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NGHIEN CUU UNG DUNG PHU PHAM THUY SAN TRONG LEN MEN
Bacillus amyloliquefaciens EB.CK9 VA DANH GIA HOAT TINH KHANG NAM
BENH THU'C VAT

Tran Thi Ha Trang, Ngé Vin Anh’, Nguyén Anh Diing, Nguyé&n Vian Bén
Vién Cong nghé Sinh hoc va Méi trwong, Trirong Pai hocTay Nguyén

TOM TAT

Vi khuan Bacillus amyloliquefaciens co nhiéu ing dung trong quan ly dich hai va kich thich sinh truo’ng thuc vét
nén dugc quan tdm nghién ctru. Cho dén nay da c6 nhiéu nghién ctru nham nhan nudi phat trién cheé pham vi
khuén nay. Tuy nhién, hau hét cac nghién ciru sir d’ung moéi truong dinh dudng thuong mai lam ngudn C{N cho
qua trinh Ién men. Hudéng téi gidm chi phi san xuat va tao ra san pham than thi¢n véi moi truong, nguon phu
pham thity san (FBP) dugc str dung lam ngudn co chat chinh trong 1én men B. amyloliquefaciens EB.CK9. Hoat
tinh khang ndm ctia ché pham B. amylohquefauens EB.CK9 duoc danh gia bang phuong phap dong nudi cay
Két qua nghién ctru diéu kién nhan nuéi thich hop cho thiy chung B. amylohquefamens EB.CKO sinh truong tot
(mat do dat 6, 73X109 CFU/ml ) trong méi truong chua 1,25% bot dau ca; 0,5% NaCl; pH=7,25; 1én men & nhi¢t
d6 36°C véi téc do lac 200 rpm trong 36 gio. Nham ting mat do vi khuan trong ché pham va rit ngan thoi gian
Ién men, ching vi khuén B amyloliquefaciens EB.CK9 dugc nhén nu6i th nghi¢m trong h¢ thong Bioreactor
(loai 14 lit). K&t qua thir nghiém cho thiy mat d6 vi khuin tang dang ké (dat 9,85x10™ CFU/ml) chi sau 8h Ién
men. Trong diéu kién invitro, chung B. amyloliquefaciens EB.CK9 c6 kha niang khang ndm manh, v6i hiéu lue
khéng Phytophthora palmivora: 69 25% Fusarium oxyspor[um 68,34% va Fusarium !ncarnatum 60 50°/p Ke;
qua nghién ctru 1a minh ching cho tiém nang tmg dung ngudn dinh dudng gia ré bt dau ca trong phat trién che
pham sinh hoc B. amylollquefaCIens EB.CK9. Nghién cru m¢ ra hudng ng dung phy phim thiy san trong 1én
men vi sinh tao san phiam an toan gidp phét trién nén ndng nghiép sach - hiéu qua - bén virng.

Tir khéa: Bacillus amyloliquefaciens, FBP, bot dau ca, Fusarium oxysporium, Fusarium incarnatum, Phytophthora
palmivora.

MO DAU

Thay san la nganh kinh té mai nhon dem lai kim ngach xuat khau cao cho Viét Nam, téng san Iucyng nudi trdng va
khai thac thuy san nam 2023 khoang 194.648 nghin tan (Tong cuc thong ké, 2023). Trong do, san pham phu cua
qua trinh ché bién thuy san chiém t&i 15-20% (Tran Thi Ha Trang et al., 2022) Hau hét phu pham thly san
(FBP) dwoc thai trwc tiép ra moi trwong hodc dwoc sir dung tao cac san pham coé gia tri gia tang thap nhw phan
bon va thire &n chén nuéi (Thi Hanh Nguyen et al., 2022). Hién nay, cac nghién ctru tai ché phé liéu bién (mai
muc, vé tdm, diu tém, vé cua, dau ca...) théng qua qua trinh 1én men vi sinh vt tao ra cac san ph&m gié tri cao
dang duoc nhleu nha khoa hoc quan tam (Tran Thi Ha Trang et al., 2022; Thi Hanh Nguyen et al., 2022). Do do,
tan dung nguon FBP trong nhan nudi vi sinh vat tao ché phdm vi S|nh dang la mét huwéng di mai, an toan, tiét
kiém va bén virng trong phat trién cdng nghé sinh hoc néng nghiép.

Vi khuén Bacillus amylollquefauens l& (ng ct vién day trién vong dé& phat trién cac phucyng phap nong nghlep
bén viing va than thién véi moi trwong. B. amyloliquefaciens linh hoat, da nang va ndi bat v&i nhidu déc tinh quy
nhu: tao ra cac chat chuyen héa thir cAp c6 hoat tinh khang khuan chong lai nhiéu vi sinh vat gay bénh thuc vat,
thic day sw phat trién cla thuc vat va tang cuong surc khoe tdng thé cla thwc vat. Hon niva, B. amyloliquefaciens |a
mét trong nhung vi khun phd bién nhat duwoc biét dén trong xam chiém nadi sinh thwc vat, déng mot vai trd quan
trong trong viéc kiém soat sinh hoc cac mam bénh thwe vat cd mach (Ngo Van Anh et al., 2024). Trong nghlen
cthu nay, tién hanh st dung phu pham thay san lam ngudn co chat chinh dé 1én men vi khuan B amyloliquefaciens va
danh gia hiéu qua khang mot sé loai ndm bénh thwc vat cia ché phadm 1én men.

NGUYEN LIEU VA PHUONG PHAP NGHIEN cUU
Nguyén liéu

Chaing vi khuén B. amyloliquefaciens EB.CK9 st dung trong nghién ctru la chiing vi khuén ngi sinh cay sau riéng
(Ngb Véan Anh et al., 2024) va cac ching nam bénh Phytopthora palmivora, Fusarium incarnatum, Fusarium
oxysporum dwgc cung cap béi: Vién Cong nghé Sinh hoc va Méi trwdng, Treong Bai hoc Tay Nguyén.

Méi trudng thuong mai: Peptone Yeast Extract, NaCl, PDA (Merck); Ngudn phu phdm thay san: bot dau ca
(FHP), bét vé_tom (SSP), bét mai mwe (SPP) dwoc cung cép bdi Cong ty Trach nhiém hru han Thuwong mai va
Xuét nhap khau Minh Hoang Phat.
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Nhan nudi vi khuan ndi sinh Bacillus amyloliquefaciens EB.CK9 trong binh tam giac
Xac dinh ngudn co’ chat phul hop

Tién hanh hoat hoa va nhan nudi chiing vi khuan EB.CK9 trong mdi trwong LB. Hat 1ml dich nudi céy da hoat
hoéa cho vao cac binh mai trwdong bd sung cac phu phdm thay san khac nhau (khi tring & nhiét d6 121°C, 1atm
trong 15 phut, pH=7). Nhan nuéi vi khuén & 36°C, 200 rpm trong vong 24h (Ng6 Van Anh et al., 2024). Sau 24
gi®, thu dich 1én men va xac dinh mat dé vi khuan. Thi nghiém dwoc 1ap lai 3 l&n. T&¥ d6 chon dwoc nguén co
chéat thich hgp nhat dé nhan nu6i vi khuén.

Céc cong thirc méi trwérng bd sung cac phy phdm thly san:

CT 1: 1g peptone + 0,59 yeast extract + 0,5g NaCl + 100 ml H20.
CT 2: 1,59 FHP + 0,5g NaCl + 100 ml H2O.

CT 3: 1,5g SSP + 0,5g NaCl + 100 ml H2O.

CT 4: 1,5g SPP + 0,5g NaCl + 100 ml H2O.

Xéc dinh ti l1é phé phu pham thay san phu hop

Tién hanh nhan nudi chdng vi khudn EB.CK9 trong cac méi truong thich hop bd sung céac ty 1& phé phu phdm
khac nhau. Sau 24 gi®, thu dich 1&én men va xac dinh mat d6 vi khuan. Thi nghiém dwoc |&p lai 3 1an.

Céch tién hanh: nudi chiing vi khuan trong cac méi trwdng véi ty 1& dinh dwdng khac nhau ctia FHP gdm: 1,5%;

1,25%; 1%; 0,75% va 0,5% (khir trung & nhiét dd 121°C, 1atm trong 15 phut pH=7). Hat 1ml dich nuéi cdy da

hoat héa cho vao cac binh méi trucmg trén. Tién hanh nudi vi khudn & 36°C, 200 rpm trong 24h (Ngé Van Anh et
al., 2024). Dwa vao mat do vi khuan chon dwoc ty 1é phe phu pham thich hop nhét dé nhan nudi vi khuan.

Xac dinh diéu kién nudi cay thich hop

T két qua nghién clru ngudn co chét phi hop sé duoc lwa chon dé khao sat & cac diéu kién nudi cay khac lan luot:
Khao sat pH thich hop ciia méi trwéng nuéi cay: 6,5; 6,75; 7,0; 7,25; 7,5.

Khao sat thdi gian nudi cay thich hop: theo dai mat do vi sinh vat sau 24, 36, 48, 60, 72 h nudi ciy.

Sau khi xac dinh duoc thanh phan méi trweong nudi cdy va mot sb thong sé anh huéng quan trong dén qua trinh
nhan nudi chung vi khuan B. amyloliquefaciens EB.CKO trong dieu kién binh tam giac, ti€én hanh nhan sinh khoi
thr nghiém trén hé thong Ién men tyw dong Bioreator.

Phwong phap nhan nuéi ching vi khuan Bacillus amyloliquefaciens EB.CK9 trong hé théng Bioreactor

Ké thira két qua tdi wu hod trong binh tam giac (1% FHP; 36°C; pH=7,25; 200rpm) d& th(r nghiém nhan nudi trén
hé thong Ién men tw dong Bioreator 14 L (Brunwick, Hoa Ky) trong 0, 2, 4, 6, 8,10 va 12 h va theo ddi theo méat do
vi khuén sau nuéi cay.

Panh gia hoat tinh khang mét sé loai nAm bénh cta chung Bacillus amyloliquefaciens EB.CK9

Hoat tinh khang n&dm bénh P. palmivora cla ching vi khuan B. amyloliquefaciens EB.CK9 sau khi nudi céy trén
hé thong Bioreactor dwoc xac dinh theo phuong phap danh gia hoat tinh khang nam bénh P. palmivora,
F. incarnatum va F. oxysporum trén mdi trwdng PDA theo phuwong phap dong nudi cay (Ngd Van Anh et al., 2024).

Phwong phap xtv ly sé liéu

Két qua cac thi nghiém duoc x Iy bang phan mém Microsoft Office Excel, phan tich ANOVA béng phan mém
SPSS 22.0. Céc sb liéu biéu dién gia tri trung binh ctia 3 14n I&p lai + d6 léch chun véi mre y nghia p < 0,05.

KET QUA VA THAO LUAN
K&t qua nhan nudi vi khuan néi sinh Bacillus amyloliquefaciens EB.CK9 trong binh tam giéac
Két qua xac dinh ngudn co chét phu hop

Su sinh trwdng cia vi khuén 14 ti wu trong mdi trwdng nudi cdy co ti 16 N cao, dwa trén co s& nay, tién hanh
khdo sat xac dinh ngubn proteln phu hop cho qué trinh nhan nubi chung B. amyloliquefaciens EB.CKO. Két qua
thwe nghiém thay réng vi khuan B. amyloliquefaciens EB.CK9 phat trién manh trén nguon co chét phu pham thay
san, tao mat do cao. Trong dd, ngudn phu pham bot dau ca (FHP) la ngudn dinh dwéng mang lai sw phat trién t6i
wu nhét, do ham lwgng dinh dwdng va khoang chét trong bot dau c& cao hon so véi bot vo tdm (SSP) va bot mai
muwc (SPP) (Thi Hanh Nguyen et al., 2022; Tran Thi Ha Trang et al., 2022; Tri Yulianto et al., 2021). Mat d6 vi
khuén cua chung EB.CK9 khi Ién men trong FHP dat 4, 43x10° CFU/mI g4p 1,25 Ian khi nhan nudi trén SSP, gap
2,3 1an khi str dung co chat SPP va 1,89 1&n véi méi trwdng thwong mai LB (Hlnh 1). Két qua khéa twong déng voi
nghién clru nhan nudi B.amyloliquefaciens trong moi trvong LB dat mat do 44, 5x10° CFU/m (Ngb Van Anh et al., 2024).
Do d8, chon bot ddu cé 1am ngudn co chét chinh trong 1én men chiing EB.CK9 & céc thi nghiém tiép theo.
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Két qua xac dinh ti 1& phé phu pham thay san phu hop

Thi nghiém x&c dinh ti 1& phé phu pham thady san phu hop duoc tién hanh nham glam chi phi san xuat ddng thoi
bdo vé méi trwdng. Tl Hinh 2 thay rdng mat d6 vi khuan kha cao: 4,46-4, 65x10° CFU/mI va gan nhuv twong
dwong nhau & 2 nghiém thic st dung 1,25% FHP va 1,5% FHP. Khi gidm thanh phan bot dau ca trong méi
truong thi mat dé6 EB.CK9 gidm twong trng (Hinh 2). Lwa chon 1,25% FHP dé str dung trong mai trwdng nhan
nudi cho cac khao sat tiép theo.

Két qua xac dinh diéu kién nudi cay thich hop

Nbng dd ion H" hodc OH™ lam thay dbi sy phan Iy clia cac chét trong méi trwdng, do do pH co nhiéu tac dong dén
qué trinh trao ddi chat, sinh trwdng va phat trién cla vi sinh vat (Trn Thi Ha Trang et al., 2022). B. amyloliquefaciens
EB.CKO la chiing trung tinh, sinh trwédng tét nhat trong dai pH tlr 6,5-7,5. B. amyloliquefaciens subsp. plantarum
sp 1901 sinh trwéng tbi wu véi pH 1a 7,0 (Ngd Van Anh et al., 2024). Dc“')i véi ching B. amyloliquefaciens EB.CK9,
cac diéu kién pH khac nhau c6 anh hwéng khac biét 1&én mat do vi khuén, véi pH=7,25 vi khuan EB.CK9 dat mat
dd cao 5,05x10% CFU/mI (Hinh 3).

Thoi gian nudi cay c6 anh hwdng mat thiét dén qua trinh nhan nudi vi khudn, mat do ctia vi khuan c6 nhiéu bién
dong qua cac thei didm nuoi cay. B. amylohquefamens EB.CK9 c6 su gia ting sinh khéi manh sau 36 gi& nudi
cay (6. 6x10° CFU/ml), gép 7.03 Ian so v&i mat do & 24 gio nhan nudi va co sy giam ro rét vé mat do sau 48 gio

I&n men (Hinh 4). Hién twong nay co thé do sy bt loi vé cac yéu td hoa ly trong méi trwéng nhan nudi (Tran Thi
Ha Trang et al., 2022).

Két qui thi nghiém xdc dinh nguén co chit pha hop Két ql.lé tilé phé phu phizl]]l bot diu ca phu hop
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Két qua nhan nuéi chang vi khuan Bacillus amyloliquefaciens EB.CK9 trong hé théng Bioreactor

Bacillus amyloliquefaciens Ia ngudn tai nguyén quy gia trong néng nghiép véi tidm nang lam phan bén sinh hoc,
tac nhan kiém soét sinh hoc va chét tng cudng kha néng chéng chiu stress cho nhiéu loai cay tréng (Ngd Van
Anh et al., 2024). Nghién cu 1&én men thanh coéng ché phdm sinh hoc B. amyloliquefaciens EB.CK9 trong
Bioreator quy mo6 14L. C6 sy gia tang sinh khéi lién tuc t» Oh-8h Ién men, sau 8h Ién men sinh khéi dat dinh
(9, 58x10™° CFU/ml) va gidm dan sau 10 gi® nhan nubi (Bang 1). Khi nhan nudi trong Bioreator mat dd tang
nhanh trong th&i gian ngan, cé sw khac biét rd rét véi két qua nhan nuéi trong binh tam giac.
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Bang 1. Mat dé6 nhan nuéi B. amyloliquefaciens EB.CK9

Thei gian nudi cdy  Mat do trung binh ctia chiing EB.CK9

(CFU/mI)
2h 6,76x10°
4h 2,45x10°
6h 9,02x10°
8h 9,58x10"
10h 5,46x10"

Hinh 5. Hinh &nh nhén nuéi B. amyloliquefaciens EB.CK9
trong Bioreactor trwwéc va sau nudi cay

Két qua danh gia hoat tinh khang mét s6 loai nam bénh cda chang Bacillus amyloliquefaciens EB.CK9

Bacillus amyloliquefaciens cé kha nang san sinh ra nhiéu loai lipopeptide khang ndm khac nhau nhw iturin,
surfactin, fengycin... (Dhabyan Mutar Kareem Al-Mutar et al., 2023). Vi vay, B. amyloliquefaciens la &ng ct vién
day trién vong trong kiém soat sinh hoc v&i hiéu luc cao trong khang ndm bénh. Nghién ctru ctia Geroche va
ddng tac gid (2024) st dung B. amyloliquefaciens, T6-Trichoderma harzianum,... bang ky thuat nuéi cdy kép
trong thtr nghiém in vitro thay rdng &c ché tang trwéng P. palmivora 70,54% (Jeson Geroche et al., 2024).
B. amyloliquefaciens la tac nhan kiém soat sinh hoc trong quan ly bénh den qua cacao (P. palmivora) v(yi ty 1é
kiém soat bénh dao déng tir 53,33-66,67% trong mua phu va 40.00-66,67% trong mua chinh (Stephen Larbi-
Koranteng et al., 2020). Bén ching vi khuan néi sinh dwoc phan lap tr cay Theobroma cacao L. (Malaysia):
Bacillus amylohquefamens Pantoea agglomerans, Bacillus pumilus va Bacillus subtilis d&u c6 kha nang (rc ché
ddi véi madm bénh ca cao P. palmivora (Dhabyan Mutar Kareem Al-Mutar et al., 2023).

Hon niva, B. amyloliquefaciens con tao ra cac hop chét dé bay hoi (VOC) cé tac dung &c ché sy phat trién va
ndy mam bao t ciia ndm bénh nhw: B. amyloliquefaciens NJIN-6 tao VOC (rc ché Fusarium oxysporum f. sp.
Cubense (Ishak Zubir et al., 2019). Bénh héo do Fusarium oxysporum f. sp. niveum 1& mét trong nhirng b&nh ndm
tan khéc nhat anh huéng dén dwa hau ( Citrullus lanatus L.). Nghién clru cta Al-Mutar va ddng tac gia (2023) da
phan lap dwoc sau chang vi khudn viing ré dwa héu thé hién hoat tinh khang ndm dang ké, chéng lai F. oxysporum f.
sp. niveum ciing nhw c4c loai nAm gay bénh thuc vat khac: Didymella bryoniae, Sclerotinia sclerotiorum, Fusarium
graminearum va Rhizoctonia solani. Trong do, ching B. amyloliquefaciens DHA55 c6 hiéu qua cao nhét, dat ty 1&
&rc ché bénh cao 74,9% (Jun Yuan et al., 2012). B. amyloliquefaciens B1408 dwoc phan lap tlr dat ving ré cua
cay dwa chuét, cé thé ngan chan sw xam nhap cta mam bénh do ndm Fusarium oxysporum f. sp. Cucumerinum,
lam gidm ty 1&é mac bénh héo Fusarium t&i 59,00% va thuc ddy ting trwdng thwe vat (Lingjuan Han et al., 2019).
Trong nghién ctu nay, ching vi khudn néi sinh su riéng B. amyloliquefaciens EB.CK9 c6 kha nang khang ndm
manh véi ty 1&é khang Phytophthora palmivora: 69,25%; khang Fusarium oxysporium: 68,34%, Fusarium incarnatum:
60,50% trong diéu kién in vitro (Bang 2).

Bang 2. Kha nang khang ndm bénh ctia chung EB.CK9

Hiéu lwe déi khang cda ching

Chuang nam bénh EB.CK9 (%)

Phytophthora palmivora 69,25
Fusarium oxysporium 68,34
Fusarium incarnatum 60,50

Hinh 6. Hinh anh hoat tinh khang nam ctia chding vi khuan B. amyloliquefaciens EB.CK9

6A: Hinh dnh khang ndm Fusarium incarnatum; 6B: Hinh anh khang ndm Fusarium oxysporium;
6C: Hinh anh khang nam Phytophthora palmivora.
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KET LUAN

St dung thanh cong nguén phy phadm thdy san trong Ién men B. amyloliquefaciens EB.CK9, ching EB.CK9 sinh
trwéng t6t trong moi truo’ng chira 1,25% FHP; 0,5% NaCl & nhiét do 36°C, diéu kién pH=7,25; 200 rpm trong 36
gio dat mat do 6,73x10° CFU/mlI (didu kién binh tam giac). San xuét thanh cong ché pham B. amyloliquefaciens
EB.CK9 trong hé théng Bioreactor dat 9, 85><10 CFU/ml sau thoi gian 1én men ngén (8h). Ching B.
amyloliquefaciens EB.CK9 c6 kha néng khang ndm manh, ghi nhan khang P. palmivora: 69,25%; F. oxysporium:
68,34% va F. incarnatum: 60,50%. Két qua nghién ctru la minh chirng cho tiém nang (ng dung ngudn dinh
dwéng gia ré bot dau ca trong phat trién ché pham sinh hoc néng nghiép B. amyloliquefaciens EB.CK9 déng thdi
mé ra huéng tng dung phu phdm thdy san trong Ién men vi sinh tao san ph&dm than thién v&i méi truong.

Loi cdm on: Ngo Van Anh duoc tai tro boi Chuong trinh hoc béng dao tao thac si, tién 7 trong nueéc ciia Quy Péi méi sang
tao Vingroup (VINIF), ma sé: VINIF.2023.7S.02. Nghién cizu nay duoc ho tro kinh phi tir Bé Khoa hoc va Céng nghé Viét
Nam, ma so de tai: B2023-TTN-02.
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CONG NGHE SINH HOC NONG NGHIEP

RESEARCH ON APPLICATION OF FISHERY BY-PRODUCTS FOR
Bacillus amyloliquefaciens EB.CK9 FERMENTATION AND INVESTIGATION
OF ITS ANTI-PLANT PHATHOGENIC FUNGI

Tran Thi Ha Trang, Ngo Van Anh’, Nguyen Anh Dzung, Nguyen Van Bon

Institute of Biotechnology and Environment, Tay Nguyen University, Dak Lak, Vietham

SUMMARY

Bacillus amyloliquefaciens is a valuable resource in agriculture that many scientists interested study. To date,
various studies on cultivation of this bacterium. However, almost studies used commercial nutrient broths as C/N
sources for fermentation. Regarding the cost-efective and eco-friendly production, fishery by-products (FBP) are
used as the main substrate source for B. amyloliquefaciens EB.CK9 fermentation in this work. The antifungal of
B. amyloliquefaciens EB.CK9 was evaluated by co-culture method. Further experiments indicated that B.
amyloliquefaciens EB.CK9 growth well (the bacterial density reached 6.73x10° CFU/ml)in culture medium
containing 1.25% fishes head powder (FHP), 0.5% NaCl, initial pH of 7.25, and fermented at 36°C with shaking
speed of 200 rpm, in 36 hours of cultivation. For enhancing bacterial biomass and shortening cultivation time, B.
amyloliquefaciens EB.CK9 was cultured in a 14-L Bioreactor system. The experimental indicated that the
bacterial density was significant enhance (reached 9.85x10* CFU/mI) after 8 hours of fermentation. B.
amyloliquefaciens EB.CK9 has strong antifungal, resistance to Phytophthora palmivora: 69.25%; resistance to
Fusarium oxysporium: 68.34%, Fusarium incarnatum; 60.50% (in vitro). The research results are demonstrated
which using the low-cost nutritional source FBP in developing the product B. amyloliquefaciens EB.CKO.
Research opens the way to apply aquatic by-products in microbial fermentation and create safe products to help
develop clean - efficient - sustainable agriculture.

Keywords: Bacillus amyloliquefaciens, FBP, FHP, Fusarium oxysporium, Fusarium incarnatum, Phytophthora
palmivora.
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