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TOM TAT
Bacillus thuringiensis (Bt) 1a vi khuan tao bao tir ¢6 kha ning tong hop cac protein diét con tring,
dic biét 1a Cry va Cyt hinh thanh du6i dang tinh thé canh bao tr. Nho tinh dic hiéu d6i véi nhidu
nhom con tring myc tiéu va kha ning san xuit bang cong nghé 1én men, Bt 1a mot trong nhimng tac
nhan quan trong cua thudc trir siu vi sinh. Bai viét tong hop co s¢ khoa hoc va cac cong doan chinh
ctia cong nghé san xudt thude trir siu Bt, gdm tuyén chon va bao quan chung, chuén bj gidng, 1én men,
tao bao tir—tinh thé doc td, thu hdi, tao dang ché phém va kiém soat chit lugng. Cac nghién ctru cho
thdy hiéu qua san xudt khong chi phu thudc vao sinh khéi hay sb lugng bao tir ma con chiu anh huéng
cua dac tinh ching, thanh phﬁn moi truong, pH, nhi¢t dd, oxy hoa tan, khuéy—suc khi, hiéu suit tao doc
t6 va cong nghé sau 1én men. Trong diéu kién Viét Nam, khai thac ngudn Bt ban dia, phat trién moi
truong 1én men gia thanh thip, chudn hoa hoat luc sinh hoc va nang cao d6 bén cta ché phim ngoai
ddng ruong 1a cac hudng co y nghia dbi véi phat trién thude bao vé thuc vat sinh hoc trong nudc.
Tiwr khoa: Bacillus thuringiensis; Bt; thuéc trir séu sinh hoc; lén men; Cry, bao tir; ché phcfm Vi sinh.

ABSTRACT

Bacillus thuringiensis (Bt) is a spore-forming bacterium capable of producing insecticidal proteins,
particularly Cry and Cyt proteins associated with parasporal crystals. Owing to its target specificity and
suitability for fermentation-based production, Bt is among the most important microbial agents used in
bioinsecticides. This review summarizes the scientific basis and major technological stages of Bt
bioinsecticide production, including strain selection and preservation, inoculum preparation,
fermentation, spore—crystal formation, downstream recovery, formulation and quality control.
Production performance depends not only on biomass or spore counts but also on strain properties,
medium composition, pH, temperature, dissolved oxygen, agitation—aeration, toxin yield and
downstream processing. For Vietnam, exploiting indigenous Bt resources, developing low-cost
fermentation media, standardizing biological potency and improving formulation persistence under
field conditions are important research priorities.
Keywords: Bacillus thuringiensis; bioinsecticide; fermentation; Cry protein; spores; microbial formulation.

1. PAT VAN PE

Nhu ciu giam phu thudc vao thudc bao vé thuc vat hoa hoc va phat trién quan ly dich hai téng hop
da thic ddy nghién ctru cic tic nhan kiém soat sinh hoc. Trong nhom thudc trir sau vi sinh, Bacillus
thuringiensis (Bt) c6 vi tri ndi bat nhd kha ning tao bio tir va protein diét con trung, lich st ing dung
lau dai va kha ning san xuat bang cong nghé 1én men. Céc protein tinh thé ctia Bt ¢o quan hé chat ché
v6i céu tric, co ché tac dong va phé vat chu; day la nén tang sinh hoc cua viéc khai thac Bt 1am thude
trir sau (Schnepf et al., 1998; Bravo et al., 2007).

Cong nghé san xuat Bt khong don thuan 14 nhéan sinh khéi vi khuan. Mot quy trinh c6 gié tri cong
nghiép phai déng thoi tao duge sinh khéi thich hop, bao ttr, protein doc td ¢6 hoat luc, thu hdi hiéu qua
va ché pham 6n dinh. Téng quan vé cong nghé B. thuringiensis var. kurstaki cho thiy cac yéu cau dinh
dudng, méi truong nudi va ché do van hanh thiét bi anh huéng ddng thoi dén sinh trudng, tao bao tir
va hinh thanh doc t6 (Jallouli et al., 2020). Trong khi d6, chi phi thu hoi va formulation c6 thé tro
thanh nut that throng mai ngay ca khi 1én men dat hiu sudt tot (Brar et al., 2006).
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O Viét Nam, nghién cuu Bt da dugc trién khai theo huong khao sat da dang, phan lap, tuyén chon
chung va danh gia hoat tinh trén sau hai. Nguyén Thi Hoai Ha va Ngo Giang Lién (2003) di tuyén
chon cac ching Bt ¢6 kha ning diét sdu to va sau xanh. Duong Kim Ha (2022) khao sat 616 mau dat
tai 22 tinh, thanh, phan lap 1.337 khuan lac va xac dinh 261 chung sinh tinh thé; nghién ctru déng thoi
huéng toi xdy dung ngudn chung B. thuringiensis var. kurstaki c6 doc tinh cao va nghién ctru diéu kién
1én men. Nhirng két qua nay cho thdy Viét Nam c6 ngudn vat liéu Bt dang quan tim cho phat trién ché
pham trong nudc.

2. CO SO KHOA HQC CUA SAN XUAT THUOC TRU SAU Bt

Bt 13 vi khuin Gram dwong, hinh que va tao ndi bao tir. Trong qua trinh tao bao tir, nhiéu chung
téng hop protein Cry va Cyt tich liy thanh tinh thé canh bao tir. Cac protein ndy co hoat tinh dbi véi
nhiing nhém déng vat khong xuong séng khac nhau; dbi v6i nhiéu Cry ba mién, tac dong chinh lién
quan dén ton thuong biéu mo rudt giira cua con trang man cam (Schnepf et al., 1998; Bravo et al.,
2007). Do thanh phén protein doc té phu thudc chung, bude tuyén chon gidng quyét dinh truc tiép phd
tac dong va tiém ning cta san pham.

Co ché tac dong ciling giai thich vi sao hoat lyc sinh hoc phai 14 chi tiéu trung tim cua kiém soat
chat luong. Sau khi c6n trung an phai tinh thé, protein dwgc hoa tan va hoat hoa trong duong tiéu hoa
twong tic voi cac thanh phén trén mang té bao rudt giita va co thé hinh thanh 16 trén mang, lam mét
tinh toan ven cua biéu md. Cyt ¢ co ché tuong tac mang khac va trong mot sb hé co thé hiép dong véi
Cry (Bravo et al., 2007; Gomez et al., 2007). Vi vdy, hai mé san xuit c6 sb luong bao tir twong duong
chua chic c6 doc lyc twong dwong néu luong va chét lugng protein doc td khac nhau.

Nhoém chi tiéu ___ Ngi dung cin kiém soat Y nghia cong ngh¢ ‘
Chung giong D¢ thuan, 6n dinh, pho ddc to, doc luc Quye?t dinh ti€ém néqg sinh hoc ban dau
Lén men Sinh truong, bao tir, tinh thé/doc t, pH, DO Sl:‘g’iét dinh néng suat va hoat lyc mé
Sau Ién men Hiéu suét thu hoi, d én dinh hoat chét Han ;hé ton thét hoat luc
Ché phém Po én dinh, phan tan/bém dinh, bio vé UV gé“llygét dinh bio quén va hi¢u Iyc ngoai
Thanh pham D0 thuan, mat do, hoat luc sinh hoc Co s¢ ti€u chuan héa va xuat xuong

Bdng 1. Cdc nhém chi tiéu chinh trong cong nghé san xudt thudc trir sdu Bt.

3. QUY TRINH CONG NGHE SAN XUAT

Vé nguyén tic, quy trinh san xuat gdm chudi lién tuc: tuyén chon ching — hoat hoa va nhéan gidng
— chuén bi, tiét tring moi trudng — 1én men c6 kiém soat — tao bao ti—tinh thé — thu hdi/co dic —
phdi ché — kiém soat chat luorng — dong goi, bao quan va su dung bay la khung chung dugc mo ta

trong cac nghién ctru vé san xuit thuong mai Bt va cac tong quan vé cong nghé sau 1én men (Bryant,
1994; Brar et al., 2006; Jallouli et al., 2020).

SO DO CONG NGHE TONG QUAT SAN XUAT THUGC TRU SAU SINH HQC TU VI KHUAN Bacillus thuringiensis (Bt)
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Hinh 1. So d8 céng nghé téng quat sin xudt thudc trir sdu sinh hoc Bt (tic gia thiét ké).
Hinh 1. So' dé cng nghé tong qudt san xudt thudc triv sdu sinh hoc tir Bt. Nguén: tac gid thiét ké trén co sé tong hop tai lidu; cac
thong so trén hinh mang tinh minh hoa, can toi wu cho tirng ching va thiét bj.
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3.1. Tuyén chon, bio quan va chuin bi giéng

Chung san xudt can c6 ngudn goc rd rang, 6n dinh qua bao quan va ciy chuyén, c6 kha ning sinh
truéng trong diéu kién 1én men, tao bao ta—tinh thé tot va dic biét phai c6 doc luc phu hop véi sdu muc
tiéu (loai sau hai mudn phong trir). Viéc sang loc, tuyén chon nén két hop dic diém hinh thai, bao
t/tinh thé, ddc trung sinh héa hodc phén tir khi can thiét va phép thir sinh hoc. Ngudn chung ban dia
c6 y nghia vi mo rong da dang di truyén va c6 thé cung cip cac té hop doc td phu hop voi dbi tuong
sdu hai tai dia phuong. Nghién ciru tai Viét Nam da chimg minh kha ning tuyén chon cac chung Bt ¢d
hoat tinh trén sdu to' va sau xanh (Nguyén Thi Hoai Ha & Ngo Giang Lién, 2003)

Sau khi hra chon, ching goc phai duoc bao quan theo quy trinh han ché bién d01 dac tinh. Trudc
1én men san xuét, ching duoc hoat héa va nhan qua céc cap gidng. Myc tiéu ctia hé gidng khong chi la
dat luong té bao du 16n ma con bao dam do thudn va trang thai sinh 1y thich hop dé rat ngén pha thich
nghi khi chuyén sang thiét bj 1én men.

3.2. Méi trwomng va qua trinh Ién men

Méi trudng phai cung cdp ngudn carbon, nito, khoang va cac yéu té can thiét cho sinh trudng,
ddng thoi tao didu kién thuan loi cho sporulation va tong hop protein doc t6. Jallouli et al. (2020) nhan
manh rang nghién ctru bioprocess Bt phai xem xét dong thoi tang trudng, tao bao tir va nang suat doc
t6. Viée chi tdi da hoa sinh khéi c6 thé khong twong tmg véi hoat luc diét siu cao. Cac ngudn nguyén
liéu nong nghiép hodc phu ph'ém c6 thé gitip giam gia thanh, nhung tinh bién dong thanh phan, kha
nang tiét trung va anh huong dén downstream processing phai dugc danh gia. El- Bendary (2006) cho
thdy phu pham nong—cdng nghiép da duoc nghién ctru nhu ngudn nguyén liéu cho san xuat Bt va cac
Bacillus diét con trung.

Lén men chim c6 kiém soat 1a phuorng thirc quan trong trong san xuit Bt. Cac bién cong nghé
chinh gom nhiét d, pH, oxy hoa tan, khuay, suc kh1 thanh phan moi truong va thoi gian 1én men. Khi
tang quy mo, truyen oxy va truyén khdi tré thanh vin dé dic biét quan trong; diéu klen t6i vu & binh
lic khong thé chuyén nguyén trang sang fermenter 16n. Yang va Wang (1998) luu y rang nhleu nghién
ctru trude day tap trung vao so luong bao tir trong khi ning suat protein doc té mai 13 bién can dugc
chii y hon trong phat trién quy trinh.

Diém két thuc 1én men nén duogc xac dinh theo trang thai sinh 1y va hoat Iyc cta hé bao tir—tinh thé
thay vi chi theo thoi gian ¢ dinh. Theo dbi dong thoi sinh khoi, ty 1€ tao bao tur, hinh thai tinh thé va
bioassay cho phép Iya chon thoi diém thu hoach phu hop hon.

3.3. Thu hoi, ¢6 diic va tao ché phadm

Dich 1én men chira bao tir, tinh thé protein, té bao con lai, thanh phﬁn moi trudong va cac chét
chuyén héa. Tuy dang san phém, hé hoat tinh c6 thé duoc co dic béng ly tam, loc hodc cac k¥ thuat
tach thich hop trude khi phdi ché. Pay 1a khau c6 anh huong 16n dén chi phi va hoat lyc. Brar et al.
(2006) cho rang hiéu qua thu hdi quyét dinh dang ké tinh thuong mai ctia san pham vi vira anh huong
potency vira chi phdi cac budc formulation tiép theo.

Formulation 1a cau ndi giita qua trinh san xuét va Gmg dung. Chat mang, chat phan tan, chit bam
dinh va cac thanh phén béo vé co thé duoc lua chon dé cai thién kha nang bao quan va hi¢u lyc ngoai
déng. Buc xa tr ngoai, mua, nhiét do, pH va dac diém bé mat 14 1a cac yéu t co thé lam giam hi¢u qua
ctia ché phdm Bt; vi vay phat trién hé bao vé UV va cac dang ché phim bén hon 13 hudng nghién ctru
quan trong (Brar et al., 2006). Dang bot tham nudc, huyén phi hodc cac hé bao vi nang c¢é thé duogc lwa
chon tly ddi tugng va diéu kién sir dung, nhung phai danh gia anh hudng ciia qua trinh siy va phu gia
dén hoat lyc protein.

4. KIEM SOAT CHAT LUQNG VA NHUNG NUT THAT CONG NGHE

Kiém soat chat lugng can két hop chi tiéu vi sinh, Iy—hoa va sinh hoc. D6 thuan, mat do bao tu/té
bao, dic tinh ché phém va d 6n dinh bao quan la can thiét, nhung hoat luc sinh hoc trén ¢6n trung chi
thi van 14 tiéu chi két ndi truc tiép san pham véi muc dich sir dung. Mot san phdm c6 CFU cao khong
mac nhién la san phém ¢6 hi¢u lyc cao. Vi vay, can xay dung phép thtr sinh hoc chuan hoa, quy dinh
tudi su, liéu, diéu kién nudi, thoi diém doc két qua va phuong phap xir 1y s6 lidu.
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Céc nat thit chinh cua cong nghé Bt gdm: duy tri 6n dinh dic tinh chung; can bang giira sinh khoi,
sporulation va doc t; chi phi méi truong; truyén oxy khi scale-up; ton that hoat luc trong thu hoi; do
bén han ché cua protein duéi UV; va bién déng hiéu lyc ngoai déng Bryant (1994) da chi ra tir s6m
rang san xuét thuorng mai pha1 giai quyét dong thoi 1én men, thu hoi hoat chat protein dé bi anh huong
va formulation dé tao san pham 6n dinh, d& sir dung. Nhitng van dé nay van con gié trj trong thiét ké
quy trinh hién dai.

TRIEN VONG O VIET NAM

Viét Nam c6 loi thé vé da dang sinh tha1 va ngudn nguyén liéu nong nghiép, tao diéu kién cho hai
hufo*ng nghién ctiru song song: khai thac nguon Bt ban dia va phat trién moi truong 1én men gia thanh
thip. Luan 4n Duong Kim Ha (2022) cho thiy ngudn Bt thu tir nhiéu ving sinh thai cia Viét Nam co6
su da dang vé kha nang sinh tinh thé va gen doc t6; day 1a nén tang dé xay dung bd ching phuc vu phat
trién ché pham. Cac cong trinh trong nudc trude do vé tuyén chon chung diét sdu to, sdu xanh ciing
cho thiy tiém ning chi dong ngudn gidng.

Trong giai doan tdi, nghién ctru nén chuyén tir “phan 1ap dugc Bt” sang “xdy dung duoc chudi
cong nghé c6 hoat luc 6n dinh”. Piéu nay doi hoi lién két gitra dic trung ching, bioassay, tdi uu 1én
men, thu hoi, formulation va thu nghiém thyc té. Can wu tién cac chi tiéu hoat lyuc thay vi chi bao céo
CFU; str dung thiét ké thuc nghiém dé tdi wu da yéu t6; nghién ctru phu pham dia phuong nhung phai
chudn hoéa chét lugng; va phat trién formulation tang kha ning chéng UV, bam dinh va 6n dinh trong
bao quan. Khi dugc tich hop véi IPM, san pham Bt c6 thé gop phan giam ap luc st dung thude hoa hoc
va hd trg san xuat nong nghiép xanh.

KET LUAN

San xuat thudc trir sdu sinh hoc tir Bt 1:21 mot chudi cong nghé sinh hoc tich hop, trong do chit
luo‘ng san pham duoc quyet dinh tir chung giéng dén formulation. Muyc tiéu cong nghe khong phai don
thudn dat sinh khi hoac s0 bao tur cao ma phai tao duogc hé bao tu—proteln doc t co hoat luc, thu hoi
hiéu qua va duy tri 6n dinh dén khi sir dung. Cac tién bd vé tuyén chon ching, hiéu biét co ché
Cry/Cyt, diéu khién 1én men va cong nghé formulation di tao nén tang virng chic cho san xuét Bt. Ddi
véi Viét Nam, khai thac chung ban dia, ti wu bioprocess theo hoat luc, tdn dung hop 1y nguyén li¢u
dia phuong va chuan hoa kiém soat chit luong 1a cac hudng then chdt dé nang cao kha nang chii dong
san xuat va thuong mai hoa thude trir siu Bt.
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