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10. Can bd huéng dan khoa hoc: (1) PGS.TS. Nguyén Kiéu Bing Tam; (2) TS. Luong Hiru Thanh.
11. Tom tit cac két qua méi ctia ludn an:

11.1. Cdc két qua chinh

- Pé tai Luan an da phan 1ap duoc 4 chung vi sinh vat (tir 20 mau dét trong ché thu thap tai
Thai Nguyén, Nghé An) c6 hoat tinh phan huy Chlorpyrifos. Két qua phan loai theo Bergey va
dinh danh bing k§y thuat sinh hoc phan tr di lwa chon duoc 2 chung vi sinh vat c6 ky hiéu
Methylobacterium populi CNN2 va Ensifer adhaerens VNN3 c6 kha nang phan huy
Chlorpyrifos, c6 tinh an toan sinh hoc.

- Luan 4n da nghién ctru, xay dung quy trinh cong nghé 1én men nhan sinh khoi trén cac
chung Methylobacterium populi CNN2 va Ensifer adhaerens VNN3 va qui trinh san xuat ché
phém vi sinh vat xu ly du lugng thude bao vé thuc vat ¢6 chira géc lan hitu co.

- Luan 4n da phét trién, thir nghiém ché pham vi sinh (trén dat trong ché dién hep va dién
rong tai xd Hung Son, huyén Anh Son, Nghé An) nham danh gia kha ning xt 1y du luong
thudc bao vé thyc vat chira goc 1an hiru co trong dat trong ché, tao ra mot giai phap hiéu qua
cho viéc khir doc, bao vé moi truong dong thoi nang cao chat lwgng va ning suat cay trong.

- Két qua cua luan an da gop phan bo sung danh muc cac chung vi sinh vat c6 hoat tinh phan
hay du lwong thudc bao vé thuc vat goc 1an hitu co; cung cap phuong phép, sb liéu, thong tin
khoa hoc 1am co s& cho céc nghién ciru cdng nghé xir 1y du lwong thudc bao vé thuc vat.

11.2. Dong gop mdi cua Ludn an
a) Sur dung Vi sinh vdt bdn dia (Tinh méi vé tiép can nguon vi sinh vat phii hgp diéu kién Viét
Nam):



v' Luan 4n da tuyén chon cac chung vi sinh vat tir dat trdng ché tai Nghé An, nham dam bao
vi sinh vat dugc phan 1ap tir chinh méi truong 6 nhiém thyc té.

v Viéc dinh danh dén cap loai bang ky thuat sinh hoc phan tir (PCR va giai trinh ty gen 16S
rRNA) gitip x4c dinh rd ngudn gbc va dam bao an toan sinh hoc.

v' Bb6 sung danh muc vi sinh vat ban dia c6 kha ning phan hay Chlorpyrifos va tao co so
khoa hoc cho cac irng dung vi sinh ban dia trong xtr ly moi trueong néng nghiép.

b) Ung dung trong xi Iy dur lirong thuoc bdo vé thuc vt goc Lan hitu co (Tinh méi vé gidi
phap sinh hoc):

v Luan an nghién cttu kha niang st dung vi sinh vat phan hay hoat chat Chlorpyrifos ethyl —
mét hoat chit dién hinh thuoc nhém thubc BVTV géc Lan hiru co dang bi cAm nhung van
dé lai du luong dang ké trong dat ndng nghiép.

v’ Hai chung vi sinh vat chinh dugc (ng dung la Methylobacterium populi CNN2 va Ensifer
adhaerens VNN3, déu c6 hoat tinh sinh hoc 6n dinh, mat 6 > 108 CFU/ml, kha ning ton
tai 1au dai trong diéu kién bao quan théng thuong.

v Thi nghiém thuc dia cho thay vi sinh vat c6 hiéu qua xir ly Chlorpyrifos r rét, khdng anh
huong tiéu cuc dén chat luong che, dong thoi giai phong phospho hoa tan, gop phan bo
sung dinh dudng cho dat va ting ning suat cay trong, mot tac dung “kép” rét co gia tri.
¢) Tinh méi trong quy trinh céng nghé sdn xudt ché pham (Tiép cdn céng nghiép hoa):

v Luan an da xay dung quy trinh san xuat ché pham vi sinh tir quy mé phong thi nghiém dén
thuc dia, bao gom cac budc: nhan sinh khdi — 18n men xdp — phéi tron — kiém tra chat
luong — dong gbi. Tat ca cac thdng sé ki thuat nhu pH, nhiét d6, méi trudng nudi cay, toc
d6 quay ly tam... déu duoc thiét 1ap bai ban, chi tiét, ching minh dugc tinh kha thi néu
nhan rong o quy mo san Xust.

v Pay la diém rat it cong trinh trong nudc trude dé thuc hién tron ven, chu yéu ding lai ¢
phan lap hoac thir nghiém quy mo nho.

d) Gia tri khoa hoc va thyc tién (Két néi giiza nghién cizu co ban va iing dung):

v V& khoa hoc, luan an cung cap minh chimg 6 rang cho co ché phan hity Chlorpyrifos bang
vi sinh vat va enzyme tuong tng, dong gop vao kho dix li¢u sinh hoc méi truong.

v' V& thyc tién, luan an da ché tao duoc ché pham vi sinh va trién khai ang dung ngay tai
viing san xuat ché trong diém, giam ton du héa chat gilp san pham ché an toan, bao vé
ngudi tieu ding va méi trudng, phi hop vai muc tiéu phét trién ndng nghiép bén viing.

12. Cac hudng nghién cau tiép theo:

Can tiép tuc tién hanh nghién ctru khai thac Gmg dung thém cac chung vi sinh vt ¢6 ich
khéac (VSV cé dinh dam, phan giai 1an, VSV khang VSV gay bénh thuc vat) két hop véi viéc khai
thac sir dung nhiing chung vi sinh vat c¢6 hoat tinh phan hiy du lwong thuéc BVTV trong dat dé
tao ra nhimg san pham tot hon, da hoat tinh hon dap timg duoc yéu cau cia thuc tién va dé hudng
toi nén san xuat nong nghiép hitu co bén viing.
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5) Duong Thi Thanh Xuyen, Luong Huu Thanh, Nguyen Ngoc Quynh, Vu Thuy Nga,
Dam Trong Anh, Nguyen Thanh Lam, Nguyen Kieu Bang Tam (2024), “Potential use of
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11. Summary of new findings of the thesis
11.1. Main findings
- The dissertation successfully isolated four microbial strains capable of degrading
chlorpyrifos from 20 tea-growing soil samples collected in Thai Nguyen and Nghe An
provinces. Based on taxonomic classification using Bergey’s Manual and molecular
identification techniques, two strains—Methylobacterium populi CNN2 and Ensifer adhaerens
VNN3—were selected for their effective CPF degradation capacity and biosafety.
- The study developed a fermentation-based biomass production protocol for M. populi CNN2
and E. adhaerens VNN3, along with a production process for microbial formulations targeting
the bioremediation of organophosphate pesticide residues.
The microbial formulation was further tested through small- and large-scale field trials on tea-
growing soils in Hung Son commune, Anh Son district, Nghe An province, to evaluate its
potential in organophosphate pesticide residue remediation. The results demonstrated the
formulation’s effectiveness in detoxification, environmental protection, and enhancing both
crop quality and yield.
- The dissertation contributes to expanding the microbial resource base for organophosphate
pesticide residue degradation and provides methods, data, and scientific evidence supporting
further development of microbial remediation technologies for pesticide-contaminated
agricultural soils.
11.2. Novel contributions of the dissertation
a) Utilization of indigenous microorganisms (Novelty in microbial source selection suited to
Vietnamese conditions):

ok owpdE



v/ The microbial strains were isolated from tea-growing soils in Nghe An province to ensure

that the selected strains originated from environments affected by actual pesticide

contamination.

v/ Molecular identification using PCR and 16S rRNA gene sequencing enabled accurate

species-level classification and biosafety assurance.

v/ The study adds new indigenous microbial strains capable of degrading chlorpyrifos to the

microbial database, providing a scientific basis for local microbial applications in agricultural

environmental remediation.

b) Application in organophosphate pesticide residue bioremediation (Novelty in biological

solutions):

v/ The dissertation investigated the use of microorganisms for degrading chlorpyrifos ethyl, a

representative organophosphate compound that has been banned but still persists at significant

levels in agricultural soils.

v/ The two selected strains, M. populi CNN2 and E. adhaerens VNN3, showed stable

biological activity, with densities > 10®* CFU/mL and long-term viability under standard

storage conditions.

v/ Field experiments demonstrated that these strains effectively degraded CPF without

adversely affecting tea quality, while also enhancing phosphorus solubilization. This dual

effect of detoxification and soil nutrient enrichment significantly increased crop productivity,

representing a valuable “two-in-one” outcome.

¢) Innovation in bioformulation production technology (Advancement toward industrial

scalability):

v/ The study established a complete workflow for microbial formulation production from

laboratory to field scale, including biomass cultivation, solid-state fermentation, mixing,

quality control, and packaging. All technical parameters (pH, temperature, culture medium,

centrifuge speed, etc.) were systematically designed and documented, demonstrating the

feasibility of upscaling for commercial production.

v/ This comprehensive approach distinguishes the dissertation from many domestic studies

that typically focus only on microbial isolation or limited-scale trials.

d) Scientific and practical significance (Linking fundamental research with application):

v Scientifically, the dissertation elucidates the microbial and enzymatic mechanisms involved

in CPF degradation, contributing to environmental microbiology databases.

v Practically, the dissertation resulted in a viable microbial bioproduct that was implemented

in key tea production regions, reducing pesticide residues, improving tea safety, protecting

consumer health and the environment—thus aligning with the goals of sustainable agricultural

development.

12. Future Research Directions

Further studies should focus on the integrated application of other beneficial microbial

strains—such as nitrogen-fixing, phosphate-solubilizing, and plant disease-antagonistic
2



microorganisms—combined with CPF-degrading strains, to develop enhanced multi-
functional bioformulations. Such products would better meet practical agricultural needs and
promote the advancement of sustainable organic farming systems.
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