [57, 173].

Tir thoi diém 96 gio tré di, hoat dong PO, RES va SOD ¢ cac nghiém thirc ¢6
xu hudng ting dan trg lai va tiép tuc phuc héi cho dén cudi thi nghiém. Dién bién nay
cho thay co thé tdm bat dau chuyén tir pha dap ang cap tinh sang pha thich nghi va
phuc héi sinh ly. O giai doan ndy, ap luc tir tic nhan gay bénh giam dan, dong thoi
dién ra qua trinh tai tong hop enzyme, tai tao té bao mau va phuc héi chic ning cia
hé mién dich. Su phuc hdi caa SOD con phan anh viéc tai l1ap trang thai can bang oxy
hoa khir noi bao sau giai doan stress oxy hda manh. Viéc céc chi tiéu ting dan tro lai
chang té hé mién dich cua tdm co kha ning diéu hoa dong, trong d6 cac co ché phong
vé ban dau tuy bj suy giam tam thoi do tiéu hao chire nang nhung sau d6 duoc phuc

hoi khi co thé timg budc kiém soat duoc tac nhan gay bénh.

Nhitng phat hién ctaa nghién ciru nay phu hop véi cac bao cao trude day cho
thay hé théng mién dich cua tdm bi suy yéu sau khi nhiém vi khuan V.
parahaemolyticus. Sy ¢ ché mién dich nay dwoc chitng minh bang su suy giam ban
dau, sau d6 1a phuc hoi va 6n dinh, trong cac thong sé mién dich nhu THC, hoat dong
PO, RES va SOD. Muharrama va cong su (2021) di bao céo rang & tom thé chan
trang (trong luong trung binh 10,81 + 1,40 g) dwoc tiém V. parahaemolyticus & ndng
d6 6,7x10° CFU/mI (100 pL/c4 thé), su giam THC, hoat dong PO va hoat dong RES
d3 duoc quan sat thy bat dau tir 6 gio sau khi nhiém trung [109]. Twong tu nhu vay,
Yildirim va cong su (2022) di quan sat thay sy giam dang ké THC & tdm thé chan
traing (trong lugng trung binh 12 g) trong vong 6-24 gio sau khi tiém V.
parahaemolyticus vai lidu luong 10%-10% CFU / c4 thé [186]. Trong mét nghién cau
khac, Harlina va cong su (2024) da chtng minh rang tém thé chan trang (trong luong
trung binh 7,0 g) dwoc tiém vi khuan V. parahaemolyticus (10* CFU/ml, 0,1 ml /c&

thé) biéu hién su giam THC vao ngay tha 2 sau khi nhiém tring, ting dan vao ngay

92



thir 4. Hoat dong PO ciing giam tuong tu vao ngay tht 2, dat muc tdi thiéu vao ngay
thr 4, sau d6 ting manh vao ngay tht 8, duy tri twong ddi 6n dinh cho dén ngay tht
14 [48]. Trong nghién ctru hién tai, xu hudng twong tu vé sy tc ché ban dau, sau do
1a phuc hoi mot phan da duge quan séat thdy ¢ THC, GC, HC, PO, RES va SOD cua

tdm trong ca nghiém thic S3 va PC sau khi gay nhiém véi V. parahaemolyticus.

Mic di THC, GC, HC, PO, RES va SOD cua tdm bj suy giam sau khi tiép xuc
véi V. parahaemolyticus, nhung cac chi tiéu mién dich nay & nghiém thac S3 van duy
tri cao hon dang ké so vai nhdm PC va NC trong sudt qua trinh thi nghiém. Diéu nay
cho thiy kha ning phuc héi duoc cai thién va chirc nang mién dich phuc hdi nhanh
hon, tac dung kich thich mién dich, sy diéu chinh hiéu qua cac phan tng oxy hoa, c6
thé bao vé tdm khoi ton thuong oxy hoéa trong qua trinh phan @ng mién dich, gop
phan vao sirc khoe tong thé va kha nang dé khang véi vi khuan gay bénh. Nguoc lai,
nhém PC va NC cho thay cac thong sé mién dich thap hon lién tuc va phuc hoi cham,
nhan manh kha ning dé bi ton thuong cia tom chua duoc xir Iy ddi véi nhidm tring
V. parahaemolyticus. Hoat dong mién dich tuwong d6i 6n dinh nhung thap cua nhém
NC cho thiy kich thich mién dich han ché khi khong c6 gay nhiém vi khuan hoic tac
dong caa SCFP. Nhin chung, nhitng phat hién nay ung hé vai tro caa SCFP trong viéc
diéu chinh phan (ng mién dich va tang cuong kha nang khang bénh & tém thé chan
trang P. vannamei. Céc tac dung kich thich mién dich duoc quan sat thay cd thé l1a
két qua ciia qua trinh diéu chinh ting sinh té bao mau do SCFP lam trung gian, kich

hoat cac enzyme mién dich chinh va co ché bao vé chéng oxy hoa.

3.4. Anh hwéng cia SCFP 1én dap wng mién dich va tiang trwéng cia tdm thé

chan tring & quy mé pilot
3.4.1. Két qud chi sé té bao mau cria tom

Mat d6 THC, GC va HC lan luot & nghiém thirc S3 (451,76 x10* t& bao/ml,
139,52x10* t& bao/ml, 312,24x10* té bao/ml) va nghiém thac Ph (448,84x10* té
bao/ml, 130,24x10* té bao/ml, 318,60x10* té bao/ml) déu cao hon so v&i nghiém thuc
Dc (186,52x10* té bao/ml, 58,16x10* té bao/ml, 128,36x10* t& bao/ml) (p < 0,05).
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Giira nghiém thac S3 va Ph, khdng c6 su khac biét vé mat do THC va HC nhung lai

c6 su sai khac vé mat d6 GC. Mat 6 GC & nghiém thirc S3 cao hon ¢6 y nghia so voi

nghiém thic Ph (p < 0,05) (Hinh 3.19).

500

E 400 .

§ 300 . =

] 200 b a b

S 100 I _—

0 Dc S3 Ph
= Tong té bao mau (THC) 186.52 451.76 448.84
® Bach cau hat (GC) 58.16 139.52 130.24
Bach cdu khong hat (HC) 128.36 312.24 318.60

Hinh 3.19. THC, GC va HC cua tdm thé chan tring sau 45 ngay & quy mé pilot
Ghi chl: Thanh sai sé biéu thj d@é léch chuan. CAc cét dwoe danh dau bang cac chi cai
khéac nhau biéu th; sw khéc biét c6 y nghia thong ké gida cac nghiém thizc (p < 0,05).
Tong so té bao mau (THC), bao gom bach cau hat (GC) va bach cau khong hat
(HC) dai dién cho céc thanh phan té bao chinh trong huyét trong tom, tham gia vao
cac qua trinh lién quan dén mién dich quan trong, bao gém déng tu, bao boc, hinh
thanh ndt san, thuc bao va kich hoat hé théng prophenoloxidase (proPO) [13, 21]. Su
gia tang dang ké cac chi so té bao mau (THC, GC, HC) trong cac nghiém thic S3 va
Ph so vai nghiém thize d6i ching cho thay phan tng mién dich bam sinh duoc ting

cudng ¢ tdm thé chan trang khi duoc bo sung SCFP va phytogenics.

Nhitng két qua nay phl hop véi cac nghién ciru trude day. Bai va cong su (2010)
d3 bao cao s6 lwong THC va GC ting 1én & tdm thé chan tring duoc cho an ché do
an bd sung beta-glucan tir S. cerevisiae [14]. Tuong ty, Deng va cong su (2013) ciing
quan sat thay sy gia ting ddng ké THC & tom thé chan trang sau khi b6 sung S.
cerevisiae [32]. Rivera va cong su (2019) ciing bao cao miac THC cao hon ¢ tom
dugc cho an ché do in bod sung hdn hop fructo-oligosaccharides (FOS) két hop S.
cerevisiae so véi nhom dbi chung [131]. Hon nita, Kesselring va cong su (2020) da

chang minh riang viéc b sung 0,02-0,04% phytogenics vao ché do an lam tang dang
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ké THC ¢ tdm thé chan tring sau 63 ngay cho an [67]. Nhitng nghién ctru ndy di cho
thay rang viéc b sung cac chét sinh hoc tu nhién vao khau phan an cua tém khéng
chi cai thién chi s6 mién dich ma con cd thé 1am giam ty 16 bénh tat va ting ning suét
nudi. Ngoai ra, viéc tang cuong hé mién dich bam sinh con gitp tom ddi pho hiéu
qua hon véi cac yéu td stress moi truong nhu bién déng nhiét do, 6 nhidm va mat do
nudi cao, cac yéu té thuong gay suy giam sic khoe va 1am ting nguy co bung phat
dich bénh.

Mac du THC va HC khéng khéac nhau gitra cac nghiém thirc S3 va Ph, nhung
GC trong nghiém thirc S3 lai cao hon dang ké so véi nghiém thic Ph. GC déng vai
tro thiét yéu trong cac phan ang mién dich khong dic hiéu, dic biét 1a trong cac co
ché thuc bao va kich hoat hé théng prophenoloxidase, cac yéu té quan trong trong
viéc bao vé tdm khoi cac tac nhan gay bénh [37, 63]. S6 luong GC ting cao & nhém
S3 phan &nh kha nang mién dich duoc cai thién, c6 thé 1a do tac dung diéu hda mién
dich cua SCEP, duoc biét 1a chtra beta-glucan, mannan oligosaccharide va enzyme
tiéu hda. Cac hop chit nay cd thé kich thich hoat dong cua té bao mau, ting cudng
sic khoe duong rudt, ting kha nang hap thu chat dinh dudng va sire dé khang cua vat
cha. Phytogenics ciing cho thay tac dong tich cuc 1&n cac théng sé té bao mau, mac
di mat d6 GC thap hon so véi SCEP. Diéu nay c6 thé do co ché tac dong khac nhau
cua cac hop chat thuc vat, chu yéu 1a thdng qua céac hoat chat phenolic, flavonoid c6
tac dung chong oxy héa va chong viém, gidp giam stress va cai thién trang thai mién
dich tong thé [67]. Tuy nhién, tc dung kich thich mién dich truc tiép cua ching 1én

GC c6 thé kém r3 rét hon so v6i SCFP.
3.4.2. Két qud hogt déng mat s6 emzyme mién dich

Hoat dong cua cac enzyme lién quan dén mién dich, bao gom phenoloxidase
(PO), respiratory burst (RES) va superoxide dismutase (SOD), cao hon c6 y nghia
thng ké (p < 0,05) & ca nghiém thirc SCFP (S3) va phytogenics (Ph) so véi nghiém
thire ddi ching. Trong sb nay, hoat dong PO ¢ nghiém thirc S3 (0,66) cao hon dang

ké so véi nghiém thtc Ph (0,55). Tuy nhién, khong c6 su sai khac co ¥ nhia vé hoat
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dong RES va SOD gitra nghiém thuc S3 (0,67; 3,63) va nghiém thac Ph (0,66; 3,61)
(p > 0,05) (Hinh 3.20).

5.00 ;
4.00 J : 2
A 3.00 -
© 200 ] b
100 3 a2 —
| i i S s
0.00 Bc S3 Ph
® PO (OD 490nm) 0.32 0.66 0.55
= RES (OD 630nm) 0.22 0.67 0.66
SOD (0D 560nm) 142 3.63 3.61

Hinh 3.20. Hoat d6ng PO, RES, SOD cuia tdm thé chan triang sau 45 ngay ¢ quy mo pilot
Ghi chl: Thanh sai sé biéu thj d@é léch chuan. CAc cét dwroe danh dau bang cac chi cai
khéc nhau biéu th; sw khéc biét c6 y nghia thong ké gida cac nghiém thitc (p < 0,05).

O giap xac, mién dich bam sinh cu thanh co ché phong vé chinh va nhiéu dau
an sinh hoc nhu tong protein huyét twong, glucose, hoat dong phosphatase kiém, thoi
gian dong mau, hoat dong prophenoloxidase (proPO), tao ra cac dang oxy phan tng
(reactive oxygen species, ROS) va peptide khang khuan da duoc st dung 1am chi sb
dang tin cay vé kha nang mién dich sau khi tiép xtc véi chat kich thich mién dich
hodc cac md hinh phan tir lién quan dén mam bénh (PAMP) [11]. Trong s6 nay, hoat
dong PO déng vai trod 1a thanh phan trung tdm ciaia phan tng mién dich bam sinh, hoat
dong nhu mot san pham ha ngudn cua hé théng proPO. Viéc kich hoat chudi phan
rng nay khong chi gay ra su hinh thanh sac t ma con lam trung gian cho mét sé phan
g gay doc té bao, bao gom viéc tao ra cac chat trung gian phan tang, thuc bao va
hinh thanh nét san, céc qué trinh can thiét cho viéc nhan dién, bao boc va trung hoa
c4c mam bénh [11]. Hoat dong PO cao hon duoc quan sat thay & nhém S3 tuong tng
Véi 6 lugng GC ting dang ké, xac nhan thém vai tro quan trong ciia cac té bao hat
trong viéc trung gian cac chirc nang mién dich lién quan dén PO. GC duoc biét 13 luu
trir va giai phong proPO va cac phan tir hiéu ung khac khi duoc kich thich mién dich

[11]. Do d6, mtc GC ting cudng & tdom dugc cho an ché d6 an bd sung SCFP c6 thé
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giai thich phan thg PO manh mé& hon, cho thiy kha ning chuan bi tét hon cua hé

théng mién dich caa tdm chéng lai sy tin céng caa mam bénh tiém an.

SCFP chira cac thanh phan c6 hoat tinh sinh hoc nhu beta-glucan, mannan
oligosaccharide va cac chat chuyén hoa 1&n men. Céc thanh phan nay duoc béo céo
la kich thich hoat dong cua té bao mau, ting cuong suc khoe dudng rudt va thic day
kha ning mién dich toan than. Cac hop chat nay c6 thé lién két véi cac thu thé nhan
dang mau trén céc té bao mién dich, kich hoat cac con dudng truyén tin hiéu lién quan
dén qué trinh chuyén d6i proPO va tuyén dung té bao mién dich [22, 91]. Nguoc lai,
phytogenics, mic di c6 loi théng qua tac dung chéng oxy hoa va chéng viém, co thé
hoat dong thong qua cac co ché khac nhau va duong nhu tao ra tic dung kich thich

mién dich nhe hon ddi véi hoat dong ciaa GC va PO.

Két qua cua nghién cau nay cho thay rang viéc bo sung postbiotics tir S.
cerevisiae cd thé hiéu qua hon phytogenics tir thuc vat trong viéc ting cuong cac
phan &ng mién dich bam sinh & tom, dac biét 1a nhitng phan tng lién quan dén thanh
phan té bao mau nhu GC va enzyme mién dich nhu PO. Nhiing két qua nay nhan
manh tiém ning tng dung caa SCFP nhu mot loai phu gia thirc in chirc nang dé kich
thich dap ang mién dich va quan ly sicc khoe trong nudi trong thity san, dic biét 1a

nudi tom.
3.4.3. Két qud tang trwéng, ty 1¢ séng cia tom

Két qua danh gia hiéu suat ting truong va ty 1é séng cua tdm sau 45 ngay thi
nghiém cho thay, khdng c6 su khac biét dang ké giita cac nghiém thirc thi nghiém vé
trong luong co thé cudi cung (W), ting trong (Wg), toc do ting trudng dic trung
(SGR), toc d6 tang truong trung binh hang ngay (ADG) va ty ¢ song (SR). Céc gia
tri ghi nhan dao dong tir 5,02 dén 5,04g ddi véi WT, 3,50 dén 3,51g d6i véi Wg, 2,65
dén 2,66 %/ngay d6i vi SGR, 0,077 dén 0,078 g/ngay ddi voi ADG va 91,17 dén
91,33% ddi véi SR (Bang 3.4).
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Bing 3.4. Cac thdng sd ting trudng va ty 1¢ sbng cua tdm thé chan tring sau 45 ngay thi
nghiém nudi ¢ quy mo pilot

Nghiém thirc thi nghiém

Ciac thong s6

Dc S3 Ph
Wi (g) 1,52 + 0,207 1,52 £0,20% 1,52 + 0,207
WT (9) 5,02 +0,13? 5,04 + 0,10? 5,03+0,13?
Wy (9) 3,50+ 0,13? 3,52 +0,10° 3,51+0,13?
ADG (g/day) 0,077 £ 0,003% 0,078 £ 0,002 0,078 + 0,003?
SGRw (%/day) 2,65 + 0,06? 2,66 + 0,06% 2,66 + 0,052
SR (%) 91,29 + 0,59° 91,17 + 0,76% 91,33+ 0,40?

Giatri la gia tri trung binh cuia ba lan lgp + d@é léch chuan. Céc chir cdi mii khdc nhau trén
cuing mét hang biéu th; két qua khéc biés ding ké giira cac nghiém thic (p < 0,05).

Nhitng nghién ciru tng dung postbiotics tir S. cerevisiae trong nudi trong thay
san hién nay van con rat han ché [31]. Tuy nhién, S. cerevisiae va chiét xuat cua
chung nhu beta-glucan, mannan oligosaccharides va nucleotide da dugc chirng minh
la nang cao hiéu suét ting trudng, cai thién ting can, toc do ting trudng cu thé, ty 18
chuyén d6i thirc an va kha nang sdng sot ciia tdm. Zhang va cong su (2012) di nghién
ctru tac dong cua mannan oligosaccharide (MOS) c¢6 ngudn goc tir thanh té bao caa
S. cerevisiae dén hiéu suat tang truong cia tdm thé chan tring. Sau thir nghiém cho
an 8 tuan, ting trong (Wg) va toc do tang trudong dic trung (SGR) cao hon déng ké
(p < 0,05) ¢ tom duoc cho dn ché do an bo sung MOS 2,0 g/kg so Véi tom dugc cho
an ché d6 an d6i chiing [189]. Ty 1é séng s6t (SR) cuia tom twong ty nhau trong tat ca
cac nhom thir nghiém. Mot nghién ctu khac cua Deng va cong su (2013) cho thay,
khi bd sung S. cerevisiae tir 1,0 -1,5 g/kg vao ché do in cua tém thé chan tring trong
thoi gian 60 ngdy da nang cao dugc san luwong cudi cling va ty 1é chuyén doi thic an
cua tom tot hon so véi d6i chung [32]. Nghién ctru twong tu cua Jin va cong su (2018),

bd sung cua 1% S.cerevisiae trong ché d6 an caa tdm trong 8 tuan da cai thién dang
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ké vé trong luong cudi cing, ty 18 ting trong, ty Ié ting trudng riéng, ty 16 sdng sot

va ty 18 chuyén doi thire an ctia tdm so voi nhém ddi ching (p < 0,05) [62].

Gan day nhat 12 nghién ciru cua Prabu va cong su (2025), thi nghiém cho in kéo
dai 60 ngay da duoc thyuc hién dé danh gia tic dong cia SCFP véi ham luong 0,25;
0,35; 0,45% b sung trong khau phan an déi véi hiéu suét ting trueéng, kha ning st
dung chat dinh dudng, hoat dong caa enzyme tiéu hoa va kha nang khang bénh chong
lai V. parahaemolyticus & tdm thé chan tring (P. vannamei), két qua cho thay tém
dugc cho an ché d6 an SCFP 0,35% c6 muc tang trong, toc do tang truéng trung binh
hang ngay, toc do tang truang cu thé, ty 18 hiéu qua protein va ty 1¢ hiéu qua lipid cao
hon dang ké (p < 0,05) so véi tom dugc cho dn cac ché do an thir nghiém khéc. Thanh
phan dinh dudng toan than cua tdm P. vannamei khong bi anh hudong dang ké boi
viéc b sung SCFP trong khau phan an. Hoat tinh protease ting dang ké & rudt, trong
khi hoat tinh amylase va protease ting dang ké ¢ gan tuy cta tdm duoc cho an ché do
an SCFP 0,35 so v6i nhom ddi chimg. Hon nita, tom duoc cho an cac khau phan c6
chia cac mirc SCFP khac nhau da ting cuong kha nang khang bénh chéng lai V.
parahaemolyticus. Ty 1¢ tir vong tich lity thip hon dang ké trong thir nghiém gay bénh
cho tdm bang V. parahaemolyticus di duoc quan séat thiy ¢ tdm duoc cho in khau
phan SCFP 0,35% va SCFP 0,45% so véi khau phan ddi chung [122]. Tuong ty nhu
vay, chat phu gia phytogenics dugc sir dung trong nghién cizu hién tai, Biomin® P.E.P.
MGE 150, mét hdon hop thwong mai ciia céc loai tinh dau thyc vat trude day da duoc
ching minh 14 thuc ddy ting truéng, phat huy tac dung khang khuin va ting cuong

chtrc ning mién dich & tdm [66, 67].

Trong nghién ctru ndy, khéng quan sat thiy sy khéc biét dang ké vé hiéu suat
tang truong, bao gom trong lwong cudi (W1), ting trong (WQ), toe do ting truong cu
thé (SGR) va trong luong trung binh hang ngay (ADG), ciing nhu ty 1& sdng (SR)
gitta tom dugc cho dn ché do an bd sung SCFP (S3) hoac phytogenics (Ph) so voi
nhom dbi ching (p > 0,05). Cac nghién cau trude ddy bao céo vé su cai thién céc chi

s6 tang trudang sau khi bd sung cac san pham c6 nguon gdc tir S. cerevisiae hoac cac
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hop chat phytogenic thudng thir nghiém thoi gian cho an dai hon, tir 56 dén 60 ngay
[31, 32, 62, 66, 67, 122 189], trong khi thir nghiém hién tai chi kéo dai 45 ngay.
Khoang thoi gian thi nghiém cua ching t6i c6 thé chua du dé phat hién cac khac biét
c6 thé do ludng duoc hodc co v nghia théng ké vé ting truong. Hon nita, hiéu qua
ting trudng cua tdm con phu thudc vao nhiéu yéu tb, bao gom tudi tom, diéu kién
moi truong va mat do nudi, do d6 su cai thién ting truéng cd thé khong duoc thé hién
rd trong mot khoang thai gian ngan. Trén co so két qua nay, co thé thay viéc bd sung
SCFP (S3) va phytogenics (Ph) vao ché d6 an trong 45 ngay chua dan dén cai thién
téc do tang truong cua tdm thé chan trang véi trong luong co thé trung binh ban dau
la 1,52 g/con. Do d6, doi véi nhitng thi nghiém danh gia tang truong, can thiét tién
hanh véi khoang thoi gian theo dai dai hon dé thay 1& duoc btc tranh anh huong 1én

hiéu qua tang truong cua tom.
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KET LUAN VA KIEN NGHI
1. Két luan

1. B6 sung postbiotics, san pham 18n men tir Saccharomyces cerevisiae (SCFP),
vao ché d6 an cua tdm & mirc 0,35-0,45% cd hiéu qua trong viéc ting cudng dap wng
mién dich bam sinh ¢ tdm thé chan trang (Penaeus vannamei), déng thoi khdng anh
huong dén hiéu suat tang truang. SCFP cai thién dang ké céc chi s6 té bao mau (THC,
GC, HC) va hoat dong cua cac enzyme mién dich PO, RES va SOD.

2. Chuang vi khuan Vibrio parahaemolyticus CED12020 14 chung c6 doc luc
manh nhat trong s6 chin ching dugc khao sat, mang ca hai gene doc to pirA*, pirB'
va biéu hién hoat tinh cao cuia cac enzyme ngoai doc té hemolysin, phospholipase va
lipase. Chung CED12020 gy bénh va ty 1¢ tir vong cao ¢ tdm thé chan trang c& 5-6
g/con, véi LDso duoce xéc dinh la 3,0x10° CFU/m.

3. B6 sung 0,45% SCFP trong ché do an di ting cudng déng ké kha niang mién
dich cua tdm thé chan tring chdng lai vi khuan V. parahaemolyticus CED12020. Ty
1& song st sau 15 ngay gay nhiém vi khuan cua nhém SCFP dat 82,15%, cao hon
dang ké so v6i nhom d6i ching duong (45,94%) va cac ton thuong mo gan tuy, mang
va rudt & nhdm SCFP it nghiém trong hon. Tém trong nhom SCEP duy tri s6 lugng
THC, GC, HC cao cuing véi hoat dong PO, RES va SOD vuot tri so véi dbi chang.
SCFP thiic day phan ¢ng mién dich bam sinh manh mé&, nhanh chéng va hd tro hiéu

qua ca giai doan phong ngtra trude khi nhidm tring va phuc héi sau khi nhidm trung.

4. B6 sung postbiotics (0,45% SCFP) hoic phytogenics (0,02% tinh dau thuc
vat) vao ché do in cua tdm thé chan tring trong thoi gian thir nghiém 45 ngay khdng
cai thién hiéu suat ting trudng cta tdm. Tuy nhién, ca hai ché d6 bo sung déu cai
thién dang ké cac chi sé6 mién dich (THC, GC, HC, PO, RES, SOD) so v4i nhom dbi
chang, trong d6 SCFP cho thay hiéu qua kich thich mién dich vuot troi, dac biét 1a
vé s6 lugng GC va hoat dong PO.
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2. Kién nghi

1. Trén co s& cac két qua thu dugc, SCFP mot san pham postbiotics c6 ngudn
gdc tir qua trinh 18n men Saccharomyces cerevisiae, c6 thé dugc xem xét nhu mot
chat phu gia thirc 4n tiém ning nham ting cudng kha ning mién dich ¢ tdm thé chan
trang. Trong bdi canh nudi trong thay san thAm canh ngay cang chiu nhiéu tac dong
tir C4C yéu t6 stress mdi trudng va nguy co bung phat dich bénh, viéc bo sung SCFP
vao khau phan an cua tém dugc dé xuat nhu mét chién lwge quan ly bén virng va hiéu
qua, gop phan cai thién quan ly sac khoe tdm va giam sy phu thudc vao khang sinh

trong qué trinh san xuat.

2. Nghién ctru can tiép tuc thuc hién, tap trung nghién ctu vé bién doi md bénh
hoc cua tdm truéc va sau khi gay nhidm vai vi khuan o ting thoi diém, dé lam sang
t6 tac dung ciia SCFP ddi véi viéc duy tri tinh toan ven ciia mo dudi tic dong cing
thang gay bénh. Bén canh do6, can c6 thém nhitng nghién ciru sau hon vé cac co ché
mién dich, lién quan dén biéu hién gene duoc kich hoat bai SCFP ¢ tém. Déng thoi,
can tién hanh cac thi nghiém vai thoi gian nudi kéo dai hon 45 ngay dé danh gia day
da anh huong cia SCFP dén hiéu qua ting truong cua tdm, ciing nhu danh gia tac
dong lau dai caa viéc bd sung SCFP trong nudi tdm thé chan trang & diéu kién san
Xuat, dé cung cap mot giai phéap thay thé bén vitrng cho khang sinh trong nudi trong

thay san.
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PHU LUC

Phu luc 1. Ham lwong SCFP Ién d@ap wng mién dich caa tom

1.1. S6 lweng té bao mau sau 45 ngay thi nghiém cho in

1. THC (10° t& bao/ml)

e S0 (0%’SCFP) $1(0.25% SCFP) $2(0.35% SCFP) $3 (0.45% SCFP)

BE4 | BE9 | BE12| BE1 | BE6 | BES | BE2 | BE3 | BE7 | BES5S | BE10 | BE11
1 189.6 | 193.2 | 180.0 | 314.4 | 315.6 | 303.6 | 321.6 | 304.8 | 330.0 | 486.0 | 478.8 | 451.2
2 169.2 | 182.4 | 174.0 | 327.6 | 308.4 | 290.4 | 302.4 | 318.0 | 319.2 | 475.2 | 468.0 | 480.0
3 177.6 | 200.4 | 192.0 | 292.8 | 326.4 | 306.0 | 318.0 | 315.6 | 308.4 | 433.2 | 450.0 | 445.2
4 |192.0 | 172.8 | 195.6 | 303.6 | 296.4 | 314.4 | 295.2 | 322.8 | 294.0 | 462.0 | 439.2 | 469.2
5 198.0 | 201.6 | 200.4 | 302.4 | 307.2 | 301.2 | 304.8 | 324.0 | 325.2 | 470.4 | 459.6 | 474.0
6 195.6 | 188.4 | 202.8 | 301.2 | 291.6 | 297.6 | 315.6 | 277.2 | 304.8 | 436.8 | 446.4 | 481.2
7 | 202.8| 192.0 | 198.0 | 283.2 | 300.0 | 308.4 | 318.0 | 316.8 | 326.4 | 457.2 | 435.6 | 482.4
8 176.4 | 195.6 | 190.8 | 332.4 | 294.0 | 291.6 | 325.2 | 284.4 | 318.0 | 462.0 | 447.6 | 430.8
9 196.8 | 184.8 | 170.4 | 312.0 | 303.6 | 292.8 | 296.4 | 325.2 | 308.4 | 459.6 | 442.8 | 424.8
10 | 181.2 | 199.2 | 208.8 | 295.2 | 291.6 | 309.6 | 298.8 | 332.4 | 318.0 | 441.6 | 478.8 | 475.2
Mean 190.08 303.84 312.32 458.16
SD 10.80 11.75 13.61 17.92

2. HC (10* té bao/ml)

STT SO0 (0% SCFP) S1(0.25% SCFP) S$2 (0.35% SCFP) $3 (0.45% SCFP)

BE4 | BE9 | BE12 | BE1 | BE6 | BES | BE2 | BE3 | BE7 | BES5S | BE1O | BE11
1 129.6 | 133.2 | 127.2 | 224.4 | 218.4 | 210.0 | 223.2 | 213.6 | 229.2 | 340.8 | 326.4 | 310.8
2 117.6 | 127.2 | 122.4 | 229.2 | 214.8 | 205.2 | 223.2 | 219.6 | 220.8 | 332.4 | 330.0 | 332.4
3 121.2 | 139.2 | 141.6 | 202.8 | 225.6 | 211.2 | 222.0 | 217.2 | 216.0 | 301.2 | 312.0 | 306.0
4 | 130.8 | 118.8 | 144.0 | 210.0 | 204.0 | 220.8 | 205.2 | 226.8 | 200.4 | 319.2 | 302.4 | 321.6
5 136.8 | 139.2 | 139.2 | 211.2 | 212.4 | 211.2 | 213.6 | 225.6 | 223.2 | 327.6 | 321.6 | 327.6
6 138.0 | 128.4 | 140.4 | 213.6 | 200.4 | 205.2 | 220.8 | 194.4 | 208.8 | 304.8 | 308.4 | 334.8
7 138.0 | 133.2 | 138.0 | 196.8 | 208.8 | 211.2 | 219.6 | 219.6 | 224.4 | 318.0 | 302.4 | 337.2
8 120.0 | 134.4 | 132.0 | 232.8 | 200.4 | 200.4 | 223.2 | 195.6 | 218.4 | 318.0 | 309.6 | 298.8
9 133.2 | 127.2 | 117.6 | 217.2 | 210.0 | 205.2 | 204.0 | 225.6 | 213.6 | 318.0 | 312.0 | 295.2
10 | 124.8 | 139.2 | 145.2 | 206.4 | 201.6 | 214.8 | 208.8 | 231.6 | 219.6 | 303.6 | 334.8 | 330.0
Mean 131.92 211.20 216.92 317.92
) 8.12 8.90 9.50 13.01

3. GC (10* té bao/ml)

STT SO0 (0% SCFP) $1(0.25% SCFP) $2 (0.35% SCFP) S$3 (0.45% SCFP)

BE 4 | BE9 | BE12 | BE1 | BE6 | BES | BE2 | BE3 | BE7 | BE5S | BE10 | BE11
1 60.0 | 60.0 | 52.8 | 90.0 | 97.2 | 936 | 98.4 | 91.2 | 100.8 | 145.2 | 152.4 | 140.4
2 51.6 | 552 | 51.6 | 98.4 | 936 | 852 | 79.2 | 984 | 98.4 | 142.8 | 138.0 | 147.6
3 564 | 61.2 | 50.4 |90.0|100.8| 94.8 | 96.0 | 98.4 | 92.4 | 132.0 | 138.0 | 139.2
4 61.2 | 54.0 | 51.6 |93.6| 924 | 93.6 | 90.0 | 96.0 | 93.6 | 142.8 | 136.8 | 147.6
5 61.2 | 62.4 | 61.2 | 91.2| 948 | 90.0 | 91.2 | 98.4 | 102.0 | 142.8 | 138.0 | 146.4
6 57.6 | 60.0 | 62.4 |87.6| 91.2 | 924 | 948 | 828 | 96.0 | 132.0 | 138.0 | 146.4
7 64.8 | 588 | 60.0 |86.4 | 91.2 | 97.2 | 98.4 | 97.2 | 102.0 | 139.2 | 133.2 | 145.2
8 56.4 | 61.2 | 588 |99.6 |93.60 | 91.2 |102.0| 88.8 | 99.6 | 144.0 | 138.0 | 132.0
9 63.6 | 57.6 | 52.8 | 948 | 936 | 87.6 | 924 | 99.6 | 94.8 | 141.6 | 130.8 | 129.6
10 56.4 | 60.0 | 63.6 | 888 | 90.0 | 94.8 | 90.0 | 100.8 | 98.4 | 138.0 | 144.0 | 145.2
Mean 58.16 92.64 95.40 140.24
SD 4.09 3.76 5.48 5.74




1.2. Hoat dong enzyme mién dich sau 45 ngay thi nghiém cho in

4. PO (OD 490 nm)

STT S0 (0% SCFP) S1(0.25% SCFP) S2 (0.35% SCFP) $3 (0.45% SCFP)
BE 4 | BE9 | BE12 | Bé1 BE6 | BES BE 2 BE3 | BE7 | BES BE 10 BE 11
1 0.26 | 0.32 | 0.34 | 0.58 | 0.51 | 0.54 | 0.56 | 0.52 | 0.57 | 0.80 | 0.73 0.73
2 033|026 | 031 | 0.54 | 0.54 | 0.52 | 0.50 | 0.57 | 0.56 | 0.55 | 0.71 0.74
3 0.32 | 0.27 | 0.27 | 0.53 | 0.50 | 0.57 | 0.57 | 0.51 | 0.60 | 0.54 | 0.66 0.79
4 030 | 035| 038 | 0.56 | 049 | 049 | 0.51 | 0.58 | 0.62 | 0.53 | 0.67 0.61
5 0.27 | 0.38 | 0.32 | 049 | 057 | 0.51 | 0.52 | 0.54 | 0.52 | 0.77 | 0.66 0.63
6 0.28 | 0.33 | 0.29 | 0.54 | 048 | 048 | 0.60 | 0.59 | 0.63 | 0.76 | 0.60 0.75
7 035]|039| 038 | 052|049 | 050 | 0.59 | 0.51 | 0.56 | 0.75 | 0.63 0.70
8 0.34 | 038 | 036 | 048 | 0.55 | 0.48 | 0.54 | 0.55 | 0.51 | 0.71 | 0.57 0.67
9 031|029 | 037 | 058 | 053|048 | 053 | 053|054 | 067 | 0.74 0.65
10 0.29 | 0.37 | 035 | 0.56 | 0.50 | 0.54 | 0.54 | 0.49 | 0.68 | 0.72 | 0.62 0.61
Mean 0.33 0.52 0.55 0.68
SD 0.04 0.03 0.04 0.08
5. RES (OD 630 nm)
STT S0 (0% SCFP) $1 (0.25% SCFP) S2 (0.35% SCFP) $3 (0.45% SCFP)
BE 4 | BE9 | BE12 Bé1 BEG6 | BES | BE2 BE 3 BE7 | BES BE 10 BE 11
1 0.16 | 0.19 | 0.14 | 038 | 0.47 | 0.34 | 0.81 | 0.62 | 0.80 | 0.80 | 0.73 0.73
2 0.23 | 0.16 | 0.22 | 0.44 | 044 | 0.42 | 0.80 | 0.57 | 0.56 | 0.55 | 0.71 0.84
3 0.22 | 0.27 | 0.27 | 033 | 0.34 | 0.37 | 0.57 | 0.61 | 0.66 | 0.54 | 0.66 0.79
4 0.21 | 0.25 | 0.18 | 0.36 | 0.40 | 0.46 | 0.61 | 0.60 | 0.62 | 0.53 | 0.67 0.61
5 0.27 | 0.15 | 0.23 | 0.46 | 0.37 | 0.31 | 0.62 | 0.84 | 0.57 | 0.77 | 0.66 0.63
6 0.18 | 0.23 | 0.19 | 0.44 | 0.38 | 0.41 | 0.60 | 0.64 | 0.73 | 0.76 | 0.60 0.75
7 0.15 | 0.23 | 0.18 | 0.42 | 044 | 040 | 059 | 0.71 | 0.76 | 0.75 | 0.63 0.54
8 0.24 | 0.19 | 0.23 | 0.45 | 045 | 0.48 | 0.74 | 0.67 | 0.56 | 0.71 | 0.57 0.67
9 0.25 | 0.15 | 0.17 | 0.48 | 043 | 0.38 | 0.73 | 0.59 | 0.54 | 0.67 | 0.74 0.65
10 0.19 | 0.17 | 0.25 | 0.46 | 0.41 | 0.44 | 0.64 | 0.55 | 0.68 | 0.72 | 0.62 0.61
Mean 0.21 0.41 0.65 0.67
SD 0.04 0.05 0.09 0.08
6. SOD (OD 560nm)
STT S0 (0% SCFP) S1 (0.25% SCFP) S2 (0.35% SCFP) S3 (0.45% SCFP)
BE 4 | BE9 | BE12 Bé1 | BE6 | BES | BE2 | BE3 BE7 BES5 BE 10 BE11
1 137 | 145 | 144 |241 234|254 |3.81|3.83| 3.67 | 3.47 3.71 3.81
2 1.46 | 1.32 | 158 |235|238|2.61|3.56|3.78| 3.55 | 3.65 3.74 3.76
3 1.26 | 1.37 | 1.62 |249|236|239|3.49|3.62| 3.61 | 3.67 3.69 3.68
4 131 | 154 | 132 |243 342|243 |3.55|3.75| 3.59 | 3.77 3.63 3.85
5 1.60 | 1.36 | 1.35 |2.31 /241|247 |3.52| 359 | 3.69 | 3.49 3.81 3.75
6 1.23 | 1.15| 1.57 | 239|247 |2.56|3.47 | 3.66 | 3.66 | 3.50 3.70 3.64
7 130 | 1.71 | 155 (244|248 |2.44|3.77 | 3.74 | 3.49 | 3.51 3.84 3.79
8 1.27 | 131 | 161 |255|239|2.48|3.76 |3.63 | 3.59 | 3.70 3.68 3.63
9 135 | 132 | 137 |243 245|259 |3.62|3.76 | 3.56 | 3.62 3.84 3.76
10 130 | 146 | 1.33 |245|251|2.41|3.83|3.81| 3.52 | 3.64 3.71 3.76
Mean 1.41 2.48 3.65 3.69
SD 0.14 0.19 0.11 0.10




1.3. Phén tich thong ké

1. THC (10* té bao/ml)

Descriptive Statistics: THC

Variable Treatments Mean SE Mean StDev Minimum Median Maximum
THC 0% - Tank 12 191.28 4.01 12.69 170.40 193.80 208.80
0% - Tank 4 187.92 3.52 11.13 169.20 190.80 202.80
0% - Tank 9 191.04 2.88 9.10 172.80 192.60 201.60
0.25% - Tank 1 306.48 4.85 15.35 283.20 303.00 332.40
0.25% - Tank 6 303.48 3.57 11.28 291.60 301.80 326.40
0.25% - Tank 8 301.56 2.62 8.28 290.40 302.40 314.40
0.35% - Tank 2 309.60 3.56 11.24 295.20 310.20 325.20
0.35% - Tank 3 312.12 5.72 18.10 277.20 317.40 332.40
0.35% - Tank 7 315.24 3.54 11.19 294.00 318.00 330.00
0.45% - Tank 10 454.68 5.00 15.81 435.60 448.80 478.80
0.45% - Tank 11 461.40 6.80 21.68 424.80 471.60 482.40
0.45% - Tank 5 458.28 5.37 16.97 433.20 460.20 486.00
Geneeral Linear Model: THC versus Treatments
Factor Type Levels Values
Treatments fixed 12 0% - Tank 12, 0% - Tank 4, 0% - Tank 9, 0.25% - Tank
1, 0.25% - Tank 6, 0.25% - Tank 8, 0.35% - Tank 2,
- Tank 3, 0.35% - Tank 7, 0.45% - Tank 10, 0.45%
11, 0.45% - Tank 5

Analysis of Variance for THC,

Source
Treatments
Error
Total

S 14.1021

DF Seq SS
11 1087039
108 21478
119 1108516

R-Sg = 98.

Adj
1087
21

06%

Unusual Observations for THC

Obs THC
76 277.200
78 284.400
91 486.000

118 430.800

119 424.800

R denotes an

Fit
120
120
280
400
400

312.
312.
458.
461.
461.

observation with a

S

Fit
.459
.459
.459
.459
.459

[ N N NN ]

using Adjusted SS for Tests

SS Adj MS F
039 98822 496.92
478 199
R-Sg(adj) = 97.87%

Residual St Resid

-34.920 -2.61
-27.720 -2.07
27.720 2.07
-30.600 -2.29
-36.600 -2.74

o™

P
0.000

large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence

Treatments

0.45% - Tank
0.45% - Tank
0.45% - Tank
0.35% - Tank
0.35% - Tank
0.35% - Tank
0.25% - Tank
0.25% - Tank
0.25% - Tank
0% - Tank 12
0% - Tank 9

0% - Tank 4

N
10
10
10
10
10
10
10
10
10
10
10
10

11
5
10
7

0 o N W

1
1
1

Mea

461.
458.
454.
315.
312.
309.
306.
303.

301
91.
91.
87.

Means that do not share

n Gro
4 A
3 A
7 A
2
1
6
5
5

.6

3

0

9

uping

OUwWwwww

a letter are significantly different.



2. HC (10* té bao/ml)

Descriptive Statistics: HC

Variable Treatments Mean SE Mean StDev Minimum Median Maximum

HC 0% - Tank 12 134.76 3.01 9.52 117.60 138.60 145.20
0% - Tank 4 129.00 2.43 7.70 117.60 130.20 138.00
0% - Tank 9 132.00 2.10 6.65 118.80 133.20 139.20
0.25% - Tank 1 214.44 3.66 11.57 196.80 212.40 232.80
0.25% - Tank 6 211.32 2.53 8.01 200.40 211.20 225.60
0.25% - Tank 8 209.52 2.72 8.60 194.40 210.60 222.00
0.35% - Tank 2 216.36 2.46 7.78 204.00 220.20 223.20
0.35% - Tank 3 216.96 4.02 12.70 194.40 219.60 231.60
0.35% - Tank 7 217.44 2.62 8.29 200.40 219.00 229.20
0.45% - Tank 10 312.96 4.10 12.97 285.60 312.00 330.00
0.45% - Tank 11 319.44 4.91 15.53 295.20 324.60 337.20
0.45% - Tank 5 318.36 4.06 12.84 301.20 318.00 340.80

Geneeral Linear Model: HC versus Treatments

Factor Type Levels Values

Treatments fixed 12 0% - Tank 12, 0% - Tank 4, 0% - Tank 9, 0.25% - Tank
1, 0.25% - Tank 6, 0.25% - Tank 8, 0.35% - Tank 2, 0.35%
- Tank 3, 0.35% - Tank 7, 0.45% - Tank 10, 0.45% - Tank
11, 0.45% - Tank 5

Analysis of Variance for HC, using Adjusted SS for Tests

Source DF Seg SS Adj SS Adj MS F P
Treatments 11 517359 517359 47033 424.15 0.000
Error 108 11976 11976 111

Total 119 529335

S = 10.5303 R-Sg = 97.74% R-Sg(adj) = 97.51%

Unusual Observations for HC

Obs HC Fit SE Fit Residual St Resid
76 194.400 216.960 3.330 -22.560 -2.26 R
78 195.600 216.960 3.330 -21.360 -2.14 R
91 340.800 318.360 3.330 22.440 2.25 R

104 285.600 312.960 3.330 -27.360 -2.74 R

118 298.800 319.440 3.330 -20.640 -2.07 R

119 295.200 319.440 3.330 -24.240 -2.43 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence

Treatments N Mean Grouping
0.45% - Tank 11 10 319.4 A
0.45% - Tank 5 10 318.4 A
0.45% - Tank 10 10 313.0 A
0.35% - Tank 7 10 217.4 B
0.35% - Tank 3 10 217.0 B
0.35% - Tank 2 10 216.4 B
0.25% - Tank 1 10 214.4 B
0.25% - Tank 6 10 211.3 B
0.25% - Tank 8 10 209.5 B
0% - Tank 12 10 134.8 C
0% - Tank 9 10 132.0 C
0% - Tank 4 10 129.0 C

Means that do not share a letter are significantly different.



3. GC (10* té bao/ml)

Descriptive Statistics: GC

Variable Treatments Mean SE Mean StDev Minimum Median Maximum

GC 0% - Tank 12 56.52 1.62 5.14 50.40 55.80 63.60
0% - Tank 4 58.92 1.26 3.98 51.60 58.80 64.80
0% - Tank 9 59.040 0.854 2.701 54.000 60.000 62.400
0.25% - Tank 1 92.04 1.41 4.46 86.40 90.60 99.60
0.25% - Tank 6 93.84 1.01 3.19 90.00 93.60 100.80
0.25% - Tank 8 92.04 1.15 3.62 85.20 93.00 97.20
0.35% - Tank 2 93.24 2.01 6.35 79.20 93.60 102.00
0.35% - Tank 3 95.16 1.82 5.74 82.80 97.80 100.80
0.35% - Tank 7 97.56 1.03 3.25 92.40 98.40 102.00
0.45% - Tank 10 138.00 2.08 6.57 129.60 138.00 152.40
0.45% - Tank 11 141.96 2.07 6.55 129.60 145.20 147.60
0.45% - Tank 5 140.04 1.50 4.73 132.00 142.20 145.20

Geneeral Linear Model;: GC versus Treatments

Factor Type Levels Values
Treatments fixed 12 0% - Tank 12, 0% - Tank 4, 0% - Tank 9, 2.5% - Tank
1, 0.25% - Tank 6, 0.25% - Tank 8, 0.35% - Tank 2,

Analysis of Variance for GC,

Source
Treatmen
Error
Total

S = 4.87

ts

401

DF Seq SS
11 101589.0
108 2565.6
119 104154.6

R-Sg = 97.5

4%

Unusual Observations for GC

Obs
62 79.
77 82.
101 152.
118 132.
119 129.
R denote

Grouping Information Using Tukey Method and 95.0% Confidence

Treatmen
.45% -
.45% -
.45% -
.35% -
.35% -
.25% -
.35% -
.25% -
.25% -
- Tan
- Tan
- Tan

o\

oe

OO OO0 OOOoOooOo

o\

GC
200
800
400
000
600

S an

ts

Tank
Tank
Tank
Tank
Tank
Tank
Tank
Tank
Tank
k 9

k 4

k 12

93.
95.
138.
141.
141.

Fit
240
160
000
960
960

S

i el e e e |

- Tank 3, 0.35% - Tank 7, 0.45% - Tank 10,
11,

0.45% - Tank 5

using Adjusted SS for Tests

Adj SS Adj MS F P
101589.0 9235.4 388.76 0.000
2565.6 23.8

Fit

.5
.5
.5
.5
.5

41
41
41
41
41

R-Sq(adj) = 97.29%

Residual St Resid

-14.040 -3.04 R
-12.360 -2.67 R
14.400 3.11 R
-9.960 -2.15 R
-12.360 -2.67 R

observation with a large standardized residual.

1
5
1
7

0~ N oYy W

1

0

1
1
1

N

10
10
10
10
10
10
10
10
10
0

0

0

Mean
.96
140.
138.
97.
95.
93.
93.
92.
92.
59.04
58.92
56.52

141

04
00
56
16
84
24
04
04

Grouping

A
A
A

Wwwwww

C
C
C

Means that do not share a letter are significantly different.

0.

45%



4. PO (OD 490 nm)

Descriptive Statistics: PO (OD 490 nm)

Variable Treatments Mean SE Mean StDev Minimum Median
PO (OD 490) 0% - Tank 12 0.3370 0.0121 0.0383 0.2700 0.3450
0% - Tank 4 0.30500 0.00957 0.03028 0.26000 0.30500
0% - Tank 9 0.3340 0.0151 0.0479 0.2600 0.3400
0.25% - Tank 1 0.5380 0.0108 0.0343 0.4800 0.5400
0.25% - Tank 6 0.51600 0.00945 0.02989 0.48000 0.50500
0.25% - Tank 8 0.51100 0.00983 0.03107 0.48000 0.50500
0.35% - Tank 2 0.5460 0.0106 0.0334 0.5000 0.5400
0.35% - Tank 3 0.5390 0.0105 0.0331 0.4900 0.5350
0.35% - Tank 7 0.5790 0.0168 0.0532 0.5100 0.5650
0.45% - Tank 10 0.6590 0.0177 0.0559 0.5700 0.6600
0.45% - Tank 11 0.6880 0.0200 0.0634 0.6100 0.6850
0.45% - Tank 5 0.6800 0.0326 0.1030 0.5300 0.7150
Geneeral Linear Model: PO (OD 490) versus Treatments
Factor Type Levels Values
Treatments fixed 12 0% - Tank 12, 0% - Tank 4, 0% - Tank 9, 0.25% - Tank
1, 0.25% - Tank 6, 0.25% - Tank 8, 0.35% - Tank 2, 0.35%
- Tank 3, 0.35% - Tank 7, 0.45% - Tank 10, 0.45% - Tank

11, 0.45% - Tank 5

Analysis of Variance for PO (OD 490), using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F p
Treatments 11 1.92389 1.92389 0.17490 68.82 0.000
Error 108 0.27446 0.27446 0.00254

Total 119 2.19835

S = 0.0504113 R-Sq = 87.52% R-Sg(adj) = 86.24%

Unusual Observations for PO (OD 490)

Obs PO (OD 490) Fit SE Fit Residual St Resid
90 0.680000 0.579000 0.015941 0.101000 2.11 R
91 0.800000 0.680000 0.015941 0.120000 2.51 R
92 0.550000 0.680000 0.015941 -0.130000 -2.72 R
93 0.540000 0.680000 0.015941 -0.140000 -2.93 R
94 0.530000 0.680000 0.015941 -0.150000 -3.14 R

113 0.790000 0.688000 0.015941 0.102000 2.13 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence

Treatments N Mean Grouping
0.45% - Tank 11 10 0.6880 A
0.45% - Tank 5 10 0.6800 A
0.45% - Tank 10 10 0.6590 A
0.35% - Tank 7 10 0.5790 B
0.35% - Tank 2 10 0.5460 B
0.35% - Tank 3 10 0.5390 B
0.25% - Tank 1 10 0.5380 B
0.25% - Tank 6 10 0.5160 B
0.25% - Tank 8 10 0.5110 B
0% - Tank 12 10 0.3370 C
0% - Tank 9 10 0.3340 C
0% - Tank 4 10 0.3050 C

Means that do not share a letter are significantly different.



5. RES (OD 630 nm)

Descriptive Statistics: RES (OD 630)

Variable Treatments Mean SE Mean StDev Minimum Median Maximum
RES (OD 630) 0% - Tank 12 0.2060 0.0128 0.0403 0.1400 0.2050 0.2700
0% - Tank 4 0.2100 0.0125 0.0394 0.1500 0.2150 0.2700
0% - Tank 9 0.1990 0.0137 0.0433 0.1500 0.1900 0.2700
0.25% - Tank 1 0.4220 0.0155 0.0492 0.3300 0.4400 0.4800
0.25% - Tank 6 0.4130 0.0128 0.0406 0.3400 0.4200 0.4700
0.25% - Tank 8 0.4010 0.0167 0.0528 0.3100 0.4050 0.4800
0.35% - Tank 2 0.6710 0.0285 0.0902 0.5700 0.6300 0.8100
0.35% - Tank 3 0.6400 0.0267 0.0845 0.5500 0.6150 0.8400
0.35% - Tank 7 0.6480 0.0294 0.0928 0.5400 0.6400 0.8000
0.45% - Tank 10 0.6590 0.0177 0.0559 0.5700 0.6600 0.7400
0.45% - Tank 11 0.6820 0.0294 0.0931 0.5400 0.6600 0.8400
0.45% - Tank 5 0.6800 0.0326 0.1030 0.5300 0.7150 0.8000
Geneeral Linear Model: RES (OD 630) versus Treatments
Factor Type Levels Values
Treatments fixed 12 0% - Tank 12, 0% - Tank 4, 0% - Tank 9, 0.25% - Tank
1, 0.25% - Tank 6, 0.25% - Tank 8, 0.35% - Tank 2, 0.35%
- Tank 3, 0.35% - Tank 7, 0.45% - Tank 10, 0.45% - Tank
11, 0.45% - Tank 5
Analysis of Variance for RES (OD 630), using Adjusted SS for Tests
Source DF Seqg SS Adj SS Adj MS F P
Treatments 11 4.43761 4.43761 0.40342 83.20 0.000
Error 108 0.52369 0.52369 0.00485
Total 119 4.96130
S = 0.00696346 R-Sqg = 89.44% R-Sg(adj) = 88.37%
Unusual Observations for RES (OD 630)
Obs RES (OD 630) Fit SE Fit Residual St Resid
61 0.810000 0.671000 0.022020 0.139000 2.10 R
75 0.840000 0.640000 0.022020 0.200000 3.03 R
81 0.800000 0.648000 0.022020 0.152000 2.30 R
93 0.540000 0.680000 0.022020 -0.140000 -2.12 R
94 0.530000 0.680000 0.022020 -0.150000 -2.27 R
112 0.840000 0.682000 0.022020 0.158000 2.39 R
117 0.540000 0.682000 0.022020 -0.142000 -2.15 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence

Treatments N Mean Grouping
0.45% - Tank 11 10 0.6820 A
0.45% - Tank 5 10 0.6800 A
0.35% - Tank 2 10 0.6710 A
0.45% - Tank 10 10 0.6590 A
0.35% - Tank 7 10 0.6480 A
0.35% - Tank 3 10 0.6400 A
0.25% - Tank 1 10 0.4220 B
0.25% - Tank 6 10 0.4130 B
0.25% - Tank 8 10 0.4010 B
0% - Tank 4 10 0.2100 C
0% - Tank 12 10 0.2060 C
0% - Tank 9 10 0.1990 C

Means that do not share a letter are significantly different.



6. SOD (OD 560 nm)

Descriptive Statistics: SOD (OD 560)

Variable Treatments Mean SE Mean StDev Minimum Median Maximum

SOD (OD 560) 0% - Tank 12 1.4740 0.0391 0.1238 1.3200 1.4950 1.6200
0% - Tank 4 1.3450 0.0350 0.1107 1.2300 1.3050 1.6000
0% - Tank 9 1.3990 0.0480 0.1519 1.1500 1.3650 1.7100
0.25% - Tank 1 2.4250 0.0214 0.0675 2.3100 2.4300 2.5500
0.25% - Tank 6 2.521 0.101 0.321 2.340 2.430 3.420
0.25% - Tank 8 2.4920 0.0247 0.0780 2.3900 2.4750 2.6100
0.35% - Tank 2 3.6380 0.0443 0.1402 3.4700 3.5900 3.8300
0.35% - Tank 3 3.7170 0.0269 0.0851 3.5900 3.7450 3.8300
0.35% - Tank 7 3.5930 0.0208 0.0658 3.4900 3.5900 3.6900
0.45% - Tank 10 3.7350 0.0227 0.0717 3.6300 3.7100 3.8400
0.45% - Tank 11 3.7430 0.0227 0.0718 3.6300 3.7600 3.8500
0.45% - Tank 5 3.6020 0.0326 0.1029 3.4700 3.6300 3.7700

Geneeral Linear Model: SOD (OD 560) versus Treatments

Factor Type Levels Values

Treatments fixed 12 0% - Tank 12, 0% - Tank 4, 0% - Tank 9, 0.25% - Tank

1, 0.25% - Tank 6, 0.25% - Tank 8, 0.35% - Tank 2, 0.35%

- Tank 3, 0.35% - Tank 7, 0.45% - Tank 10, 0.45%
11, 0.45% - Tank 5

Analysis of Variance for SOD (OD 560), using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Treatments 11 107.2950 107.2950 9.7541 541.20 0.000
Error 108 1.9465 1.9465 0.0180

Total 119 109.2415

S = 0.134250 R-Sg = 98.22% R-Sg(adj) = 98.04%

Unusual Observations for SOD (OD 560)

SOD (0D
Obs 560) Fit SE Fit Residual St Resid
5 1.60000 1.34500 0.04245 0.25500 2.00 R
17 1.71000 1.39900 0.04245 0.31100 2.44 R
44 3.42000 2.52100 0.04245 0.89900 7.06 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence

Treatments N Mean Grouping
0.45% - Tank 11 10 3.743 A
0.45% - Tank 10 10 3.735 A
0.35% - Tank 3 10 3.717 A
0.35% - Tank 2 10 3.638 A
0.45% - Tank 5 10 3.602 A
0.35% - Tank 7 10 3.593 A
0.25% - Tank 6 10 2.521 B
0.25% - Tank 8 10 2.492 B
0.25% - Tank 1 10 2.425 B
0% - Tank 12 10 1.474 C
0% - Tank 9 10 1.399 C
0% - Tank 4 10 1.345 C

Means that do not share a letter are significantly different.

- Tank



Phu luc 2. Khao sat doc lwc vi khuan V. parahaemolyticus gay bénh trén tom.

2.1. Enzyme ngoai bao ddc luc ciia cac chiing vi khuan V. parahaemolyticus

1. Hoat tinh phospholipase (mm)

Lan lap CAB16002 CAB19003 CAB25001 CED12020
1 10 18 15 20
2 11 19 16 19
3 11 19 16 20
Mean 10.67 18.67 15.67 19.67
SD 0.58 0.58 0.58 0.58
2. Hoat tinh lipase (mm)
Lan l3p CAB16002 CAB19003 CAB25001 CED12020
1 12 15 16 21
2 15 13 15 23
3 13 14 14 21
Mean 13.33 14.00 15.00 21.67
SD 1.53 1.00 1.00 1.15
3. Hoat tinh hemolysin (mm)
Lan lap CAB16002 CAB19003 CAB25001 CED12020
1 14 12 14 22
2 16 14 16 23
3 16 11 14 22
Mean 15.33 12.33 14.67 22.33
SD 1.15 1.53 1.15 0.58
2.2. Ty 1é chét tich liiy tom sau giy nhiém
Ngay 2.2x10* 2.2x10° 2.2x10° 2.2x10’
sau Eém S6tom | Tomchét | SOtom | Tomchét | SGtom | Tomchét | S6tom | Tom chét
nhiém chét cdng dén chét cdng dén chét cdng dén chét cdng dén
1 0 0 0 0 3 3/120 9 9/120
2 0 0 8 8/120 50 53/120 67 76/120
3 6 6/120 22 30/120 13 63/120 35 111/120
4 6 12/120 15 45/120 12 78/120 6 117/120
5 5 17/120 7 52/120 4 82/120 3 120/120
6 0 17/120 2 54/120 3 85/120 0 120/120
7 0 17/120 2 56/120 1 86/120 0 120/120
8 0 17/120 0 56/120 0 86/120 0 120/120
9 0 17/120 0 56/120 0 86/120 0 120/120
10 0 17/120 0 56/120 0 86/120 0 120/120
11 0 17/120 0 56/120 0 86/120 0 120/120
12 0 17/120 0 56/120 0 86/120 0 120/120
13 0 17/120 0 56/120 0 86/120 0 120/120
14 0 17/120 0 56/120 0 86/120 0 120/120
15 0 17/120 0 56/120 0 86/120 0 120/120
Cong 17 56 86 120




2.3. Két qua phan wng sinh hoa kit AP 20E cac chiing vi khuan phan lap dwoc trén
tdm sau khi gay nhiém vi khuan Vibrio parahaemolyicus (Thi nghiém LDso)

Nghiém VK Phadn tng sinh héa AP1 20E
thire ONPG| ADH | LDC | ODC | CIT | H:S | URE | TDA | IND | VP | GEL |GLU |[MAN/| INO | SOR | RHA | SAC| MEL |AMY | ARA
171 | - - + - - - - - + -+ + + - - - - - + | +
Be 17.2 + + + + + + +
17 -
17.3 - - + + - - - - + - + + + - - - - - + +
10% Bé 18.1 | - - - + - - - - + - + + + - - - - - - +
CFU 18 182 | - - + + - - - - + - + + + - - - - - - +
/ml 183 - | - |+ |+ | - - - -+ -1 +|+]+|-1-1-1-1=-1-1H+
241 | - - - + - - - - + - + + + - - - - - - +
Bé 24.2 + + + + + +
24 :
24.3 - - + - - - - - + - + + + - - - - - - +
19.1 | - - + + - - - - + - + + + - - - - - - +
Bé 19.2 + + + |+ + +
19 :
193 | - - + + - - - - + - + + + - - - - - + | +
105 Bé 22.1 | - - + - - - - - + - + + + - - - - - + | +
CFU € 222 | - - + + - - - - + - + + + - - - - - - +
| 22
/m 223 | - - + + - - - - + - + + + - - - - - - +
28.1 | - - + - - - - - + - + + + - - - - - - +
Bé 28.2 + + + + + +
28 :
28.3 - - + - - - - - + - + + + - - - - - - +
20.1 | - - + + - - - - + - + + + - - - - - - +
Bé 20.2 + + + + |+ + + |+
20 :
203 | - - + - - - - - + - + + + - - - - - - +
291 | - - + - - - - - + - + + + - - - - - - +
6 .
ggu Bé 29.2 + + + + + + +
| 29 :
/m 29.3 | - - + + - - - - + - + + + - - - - - + | +
301 | - - + - - - - - + - + + + - - - - - - +
Bé 30.2 + + + + + + +
30 :
30.3 - - + + - - - - + - + + + - - - - - - +
16.1 | - - - + - - - - + - + + + - - - - - - +
Bé 16.2 + + + |+ + + |+
16 :
163 | - - + + - - - - + - + + + - - - - - - +
107 Bé 21.1 | - - + - - - - - + - + + + - - - - - + +
CFU € 21.2 | - - - + - - - - + - + + + - - - - - - +
| 21
/m 213 | - - + - - - - - + - + + + - - - - - - +
251 | - - + - - - - - + - + + + - - - - - - +
Bé 25.2 + + + + + + +
25 :
25.3 - - + + - - - - + - + + + - - - - - + +




Tong hop két qua dinh danh vi khuan trén Apiweb™ - API 20E

Code phan irng

STT | Chung vi khuan sinh héa Két qua dinh danh ID (%)
1 17.1 4046107 Vibrio parahaemolyicus 98,8
2 17.2 4146106 Vibrio parahaemolyicus 99,9
3 17.3 4146107 Vibrio parahaemolyicus 99,9
4 18.1 0146106 Vibrio parahaemolyicus 99,9
5 18.2 4146106 Vibrio parahaemolyicus 99,9
6 18.3 4146106 Vibrio parahaemolyicus 99,9
7 24.1 0146106 Vibrio parahaemolyicus 99,9
8 24.2 0146106 Vibrio parahaemolyicus 99,9
9 24.3 4046106 Vibrio parahaemolyicus 99,3
10 19.1 4146106 Vibrio parahaemolyicus 99,9
11 19.2 4046106 Vibrio parahaemolyicus 99,3
12 19.3 0146107 Vibrio parahaemolyicus 99,8
13 22.1 4046107 Vibrio parahaemolyicus 98,8
14 22.2 4146106 Vibrio parahaemolyicus 99,9
15 22.3 4146106 Vibrio parahaemolyicus 99,9
16 28.1 4046106 Vibrio parahaemolyicus 99,3
17 28.2 4046106 Vibrio parahaemolyicus 99,3
18 28.3 4046106 Vibrio parahaemolyicus 99,3
19 20.1 4146106 Vibrio parahaemolyicus 99,9
20 20.2 4146107 Vibrio parahaemolyicus 99,9
21 20.3 0146106 Vibrio parahaemolyicus 99,9
22 29.1 4046106 Vibrio parahaemolyicus 99,3
23 29.2 4146106 Vibrio parahaemolyicus 99,9
24 29.3 4146107 Vibrio parahaemolyicus 99,9
25 30.1 4046106 Vibrio parahaemolyicus 99,3
26 30.2 4146106 Vibrio parahaemolyicus 99,9
27 30.3 4146106 Vibrio parahaemolyicus 99,9
28 16.1 0146106 Vibrio parahaemolyicus 99,9
29 16.2 0146107 Vibrio parahaemolyicus 99,8
30 16.3 4146106 Vibrio parahaemolyicus 99,9
31 21.1 4046107 Vibrio parahaemolyicus 98,9
32 21.2 0146106 Vibrio parahaemolyicus 99,9
33 213 4046106 Vibrio parahaemolyicus 99,3
34 25.1 4046106 Vibrio parahaemolyicus 99,3
35 25.2 4146106 Vibrio parahaemolyicus 99,9
36 25.3 4146107 Vibrio parahaemolyicus 99,9




Két qua dinh danh vi khuan trén phan mém Apiweb™ - API 20E

API 20 E V5.0 Printout Export New test Modify
REFERENCE DATE
[17.1 | 8/12/24 |
COMMENT

~

GOOD IDENTIFICATION

Strip APl 20 EV5.0
Profile 4046107
Note
Significant taxa Yo ID T Tests against
Vibrio parahaemolyticus 98.8 0.64 | ODC 99% | | |
Next taxon Yo ID T Tests against
Aeromonas hydrophila/caviae/sobria 1 0.8 0.28 ONPG 98% | ADH 90% | LDC 25% | SAC 97%
API 20 E V5.0 Printout Export New test Modify
REFERENCE DATE
[172 | [8/12/24 |
COMMENT

~

EXCELLENT IDENTIFICATION

Strip APl 20 EV5.0
Profile 4146106
Note
Significant taxa % 1D T Tests against
Vibrio parahaemolyticus 99.9 1.0 | | |
Next taxon % 1D T Tests against
Vibrio alginolyticus 0.1 0.36 | SAC 99% | ARA 1% | |
API 20 E V5.0 Printout Export New test Modify
REFERENCE DATE
[17.3 | 8/12/24 |
COMMENT
=
EXCELLENT IDENTIFICATION
Strip APl 20 EV5.0
Profile 4146107
Note
Significant taxa % ID T Tests against
Vibrio parahaemolyticus 999 0.92 | | |
Next taxon % ID T Tests against
Vibrio vulnificus 0.1 0.22 | ONPG99% | ARA 0% | |
API 20 E V5.0 Printout Export New test Modify
REFERENCE DATE
[18.1 | 8/12/24 |
CONMMENT
i
VERY GOOD IDENTIFICATION
Strip API 20 EV5.0
Profile 0146106
Note
Significant taxa % 1D T Tests against
Vibrio parahaemolyticus 99.9 072 [LDC 99% | | |
MNext taxon % 1D T Tests against
Vibrio alginolyticus 0.1 0.11 |LDC 98% | SAC 99% | ARA 1% |




API 20 E V5.0 Printout Export New test Modify
REFERENCE DATE
[18.2 | 8/12/24 |
COMMENT
o
EXCELLENT IDENTIFICATION
Strip API 20 EV5.0
Profile 4146106
Note
Significant taxa % ID Tests against
Vibrio parahaemolyticus 99.9 1.0 | | |
Next taxon Y ID T Tests against
Vibrio alginolyticus 0.1 0.36 | SAC 99% [ ARA 1% | |
API 20 E V5.0 Printout Export New test Modify
REFERENCE DATE
[183 | 8/12/24 |
COMMENT

A

EXCELLENT IDENTIFICATION

Strip AP| 20 E V5.0
Profile 4146106
Note
Significant taxa Y ID Tests against
Vibrio parahaemolyticus 999 1.0 | | |
Next taxon Y ID T Tests against
Vibrio alginolyticus 0.1 0.36 | SAC 99% [ ARA 1% | |
API 20 E V5.0 Printout Export MNew test Modify
REFERENCE DATE
[24.1 | 8/12/24 |
COMMENT
P
VERY GOOD IDENTIFICATION
Strip API 20 E V5.0
Profile 0146106
MNote
Significant taxa % ID T Tests against
Vibrio parahaemolyticus 99.9 0.72 | LDC 99% | | |
Next taxon % ID T Tests against
Vibrio alginolyticus 0.1 0.11 |LDC 98% | SAC 99% | ARA 1% ]
API 20 E V5.0 Printout Export New test Modify
REFERENCE DATE
[24.2 | 8/12/24 |
COMMENT
A
VERY GOOD IDENTIFICATION
Strip API 20 E V5.0
Profile 0146106
Note
Significant taxa % ID T Tests against
Vibrio parahaemolyticus 99.9 0.72 [LDC 99% | | |
Next taxon % ID T Tests against
Vibrio alginolyticus 0.1 011 |LDC 98% [ SAC 99% | ARA 1% |




Printout

Export

New test

API 20 E V5.0

Modify

REFERENCE

DATE

[24.3 |

8/12/24

COMMENT

Strip

VERY GOOD IDENTIFICA

TION
API 20 EV50

Profile

4046106

Note

Significant taxa

Y% ID

Tests against

Vibrio parahaemolyticus

99.3

0.72

ODC 99% |

Next taxon

% ID

Tests against

Vibrio alginolyticus

0.5

0.28

ODC 75% | SAC  99% | ARA

1% |

API 20 E V5.0

Printout

Export

Mew test

Modify

REFERENCE

DATE

[19.1 |

8/12/24

COMMENT

Strip

EXCELLENT IDENTIFICA

TION
APl 20 EV5.0

Profile

4146106

Note

Significant taxa

% ID

Tests against

Vibrio parahaemolyticus

29.9

Next taxon

% ID

Tests against

Vibrio alginolyticus

0.1

0.36

SAC 99% | ARA

1% | |

Printout

Export

New test

API 20 E V5.0

Modify

REFERENCE

DATE

[19.2 |

8/12/24

COMMENT

Strip

VERY GOOD IDENTIFICA

TION
API 20 EV5.0

Profile

4046106

Note

Significant taxa

% ID

Tests against

Vibrio parahaemolyticus

99.3

0.72

ODC 99% |

Next taxon

% ID

Tests against

Vibrio alginolyticus

0.5

0.28

oDC 75% | SAC 99% | ARA

1% |

Printout

Export

New test

API 20 E V5.0

Modify

REFERENCE

DATE

19.3 |

8/13/24

COMMENT

VERY GOOD IDENTIFICA
API 20 EV5.0

Strip

TION

Profile

0146107

Note

Significant taxa

Y% 1D

Tests against

Vibrio parahaemolyticus

99.8

LDC 99% |

Next taxon

Y% 1D

Tests against

Vibrio vulnificus

0.1

ONPG99% | LDC 91% | ARA

0% |




API 20 E V5.0 Printout Export New test Modify
REFERENCE DATE
[22.1 | 8/12/24 |
COMMENT

s

GOOD IDENTIFICATION

Strip API 20 EV50
Profile 4046107
Note
Significant taxa % ID T Tests against
Vibrio parahaemolyticus 98.8 0.64 | ODC 99% | | |
Next taxon Yo ID T Tests against
Aeromonas hydrophila/caviae/sobria 1 0.8 0.28 ONPG 98% | ADH 90% | LDC 25% | SAC 97%
API 20 E V5.0 Printout Export New test Modify
REFERENCE DATE
[22.2 | 8/13/24 |
COMMENT
P
EXCELLENT IDENTIFICATION
Strip API 20 EV50
Profile 4146106
Note
Significant taxa % ID Tests against
Vibrio parahaemolyticus 99.9 1.0 | | |
Next taxon % ID T Tests against
Vibrio alginolyticus 0.1 0.36 | SAC 99% |ARA 1% | |
API 20 E V5.0 Printout Export MNew test Modify
REFERENCE DATE
[22.3 | 8/13/24 |
COMMENT
EXCELLENT IDENTIFICATION
Strip API 20 EWV5.0
Profile 4146106
Note
Significant taxa % ID Tests against
Vibrio parahaemolyticus 99.9 1.0 | | |
Next taxon % ID T Tests against
Vibrio alginolyticus 0.1 036 | SAC 99% [ARA 1% | |
API 20 E V5.0 Printout Export New test Modify
REFERENCE DATE
[28.1 | 8/13/24
COMMENT
VERY GOOD IDENTIFICATION
Strip API 20 EV5.0
Profile 4046106
Note
Significant taxa % ID T Tests against
Vibrio parahaemolyticus 99.3 0.72 | ODC 99% | | |
Next taxon % ID T Tests against
Vibrio alginolyticus 0.5 028 [ODC 75% | SAC 99% | ARA 1% |




API 20 E V5.0

Printout

Export

New test

Modify

REFERENCE

DATE

[282 |

a/14/24

COMMENT

Strip

VERY GOOD IDENTIFICA
API 20 EV5.0

TION

Profile

4046106

Note

Significant taxa

% 1D

Tests against

Vibrio parahaemolyticus

99.3

0.72

oDC  99% | |

Next taxon

% ID

Tests against

Vibrio alginolyticus

0.5

0.28

ODC 75% | SAC 99% | ARA

1% |

Printout

Export

New test

API 20 E V5.0

Modify

REFERENCE

DATE

[28.3 |

8/14/24

COMMENT

Strip

VERY GOOD IDENTIFICA
APl 20 EV5.0

TION

Profile

4046106

MNote

Significant taxa

% ID

Tests against

Vibrio parahaemolyticus

99.3

0.72

oDC  99% | |

Next taxon

% ID

Tests against

Vibrio alginolyticus

0.5

0.28

ODC 75% | SAC  99% | ARA

1% |

Printout

Export

New test

API 20 E V5.0

Modify

REFERENCE

DATE

[20.1 |

8/13/24

COMMEMT

Strip

EXCELLENT IDENTIFICA
API 20 EV5.0

TION

Profile

41486106

Note

Significant taxa

% ID

Tests against

Vibrio parahaemolyticus

99.9

Next taxon

% ID

Tests against

Vibrio alginolyticus

0.1

0.36

SAC 99% [ARA 1% ]

Printout

Export

New test

API 20 E V5.0

Modify

REFERENCE

DATE

[20.2 |

8/13/24

COMMENT

Strip

EXCELLENT IDENTIFICA

TION
API 20 EV5.0

Profile

4146107

Note

Significant taxa

% ID

Tests against

Vibrio parahaemolyticus

99.9

0.92

Next taxon

% ID

Tests against

Vibrio vulnificus

0.1

0.22

ONPG99% | ARA 0% |




API 20 E V5.0

Printout

Export

New test

Modify

REFERENCE

DATE

[20.3 |

8/13/24

COMMENT

Strip

VERY GOOD IDENTIFICA

TION
APl 20 EWV5.0

Profile

0146106

Note

Significant taxa

% ID

Tests against

Vibrio parahaemolyticus

99.9

0.72

LDC 99% | | |

Next taxon

% ID

Tests against

Vibrio alginolyticus

0.1

0.11

LDC 98% | SAC 99% [ ARA 1% |

Printo

ut Export

Mew test

API 20 E V5.0

Modify

REFERENCE

DATE

29.1 |

8/14/24

COMMENT

VERY GOOD IDENTIFICA
Strip

TION
API 20 EV5.0

Profile

4046106

Note

Significant taxa

% ID

Tests against

Vibrio parahaemolyticus

99.3

0.72

ODC  99% | | |

Next taxon

% ID

Tests against

Vibrio alginolyticus

0.5

0.28

ODC 75% | SAC 99% | ARA 1% |

Printo

API 20 E V5.0

ut Export

New test

Modify,

REFERENCE

DATE

[20.2 |

8/14/24

COMMENT

EXCELLENT IDENTIFICA
Strip

TION
APl 20 EV5.0

Profile

4146106

Note

Significant taxa

% ID

Tests against

Vibrio parahaemolyticus

99.9

Next taxon

% ID

Tests against

Vibrio alginolyticus

0.1

0.36

SAC 99% |ARA 1% |

API 20 E V5.0

Printout

Export

New test

Modify

REFERENCE

DATE

[20.3 |

[814/24

COMMENT

EXCELLENT IDENTIFICA
Strip

TION
API20 EV5.0

Profile

4146107

Note

Significant taxa

% ID

Tests against

Vibrio parahaemolyticus

99.9

0.92

Next taxon

% ID

Tests against

Vibrio vulnificus

0.1

0.22

ONPG 99% | ARA

0% | |




2.4. Phan tich théng ké

Descriptive Statistics: Phospholipase

Variable Treatment N N* Mean SE Mean StDev Minimum
Phospholipase CAB16002 3 0 10.667 0.333 0.577 10.000
CAB19003 3 0 18.667 0.333 0.577 18.000
CAB25001 3 0 15.667 0.333 0.577 15.000
CED12020 3 0 19.667 0.333 0.577 19.000
Variable Treatment Median 03 Maximum

Phospholipase CAB16002 11.000 11.000 11.000
CAB19003 19.000 19.000 19.000
CAB25001 16.000 16.000 16.000
CED12020 20.000 20.000 20.000

Geneeral Linear Model: Phospholipase versus Treatment

Factor Type Levels Values

Treatment fixed 4 CAB16002, CAB19003, CAB25001, CED12020

10
18
15
19

Analysis of Variance for Phospholipase, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Treatment 3 147.000 147.000 49.000 147.00 0.000
Error 8 2.667 2.667 0.333

Total 11 149.667

S = 0.577350 R-Sg = 98.22% R-Sg(adj) = 97.55%

Grouping Information Using Tukey Method and 95.0% Confidence

Treatment N Mean Grouping
CED12020 3 19.67 A
CAB19003 3 18.67 A
CAB25001 3 15.67 B
CAB16002 3 10.67 C

Means that do not share a letter are significantly different.

Descriptive Statistics: Lipase

Variable Treatment N N* Mean SE Mean StDev Minimum
Lipase CAB16002 3 0 13.333 0.882 1.528 12.000 12.
CAB19003 3 0 14.000 0.577 1.000 13.000 13.
CAB25001 3 0 15.000 0.577 1.000 14.000 14.
CED12020 3 0 21.667 0.667 1.155 21.000 21.
Variable Treatment Q3 Maximum
Lipase CAB16002 15.000 15.000
CAB19003 15.000 15.000
CAB25001 16.000 16.000
CED12020 23.000 23.000
Geneeral Linear Model: Lipase versus Treatment
Factor Type Levels Values
Treatment fixed 4 CAB16002, CAB19003, CAB25001, CED12020

Analysis of Variance for Lipase, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P

01
000
000
000
000

Q1
.000
.000
.000
.000

Median
13.000
14.000
15.000
21.000



Treatment 3 132.667 132.667 44.222 31.22 0.000

Error 8 11.333 11.333 1.417
Total 11 144.000
S = 1.19024 R-Sg = 92.13% R-Sg(adj) = 89.18%

Grouping Information Using Tukey Method and 95.0% Confidence

Treatment N Mean Grouping
CED12020 3 21.67 A
CAB25001 3 15.00 B
CAB19003 3 14.00 B
CAB16002 3 13.33 B

Means that do not share a letter are significantly different.

Descriptive Statistics: Hemolysin

Variable Treatment N N* Mean SE Mean StDev Minimum
Hemolysin CAB16002 3 0 15.333 0.667 1.155 14.000 14.
CAB19003 3 0 12.333 0.882 1.528 11.000 11.
CAB25001 3 0 14.667 0.667 1.155 14.000 14.
CED12020 3 0 22.333 0.333 0.577 22.000 22.
Variable Treatment Q03 Maximum

Hemolysin CAB16002 16.000 16.000
CAB19003 14.000 14.000
CAB25001 16.000 16.000
CED12020 23.000 23.000

Geneeral Linear Model: Hemolysin versus Treatment

Factor Type Levels Values
Treatment fixed 4 CAB16002, CAB19003, CAB25001, CED12020

Analysis of Variance for Hemolysin, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Treatment 3 167.000 167.000 55.667 41.75 0.000
Error 8 10.667 10.667  1.333

Total 11 177.667

S = 1.15470 R-Sq = 94.00% R-Sq(adj) = 91.74%

Grouping Information Using Tukey Method and 95.0% Confidence

Treatment N Mean Grouping
CED12020 3 22.33 A
CAB16002 3 15.33 B
CAB25001 3 14.67 B
CAB19003 3 12.33 B

Means that do not share a letter are significantly different.

01
000
000
000
000

Median
16.000
12.000
14.000
22.000



Phu luc 3. Anh hwéng cia SCFP 1én dap wng mién dich va sirc @& khang caa tom
ddi voi V. parahaemolyticus.

3.1. Mat d9 té bao mau tai cac thoi diém thu mau

1. THC (10* té bao/ml)

Thoi NC PC 0,45% SCFP
diém STT : : : : : : : : :
thu BE22 | BE24 | BE25 | BE19 | BE20 | BE21 | BE16 | BE17 | BE18

0 192.00 | 187.20 | 195.60 | 190.80 | 194.40 | 190.80 | 464.40 | 454.80 | 448.80

0 196.80 | 193.20 | 198.00 | 187.20 | 189.60 | 199.20 | 456.00 | 450.00 | 451.20
Tebe | o 190.80 | 194.40 | 188.40 | 195.60 | 182.40 | 183.60 | 453.60 | 465.60 | 458.40
ohigm | 0 186.00 | 190.80 | 192.00 | 188.40 | 199.20 | 180.00 | 459.60 | 466.80 | 452.40
s |0 181.20 | 187.20 | 184.80 | 189.60 | 189.60 | 193.20 | 446.40 | 471.60 | 462.00

Mean 190.56 190.24 457.44

sD 4.74 5.61 7.41

1 190.80 | 192.00 | 198.00 | 184.80 | 184.80 | 183.60 | 441.60 | 451.20 | 430.80

2 19320 | 194.40 | 189.60 | 189.60 | 186.00 | 186.00 | 450.00 | 445.20 | 453.60
12h | 3 195.60 | 186.00 | 194.40 | 195.60 | 187.20 | 198.00 | 448.80 | 442.80 | 430.80
whigm | 4 189.60 | 187.20 | 183.60 | 188.40 | 194.40 | 182.40 | 452.40 | 444.00 | 440.40
|5 188.40 | 196.80 | 193.20 | 192.00 | 190.80 | 194.40 | 440.40 | 434.40 | 439.20

Mean 191.52 189.20 443.04

sD 4.13 4.81 7.36

6 186.00 | 190.80 | 193.20 | 141.60 | 138.00 | 133.20 | 324.00 | 300.00 | 315.60

7 189.60 | 188.40 | 196.80 | 128.40 | 144.00 | 142.80 | 310.80 | 292.80 | 310.80
24h | g 192.00 | 194.40 | 187.20 | 134.40 | 134.40 | 139.20 | 300.00 | 313.20 | 308.40
whigm | 9 187.20 | 190.80 | 184.80 | 138.00 | 141.60 | 134.40 | 318.00 | 307.20 | 298.80
o | 10 | 19320 | 188.40 | 190.80 | 135.60 | 129.60 | 132.00 | 298.80 | 318.00 | 300.00

Mean 190.24 136.48 307.76

sD 3.33 4.77 9.06

11 | 194.40 | 189.60 | 184.80 | 85.20 | 87.60 | 85.20 | 204.00 | 198.00 | 202.80
sgn |12 | 18840 |193.0 | 190.80 | 93.60 | 90.00 | 91.20 | 200.40 | 199.20 | 210.00
sau 13 | 199.20 | 194.40 | 193.20 | 84.00 | 86.40 | 84.00 | 205.20 | 195.60 | 199.20
B | 14 | 186.00 | 186.00 | 192.00 | 83.80 | 88.80 | 8640 | 20160 | 206.40 | 201.60
vi | 15 | 18240 | 186.00 |183.60 | 85.20 | 83.80 | 99.60 | 196.80 | 212.40 | 196.80
khuan I\ rean 189.60 88.32 202.00

sD 4.80 4.15 4.90




Thoi NC PC 0,45% SCFP
dilém STT ° ° > ° ° ° > > >
thu BE22 | BE24 | BE25 | BE19 | BE20 | BE21 | BE16 | BE17 | BE18
16 189.60 | 183.60 | 187.20 | 122.40 | 123.60 | 122.40 | 285.60 | 272.40 | 282.00
och 17 195.60 | 194.40 | 196.80 | 115.20 | 128.40 | 124.80 | 277.20 | 291.60 | 291.60
sau 18 182.40 | 184.80 | 187.20 | 122.40 | 126.00 | 123.60 | 280.80 | 266.40 | 284.40
nﬁf‘é"m 19 192.00 | 198.00 | 193.20 | 114.00 | 120.00 | 117.60 | 278.40 | 286.80 | 294.00
vi 20 187.20 | 189.60 | 188.40 | 127.20 | 112.80 | 121.20 | 286.80 | 283.20 | 276.00
khuan " ean 190.00 121.44 282.48
SD 4.84 4.72 7.56
21 195.60 | 187.20 | 195.60 | 146.40 | 145.20 | 156.00 | 314.40 | 307.20 | 310.80
22 192.00 | 195.60 | 190.80 | 148.80 | 148.80 | 154.80 | 322.80 | 313.20 | 316.80
7ngay | 53 186.00 | 192.00 | 186.00 | 159.60 | 154.80 | 144.00 | 318.00 | 308.40 | 309.60
s::iégrany 24 194.40 | 182.40 | 194.40 | 168.00 | 157.20 | 147.60 | 302.40 | 315.60 | 303.60
kh‘:lié’n 25 192.00 | 188.40 | 188.40 | 152.40 | 158.40 | 159.60 | 324.00 | 312.00 | 321.60
Mean 190.72 153.44 313.36
SD 4.14 6.66 6.60
26 190.80 | 190.80 | 198.00 | 182.40 | 194.40 | 190.80 | 375.60 | 362.40 | 366.00
" 27 188.40 | 199.20 | 195.60 | 186.00 | 181.20 | 188.40 | 361.20 | 360.00 | 367.20
ngay 28 183.60 | 195.60 | 187.20 | 178.80 | 184.80 | 181.20 | 354.00 | 351.60 | 358.80
5::iégiy 29 187.20 | 184.80 | 190.80 | 189.60 | 187.20 | 189.60 | 376.80 | 378.00 | 368.40
vi 30 201.60 | 192.00 | 189.60 | 188.40 | 177.60 | 183.60 | 355.20 | 354.00 | 363.60
khuan " Mean 191.68 185.60 363.52
SD 5.32 4.77 8.49
2. GC (10* té bao/ml)
Thoi diém NC PC 0.45% SCFP
thu mau > BE22 | BE24 | BE25 | BE19 | BE20 | BE21 | BE16 | BE17 | BE18
0 60.00 | 58.80 | 64.80 | 61.20 | 62.40 | 63.60 | 142.80 | 133.20 | 136.80
0 63.60 | 62.40 | 62.40 | 63.60 | 61.20 | 64.80 | 136.80 | 135.60 | 135.60
0 62.40 | 61.20 | 58.80 | 62.40 | 57.60 | 55.20 | 135.60 | 140.40 | 138.00
Truwdc gay
nhiém vi 0 60.00 | 61.20 | 63.60 | 60.00 | 67.20 | 55.20 | 138.00 | 142.80 | 136.80
khuén 0 56.40 | 60.00 | 62.40 | 58.80 | 62.40 | 61.20 | 134.40 | 144.00 | 139.20
Mean 61.20 61.12 138.00
SD 2.22 3.35 3.24




Thoidigm | NC PC 0.45% SCFP
thu mau BE22 | BE24 | BE25 | BE19 | BE20 | BE21 | BE16 | BE17 | BE18
1 | 61.20 | 61.20 | 64.80 | 60.00 | 60.00 | 58.80 | 132.00 | 135.60 | 132.00
2 | 63.60 | 60.00 | 60.00 | 58.80 | 58.80 | 60.00 | 133.20 | 136.80 | 138.00
12h sau gy 3 | 6240 | 57.60 | 61.20 | 62.40 | 62.40 | 64.80 | 134.40 | 130.80 | 132.00
nhi&m vi 4 | 60.00 | 58.80 |52.80 | 58.80 | 62.40 | 61.20 | 135.60 | 133.20 | 134.40
khuén 5 | 61.20 | 62.40 | 62.40 | 60.00 | 61.20 | 62.40 | 133.20 | 133.20 | 134.40
Mean 60.64 60.80 133.92
SD 2.83 1.80 1.97
6 | 60.00 | 63.60 | 60.00 | 44.40 | 43.20 | 40.80 | 100.80 | 91.20 | 96.00
7 | 61.20 | 62.40 | 61.20 | 42.00 | 44.40 | 43.20 | 97.20 | 90.00 | 94.80
24h sau gay 8 | 62.40| 61.20 |56.40 | 43.20 | 42.00 | 44.40 | 96.00 | 94.80 | 92.40
nhiém vi 9 | 58.80| 60.00 |57.60 | 40.80 | 43.20 | 44.40 | 96.00 | 94.80 | 92.40
huan 10 |66.00 | 60.00 | 61.20 | 44.40 | 40.80 | 43.20 | 92.40 | 97.20 | 93.60
Mean 60.80 42.96 94.64
SD 2.34 1.38 2.75
11 | 61.20 | 60.00 | 57.60 | 27.60 | 28.80 | 26.40 | 64.80 | 60.00 | 63.60
12 | 58.80 | 62.40 | 58.80 | 30.00 | 27.60 | 28.80 | 63.60 | 63.60 | 66.00
sshsaugay | 13 | 6240 | 60.00 | 6360 | 2520 | 26.40 | 27.60 | 63.60 | 6120 | 62.40
nhiém vi 14 | 57.60 | 57.60 | 62.40 | 26.40 | 27.60 | 28.80 | 64.80 | 66.00 | 64.80
huan 15 | 56.40 | 58.80 | 56.40 | 25.20 | 28.80 | 30.00 | 60.00 | 67.20 | 61.20
Mean 59.60 27.68 63.52
SD 2.34 1.54 2.20
16 | 58.80 | 55.20 | 57.60 | 38.40 | 39.60 | 38.40 | 87.60 | 82.80 | 86.40
17 | 60.00 | 63.60 | 60.00 | 34.80 | 38.40 | 37.20 | 85.20 | 87.60 | 88.80
o6hsaugsy | 18 | 5640 | 5640 | 58.80 | 37.20 | 36.00 | 37.20 | 8640 | 80.40 | 85.20
nhidm vi 19 | 60.00 | 61.20 | 60.00 | 36.00 | 36.00 | 36.00 | 84.00 | 86.40 | 87.60
huan 20 |58.80 | 58.80 | 60.00 | 39.60 | 33.60 | 37.20 | 87.60 | 85.20 | 82.80
Mean 59.04 37.04 85.60
SD 2.09 1.69 2.30
21 | 58.80 | 61.20 | 60.00 | 45.60 | 42.00 | 49.20 | 96.00 | 91.20 | 92.40
22 | 60.00 | 62.40 | 61.20 | 45.60 | 43.20 | 48.00 | 97.20 | 93.60 | 93.60
7 sau gay 23 | 57.60 | 61.20 | 56.40 | 49.20 | 48.00 | 43.20 | 97.20 | 93.60 | 93.60
nhiém vi 24 | 62.40 | 57.60 | 62.40 | 50.40 | 40.00 | 46.80 | 90.00 | 96.00 | 93.60
huan 25 | 61.20 | 58.80 | 60.00 | 46.80 | 50.40 | 49.20 | 96.00 | 94.80 | 94.80
Mean 60.08 46.51 94.24
SD 1.90 3.19 2.07




Tha diém orr NC PC 0.45% SCFP
thu mau BE22 | BE24 | BE25 | BE19 B€ 20 Bé 21 BEé 16 BE17 | BE18
26 58.80 | 57.60 | 61.20 | 56.40 58.80 57.60 | 112.80 | 111.60 | 111.60
27 57.60 | 61.20 | 62.40 | 57.60 55.20 56.40 | 109.20 | 109.20 | 110.40
14 sau gay 28 58.80 | 60.00 | 57.60 | 55.20 57.60 54.00 | 109.20 | 104.40 | 109.20
nhiém vi 29 60.00 | 58.80 | 58.80 | 57.60 56.40 57.60 | 114.00 | 115.20 | 110.40
khugin 30 63.60 | 60.00 | 58.80 | 56.40 55.20 56.40 | 106.80 | 108.00 | 109.20
Mean 59.68 56.56 110.08
SD 1.78 1.27 2.74
3. HC (10* té bao/ml)
Thoi NC PC 0.45% SCFP
diém thu STT - - ) ) ) ) ) ) ;
miu BE22 | BE24 | BE25 | BE19 | BE20 | BE21 | BE16 | BE17 | BE1S
0 132.00 | 128.40 | 130.80 | 129.60 | 132.00 | 127.20 | 321.60 | 321.60 | 312.00
0 133.20 | 130.80 | 135.60 | 123.60 | 128.40 | 134.40 | 320.40 | 314.40 | 315.60
Truwée 0 128.40 | 133.20 | 129.60 | 132.00 | 127.20 | 128.40 | 318.00 | 325.20 | 320.40
nh?gr\r’l v 0 126.00 | 129.60 | 128.40 | 128.40 | 132.00 | 124.80 | 321.60 | 324.00 | 315.60
khuan 0 124.80 | 127.20 | 122.40 | 130.80 | 127.20 | 132.00 | 312.00 | 327.60 | 322.80
Mean 129.36 129.20 319.52
SD 3.46 3.00 4.75
1 129.60 | 130.80 | 133.20 | 124.80 | 124.80 | 124.80 | 309.60 | 315.60 | 298.80
2 129.60 | 134.40 | 129.60 | 130.80 | 127.20 | 126.00 | 316.80 | 308.40 | 315.60
12h sau 3 133.20 | 128.40 | 133.20 | 133.20 | 124.80 | 133.20 | 314.40 | 312.00 | 298.80
nhig;‘r" v 4 129.60 | 128.40 | 130.80 | 129.60 | 134.40 | 133.20 | 316.80 | 310.80 | 306.00
khuan 5 127.20 | 134.40 | 130.80 | 132.00 | 129.60 | 132.00 | 307.20 | 301.20 | 304.80
Mean 130.88 129.36 309.12
SD 2.29 3.63 6.27
6 126.00 | 127.20 | 133.20 | 97.20 94.80 92.40 | 223.20 | 208.80 | 219.60
7 128.40 | 126.00 | 135.60 | 86.40 99.60 99.60 | 213.60 | 202.80 | 216.00
24h sau 8 129.60 | 133.20 | 130.80 | 91.20 92.40 94.80 | 204.00 | 214.80 | 216.00
nhigéér\r: vi 9 128.40 | 130.80 | 127.20 | 97.20 98.40 90.00 | 222.00 | 212.40 | 206.40
khuan 10 127.20 | 128.40 | 129.60 | 91.20 88.80 88.80 | 206.40 | 220.80 | 205.20
Mean 129.44 93.52 212.80
SD 2.83 4.22 6.87




Thoi NC PC 0.45% SCFP

diém thu STT - - ) ) ) ) ) ) .
mau BE22 | BE24 | BE25 | BE19 | BE20 | BE21 | BE16 | BE17 | BE18

11 133.20 | 129.60 | 127.20 | 57.60 | 58.80 | 58.80 | 139.20 | 138.00 | 139.20

12 129.60 | 130.80 | 132.00 | 63.60 | 62.40 | 62.40 | 136.80 | 135.60 | 144.00

48h sau 13 136.80 | 134.40 | 129.60 | 58.80 | 60.00 | 56.40 | 141.60 | 134.40 | 136.80
nhigéar‘r: v 14 128.40 | 128.40 | 129.60 | 62.40 | 61.20 | 57.60 | 136.80 | 140.40 | 136.80
khuan 15 126.00 | 127.20 | 127.20 | 60.00 | 60.00 | 69.60 | 136.80 | 145.20 | 135.60
Mean 130.00 60.64 138.48
SD 3.00 3.23 3.14

16 130.80 | 128.40 | 129.60 | 84.00 | 84.00 | 84.00 | 198.00 | 189.60 | 195.60

17 135.60 | 130.80 | 136.80 | 80.40 | 90.00 | 87.60 | 192.00 | 204.00 | 202.80

96h sau 18 | 126.00 | 128.40 | 128.40 | 85.20 | 90.00 | 86.40 | 194.40 | 186.00 | 199.20
nhzi?;r:’wi 19 | 132.00 | 136.80 | 133.20 | 78.00 | 84.00 | 81.60 | 194.40 | 200.40 | 206.40
khugn 20 | 128.40 | 130.80 | 128.40 | 87.60 | 79.20 | 84.00 | 199.20 | 198.00 | 193.20
Mean 130.96 84.40 196.88
SD 3.33 3.59 5.51

21 136.80 | 126.00 | 135.60 | 100.80 | 103.20 | 106.80 | 218.40 | 216.00 | 218.40

22 132.00 | 133.20 | 129.60 | 103.20 | 105.60 | 106.80 | 225.60 | 219.60 | 223.20

23 128.40 | 130.80 | 129.60 | 110.40 | 106.80 | 100.80 | 220.80 | 214.80 | 216.00

7 ngay
Sﬁiﬁ?l. 24 132.00 | 124.80 | 132.00 | 117.60 | 109.20 | 100.80 | 212.40 | 219.60 | 210.00
khu3n 25 130.80 | 129.60 | 128.40 | 105.60 | 108.00 | 110.40 | 228.00 | 217.20 | 226.80
Mean 130.64 106.40 219.12
SD 3.20 4,51 5.15
26 132.00 | 133.20 | 136.80 | 126.00 | 135.60 | 133.20 | 262.80 | 250.80 | 254.40
27 130.80 | 138.00 | 133.20 | 128.40 | 126.00 | 132.00 | 252.00 | 250.80 | 256.80
14 ngay 28 124.80 | 135.60 | 129.60 | 123.60 | 127.20 | 127.20 | 244.80 | 244.80 | 249.60
:::fnazl 29 127.20 | 126.00 | 132.00 | 132.00 | 130.80 | 132.00 | 262.80 | 262.80 | 258.00
khuan 30 138.00 | 132.00 | 130.80 | 132.00 | 122.40 | 127.20 | 248.40 | 246.00 | 254.40

Mean 132.00 129.04 253.28

SD 4.06 3.79 6.31




3.2. Hoat ddng enzyme mién dich tai cac thoi diém thu miu

1. PO (OD 490 nm)

Thoi difm thu — NC PC 0.45% SCFP
mau BE22 | BE24 | BE25 | BE19 | BE20 | BE21 | BE16 | BE17 | BE1S
0 | 030 | 025 | 036 | 032 | 025 | 036 | 058 | 065 | 066
0 | 026|035 | 037 | 034 | 027 | 032 | 073 | 072 | 0.74
Treée gy 0 | 031|033 | 034|029 035 | 034 | 068 | 059 | 0.62
nhiém vi 0 | 028 | 027 | 025 | 031 | 032 | 029 | 067 | 068 | 059
khun 0 | 036 | 034 | 028 | 033| 036 | 028 | 063 | 071 | 0.64
Mean 0.31 0.32 0.66
SD 0.04 0.03 0.05
1 | 027 | 034 | 036 | 025 | 033 | 027 | 064 | 071 | 059
2 | 035|037 | 033 | 032 | 034 | 035 | 065 | 065 | 0.60
12h sau ghy 3 | 025|036 | 024 | 028 | 026 | 037 | 059 | 062 | 063
nhiém vi 4 | 032|028 | 031|036 | 031 | 031 | 067 | 060 | 066
khun 5 | 036 | 029 | 034 | 029 | 030 | 030 | 063 | 072 | 069
Mean 0.32 0.31 0.64
SD 0.04 0.04 0.04
6 | 024 | 034 | 033 | 024 | 026 | 018 | 052 | 048 | 049
7 | 034 | 029 | 036 | 023 | 020 | 022 | 049 | 054 | 0.50
24h sau giy 8 | 027 | 027 | 028 | 026 | 022 | 019 | 053 | 056 | 0.48
nhidm vi 9 | 030 | 034 | 031 | 022 | 019 | 024 | 055 | 049 | 0.54
khuéin 10 | 033 | 032 | 034 | 021 | 024 | 023 | 052 | 056 | 0.53
Mean 0.31 0.22 0.52
SD 0.03 0.02 0.03
11 | 030 | 028 | 034 | 012 | 011 | 015 | 032 | 032 | 0.30
12 | 032 | 031 | 032 | 011 | 015 | 015 | 034 | 036 | 0.35
sshsaugay | 13 | 034 | 035 | 025 | 014 | 043 | 011 | 035 | 031 | 031
nhi&m vi 14 | 031 | 027 | 033 | 015 | 011 | 013 | 031 | 033 | 036
khuan 15 | 033 | 034 | 034 | 012 | 010 | 014 | 036 | 034 | 0.34
Mean 0.32 0.13 0.33
SD 0.03 0.02 0.02
16 | 025 | 033 | 031 | 018 | 020 | 019 | 041 | 042 | 0.39
17 | 029 | 034 | 031 | 019 | 016 | 022 | 043 | 038 | 045
s6hsaugsy | 18 | 032 | 042 | 034 | 021 | 048 | 021 | 037 | 039 | 0.42
nhidm vi 19 | 033 | 031 | 033 | 017 | 020 | 019 | 045 | 040 | 0.44
khugn 20 | 035 | 030 | 030 | 015 | 021 | 017 | 044 | 045 | 038
Mean 0.32 0.19 0.41
SD 0.04 0.02 0.03




Thor digm thu | (- NC PC 0.45% SCFP
mau B&22 | BE24 | BE25 | BE19 | BE20 | BE21 | BE16 | BE17 | BE18
21 | 034 | 033 | 032 | 022 | 017 | 025 | 048 | 046 | 046
22 | 031 | 030 | 036 | 024 | 020 | 023 | 046 | 053 | 048
Tngaysaugay | 23 | 029 | 0.36 | 034 | 019 | 019 | 022 | 050 | 052 | 051
nhiém vi 24 | 034 | 031 | 033 | 023 | 024 | 018 | 045 | 048 | 0.49
khugn 25 | 035 | 032 | 030 | 022 | 026 | 024 | 051 | 049 | 053
Mean 0.33 0.22 0.49
SD 0.02 0.03 0.03
26 | 033 | 032 | 035 | 030 | 028 | 029 | 059 | 061 | 056
27 | 034 | 033 | 033 | 029 | 029 | 031 | 060 | 057 | 058
langaysau | 28 | 029 | 036 | 027 | 031 | 031 | 033 | 058 | 058 | 061
gaynhidmvi | 29 | 032 | 030 | 035 | 028 | 030 | 030 | 060 | 062 | 0.62
khugn 30 | 035 | 032 | 034 | 027 | 026 | 027 | 061 | 059 | 0.60
Mean 0.33 0.29 0.59
SD 0.02 0.02 0.02
2. RES (OD 630 nm)
Thoidiém | NC PC 0.45% SCFP
thu mau BE22 | BE24 | BE25 | BE19 | BE20 | BE21 | BE16 | BE17 | BE18
0 | 023 | 022|019 023 | 025 | 018 | 068 | 065 | 0.66
0 | 020 024 | 019 ] 017 | 020 | 019 | 072 | 068 | 0.68
Trugcgay | O | 019 [ 020 | 023 | 021 | 021 | 023 | 071 | 064 | 071
nhiém vi 0 | 018 ] 017 | 022 | 024 | 023 | 024 | 067 | 070 | 065
khudn 0 | 023 ] 025 | 024 023 | 019 | 023 | 066 | 069 | 067
Mean 0.21 0.22 0.68
SD 0.02 0.02 0.02
1 | 022023023 ] 023 | 018 [ 025 | 066 | 068 | 071
2 | 019 ] 020020 024 | 019 | 023 | 072 | 067 | 073
12hsaugay | 3 | 020 | 022 [ 024 [ 021 | 024 | 021 | 074 | 070 | 066
nhiém vi 4 | 023 ] 019 | 023 ] 017 | 025 | 023 | 068 | 073 | 0.69
khugn 5 | 021|023 | 021 025 | 024 | 024 | 065 | 068 | 067
Mean 0.22 0.22 0.69
SD 0.02 0.03 0.03
6 | 021] 016 | 018 | 018 | 015 | 017 | 056 | 058 | 0.51
7 | 023 ] 023 | 023 | 016 | 018 | 016 | 054 | 052 | 0.56
2ahsaugay | & | 020 | 017 | 022 | 021 | 020 [ 018 | 058 | 0.60 | 053
nhiém vi 9 | 022|024 | 019] 020 | 016 | 020 | 055 | 053 | 057
khugn 10 | 021 | 025 | 023 | 017 | 015 | 017 | 053 | 055 | 058
Mean 0.21 0.18 0.55
SD 0.03 0.02 0.03




Thei diém NC PC 0.45% SCFP
thumdu | > [pg22 | Bé24 | BE25 | BE19 | BE20 | BE21 | BE16 | BE17 | BE1s
11 | 019 | 018 | 023 | 010 | 007 | 007 | 031 | 032 | 035
12 | 020 | 022 | 018 | 0.09 | 0.08 | 009 | 028 | 027 | 031
ashsaugay | 13 | 023 | 017 | 016 | 012 | 011 | 012 | 030 | 033 | 030
nhi&m vi 14 | 021 | 019 | 024 | 008 | 012 | 0.10 | 027 | 028 | 0.29
khugin 15 | 020 | 023 | 021 | 006 | 007 | 011 | 033 | 034 | 032
Mean 0.20 0.09 0.31
SD 0.02 0.02 0.03
16 | 022 | 023 | 017 | 013 | 011 | 0.10 | 045 | 0.47 | 041
17 | 024 | 018 | 023 | 014 | 013 | 015 | 046 | 043 | 0.40
s6hsaugay | 18 | 020 | 022 | 022 | 012 | 014 | 011 | 044 | 040 | 044
nhi&m vi 19 | 023 | 019 | 020 | 010 | 014 | 0.13 | 043 | 0.46 | 0.8
khugn 20 | 021 | 021 | 019 | 012 | 012 | 0.12 | 045 | 042 | 045
Mean 0.21 0.12 0.44
SD 0.02 0.02 0.02
21 | 019 | 017 | 023 | 017 | 0.18 | 0.18 | 051 | 0.46 | 0.52
22 | 023 | 022 | 024 | 018 | 016 | 0.17 | 049 | 048 | 0.53
Zngaysau | 23 | 021 | 025 | 021 | 006 | 017 | 016 | 050 | 053 | 0.52
gaynhidmvi | 24 | 020 | 019 | 0.18 | 019 | 0.15 | 0.9 | 0.48 | 055 | 0.47
khun 25 | 021 | 022 | 019 | 015 | 018 | 0.17 | 053 | 0.49 | 0.49
Mean 0.21 0.17 0.50
SD 0.02 0.01 0.03
26 | 018 | 023 | 016 | 021 | 018 | 0.19 | 0.62 | 0.65 | 0.66
27 | 019 | 024 | 019 | 024 | 017 | 0.19 | 0.64 | 0.63 | 0.63
langaysau | 28 | 022 | 020 | 022 | 018 | 022 | 021 | 0.60 | 0.62 | 0.60
gynhidmvi | 29 | 024 | 017 | 023 | 017 | 021 | 024 | 057 | 058 | 0.60
khugin 30 | 023|018 | 021 | 019 | 022 | 023 | 062 | 061 | 0.61
Mean 0.21 0.20 0.62
SD 0.03 0.02 0.02
3. SOD (OD 560 nm)
Thesi diém NC PC 0.45% SCFP
thu mau STV 13622 | Be24 | Bé25 | Be19 | Bé20 | BE 21 | BE16 | BE17 | BE18
0 141 | 138 | 151 | 140 | 135 | 156 | 3.74 | 3.57 | 3.75
0 156 | 1.42 | 1.47 | 136 | 139 | 154 | 3.65 | 3.74 | 3.72
T;::; ESIV 0 146 | 148 | 139 | 1.49 | 143 | 149 | 3.68 | 3.66 | 3.65
khusn 0 149 | 137 | 152 | 153 | 145 | 137 | 354 | 3.68 | 3.55
0 135 | 146 | 143 | 144 | 155 | 142 | 379 | 3.70 | 3.77
Mean 1.45 1.45 3.68




Thavi diém NC PC 0.45% SCFP
thumdu | "' g2 | Be2a | Be25 | BE19 | BE20 | BE 21| Bé1s | BE17 | BE18
1 139 | 1.49 | 154 | 143 | 147 | 136 | 3.70 | 3.78 | 3.71
2 137 | 143 | 155 | 151 | 150 | 1.33 | 3.71 | 3.66 | 3.7
12hsaugly |3 143 | 138 | 146 | 138 | 153 | 154 | 3.76 | 3.56 | 3.67
nhiém vi 4 | 148 | 155 | 139 | 1.37 | 145 | 155 | 3.65 | 3.72 | 3.65
khudn 5 152 | 158 | 1.44 | 156 | 146 | 152 | 354 | 3.78 | 3.73
Mean 1.47 1.46 3.69
SD 0.07 0.08 0.07
6 138 | 144 | 145 | 1.05 | 1.09 | 1.08 | 2.78 | 2.70 | 2.69
7 134 | 154 | 146 | 113 | 1.07 | 112 | 2.80 | 2.75 | 2.73
2ahsaugay |8 145 | 136 | 139 | 1.09 | 121 | 122 | 286 | 2.86 | 2.78
nhiém vi 9 144 | 150 | 130 | 1.23 | 1.05 | 1.05 | 2.69 | 2.66 | 2.83
khudn 10 | 136 | 138 | 157 | 106 | 122 | 117 | 273 | 2.80 | 286
Mean 1.42 1.12 2.77
SD 0.08 0.07 0.07
11 | 142 | 148 | 139 | 050 | 041 | 058 | 1.30 | 1.31 | 1.35
12 | 136 | 145 | 134 | 054 | 046 | 054 | 142 | 138 | 1.34
ashsaugay | 13 | 140 | 137 | 144 | 046 | 052 | 048 | 135 | 146 | 144
nhiém vi 14 | 144 | 136 | 142 | 040 | 054 | 047 | 133 | 148 | 1.4
khudn 15 | 134 | 1.44 | 148 | 055 | 056 | 055 | 143 | 1.37 | 1.47
Mean 1.41 0.50 1.39
SD 0.05 0.06 0.06
16 | 1.40 | 136 | 151 | 090 | 0.86 | 097 | 210 | 2.15 | 2.23
17 | 147 | 147 | 146 | 087 | 079 | 089 | 212 | 221 | 217
o6hsaugay | 18 | 144 | 139 | 138 | 094 | 085 | 095 | 222 | 217 | 210
nhiém vi 19 | 145 | 144 | 142 | 076 | 089 | 0.88 | 2.09 | 2.06 | 2.08
khuén 20 | 148 | 146 | 147 | 094 | 094 | 073 | 2.18 | 2.05 | 2.05
Mean 1.44 0.88 2.13
SD 0.04 0.07 0.06
21 | 141 | 135 | 153 | 1.15 | 1.08 | 1.11 | 293 | 2.8 | 2.86
22 | 148 | 133 | 143 | 119 | 116 | 119 | 290 | 2.84 | 2.96
ngaysau | 23 | 152 | 145 | 141 | 113 | 124 | 116 | 297 | 294 | 2.89
gaynhiémvi | 24 | 144 | 148 | 150 | 121 | 125 | 106 | 2.87 | 291 | 291
khuén 25 | 137 | 144 | 146 | 117 | 123 | 124 | 286 | 277 | 285
Mean 1.44 1.17 2.89
SD 0.06 0.06 0.05
26 | 143 | 147 | 145 | 142 | 139 | 145 | 3.40 | 354 | 345
27 | 146 | 145 | 154 | 136 | 136 | 1.49 | 3.44 | 3.49 | 3.36
langaysau | 7g | 152 | 151 | 1.48 | 1.38 | 135 | 1.37 | 3.36 | 3.43 | 3.54
gay nhiém vi
khudn 29 | 149 | 146 | 139 | 143 | 144 | 135 | 348 | 337 | 3.39
30 | 142 | 143 | 148 | 140 | 141 | 1.32 | 341 | 3.48 | 3.43
Mean 1.47 1.39 3.44




3.3. Ty & chét tich lity cia tom sau khi gay nhiém vi khuan

S8 tdm con sdng sau 45 ngay thir nghiém cho an & giai doan 1

Lan l3p S3 (SCFP 0.45) PC NC Ghi chu
1 37 38 37
2 38 37 37 Danh gia sirc dé
3 37 36 38 kha’ng v@i vi khuan
Cong 112 111 112
4 37 38 37
c 33 37 36 Da.ngh g.la dap &ng
mién dich
6 37 37 38

Gay nhiém vi khuén V. paraheamolyticus, mat d6 3.3 x 10° CFU/ml

S3 tdm con sdng sau 15 ngay gay nhiém véi vi khuan & giai doan 2

Lan l3p S3 PC NC
1 31 17 37
2 31 18 37
3 30 16 38
Cong 92 51 112

S6 tom chét cong don sau 15 ngay gy nhiém véi khuan gay bénh

Ngazlfiaé‘::ém s3 PC NC
1 0 10/111 0/112

2 11/112 29/111 0

3 14/112 40/111 0

4 17/112 43/111 0

5 18/112 46/111 0

6 19/112 49/111 0

7 20/112 52/111 0

8 20/112 55/111 0

9 20/112 58/111 0

10 20/112 60/111 0

11 20/112 60/111 0

12 20/112 60/111 0

13 20/112 60/111 0

14 20/112 60/111 0

15 20/112 60/111 0




3.4. Két qua phan wng sinh hoa kit AP1 20E cac chiing vi khuan phan lap dwoc trén
tdm sau khi gay nhiém vi khuan V. parahaemolyticus

Nghiém VK Phdn trng sinh héa API 20E
thirc ONPG| ADH | LDC | ODC | CIT | H2S | URE | TDA | IND | VP | GEL |GLU |MAN| INO | SOR | RHA | SAC | MEL |AMY | ARA
. 19.1 - - + + - - - - + - + + + - - - - - - +
fg 19.2 | - - - + - - - - + - + + + - - - - - + | +
19.3 | - - + - - - - - + - + + + - - - - - + +
, | 20.1 - - + - - - - - + - + + + - - - - - - +
PC Bé 202 - | - |+ |+ | -] -] - S T e I I T o -] - - N
20
203 | - - + - - - - - + - + + + - - - - - - +
Bé 211 | - - + + - - - - + - + + + - - - - - +
21 21.2 | - - + - - - - - + - + + + - - - - - +
21.3 - - + + - - - - + - + + + - - - - - - +
BE 16.1 | - - + - - - - - + - + + + - - - - - + | +
16 16.2 | - - + - - - - - + - + + + - - - - - - +
16.3 - - + + - - - - + - + + + - - - - - - +
| 17.1 | - - + + - - - - + - + + + - - - - - + | +
S3 Bé 17.2 | - - + |+ - - - - + | - + |+ | + | - - - - - - -
17
173 | - - - + - - - - + - + + + - - - - - - +
. | 18.1 | - - + - - - - - + - + + + - - - - - - +
Bé 18.2 | - - + + - - - - + - + + + - - - - - + | +
18
183 | - - + + - - - - + - + + + - - - - - - +
Tong hop két qua dinh danh vi khuan trén Apiweb™ - API 20E
st | Chumgvi | Code phan ing sinh K&t qua dinh danh ID (%)
khuan héa
1 19.1 4146106 Vibrio parahaemolyicus 99,9
2 19.2 0146107 Vibrio parahaemolyicus 99,8
3 19.3 4046107 Vibrio parahaemolyicus 98,8
4 20.1 4046106 Vibrio parahaemolyicus 99,3
5 20.2 4146106 Vibrio parahaemolyicus 99,9
6 20.3 4046106 Vibrio parahaemolyicus 99,3
7 21.1 4146107 Vibrio parahaemolyicus 99,9
8 21.2 4046107 Vibrio parahaemolyicus 98,8
9 21.3 0146106 Vibrio parahaemolyicus 99,9
10 16.1 4046107 Vibrio parahaemolyicus 98,8
11 16.2 4046106 Vibrio parahaemolyicus 99,3
12 16.3 4146106 Vibrio parahaemolyicus 99,9
13 17.1 4146107 Vibrio parahaemolyicus 99,9
14 17.2 4146104 Vibrio parahaemolyicus 89,7
15 17.3 0146106 Vibrio parahaemolyicus 99,9
16 18.1 4046106 Vibrio parahaemolyicus 99,3
17 18.2 4146107 Vibrio parahaemolyicus 99,9
18 18.3 4146106 Vibrio parahaemolyicus 99,9




Két qua dinh danh vi khuan trén phan mém Apiweb™ - API 20E
Printout Export New test Modify

REFERENCE DATE
[19.1 | 10/13/24 |
COMMENT
P
EXCELLENT IDENTIFICATION
Strip API 20 E V5.0
Profile 4146106
Note
Significant taxa % ID T Tests against
Vibrio parahaemolyticus 99.9 1.0 | | |
Next taxon % ID T Tests against
Vibrio alginolyticus 0.1 0.36 | SAC 99% [ ARA 1% | |
API 20 E V5.0 Printout Export New test Modify
REFERENCE DATE
[10.2 | 10/13/24 |
COMMENT
~
VERY GOOD IDENTIFICATION
Strip APl 20 EV5.0
Profile 0146107
Note
Significant taxa % ID T Tests against
Vibrio parahaemolyticus 99.8 0.64 [LDC 99% | | |
Next taxon % ID T Tests against
Vibrio vulnificus 0.1 0.06 | ONPG99% [ LDC 91% | ARA 0% |
API 20 E V5.0 Printout Export New test Modify
REFERENCE DATE
[193 | 10/13/24 |
COMMENT

£

GOOD IDENTIFICATION

Strip APl 20 EV5.0
Profile 4046107
Note
Significant taxa % 1D T Tests against
Vibrio parahaemolyticus 98.8 0.64 | ODC 99% | | |
Next taxon % 1D T Tests against
Aeromonas hydrophila/caviae/sobria 1 0.8 0.28 ONPG 98% | ADH 90% | LDC 25% | SAC 97T%
API 20 E V5.0 Printout Export New test Modify
REFERENCE DATE
[20.1 | 10/13/24 |
COMMENT

VERY GOOD IDENTIFICATION

Strip API 20 E V5.0

Profile 4046106

Note

Significant taxa % ID T Tests against

Vibrio parahaemolyticus 99.3 0.72 | ODC 99% | | |
Next taxon % ID T Tests against

Vibrio alginolyticus 0.5 0.28 | ODC 75% | SAC 99% | ARA 1% |




API 20 E V5.0 Printout Export New test Modify,
REFERENCE DATE
[202 | 10/13/24 |
COMMENT
A
EXCELLENT IDENTIFICATION
Strip API 20 EV5.0
Profile 4146106
Note
Significant taxa Y ID Tests against
Vibrio parahaemolyticus 99.9 1.0 | | |
Next taxon % ID T Tests against
Vibrio alginolyticus 0.1 0.36 | SAC 99% | ARA 1% | |
API 20 E V5.0 Printout Export New test Modify,
REFERENCE DATE
[20.3 | 10/13/24 |
COMMENT

“

Strip API 20 EV5.0

VERY GOOD IDENTIFICATION

Profile 4046106

Note

Significant taxa

% ID

Tests against

Vibrio parahaemolyticus

99.3

0.72

ODC  99% | | |

Next taxon

% ID

Tests against

Vibrio alginolyticus

0.5

0.28

ODC 75% | SAC 99% | ARA 1% |

API 20 E V5.0

Printout Export

New test

Modify

REFERENCE DATE

[21.1 | 10/13/24

COMMENT

EXCELLENT IDENTIFICA
Strip

TION
APl 20 EV5.0

Profile 4146107

Note

Significant taxa

% ID

Tests against

Vibrio parahaemolyticus

99.9

0.92

Next taxon

% ID

Tests against

Vibrio vulnificus

0.1

0.22

ONPG 99% | ARA

0% | |

Printout Export

New test

API 20 E V5.0

Modify

REFERENCE DATE

[212 | 10/13/24

COMMENT

~

GOOD IDENTIFICATION

Strip APl 20 EV5.0

Profile 4046107

Note

Significant taxa Y ID T Tests against

Vibrio parahaemolyticus 98.8 0.64 | ODC 99% | | |

Next taxon Y ID T Tests against

Aeromonas hydrophila/caviae/sobria 1 0.8 0.28 ONPG 98% | ADH 90% | LDC 25% | SAC 97%




API 20 E V5.0 Printout Export New test Modify
REFERENCE DATE
[21.3 | 10/13/24 |
COMMENT
s
VERY GOOD IDENTIFICATION
Strip API 20 E V5.0
Profile 0146106
Note
| Significant taxa | Yo ID | T | Tests against |
| Vibrio parahaemolyticus | o989 | o072 |LDC 99% | [ [ |
| Next taxon % 1D | T | Tests against |
| wvibrio alginolyticus | o1 | o011 |LDc 98% | SAC 99% [ ARA 1% | |
API 20 E V5.0 Printout Export New test Modify
REFERENCE DATE
[16.1 | 10/13/24 |

COMMENT

|

GOOD IDENTIFICATION

Strip API 20 E V5.0
Profile 4046107
Note
| Significant taxa | Yo ID | T | Tests against |
| Vibrio parahaemolyticus | o888 | o064 | ODC 99% | [ [ |
| Next taxon | Yo 1D | T | Tests against
| Aeromonas hydrophila/caviae/sobria 1 | o8 | o028 [ ONPG98% [ ADH 90% | LDC 25% | SAC 97% |
API 20 E V5.0 Printout Export New test Modify
REFERENCE DATE
[16.2 | 10/13/24 |
COMMENT
o
VERY GOOD IDENTIFICATION
Strip API 20 E V5.0
Profile 4046106
Note
| Significant taxa % ID | T | Tests against |
| Vibrio parahaemolyticus | 993 | o072 |OoDCc 99% | [ [ |
| Next taxon Yo ID | T | Tests against |
| Wibrio alginolyticus | o5 | o028 |[ODC 75% | SAC 99% | ARA 1% | |
API 20 E V5.0 Printout Export New test Modify
REFERENCE DATE
[16.3 | 10/13/24 |
COMMENT
=
EXCELLENT IDENTIFICATION

Strip APl 20 EV5.0

Profile 4146106

Note
| Significant taxa | Yo ID | T | Tests against |
| Vibrio parahaemolyticus | 99.9 | 1.0 | | | | |
| Next taxon | % 1D | T | Tests against |
| wibrio alginolyticus | 014 | o036 | sACc 99% | ARA 1% | [ |
Printout Export New test Modify
REFERENCE DATE
[17.1 | 10/13/24 |
COMMENT

~~
EXCELLENT IDENTIFICATION

Strip APl 20 E V5.0

Profile 4146107

Note
| Significant taxa | % 1D | T | Tests against |
| Vibrio parahaemolyticus | @99 | o092 | | | | |
| Next taxon | Y ID | T | Tests against |
| Vibrio vulnificus | 014 | o022 | ONPG99% [ ARA 0% | | |




API 20 E V5.0 Printout Export New test Modify
REFERENCE DATE
[17.2 | 10/13/24 |

COMMENT

=

ACCEPTABLE IDENTIFICATION

Strip APl 20 E V5.0

Profile 4146104

Note
| Significant taxa | Yo ID | T | Tests against |
| Vibrio parahaemolyticus | 89.7 | 1.0 | | |
| Next taxon | % 1D T | Tests against |
| vibrio mimicus | 89 | 072 | ONPG99% | | | |
Printout Export New test Modify
REFERENCE DATE
[173 | 10/13/24 |

COMMEMNT

-7

VERY GOOD IDENTIFICATION

strip API 20 E V5.0
Profile 0146106
Note
| Significant taxa | % ID | T | Tests against |
| Vibrio parahaemolyticus | 999 | o072 [LDC 929% | [ [ |
| Next taxon | Yo ID | T | Tests against |
| Vibrio alginolyticus | @4 | 011 [LDC 98% [ SAC 99% | ARA 1% | |
Printout Export New test Modify
REFERENCE DATE
[18.1 | 10/13/24 |

COMNMENT

s

VERY GOOD IDENTIFICATION

Strip API 20 E W5 0
Profile 4046106
Note
| Significant taxa | Yo ID | T | Tests against |
| vibrio parahaemolyticus | 993 | o0.72 | obc 99% | | |
| Next taxon | Yo ID | T | Tests against |
| vibrio alginolyticus | os | 028 | ODC 75% | SAC 99% | ARA 1% | |
Printout Export New test Modify
REFERENCE DATE
[18.2 | 10/13/24 |

CONMMENT

-~

EXCELLENT IDENTIFICATION

Strip API 20 E V5.0
Profile 4146107
Note
| Significant taxa | %o 1D | T | Tests against |
| vibrio parahaemolyticus | o999 [ o092 | [ [ |
| Next taxon | % ID | T | Tests against |
| vibrio vuinificus | 014 | o022 |[ONPG99% [ ARA 0% | | |
Printout Export New test Modify
REFERENCE DATE
18.3 | 10/13/24 |

COMMENT

=

EXCELLENT IDENTIFICATION

Strip APl 20 E V5.0

Profile 4146106

Note
[ significant taxa [ e | T [ Tests against |
| Vibrio parahaemeolyticus | 99.9 | 1.0 | | |
| Next taxon | Yo ID | T | Tests against |
| Vibrio alginolyticus | o2 | o036 [sAC 99% | ARA 1% | | |




3.5. Phan tich théng ké

Chi tiéu mién dich trwéc khi gy nhiém vi khuan

1. THC - 0h

Geneeral Linear Model: THC versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - 22.0, Negative control - 24.0,
Negative control - 25.0, Positive control - 19.0,
Positive control - 20.0, Positive control - 21.0,

SCFP 0.45 - 16.0, SCFP 0.45 - 17.0, SVFP 0.45 - 18.

Analysis of Variance for THC, using Adjusted SS for Tests

Source DF Seqg SS Adj SS Adj MS F p
Treatments 8 713271 713271 89159 2364.20 0.000
Error 36 1358 1358 38

Total 44 714629

S = 6.14101 R-Sg = 99.81% R-Sg(adj) = 99.77%

Unusual Observations for THC
Obs THC Fit SE Fit Residual St Resid
37 450.000 461.760 2.746 -11.760 -2.14 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence

Treatments N Mean Grouping
SCFP 0.45 - 17.0 5 461.8 A

SCFP 0.45 - 16.0 5 456.0 A

SVFP 0.45 - 18.0 5 454.6 A
Negative control - 25.0 5 191.8 B
Positive control - 20.0 5 191.0 B
Negative control - 24.0 5 190.6 B
Positive control - 19.0 5 190.3 B
Negative control - 22.0 5 189.4 B
Positive control - 21.0 5 189.4 B

Means that do not share a letter are significantly different.

2.GC-0h

Geneeral Linear Model: GC versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - 22.0, Negative control - 24.0,
Negative control - 25.0, Positive control - 19.0,

Positive control - 20.0, Positive control - 21.0,
SCFP 0.45 - 16.0, SCFP 0.45 - 17.0, SVFP 0.45 - 18.

Analysis of Variance for GC, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Treatments 8 59077.5 59077.5 7384.7 783.60 0.000
Error 36 339.3 339.3 9.4

Total 44 59416.8

S = 3.06985 R-Sg = 99.43% R-Sqg(adj) = 99.30%

Unusual Observations for GC

Obs GC Fit SE Fit Residual St Resid
36 133.200 139.200 1.373 -6.000 -2.19 R

R denotes an observation with a large standardized residual.



Grouping Information Using Tukey Method and 95.0% Confidence

Treatments N Mean Grouping
SCFP 0.45 - 17.0 5 139.20 A

SCFP 0.45 - 16.0 5 137.52 A

SVEFP 0.45 - 18.0 5 137.28 A
Negative control - 25.0 5 62.40 B
Positive control - 20.0 5 62.16 B
Positive control - 19.0 5 61.20 B
Negative control - 24.0 5 60.72 B
Negative control - 22.0 5 60.48 B
Positive control - 21.0 5 60.00 B

Means that do not share a letter are significantly different.

3.HC-0h

Geneeral Linear Model: HC versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - 22.0, Negative control - 24.0,
Negative control - 25.0, Positive control - 19.0,
Positive control - 20.0, Positive control - 21.0,
SCFP 0.45 - 16.0, SCFP 0.45 - 17.0, SVFP 0.45 - 18.0

Analysis of Variance for HC, using Adjusted SS for Tests

Source DF Seg SS Adj SS Adj MS F P
Treatments 8 361990 361990 45249 3067.30 0.000
Error 36 531 531 15

Total 44 362521

S = 3.84083 R-Sg = 99.85% R-Sg(adj) = 99.82%
Unusual Observations for HC
Obs HC Fit SE Fit Residual St Resid

15 122.400 129.360 1.718 -6.960 -2.03 R

37 314.400 322.560 1.718 -8.160 -2.38 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence

Treatments N Mean Grouping
SCFP 0.45 - 17.0 5 322.6 A

SCFP 0.45 - 16.0 5 318.7 A

SVFP 0.45 - 18.0 5 317.3 A
Negative control - 24.0 5 129.8 B
Positive control - 20.0 5 129.4 B
Negative control - 25.0 5 129.4 B
Positive control - 21.0 5 129.4 B
Positive control - 19.0 5 128.9 B
Negative control - 22.0 5 128.9 B

Means that do not share a letter are significantly different.

4. PO -0h

Geneeral Linear Model: PO (OD490) versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - 22.0, Negative control - 24.0,
Negative control - 25.0, Positive control - 19.0,
Positive control - 20.0, Positive control - 21.0,
SCFP 0.45 - 16.0, SCFP 0.45 - 17.0, SVEFP 0.45 - 18.0

Analysis of Variance for PO (0D490), using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
Treatments 8 1.20406 1.20406 0.15051 70.73 0.000



Error 36 0.07660 0.07660 0.00213
Total 44 1.28066

S = 0.0461278 R-Sg = 94.02% R-Sg(adj) = 92.69%
Unusual Observations for PO (0D490)

Obs PO (0D490) Fit SE Fit Residual St Resid
42 0.740000 0.650000 0.020629 0.090000 2.18 R

R denotes an observation with a large standardized residual.
Grouping Information Using Tukey Method and 95.0% Confidence
Treatments N Mean Grouping

SCFP 0.45 - 17.0 5 0.6700 A
SCFP 0.45 - 16.0 5 0.6580 A
SVEP 0.45 - 18.0 5 0.6500 A
Negative control - 25.0 5 0.3200 B
Positive control - 19.0 5 0.3180 B
Positive control - 21.0 5 0.3180 B
Positive control - 20.0 5 0.3100 B
Negative control - 24.0 5 0.3080 B
Negative control - 22.0 5 0.3020 B

Means that do not share a letter are significantly different.

5. RES - 0h

Geneeral Linear Model: RES (OD630) versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - 22.0, Negative control - 24.0,
Negative control - 25.0, Positive control - 19.0,
Positive control - 20.0, Positive control - 21.0,

SCFP 0.45 - 16.0, SCFP 0.45 - 17.0, SVFP 0.45 - 18.0

Analysis of Variance for RES (0D630), using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Treatments 8 2.15719 2.15719 0.26965 401.13 0.000
Error 36 0.02420 0.02420 0.00067

Total 44 2.18139

S = 0.0259272 R-Sq = 98.89% R-Sg(adj) = 98.64%

Grouping Information Using Tukey Method and 95.0% Confidence
Treatments N Mean Grouping

SCFP 0.45 - 16.0 5 0.6880 A
SVFP 0.45 - 18.0 5 0.6740 A
SCFP 0.45 - 17.0 5 0.6720 A
Positive control - 19.0 5 0.2160 B
Negative control - 24.0 5 0.2160 B
Positive control - 20.0 5 0.2160 B
Negative control - 25.0 5 0.2140 B
Positive control - 21.0 5 0.2140 B
Negative control - 22.0 5 0.2060 B

Means that do not share a letter are significantly different.

6. SOD - 0Oh

Geneeral Linear Model: SOD (OD560) versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - 22.0, Negative control - 24.0,
Negative control - 25.0, Positive control - 19.0,
Positive control - 20.0, Positive control - 21.0,

SCFP 0.45 - 16.0, SCFP 0.45 - 17.0, SVFP 0.45 - 18.0
Analysis of Variance for SOD (0OD560), using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
Treatments 8 49.7545 49.7545 6.2193 1132.16 0.000



Error 36 0.1978 0.1978 0.0055
Total 44 49,9522

S = 0.0741170 R-Sq = 99.60% R-Sg(adj) = 99.52%

Unusual Observations for SOD (OD560)

Obs SOD (0OD560) Fit SE Fit Residual St Resid
34 3.54000 3.68000 0.03315 -0.14000 -2.11 R
44 3.55000 3.68800 0.03315 -0.13800 -2.08 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence
Treatments N Mean Grouping

SVEP 0.45 - 18.0 5 3.688 A
SCFP 0.45 - 16.0 5 3.680 A
SCFP 0.45 - 17.0 5 3.670 A
Positive control - 21.0 5 1.476 B
Negative control - 25.0 5 1.464 B
Negative control - 22.0 5 1.454 B
Positive control - 19.0 5 1.444 B
Positive control - 20.0 5 1.434 B
Negative control - 24.0 5 1.422 B

Means that do not share a letter are significantly different.

Chi tiéu mién dich sau 12h gay nhiém vi khuan

1. THC - 12h

Geneeral Linear Model: THC versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - tank 22.12, Negative control -

tank 24.12, Negative control - tank 25.12,
control - tank 19.12, Positive control - tank 20.12,
Positive control - tank 21.12, SCFP 0.45 - tank
16.12, SCFP 0.45 - tank 17.12, SCFP 0.45 - tank

18.12
Analysis of Variance for THC, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Treatments 8 638668 638668 79833 2466.43 0.000
Error 36 1165 1165 32

Total 44 639833

S = 5.68929 R-Sg = 99.82% R-Sg(adj) = 99.78%

Unusual Observations for THC
Obs THC Fit SE Fit Residual St Resid
42  453.600 438.960 2.544 14.640 2.88 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence

Treatments N Mean Grouping
SCFP 0.45 - tank 16.12 5 446.6 A

SCFP 0.45 - tank 17.12 5 443.5 A

SCFP 0.45 - tank 18.12 5 439.0 A
Negative control - tank 25.12 5 191.8 B
Negative control - tank 22.12 5 191.5 B
Negative control - tank 24.12 5 191.3 B
Positive control - tank 19.12 5 190.1 B
Positive control - tank 21.12 5 188.9 B
Positive control - tank 20.12 5 188.6 B

Means that do not share a letter are significantly different.



2.GC-12h

Geneeral Linear Model: GC versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - tank 22.12,
tank 24.12, Negative control -
control - tank 19.12, Positive
Positive control - tank 21.12,

Negative control -
tank 25.12, Positive
control - tank 20.12,
SCFP 0.45 - tank

16.12, SCFP 0.45 - tank 17.12, SCFP 0.45 - tank
18.12
Analysis of Variance for GC, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
Treatments 8 53596.8 53596.8 6699.6 1224.34 0.000
Error 36 197.0 197.0 5.5
Total 44 53793.8
S = 2.33923 R-Sg = 99.63% R-Sg(adj) = 99.55%
Unusual Observations for GC
Obs GC Fit SE Fit Residual St Resid
11 64.800 60.240 1.0406 4.560 2.18 R
14 52.800 60.240 1.046 -7.440 -3.56 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence

Treatments N Mean Grouping
SCFP 0.45 - tank 18.12 5 134.16 A

SCFP 0.45 - tank 17.12 5 133.92 A

SCFP 0.45 - tank 16.12 5 133.68 A
Negative control - tank 22.12 5 61.68 B
Positive control - tank 21.12 5 61.44 B
Positive control - tank 20.12 5 60.96 B
Negative control - tank 25.12 5 60.24 B
Positive control - tank 19.12 5 60.00 B
Negative control - tank 24.12 5 60.00 B

Means that do not share a letter are significantly different.

3.HC - 12h

Geneeral Linear Model: HC versus Treatments

Values
Negative control - tank 22.12,
tank 24.12, Negative control -

Levels
9

Factor
Treatments

Type
fixed Negative control -

tank 25.12, Positive

control - tank 19.12, Positive control - tank 20.12,
Positive control - tank 21.12, SCFP 0.45 - tank
16.12, SCFP 0.45 - tank 17.12, SCFP 0.45 - tank

18.12
Analysis of Variance for HC, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Treatments 8 320615 320615 40077 2325.72 0.000
Error 36 620 620 17
Total 44 321235

S = 4.15114 R-Sg = 99.81% R-Sg(adj) = 99.76%
Unusual Observations for HC
Obs HC Fit SE Fit Residual St Resid

40 301.200 309.600 1.856 -8.400 -2.26 R

42  315.600 304.800 1.856 10.800 2.91 R

R denotes an observation with a large standardized residual.



Grouping Information Using Tukey Method and 95.0% Confidence

Treatments N Mean Grouping
SCFP 0.45 - tank 16.12 5 313.0 A

SCFP 0.45 - tank 17.12 5 309.6 A

SCFP 0.45 - tank 18.12 5 304.8 A
Negative control - tank 25.12 5 131.5 B
Negative control - tank 24.12 5 131.3 B
Positive control - tank 19.12 5 130.1 B
Negative control - tank 22.12 5 129.8 B
Positive control - tank 21.12 5 129.8 B
Positive control - tank 20.12 5 128.2 B

Means that do not share a letter are significantly different.

4. PO - 12h

Geneeral Linear Model: PO (OD 490) versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - tank 22.12, Negative control -

tank 24.12, Negative control - tank 25.12, Positive
control - tank 19.12, Positive control - tank 20.12,
Positive control - tank 21.12, SCFP 0.45 - tank
16.12, SCFP 0.45 - tank 17.12, SCFP 0.45 - tank
18.12

Analysis of Variance for PO (OD 490), using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Treatments 8 1.09131 1.09131 0.13641 77.07 0.000
Error 36 0.06372 0.06372 0.00177

Total 44 1.15503

S = 0.0420714 R-Sg = 94.48% R-Sg(adj) = 93.26%

Unusual Observations for PO (OD 490)

Obs PO (OD 490) Fit SE Fit Residual St Resid
13 0.240000 0.316000 0.018815 -0.076000 -2.02 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence

Treatments N Mean Grouping
SCFP 0.45 - tank 17.12 5 0.6600 A

SCFP 0.45 - tank 16.12 5 0.6360 A

SCFP 0.45 - tank 18.12 5 0.6340 A
Negative control - tank 24.12 5 0.3280 B
Positive control - tank 21.12 5 0.3200 B
Negative control - tank 25.12 5 0.3160 B
Negative control - tank 22.12 5 0.3100 B
Positive control - tank 20.12 5 0.3080 B
Positive control - tank 19.12 5 0.3000 B

Means that do not share a letter are significantly different.

5.RES - 12h

Geneeral Linear Model: RES (OD 630) versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - tank 22.12, Negative control -

tank 24.12, Negative control - tank 25.12, Positive
control - tank 19.12, Positive control - tank 20.12,
Positive control - tank 21.12, SCFP 0.45 - tank
16.12, SCFP 0.45 - tank 17.12, SCFP 0.45 - tank
18.12



Analysis of Variance for RES (OD 630), using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P

Treatments 8 2.22612 2.22612 0.27827 416.70 0.000

Error 36 0.02404 0.02404 0.00067

Total 44  2.25016

S = 0.0258414 R-Sg = 98.93% R-Sg(adj) = 98.69%

Unusual Observations for RES (OD 630)

Obs RES (OD 630) Fit SE Fit Residual St Resid
19 0.170000 0.220000 0.011557 -=0.050000 -2.16 R
33 0.740000 0.690000 0.011557 0.050000 2.16 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence

Treatments N Mean Grouping
SCFP 0.45 - tank 18.12 5 0.6920 A

SCFP 0.45 - tank 17.12 5 0.6920 A

SCFP 0.45 - tank 16.12 5 0.6900 A
Positive control - tank 21.12 5 0.2320 B
Negative control - tank 25.12 5 0.2220 B
Positive control - tank 20.12 5 0.2200 B
Positive control - tank 19.12 5 0.2200 B
Negative control - tank 24.12 5 0.2140 B
Negative control - tank 22.12 5 0.2100 B

Means that do not share a letter are significantly different.

6. SOD - 12h

Geneeral Linear Model: SOD (OD 560) versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - tank 22.12, Negative control -

tank 24.12, Negative control - tank 25.12, Positive
control - tank 19.12, Positive control - tank 20.12,
Positive control - tank 21.12, SCFP 0.45 - tank
16.12, SCFP 0.45 - tank 17.12, SCFP 0.45 - tank
18.12

Analysis of Variance for SOD (OD 560), using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Treatments 8 49.6226 49.6226 6.2028 1066.39 0.000
Error 36 0.2094 0.2094 0.0058

Total 44 49.8320

S =0.0762671 R-Sgq = 99.58% R-Sg(adj) = 99.49%

Unusual Observations for SOD (OD 560)

SOD (ODObs 560) Fit SE Fit Residual St Resid
38 3.56000 3.70000 0.03411 -0.14000 -2.05 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence
Treatments N Mean Grouping

SCFP 0.45 - tank 18.12 5 3.706 A
SCFP 0.45 - tank 17.12 5 3.700 A
SCFP 0.45 - tank 16.12 5 3.672 A
Negative control - tank 24.12 5 1.486 B
Positive control - tank 20.12 5 1.482 B
Negative control - tank 25.12 5 1.476 B
Positive control - tank 21.12 5 1.460 B
Positive control - tank 19.12 5 1.450 B
Negative control - tank 22.12 5 1.438 B

Means that do not share a letter are significantly different.



Chi tiéu mién dich sau 24h gay nhiém vi khuan
1. THC - 24h

Geneeral Linear Model: THC versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - tank 22.24,
tank 24.24, Negative control -
control - tank 19.24, Positive
Positive control - tank 21.24,
16.24, SCFP 0.45 - tank 17.24,
18.24

Analysis of Variance for THC, using Adjusted SS for Tests

Negative control -
tank 25.24, Positive
control - tank 20.24,
SCFP 0.45 - tank
SCFP 0.45 - tank

Source DF Seg SS Adj SS Adj MS F P
Treatments 8 230252 230252 28781 664.27 0.000
Error 36 1560 1560 43
Total 44 231812
S = 6.58240 R-Sg = 99.33% R-Sg(adj) = 99.18%
Unusual Observations for THC
Obs THC Fit SE Fit Residual St Resid
31 324.000 310.320 2.944 13.680 2.32 R
37 292.800 306.240 2.944 -13.440 -2.28 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence

Treatments N Mean Grouping
SCFP 0.45 - tank 16.24 5 310.3 A

SCFP 0.45 - tank 18.24 5 306.7 A

SCFP 0.45 - tank 17.24 5 306.2 A
Negative control - tank 25.24 5 190.6 B
Negative control - tank 24.24 5 190.6 B
Negative control - tank 22.24 5 189.6 B
Positive control - tank 20.24 5 137.5 C
Positive control - tank 21.24 5 136.3 C
Positive control - tank 19.24 5 135.6 C

Means that do not share a letter are significantly different.

2. GC- 24h

Geneeral Linear Model: GC versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - tank 22.24,
tank 24.24, Negative control -
control - tank 19.24, Positive
Positive control - tank 21.24,

Negative control -
tank 25.24, Positive
control - tank 20.24,
SCFP 0.45 - tank

16.24, SCFP 0.45 - tank 17.24, SCFP 0.45 - tank
18.24
Analysis of Variance for GC, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
Treatments 8 20714.8 20714.8 2589.3 561.92 0.000
Error 36 165.9 165.9 4.6
Total 44 20880.6
S = 2.14663 R-Sgq = 99.21% R-Sg(adj) = 99.03%
Unusual Observations for GC
Obs GC Fit SE Fit Residual St Resid
5 66.000 61.680 0.960 4.320 2.25 R
31 100.800 96.480 0.960 4.320 2.25 R
35 92.400 96.480 0.960 -4.080 -2.13 R
R denotes an observation with a large standardized residual.



Grouping Information Using

Tukey Method and 95.0% Confidence

Treatments N Mean Grouping
SCFP 0.45 - tank 16.24 5 96.48 A

SCFP 0.45 - tank 18.24 5 93.84 A

SCFP 0.45 - tank 17.24 5 93.60 A
Negative control - tank 22.24 5 61.68 B
Negative control - tank 24.24 5 61.44 B
Negative control - tank 25.24 5 59.28 B
Positive control - tank 21.24 5 43.20 C
Positive control - tank 19.24 5 42.96 C
Positive control - tank 20.24 5 42.72 C
Means that do not share a letter are significantly different.

3. HC - 24h
Geneeral Linear Model: HC versus Treatments

Values

Negative control - tank 22.24,
tank 24.24, Negative control -
control - tank 19.24, Positive
Positive control - tank 21.24,

Levels
9

Factor
Treatments

Type
fixed Negative control -
tank 25.24, Positive
control - tank 20.24,

SCFP 0.45 - tank

16.24, SCFP 0.45 - tank 17.24, SCFP 0.45 - tank
18.24
Analysis of Variance for HC, using Adjusted SS for Tests
Source DF Seqg SS Adj SS Adj MS F P
Treatments 8 112386 112386 14048 520.77 0.000
Error 36 971 971 27
Total 44 113357
S = 5.19384 R-Sg = 99.14% R-Sg(adj) = 98.95%
Unusual Observations for HC
Obs HC Fit SE Fit Residual St Resid
31 223.200 213.840 2.323 9.360 2.01 R
33 204.000 213.840 2.323 -9.840 -2.12 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence

Treatments N Mean Grouping
SCFP 0.45 - tank 16.24 5 213.84 A

SCFP 0.45 - tank 18.24 5 212.64 A

SCFP 0.45 - tank 17.24 5 211.92 A
Negative control - tank 25.24 5 131.28 B
Negative control - tank 24.24 5 129.12 B
Negative control - tank 22.24 5 127.92 B
Positive control - tank 20.24 5 94.80 C
Positive control - tank 21.24 5 93.12 c
Positive control - tank 19.24 5 92.64 C

Means that do not share a letter

are significantly different.

Geneeral Linear Model: PO (OD 490) versus Treatments

4. PO - 24h
Factor Type
Treatments fixe

Analysis of Variance for PO

Source
Treatment
Error
Total
S 0.030

DF
8
36
44
0185

S

Level
d

S
9

Values

Negative control - tank 22.24,

tank 24
control

Positive control - tank 21.24,

16.24,

18.24
(OD 49
Seq SS Adj SS
0.699551 0.699551
0.032440 0.032440

0.731991

R-Sq = 95.57% R-

.24, Negative control - tank 25.24,
- tank 19.24, Positive
SCFP 0.45 - tank

SCFP 0.45 - tank 17.24, SCFP 0.45 - tank

0), using Adjusted SS for Tests
Adj MS F P
0.087444 97.04 0.000
0.000901
Sg(adj) = 94.58%

Negative control -
Positive
control - tank 20.24,



Unusual Observations for PO (OD 490)
Obs PO (OD 490) Fit SE Fit Residual St Resid
1 0.240000 0.296000 0.013425 -0.056000 -2.09 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence

Treatments N Mean Grouping
SCFP 0.45 - tank 17.24 5 0.5260 A

SCFP 0.45 - tank 16.24 5 0.5220 A

SCFP 0.45 - tank 18.24 5 0.5080 A
Negative control - tank 25.24 5 0.3240 B
Negative control - tank 24.24 5 0.3120 B
Negative control - tank 22.24 5 0.2960 B
Positive control - tank 19.24 5 0.2320 C
Positive control - tank 20.24 5 0.2220 C
Positive control - tank 21.24 5 0.2120 C

Means that do not share a letter are significantly different.

5. RES - 24h

Geneeral Linear Model: RES (OD 630) versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - tank 22.24, Negative control -

tank 24.24, Negative control - tank 25.24, Positive
control - tank 19.24, Positive control - tank 20.24,
Positive control - tank 21.24, SCFP 0.45 - tank
16.24, SCFP 0.45 - tank 17.24, SCFP 0.45 - tank

18.24

Analysis of Variance for RES (OD 630), using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
Treatments 8 1.29896 1.29896 0.16237 247.26 0.000
Error 36 0.02364 0.02364 0.00066
Total 44 1.32260
S = 0.0256255 R-Sg = 98.21% R-Sg(adj) = 97.82%
Unusual Observations for RES (OD 630)
Obs RES (OD 630) Fit SE Fit Residual St Resid

6 0.160000 0.210000 0.011460 -0.050000 -2.18 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence

Treatments N Mean Grouping
SCFP 0.45 - tank 17.24 5 0.5560 A

SCFP 0.45 - tank 16.24 5 0.5520 A

SCFP 0.45 - tank 18.24 5 0.5500 A
Negative control - tank 22.24 5 0.2140 B
Negative control - tank 25.24 5 0.2100 B
Negative control - tank 24.24 5 0.2100 B
Positive control - tank 19.24 5 0.1840 B
Positive control - tank 21.24 5 0.1760 B
Positive control - tank 20.24 5 0.1680 B

Means that do not share a letter are significantly different.

6. SOD - 24h

Geneeral Linear Model: SOD (OD 560) versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - tank 22.24, Negative control -

tank 24.24, Negative control - tank 25.24, Positive
control - tank 19.24, Positive control - tank 20.24,
Positive control - tank 21.24, SCFP 0.45 - tank
16.24, SCFP 0.45 - tank 17.24, SCFP 0.45 - tank
18.24



Analysis of Variance for SOD (OD 560), using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
Treatments 8 23.0307 23.0307 2.8788 517.98 0.000
Error 36 0.2001 0.2001 0.0056
Total 44 23.2308

S = 0.0745505 R-Sqg = 99.14% R-Sg(adj) = 98.95%
Unusual Observations for SOD (OD 560)

SOD (OD Obs 560) Fit SE Fit Residual St Resid
14 1.30000 1.43400 0.03334 -0.13400 -2.01 R
15 1.57000 1.43400 0.03334 0.13600 2.04 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence

Treatments N Mean Grouping
SCFP 0.45 - tank 18.24 5 2.778 A

SCFP 0.45 - tank 16.24 5 2.772 A

SCFP 0.45 - tank 17.24 5 2.754 A
Negative control - tank 24.24 5 1.444 B
Negative control - tank 25.24 5 1.434 B
Negative control - tank 22.24 5 1.394 B
Positive control - tank 20.24 5 1.128 C
Positive control - tank 21.24 5 1.128 C
Positive control - tank 19.24 5 1.112 C

Means that do not share a letter are significantly different.

Chi tiéu mién dich sau 48h gay nhiém vi khuan

1. THC - 48h

Geneeral Linear Model: THC versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - tank 22.48, Negative control -

tank 24.48, Negative control - tank 25.48, Positive

Positive

control - tank 19.48,
Positive control - tank 21.48,

control - tank 20.48,
SCFP 0.45 - tank

16.48, SCFP 0.45 - tank 17.48, SCFP 0.45 - tank
18.48
Analysis of Variance for THC, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
Treatments 8 116687 116687 14586 593.12 0.000
Error 36 885 885 25
Total 44 117573
S = 4.95903 R-Sg = 99.25% R-Sqg(adj) 99.08%
Unusual Observations for THC
Obs THC Fit SE Fit Residual St Resid
3 199.200 190.080 2.218 9.120 2.06 R
30 99.600 89.280 2.218 10.320 2.33 R
40 212.400 202.320 2.218 10.080 2.27 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence

Treatments N Mean Grouping
SCFP 0.45 - tank 17.48 5 202.32 A

SCFP 0.45 - tank 18.48 5 202.08 A

SCFP 0.45 - tank 16.48 5 201.60 A
Negative control - tank 22.48 5 190.08 B
Negative control - tank 24.48 5 189.84 B
Negative control - tank 25.48 5 188.88 B
Positive control - tank 21.48 5 89.28 C
Positive control - tank 20.48 5 88.32 C
Positive control - tank 19.48 5 87.36 C

Means that do not share a letter are significantly different.



2. GC -48h

Geneeral Linear Model: GC versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - tank 22.48, Negative control -
tank 24.48, Negative control - tank 25.48, Positive
control - tank 19.48, Positive control - tank 20.48,
Positive control - tank 21.48, SCFP 0.45 - tank
16.48, SCFP 0.45 - tank 17.48, SCFP 0.45 - tank

18.48
Analysis of Variance for GC, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
Treatments 8 11600.1 11600.1 1450.0 305.14 0.000
Error 36 171.1 171.1 4.8
Total 44 11771.2
S = 2.17991 R-Sg = 98.55% R-Sg(adj) = 98.22%

Grouping Information Using Tukey Method and 95.0% Confidence
Treatments N Mean Grouping

SCFP 0.45 - tank 18.48 5 63.60 A
SCFP 0.45 - tank 17.48 5 63.60 A
SCFP 0.45 - tank 16.48 5 63.36 A
Negative control - tank 25.48 5 59.76 A
Negative control - tank 24.48 5 59.76 A
Negative control - tank 22.48 5 59.28 A
Positive control - tank 21.48 5 28.32 B
Positive control - tank 20.48 5 27.84 B
Positive control - tank 19.48 5 26.88 B

Means that do not share a letter are significantly different.

3. HC - 48h

Geneeral Linear Model: HC versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - tank 22.48, Negative control -

tank 24.48, Negative control - tank 25.48, Positive
control - tank 19.48, Positive control - tank 20.48,
Positive control - tank 21.48, SCFP 0.45 - tank
16.48, SCFP 0.45 - tank 17.48, SCFP 0.45 - tank

18.48

Analysis of Variance for HC, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
Treatments 8 54717.4 54717.4 6839.7 613.31 0.000
Error 36 401.5 401.5 11.2
Total 44 55118.8
S = 3.339%406 R-Sg = 99.27% R-Sg(adj) = 99.11%
Unusual Observations for HC
Obs HC Fit SE Fit Residual St Resid

3 136.800 130.800 1.493 6.000 2.01 R

30 69.600 60.960 1.493 8.640 2.89 R

40 145.200 138.720 1.493 6.480 2.17 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence
Treatments N Mean Grouping

SCFP 0.45 - tank 17.48 5 138.72 A
SCFP 0.45 - tank 18.48 5 138.48 A
SCFP 0.45 - tank 16.48 5 138.24 A
Negative control - tank 22.48 5 130.80 B
Negative control - tank 24.48 5 130.08 B
Negative control - tank 25.48 5 129.12 B
Positive control - tank 21.48 5 60.96 C
Positive control - tank 20.48 5 60.48 C
Positive control - tank 19.48 5 60.48 C

Means that do not share a letter are significantly different.



4. PO - 48h

Geneeral Linear Model: PO (OD 490) versus Treatments

Factor Level

Treatments

Type
fixed

16.48, SCFP 0.45 - tank 17.48,
18.48
Analysis of Variance for PO (OD 490), using Adjusted SS f
Source DF Seq SS Adj SS Adj MS F
Treatments 8 0.388844 0.388844 0.048606 81.77 0.00
Error 36 0.021400 0.021400 0.000594
Total 44 0.410244
S = 0.0243812 R-Sg = 94.78% R-Sg(adj) = 93.62%
Unusual Observations for PO (OD 490)
Obs PO (OD 490) Fit SE Fit Residual St Resid
13 0.250000 0.316000 0.010904 -0.066000 -3.03

s
9

Values

Negative control - tank 22.48,
tank 24.48, Negative control -
control - tank 19.48, Positive
Positive control - tank 21.48,

Negative control -
tank 25.48, Positive
control - tank 20.48,
SCFP 0.45 - tank
SCFP 0.45 - tank

or Tests

P
0

R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence

Treatments

SCFP 0.45 - tank 16.48
SCFP 0.45 - tank 18.48
SCFP 0.45 - tank 17.48
Negative control - tank
Negative control - tank
Negative control - tank
Positive control - tank
Positive control - tank
Positive control - tank

22.
25.
24.
21.
19.
20.

N Mean Grouping
5 0.3360 A
5 0.3320 A
5 0.3320 A
48 5 0.3200 A
48 5 0.3160 A
48 5 0.3100 A
48 5 0.1360 B
48 5 0.1280 B
48 5 0.1200 B

Means that do not share a letter are significantly different.

Geneeral Linear Model: RES (OD 630) versus Treatments

5. RES - 48h
Factor Type Level
Treatments fixed

s
9

Values

Negative control - tank 22.48,
tank 24.48, Negative control -
control - tank 19.48, Positive
Positive control - tank 21.48,

16.48, SCFP 0.45 - tank 17.48,
18.48
Analysis of Variance for RES (OD 630), using Adjusted SS
Source DF Seqg SS Adj SS Adj MS F
Treatments 8 0.344600 0.344600 0.043075 70.23 0.00
Error 36 0.022080 0.022080 0.000613
Total 44 0.366680
S = 0.0247656 R-Sg = 93.98% R-Sg(adj) = 92.64%

Negative control -
tank 25.48, Positive
control - tank 20.48,
SCFP 0.45 - tank
SCFP 0.45 - tank

for Tests
P
0

Grouping Information Using Tukey Method and 95.0% Confidence

Treatments

SCFP 0.45 - tank 18.48
SCFP 0.45 - tank 17.48
SCFP 0.45 - tank 16.48
Negative control - tank
Negative control - tank
Negative control - tank
Positive control - tank
Positive control - tank
Positive control - tank

22.
25.
24.
21.
19.
20.

N Mean Grouping
5 0.31400 A
5 0.30800 A
5 0.29800 A
48 5 0.20600 B
48 5 0.20400 B
48 5 0.19800 B
48 5 0.09800 C
48 5 0.09000 C
48 5 0.09000 C

Means that do not share a letter are significantly different.



6. SOD - 48h

Geneeral Linear Model: SOD (OD 560) versus Treatments
Factor Type Levels Values

Treatments fixed 9 Negative control - tank 22.48, Negative control -
tank 24.48, Negative control - tank 25.48, Positive
control - tank 19.48, Positive control - tank 20.48,
Positive control - tank 21.48, SCFP 0.45 - tank
16.48, SCFP 0.45 - tank 17.48, SCFP 0.45 - tank

18.48
Analysis of Variance for SOD (OD 560), using Adjusted SS for Tests
Source DF Seqg SS Adj SS Adj MS F P
Treatments 8 8.0285 8.0285 1.0036 317.92 0.000
Error 36 0.1136 0.1136 0.0032
Total 44 8.1422

S = 0.0561842 R-Sq = 98.60% R-Sq(adj) = 98.29%

Grouping Information Using Tukey Method and 95.0% Confidence
Treatments N Mean Grouping

Negative control - tank 24.48 5 1.4200 A
Negative control - tank 25.48 5 1.4140 A
SCFP 0.45 - tank 18.48 5 1.4040 A
SCFP 0.45 - tank 17.48 5 1.4000 A
Negative control - tank 22.48 5 1.3920 A
SCFP 0.45 - tank 16.48 5 1.3660 A
Positive control - tank 21.48 5 0.5240 B
Positive control - tank 20.48 5 0.4980 B
Positive control - tank 19.48 5 0.4900 B

Means that do not share a letter are significantly different

Chi tiéu mién dich sau 96h gay nhiém vi khuan

1. THC - 96h

Geneeral Linear Model: THC versus Treatment

Factor Type Levels Values

Treatment fixed 9 Negative control - tank 22.96, Negative control -

tank 24.96, Negative control - tank 25.96, Positive

control - tank 19.96, Positive control - tank 20.96,

Positive control - tank 21.9¢,
16.96, SCFP 0.45 - tank 17.96,

SCFP 0.45 - tank
SCFP 0.45 - tank 18.96

Analysis of Variance for THC,

using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Treatment 8 196029 196029 24504 656.16 0.000
Error 36 1344 1344 37
Total 44 197374
S = 6.11097 R-Sg = 99.32% R-Sg(adj) = 99.17%
Unusual Observations for THC
Obs THC Fit SE Fit Residual St Resid
37 291.600 280.080 2.733 11.520 2.11 R
38 266.400 280.080 2.733 -13.680 -2.50 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence
Treatment N Mean Grouping

SCFP 0.45 - tank 18.96 5 285.6 A
SCFP 0.45 - tank 16.96 5 281.8 A
SCFP 0.45 - tank 17.96 5 280.1 A
Negative control - tank 25.96 5 190.6 B
Negative control - tank 24.96 5 190.1 B
Negative control - tank 22.96 5 189.4 B
Positive control - tank 20.96 5 122.2 C
Positive control - tank 21.96 5 121.9 C
Positive control - tank 19.96 5 120.2 C

Means that do not share a letter are significantly different.



2. GC -96h

Geneeral Linear Model: GC versus Treatment

Factor Type Levels Values

Treatment fixed 9 Negative control - tank 22.96, Negative control -
tank 24.96, Negative control - tank 25.96, Positive
control - tank 19.96, Positive control - tank 20.96,
Positive control - tank 21.96, SCFP 0.45 - tank
16.96, SCFP 0.45 - tank 17.96, SCFP 0.45 - tank 18.96

Analysis of Variance for GC, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Treatment 8 17748.3 17748.3 2218.5 486.52 0.000
Error 36 164.2 164.2 4.6
Total 44 17912.4
S = 2.13542 R-Sg = 99.08% R-Sg(adj) = 98.88%
Unusual Observations for GC
Obs GC Fit SE Fit Residual St Resid

6 55.2000 59.0400 0.9550 -3.8400 -2.01 R

7 63.6000 59.0400 0.9550 4.5600 2.39 R

38 80.4000 84.4800 0.9550 -4.0800 -2.14 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence
Treatment N Mean Grouping

SCFP 0.45 - tank 16.96 5 86.16 A
SCFP 0.45 - tank 18.96 5 86.16 A
SCFP 0.45 - tank 17.96 5 84.48 A
Negative control - tank 25.96 5 59.28 B
Negative control - tank 24.96 5 59.04 B
Negative control - tank 22.96 5 58.80 B
Positive control - tank 19.96 5 37.20 C
Positive control - tank 21.96 5 37.20 C
Positive control - tank 20.96 5 36.72 C

Means that do not share a letter are significantly different.

3. HC - 96h

Geneeral Linear Model: HC versus Treatment

Factor Type Levels Values

Treatment fixed 9 Negative control - tank 22.96, Negative control -

tank 24.96, Negative control - tank 25.96, Positive

control - tank 19.96, Positive control - tank 20.96,

Positive control - tank 21.96, SCFP 0.45 - tank

16.96, SCFP 0.45 - tank 17.96, SCFP 0.45 - tank 18.96
Analysis of Variance for HC, using Adjusted SS for Tests

Source DF Seqg SS Adj SS Adj MS F P
Treatment 8 95891 95891 11986 621.18 0.000
Error 36 695 695 19
Total 44 96585
S = 4.39272 R-Sg = 99.28% R-Sg(adj) = 99.12%
Unusual Observations for HC
Obs HC Fit SE Fit Residual St Resid
37 204.000 195.600 1.964 8.400 2.14 R
38 186.000 195.600 1.904 -9.600 -2.44 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence
Treatment N Mean Grouping

SCFP 0.45 - tank 18.96 199.44 A
SCFP 0.45 - tank 16.96 195.60 A
SCFP 0.45 - tank 17.96 195.60 A

131.28 B
131.04 B

Negative control - tank 25.96
Negative control - tank 24.96

(G INCRNC I I G, RGN G I C)

Negative control - tank 22.96 130.56 B

Positive control - tank 20.96 85.44 C
Positive control - tank 21.96 84.72 C
Positive control - tank 19.96 5 83.04 C

Means that do not share a letter are significantly different.



4. PO - 96h

Geneeral Linear Model: PO (OD490) versus Treatment
Factor Type Levels Values

Treatment fixed 9 Negative control - tank 22.96, Negative control -
tank 24.96, Negative control - tank 25.96,
control - tank 19.96, Positive control - tank 20.96,
Positive control - tank 21.96, SCFP 0.45 - tank
16.96, SCFP 0.45 - tank 17.96, SCFP 0.45 - tank 18.96
Analysis of Variance for PO (0D4900, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Treatment 8 0.390911 0.390911 0.048864 54.83 0.000
Error 36 0.032080 0.032080 0.000891
Total 44 0.422991
S = 0.0298515 R-Sqg = 92.42% R-Sg(adj) = 90.73%
Unusual Observations for PO (0D490)
Obs PO (0D4900 Fit SE Fit Residual St Resid
1 0.250000 0.308000 0.013350 -0.058000 -2.17 R
8 0.420000 0.340000 0.013350 0.080000 3.00 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence
Treatment N Mean Grouping

SCFP 0.45 - tank 16.96 5 0.4200 A
SCFP 0.45 - tank 18.96 5 0.4160 A
SCFP 0.45 - tank 17.96 5 0.4080 &
Negative control - tank 24.96 5 0.3400 B
Negative control - tank 25.96 5 0.3180 B
Negative control - tank 22.96 5 0.3080 B
Positive control - tank 21.96 5 0.1960 C
Positive control - tank 20.96 5 0.1900 C
Positive control - tank 19.96 5 0.1800 C

Means that do not share a letter are significantly different.

5. RES - 96h

Geneeral Linear Model: RES (OD 630) versus Treatment

Factor Type Levels Values

Treatment fixed 9 Negative control - tank 22.96, Negative control -

tank 24.96, Negative control - tank 25.96,

control - tank 19.96, Positive control - tank 20.96,

Positive control - tank 21.96, SCFP 0.45 - tank

16.96, SCFP 0.45 - tank 17.96, SCFP 0.45 - tank 18.96
Analysis of Variance for RES (OD 630), using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P

Treatment 8 0.799431 0.799431 0.099929 224.84 0.000

Error 36 0.016000 0.016000 0.000444

Total 44 0.815431

S = 0.0210819 R-Sg = 98.04% R-Sg(adj) = 97.60%

Unusual Observations for RES (OD 630)

Obs RES (OD 630) Fit SE Fit Residual St Resid
44 0.480000 0.436000 0.009428 0.044000 2.33 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence
Treatment N Mean Grouping

SCFP 0.45 - tank 16.96 5 0.4460 A
SCFP 0.45 - tank 18.96 5 0.4360 A
SCFP 0.45 - tank 17.96 5 0.4360 A
Negative control - tank 22.96 5 0.2200 B
Negative control - tank 24.96 5 0.2060 B
Negative control - tank 25.96 5 0.2020 B
Positive control - tank 20.96 5 0.1280 C
Positive control - tank 19.96 5 0.1220 C
Positive control - tank 21.96 5 0.1220 C

Means that do not share a letter are significantly different.



6. SOD - 96h

Geneeral Linear Model: SOD (OD 560) versus Treatment

Factor Type Levels Values
Treatment fixed 9 Negative control - tank 22.96, Negative control -
tank 24.96, Negative control - tank 25.96, Positive
control - tank 19.96, Positive control - tank 20.96,
Positive control - tank 21.96, SCFP 0.45 - tank
16.96, SCFP 0.45 - tank 17.96, SCFP 0.45 - tank 18.96
Analysis of Variance for SOD (OD 560), using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
Treatment 8 11.8519 11.8519 1.4815 365.60 0.000
Error 36 0.1459 0.1459 0.0041
Total 44 11.9978
S = 0.0636571 R-Sg = 98.78% R-Sg(adj) = 98.51%
Unusual Observations for SOD (OD 560)
SOD (OD Obs 560) Fit SE Fit Residual St Resid
19 0.76000 0.88200 0.02847 -0.12200 -2.14 R
30 0.73000 0.88400 0.02847 -0.15400 -2.70 R

R denotes an observation with a large standardized residual.
Grouping Information Using Tukey Method and 95.0% Confidence

Treatment N Mean Grouping
SCFP 0.45 - tank 16.96 5 2.1420 A

SCFP 0.45 - tank 17.96 5 2.1280 A

SCFP 0.45 - tank 18.96 5 2.1260 A
Negative control - tank 25.96 5 1.4480 B
Negative control - tank 22.96 5 1.4480 B
Negative control - tank 24.96 5 1.4240 B
Positive control - tank 21.96 5 0.8840 C
Positive control - tank 19.96 5 0.8820 C
Positive control - tank 20.96 5 0.8660 C

Means that do not share a letter are significantly different.

Chi s6 mién dich sau 7 ngay gay nhiém vi khuan

1. THC - 7 days

Geneeral Linear Model: THC versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - tank 22.7days, Negative control -

tank 24.7days, Negative control - tank 25.7days,

Positive control - tank 19.7days, Positive control -
tank 20. 7days, Positive control - tank 21. 7days,
SCFP 0.45 - tank 16. 7days, SCFP 0.45 - tank 17.

7days, SCFP 0.45 - tank 18. 7days

Analysis of Variance for THC, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
Treatments 8 210134 210134 26267 694.45 0.000
Error 36 1362 1362 38
Total 44 211496

S = 6.15012 R-Sg = 99.36% R-Sg(adj) = 99.21%
Unusual Observations for THC
Obs THC Fit SE Fit Residual St Resid

19 168.000 155.040 2.750 12.960 2.36 R

34 302.400 316.320 2.750 -13.920 -2.53 R

R denotes an observation with a large standardized residual.
Grouping Information Using Tukey Method and 95.0% Confidence

Treatments N Mean Grouping
SCFP 0.45 - tank 16. 7days 5 316.3 A

SCFP 0.45 - tank 18. 7days 5 312.5 A

SCFP 0.45 - tank 17. 7days 5 311.3 A
Negative control - tank 22.7days 5 192.0 B
Negative control - tank 25.7days 5 191.0 B
Negative control - tank 24.7days 5 189.1 B
Positive control - tank 19.7days 5 155.0 C
Positive control - tank 20. 7days 5 152.9 C
Positive control - tank 21. 7days 5 152.4 C

Means that do not share a letter are

significantly different.



2. GC - 7 days

Geneeral Linear Model: GC versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - tank 22.7days,
tank 24.7days, Negative control - tank 25.7days,

Positive control - tank 19.7days, Positive control -
tank 20. 7days, Positive control - tank 21. 7days,
SCFP 0.45 - tank 16. 7days, SCFP 0.45 - tank 17.
7days, SCFP 0.45 - tank 18. 7days
Analysis of Variance for GC, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
Treatments 8 18180.6 18180.6 2272.6 370.64 0.000
Error 36 220.7 220.7 6.1
Total 44 18401.3
S = 2.47620 R-Sg = 98.80% R-Sg(adj) = 98.53%
Unusual Observations for GC
Obs GC Fit SE Fit Residual St Resid
24 40.0000 44.7200 1.1074 -4.7200 -2.13 R
25 50.4000 44.7200 1.1074 5.6800 2.56 R
34 90.0000 95.2800 1.1074 -5.2800 -2.38 R

R denotes an observation with a large standardized residual.
Grouping Information Using Tukey Method and 95.0% Confidence

Negative control -

Treatments N Mean Grouping
SCFP 0.45 - tank 16. 7days 5 95.28 A

SCFP 0.45 - tank 17. 7days 5 93.84 A

SCFP 0.45 - tank 18. 7days 5 93.60 A
Negative control - tank 24.7days 5 60.24 B
Negative control - tank 25.7days 5 60.00 B
Negative control - tank 22.7days 5 60.00 B
Positive control - tank 19.7days 5 47.52 C
Positive control - tank 21. 7days 5 47.28 C
Positive control - tank 20. 7days 5 44.72 C

Means that do not share a letter are significantly different.

3. HC - 7 days

Geneeral Linear Model: HC versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - tank 22.7days, Negative control -

tank 24.7days, Negative control - tank 25.7days,

Positive control - tank 19.7days, Positive control -
tank 20. 7days, Positive control - tank 21. 7days,
SCFP 0.45 - tank 16. 7days, SCFP 0.45 - tank 17.
7days, SCFP 0.45 - tank 18. 7days
Analysis of Variance for HC, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
Treatments 8 105683 105683 13210 655.28 0.000
Error 36 726 726 20
Total 44 106409
S = 4.48999 R-Sgq = 99.32% R-Sqg(adj) = 99.17%
Unusual Observations for HC
Obs HC Fit SE Fit Residual St Resid
19 117.600 107.520 2.008 10.080 2.51 R
34 212.400 221.040 2.008 -8.640 -2.15 R
44 210.000 218.880 2.008 -8.880 -2.21 R

R denotes an observation with a large standardized residual.
Grouping Information Using Tukey Method and 95.0% Confidence

Treatments N Mean Grouping
SCFP 0.45 - tank 16. 7days 5 221.0 A

SCFP 0.45 - tank 18. 7days 5 218.9 A

SCFP 0.45 - tank 17. 7days 5 217.4 A
Negative control - tank 22.7days 5 132.0 B
Negative control - tank 25.7days 5 131.0 B
Negative control - tank 24.7days 5 128.9 B
Positive control - tank 19.7days 5 107.5 C
Positive control - tank 20. 7days 5 106.6 C
Positive control - tank 21. 7days 5 105.1 C

Means that do not share a letter are

significantly different.



4. PO - 7 days

Geneeral Linear Model: PO (OD 490) versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - tank 22.7days, Negative control -
tank 24.7days, Negative control - tank 25.7days,
Positive control - tank 19.7days, Positive control -

tank 20. 7days, Positive control - tank 21. 7days,
SCFP 0.45 - tank 16. 7days, SCFP 0.45 - tank 17.
7days, SCFP 0.45 - tank 18. 7days

Analysis of Variance for PO (OD 490), using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P

Treatments 8 0.561044 0.561044 0.070131 99.87 0.000

Error 36 0.025280 0.025280 0.000702

Total 44 0.586324

S = 0.0264995 R-Sg = 95.69% R-Sg(adj) = 94.73%

Unusual Observations for PO (OD 490)

Obs PO (OD 490) Fit SE Fit Residual St Resid
25 0.260000 0.212000 0.011851 0.048000 2.03 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence
Treatments N Mean Grouping

SCFP 0.45 - tank 17. 7days 5 0.4960 A
SCFP 0.45 - tank 18. 7days 5 0.4940 A
SCFP 0.45 - tank 16. 7days 5 0.4800 A
Negative control - tank 25.7days 5 0.3300 B
Negative control - tank 22.7days 5 0.3260 B
Negative control - tank 24.7days 5 0.3240 B
Positive control - tank 21. 7days 5 0.2240 C
Positive control - tank 19.7days 5 0.2200 C
Positive control - tank 20. 7days 5 0.2120 C

Means that do not share a letter are significantly different.

5. RES - 7 days

Geneeral Linear Model: RES (OD 630) versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - tank 22.7days, Negative control -
tank 24.7days, Negative control - tank 25.7days,
Positive control - tank 19.7days, Positive control -

tank 20. 7days, Positive control - tank 21. 7days,
SCFP 0.45 - tank 16. 7days, SCFP 0.45 - tank 17.
7days, SCFP 0.45 - tank 18. 7days

Analysis of Variance for RES (OD 630), using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P

Treatments 8 0.99315 0.99315 0.12414 235.72 0.000

Error 36 0.01896 0.01896 0.00053

Total 44 1.01211

S = 0.0229492 R-Sq = 98.13% R-Sg(adj) = 97.71%

Unusual Observations for RES (OD 630)

Obs RES (OD 630) Fit SE Fit Residual St Resid
36 0.460000 0.502000 0.010263 -0.042000 -2.05 R
39 0.550000 0.502000 0.010263 0.048000 2.34 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence
Treatments N Mean Grouping

SCFP 0.45 - tank 18. 7days 5 0.5060 A
SCFP 0.45 - tank 16. 7days 5 0.5020 A
SCFP 0.45 - tank 17. 7days 5 0.5020 A
Negative control - tank 25.7days 5 0.2100 B
Negative control - tank 24.7days 5 0.2100 B
Negative control - tank 22.7days 5 0.2080 B
Positive control - tank 21. 7days 5 0.1740 B
Positive control - tank 19.7days 5 0.1700 B
Positive control - tank 20. 7days 5 0.1680 B



6. SOD - 7 days

Geneeral Linear Model: RES (OD 630) versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - tank 22.7days, Negative control -
tank 24.7days, Negative control - tank 25.7days,
Positive control - tank 19.7days, Positive control -

tank 20. 7days, Positive control - tank 21. 7days,
SCFP 0.45 - tank 16. 7days, SCFP 0.45 - tank 17.
7days, SCFP 0.45 - tank 18. 7days

Analysis of Variance for RES (OD 630), using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P

Treatments 8 0.99315 0.99315 0.12414 235.72 0.000

Error 36 0.01896 0.01896 0.00053

Total 44 1.01211

S = 0.0229492 R-Sg = 98.13% R-Sg(adj) = 97.71%

Unusual Observations for RES (OD 630)

Obs RES (OD 630) Fit SE Fit Residual St Resid
36 0.460000 0.502000 0.010263 -0.042000 -2.05 R
39 0.550000 0.502000 0.010263 0.048000 2.34 R

R denotes an observation with a large standardized residual.
Grouping Information Using Tukey Method and 95.0% Confidence
Treatments N Mean Grouping

SCFP 0.45 - tank 18. 7days 5 0.5060 A
SCFP 0.45 - tank 16. 7days 5 0.5020 A
SCFP 0.45 - tank 17. 7days 5 0.5020 A
Negative control - tank 25.7days 5 0.2100 B
Negative control - tank 24.7days 5 0.2100 B
Negative control - tank 22.7days 5 0.2080 B
Positive control - tank 21. 7days 5 0.1740 B
Positive control - tank 19.7days 5 0.1700 B
Positive control - tank 20. 7days 5 0.1680 B

Means that do not share a letter are significantly different.

Chi tiéu mién dich sau 14 ngay gay nhiém vi khuan
1. THC - 14 days

Geneeral Linear Model: THC versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - tank 22. 14 days, Negative
control - tank 24. 14 days, Negative control - tank
25. 14 days, Positive control - tank 19. 14 days,
Positive control - tank 20 14 days, Positive control
- tank 21.14 days, SCFP 0.45 - tank 16. 14 days,
SCFP 0.45 - tank 17. 14 days, SCFP 0.45 - tank 18.

14 days

Analysis of Variance for THC, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
Treatments 8 306171 306171 38271 829.97 0.000
Error 36 1660 1660 46
Total 44 307831

S = 6.79058 R-Sg = 99.465% R-Sg(adj) = 99.34%
Unusual Observations for THC
Obs THC Fit SE Fit Residual St Resid

34 376.800 364.560 3.037 12.240 2.02 R

39 378.000 361.200 3.037 16.800 2.77 R

R denotes an observation with a large standardized residual.
Grouping Information Using Tukey Method and 95.0% Confidence
Treatments N Mean Grouping

SCFP 0.45 - tank 18. 14 days 5 364.8 A

SCFP 0.45 - tank 16. 14 days 5 364.6 A

SCFP 0.45 - tank 17. 14 days 5 361.2 A

Negative control - tank 24. 14 days 5 192.5 B

Negative control - tank 25. 14 days 5 192.2 B

Negative control - tank 22. 14 days 5 190.3 B

Positive control - tank 21.14 days 5 186.7 B

Positive control - tank 20 14 days 5 185.0 B

Positive control - tank 19. 14 days 5 185.0 B

Means that do not share a letter are significantly different.



2. GC - 14 days

Geneeral Linear Model: GC versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - tank 22. 14 days, Negative
control - tank 24. 14 days, Negative control - tank
25. 14 days, Positive control - tank 19. 14 days,
Positive control - tank 20 14 days, Positive control
- tank 21.14 days, SCFP 0.45 - tank 16. 14 days,
SCFP 0.45 - tank 17. 14 days, SCFP 0.45 - tank 18.

14 days

Analysis of Variance for GC, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
Treatments 8 27073.2 27073.2 3384.1 714.56 0.000
Error 36 170.5 170.5 4.7
Total 44 27243.6

S = 2.17624 R-Sg = 99.37% R-Sg(adj) = 99.24%
Unusual Observations for GC
Obs GC Fit SE Fit Residual St Resid

38 104.400 109.680 0.973 -5.280 -2.71 R

39 115.200 109.680 0.973 5.520 2.84 R

R denotes an observation with a large standardized residual.
Grouping Information Using Tukey Method and 95.0% Confidence
Treatments N Mean Grouping

SCFP 0.45 - tank 16. 14 days 5 110.40 A
SCFP 0.45 - tank 18. 14 days 5 110.16 A
SCFP 0.45 - tank 17. 14 days 5 109.68 A
Negative control - tank 25. 14 days 5 59.76 B
Negative control - tank 22. 14 days 5 59.76 B
Negative control - tank 24. 14 days 5 59.52 B
Positive control - tank 19. 14 days 5 56.64 B
Positive control - tank 20 14 days 5 56.64 B
Positive control - tank 21.14 days 5 56.40 B

Means that do not share a letter are significantly different.

3. HC - 14 days

Geneeral Linear Model: HC versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - tank 22. 14 days, Negative
control - tank 24. 14 days, Negative control - tank
25. 14 days, Positive control - tank 19. 14 days,
Positive control - tank 20 14 days, Positive control
- tank 21.14 days, SCFP 0.45 - tank 16. 14 days,
SCFP 0.45 - tank 17. 14 days, SCFP 0.45 - tank 18.
14 days

Analysis of Variance for HC, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P

Treatments 8 150833 150833 18854 736.03 0.000

Error 36 922 922 26

Total 44 151755

S = 5.06123 R-Sg = 99.39% R-Sqg(adj) = 99.26%

Unusual Observations for HC

Obs HC Fit SE Fit Residual St Resid

33 244.800 254.160 2.263 -9.360 -2.07 R
39 262.800 251.040 2.263 11.760 2.60 R

R denotes an observation with a large standardized residual.
Grouping Information Using Tukey Method and 95.0% Confidence
Treatments N Mean Grouping

SCFP 0.45 - tank 18. 14 days 5 254.6 A

SCFP 0.45 - tank 16. 14 days 5 254.2 A

SCFP 0.45 - tank 17. 14 days 5 251.0 A

Negative control - tank 24. 14 days 5 133.0 B

Negative control - tank 25. 14 days 5 132.5 B

Negative control - tank 22. 14 days 5 130.6 B

Positive control - tank 21.14 days 5 130.3 B

Positive control - tank 20 14 days 5 128.4 B

Positive control - tank 19. 14 days 5 128.4 B

Means that do not share a letter are significantly different.



4. PO - 14 days

Geneeral Linear Model: PO (OD 490) versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - tank 22. 14 days, Negative
control - tank 24. 14 days, Negative control - tank
25. 14 days, Positive control - tank 19. 14 days,
Positive control - tank 20 14 days, Positive control
- tank 21.14 days, SCFP 0.45 - tank 16. 14 days,
SCFP 0.45 - tank 17. 14 days, SCFP 0.45 - tank 18.

14 days

Analysis of Variance for PO (OD 490), using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
Treatments 8 0.82136 0.82136 0.10267 210.49 0.000
Error 36 0.01756 0.01756 0.00049
Total 44 0.83892

S = 0.0220857 R-Sg = 97.91% R-Sg(adj) = 97.44%
Unusual Observations for PO (OD 490)
Obs PO (OD 490) Fit SE Fit Residual St Resid

13 0.270000 0.328000 0.009877 -0.058000 -2.94 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence
Treatments N Mean Grouping

SCFP 0.45 - tank 16. 14 days 5 0.5960 A
SCFP 0.45 - tank 18. 14 days 5 0.5940 A
SCFP 0.45 - tank 17. 14 days 5 0.5940 A
Negative control - tank 25. 14 days 5 0.3280 B
Negative control - tank 22. 14 days 5 0.3260 B
Negative control - tank 24. 14 days 5 0.3260 B
Positive control - tank 21.14 days 5 0.3000 B
Positive control - tank 19. 14 days 5 0.2900 B
Positive control - tank 20 14 days 5 0.2880 B

Means that do not share a letter are significantly different.

5. RES - 14 days

Geneeral Linear Model: RES (OD 630) versus Treatments

Factor Type Levels Values

Treatments fixed 9 Negative control - tank 22. 14 days, Negative
control - tank 24. 14 days, Negative control - tank
25. 14 days, Positive control - tank 19. 14 days,
Positive control - tank 20 14 days, Positive control
- tank 21.14 days, SCFP 0.45 - tank 16. 14 days,
SCFP 0.45 - tank 17. 14 days, SCFP 0.45 - tank 18.

14 days
Analysis of Variance for RES (OD 630), using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
Treatments 8 1.69314 1.69314 0.21164 305.74 0.000
Error 36 0.02492 0.02492 0.00069
Total 44 1.718006
S = 0.0263101 R-Sg = 98.55% R-Sg(adj) = 98.23%

Grouping Information Using Tukey Method and 95.0% Confidence

Treatments N Mean Grouping
SCFP 0.45 - tank 18. 14 days 5 0.6200 A

SCFP 0.45 - tank 17. 14 days 5 0.6180 A

SCFP 0.45 - tank 16. 14 days 5 0.6100 A
Negative control - tank 22. 14 days 5 0.2120 B
Positive control - tank 21.14 days 5 0.2120 B
Negative control - tank 24. 14 days 5 0.2040 B
Negative control - tank 25. 14 days 5 0.2020 B
Positive control - tank 20 14 days 5 0.2000 B
Positive control - tank 19. 14 days 5 0.1980 B

Means that do not share a letter are significantly different.



6. SOD - 14 days

Geneeral Linear Model: SOD (OD 560) versus Treatments
Factor Type Levels Values

Treatments fixed 9 Negative control - tank 22. 14 days, Negative
control - tank 24. 14 days, Negative control - tank
25. 14 days, Positive control - tank 19. 14 days,
Positive control - tank 20 14 days, Positive control
- tank 21.14 days, SCFP 0.45 - tank 16. 14 days,
SCFP 0.45 - tank 17. 14 days, SCFP 0.45 - tank 18.
14 days

Analysis of Variance for SOD (OD 560), using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F p

Treatments 8 40.3633 40.3633 5.0454 1911.94 0.000

Error 36  0.0950 0.0950 0.0026
Total 44 40.4583
S = 0.0513701 R-Sq = 99.77% R-Sq(adj) = 99.71%

Unusual Observations for SOD (OD 560)

SOD (0D Obs 560) Fit SE Fit Residual St Resid
27 1.49000 1.3%9600 0.02297 0.09400 2.05 R
39 3.37000 3.46200 0.02297 -0.09200 -2.00 R
43 3.54000 3.43400 0.02297 0.10600 2.31 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence

Treatments N Mean Grouping
SCFP 0.45 - tank 17. 14 days 5 3.462 A

SCFP 0.45 - tank 18. 14 days 5 3.434 A

SCFP 0.45 - tank 16. 14 days 5 3.418 A
Negative control - tank 25. 14 days 5 1.468 B
Negative control - tank 24. 14 days 5 1.464 B
Negative control - tank 22. 14 days 5 1.464 B
Positive control - tank 19. 14 days 5 1.398 B
Positive control - tank 21.14 days 5 1.396 B
Positive control - tank 20 14 days 5 1.390 B

Means that do not share a letter are significantly different.



Phu luc 4. Anh hwéng ciia SCFP Ién tiing truéng va dap wng mién dich ciia tdm
thé chin tring & quy mo pilot.

4.1. Tang trudéng ciia tom

STT | Wi(g) Wf (g)
. s oy | S3(CFPO4s%) Ph (':)h.z;‘:/f;’"ics e
2 1.6 BE2 | BE6 | BE9 | BE5 | BE7 | BES | BE1 | BE3 | BE4
3 1.2 1 | 488|508 511 | 515|491 | 496 | 494 | 498 | 4.91
4 1.5 2 | 509|513 | 494 | 489 | 517 | 492 | 490 | 5.11 | 4.88
5 | 1.90 3 | 503|491 | 507 | 495 | 486 | 513 | 492 | 4.87 | 4.97
6 1.6 4 | 497|512 | 486 | 486 | 509 | 508 | 513 | 491 | 492
7 1.5 5 | 514|526 | 526 | 499 | 493 | 498 | 496 | 5.23 | 5.01
8 1.2 6 | 517|497 | 496 | 501 | 512 | 505 | 519 | 4.83 | 4.89
9 1.1 7 | 500|500 491 | 493 | 488 | 517 | 487 | 497 | 5.13
10 | 17 8 | 509|493 | 511 |516 | 494 | 489 | 492 | 5.06 | 4.90
11 | 15 9 | 512|501 | 508 | 486 | 486 | 522 | 515 | 490 | 4.86
12 | 14 10 | 495|519 | 512 | 496 | 517 | 5.16 | 498 | 4.88 | 5.02
13 | 18 11 | 516 | 517 | 501 | 502 | 491 | 484 | 518 | 5.09 | 4.91
14 | 16 12 | 514 | 495 | 517 | 495 | 495 | 493 | 506 | 4.75 | 5.23
15 | 16 13 | 486 | 520 | 494 | 517 | 490 | 490 | 482 | 4.81 | 4.95
16 | 17 14 | 509 | 502 | 5.02 | 488 | 486 | 4.92 | 4.85 | 492 | 4.87
17 | 14 15 | 513 | 488 | 493 | 493 | 513 | 4.87 | 493 | 490 | 5.14
18 | 1.2 16 | 506|511 | 513 | 494 | 498 | 492 | 491 | 4.85 | 5.22
19 | 14 17 | 507 | 506 | 511 | 523|528 | 499 | 512 | 509 | 5.11
20 | 15 18 | 498 | 514 | 506 | 498 | 5.04 | 5.03 | 495 | 499 | 4.92
21 | 16 19 | 512 | 490 | 523 | 503 | 497 | 495 | 497 | 495 | 4.93
22 | 14 20 | 516|503 | 521 528|501 | 516 | 513 | 5.13 | 5.18
23 | 1.2 21 | 487 | 488 | 509 |5.06 | 500 | 495 | 5.16 | 5.13 | 5.24
24 | 15 22 | 512 | 505 | 494 |518 | 486 | 515 | 508 | 5.16 | 4.97
25 | 17 23 | 509 | 486 | 513 | 492 | 514 | 526 | 491 | 5.11 | 5.11
26 | 1.8 24 | 496 | 496 | 490 |4.82 | 492 | 519 | 503 | 5.19 | 5.16
27 | 16 25 | 507 | 508 | 511 |516| 525 | 501 | 487 | 5.16 | 4.92
28 | 14 26 | 5.04 | 501 | 497 |520| 4.88 | 4.84 | 525 | 493 | 5.03
29 | 15 27 | 494 | 499 | 503 [522| 511 | 515 | 497 | 517 | 5.24
30 | 17 28 | 5.11 | 490 | 496 |4.96 | 531 | 503 | 518 | 521 | 4.96
Mean | 1.52 29 | 489 | 512 | 507 |524 | 522 | 496 | 4.88 | 4.96 | 5.05
sD | 0.20 30 | 495 | 496 | 4.87 |521| 496 | 522 | 512 | 522 | 5.17
Mean 5.04 5.03 5.02
SD 0.10 0.13 0.13




Wg (g)

S3 Ph bc
S-rr 9 o g g g g ° ° o

Bé 2 Bé 6 Bé9 Bé5 Bé7 Bé 8 Bé1 Bé 3 Bé4
1 3.36 3.56 3.59 3.63 3.39 3.44 3.42 3.46 3.39
2 3.57 3.61 3.42 3.37 3.65 3.40 3.38 3.59 3.36
3 351 3.39 3.55 3.43 3.34 3.61 3.40 3.35 3.45
4 3.45 3.60 3.34 3.34 3.57 3.56 3.61 3.39 3.40
5 3.62 3.74 3.74 3.47 341 3.46 3.44 3.71 3.49
6 3.65 3.45 3.44 3.49 3.60 3.53 3.67 331 3.37
7 3.48 3.48 3.39 341 3.36 3.65 3.35 3.45 3.61
8 3.57 3.41 3.59 3.64 3.42 3.37 3.40 3.54 3.38
9 3.60 3.49 3.56 3.34 3.34 3.70 3.63 3.38 3.34
10 3.43 3.67 3.60 3.44 3.65 3.64 3.46 3.36 3.50
11 3.64 3.65 3.49 3.50 3.39 3.32 3.66 3.57 3.39
12 3.62 3.43 3.65 3.43 3.43 3.41 3.54 3.23 3.71
13 3.34 3.68 3.42 3.65 3.38 3.38 3.30 3.29 3.43
14 3.57 3.50 3.50 3.36 3.34 3.40 333 3.40 3.35
15 361 3.36 341 341 361 3.35 341 3.38 3.62
16 3.54 3.59 3.61 3.42 3.46 3.40 3.39 333 3.70
17 3.55 3.54 3.59 3.71 3.76 3.47 3.60 3.57 3.59
18 3.46 3.62 3.54 3.46 3.52 351 343 3.47 3.40
19 3.60 3.38 3.71 351 3.45 343 3.45 343 341
20 3.64 351 3.69 3.76 3.49 3.64 361 361 3.66
21 3.35 3.36 3.57 3.54 3.48 3.43 3.64 361 3.72
22 3.60 3.53 3.42 3.66 3.34 3.63 3.56 3.64 3.45
23 3.57 3.34 3.61 3.40 3.62 3.74 3.39 3.59 3.59
24 3.44 3.44 3.38 3.30 3.40 3.67 351 3.67 3.64
25 3.55 3.56 3.59 3.64 3.73 3.49 3.35 3.64 3.40
26 3.52 3.49 3.45 3.68 3.36 3.32 3.73 341 3.51
27 3.42 3.47 3.51 3.70 3.59 3.63 3.45 3.65 3.72
28 3.59 3.38 3.44 3.44 3.79 3.51 3.66 3.69 3.44
29 3.37 3.60 3.55 3.72 3.70 3.44 3.36 3.44 3.53
30 3.43 3.44 3.35 3.69 3.44 3.70 3.60 3.70 3.65

Mean 3.52 3.51 3.50

SD 0.10 0.13 0.13




ADG (g/day)

S3 Ps Dc
STT g o g o g g ° o °
Bé2 Bé6 Bé9 Bés Bé7 Bé8 Bé 1 Bé 3 Bé4
1 0.075 0.079 0.080 | 0.081 | 0.075 0.076 0.076 0.077 0.075
2 0.079 0.080 0.076 | 0.075 | 0.081 0.076 0.075 0.080 0.075
3 0.078 0.075 0.079 | 0.076 | 0.074 0.080 0.076 0.074 0.077
4 0.077 0.080 0.074 | 0.074 | 0.079 0.079 0.080 0.075 0.076
5 0.080 0.083 0.083 | 0.077 | 0.076 0.077 0.076 0.082 0.078
6 0.081 0.077 0.076 | 0.078 | 0.080 0.078 0.082 0.074 0.075
7 0.077 0.077 0.075 | 0.076 | 0.075 0.081 0.074 0.077 0.080
8 0.079 0.076 0.080 | 0.081 | 0.076 0.075 0.076 0.079 0.075
9 0.080 0.078 0.079 | 0.074 | 0.074 0.082 0.081 0.075 0.074
10 0.076 0.082 0.080 | 0.076 | 0.081 0.081 0.077 0.075 0.078
11 0.081 0.081 0.078 | 0.078 | 0.075 0.074 0.081 0.079 0.075
12 0.080 0.076 0.081 | 0.076 | 0.076 0.076 0.079 0.072 0.082
13 0.074 0.082 0.076 | 0.081 | 0.075 0.075 0.073 0.073 0.076
14 0.079 0.078 0.078 | 0.075 | 0.074 0.076 0.074 0.076 0.074
15 0.080 0.075 0.076 | 0.076 | 0.080 0.074 0.076 0.075 0.080
16 0.079 0.080 0.080 | 0.076 | 0.077 0.076 0.075 0.074 0.082
17 0.079 0.079 0.080 | 0.082 | 0.084 0.077 0.080 0.079 0.080
18 0.077 0.080 0.079 | 0.077 | 0.078 0.078 0.076 0.077 0.076
19 0.080 0.075 0.082 | 0.078 | 0.077 0.076 0.077 0.076 0.076
20 0.081 0.078 0.082 | 0.084 | 0.078 0.081 0.080 0.080 0.081
21 0.074 0.075 0.079 | 0.079 | 0.077 0.076 0.081 0.080 0.083
22 0.080 0.078 0.076 | 0.081 | 0.074 0.081 0.079 0.081 0.077
23 0.079 0.074 0.080 | 0.076 | 0.080 0.083 0.075 0.080 0.080
24 0.076 0.076 0.075 | 0.073 | 0.076 0.082 0.078 0.082 0.081
25 0.079 0.079 0.080 | 0.081 | 0.083 0.078 0.074 0.081 0.076
26 0.078 0.078 0.077 | 0.082 | 0.075 0.074 0.083 0.076 0.078
27 0.076 0.077 0.078 | 0.082 | 0.080 0.081 0.077 0.081 0.083
28 0.080 0.075 0.076 | 0.076 | 0.084 0.078 0.081 0.082 0.076
29 0.075 0.080 0.079 | 0.083 | 0.082 0.076 0.075 0.076 0.078
30 0.076 0.076 0.074 | 0.082 | 0.076 0.082 0.080 0.082 0.081
Mean 0.0782 0.0780 0.0777
SD 0.002 0.003 0.003




SGR (%/day)

S3 Ph Bc
>N Bé2 Bé6 B€9 BE5 BE7 Bé8 Bé1 Bé3 B€4
1 2.59 2.68 2.69 2.71 2.61 2.63 2.62 2.64 2.61
2 2.69 2.70 2.62 2.60 2.72 2.61 2.60 2.69 2.59
3 2.66 2.61 2.68 2.62 2.58 2.70 2.61 2.59 2.63
4 2.63 2.70 2.58 2.58 2.69 2.68 2.70 2.61 2.61
5 2.71 2.76 2.76 2.64 2.61 2.64 2.63 2.75 2.65
6 2.72 2.63 2.63 2.65 2.70 2.67 2.73 2.57 2.60
7 2.65 2.65 2.61 2.61 2.59 2.72 2.59 2.63 2.70
8 2.69 2.61 2.69 2.72 2.62 2.60 2.61 2.67 2.60
9 2.70 2.65 2.68 2.58 2.58 2.74 2.71 2.60 2.58
10 2.62 2.73 2.70 2.63 2.72 2.72 2.64 2.59 2.65
11 2.72 2.72 2.65 2.65 2.61 2.57 2.72 2.69 2.61
12 2.71 2.62 2.72 2.62 2.62 2.61 2.67 2.53 2.75
13 2.58 2.73 2.62 2.72 2.60 2.60 2.56 2.56 2.62
14 2.69 2.65 2.65 2.59 2.58 2.61 2.58 2.61 2.59
15 2.70 2.59 2.61 2.61 2.70 2.59 2.61 2.60 2.71
16 2.67 2.69 2.70 2.62 2.64 2.61 2.61 2.58 2.74
17 2.68 2.67 2.69 2.75 2.77 2.64 2.70 2.69 2.69
18 2.64 2.71 2.67 2.64 2.66 2.66 2.62 2.64 2.61
19 2.70 2.60 2.75 2.66 2.63 2.62 2.63 2.62 2.61
20 2.72 2.66 2.74 2.77 2.65 2.72 2.70 2.70 2.72
21 2.59 2.59 2.69 2.67 2.65 2.62 2.72 2.70 2.75
22 2.70 2.67 2.62 2.72 2.58 2,71 2.68 2.72 2.63
23 2.69 2.58 2.70 2.61 2.71 2.76 2.61 2.69 2.69
24 2.63 2.63 2.60 2.56 2.61 2.73 2.66 2.73 2.72
25 2.68 2.68 2.69 2.72 2.75 2.65 2.59 2.72 2.61
26 2.66 2.65 2.63 2.73 2.59 2.57 2.75 2.61 2.66
27 2.62 2.64 2.66 2.74 2.69 2,71 2.63 2.72 2.75
28 2.69 2.60 2.63 2.63 2.78 2.66 2.72 2.74 2.63
29 2.60 2.70 2.68 2.75 2.74 2.63 2.59 2.63 2.67
30 2.62 2.63 2.59 2.74 2.63 2.74 2.70 2.74 2.72
Mean 2.66 2.66 2.65
SD 0.05 0.06 0.06
SR(%)
S3 Ph Bc
Bé2 Bé6 B€9 BE5 BE7 BE S8 BE 1 Bé 3 Bé4
91.00 90.50 92.00 90.88 91.63 91.50 90.63 91.50 91.75
91.17 91.33 91.29
0.76 0.40 0.59




4.2. S6 lwgng té bao mau sau 45 ngay thi nghiém cho in

1. THC (10* té bao/ml)

STT : Be : : Ph : : 53 :
BE2 | BEG6 | BE9 | BE5 | BE7 | BES | BEL | BE3 BE4

1 | 1884 | 187.2 | 182.4 | 447.6 | 447.6 | 4452 | 4464 | 4500 | 452.4
2 | 1812 | 190.8 | 1812 | 456.0 | 4356 | 4344 | 4500 | 4416 | 44838
3 | 192.0 | 194.4 | 1872 | 4500 | 457.2 | 442.8 | 4608 | 442.8 | 44838
4 | 186.0 | 188.4 | 184.8 | 4536 | 4572 | 4644 | 4572 | 4632 | 4524
5 | 189.6 | 189.6 | 184.8 | 4644 | 4464 | 4476 | 4452 | 4428 | 4548
6 | 190.8 | 189.6 | 190.8 | 441.6 | 4488 | 458.4 | 4440 | 447.6 | 463.2
7 | 187.2 | 188.4 | 183.6 | 4344 | 4380 | 4392 | 4524 | 4572 | 4512
8 | 186.0 | 183.6 | 187.2 | 440.4 | 4416 | 456.0 | 4500 | 446.4 | 436.8
9 | 1824 | 187.2 | 1824 | 4548 | 446.4 | 440.4 | 456.0 | 462.0 | 4524
10 | 187.2 | 182.4 | 178.8 | 453.6 | 468.0 | 453.6 | 4608 | 459.6 | 456.0
sD 3.70 9.11 6.92

Mean 186.52 448.84 451.76

2. HC (10* té bao/ml)

STT : B : : Ph : : 53 :
BE2 | BE6 | BE9 | BE5 | BE7 | BES | BE1 | BE3 Bé 4
1 | 132.0 | 128.4 | 126.0 | 316.8 | 315.6 | 3132 | 3108 | 3108 | 312.0
2 | 1260 | 130.8 | 124.8 | 3252 | 3084 | 3060 | 314.4 | 304.8 | 309.6
3 | 1320 | 1344 | 1284 | 322.8 | 321.6 | 3144 | 3192 | 3048 | 3108
4 | 1272 | 1320 | 1296 | 3240 | 3252 | 3312 | 3132 | 3216 | 3132
5 | 1296 | 128.4 | 1248 | 3348 | 3156 | 3204 | 3072 | 3060 | 3156
6 | 1296 | 129.6 | 130.8 | 310.8 | 316.8 | 327.6 | 3048 | 309.6 | 3192
7 | 1284 | 130.8 | 127.2 | 306.0 | 312.0 | 309.6 | 3120 | 3156 | 312.0
8 | 127.2 | 1248 | 130.8 | 3120 | 312.0 | 3240 | 3120 | 3084 | 301.
9 | 1260 | 1284 | 126.0 | 322.8 | 3180 | 3084 | 3156 | 3180 | 3144
10 | 1272 | 1260 | 123.6 | 321.6 | 337.2 | 3240 | 3180 | 3168 | 3156
D 2.63 8.20 4.97
Mean 128.36 318.60 312.24

3. GC (10* té bao/ml)

STT Pc Ph S3
Bé2 Bé6 B€9 BES5 BE7 BE8 Bé1 BE 3 Bé 4
1 56.4 58.8 56.4 130.8 132.0 132.0 135.6 139.2 140.4
2 55.2 60.0 56.4 130.8 127.2 128.4 135.6 136.8 139.2
3 60.0 60.0 58.8 127.2 135.6 128.4 141.6 138.0 138.0
4 58.8 56.4 55.2 129.6 132.0 133.2 144.0 141.6 139.2
5 60.0 61.2 60.0 129.6 130.8 127.2 138.0 136.8 139.2
6 61.2 60.0 60.0 130.8 132.0 130.8 139.2 138.0 144.0
7 58.8 57.6 56.4 128.4 126.0 129.6 140.4 141.6 139.2
8 58.8 58.8 56.4 128.4 129.6 132.0 138.0 138.0 135.6
9 56.4 58.8 56.4 132.0 128.4 132.0 140.4 144.0 138.0
10 60.0 56.4 55.2 132.0 130.8 129.6 142.8 142.8 140.4
SD 1.88 2.11 2.46
Mean 58.16 130.24 139.52




4.3. Hoat dong enzyme mién dich sau 45 ngay thi nghiém cho in

1. PO (OD 490 nm)

STT : Be : : Ph : : 53 :
Bé 2 Bé 6 Bé9 Bé5 Bé7 Bé 8 Bé1 Bé 3 Bé 4
1 0.302 0.309 0.326 0.534 0.552 0.536 0.641 0.648 0.644
2 0.314 0.305 0.325 0.541 0.538 0.542 0.652 0.657 0.648
3 0.325 0.322 0.318 0.532 0.541 0.557 0.663 0.653 0.657
4 0.326 0.314 0.316 0.553 0.563 0.553 0.672 0.649 0.669
5 0.331 0.331 0.322 0.552 0.561 0.536 0.654 0.647 0.675
6 0.330 0.326 0.309 0.548 0.558 0.548 0.663 0.656 0.681
7 0.318 0.319 0.332 0.535 0.544 0.560 0.671 0.673 0.670
8 0.325 0.312 0.318 0.536 0.537 0.551 0.685 0.682 0.659
9 0.327 0.321 0.325 0.544 0.543 0.547 0.670 0.658 0.665
10 0.315 0.307 0.327 0.556 0.564 0.532 0.649 0.673 0.641
SD 0.008 0.01 0.013
Mean 0.32 0.55 0.66
2. RES (OD 630 nm)
STT : Be : : Ph : : 53 :
Bé 2 Bé 6 Bé9 Bé5 Bé7 Bé 8 Bé1 Bé 3 Bé 4
1 0.213 0.214 0.231 0.643 0.671 0.652 0.659 0.666 0.676
2 0.215 0.226 0.233 0.651 0.678 0.669 0.667 0.657 0.682
3 0.231 0.221 0.215 0.656 0.662 0.677 0.682 0.675 0.651
4 0.224 0.234 0.217 0.663 0.659 0.661 0.661 0.671 0.653
5 0.218 0.218 0.225 0.672 0.644 0.658 0.675 0.664 0.671
6 0.217 0.211 0.228 0.653 0.645 0.649 0.687 0.659 0.675
7 0.226 0.225 0.219 0.648 0.648 0.673 0.652 0.678 0.681
8 0.223 0.223 0.220 0.646 0.659 0.666 0.669 0.651 0.659
9 0.210 0.217 0.225 0.657 0.674 0.675 0.655 0.682 0.667
10 0.216 0.212 0.227 0.670 0.641 0.654 0.681 0.685 0.660
SD 0.007 0.011 0.011
Mean 0.22 0.66 0.67
3. SOD (OD 560 nm)
STT : De : : Ph : : 53 :
Bé 2 Bé 6 Bé 9 Bé 5 Bé 7 Bé 8 Bé1 Bé 3 Bé 4
1 1.240 1.452 1.705 3.687 3.672 3.458 3.422 3.562 3.670
2 1.345 1.242 1.417 3.602 3.561 4.583 3.667 3.551 3.532
3 1.521 1.456 1.643 3.467 3.783 3.560 3.563 3.674 3.449
4 1.262 1.578 1.612 3.512 3.533 3.781 3.671 3.677 3.721
5 1.374 1.603 1.211 3.461 3.569 3.720 3.712 3.541 3.693
6 1.462 1.204 1.458 3.670 3.626 3.318 3.668 3.547 3.561
7 1.671 1.315 1.340 3.541 3.628 3.482 3.756 3.643 3.467
8 1.510 1.522 1.225 3.679 3.419 3.511 3.631 3.711 3.683
9 1.251 1.456 1.234 3.728 3.511 3.412 3.690 3.685 3.665
10 1.546 1.303 1.367 3.682 3.679 3.415 3.679 3.792 3.698
SD 0.151 0.219 0.091
Mean 1.42 3.61 3.63




4.4. Phan tich thong ké
S6 li¢u ting truéng

Geneeral Linear Model: Wf versus Treatments

Factor Type Levels Values
Treatments fixed 3 Control, Phytogenics, SCFP

Analysis of Variance for Wf, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Treatments 2 0.0004222 0.0004222 0.0002111 2.71 0.145
Error 6 0.0004667 0.0004667 0.0000778

Total 8 0.0008889

S =0.00881917 R-Sg = 47.50% R-Sg(adj) = 30.00%

Grouping Information Using Tukey Method and 95.0% Confidence
Treatments N Mean Grouping

SCFP 3 5.037 A
Phytogenics 3 5.030 A
Control 3 5.020 A

Means that do not share a letter are significantly different.

Geneeral Linear Model: Wg versus Treatments

Factor Type Levels Values
Treatments fixed 3 Control, Phytogenics, SCFP

Analysis of Variance for Wg, using Adjusted SS for Tests
Source DF Seqg SS Adj SS Adj MS F P

Treatments 2 0.0002000 0.0002000 0.0001000 1.00 0.422
Error 6 0.0006000 0.0006000 0.0001000

Total 8 0.0008000

S =0.01 R-Sq = 25.00% R-Sq(adj) = 0.00%

Grouping Information Using Tukey Method and 95.0% Confidence
Treatments N Mean Grouping

SCFP 3 3.510 A
Phytogenics 3 3.510 A
Control 3 3.500 A

Means that do not share a letter are significantly different.

Geneeral Linear Model: ADG versus Treatments

Factor Type Levels Values
Treatments fixed 3 Control, Phytogenics, SCFP

Analysis of Variance for ADG, using Adjusted SS for Tests

Source DF Seqg SS Adj SS Adj MS F P
Treatments 2 0.0000092 0.0000092 0.0000046 0.63 0.534
Error 267 0.0019572 0.0019572 0.0000073

Total 269 0.0019664

S = 0.00270745 R-Sg = 0.47% R-Sg(adj) = 0.00%

Unusual Observations for ADG

Obs ADG Fit SE Fit Residual St Resid

110 0.083556 0.077970 0.000285 0.005585 2.07 R

137 0.083556 0.077970 0.000285 0.005585 2.07 R

148 0.084222 0.077970 0.000285 0.006252 2.32 R

222 0.071778 0.077726 0.000285 -0.005948 -2.21 R

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence

Treatments N Mean Grouping
SCFP 90 0.07818 A
Phytogenics 90 0.07797 A
Control 90 0.07773 A

Means that do not share a letter are significantly different.



Geneeral Linear Model: SGR versus Treatments

Factor Type Levels Values
Treatments fixed 3 Control, Phytogenics, SCFP

Analysis of Variance for SGR, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Treatments 2 0.0001309 0.0001309 0.0000654 4.53 0.063
Error 6 0.0000867 0.0000867 0.0000144

Total 8 0.0002176

S = 0.00380058 R-Sg = 60.16% R-Sg(adj) = 46.88%

Grouping Information Using Tukey Method and 95.0% Confidence
Treatments N Mean Grouping

SCFP 3 2.662 A
Phytogenics 3 2.658 A
Control 3 2.653 A

Means that do not share a letter are significantly different.

Geneeral Linear Model: Survival rate (%) versus Treatments

Factor Type Levels Values
Treatments fixed 3 Control, Phytogenics, SCFP

Analysis of Variance for Survival rate (%), using Adjusted SS for Tests

Source DF Seqg SS Adj SS Adj MS F P
Treatments 2 0.1808 0.1808 0.0904 0.19 0.835
Error 6 2.9142 2.9142 0.4857

Total 8 3.0950

S = 0.696922 R-Sg = 5.84% R-Sg(adj) = 0.00%

Grouping Information Using Tukey Method and 95.0% Confidence
Treatments N Mean Grouping

Phytogenics 3 91.34 A

Control 3 91.29 A

SCFP 3 91.02 A

Means that do not share a letter are significantly different.

S6 ligu céc chi tiéu mién dich

Geneeral Linear Model: THC versus Treatments

Factor Type Levels Values

Treatments fixed 9 Control - tank 2, Control - tank 6, Control - tank
9, Phytogenics - tank 5, Phytogenics - tank 7,
Phytogenics - tank 8, SCFP - tank 1, SCFP - tank 3,
SCFP - tank 4

Analysis of Variance for THC, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Treatments 8 1391820 1391820 173977 3437.87 0.000
Error 81 4099 4099 51

Total 89 1395919

S = 7.11381 R-Sg = 99.71% R-Sg(adj) = 99.68%

R denotes an observation with a large standardized residual.
Grouping Information Using Tukey Method and 95.0% Confidence
Treatments N Mean Grouping

SCFP - tank 10 452.3 A

SCFP - tank 10 451.7 A

SCFP - tank 10 451.3 A

Phytogenics tank 5 10 449.6 A

Phytogenics - tank 7 10 448.7 A

Phytogenics - tank 8 10 448.2 A

I Wb

Control - tank 6 10 188.2 B
Control - tank 2 10 187.1 B
Control - tank 9 10 184.3 B

Means that do not share a letter are significantly different.



Geneeral Linear Model: GC versus Treatments

Factor Type Levels Values

Treatments fixed 9 Control - tank 2, Control - tank 6, Control - tank
9, Phytogenics - tank 5, Phytogenics - tank 7,
Phytogenics - tank 8, SCFP - tank 1, SCFP - tank 3,
SCFP - tank 4

Analysis of Variance for GC, using Adjusted SS for Tests

Source DF Seg SS Adj SS Adj MS F P
Treatments 8 119029 119029 14879 3099.72 0.000
Error 81 389 389 5

Total 89 119418

S = 2.19089 R-Sg = 99.67% R-Sqg(adj) = 99.64%

R denotes an observation with a large standardized residual.

Grouping Information Using Tukey Method and 95.0% Confidence

Treatments N Mean Grouping
SCFP - tank 3 10 139.68 A

SCFP - tank 1 10 139.56 A

SCFP - tank 4 10 139.32 A
Phytogenics - tank 7 10 130.44 B
Phytogenics - tank 8 10 130.32 B
Phytogenics - tank 5 10 129.96 B
Control - tank 6 10 58.80 C
Control - tank 2 10 58.56 C
Control - tank 9 10 57.12 C

Means that do not share a letter are significantly different.

Geneeral Linear Model: HC versus Treatments

Factor Type Levels Values

Treatments fixed 9 Control - tank 2, Control - tank 6, Control - tank
9, Phytogenics - tank 5, Phytogenics - tank 7,
Phytogenics - tank 8, SCFP - tank 1, SCFP - tank 3,
SCFP - tank 4

Analysis of Variance for HC, using Adjusted SS for Tests
Source DF Seqg SS Adj SS Adj MS F P

Treatments 8 700484 700484 87560 2518.03 0.000

Error 81 2817 2817 35
Total 89 703300
S = 5.89689 R-Sg = 99.60% R-Sg(adj) = 99.56%

R denotes an observation with a large standardized residual.
Grouping Information Using Tukey Method and 95.0% Confidence
Treatments N Mean Grouping

Phytogenics - tank 5 10 319.7 A

Phytogenics - tank 7 10 318.2 A
Phytogenics - tank 8 10 317.9 A

SCFP - tank 1 10 312.7 A
SCFP - tank 4 10 312.4 A
SCFP - tank 3 10 311.6 A
Control - tank 6 10 129.4 B
Control - tank 2 10 128.5 B
Control - tank 9 10 127.2 B

Means that do not share a letter are significantly different.



Geneeral Linear Model: PO versus Treatments

Factor Type Levels Values

Treatments fixed 9 Control - tank 2, Control - tank 6, Control - tank
9, Phytogenics - tank 5, Phytogenics - tank 7,
Phytogenics - tank 8, SCFP - tank 1, SCFP - tank 3,
SCFP - tank 4

Analysis of Variance for PO, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Treatments 8 1.80692 1.80692 0.22586 2069.85 0.000
Error 81 0.00884 0.00884 0.00011

Total 89 1.81576

Grouping Information Using Tukey Method and 95.0% Confidence
Treatments N Mean Grouping

10 0.6620 A
10 0.6609 A
10 0.6596 A

SCFP - tank
SCFP - tank
SCFP - tank

I Wb -

Phytogenics tank 7 10 0.5501 B
Phytogenics - tank 8 10 0.5462 B
Phytogenics - tank 5 10 0.5431 B
Control - tank 9 10 0.3218 C
Control - tank 2 10 0.3213 C
Control - tank 6 10 0.3166 C

Geneeral Linear Model: RES versus Treatments

Factor Type Levels Values

Treatments fixed 9 Control - tank 2, Control - tank 6, Control - tank
9, Phytogenics - tank 5, Phytogenics - tank 7,
Phytogenics - tank 8, SCFP - tank 1, SCFP - tank 3,
SCFP - tank 4

Analysis of Variance for RES, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Treatments 8 3.92002 3.92002 0.49000 4860.95 0.000
Error 81 0.00817 0.00817 0.00010

Total 89 3.92819

Grouping Information Using Tukey Method and 95.0% Confidence
Treatments N Mean Grouping

SCFP - tank 10 0.6688 A
SCFP - tank 10 0.6688 A
SCFP - tank 10 0.6675 A
Phytogenics - tank 8 10 0.6634 A
Phytogenics - tank 7 10 0.6581 A

A

Phytogenics - tank 5 10 0.6559

SO W

Control - tank 9 10 0.2240 B
Control - tank 6 10 0.2201 B
Control - tank 2 10 0.2193 B

Geneeral Linear Model: SOD versus Treatments

Factor Type Levels Values

Treatments fixed 9 Control - tank 2, Control - tank 6, Control - tank
9, Phytogenics - tank 5, Phytogenics - tank 7,
Phytogenics - tank 8, SCFP - tank 1, SCFP - tank 3,
SCFP - tank 4

Analysis of Variance for SOD, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Treatments 8 97.084 97.084 12.136 430.41 0.000

Error 81 2.284 2.284 0.028

Total 89 99.368

Grouping Information Using Tukey Method and 95.0% Confidence
Treatments N Mean Grouping

SCFP - tank
SCFP - tank

10 3.646 A
10 3.638 A
Phytogenics tank 8 10 3.624 A
SCFP - tank 10 3.614 A
Phytogenics - tank 5 10 3.603 A
Phytogenics - tank 7 10 3.598 A

e O A

Control - tank 9 10 1.421 B
Control - tank 2 10 1.418 B
Control - tank 6 10 1.413 B

Means that do not share a letter are significantly different.
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