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LOI CAM DOAN

T6i xin cam doan dé tai nghién cvvu trong ludn van nay la cong trinh nghién
cuiru cua toi dya trén nhitng tai liéu, 56 liéu do chinh t6i tw tim hiéu va nghién cuu.
Chinh vi vdy, cdc két qud nghién ciru dam bdo trung thic va khdach quan nhat.
Pong thoi, két qua nay chwa tirng xudt hién trong bdt cit mot nghién ciru nao. Cdc
s6 liéu, két qua néu trong ludn van la trung thyc néu sai téi hoan chiu tréch nhiém

truoc phat lugt.

Ha Noi, ngay  thang  nam 2026

Tran Thi Mai
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LOI CAM ON

Trong sudt qua trinh hoc tap va nghién ctu tai Hoc vién Khoa hoc va
Cong nghé — Vién Han 1am Khoa hoc va Cong nghé Viét Nam, t6i da nd luc
rén luyén va hoan thanh ban luan van Thac si thudc linh vuc Sinh hoc thyuc
nghiém. Dé c6 dugc két qua nay, trude hét toi xin bay to 1ong biét on siu sic
t6i PGS. TS. Lé Thi Nhi Cong cung toan thé can bd Phong Coéng nghé Sinh hoc
moi truong — Vién Sinh hoc, nhitng ngudi da tan tinh chi dan, dong vién va

dong hanh cung toi trong moi giai doan nghién ctru.

T61 xin chan thanh cam on Ban Lanh dao, Phong Pao tao, Khoa Sinh hoc,
cac phong chirc nang ctia Hoc vién Khoa hoc va Cong nghé va toan thé quy thay,
co da truyén dat tri thirc nén tang va tao diéu kién thuan loi dé toi ¢ thé hoan
thanh va bdo v¢ thanh cong luan van.

Cudi cung, t6i xin danh 11 cam on su sic nhat t6i gia dinh — diém twa viing
chic va 12 ngudn dong vién 16n lao da ludn hy sinh, tng hd dé t6i co duge thanh
qua ngay hom nay.

To1 xin chan thanh cam on!

Tac gia

Tran Thij Mai
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MO DAU

Trong nhitng nim gan day, nganh nudi trong thiy san phat trién manh
mé, trong d6 nganh nudi tém, di dong vai trd quan trong trong viéc cung cip
ngudn protein dong vat chat luong cao cho con ngudi. Tuy nhién, sy phét trién
theo huéng tham canh va siéu tham canh ciing kéo theo nhiéu rui ro vé dich
bénh, trong dé ndi bat 1a cac bénh do vi khuén thude chi Vibrio gy ra. Trong
d6, bénh hoai tir gan tuy cip tinh (AHPND) dugc xem 1a mét trong nhiing bénh
nguy hiém nhat, gy ty 1& chét cao, lam suy giam ning suét, chat lugng san
pham va gay thiét hai kinh té nghiém trong cho ngudi nudi. Vibrio
parahaemolyticus dugc xem la mot trong cac nguyén nhan gdy bénh AHPND.

Maic du Vibrio parahaemolyticus da dugc xac dinh 1a tac nhan chinh gay
hoi chung AHPND ¢ tom, viéc kiém soét hién nay van chu yéu dua vao khang
sinh. Tuy nhién, sy lam dung kéo dai da thuac déy su xuét hién cta cac ching
vi khuan khang thuéc, gay kho khin trong diéu tri va lam gia ting rai ro an toan
thuc pham do ton du hoa chat. Bén canh d6, khang sinh con pha v& can bang
hé vi sinh c6 loi trong ao nudi, dan dén suy giam strc khoe sinh thai. Trong bdi
canh cac thi truong qudc té ngay cang siét chit quy dinh vé du luong khang
sinh, viéc nghién ctru va ap dung cic giai phap thay thé bén viing da tr¢ thanh
yéu cau cap thiét déi v4i nganh thay san.

Trong béi canh d6, viéc tmg dung cac ching vi khuan c6 loi (probiotics),
dac biét 1a nhiing chung duogc phan lap truc tiép tor moi trudng nuodi ban dia,
dang noi 1én nhu mot giai phap day htra hen. Cac vi khuan ban dia khong chi
g6p phan tai thiét 14p can bang hé vi sinh trong ao nudi ma con tao ra hang rao
sinh hoc tu nhién gitp tc ché sy xAm nhiém cta vi khuan gay bénh. So vdi cac
ché pham ngoai nhap, nhom vi khuén ban dia c6 vu thé ndi bat nho kha ning
thich nghi cao véi diéu kién moi truong dac thu nhu d6 man, nhiét do va pH,
qua d6 gitip nhanh chong thiét 1ap mat d6 quan thé va duy tri hoat tinh sinh hoc
6n dinh, tir 46 t6i wu hoa hiéu qua trc ché mam bénh.

Ngoai ra, cac nghién ctru gan day da cha trong dén viéc khai thac nhiing
hop chét sinh hoc ¢6 ngudn gdc tir vi sinh vat. Trong d6, bacteriocin — céc
peptide khang khuan do vi khuan tong hop — duoc xem 1a mot giai phap thay
thé day tiém niang cho khang sinh trong nuéi tréng thuy san. Nhiéu ching vi

khuén c6 loi nhu Lactobacillus plantarum, Pediococcus pentosaceus, Bacillus



subtilis, B. pumilus... &3 dugc chimg minh c6 kha nang tc ché Vibrio thong
qua nhiéu co ché khac nhau, bao gdm canh tranh dinh dudng va vi tri bam, tiét
enzyme ngoai bao, san sinh cac hop chit khang khuan tu nhién (bacteriocin,
peptide khang khudn, acid hitu co, hop chat phenolic, biosurfactant, ...) va kich
thich hé mién dich khong dic hiéu cta vat nudi cho théy tiém nang lon trong
phong ngtra bénh. Do d6, khai thac va t6i wu hoa kha ning sinh téng hop céc
chat khang khuan tir vi sinh vét ban dia mang lai gia tri khoa hoc 1an thyc tién,
g6p phan phat trién cic ché pham sinh hoc phuc vu nudi tom theo huéng bén
ving.

Mic du da c6 nhiéu nghién ctru vé kha ning Gc ché V. parahaemolyticus
clia cac chung vi sinh vat, nhung céc nghién ctru tap trung vao viéc tach chiét
va tng dung cic hop chit sinh hoc tr vi khuan dé kiém soat V.
parahaemolyticus trong nudi tdm van con han ché, dic biét ddi voi cac ching
vi khuan ban dia dugc phan 1ap tir a0 nudi tom thé chan trang. Xuat phat tir thuc
tién 406, dé tai “Nghién ciru tuyén chon va ddinh gid dic tinh irc ché Vibrio
parahaemolyticus gdy bénh hoai tiv gan tuy cdp ciia vi khudn phan lgp tir ao
nuoi tom thé chan trci'ng” dugc thuc hién nhu mdt budc di quan trong nham
dinh hudng phat trién cac ché pham sinh hoc c6 ngudn gbe tir vi sinh vat.

Muc tiéu tong quat cia Pé tai:

Xéc dinh cac chiing vi khuan c6 kha niang khang V. parahaemolyticus va
ndng d6 trc ché t6i thiéu cua dich chiét dbi véi vi khuan V. parahaemolyticus,

Muc tiéu cu thé:

- Tuyén chon duoc it nhat 02 ching vi khuan c6 hoat tinh khang khuan
chong lai V. parhaemolyticus giy bénh hoai tir gan tuy cap trén tom thé chan
tréng

- Tach chiét dugc cac nhoém hoat chat sinh hoc (nhu bacteriocin) tir cac
vi khuan ¢6 1oi c6 kha nang @c ché hiéu qua chung V. parhaemolyticus tir cac
chung vi khuan da phan 1ap va tuyén chon

- Xac dinh ndng d6 Gc ché V. parhaemolyticus cta cac dich chiét tach
chiét duoc
NOi dung nghién ciru:

Néi dung 1: Phén Idp va sang loc cdc ching vi khudn ¢é khd ndng sinh cdc

chat khang V. parahaemolyticus.



- Thu thap va phan 1ap cic chung vi khuan tir cac miu bun va nudc tai
cac ao nudi tom. Sau do, tién hanh sang loc dé tim ra cac chung c6 kha ning
sinh cac chat khang V. parahaemolyticus

- Nghién ctu déc diém hinh thai khuén lac, té bao, cling nhu cac dac
diém sinh 1y, sinh hoa va phan loai cac ching vi khuén da duoc lya chon.

Noi dung 2: Tach chiét cac hoat chat sinh hoc cé kha nang uc ché V.
parhaemolyticus tir cdc ching vi khudn da dwoc chon loc.
Noi dung 3: Banh gia hiéu qua tec ché va xdc dinh néng dé irc ché cua cdac dich

chiét da tach chiét dioc



TONG QUAN NGHIEN CUU

1.1. Toéng quan nganh nudi tom thé chan trang (Litopenaeus vannamei)
va bénh hoai tir gan tuy cp
1.1.1. Tong quan nganh nudi tdm thé chén tring (Litopenaeus vannamei)
Trong hai thap ky gan ddy, nganh nudi trong thiy san (NTTS) toan cau
da c6 sy phat trién manh mé& va tré thanh mot trong nhitng linh vuc san XUuAt
thiuc pham c6 téc do ting truong cao. Nganh nay khong chi cung cdp ngudn
thie pham gidu protein ma con dong gop dang ké vao ting truong kinh té thong
qua viéc gia ting gid tri trong chudi san xuét, ché bién va thuong mai thily san
[1]. Theo bao cdo cua FAO, san lugng NTTS khong ngung tdng truong cho
thdy mot xu hudng tat yéu: thay thé dan viéc khai thac tu nhién bang cac mod
hinh nuéi c6 kiém soat va dat hiéu suét cao.

Trong bdi canh d6, nudi tom dugc xem 1a mot trong nhing linh vuc phat
trién ning dong nhat ctia NTTS, nhd gia tri kinh té cao va nhu cau tiéu thy ngay
cang gia ting trén thi trudng quoc té. Trong sd cac ddi tugng nudi, tom thé chan
trang (Litopenaeus vannamei) hién chiém wu thé do téc do sinh truong nhanh,
kha ning thich nghi rong va hiéu qua chuyén hoéa thirc an cao. Theo bao céo
SOFIA 2022 cua FAO, san lugng tom thé chan tréng toan cau dat khoang 5,81
triéu tAn vao nam 2020, chiém ty trong 1on trong téng san luong tom nudi. Hoat
dong nudi tap trung chi yéu tai cac qudc gia nhu Trung Qubc, An Do,
Indonesia, Viét Nam va Ecuador, trong d6 Ecuador 1a mot trong nhiing qudc
gia din du vé san lugng.

Su phat trién ciia nghé nudi tdom thé chan tring khong chi thé hién & viéc
mo rong quy md ma con & sy cai thién dang ké vé nang suat. Nho 4p dung cac
mo hinh nudi thim canh va siéu tham canh, ning suit c6 thé dat trén 7
tan/ha/nam trong diéu kién quan 1y phu hop; mot sd nghién ciru tai An Do ghi
nhan nang suét trung binh dat khoang 7,86 + 1,04 tdn/ha/nam [2, 3]. Nhitng két
qua nay cho thay tiém ning 16n trong viéc nang cao san luong thong qua tbi wu
héa ky thuat nubi.

Song song voi su gia tang san luong, nhu cau tiéu thu tom trén thi truong
quéc té tiép tuc ting, tao dong luc manh m& cho viéc mé rong quy mo san xuit.
Theo s6 liéu tir Hiép hoi Ché bién va Xuét khau Thay san Viét Nam (VASEP),

nhu cau nhap khiu tom tai Lién minh chau Au trong nim 2024 ting khoang



14%, trong khi thi trudng Nhat Ban ghi nhan mic ting 11%. Sang nira ¢au nim
2025, kim ngach xuit khau tom cua cic qudc gia san xuat 1on nhu Viét Nam
va An D¢ tang khoang 25%, con Ecuador dat mirc tang truong gan 24% so véi
cung ky nam trude [4, 5, 6]. Nhitng xu hudng nay tiép tuc khing dinh vai tro
trong yéu ctia nganh nudi tom trong chudi cung tmg thuy san toan ciu.

Tai Viét Nam, tom thé chan tre’ing da tro thanh ddi tugng nudi chu lyc, dong
gop 16m vao tong san luong ciing nhu gia tri xuat khau thiy san. Theo théng ké
cua Cuc Thuy san, san lugng tom nam 2024 dat khoang 1,264 tri¢u tan, trong
d6 tom thé chan trang chiém khoang 980.000 tin, vuot xa san luong tom st
(khoang 284.000 tan) [6]. Pong thoi, kim ngach xuit khau tom ting khoang
15% so voi nam trude, cho thdy xu huéng chuyén dich rd rét sang cac d6i tuong
nudi ¢ ning suit cao va dap ung t6t yéu cau thi truong.

Pé t6i wu hoa san lugng va 11 nhuén, nghé nuoi tom thé chan tréng o Viét
Nam d4 chuyén manh tir hinh thitc quang canh sang cic mé hinh thim canh va
siéu thAm canh vé1 méat do tha nuoi cao. Tuy nhién, viéc gia tang mat do da kéo
theo nhiéu thach thirc vé méi truong, dic biét 1a sy tich tu mun ba hiru co tu
thirc an du thira va chat thai caa tom. Hé qua 1a chat luong nude suy giam, cac
chi s6 quan trong nhu pH, oxy hoa tan va ham luong dinh dudng bién dong bat
loi, lam mét cin bang hé sinh thai ao nudi va gia ting nguy co bung phat dich
bénh.

Nhitng bién dong mdi trudng ndy 1am mét can bang hé vi sinh vét va tao
diéu kién t6i vu cho sy phat trién cta cac nhom vi khuin gay bénh. Pang quan
tam 1a cac dai dién tir chi Vibrio, tiéu biéu 1a Vibrio parahaemolyticus, thuong
bung phat manh vé s luong khi cac yéu té méi trudng bién dong xau, trd thanh
ngudn con cta nhirng bénh 1y nghiém trong nhu hoi chimg AHPND. Su hoanh
hanh cua dich bénh nay khong don thuan gay sut giam san lugng ma con kéo
theo nhitng ton that tai chinh ning né, tryc tiép de doa dén kha ning phat trién
lau dai cua linh vuc nu6i tom.

Trude tinh hinh d6, viée tim kiém céc phuong thirc quan 1y mam bénh dya
trén nén tang sinh hoc, ddm bao ti€u chi an toan va than thi€n vdi moi trudng
dang tr¢ thanh mot vu tién hang dau. Hudng tiép can nay khong chi giup tiét

ché viéc st dung khang sinh ma con ho trg bao ton sy 6n dinh ctia hé vi sinh



vét ban dia, tir d6 t6i vu hoa nang suét cho cac md hinh nudi tdbm thé chan tréng
hién nay.

1.1.2. Vi khudn V. parahaemolyticus va bénh hoai tir gan tuy cdp (AHPND)
trén tém thé chan tring

1.1.2.1. Pic diém sinh hoc ciia V. parahaemolyticus

V. parahaemolyticus 13 vi khuan Gram am thudc ho Vibrionaceae, phan
bd rong rai trong cdc modi truong nudc man va nude lg, dic biét phé bién tai
cac ving ven bién, ctra song va hé théng nudi trong thiy san [7, 8]. Loai vi
khuan nay dugc xem 1a mot trong nhimng thanh phan quan trong cta hé vi sinh
vat tu nhién trong mai truong nudce, dong thoi ciing 14 tac nhan gy bénh dang
cht y d6i voi ca dong vat thily san va con ngudi.

* Pic diém hinh thai, sinh 1y va sinh hoa

V& hinh thai, V. parahaemolyticus c6 dang truc khuan ngin, hoi cong
(comma-shaped), khong sinh bao tir va khong c6 vo. Vi khuan c6 kha ning di
dong nhd mot roi cuc (polar flagellum), gitp tang kha ning di chuyén va bam
dinh trong moi trudng nude [8]. Ngoai ra, vi khuan con cé thé biéu hién roi
ngang (lateral flagella) khi phat trién trén bé mit ran, gop phan ting kha ning
lan rong va hinh thanh khuén lac [7].

Xét vé phuong dién sinh 1y, V. parahaemolyticus dugc phan loai 1 nhom
vi sinh vat wa man (halophilic), nghia 13 sy hién dién cta mudi an (NaCl) 1a
diéu kién tién quyét cho cac hoat dong sdng ctia ching. Theo cac béo céo khoa
hoc trudc day [9] loai vi khuan nay cé thé phat trién trong dai ndng d6 mudi
kha rong, tir 0,5% dén 10%, nhung dat tdc d6 sinh trudng cuc dai & muc 2—3%.
Bén canh d6, nho dic tinh hiéu khi tiy nghi (facultative anaerobe), ching c6
thé duy tri sy ton tai trong ca mdi trudng giau oxy 1an thiéu oxy, tao nén kha
nang thich tmg linh hoat trudc nhitng bién dong cta hé sinh thai ao nudi [8].

Vé dic diém sinh hoa, V. parahaemolyticus cb phan tng oxidase va
catalase duong tinh, l1a cac dac diém quan trong trong phan loai va nhan dién vi
khuan [9]. Vi khuédn c6 kha nang st dung da dang cac ngudn carbon hitu co va
tham gia vao qua trinh chuyén hoa carbohydrate thong qua con dudng 1én men,
tao ra cac san pham axit [7]. Ngoai ra, loai nay c6 kha ning bam dinh manh va
hinh thanh mang sinh hoc (biofilm), gitup ting kha ning ton tai trong diéu kién

bat lgi va gdp phan vao co ché gay bénh [8].



* Pidu Kkién sinh trudémg va phan bd trong méi trudng nudi tom

V. parahaemolyticus 14 vi khuan ua nhiét trung binh (mesophilic), voi
khoang nhiét d6 sinh trudng tir 10 dén 40°C, trong d6 nhiét do tdi wu thuong
nam trong khodng 30-35°C [9]. Bén canh tinh wa man, loai vi sinh vt nay con
s& hiru kha ning chdng chiu trong dai pH khé rong, dao dong tir 5 dén 10. Tuy
nhién, theo cac ghi nhan khoa hoc [7], ngudng pH 1y tudng nhat cho sy ting
trudng cta chiing nam trong khoang 7,5 dén 8,5 — vén 1a cac chi sb dic trung
trong moi trudng nudi tdm. Chinh su tuong thich hoan hao vé mat diéu kién 1y
- hoa nay 1a yéu t6 then chét giup V. parahaemolyticus c6 thé khu tra va phat
trién manh mé trong cac mé hinh nudi tém tham canh hién nay.

Trong méi truong nudi tdm, V. parahaemolyticus cd thé ton tai dudi
nhiéu dang khac nhau, bao gdm dang song tu do trong cdt nudce, bam trén céc
hat hitu co lo g, hoéc lién két véi sinh vat phu du va vat chu thuy san [7]. Vi
khuan nay co6 kha nang thich nghi nhanh véi céac bién dong moi truong, dac biét
trong diéu kién giau chit hitu co, noi mat do vi khuan cé thé tang nhanh va
chiém vu thé trong quan x3 vi sinh vat [10].

Tai cdc mo6 hinh nu6i tom mat d¢ cao (thdm canh va si€u tham canh),
luong chit thai va thirc an du thira tich tu qua mirc da lam ting tai luong hitu
co, dan dén hién tuong mat cin béng hé vi sinh vat (microbial dysbiosis). Trang
thai mat cdn bang nay tao diéu kién 1y tudng cho sy bung phat ctia cac loai
Vibrio spp., dac biét 1a V. parahaemolyticus khi chiung nhanh chéng gia tang
mat d6 va tré thanh nhom chiém wu thé trong quan thé vi khuan [10]. Chinh vi
vay, viéc theo doi su bién dong cua loai vi khuan nay dugc xem la chi sb quan
trong dé du béo rui ro dich bénh va danh gia muc do 6 nhiém ctia moi truong
ao nudi.
1.1.2.2. Tinh hinh bénh AHPND trén thé gidi va tai Viét Nam
* Tinh hinh dich bénh tai cdc quoc gia nuéi tom chinh

AHPND do céac ching vi khuan thudc chi Vibrio, chu yéu 1a Vibrio
parahaemolyticus mang gen doc luc dac hiéu, da tr¢ thanh mot trong nhiing
moi de doa nghiém trong nhat ddi véi nganh nudi tom toan cau. Bénh anh
hudng chu yéu dén cac loai tom he c6 gia tri kinh té cao nhu tom thé chan tring
(Penaeus vannamei) va tom st (Penaeus monodon), véi dic trung 13 tién trién

nhanh, ty I¢ tir vong cao va kha ndng lay lan rong. Pang chu y, mirc do anh



hudng cua bénh c6 su khac biét theo khu vyc: tai chau A, ty 1€ tir vong chu yéu
xay ra ¢ giai doan nudi thuong pham, trong khi tai khu vuc My Latinh, tac dong
16n hon lai tip trung & giai doan tém gidng va hau au trung. Sy khac biét nay
c6 thé lién quan dén mat do tha nudi thip hon va phuong thirc quan 1y khac biét
tai cac trang trai ¢ My Latinh [11].

Tai Thai Lan, AHPND da gy ra sy sut giam nghiém trong vé san luong
tom nudi. Trude khi dich bénh bung phat, san lugng tom dat khoang 611.194
tan vao nam 2011; tuy nhién, dén giai doan 2014-2015, san lugng chi con
khoang 200.000 tan, tuong duong mitc giam trén 60% [12]. Bénh dugc phat
hién 1an dau vao thang 8 ndm 2011 tai khu vuc phia dong Vinh Thai Lan, sau
d6 nhanh choéng lan rong ra cac tinh ven bién phia déng nhu Chantaburi,
Rayong, Trat va Chachoengsao, trude khi lan sang cac khu vuc mién trung va
mién nam, bao g@)m Nakorn-Pathom, Chumphon, Surat Thani, Nakorn-
Srithammarat, Songkhla, Krabi va Phuket [13, 14].

Tai Malaysia, AHPND duogc ghi nhan lan dau vao nam 2010 tai cac bang
Pahang va Johor, sau d6 lan rdng sang cac bang khic nhu Perak, Penang va
Kedah vao nam 2011. Trong giai doan tiép theo, su hién dién cua dich bénh lan
luot dugc ghi nhan tai Sabah, Sarawak (2012), Terengganu (2013), cling nhu
Melaka va Johor (2014). Pang chu ¥, tAn suat xuat hién cta bénh di ghi nhan
su syt giam rd rét theo thoi gian: tir mic dinh diém 50% vao nam 2011 xudng
con 26% (2012), 34% (2013), va tiép tuc ha thap xudng 13% (2014), 4% (2015)
[15, 14]. Két qua nay 1a minh chtng cho sy thanh cong cta cac chién lugc kiém
soat dich t& va nd luc t6i wu hda moi truong nudi trong.

Tac dong cia AHPND tai Mexico da dan dén mot cude khing hoang vé
san luong tom nudi khi con sb nay bi kéo giam hon mot nira chi trong vong 12
thang. Cuy thé, san lugng da lao doc tir mirc 83.600 tan vao nim 2012 xudng chi
con khoang 39.300 tan khi budc sang nam 2013. Tuong tu, tai Philippines, cac
ca bénh dau tién duoc ghi nhan vao nam 2015 tai cac ving Luzon, Visayas va
Mindanao, voi ty 1¢ Iuu hanh 1an luot 13 33%, 21% va 5% [16].

Pang chu ¥, cling di dugc ghi nhan tai cac qubc gia co trinh do cong
nghé nuoi cao nhu Han Quéc va Nhat Ban. Tai Han Quéc, cac dot bung phat
xay ra vao thang 9—10 nam 2019 tai khu vuc ban ddo Taean (tinh Chungnam)
[17]. Tai Nhat Ban, mét dot bung phat AHPND dugc ghi nhan tai tinh Okinawa



vao thang 10 nam 2020, véi ty 1é tir vong 1én dén 98% [18], cho thdy mirc do
nguy hiém cua bénh ngay ca trong cac hé thong nudi duoc kiém soat tét.

Theo cac bao co kinh té, bénh AHPND gay ton that tryc tiép vuot mirc
7 ty USD mdi nim cho nganh nudi tom thé gidi, voi tong thiét hai liy ké woc
tinh 1én t61 hang chuc ty USD [12]. Chinh vi mirc d6 tan ph4 nghiém trong va
téc d6 lan truyén nhanh chong giita cac ving nudi, To chic Thu y Thé gidi
(OIE) da chinh thirc xép AHPND vao nhom cac dich bénh nguy hiém bt budc
phai khai bao [19].
* Thuwc trang tai Viét Nam

Tai Viét Nam, AHPND duoc ghi nhan 1an dau vao giai doan 20102011
tai bon tinh ven bién thudoc Pong bang séng Ciru Long gom Tra Vinh, Soc
Trang, Ca Mau va Bac Liéu, sau d6 nhanh chong lan rong sang Tién Giang,
Bén Tre va Kién Giang. Trong giai doan dau bung phat, bénh gy thiét hai
nghiém trong voi khoang 68,5% dién tich nudi tom tai Soc Trang bi danh hudng,
déng thot c6 khoang 30.000 hd nuoi tai Bac Li€u va Ca Mau chiu tac dong [20].

Trong giai doan vira qua, AHPND van duy tri 1a mbi de doa hang dau
dbi voi nganh tém tai Viét Nam. Theo céc bao cdo giam sat tir Vién Nghién
ctru Nudi tréng Thity san II (Trung tdm Quan trac mdi truong va Bénh thay san
Nam B9), tin suat xuét hién ctia V. parahaemolyticus ghi nhan sy ting trudng
déu dan: tr méc 13,3% vao nam 2022, con sb nay da tang 1én 15,0% trong nam
2023 va cham mbc 19,2% khi budc sang nim 2024 (Hinh 1) [21]. Su gia ting
nay canh bao rii ro bung phat dich van rat 16n khi cac mé hinh nuédi thim canh
ngay cang phd bién.

Nhin chung, AHPND tiép tuc 13 van dé nan giai trong nudi tom tai Viét
Nam, nhat 12 khi tic nhan gay bénh c6 kha nang luu ton dai dang va dang gia
tang muc d6 1ay lan. Piéu nay doi hoi su chuyén d6i manh mé trong cong tac
quan 1y dich bénh, nham thiét 1ap cac bién phap kiém soat hiéu qua, vira dam

bdo an toan sinh hoc vira duy tri tinh bén viing cua méi trudng nuoi.
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Ty 1¢ nhiém (%)

WSSV AHPND EHP

=2022 ~2023 ~2024
Hinh 1: Ty 18 nhiém bénh trén tdm giong va tom thuong pham tir nAm
2022-2024 [3]

Du da c6 nhiing cai thién trong cong tac kiém soat dich bénh, su phu
thudc vao khang sinh trong nudi tom thAm canh van 1a thuc trang dang lo ngai.
Viéc lam dung kéo dai di dan dén sy hinh thanh cac dong Vibrio da khang
thude, dic biét 13 V. parahaemolyticus, khién nhiéu phac do diéu tri mat hiéu
lrc va 1am gia ting nguy co dich bénh phirc tap. Ngoai ra, ton du khang sinh
trong san pham khong chi de doa an toan thuc phdm ma con gép phan vao hién
tuong khang thudc ¢ ngudi. Pong thoi, hoa chét diét khuan con 1am suy giam
quén thé vi sinh vat c6 loi, gay mét can béng sinh thai ao nudi va tao diéu kién
cho céc tac nhan gay bénh co hoi phat trién.

Sy siét chit cac quy dinh vé an toan thuc pham toan ciu dang dit nganh
thiry san trudc yéu cau phai thay doi triét dé phuong thic kiém soat mam bénh.
Viéc loai bo dan su phu thudc vao hoa chét va khang sinh dé chuyén sang cac
tac nhan sinh hoc an toan hon khong con 1a lya chon ma da tré thanh xu thé tat
yéu. Trong bdi canh d6, khai thac tiém nang cua h¢ vi sinh vat co6 loi va céc
hoat chat sinh hoc nham d6i khang véi Vibrio parahaemolyticus 1a hudng di
day trién vong, gitp dam bao tiéu chuan xuat khau va tinh bén viing cho hé
thong nudi tom thé.

1.2. Vi khuin va hoat chat tir vi khuian cé kha ning kiém soat Vibrio
parahaemolyticus trén tom

1.2.1. Vai tro cia vi sinh vt c6 loi trong kiém soat V. parahaemolyticus

trong nuoéi tom

Thay vi phu thudc vao khang sinh, xu hudng hién nay trong nudi trong
thity san dang chuyén dich sang viéc Umg dung cic ché phim sinh hoc

(probiotics) nhu mot huéng di bén viing. Pic biét, viée sir dung cac dong vi
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khuén ban dia — duoc chiét tach tir chinh hé sinh thai hodc trén co thé ddi tuong
nudi — dang cho thdy nhimg loi thé dang ké so véi cac ching vi khuan ngoai
nhap. Sy vuot troi ndy dén tir kha ning twong thich cao véi diéu kién méi truong
dia phuong, giup nang cao hiéu qua trc ché tac nhan giy bénh va dam bao tinh
6n dinh trong qua trinh van hanh san xuat.

Uu thé hang dau cua cac dong vi khuan ndi tai chinh 13 su twong thich
hoan hao voi cac diéu kién sinh thai dic trung trong hé théng canh tac. Nho
qua trinh tién héa va chon loc tu nhién ngay tai cac vuc nudc nuoi, cac chiung
vi sinh nay da hinh thanh kha ning chiu dung tot trude nhitng bién dong khic
nghi¢t cia moi truong nhu do kiém (pH), néng do mubi, nhiét do cling nhu
noéng do chat hitu co cao. Nho do6, ching cé kha ning sinh trudong va duy tri
hoat tinh sinh hoc 6n dinh hon so v&i cac chuing ngoai lai khi dugc dua vao moi
truong nudi [22]. Trong cic hé théng canh tic mat 46 cao nhu thAm canh va
siéu tham canh, su bién dong lién tuc cta cac chi s6 moi truong tao diéu kién
thuan 1g1 cho cac tac nhan gay bénh phat trién. Chinh vi vay, viéc khai thac cac
vi khuén ban dja 1a hudng di hi€u qua, bdi chung da duoc ching minh [23, 24]
1a c¢6 kha ning san sinh cac phan tir trc ché sinh hoc ¢6 phd khang khuan phu
hop nhat véi nhitng mam bénh dang hién hitu tai chinh ving nudi d6. Cac hoat
chat nay c6 kha ning khang duoc V. parahaemolyticus gdy AHPND & tom.
Diéu nay gitip nang cao hiéu qua kiém soat bénh so vdi cac ché pham probiotics
thuong mai c6 ngudn gdc ngoai lai.

St dung vi khuan ban dia 1a giai phap t6i wu dé ngan ngira cac bién dong
sinh thai tiéu cuc do cac chung vi sinh ngoai lai gdy ra. Su hién dién cta céc
dong vi khuan la d6i khi pha v& trat ty cia quan x3 vi sinh vat tu nhién, gy
anh huong x4u dén sy van hanh cta hé sinh thai ao nuéi. Do co su tuong thich
sinh hoc cao, cac chiing ban dia giup cung cd hang rao vi sinh vat ty nhién, dam
bao sy phat trién bén viig va than thién véi moi trudng nudi trong thily san
[25].

Bén canh do, cac nhom vi sinh vat ban dia con ghi dau 4n boi nang luc
tao ra cac phan tir khang khuan tu nhién c6 hiéu ning tc ché vi sinh vat dang
ké. Nhiéu nghién ctru ciing chi ra rang nhiing dai dién thudc chi Bacillus,
Lactobacillus cling nhu mot s6 nhoém vi khuan dic hitu & bién co thé tiét ra

bacteriocin, cac peptide khang khuan va nhiéu hop chat chuyén hoa thir cap. Su
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hién dién cua cac hoat chat nay dong déng gop truc tiép vao qua trinh ngin
chin sy phat trién cua vi khudn Vibrio gay bénh [26]. Diéu nay khang dinh gia
trj thyc tién cua viée st dung cac chung vi sinh vét ban dia 1am nguyén liéu cot
161 dé ché bién cac san phém sinh hoc, nham kiém soat va han ché rui ro tir
bénh AHPND trong cic hé théng nudi trong thiy san.

Céc phan tich trén cho thdy vi khudn ban dia khong chi ¢ wu thé vé kha
nang thich nghi va 6n dinh sinh thai ma con thé hién hiéu qua ro rét trong kiém
soat Vibrio parahaemolyticus va cai thién moi truong nuoi. Pac bi¢t, kha ndng
{rc ché mam bénh ctia nhitng dong vi khuan nay phan 16n bat ngudn tir nang luc
tong hop cac phan tir sinh hoc ¢6 tinh khang khuan cao. Do d6, viéc 1am sang
t6 ban chat hoa hoc ciling nhu phuong thic tac dong cua cac hop chat nay doi
v6i Vibrio parahaemolyticus s& cung cdp nhiing cin ct khoa hoc thiét yéu. Day
chinh 13 nén tang dé trién khai cac quy trinh chiét tach va timg dung cac hoat
chat nay vao thyc té nudi trong.

1.2.2. Hoat chit sinh hoc tir vi khudn va co ché tic déng lén V.
parahaemolyticus

Céc chét c6 hoat tinh sinh hoc tir vi sinh vat s& hitu su phong phu vuot
trdi vé mat cau trac hoa hoc 1an phuong thirc trc ché, doéng vai tro then chét
trong ning luc khang khuan cua chiing. Can clr vao ban chat hoa hoc va cac 16
trinh chuyén hoa sinh téng hop dic thi, nhimg hop chat nay duoc phan chia
thanh cac nhom chirc ning riéng biét. Viéc phan loai nay giup 1am rd méi lién
hé giira ciu trac, co ché tac dong va tiém ning mg dung cua timg nhom hoat
chat.

Vé phuong dién hoa hoc, cac hoat chit sinh hoc ¢6 nguén géc tir vi khuan
duogc phan loai thanh cdc nhom chinh nhu bacteriocin, peptide khang vi sinh
vat (antimicrobial peptides), lipopeptide, biosurfactant va cac hop chat chuyén
hoa thtr cap khac (bao gém polyketide, phenazine, alkaloid...). Tuy nhién, xét
theo co ché sinh tong hop, cac hop chat nay co thé dugc chia thanh hai hé chu
yéu gdm nhom duoc téng hop qua ribosome (ribosomally synthesized peptides
—RiPPs) va nhom dugc tong hop khong phu thude vao ribosome thong qua cac
hé enzyme da chic ndng nhu non-ribosomal peptide synthetase (NRPS) va
polyketide synthase (PKS). Su két hop giita hai phuong dién phan loai néu trén

gitp thiét 1ap mot cai nhin toan dién vé soi day lién két gitra cau triic hoda hoc,
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16 trinh hinh thanh va co ché van hanh cua céac hoat chét sinh hoc. Nhiéu chung
vi khuan dugc ghi nhan c6 kha ning tiét da dang cac nhom hop chat khang
khuan cung lac. Chinh su phéi hop nhip nhang giita cac co ché e ché khac
nhau d3 tao nén strc manh hiép ddng, gitp nang cao dang ké hoat lyc va mo
rong pho tac dung chéng lai mam bénh [26].

* Bacteriocin

Bacteriocin dugc biét dén 1a nhitng peptide khang khuan do vi khuan san
sinh thong qua qua trinh dich ma tai ribosome. Sau khi tong hop, chung thudng
duoc bién ddi hau dich ma dé hinh thanh céc dang cau tric phirc tap nhu peptide
vong hodc lantibiotic. V& mit chitc ning, cac hop chét nay tiéu diét vi khuan
muc tiéu bang nhiéu phuong thirc, trong d6 noi bat nhat 1a viéc gy thing mang
té bao dan dén thét thoat cac thanh ph?m ndi bao, hodc lién két truc tiép vol
Lipid II dé ngan chin sy hinh thanh thanh té bao [26]. Nho céc co ché tac dong
nay, bacteriocin c6 kha nang uc ché hiéu qua nhiéu vi khuan gay bénh, dic biét
1a vi khuan Gram duong.

Trong s cac bacteriocin dd duoc nghién ctru, nisin do Lactococcus lactis
sinh ra 1a mot trong nhitng hop chét tiéu biéu va dugc tng dung réng rii trong
cong nghiép thyc pham nhd phé khang khuin manh va tinh an toan ca [27].
Tuong tu, pediocin PA-1 tir Pediococcus acidilactici da dugc chiing minh c6
kha ning tao 16 trén mang té bao vi khuan, din dén mat can bang ion va chét té
ba [28]. Ngoai ra, nhiéu bacteriocin khac nhu plantaricin tir Lactobacillus
plantarum va enterocin tir Enterococcus spp. ciing da duoc ghi nhin véi phd
tac dong da dang va tiém ning tmg dung trong kiém soét vi sinh vat gdy bénh
[29].

Trong quan thé vi sinh vt duoc nghién ctru, cac dong thudc chi Bacillus
dang thu hut sy chu y dic biét nho nang lyc san sinh phong pht céac loai
bacteriocin va lantibiotic c6 hoat luc khang khuéan cao. Mot vi du dién hinh 1a
lichenicidin, mot lantibiotic hai thanh phan dugc chiét tach tir Bacillus
licheniformis. Hop chat nay thé hién ning luc tiéu diét dién rong ddi véi vi
khuan Gram duong bang cach tin cong dong thoi vao tinh toan ven ciia mang
sinh chat va quy trinh sinh tong hop véach té bao [30]. Bén canh d6, subtilin tir
Bacillus subtilis cling 13 mot lantibiotic dd dugc nghién ctru rong rii véi co ché

tuong tu nhu nisin, bao gdm gin véi Lipid II va hinh thanh 15 trén mang [31].
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Céc cong bd vira qua con cho thay nhiéu chiung Bacillus c6 kha ning dong thoi
sinh t6ng hop nhiéu bacteriocin khac nhau, gép phan tao nén hiéu tng hiép
ddng trong hoat tinh khang khuan. Dit liéu vé sy da dang cdu trac va hoat tinh
cua bacteriocin, dac biét ¢ cac chi nhu Lactobacillus, Enterococcus va Bacillus,
cho thay day 1a ngudén hop chét tiém ning trong kiém soat cac vi khuan gay
bénh, bao gém ca cac loai thudc chi Vibrio trong h¢ théng nuoi tréng thuy san.
* Peptide khdng khudn

Day 1a nhom peptide c6 kich thudc nho, thuong mang dién tich duong
va c6 ciu trac ludng cuc, cho phép ching tuong tic manh véi mang té bao vi
sinh vat. Cau triic dic trung cia AMP 1a nén tang cho kha ning tuong tac véi
nhiéu vj tri dich khac nhau trén vi sinh vat. Cac co ché ndy bao gom su phé v&
rao can mang té bao, lam réi loan chirc ning enzyme ndi bao va gy trc ché cac
giai doan trong qué trinh tong hop axit nucleic ciing nhu protein. Pay chinh 13
yéu t6 then chét tao nén hoat Iyc khang khudn manh mé ctia nhom hop chat nay
[32]. Co ché tac dong da dang gitip AMPs ¢6 phd khang khuan rong va lam
giam nguy co hinh thanh tinh khang thudc cta vi khuan.

Trong sb cac peptide khang khuan d3 duogc dinh danh tir nhiéu nguén vi
sinh vét, subtilosin A ctia Bacillus subtilis ndi bat véi cau tric dang vong dac
trung. Hop chit nay tiéu diét vi khuan muc tiéu bang cach thiét 1ap cac kénh
ion trén mang té bao, giy ra sy mat kiém soat tinh thAm va 1am thét thoat cac
dudng chit ndi bao quan trong, dan dén cai chét cua té bao. Cau tric 'lasso' dic
tht 12 nén tang giup cac peptide ndy hinh thanh cac lién két bén ving véi
ribosome va RNA polymerase. Su tuong tic ndy dan dén viéc vo hiéu hoa qua
trinh dich m3 cling nhu phién mé, khing dinh vai trd cta lasso peptide nhu mot
nhém tac nhan khang khuén tiém nang vdi co ché tac dong noi bao chuyén biét.
Bén canh d6, cac dong vi khuan Gram 4m nhu Escherichia coli con san sinh ra
microcin — mot nhom AMPs déng vai trd then chdt voi kha nang tham nhap
truc tiép va dinh tré cac tién trinh sinh tong hop quan trong bén trong té bao
dich. Nhitng cong bd khoa hoc méi day di xac nhan nang luc cta nhiéu chi vi
khuan nhu Bacillus spp. va Paenibacillus spp. trong viéc tong hop cac peptide
khang khuan da dang. Nho con duong ribosome phdi hop ciing cac bude chinh
stra sau dich ma (RiPPs), nhém hop chat ny sé hitu sy phong phu vé ca hinh

thai cdu trac 1an phuong thirc d6i khang mam bénh. Pic biét, Bacillus
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licheniformis da dugc ghi nhan 13 ngudn tiém ning ciia nhiéu peptide khang
khudn méi voi hoat tinh manh va co ché tac dong da dang, mé rong pham vi
mg dung trong viéc ngan chin va tiéu diét cac tic nhan giy bénh phd bién hién
nay [33].

* Lipopeptide

Trong h¢ théng céc hoat chat sinh hoc, lipopeptide dugc danh gia 1a mot
trong nhirng nhém hop chét gilt vi tri then chdt hon ca, dic biét & cac loai thude
chi Bacillus. Pay 1a cac hop chat duoc tong hop theo con dudng tong hop
peptide khong ribosom (NRPS). Lipopeptide c6 cau triic gom phan peptide lién
két véi chudi axit béo, cho phép chiing tuong tac manh véi mang té bao vi sinh
vat. Ba ho lipopeptide pho bién nhat 13 surfactin, iturin va fengycin, d duogc
ghi nhan s¢ hitu nang lyc e ché vi khuan, vi ndm va chong biofilm hiéu qua
[34]. Dbi voi Bacillus licheniformis, hop chat dic trung 1a lichenysin, mot
lipopeptide co cau trac tuong tu surfactin nhung c6 hoat tinh bé mit manh hon
[35]. Ngoai ra, mot s6 chung B. licheniformis ciing dugc ghi nhan c6 kha ning
sinh surfactin va iturin A, gop phan vao hoat tinh d6i khang sinh hoc [36].

* Biosurfactant va cdc hop chit chuyén héa thiv cip khdc (polyketide,
phenazine, alkaloid...)

S hitu cau tric ludng cuc dic trung, cac biosurfactant (chu yéu 13
glycolipid hodc lipopeptide) giit chirc ning then chdt trong viée giam thiéu strc
cang bé mat va dinh hinh lai cac thong sb vat 1y va héa hoc cua mang sinh chét.
Co ché nay cho phép chiing can thiép truc tiép vao ciu trac ctia mang sinh hoc
(biofilm), lam gia ting d6 thAm ctia mang va tao ra rao can ngin nglra sy cu tru
va thiét 1ap lién két bé mit ctia cac nhom vi sinh vat ¢ hai. Cac vi du dién hinh
bao gdm rhamnolipid san sinh tir Pseudomonas aeruginosa va surfactin tir cac
chung Bacillus spp., vén di duoc khang dinh vé ning luc khang khuan ciing
nhu ¢c ché biofilm manh mé [37, 38].

Ngoai biosurfactant, nhiéu hop chit chuyén hoa thir cdp khic véi cu
trac va co ché sinh tong hop da dang ciing gop phan quan trong vao hoat tinh
khang khuan. Nhom polyketide, duoc tong hop thong qua hé enzyme
polyketide synthase (PKS), bao gém céac hop chat nhu difficidin va bacillaene
tur Bacillus spp. hodc erythromycin va tetracycline tur Streptomyces spp., s& hiru

ning luc can thiép tryc tiép va 1am dinh tré cac 16 trinh sinh tong hop protein
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cling nhu sao chép DNA ctia vi khuan gay hai (Hertweck, 2009). Tuong tu, cac
peptide khong ribosome (non-ribosomal peptides — NRPs) nhu bacitracin,
gramicidin va polymyxin dugc tong hop thong qua hé enzyme NRPS, c6 kha
ning gdy t6n thuong nghiém trong dén tinh toan ven ciia 16p mang sinh chét
hodc dinh chi hoat dong cua cic hé enzyme then chdt [39].

Ngoai ra, sy hién dién cta cac hop chat di vong chira nito nhu phenazine
(vi du pyocyanin, phenazine-1-carboxylic acid) do Pseudomonas spp. va
Streptomyces spp. sinh ra ¢6 kha nang gay stress oxy hda ndi bao thong qua
viéc tao cac dang oxy phan tng, dan dén ton thuong DNA, protein va mang té
bao [40]. Mot co ché khang khuan gian tiép khac duoc ghi nhan 13 sy canh
tranh dinh dudng thong qua siderophore — cac hop chat c6 kha ning tao phirc
manh véi sat (Fe*) nhu bacillibactin, pyoverdine va enterobactin. Viéc thu
nhan sat hiéu qua gitp vi khuan san sinh siderophore chiém wu thé trong sinh
truong, dong thoi han ché t6i da qué trinh nhan thyc va lan rong cua hé vi sinh
vat co hai trong moi truong ao nudi canh tranh [41].

Ngoai ra, mdt s enzyme khang khuan nhu chitinase, protease va
lysozyme do Bacillus spp. va Streptomyces spp. tiét ra cling gop phan pha huy
cAu trac thanh té bao hodc mang sinh hoc cta vi khuan va vi nAm, qua d6 ting
cudng hiéu qua d6i khang [38]. Cac hop chat chuyén hoa thir cip phan tir nho
khac nhu bacilysin, chlorotetaine va amicoumacin A, duoc sinh tong hop thong
qua con dudng ribosome két hop voi bién d6i hau dich mad hodc cic hé
NRPS/PKS, ciing di dugc chimg minh ¢ kha ning tic ché enzyme thiét yéu va
qua trinh téng hop thanh té bao [31, 42].

Céc két qua nghién ctru tong hop da khing dinh rang hoat chat sinh hoc
c6 ngudn gdc tir vi khuan, bao gdm bacteriocin, peptide khang vi sinh vat,
lipopeptide, biosurfactant va cac hop chat chuyén hoa thi cap khac, khong ton
tai va tac dong mot cach doc 1ap ma thuong phdi hop theo co ché hiép ddng.
Trong d6, cac hop chat nhu lipopeptide va biosurfactant dong vai trd pha v
ciu tric mang va biofilm, tao diéu kién cho cac peptide khang khuan va
polyketide xAm nhap va {rc ché cac qué trinh ndi bao nhu téng hop protein,
DNA hoic enzyme. Dong thoi, thong qua viéc tiét siderophore, cac vi sinh vat
6 1oi 6 thé co lap nguén sat hoa tri ba trong moi trudng ao nuodi. Su thiéu hut

dudng chat quan trong nay khién vi khuan gy bénh roi vao trang thai suy yéu
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sinh 1y va mét kha nang phat trién mat s6 mot cach hiéu qua, trong khi cac hop
chat tao stress oxy hoa va enzyme khang khuan tiép tuc gia ting muc do ton
thuong té bao. Su két hop da co ché nay tao nén hiéu qua khang khuan manh
va pho tac dong rong, ddng thoi 1am giam nguy co hinh thanh tinh khang thudc,
qua d6 nhiing két qua nay dd xac 1ap nén tang vimg chic vé trién vong tng
dung ctia cac dong vi khuan tiét hoat chét sinh hoc trong viéc quan 1y mam
bénh, huéng téi muc tiéu phat trién cac giai phap an toan sinh hoc chuyén biét
cho nganh nudi trong thily san.

1.3.  Tinh hinh nghién ciru va ing dung cac hoat chat sinh hoc tir vi khuan
ban dia trong kiém soat bénh do V. parahaemolyticus trén tom thé
chan tring

1.3.1. Tinh hinh nghién ciru trén thé gidi
Hién nay, bao cdo quéc té dang chuyén dich trong tdm sang viéc tim

kiém va sang loc cac dong vi sinh vat ndi tai tir nhiing h¢ sinh thai thuy san da

dang nhu moéi truong nudc, bun ddy ao cling nhu hé microbiome duong rudt
ctia d6i tuong nudi. Nhitng ching ban dia nay khong chi 13 ngudn nguyén liéu
sinh hoc quy gia ma con thé hién do thich nghi vuot troi ddi véi cac yéu té moi
truong dia phuong, gop phan duy tri trang thai cAn bang dong va ctng cd tinh
bén vimg ctia quan x3 vi sinh vat trong hé théng ao nudi. Trong tinh hinh viéc
lam dung khang sinh d4 gy xdo tron nghiém trong dén nhiing hé luy vé khang
thudc va 6 nhiém, viéc khai thic hoat chat khang khuan tu nhién tir vi khuan

ban dia dang tré thanh mot xu thé tit yéu va bén vimng [43, 44].

Qua trinh tuyén chon cac dong vi khuin méi tap trung vao kha ning kim
ham su phat trién cta Vibrio spp. — nhém vi khuan co hoi gdy ra nhiing bién
chtng nguy hiém cho nganh tom, v&i trong tdm 13 viéc kiém soat hoi ching
AHPND hién nay. Nhitng nghién ctru thyc nghiém da lam sang t6 rang vi khuan
ban dia co6 thé vo hiéu hoa Vibrio thong qua nhiéu con duong khac nhau. Cac
co ché nay bao gdm viéc tiét cac phan tir khang sinh va bacteriocin, giai phong
cac enzyme ngoai bao cd kha nang phan gidi nhu protease hay chitinase, hoac
gy nhiéu loan hé thong quorum sensing — 'ngdn ngit' giao tiép diéu khién doc
luc ctia mam bénh [45, 46]. Hudng di nay thé hién uu thé kép: vira dam bao

kha nang trc ché vi khuan muc tiéu, vira ho trg ngan chan su lan truyén cua cac
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gen khang khang sinh thong qua viéc gidm ap luc chon loc sinh hoc tai thyc
dia.

Thay vi chi tap trung vao mot loai hoat chit ¢d dinh, xu hudng nghién
ctru hién nay dang wu tién sang loc cac dong vi khuan ndi tai c6 nang luc tong
hop d6ng thoi nhiéu nhom hop chét sinh hoc khac nhau. Dién hinh cho huéng
tiép can da muc tiéu ndy 1a cong trinh cia Jiang va cac cong su (2023). Nhom
tac gia da thanh cong trong vi¢c phan 1ap hai chung B. subtilis HLJ1 va B.
pumilus C1 tir ngudn nudce ao nudi, ca hai déu cho thy kha ning tc ché manh
mé dbi voi tac nhan gy bénh V. parahaemolyticus. Ca hai ching déu khong
mang gen doc luc, ¢ kha nang hinh thanh bao ti, tiét enzyme ngoai bao, dong
thoi thé hién kha nang tu két tu va déng két tu v&i Vibrio [47]. Hop chat dbi
khang chinh dugc xac dinh 1a AI-77-F; dang chu y, & mat do ban dau du cao,
ching C1 c6 thé trc ché hoan toan V. parahaemolyticus trong md hinh nudc
thai mo6 phong sau 48 gio.

Nhin chung, cic nghién ctru qubc té cho thay tiém ning tmg dyung cla
cic hoat chét sinh hoc tr vi khuan ban dja trong kiém soat Vibrio dugc trién
khai theo hai huéng chinh. Thtr nhat 13 sir dung truc tiép cac chung vi khuan
ban dia nhu cac ché phém probiotic hodc tac nhan kiém soat sinh hoc. Th{ hai
1a khai thac dich nuéi cdy hodc cac hop chat tinh sach do vi khuén sinh tong
hop, dién hinh nhu amicoumacin A, surfactin hodc cic enzyme quorum-
quenching. Trong d6, huéng tiép cin tht hai dugc danh gia c6 tiém ning 16n,
do cho phép lam 13 co ché tac dong & muc phan tir, dong thdi tao diéu kién cho
viéc chudn hoéa liéu luvong va mé dudng cho phat trién ché pham sinh hoc c6
hoat tinh 6n dinh hon trong nuoi tom.

1.3.2. Tinh hinh nghién ciru ¢ Viét Nam

Tai Viét Nam, cac nghién ctru vé ung dung vi khuén ban dia trong kiém
soat Vibrio trén tdom da duoc trién khai tuong d6i manh, dic biét tai khu vue
Pdng bang song Ciru Long. Tuy nhién, phan 16n cac cong bd hién nay cha yéu
dimg lai & cac bude phan 1ap, sang loc va danh gia hoat tinh d6i khang ¢ quy
mo phong thi nghiém nham tuyén chon cac chung tiém nang, trong khi cac
nghién ctru di sdu vao tach chiét va dinh danh cac hop chat khang khuan van
con kha han ché. Mic du con nhirng han ché nhét dinh, cac két qua nay da mo

ra hudéng di trién vong trong viéc khai thac nguodn tai nguyén vi sinh vat tai chd.
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Viéc tan dung ning luc khang khuan cta cac chung ban dia khong chi gitp
khdng ché hiéu qua nhom vi khuan Vibrio gay bénh ma con 1a chia khoa dé
hién thuc hoa muc tiéu nuéi trong thity san bén vimg tai Viét Nam.

Mot trong nhitng bao cao tiéu biéu theo bao cao cia Nguyén Thi Kim
Cuc va cong su (2015). Ttr cac mau thu thap tai cac ao nudi tdm & Quang Tri,
nhoém tac gia da phan 13p dugc ba chung B. subtilis QTAI12, Bacillus
megaterium QTP1 va B. subtilis DK1 c6 kha ning d6i khang véi V.
parahaemolyticus, dong thoi thé hién hoat tinh sinh tong hop manh mé déi vai
cac dong enzyme ngoai bao nhu protease va amylase [48]. Du cac phan tu
khang khuan cu thé van chua dugc dinh danh 16 rang, nhitng dir li¢u thuc
nghiém d3 budc dau thiét 1ap moi lién két chat ché giita nang luc e ché mam
bénh va hé théng enzyme chirc ning cua cac dong vi khuan noi tai trong moi
truong ao nudi. Két qua ndy mo ra hudng mé rong pham vi nghién ciru dé danh
gia toan dién vai tro diéu tiét ciia cac enzyme ngoai bao trong co ché d6i khang
sinh hoc tai chd.

O quy md khu vuc, Pham Thi Tuyét Ngan va cong su (2021) khéo sat
cac ao nuodi quang canh tai Tra Vinh, Bac Liéu va Ca Mau, thu dugc 83 chung
Bacillus tir bun ao, trong d6 co6 13 chung c6 kha ning uc ché V.
parahaemolyticus. Mot s6 chung dién hinh nhu CM3.1 va TV 1.3 khong chi thé
hién hoat tinh di khdng manh ma con c6 kha ning tiét enzyme ngoai bao cao
nhu a-amylase, protease va cellulase, cho thdy su két hop gitta chtrc nang kiém
soat vi khuan gay bénh va tham gia phan huy cac chat hiru co trong ao nudi
[49].

Tiép tuc theo hudng nay, Pham Quéc Truong va cong su (2021) da tuyén
chon chung Bacillus subtilis CM3.1 tir bun ao nuoi tai cac tinh Tra Vinh, Séc
Trang, Bac Liéu va Ca Mau. Chung nay thé hién hoat tinh khang khuan manh
d6i v&i V. parahaemolyticus gdy AHPND, véi duong kinh vong vo khuan dat
13,05 mm. Khi dugc bd sung vao hé thong nudi tdm thé chan trang, CM3.1 gop
phan 1am giam ndng d6 TAN va NO:-N, dong thoi cai thién téc do sinh trudng
ctia tom. Piéu nay cho thay tiém ning Gmg dung kép cta cic chung vi khuan
ban dia, vira kiém soét tic nhan gy bénh vira tham gia phan huy chat hitu co,

g6p phan cai thién chét luong moi trudong ao nudi [50].
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Trong nghién ctru cong bd vao nam 2024, nhém ciia HO Mong Huyén da
thuc hién sang loc 23 dong Bacillus tlr cac mau tdom va moi trudng ao nudi tham
canh tai tinh Kién Giang (khu vuc Hon D4t va Kién Luong). Két qua cho thiy
11 chang sé hitu nang luc d6i khang vai vi khuan gay bénh AHPND, véi vong
khang khuan ghi nhan duoc trong khoang 1,33 — 17,33 mm. Pang chu y nhat
l1a dong Bacillus TCN3, khi & néng do 107 CFU/mL, n6 c¢6 kha ning tiéu diét
hoan toan 10* CFU/mL V. parahaemolyticus. Thém vao d6, dic tinh khang
khuan ctia TCN3 con cho théy su bén viing trudc cac bién dong vé d6 man,
nhiét d§ va pH moi truong [51].

Bén canh nhém Bacillus, cac vi khuan lactic ban dia cling dugc quan tam
nghién ctru. Phan Thi Cam T va cong su (2024) da phan 1ap duoc chung L.
plantarum CMT]1 tu rudt tom khde cé hoat tinh khang V. parahaemolyticus
cao, dong thdi co kha ning sinh enzyme ngoai bao tot [52]. Khi bo sung vao
khau phan an trong 56 ngdy, ching ndy giup cai thién rd rét kha ning ting
truong cua tom, dac bi¢t & mat do bo sung cao, qua dé cho théy vai tro cua hé
vi sinh dudng rudt nhu mdt ngudn vi khudn ban dia tiém ning.

Céac két qua nay cho thay Viét Nam da xay dung duoc nén tang tuong
ddi o vé ngué)n vi khuén ban dja c6 kha nang khang Vibrio, dac biét 1a cac
chung Bacillus phan 1ap tir bun, nudc ao va co thé tdom. Tuy nhién, khoang
trbng nghién ctru hién nay nam & viée thiéu cac cong trinh di sau vao tach chiét,
dinh danh va danh gié truc tiép cac hop chit sinh hoc cu thé nhu lipopeptide,
bacteriocin, amicoumacin, ... tir cdc chung ban dia. Do do, viéc chuyén hudng
tir tiép can “tuyén chon ching dbi khang” sang “khai thac va dic trung hoa cac
hoat chét sinh hoc tir vi khuan ban dia” dugc xem la huong nghién ctru co6 gia
tri khoa hoc va tng dung cao, gbp phan nang cao hiéu qua kiém soat bénh do

Vibrio trén tom thé chan tréng tai Viét Nam.
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CHUONG 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctru
2.1.1. Vit liéu
- Chung vi khuan kiém dinh V. parahaemolyticus NT09 gay bénh hoai ttr
gan tuy cap tinh (AHPND)
- Chc mau tom bénh phim, miu tém khoé, mau nudc va bun tai cic ao
nudi tém thé chan tring & Quang Ninh, Hai Phong, Thanh Hoa va Khanh
Hoa
2.1.2. Mdy méc va thiét bi chinh
Miéy moéc va thiét bi duoc st dung tai Phong Cong ngh¢ sinh hoc moi
truong, Vién Sinh hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.
2.1.3. Hod chit
Céac hoa chat sir dung dugc cung cip boi cac hing san xuit ¢ uy tin
trong nudc va trén thé gidi nhu: Biological, Sigma, Invitrogen, Bio-Rad,
Merck, Prolad, Quiagen...
2.1.4. Méi trwong nuéi cdy
- MBoi truong Hiéu khi tong s6 (g/1) dé phan lap, hoat hoa va nghién ctu,

phan loai cta cic ching vi khuan co6 kha ning khang V.

parahaemolyticus NT09
NH4NO; 2 Glucose 1
KH,PO4 1 Pepton
NaCl 5 Cao men 0,2
KCl 0,25 Cao thit 3
MgCl, 1,2 Agar 20

pH=7-7,2
- Moi truong Nutrient Agar (NA) (g/1) dé nuéi ciy V. parahaemolyticus

NT09 dung danh gia kha ning khang khuan cta ching vi khuan

Pepton 5 Cao nim 1.5
Mangan (II) clorua 1 Cao thit 1.5
NaCl 5 pH 7.2-7.4
Agar 20

2.2. Phuwong phap nghién ctru
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2.2.1. Phwong phdp ldy méu

Pé nghién ctru nhimg thay d6i 1y héa hoc cia chat lugng dat va nudc
trong qua trinh nudi va anh hudng cua chung dén sy ting trudéng cla tom, cac
mau dit va nude duge thu thap hai tudn mot 1an tr cac ao nuodi tdm theo cac
TCVN 4884-1:2015 (ISO 4833-1:2013) c6 cai tién va Mohankumar va cong su
(2024)

Cac mau s& duoc giit & 4 °C dé phuc vu cho cac budc thi nghiém tiép
theo
2.2.2. Phén Idp va sang loc vi khudn c6 khd ning sinh cdc chit khing V.
parhaemolyticus gdy bénh trén tém thé chén tring

e Phén lgp vi khudn

Mau nudc va bun duoc 1§y tr cac dam, ao nudi tdm thé chan tréng tai
bdn khu vuc trong diém gém: Quang Ninh, Hai Phong, Thanh Hoéa va Khanh
Hoa, bao quan ¢ 4°C, duoc phan tich trong 24 gid ké tir thoi diém 14y mau duoc
xtt 1y va phan tich nghiém ngit dua trén quy trinh do Luong Ptic Pham va cong
su (2004) [53].

Véi miu rudt tom: rudt tom dung trong 6ng nghiém duoc nghién nat
bang diia thuy tinh vo tring dé tao thanh dich huyén phu dong nhét, sau d6 dé
lang trong 5 phat [54]. Ly 1 mL dich trong & phia trén, sau d6 tron v6i moi
truong nudi cay HKTS dich c6 bo sung 1,5% NaCl va tién hanh phan lap theo
phuong phéap ctua Luong Ptirc Pham va cong su (2004) [53].

o Xdc dinh khd néing doi khdng véi chiing vi khudn V. parahaemolyticus
gdy bénh AHPND bang phwong phdp khuéch tin dia thach (Noordiana va
cong su, 2013).

- Hoat hoa chung

+ Chuing vi khuan kiém dinh: Hoat hoa ching Vibrio parahaemolyticus
NTO09 giy AHPND bang cach cdy vao moi trudng Nutrient broth. Nudi ciy ¢
diéu kién 28 °C, 180 vong/phut trong 24 gio.

+ Ching ddi khang: Hoat héa cac chung vi khuan dbi khang dugc nudi
ciy trong moi trudng HKTS ¢6 diéu chinh ndng do NaCl 1én muc 1,5%. Nudi
ciy ¢ 28 °C, 180 vong/phut trong 48 gid.

- Chudn bi dia thach thi nghiém
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+ Sau khi hoat héa chung Vibrio parahaemolyticus NT09 trén moi
truong NA, hat 100 pL dich vi khuan di hoat hoa va trai déu 1én bé mat dia
thach chira méi truong NA c¢6 bd sung 1,5% NaCl.

+ Dung dung cu duc giéng vo tring dé tao bon giéng trén mdi dia thach
- Chiét xudt chat doi khang tir vi khudn

+ Ly tdm dich nudi cay chung vi khuan & 10.000 vong/phut trong 20 phut
dé thu dich noi.

- B6 tri thi nghiém

+ Hat 50 pL dich ndi tir dich ly tdm cta timg chung vi khudn va nho vao
3 giéng trén mdi dia thach.

+ Giéng thtr tr dugce nhod 50 pL nude cat vo trung dé 1am dbi chimg

+ Khang sinh Doxycycline 30 pg/mL duogc st dung lam dbi chimg duong
va moi trudng nudi cdy 1a doi chimg am trong thi nghiém
- Uva doc két qua

+ U céc dia thach & 28 °C trong 24 gio.

+ Sau khi 4, do dudng kinh cta ving e ché (vong trong suét khong c6
vi khuin moc) xung quanh mdi giéng theo nhu nghién ctru ctia Ngd Thi Phuong
Dung va cong su [55]. Puong kinh viing trc ché dugc tinh theo cong thirc sau:

Puong kinh ving ¢ ché (mm) =D —d

Trong d6: D 1a duong kinh vong trc ché ngoai (mm)

d 12 duong kinh giéng chta dich ndi (mm)

+ Kha ning d6i khang V. parahaemolyticus NT09 dugc dinh luong dira
trén thong sd vong vo khuan quanh giéng thach. Su khac biét vé hiéu qua tc
ché giita cac chung va cac nghiém thtrc ndng d6 dich nuéi 1a tiéu chi cbt 161 dé
sang loc cac dong khudn c6 gia tri ing dung cao trong viéc ché tao cac ché
pham phong bénh cho tom thé chan tring.

Nghién ciru dic diém hinh thdi khudn lac, té bao va dic diém sinh Iy
sinh hoa [56]

- Quan sat hinh thai khuan lac cua vi khuan: Hinh thai khuan lac cta cac
chung vi khuén duoc theo ddi dua vao dic diém cua khuan lac trén moi truong
HKTS thach (mau sdc, hinh dang, kich thudc, bé mat, c)

Chung vi khuan nghién ctru dugce nudi cdy trén méi truong HKTS. Sau

24 gid, tién hanh nhuém Gram dé xac dinh vi khuan thudc nhém Gram (-) hay
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Gram (+).

- Hinh thai va kich thudc té bao cua cac ching vi khuan duoc quan sat
dudi kinh hién vi dién tir quét SEM & mirc d6 phong dai khac nhau.

- Pbi v&i nhém vi khuén lactic: Cac khuan lac duge chon s& duge kiém
tra cac dic diém sinh 1y (nhuom Gram, kha nang hinh thanh bao tir) va sinh hoa
(phan tmg oxidase va catalase) Nhitng khuén lac c6 két qua Gram duong, khong
hinh thanh bao tir, oxidase am tinh va catalase am tinh duoc xac dinh thudc
nhom vi khuan lactic (LAB).

2.2.3. Phwong phdp phdn loai vi khudn bing phén tich trinh tw 16S rRNA

- Tach chiét DNA tong sé: Theo hwdng dan ciia kit tach chiét DNA tong so ciia
Promega va theo mé ta chi tiét béi Cung Thi Ngoc Mai (2017) [57]

- Nhdn ban doan 16S rRNA bang ky thudt [58]

- Doc trinh trinh tir nucleotide: Thuc hién phan tng khuyéch dai mau dé doc
trinh ty v&i cac thanh phan: 12,5 pL Master Mix 2X, 1,0 uL moi xudi 27F (10
pmol/pL), 1,0 pL méi nguoc 1492R (10 pmol/uL), 1,0 uL DNA khuén, 9,5 puL
nudc khir ion vO trung (nuclease-free water). Primer’ st dung: (5'-
AGAGTTTGATCCTGGCTCAG-3") va 1492R (5'-
GGTTACCTTGTTACGACTT-3"). (cip mdi dung dé nhan ban 16S rRNA
bang k¥ thuat PCR), 780F (5’-GAATTGATACCCTGGTAG - 3°, 350R (5° —
CTGCTGCCTCCCGTAG - 3’) va 1100F (5> - GCAACGAGCGCAACCC -
3”). Chu trinh nhiét: (1) 96 °C — 1 phtt, (2) 96 °C — 10 giay, (3) 50 °C — 5 giay,
(4) 60 °C — 4 phut. Budc (2) dén budc 4 dugc lap lai 25 1an. San pham sau phan
tmg khuyéch dai dugc tinh sach theo cic budc sau: Chuyén miu sang ong
eppendorf thé tich 1,5 ml. B6 sung 5 ul EDTA 1,25mM va 60 pl ethanol 100%,
tron nhe nhang. U & nhiét d6 phong trong 5 phut, ly tam 15.000 vong/phut trong
10 phat, thu can. Lam kho san pham bang may cd quay chan khong trong 3
phut. Hoa tan cin trong 10 pl hidi-formanide. Bién tinh & 95 °C trong 3 phiit.
San phém sau tinh sach dugc xac dinh trinh tu trén may doc trinh tu tu dong
ABI 3100 Avant.

- So sanh trinh tir trén GenBank: St dung giao dién tim kiém BLAST ctia NCBI
dé so sanh trinh tu nucleotide ching nghién ctru véi cac trinh tu c6 sin trén
GenBank. Cac két qua so sanh c6 do twong dong cao nhit va trén 96% duogc sir

dung lam két qua tham chiéu. Két hop vdi cac dac diém hinh thai, sinh 1y, sinh
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hoa dé x4c dinh tén chung dén chi/loai.
- Xdy dung cdy phat sinh ching logi: Str dung phdm mém Clustal IX dé so sanh
va xtr Iy cc dit liéu nhan dugc. Dung cay phat sinh chung loai bang phan mém
Mega XI.
2.2.4. Danh gia kha nang sinh enzyme ngoai bao va tao mang sinh hoc cua cdc
chung lwa chon

Phuong phap nghién ciru kha ning sinh mot s enzyme ngoai bao dugc
thie hién dua trén nguyén tic ciia Williams [59]. Kha ning sinh enzyme ngoai
bao clia cac ching vi khuan dugc danh gia theo phuong phap khuéch tan trén
dia thach c6 bd sung co chat dic hiéu. Phuong phap nay nham xac dinh dinh
tinh kha nang tiét enzyme ctia vi khuan thong qua sy hinh thanh vong phan giai
co chat xung quanh giéng thach. Cac chung vi khuan dugc nudi lic trong moi
truong HKTS long & 30°C, téc d6 180 vong/phut trong 24 gid. Dich nudi cay
duoc ly tim ¢ 6.000 vong/phut trong 15 phut dé thu dich ndi. Sau do, 100 pL
dich ndi dugc bd sung vao cic giéng thach chira méi truong cé co chat tuong
ung va u ¢ 30°C trong 24 gio.

e Danh gia kha ning sinh amylase: st dung moi truong chtra 1% tinh bt
hoa tan va 2% agar. Sau thoi gian 4, dia thach dugc nhudém béng dung dich
Lugol. Su xuat hién vong sang xung quanh giéng thach trén nén mau xanh tim
cua tinh bot dugc ghi nhan la dAu hiéu c6 hoat tinh amylase.

e Dianh gid kha ning sinh cellulase: st dung moéi truong chira 1%
carboxymethyl cellulose (CMC) va 2% agar. Sau khi 1, dia thach dugc nhudém
bang dung dich Lugol. Vung sang xut hién quanh giéng thach thé hién sy phan
giai cellulose va duoc ghi nhan 1a du hiéu c6 hoat tinh cellulase.

e Danh gid kha nang sinh protease: sit dung moi truong chira 1% casein va
2% agar. Sau thoi gian U, su xuat hién vong phan giai trong sudt xung quanh
giéng thach dugc ghi nhan Ia d4u hiéu c6 hoat tinh protease, khong can nhudém
bang Lugol.

e Danh gia kha nang sinh lipase: st dung moi truong chtra 1% Tween 80
va 2% agar. Sau khi @, sy xudt hién vong két tua hoic vong duc xung quanh
giéng thach duoSau thoi gian 1, dia thach dugc xir 1y bang dung dich Lugol (I
0,33% va K1 0,67%) d6i v6i méi truong chira tinh bot hodc CMC dé quan sat

vung phan giai co chat. Sy xuat hién vong phan gidi hoac vong sang quanh
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giéng thach dugc ghi nhan la dau hiéu chung vi khuén c6 kha nang sinh enzyme
tuong ung.

Dung dich Lugol duoc st dung trong nghién ctru gdbm 0,33% (w/v) L va
0,67% (w/v) KI hoa tan trong nudc cit vo trung.

Két qua dugc ghi nhan theo sy ¢6 mat (+) hoac khong c6 mat (-) cua
vung phan giai co chit, phan anh kha ning sinh enzyme ngoai bao twong tng
clia cac chung vi khuan khao sat.

Ddnh gid khd nang tao mang: Ching vi khuan dugc danh gia kha ning tao
mang sinh hoc theo phuong phap mo ta bodi theo O'toole va cong su, (2000)
[60].

2.2.5. Tdch chiét cdc hoat chit sinh hoc tir vi khudn cé khd nang irc ché V.
parhaemolyticus

- Tdch chiét cac hoat chat sinh hoc tir vi khudn cé kha nang uc ché V.
parhaemolyticus theo Tan va cOng su, (2021) [61].

+ Téch chiét enzyme ngoai bao tho

Céac ching vi khuan lwa chon duoc nudi cdy trong 100 mL méi truong
HKTS dich, str dung binh tam giac dung tich 500 mL, & diéu kién: 28+2 °C va
tdc do lac 150 vong/phut trong 1618 gid.

Két thac qué trinh nudi céy, dich nuéi duoc ly tdm ¢ tbc d6 10.000
vong/phut trong 20 phut nham tach hoan toan sinh khéi khoi dich nuéi. Phan
dich ndi sau d6 duoc loc qua mang loc kich thuéc 0,2 um dé loai bo triét dé té
bao va cac manh vun con sot lai. Dich loc thu duoc la nguén chira cc hoat chat
sinh hoc thé do vi khuan sinh tong hop.

+ Téch chiét cac hoat chat do vi khun sinh tong hop bang dung moi

Dich nuéi cdy vi khuan sau khi ly tim dé loai bo sinh khéi dugc bd sung
cac dung moi hitu co nhu: n-hexane, ethyl acetate, chloroform theo ty 1€ 1:1
(v/v). Hon hop duoc khudy déu trong 2 gid ¢ nhiét do phong dé cac hop chit
khang khuan chuyén tir pha nuéc (CFS) sang pha dung méi hitu co. Sau qua
trinh phan tach pha, pha dung méi hitu co va pha nuéc duge tach riéng. Mau
sau d6 duoc co dic miu bang may ly tdm lanh, sau d6 cd quay chan khong
(rotary evaporator) & nhiét 4o thap (<40°C) dé loai bé dung méi, thu duoc dich
chiét tho dang ran hodc sét chira cac hoat chét sinh hoc tir vi khun khang V.

parhaemolyticus.
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Phan dich chiét thu dugc tir pha dung méi hitu co duoc hoa tan lai trong
cac dung méi twong tmg, con chit rin thu duge tir pha nudc duge hoa tan lai
trong nudc cat da khir trung. Cac dung dich nay tiép tuc duoc loc qua mang
polyethersulfone 0,22 pm nham loai bo hoan toan céc tap chat ran con sot lai,
thu duoc dich chiét tho chira cac hoat chat sinh hoc phuc vu cho céc thi nghiém
tiép theo.

2.2.6. Phan tich thanh phin héa hoc ciia dich chiét

Dich chiét c6 hoat tinh khang V. parahaemolyticus NT09 t6t nhat da
duoc phan tich cac thanh phan hoa hoc theo cac phuong phép sic ky 1ong hiéu
nang cao (HPLC), phan tich pho hong ngoai (FTIR), phan tich nhiéu xa tia X
(XRD) va sic ky 1ong khéi pho (LC-MS). Céc két qua nay duogc thuc hién tai
Vién Cong nghé tién tién, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

Phan tich HPLC

Qua trinh phan tich dich chiét dugc thyuc hién trén hé théng sic ky long
hi¢u nang cao (HPLC) ctua hang Hewlett-Packard (Bad Homburg, Puc). Céc
thanh phan duogc tach chiét thong qua cot LiChroCart 125-4 RP-18 loai end-
capped vdi kich thudce hat 5-um (Merck, Darmstadt, Buc) va dugc thyc hién
nhu mo ta bo1 Cung Thi Ngoc Mai (2017) [57].

Phan tich FTIR

Pho FTIR duoc thu nhdn trén hé théng Bruker Alpha II tich hop dau do
ECO-ATR va xtr Iy thong qua phan mém OPUS (Phién ban 7.5.18), d¢ do FTIR
dich chiét thu dugc. Hé thdng bao gdm ngudn hong ngoai lam mat bang khong
khi dién ap thép, giao thoa ké duoc cin chinh vinh vién, bd tich chum va cua
s6 ZnSe, bo do, cing module do ECO-ATR c¢6 thé thay thé. Cac phd duoc ghi
nhan trong khoang 4000—-600 cm™, véi trung binh 16 1an quét, do phan giai 4
cm™' va thoi gian do vugt qué 20 gidy. Phuong phép thuc hién dugec mo ta boi
Kumar va cOng su (2026) [62]

Phan tich cdu triic vt liu bang ky thudt nhiéu xa tia X (XRD - X-ray
Diffraction)

CAu trac tinh thé cia miu duoc phan tich trén hé théng nhiu xa tia X
(XRD) model D8 Advance thudc hang Bruker (CHLB Pic); pho nhidu xa duoc
xtr 1y bang phan mém Diffrac.eva (Bruker) dé suy luan ciu trac vat liéu [63].

Phan tich LC-MS
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Nham dinh danh cac hop chit héa hoc trong dich chiét, hé théng sdc ky
1ong ghép nbi khdi phd hai 1an Waters XEVO TQ-XS di duge van hanh. Quy
trinh thuc nghiém va cac diéu kién van hanh LC-MS duoc ké thira va diéu chinh
dua trén mo ta cua Alanazi (2025) [64].

2.2.6. Pdnh gid hoat tinh khédng V. parahaemolyticus ciia dich chiét chira
hoat chit sinh hoc tiv vi khudn bang ky thudt khuéch tin trén dia thach (theo
Oonmetta-Aree va cong su, 2006) [65]

Chung vi khuan kiém dinh V. parahaemolyticus NT09 dugc hoat hoa va
diéu chinh mat do thich hop, sau do trai déu 1én bé mit dia thach NA vo trung
dé tao 16p vi khuan dong nhat. Cac dia gidy vo tring duong kinh 6 mm duoc
tam 10 puL cao chiét (tir pha hiru co hoic pha nudc) va dé kho tuy nhién trong
diéu kién vo tring.

Céc dia gidy d3 tim miu duoc dit nhe nhang 1én bé mit thach di cay vi
khuan, dam bao khoang cach phu hop giita cac dia dé tranh chong lan ving
khuéch tan. Qua trinh nuoi céy duoc thyc hién trong tu am duy tri ¢ nhiét do
37 °C véi thoi gian luu giit 1a 24 gio. Dé cing ¢b gia tri khoa hoc cua dit liéu,
cac mau d6i ching am (dung moi) va d6i chimg duong da duoc thiét 1ap song
song, dam bao tinh khach quan cho cac két qua ghi nhan.

Sau thoi gian 0, hoat tinh khang khuan duoc danh gia thong qua viéc do
duong kinh ving e ché (mm) xung quanh dia gidy, bao gém ca duong kinh
dia gidy, theo phuong phap ctia Ngd Thi Phuong Dung va cong su (2011) [55].
Gia tri hiéu luc khang khuan duoc xac dinh theo cong thuc:

Nong d6 tc ché (mm)=D —d
Trong d6: D 13 duong kinh toan bd vong tic ché va d 13 dudng kinh dia gidy (6
mm).
2.2.7. Xdc dinh néng dp irc ché téi thiéu (MIC) ciia cdc hop chit sinh hoc cé
nguon géc tiv vi khudn khang V. parhaemolyticus

Thir nghiém MIC duoc thuc hién bang cach ap dung quy trinh vi pha
lodng trén dia 96 giéng. Dich chiét tho sau khi dugc dong hoa trong dung méi
pht hop s& trai qua cac budc pha lodng ndi tiép trong méi truong dinh dudng
NA, tao ra cac dai ndng do khac biét nham danh gia hoat tinh khang khuan mot

cach chinh xac.
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Chung vi khuan kiém dinh V. parahaemolyticus NT09 dugc hoat hoa
trong méi trudng Nutrient broth & 28-30 °C trong 16—18 gio. Mat d6 vi khuan
sau hoat hoa duoc diéu chinh dat khoang 10° CFU/mL. Trong mdi giéng cta
dia 96 giéng, bo sung 1an lugt moi trudng NA, dung dich dich chiét & cac nong
d6 khac nhau va huyén phu vi khuan kiém dinh sao cho thé tich cudi cling trong
mdi giéng 1a nhu nhau.

Thi nghiém duogc b tri gdm ddi chimg am 13 giéng chi chira moi truong
NA va vi khuan (nham kiém tra kha ning sinh trudng binh thudng cta Vibrio),
dbi chung trang 1a giéng chi chira méi trudng NA, va ddi ching dung moéi 13
giéng chtra moi truong NA, vi khuan va luong dung méi tuong duong vi mau
thir. Sau khi bd tri ddy du, dia duoc 0 & 28-30 °C trong 18-24 gio.

Sau thoi gian U, sy sinh trudng cta vi khuan dugc danh gid bang quan
sat d0 duc ctia méi trudng nudi cay hoic do mat dé quang & budc song thich
hop. Ngudng MIC duoc thiét 1ap tai néng do thép nhét cua dich chiét ma tai d6
khong quan sat thay su phat trién ciia vi khuan so v6i doi ching am. Nham dam
bao tinh chinh x4c va kha nang tai 1ap, moi thuc nghiém déu dugc 1ap lai ba lan
doc 1ap. Két qua MIC duogc biéu thi bang don vi mg/mL hodc pg/mL tiy theo
ndéng d6 st dung cua cao chiét.

2.2.8. Pdnh gid dp bén va tinh chit sinh hoc ciia cdc hoat chit khéing V.
parhaemolyticus
* Anh hwéng ciia nhiét dj

Dich chiét chira hoat chét sinh hoc duoc chia thanh cac phﬁn bﬁng nhau
va xu ly & cac muc nhiét do khac nhau gém 40, 60, 80, va 100°C trong 30 phut
va 121°C trong 15 phut (hap tiét trung). Sau xur 1y, cac mau duoc 1am ngudi vé
nhiét d§ phong.

Hoat tinh khang V. parahaemolyticus ctia cac mau sau xur Iy nhiét duoc
xac dinh bang phuong phap khuéch tan trén thach thong qua do dudng kinh
vong vo khuan (mm). Mau khong xir 1y nhiét dugc str dung lam dbi chung. Két
qua dugc biéu thi dudi dang phan tram hoat tinh con lai so voi ddi chimg.

* Anh hwéng ciia pH

Dich chiét chira hoat chat sinh hoc dugc diéu chinh vé cac gia tri pH khac
nhau (pH 3, 5, 7, 9 va 11) bang dung dich HCI 1 N hodc NaOH 1 N. Cac mau
duoc Ut ¢ nhiét 46 phong trong 1-2 gidr dé dam bao sy 6n dinh cua hé.
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Sau xtr 1y, pH ctia cac mau dugc diéu chinh trd lai gi tri trung tinh (pH
~ 7,0) nham loai trir anh huong tryc tiép cua pH 1én vi khuan chi thi. Hoat tinh
khang Vibrio parahaemolyticus sau xtr Iy duoc xac dinh twong ty nhu trén. Mau
khong diéu chinh pH dugc st dung lam dbi ching.

* Anh hwong ciia enzyme

Dich chiét chira hoat chét sinh hoc duoc xir 1y riéng r& v6i cac enzyme
bao gdm proteinase K, trypsin, pepsin, amylase va lipase nham danh gia so bo
ban chit cta hoat chat. Mdi enzyme dugc bd sung vao miu voi nong do 1,0
mg/mL, sau d6 u & 37°C trong 1-2 gio.

Sau thoi gian xir 1y, enzyme duoc bat hoat bang gia nhiét & 80°C trong
10—15 phut hoic theo diéu kién thich hop. Hoat tinh khang V. parahaemolyticus
clia cac mau sau xir Iy duoc xac dinh bang phuong phap khuéch tan trén thach.
Mau khong xtr Iy enzyme dugc str dung 1am déi ching.

2.2.9. Phwong phdp xiv Iy 56 lidu

Céc thi nghiém dugc tién hanh l3p lai 3 1an va xir 1y thong ké bang phan

mém Excel. Tir d6, xac dinh gia tri trung binh, do 1€ch chuan va biéu dién két

qua bang d6 thi trén phan mém nay.
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Chuwong 3. KET QUA VA THAO LUAN

3.1. Phén lap, sang loc va dinh danh céc chiing vi khuin ¢6 kha niing khing
V. parhaemolyticus giy bénh hoai tir gan tuy cAp trén tdm thé chin tring

Dé phat trién cac ché pham sinh hoc hiéu qua trong viéc kiém soat hoi
chtng hoai tir gan tuy cép tinh (AHPND), viéc tim kiém va sang loc cac dong
vi khuan c6 kha ning d6i khang voi Vibrio parahaemolyticus 1a mot bude di
mang tinh chién lugc. Nghién ctru nay tap trung khai thac ngudn vi sinh vét ban
dia tir cdc mau nudc, bun day ao va ca trén doi tuong tdm (khée manh 1an nhiém
bénh). Hudng tiép can ndy nham tan dung t6i da nhitng chung vi khuan di thich
nghi hoan toan véi hé sinh thai thity san dia phuong, tir 46 tuyén chon ra nhiing
mg vién tiém ning nhat c6 ning luc tong hop cic hoat chat khang khuan tir
nhién.

Cac chung vi khuan sau khi dugc tuyén chon tiép tuc duoc khao sat dac
diém hinh thai, dic diém sinh hoc, kha nang sinh enzyme ngoai bao va hinh
thanh mang sinh hoc, nham danh gia toan dién cac dac tinh lién quan dén kha
nang canh tranh va trc ché vi khuan gy bénh trong moi truong nudi. Pong thoi,
viéc dinh danh va phéan loai cac chung vi khun tiém nang duogc thyc hién dua
trén dic diém hinh thai két hop vé6i phan tich trinh tu gen 16S rRNA, qua d6
xéac dinh chinh x4c vi tri phan loai va tiém ning Gmg dung cua cic ching dugc
lua chon.

Két qua cua cac budc nghién ciru ndy 13 co s& quan trong dé lwa chon
cac ching vi khuan tiém ning phuc vu cho cac nghién ctru tiép theo vé tach
chiét va danh gia hoat tinh cta cic hop chat sinh hoc khing V.
parahaemolyticus. Cac ndi dung chi tiét duge trinh bay trong cac muc sau.
3.1.1. Két qua phén ldp va sang lpc cdc ching vi khudn khdng V.
parhaemolyticus

Tir cac mau thu thap di phan 1ap duoc 28 chung vi khuan c6 dic diém
hinh thai khac nhau. Két qua nay cho thay ao nuéi tom 1a ngudn chira nhiéu vi
khuan ban dia c6 tiém ning d6i khang voi Vibrio parahaemolyticus. Tuy nhién,
s6 luong ching phan 1ap duoc chi phan anh két qua thu nhan trong diéu kién
nudi cdy va pham vi ldy mau ctia nghién ctru, chua du co so dé danh gia mirc

do da dang cua toan b quan xa vi sinh vat trong ao nudi.
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Duya trén dudng kinh vong v khuén, hoat tinh khang khuan cua cac
chung dugc phan thanh ba mtrc: Nhém hoat tinh manh (> 20 mm); Hoat tinh
trung binh: tir 10 mm dén dudi 20 mm va Hoat tinh yéu: < 10 mm. Két qua
cho thay hai ching BL va B2 c¢6 dudng kinh vong vo khuan lan luot 1a 30 +
0,16 mm va 24 + 0,21 mm nén duoc Xép vao nhom c6 hoat tinh khang khuan
manh d6i véi Vibrio parahaemolyticus (Bang 3.1 va Hinh 3.1). Dong thoi, cac
gia tri ndy cling ndm & ngudng cao khi so sanh véi cac nghién ctru quéc té,
trong d6 phan 16n cac ching Bacillus spp. chi dat 1225 mm [66, 67]

Bang 3.1. Kha ning khang V. parahaemolyticus ctia 02 ching vi khuan phan

13p tor mau nudc, bun ao, tdm khoé va tom bénh tai ao nuoi tom thé chan trang

STT  Ki hi¢u ching Nguén phan lap Dwong kinh vong khang
khuan véi chiing chi thi
(mm)
1 BL Cam Ranh, Khanh Hoa 30+0,16
2 B2 Ha Long, Quang Ninh 24 + 0,21
3 Déi chimg ,
Doxycycline 30 pg/mL 24+ 0,22
duong
4 Pbi chung am  Nudc mudi sinh 1y 0,9% 0+£0,19

Dic biét, hai chung BL va B2 tao vong khang khuan trong khoang 24-30 mm,
cho thiy kha ning d6i khang manh vuot troi. So véi cac cong bd trude day, mirc hoat
tinh nay cao hon dang ké so voi cac chiing probiotic thuong duogc sir dung trong nudi
t6m. Cu thé, Mahdhi va cong su (2010) ghi nhin cac chung Bacillus subtilis va B.

coagulans chi dat ving tc ché 12-20 mm d6i v6i V. parahaemolyticus [68].
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Chung B2 Chung BL

Pbi ching duong Pbi ching 4m

Hinh 3.1. Kha nang khang V. parahaemolyticus chung B2 va BL

So sanh v&i cac nghién ciru qubc té gan day, két qua thu duogc cling thé hién
vu thé 13 rét. Ran va cong sy (2023) phan lap ching Bacillus sp. JKO8 tir ao nudi
t6m tai Trung Qudc, ghi nhan vong vo khuan chi khoang 18 mm [69]. Nghién ctru
ctia Bentzon-Tilia va cong sy (2016) trén vi khuan bién tai Dan Mach cho thdy vong
v6 khuan pho bién chi dao dong trong khoang 15-22 mm ddi véi Vibrio spp [70].
Nhu vay, xét trén pham vi téng thé, hoat tinh cuia cac ching BL va B2 cao hon dang
ké so v6i phan 16n cac cong bd trong va ngoai nudc, cho thiy tiém ning sinh hoc ndi
bét cua cac ching vi khuan ban dia trong nghién ctru nay.

Hoat tinh khang cao cua cac chung nay cho thiy trién vong 16n trong viéc tong
hop cac hop chat khang khuan nhu lipopeptide (surfactin, iturin, fengycin),
bacteriocin hodc cac peptide khang khuan khac, c¢6 thé tac dong 1én Vibrio thong qua
nhiéu co ché nhu pha v& mang té bao, rc ché quorum sensing va can tro hinh thanh
biofilm [71, 72].

3.1.2. Pic diém hinh thdi va sinh hoc cia cdc chiing vi khudin khéng V.
parhaemolyticus

Cac ching vi khuan thé hién kha ning dbi khang véi Vibrio
parahaemolyticus sau qua trinh sang loc dugc tiép tuc nghién ctru vé dic diém
hinh thai va sinh hoc nhim phuc vu cho viéc dinh danh va danh gia tiém nang

tmg dung. Viéc khao sat cac dic diém nay khong chi giup phan biét va phan
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loai so b cac chung vi khuan ma con dua ra nhimg bang chimg khoa hoc thuc
tién, lam sang t6 ning luc sinh truong, thich nghi va co ché sinh tong hop cac
hop chét khang khuan cta chung.
* Dic diém hinh thdi khuén lac va té bao

Dua trén cac ghi nhan v& hinh thai khuan lac cling nhu dic diém ciu trac
té bao cua hai dong khuan BL va B2, c¢6 thé nhén thay rang, chung déu mang
dic diém dién hinh cta chi Bacillus (té bao hinh que, Gram duong, sinh bao
tir), pht hop voi nhiéu tai liéu khoa hoc d3 1am sang to vai tro kép cta cac dong
Bacillus spp., khong chi trong viéc tong hop cac phan tir d6i khang ma con ¢
kha nang cai thi¢n strc khoe vat nudi khi dugc van dung nhu mot loai probiotic
chuyén dung (Bang 3.2). Piéu nay ciing goi y méi lién hé giira ddc diém hinh
thai — sinh hoc va kha ning sinh hoat chat khang khuan manh cia cac ching
nay.

Bang 3.2. Hinh thai khuan lac va té bao cac chung vi khuan khang V.

Hinh thai té bao Hinh anh khuan lac

parhaemolyticus

ST | KH | Hinh thai khuin
T | chung lac

Tréng duc, tron, bé | Té bao hinh que,
1 BL | mit nhan, kh6, mép | Gram (+), tao bao

gon, d=3mm tr

Tréng duc, tron, hoi | Té bao hinh que,
2 B2 [16i, mép  gon, | Gram (+), tao bao

d=3mm t

Duya trén hoat tinh ddi khang vuot troi va dic diém hinh thai dién hinh,
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hai ching BL va B2 duoc lya chon dé quan sat bang kinh hién vi dién tir quét
(SEM) nham lam 13 cdu trac bé mat té bao. Pic diém nay c6 lién quan chit ché
dén kha ning bam dinh, hinh thanh biofilm va co ché tiét cac hop chat khang
khuan ra moéi truong, tr d6 gbp phan vao hiéu qua @c ché Vibrio

parahaemolyticus. Két qua dugc thé hién & Hinh 3.2.

Chuing BL (d6 phong dai 30.000 1an)  Chung B2 (d6 phong dai 25.000 1an)

Hinh 3.2. Hinh thai té bao chung vi khuan BL va B2 dui kinh hién vi
dién tir quét

Quan sat dudi kinh hién vi dién tir quét (SEM) cho thiy hai chiing BL va
B2 déu co dang té bao hinh que, bé mit tuong ddi nhin va ciu tric 6n dinh,
pht hop véi dic diém cia vi khuan thudc chi Bacillus. Céc té bao phan b rdi
rac hodc két tu nhe, khong ghi nhan bién dang bat thuong. Pac diém hinh thai
nay goi ¥ kha nang duy tri cAu tric mang té bao t6t, dong thoi lién quan dén
kha nang bam dinh va hinh thanh biofilm, gop phan vao hiéu qua d6i khang cao
d6i voi V. parahaemolyticus.

Duya trén hoat tinh ddi khang vuot troi va ddc diém hinh thai dién hinh,
hai chung BL va B2 duoc lya chon dé tiép tuc nghién ctu dac diém sinh hoc,
bao gdm hoat tinh sinh tong hop enzyme ngoai bao va kha ning hinh thanh
biofilm, nham 1am sang t6 co ché d6i khang véi V. parahaemolyticus.

* Piic diém tinh sinh enzyme ngoai bao

Hoat tinh sinh enzyme ngoai bao cta hai chung vi khuan BL va B2 dugc
dugc kiém tra thong qua k¥ thuat khuéch tan trén giéng thach trén cac moi
truong dic hiéu co bod sung co chit trong ung. Kha ning sinh enzyme dugc

danh gia dua trén kich thudc quang phan giai bao quanh vi tri giéng (Hinh 3.3).
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Két qua cho thdy ca hai chiing déu c¢6 kha nang sinh tong hop nhiéu loai
enzyme ngoai bao quan trong, bao gdm amylase, protease, cellulase va lipase.
Trong d6, hoat tinh enzyme dugc thé hién qua duong kinh vong phén giai dao
dong tir 3 dén 23 mm, tiy theo loai enzyme va chung vi khuan (Bang 3.3). Cu
thé, ching BL thé hién hoat tinh manh d6i v6i protease (23 + 0,15 mm),
cellulase (22 £ 0,16 mm) va lipase (22 + 0,02 mm), trong khi chung B2 c6 hoat
tinh cellulase cao nhét (23 + 0,13 mm), cing v&i hoat tinh lipase (20 + 0,02
mm) va protease (14 £ 0,06 mm). Hoat tinh amylase ctia cd hai ching ¢ muc

thap hon (=3 mm), cho thiy sy khac biét vé kha nang phan giai cac loai co chat.

Hinh 3.3. Két qua danh gia dinh tinh kha nang sinh enzyme ngoai bao
ctia 2 chung vi khuan B2 va BL (A: Kha ning sinh protease; B: Kha ning sinh
cellulase; C: Kha nang sinh lipase)
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Bang 3.3. Khé nang sinh cac enzyme ngoai bao (cellulase, protease, amylase

va lipase) cua cac 2 chung vi khuan

Puong kinh hoat tinh sinh enzyme (mm)

KH chung
Protease Cellulose Lipase amylase
BL 23+0,15 22 +0,16 22 40,02 340,13
B2 14 + 0,06 23 +0,13 20+ 0,02 340,17

Nhiing ghi nhan nay tuong dong véi cac cong bd khoa hoc trude do vé
vai tro ctia cac chiing Bacillus trong sinh tong hop enzyme ngoai bao. Alagarasu
va cong su (2021) minh ching réng su hién dién cua B. subtilis trong khau phén
an da thuc day dang ké hoat tinh protease, lipase va amylase ¢ tom thé chan
trang (Litopenaeus vannamei), ddng thoi nang cao kha nang khang lai Vibrio
alginolyticus [73]. Tuong tw, Monier va cong su (2023) ghi nhan céc ché pham
probiotic chwta B. subtilis va B. licheniformis vira nang cao céac chi ti€u méi
truong nude, gia ting hoat Iyc cua hé enzyme thuy phan, qua d6 gép phan cai
thién ting trudng va giam nguy co nhiém bénh & tom [74]. Gan day, Monzon-
Atienza va cong su (2024) cling bao cdo cac chung B. subtilis ¢6 kha ning tiét
ddng thoi protease, amylase va lipase v6i chi s6 vong thily phan cao, minh
chtg cho gié tri then chét cta cac nhém vi khuan nay trong viée xtr Iy mun ba
hitu co va nang cao dé khang ctia d6i tuong nuoi thity san [75].

Nhu vay, hai ching vi khuan BL va B2 khong chi thé hién kha nang d6i
khang manh dbi voi Vibrio parahaemolyticus ma con c6 hoat tinh enzyme
ngoai bao da dang, dic biét 13 protease va lipase. Két qua nay minh ching cho
tiém niang tng dung thuc té cua nhitng ching vi khuin da chon trong viéc
chuyén hoa cac phé pham hiru co tich tu, t6i uu héa hé sinh thai ao nudi va hd
tro surc khoe tom nuoi.

* Khd nang tgo mang sinh hoc

Kha ning hinh thanh mang sinh hoc ctia hai chung vi khuan BL va B2
dugc danh gia bang phuong phap nhudém tim tinh thé va xac dinh gia tri OD ¢
budc song 570 nm. Dir liéu thu dugc cho thiy ca hai ching déu c6 kha ning
tao mang sinh hoc tét, trong ing voi cac chi sé mat dd quang ODs7o 14 1,252 +
0,15 dbi voi chung BL va 1,101 + 0,13 ddi véi ching B2.
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So sanh gitra hai chung cho thdy BL c6 kha niang hinh thanh biofilm
manh hon so véi B2, tuy nhién ca hai déu thudc nhém c6 kha ning tao mang
sinh hoc cao. Ddi chiéu véi nhitng cong trinh khoa hoc trudc day, gia tri OD
tao mang ctia hai ching ndy cao hon so v&i mirc phd bién (0,6-0,9) thudng thay
& cac dong Bacillus phan lap tir ao nudi tdom (Ran va cong sy, 2023), khang
dinh uu thé dang ké cta cac nhom vi sinh vat noi tai trong viéc thich nghi va
thiét 1ap quan thé trong mdi trudng nudi.

Kha ndng hinh thanh biofilm manh cta hai chung BL va B2 c6 y nghia
sinh hoc quan trong, dac biét trong viéc canh tranh khong gian séng va tc ché
su xAm nhiém tir cac vi sinh vat gdy hai. Lép mang sinh hoc do cac ching nay
tao thanh co thé van hanh nhu mét mang chin sinh hoc, thuc déy hiéu suat bam
dinh 1én bé mit niém mac va gia thé, dong thoi can trd sy bam dinh va phat
trién ctia V. parahaemolyticus.

Ttr cac nhitng dir liéu phan tich vé tinh chat sinh hoa va hinh thai, hai
chung BL va B2 tiép tuc dugc lua chon dé tién hanh dinh danh va phan 1ap dé
dinh vi phan loai hoc cu thé, tao tién dé cho nhiing khao sat chi tiét sau nay.
3.1.3. Dinh danh va phdn loai cdc chiing vi khudn lwa chon

Nham 1am ré quan hé phén loai cta cac ching dich, trinh ty ving gen
16S rRNA ctia hai ching BL va B2 duoc tién hanh d6i soat voi hé théng luu
trit GenBank bang thuat toan BLAST tir NCBI. Dit liéu d6i soat minh chung
rang ca hai dong khuan sé hiru d6 dong nhat trinh ty rat cao véi cac loai thudc
chi Bacillus. Cay phat sinh ching loai (Hinh 3.5) cho thay ching BL nam trong
cung nhanh vo1 B. licheniformis, trong khi chung B2 thudc cung nhém phat
sinh loai v6i B. subtilis voi chi sd bootstrap dang tin cy, khang dinh db tin cay
ctia két qua phan loai.

Két hop giita két qua phan tich trinh ty 16S rRNA, muc d6 tuong dong
va ddc diém hinh thai — sinh hoc da khao sat, hai ching vi khuan dugc dinh
danh 1an luot 14 B. licheniformis (BL) va B. subtilis (B2), véi ty 1& trung khop
trinh ty tuyét ddi (100%) khi ddi chiéu voi mau B. licheniformis ZBG40 va B.
subtilis DSM10 (Hinh 3.5). Két qua nay hoan toan phu hop véi cac dic diém
hinh thai quan sat duoc trudc d6, bao gdm té bao hinh que, Gram duong va kha

ning sinh bao tir — nhimg dic trung dién hinh cta chi Bacillus.
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So sanh v&i cac nghién ciru trong nudce, phat hién nay cé su nhat quan
v6i hang loat béo cdo lién quan dén phan lap vi khuan c6 kha nang khang Vibrio
tr ao nudi tom, trong do cac chung thudc chi Bacillus, dac biét 1a B. subtilis va
B. licheniformis, thuong chiém uu thé va thé hién hoat tinh sinh hoc ndi bat.
Nguyén Thi Thu Hing va cong sy (2025) dd thu nhan cac dong thudc chi
Bacillus sp. tir hé sinh thai nu6i tom noi dia véi kha nang khang Vibrio va sinh
enzyme ngoai bao hi€u qua [76].

O quy mé qudc té, cac nghién ciru gan ddy ciing ghi nhan vai trd quan
trong cta Bacillus spp. trong kiém soat vi khuan giy bénh thily san. Trong
nghién ctru ciia Ran va cong sy (2023), cac chung Bacillus sp. dugc phan 1ap
tryc tiép tir hé thong nudi tai Trung Qudc vai kha ning (e ché Vibrio, trong
khi Monzon-Atienza va cdng su (2024) bao cdo cac chung B. subtilis c6 kha
nang sinh dong thoi nhiéu enzyme ngoai bao va hd trg cai thién méi truong
nudi [69, 75]. Piéu nay minh chtng cho su tring khdp vé dinh hudng tuyén
chon cac dong Bacillus mang gia tri stt dung 16n dbi v6i nganh thuy san & quy
mo quéc té.

bang cht v, ca hai loai B. subtilis va B. licheniformis dugc khao sat va
trién khai phd bién trong vai trd cac tac nhan probiotic trong nudi tdom nhd kha
nang sinh bao tir bén vimng, chiu dugc diéu kién moi truong khic nghiét (cac
yéu t6 nhiét hay ndong d6 mudi), ciing nhu kha ning sinh enzyme ngoai bao
manh va san xuat cac hop chat khang khuan. Cac dic diém nay gitp nang cao
chi s6 méi trudng, chuyén hda mun ba hiru co lang dong dong thoi ting cudng
strc dé khang cho vat nuéi.

Nhu vay, két qua dinh danh khong chi xac dinh rd vi tri phan loai cua hai
chung BL va B2 ma con ching minh gia tri trién khai thuc tién trong viéc san
xudt cac dong san pham probiotic hd trg khong ché sy bung phat cua vi khuan

V. parahaemolyticus.
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100 Bacillus flexus (AB021185)

88

Bacillus megaterium IAM (KJ569088)
Bacillus asahii (AB109209)

83

|—Bacillus cereus ATCC 14579

100

100 L Bacillus thuringiensis IAM 12077 (D16281)

——Bacillus subtilis (AB042061)

Bacillus paralicheniformis KJ-16 (KY694465)

BL
100 | Bacillus licheniformis ZBG40 (OP223358)

100

0.01

Bacillus alcalophilus DSM 485 T (X76436)

100|b‘2

85

| Bacillus subtilis DSM10 (AJ276351)

-Bacillus carboniphilus (AB021182)

Bacillus halodenitrificans DSM 10037.1 (AY543169)

99

Bacillus methanolicys NCIMB 13113T (AB112727)

Bacillus asahii (AB109209)

594

Bacillus megaterium 1AM 13418 (D16273)
Bacillus barbaricus VII-B3-A2 (AJ422145)

Brevibacillus centrosporus (D78458)

Paenibacillus amylolyticus (D85396)

—
0.01

Hinh 3.5. Vi tri phan loai ctia cac chung vi khuan lga chon va céc loai

c6 quan hé ho hang gan

Bang 3.4. Két qua phan loai ctia 2 chung vi khuan duoc lwa chon

TT | Ki hi€u ching Tén phan loai P twong dong (%)
1 BL Bacillus licheniformis 100
2 B2 Bacillus subtilis 100

Tt cac két qua nghién ctru vé dic diém hinh thai, sinh hoc va dinh danh
phan tir, hai ching vi khuan BL va B2 duogc xac dinh 1a cac ching tiém nang
v6i kha nang dbi khang manh d6i v6i V. parahaemolyticus. Nhimg dic diém

nay goi y rang hoat tinh khang khuéan cua cac chung khong chi phu thudc vao
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kha ning canh tranh sinh hoc ma con gin lién véi qué trinh tiét cic hoat chat
thir cap co hoat tinh sinh hoc.

Trong s6 cac nhom vi khuan duoc nghién ctu, cac ching vi khuan ban
dia thudc chi Bacillus dugc danh gia 1a nhimng ddi tuong trién vong nho nhitng
dac tinh vu viét nhu an toan sinh hoc cao, kha ndng hinh thanh bao tir gitp tang
d6 6n dinh va nang luc chéng chiu trudc cac yéu td bt loi tir ngoai canh. Pac
biét, hang loat bao céo thuc nghiém x4c nhan Bacillus s& hiru nang luc téng
hop da dang nhiing thanh phan c6 tinh khang sinh nhu lipopeptide (surfactin,
iturin, fengycin), amicoumacin va cac enzyme ngoai bao c6 hoat tinh sinh hoc
cao [77, 78, 79]. Ngoai ra, mot sb dong Bacillus con s& hitu co ché can thi¢p
vao hé thong quorum sensing & Vibrio, qua d6 suy giam doc t6 va nang luc phat
sinh bénh 1y [79]. Cac nghién ctru gan day cho thdy, viéc tmg dung Bacillus
ban dia va cac hoat chit sinh hoc do ching tao ra 1a mot hudng di dﬁy trién
vong, gbp phan thay thé khang sinh trong kiém soat bénh do Vibrio trong nudi
tom [80].

Mot vi du tiéu biéu phai ké dén bao cdo tir Wang va dong nghiép (2020)
khi khao sat dong Bacillus subtilis BSXE-1601. Nhom tac gia da chiing minh
duoc rang chiing ndy c6 kha ning sinh tong hop amicoumacin A, mot hop chat
c6 hoat tinh khang khuan manh ddi véi nhitng vi sinh vat gy hai & tom, dién
hinh 1a Vibrio parahaemolyticus gay AHPND [81]. Nghién ctru khong chi ding
lai & viéc xac dinh hoat chit chinh ma con tién hanh gidi doan cac cluster gen
quy dinh con duong téng hop hoat chat, qua d6 cung cip bang chung thuyét
phuc rang cac ching Bacillus ban dia c6 thé dong vai trd ngudn dan xut tiém
ning cho nhitng phan tir d6i khang Vibrio mang ¥ nghia thuc tién 16n trong
thuc tién nuoi trong thuy san.

Chen va cdng su (2024) da phan 1ap tor moi truong nudi thily san chung
Bacillus subtilis O-741 ¢6 pho d6i khang manh véi V. parahaemolyticus va
nhiéu loai Vibrio khac [82]. Pang chu ¥, dich nudi cay khong té bao cta chiing
nay van duy tri hoat tinh khang khuan 6n dinh sau khi xir 1y nhiét, acid, UV,
enzyme va dung méi hitu co. Khi phan tich UPLC-MS/MS, hop chit c6 hoat
tinh khang khuan dugc xac dinh 13 amicoumacin A. Két qua nghién ctru ciing
cho thay, hop chat nay co tac dung diét khuan thong qua viéc pha v& cau trac

mang t& bao va hinh thanh cac khoang rdng trén té bao V. parahaemolyticus.
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Bén canh do, trong mo6 hinh thir nghiém trén Artemia, chung O-741 da cho thé'ly
hiéu qua nang cao rd rét ty 18 séng sot ctia quan thé du tring trudce sy xAm nhiém
tir V. parahaemolyticus, qua d6 minh chtmg cho gia trj trién khai thuc té cua
chung trong viéc khdng ché dich bénh do Vibrio gy ra & nganh thuy san.

Do d6, dé 1am rd ban chét cua hoat tinh khang khuan va danh gia tiém
ning tng dung, cic nghién ctru tiép theo duogc tién hanh nham tach chiét, danh
gia hoat tinh va xac dinh dac tinh sinh hoc cua cac hop chét khang Vibrio
parahaemolyticus ¢6 ngudn gdc tir cac chung vi khuan lua chon.

3.2. Tach chiét, danh gia hoat tinh khang V. parhaemolyticus va xac dinh
thanh phan héa hoc ciia hoat chit sinh hoc tir vi khuin lwa chon

3.2.1. Tach chiét va dinh gid hoat tinh khdng V. parhaemolyticus ciia dich
chiét chira hoat chét sinh hoc tiv vi khudn

Sau khi tach chiét cac hoat chat sinh hoc tir hai chung vi khuan tiém nang
Bacillus licheniformis BL va Bacillus subtilis B2 bang cac dung méi khac nhau
(myc 3.2.1), viéc danh gia hoat tinh khang Vibrio parahaemolyticus ctia cac
cao chiét dugc thuc hién nham x4c dinh hiéu luc sinh hoc va lya chon dung
mdi tach chiét phu hop. Su khac biét vé do phan cuc, do tan cung trang thai bén
vitng ctia cac phan tir trong hé dung moi khac nhau cé tac dong truc tiép t6i
ham luong hoat chat cling nhu hoat luc cua cao chiét thu duoc.

Céc dich chiét tr hai chung BL va B2, dugc thu nhan thong qua hé théng
dung mdi ¢6 dai phan cuc da dang, duoc st dung dé danh gia ning luc d6i
khang V. parahaemolyticus bang cac phép thir nghiém trong diéu kién phong
thi nghiém (in vitro). Nang luc diét khuan duoc danh gia thong qua mirc do kim
ham sy phét trién cua ching chi thi, giup dbi chiéu sttc manh cua timg miu
chiét va xem xét tdm quan trong ctia dung moi trong qua trinh tach chiét.

Cu thé, cac mau dich chiét sau khi c6 quay dugc tai hoa tan vao dung
moi phit hop trude khi thuc hién thir nghiém bang ki thuat khuéch tan dia thach.
Chung kiém dinh V. parahaemolyticus NT09 dugc hoat hoa, nudi cdy t6i nong
d6 té bao dat chuan va duoc dan déu trén 16p thach méi truong nudi cdy. Cac
dia gidy vo trung (duong kinh 6 mm) dugc bd sung mot thé tich xac dinh cua
tirng mau cao chiét, 1am kho trong diéu kién vo trung va dat 1én bé mat thach
da duoc cdy vi khuan. Pong thoi, cac ddi chimg duoc bé tri song song, bao

gom d6i ching am (dung moi khong chira cao chiét) va déi ching tring (dia
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gidy khong bd sung mau), nham loai trir anh hudng ciia dung moi va vat liu
mang.

Qua trinh nudi céy trén dia thach dugc duy tri tai 30 °C trong thoi gian
24 tiéng, ké dén, kich thudc quang khang khuan bao quanh dia gidy loc duoc
ghi nhan. M&i cong thirc dugc lip lai it nhat ba 1an, két qua dugc biéu thi dudi
dang gia tri trung binh. Dya trén s6 liéu thu duoc, hoat tinh khang khuén cta
cac cao chiét tir hai chung BL va B2 trong cac hé dung méi khac nhau duoc so
sanh, qua d6 xac dinh dung méi tach chiét hiéu qua nhat. Két qua dugc tong
hop va trinh bay trong Bang 3.5.
Bang 3.5. Hoat tinh khang Vibrio parahaemoliticus NT09 ctia cac cao chiét tir

hai ching BL va B2 thu nhan bang cac dung mdi khac nhau

. 2 ok Dwong kinh vong
STT | Chung vi khuan | Dung maoi chiét R
khang khuian (mm)
n-hexane 212
Bacillus
1 _ ) ) Ethyl acetate 32+0,4
licheniformis BL
Chloroform 16+0,6
n-hexane 15,4+0,8
2 | Bacillus subtilis B2 Ethyl acetate 25+0,3
Chloroform 13,5+1,2
n-hexane 0
3 Déi chimg Ethyl acetate 0
Chloroform 0

Hinh 3.6. Hoat tinh khang Vibrio parahaemoliticus cta céc cao chiét
tir hai ching BL va B2 thu nhan bang dung moéi ethyl acetate
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Két qua trinh bay trong Bang 3.5 va Hinh 3.6 cho thiy céc dich chiét thu
nhan tir hai chung Bacillus licheniformis BL va Bacillus subtilis B2 d&u c6 kha
ning trc ché sy sinh trudng cua Vibrio parahaemolyticus NT09, tuy nhién hiéu
luc khang khuan khac nhau 3 rét giita cac dung moéi tach chiét. Cac dung moi
st dung 1am d6i chimg 4m khong tao vong vo khudn d6i voi chung kiém dinh
V. parahaemolyticus NT09, cho thay hoat tinh khang khuan ghi nhan duoc 1a
do céac hop chat sinh hoc trong dich chiét cht khong phai do tac dong cua dung
moi. Trong d6, dich chiét thu duoc bang dung méi ethyl acetate thé hién hoat
tinh manh nhét & ca hai chiing, véi dudng kinh vong v6 khuan dat 32 = 0,4 mm
(chung BL) va 25 + 0,3 mm (chiing B2). Két qua nay khang dinh ethyl acetate
12 dung méi thich hop nhat trong viéc chiét tach cac phan tir mang dic tinh doi
khang ctia V. parahaemolyticus tir hai chung vi khuan nghién ctru.

Hiéu qua vuot troi cua ethyl acetate c6 thé duoc 1y giai boi tinh chat ban
phan cuc cta dung moi ndy, cho phép hoa tan hiéu qua nhiéu nhém hop chat
sinh hoc quan trong nhu lipopeptide (surfactin, iturin, fengycin), polyketide va
cac hop chit phenolic — nhitng chat duoc xac nhan s hitu kha ning diét khuan
hiru hiéu trén cac dbi tuong Gram am, bao gdm Vibrio spp. [34, 83]. Hang loat
bdo cao thuc nghi¢ém nhéan dinh réng nhitng hoat chit khang sinh tr Bacillus
spp. c6 xu hudng tap trung chi yéu trong phan doan ethyl acetate do dic tinh
hoa tan cua chung trong pha hitu co trung gian.

Két qua cta nghién ctru nay phi hop véi nhiéu cong bd quéc té. Cu thé,
nghién ctru cua Zhang va cong sy (2021) minh ching ring cao chiét ethyl
acetate thu nhan t Bacillus licheniformis thé hién hoat luc khang V.
parahaemolyticus cao véi chi s vong khang khuan dat mtc 20-30 mm [84].
Tuong ty, Chen va cong su (2024) da phan 1ap hop chit amicoumacin A tir dich
chiét ethyl acetate ctia Bacillus subtilis va chimg minh kha nang tiéu diét V.
parahaemolyticus thong qua co ché pha hity mang té bao [82]. Ngoai ra, Gao
va cong su (2018) ciing ghi nhan rang cac hop chat lipopeptide thu nhan bang
ethyl acetate tir Bacillus spp [85] c¢6 phd khang khuan rong, trong d6 c6 hiéu
qua cao d6i voi cac loai Vibrio gdy bénh ddi v6i nganh thity san.

Tai Viét Nam, nhiing khdo sat trén cac dong vi sinh vat ban xir thudc
quan thé nudi tom ciing cho thdy xu hudng twong tu. Mot s6 cong bd tai Viét

Nam [86] da ghi nhan riang cac cao chiét tir vi khuan Bacillus thu nhan bang
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dung moi ethyl acetate thuong thé hién kha nang ddi khang Vibrio wu viét hon
han khi ddi soat voi cac dung moi phan khac. Piéu nay cho thdy cac hop chat
khang khuan c6 ngudn goc vi khuan ban dia chu yéu thudc nhom chat co do
phan cyc trung binh va dé& duoc thu nhan trong pha hitu co.

Nhu vay, dung méi ethyl acetate 13 lya chon thich hop nhat dé tach chiét
cac hop chat khang V. parahaemolyticus tir hai chung vi khuan BL va B2. Két
qua nay khong chi phu hop véi1 xu hudng chung cua cac nghién clru trong va
ngoai nudc ma con tao tién dé 1y luan then chét cho cac giai doan trién khai ké
tiép, bao gé)m xac dinh MIC, dd bén va tinh chét sinh hoc ctia cac hoat chit
khang khuan, ciing nhu san xuét cac dong probiotic hd trg khéng ché dich bénh
do Vibrio gay ra ¢ vat nudi thuy san.

3.2.2. Xdc dinh thanh phéin héa hoc ciia dich chiét ethyl acetate

Do dich chiét bang dung méi ethyl acetate cua ching B. licheniformis
BL c¢6 hoat tinh cao hon céc dich chiét bang cac dung méi khéac ciing nhu dich
chiét cta chung B. subtilis B2, nén dich chiét nay da dugc phan tich danh gia
thanh phan hoa hoc cling nhu du doan cau tric ctia hop chit chinh ¢6 trong cao
chiét 6. Cac phuong phap phan tich hoa hoc nhw HPLC, FTIR, XRD va LCMS
da dugc su dung.

Bén canh d6, trong bdi canh sy bung phat ctia hién tuong khang khang
sinh cung cac rao can trong viéc dung hoéa chat ¢ nganh thay san, tin dung
nhimg phan tir sinh hoc tir vi sinh vat dang trd thanh mét dinh hudng thay thé
kha thi va 1au dai nham khéng ché V. parahaemolyticus. Tuy nhién, da sb nhitng
béo cdo chuyén nganh mai chi tip trung vao giai doan danh gia nang luc e ché
trong dng nghiém (in vitro), rong khi d6, cac théng tin lién quan dén quy trinh
thu nhan, chuin hoa néng dd cling nhu ban chit sinh hoa cua cac hoat chat
khang sinh van chua dugc 1am 9, nhat 1a trén ddi tuong cac dong vi sinh vat
c6 ngudn gbe nodi dia.

Két qua phan tich HPLC

Két qua kiém tra phd UV cta hop chét tach chiét tir cac ching BL va B2
duoc trinh bay & Hinh 3.7. Hinh 3.7a. biéu dién phé bién thién ciua mot dai
lugng theo budc song trong khoang 300-500 nm (truc hoanh), véi gia tri dai
luong twong tng trén truc tung. Co thé nhan thiy rang tin hiéu tang dan tir ving

tir ngoai gﬁn (~300 nm) va dat cuc dai cuc b vao khoang 340-350 nm, vo1 gia



46

tri xép xi 0,05. Binh nay goi ¥ su hién dién cua mot dai hép thu/hodc phat xa
dac trung, co thé lién quan dén chuyén muc dién tir cua hé vat chit khao sat.
Sau diém cuc dai, cuong do giam rat nhanh khi budc song ting, cho thiy qua
trinh suy giam manh ciia co ché twong tac chinh chi phéi tin hiéu trong ving
nay.

Hinh 3.7b. thé hién pho hap thu (Abs.) ctia mau trong khoang budc song
300—500 nm. C6 thé quan sat thay tin hiéu hap thy duy tri & mirc cao trong ving
tr ngoai gan (300-360 nm), voi gia tri dao dong quanh 3,0-4,0. Su dao dong
tuong doi manh ctia dudng cong trong ving nay cho thiy c6 thé ton tai nhiéu
do hoic cac dai hap thu chong 14p tir nhiéu chuyén mire dién tir khac nhau trong
hé. Tur khoang 360—370 nm tré di, phd bat dau suy giam ro rét va giam rat
nhanh trong khoang 370-410 nm, hinh thanh mot “mép hap thu” (absorption
edge) dic trung. Hién tuong nay thuong lién quan dén ngudng ning luong can
thiét dé kich thich chuyén muc dién tir, va do d6 co thé duoc st dung dé udc
luong ning lugng ving cam (band gap) cua vat liéu (néu mau 13 chat ban dan
hodc vat liéu c6 cdu trac ving ning lugng). Sau khoang 410 nm, gia tri hap thy
giam vé gin 0 va duy tri & muc rat thip trong toan bo ving kha kién con lai
(410-500 nm). Piéu nay cho thiy vat liéu hau nhu khong hap thu anh sang
trong ving budc song dai hon, ham ¥ tinh trong suét tuong d6i trong ving kha
kién. Tong thé, phd cho thay dic trung cia mot hé co kha ning hip thu manh
trong ving tir ngoai va suy giam nhanh sang ving kha kién, pht hop véi cac

vat li¢u c6 vung cam rong
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hinh cta hop chat hitu co chira cic nhoém chirc ning chinh. Dinh rong manh tai
khoang 3446 cm™ chi ra sy rung vi do O-H cua lién két hydro, thuong gip ¢
ruou hodc phenol. Cac dinh doi sac nét tai 3032 cm™ va 2953 cm™' tuong ting
v6i rung vi @6 C-H cua lién két C-H sp? (aromatic) va sp? (alkane), chimg t6 su
hién dién cua vong thom va chudi alkyl. Ving 1600-1500 cm™ hién thi cac
dinh tai 1601, 1585, 1509 cm™, dac trung cho rung khung C=C ctia vong
benzen. Pinh manh tai 1471 cm™ goi ¥ rung bién dang C-H ctia nhém -CHa-,
trong khi cac dinh yéu hon ¢ ving thap hon (<1000 cm™) ¢6 thé lién quan dén
rung C-O hoic bién dang khung. Két qua phd khang dinh hop chét chita phenol
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hodc rugu thom véi thay thé alkyl trén vong benzen.
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Hinh 3.7. Pho UV cua hoat cht thu duoc; a) Budc song hép thu cuc
dai; b) Tap chit hép thu anh sang
Két qud phan tich FTIR
Két qua phan tich phd hong ngoai FTIR duoc thé hién ¢ Hinh 3.8. Két
qua cho thay, phd hdng ngoai (IR) thu dugc cho thiy cac dic trung hap thu dién
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Hinh 3.8. Pho FTIR cta hoat chét thu duogc

Két qud phan tich XRD

Tiép tyc phan tich nhiéu xa tia X (XRD) cta hoat chit thu duoc, két qua
dugc thé hién ¢ Hinh 3.9. Két qua cho thay, Hinh biéu dién gian d6 nhiéu xa
tia X (XRD) ctia mau trong khoang goc 20 tir ~5° dén 80°, v6i cudng d6 nhiu
xa (Counts) trén truc tung.

C6 thé nhan théy phé nhiéu xa xuét hién nhiéu dinh sic nét vai cuong do
cao, dic biét tap trung trong ving goc thap dén trung binh (khoang 10-45°). Su
hién dién ctia cac dinh hep va c¢6 o phan giai tdt 1a chi dau dac trung ctua ciu
trc tinh thé c¢6 do trat tu cao, cho théy mau c¢6 muc d6 két tinh dang ké. Mot
s6 dinh ndi bat voi cuong d6 vuot troi (vi du quanh ~10°, ~20-22°, ~28-30° va
~40°) goi ¥ cac mit tinh thé vu tién dinh hudng hodc cac pha tinh thé chiém vu
thé trong vat liéu. Ngoai ra, nén nhiéu xa giam dan theo goc 20 va twong d6i on
dinh & ving goc 16n (>50°), cho thiy dong gop ciia pha vo dinh hinh (néu co)
la khong dang ké hodc chi ton tai & mirc thép. Tuy nhién, su xuét hién cta rat
nhiéu dinh nhiéu xa phan bd day dic trén toan dai goc ciing c6 thé ham y rang
mau khong phai 1a don pha, ma c6 kha ning 13 hé da pha hodc chira nhiéu cu
trac tinh thé khac nhau chong lap. Do rong nia cyc dai (FWHM) cua cac dinh
nhin chung kha nho, ham y kich thudc mién tinh thé twong d6i 16n va/hoic tng
suat vi mo trong mang tinh thé thap. Tuy nhién, dé dinh danh chinh x4c céc pha
tinh thé hién dién, can tién hanh so sanh vi tri va cudng do cac dinh véi co so
dir liéu chuan (vi du JCPDS/ICDD), ciing nhu ¢6 thé ap dung cac phuong phap
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tinh chinh c4u tric nhu Rietveld. Tong thé, gian &6 XRD cho thdy mau c6 tinh
két tinh cao vé&i nhiéu dinh dic trung rd rang, dong thoi goi y kha nang ton tai
da pha, doi hoi cac phan tich dinh luong sau hon dé lam sang to ban chit cdu

trac cua vat licu.
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Hinh 3.9. Gian d5 XRD cua hoat chat thu duoc

Két qud phan tich LCMS

Hoat chét thu duoc tiép tuc duoc phan tich bang phuong phap LC-MS
(Hinh 3.10), két qua cho thay c6 2 chét chinh trong hinh & thoi gian luu 10,613
va 14.010 phut. Pic 1 (chinh): thoi gian luu 14 10,613 phut; dién tich: 50,044
mAU-min; chiéu cao: 155,000 mAU; dién tich tuong dbi: 99,86% va chiéu cao
tuong d6i: 99,92%. Pic 2 (phu): thoi gian luu 1a 14,010 phat; dién tich: 0,068
mAU-min; chiéu cao: 0,131 mAU; dién tich tuong ddi: 0,14% va chiéu cao
tuong d6i: 0,08%. Pic chinh c6 dang d6i xtmg twong ddi tét, tuy nhién c6 hién
tugng kéo dudi nhe (tailing), thé hién qua phan dudi kéo dai sau dinh pic. Piéu
nay c6 thé lién quan dén tuong tac thi cip gitra chat phén tich va pha tinh hodc
diéu kién sic ky chua t61 wu hoan toan. Pic phu xuat hién véi dién tich rat nho
(~0,14%), cho thdy mau gan nhu tinh khiét, véi ham luong tap chat khong dang
ké. Mirc 46 nay thudng ndm trong giéi han chap nhan duoc dbi véi nhiéu phép
phan tich dinh tinh va dinh luong thong thuong. Nhu vy, c6 thé thdy ring mau
phan tich c6 do tinh khiét cao, thanh phan chinh chiém gin nhu toan bo
(=99,86%).
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Duya trén hinh anh két qua phan tich LC-MS va phd UV-Vis cho thay két
quéa phan tich ctia dich chiét tai thoi gian luu khoang 10.61 phut. Pho hap thu
UV-Vis nay c6 cac dac diém cAu truc dic trung nhu céac cuc dai hép thu xuét
hién ba dai hép thu chinh tai 217.94 nm, 269.67 nm (manh nhét) va 355.25 nm.
Két qua nay vé su hién dién cua dai hap thy trong ving 355 nm cho thiy hop
chat c6 hé thong ndi doi lién hop kéo dai (chromophore), thudng gip ¢ cac dan
xudt flavonoid, khang sinh nhom tetracycline hoic cac hop chat da vong thom.

Bén canh do, dir 1liéu MS bao gém ca hai ché d6 ion hoa (ESI+ va ESI-),
trong d6 ché do ion duong (ESI+) gitip xac dinh chinh x4c khéi lugng phan tix
v&i Pic co so (Base peak) tai m/z 426,18. Day c6 kha nang la ion [M+H]" hoac
mot manh dic trung. Su xuat hién ciia cum pic tai m/z 443,02 c6 thé tuong rng
v6i cdu tric [M+NH4]" hodc [M+Na-H]" tiy vao ban chat chat dém. Con vdi
ché d6 Ton am (ESI-) cho thiy Pic chinh tai m/z 459,08. Néu so sanh voi két
qua ESI+, su chénh léch khoi lugng gitra 459,08 (am) va 426.18 (duong) cho
thay c6 su tao lién két v6i anion (c6 thé 1a [M+C1]" néu miu c6 mudi clorua
hoic [M+Formate]).Cac pic manh khac nhu 374,16 phan anh sy mat di cac
nhém chirc trung hoa (vi du: -H»O, -CO3) tir khung phan tir chinh.

Két qua cho thay:Tai thoi gian luu 10,61 phit, ca tin hiéu MS va UV déu
héi ty, chtirng minh pic phan tach 13 ciia mot hop chat don 16. Dya trén cac peak
m/z dic trung (quanh viing 440-460) cung phd UV ba cuc dai, Két qua nay cho
thiy hoat chét thu dugc c6 nhiéu dic diém twong déng v6i nhém tetracycline,
dic biét 1a oxytetracycline (mot loai khang sinh phd réng co trong luong phan
tir 12 460,4 g/mol). Pudng nén trong phd MS rét sach, it nhiéu tap, cho thay qua
trinh xtr Iy mau tot va diéu kién ion hoa tdi vu.

Nhu viy, cac dir liéu hién c6 cho phép nhan dinh so bo mau co do tinh
khiét quang hoc va khbi phé cao. Hop chat myc tiéu da duoc tach thanh cong
va c6 dic diém 1y hoa nhat quan v6i cac hop chat hitu co da vong ¢ hoat tinh

sinh hoc va dugc du doan thudc nhém tetracycline.
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chua thyc hién cac phan tich cau trac chuyén sdu nhu NMR hodc so sanh voi

cht chuan thuong mai, chua du co s& dé khﬁng dinh chic chén hoat chat 1a

Hinh 3.10. Két qua LC-MS cua hoat chét thu dugc
Duya trén cac két qua phén tich UV, FTIR, XRD va LC-MS, hoat chat

thu dugc c6 nhiéu dic diém twong ddng véi oxytetracycline. Tuy nhién, do
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oxytetracycline. Vi vdy, trong pham vi nghién ctru nay, hoat chit duoc xac

dinh 13 hop chat c6 dic diém hoa hoc twong ddng vai oxytetracycline.

OH O OH O O

Hinh 3.11. C4u trac hoa hoc cua oxytetracycline

Cho t6i nay hop chit oxytetracycline dugc xem 1a mot loai khang sinh
do Streptomyces sp. sinh ra, s¢ hitu niang luc khang da dang cic chung vi khuan
gay hai [87, 88]. Bén canh d6, chi Bacillus dugc xem la c6 kha nang sinh ra
nhiéu hop chat lipopeptide va nhom lipopeptide cling minh chtmg duoc tiém
nang trién khai thuce té 16n trong nganh thity san. Nghién ctru gan dy ctiia Zhou
va cong su (2025) cho théy surfactin do B. subtilis tao ra thé hién hoat luc ddi
khang manh mé v&i tdc nhan V. parahaemolyticus gay bénh AHPND, dat gia
tri MIC & mirc 0,125 mg/ml. Két qua nghién ctru chi ra rang surfactin khong
chi gy t6n thuong cdu trac mang té bao ma con tac dong 1én nhiéu co ché phan
tir khac nhau cta vi khuan gay bénh, gop phan 1am suy giam kha ning séng va
doc lyc cta Vibrio [89]. Nhitng phat hién nay nhan manh tiém ning cta nhom
lipopeptide nhu mét ngudn hoat chét sinh hoc day trién vong, c6 thé ung dung
trong phong va kiém soat bénh do Vibrio trong nudi tom theo hudng thay thé
khang sinh. rong mot cong bd gan day, Xiang va dong sy (2024) da thu nhan
dong B. subtilis JSHY-K3 tir bun ao nudi tom va ghi nhan ching nay c6 kha
nang gitip tiét giam 13 rét ty 18 tir vong & quan thé tom khi bi xAm nhiém boi V.
parahaemolyticus gdy AHPND [90]. Phan tich hé gen cho thdy chiing nay so
hitu 12 cym gen lién quan dén tong hop sinh hoc nhitng dong chuyén hoa thi
cap, ddng thoi khi phan tich metabolomics goi y su hién dién cia it nhat 4 hop
chét co tiém nang uc ché Vibrio, trong dé co surfactin. Mac du vay, cac dit liéu
khoa hoc vé& ning luc san sinh oxytetracycline tir chi Bacillus van con kha han

ché. Do do, két qua nay tiép tuc cung co vai tro cua cac chung Bacillus ban dia
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nhu mét ngudn sinh hoc da chic ning, c6 thé ddng thoi tao ra nhiu hoat chat
gop phan kiém soat hiéu qua vi khudn giy bénh ddi v6i linh vic nudi trong
thiy san.

Trén co s& cac chung vi khuan di duoc tuyén chon c6 hoat tinh dbi khang
manh (muc 3.1), trong phan nay tap trung tach chiét va danh gia cac hoat chat
sinh hoc do cac chung ndy sinh tong hop. Cac hop chat thir cap nhu bacteriocin,
lipopeptide va enzyme ngoai bao da dugc chiing minh dong vai tro quan trong
trong co ché Gtc ché Vibrio [91, 92], song hi¢u lyc va tinh 6n dinh cua ching
phu thudc 16n vao ngudn gdc phan lap va diéu kién nuodi cay.

Trong phﬁn nay, cac hoat chit sinh hoc dugc thu nhan tir dich nudi céy
thong qua cac phuong phép tach chiét phi hop, sau d6 danh gia hoat tinh khang
V. parahaemolyticus bang cac thir nghiém trong phong thi nghiém. Hiéu luc
khang khuan cua cac dich chiét duge dinh lugng thong qua viéc xac dinh né)ng
do trc ché tdi thiéu (MIC), ttr 6 cho phép so sanh mot cach chinh xac murc do
tic ché giita cac cao chiét [93]. Pong thoi, cac ddc tinh quan trong nhu do bén
nhiét, pH va kha nang chiu tac dong enzyme duoc khao sat nham 1am r3 tiém
ning tng dung cua cac hop chit trong diéu kién méi trudng nudi tém. Cach
tiép can nay khong chi gop phan lap day khoang trong vé dit liéu lién quan dén
hoat chét sinh hoc tir vi khuan ban dia, ma con cung céip co s& khoa hoc cho
viéc phat trién cac ché pham sinh hoc kiém soat bénh do Vibrio trong nudi trong
thuy san.

3.3. Panh gia hiéu qua ire ché va xac dinh nong @d e ché ciia cac dich chiét
da tach chiét dwoc

Sau khi xac dinh duoc dung moéi thich hop nhét dé tach chiét cac hop
chat khang Vibrio tir ching BL va B2 (muc 3.2.2), nghién ctru tiép tuc danh gia
dic tinh sinh hoc cua cac hoat chit thu nhan duoc. Gia tri MIC dugc xac dinh
nham dinh lugng chinh xac hiéu lyc khang khuan cta cao chiét. Pong thoi, do
bén nhiét va do 6n dinh theo pH dugc khao sat dé danh gia kha nang duy tri
hoat tinh trong cac diéu kién mdi truong khac nhau. Bén canh do, cac cao chiét
duoc xur 1y voi cac enzyme dac hi¢u nham danh gia so bo ban chét hoa sinh cua
cac hoat chat khang khuan [77, 78, 92].

3.3.1. Xdc dinh nong dé irc ché téi thiéu (MIC)
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Nong d6 tc ché tbi thiéu (Minimum Inhibitory Concentration — MIC)
clia cac cao chiét dugc xac dinh bang phuong phap vi pha lodng trong moi
truong 1ong trén dia 96 giéng, theo nguyén tic pha lodng bac hai lién tiép. Cac
cao chiét sau khi duoc hoa tan trong dung méi thich hop dugc pha loang dan
trong méi trudng nudi ciy dé tao diy ndng do khao sat.

Chung kiém dinh Vibrio parahaemolyticus NT09 dugc hoat hoa va diéu
chinh vé mat d6 khoang 105 CFU/mL, sau d6 bd sung vao cac giéng chua diy
néng do cao chiét. Thi nghi¢m duogc bd tri v6i cac dbi ching bao gém: doi
chtimg am (mdi trudng + vi khuan, khong bo sung cao chiét), dbi chimg dung
moi (mdi truong + vi khuan + dung méi twong ung) va ddi chimg trang (moi
truong khong chira vi khuan) nham dam bao d6 chinh xéc cta két qua. Cac dia
duogc t ¢ nhiét do 30 °C trong 18-24 gid. Sau thoi gian U, kha nang tang truéng
cua chung vi khuan muc tiéu duoc xac dinh bﬁng quan sat d§ duc hoac do mat
doé quang (OD-600 nm).

Két qua xac dinh ndng d6 tc ché tbi thiéu (MIC) ctia cac cao chiét doi
v6i Vibrio parahaemolyticus NT09 cho thdy kha ning @rc ché sinh trudng cua
vi khuén kiém dinh phu thudc 10 rét vao né)ng do cao chiét. Khi n(‘A)ng do giam
dan, muc do sinh truong cua vi khuan. kiém dinh tang 1€n tuong Ung, thé hién
qua sy xuat hién d6 duc trong moi trudng nudi cay.

Gia tri MIC duoc xac dinh la néng do thép nhét cua cao chiét tai do
khong quan sat thay su sinh truong ciia vi khuan kiém dinh. Gia tri MIC thu
duogc duogc trinh bay trong Bang 3.6.

Bang 3.6. Gié tri MIC ciia cac cao chiét tir hai ching BL va B2 d6i voi Vibrio

parahaemolyticus NT09
STT Chung vi khuan Dich chiét MIC (pug/mL)
1 Bacillus licheniformis BL Dich chiét ethyl acetate 32+£25
2 Bacillus subtilis B2 Dich chiét ethyl acetate 64 + 3,1

Két qua trong Bang 3.6 minh chimg rang nhitng mau chiét thu dugc qua
hé théng dung moi ethyl acetate tir hai chung Bacillus licheniformis BL va
Bacillus subtilis B2 déu c6 kha nang trc ché hiéu qua Vibrio parahaemolyticus
NTO09. Trong do, cao chiét tur chiung BL ghi nhan hiu luc ddi khang wuu viét
hon vé6i ngudng MIC tuwong tmg 1 32 + 2.5 pg/mL, thap hon so véi chung B2
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(64 + 3,1 pg/mL). Su khac biét ndy phan anh tiém ning san sinh céc phan tir
khang sinh ¢ su khac biét vé mat di truyén giita hai dong vi sinh vat.

Hoat tinh khéang khuan cao ctia chung BL c6 thé lién quan dén kha ning
sinh tong hop cac lipopeptide dic trung nhu lichenysin, surfactin va iturin, vn
c¢6 co ché tac dong 1én mang té bao vi khuan Gram am [77, 78, 83]. Trong khi
do, Bacillus subtilis cling tao ra da dang cac phan tir mang hoat tinh sinh hoc
tiéu biéu 12 amicoumacin, subtilin va fengycin, tuy nhién hiéu lyc khang khuan
¢6 xu huéng bién thién dya trén dic tinh riéng biét cta timg ching ciing nhu
cac yéu té moi trudong nudi cay.

So sanh v&i cac nghién ciru trén thé gidi cho thdy chi sé MIC ghi nhan
dugc hoan toan tuong Uimg véi dai gia tri dac trung cua nhitng phéan tir khang
sinh chiét xuat tir Bacillus. Cu thé, MIC cua dich chiét tir Bacillus licheniformis
dbi v&i V. parahaemolyticus duge bao cao dao dong trong khoang 16-64
ng/mL (Zhang va cong sy, 2016), trong khi cac dich chiét tir Bacillus subtilis
thuong dao dong tir 32—128 ug/mL ddi voi cac loai Vibrio [82]. Nhu vay, két
qua thu dugc dbi véi hai chung BL va B2 14 twong dong v6i xu huéng chung
da duogc cong b.

Ngoai ra, nhiéu hang loat bao cdo thuc nghiém méi day xac nhéan rang
nhimg dich chiét so cap tir Bacillus spp., dién hinh nhu cic miu chiét str dung
dung moi ethyl acetate, c6 thé duy tri hoat tinh khang khuan dang ké ma khong
can tinh sach hoan toan. Gao va cong su (2018) cling v&i Li va cong su (2022)
da ghi nhan gia tri MIC dao dong trong khoang 32-256 pg/mL d6i véi cac loai
Vibrio, phu thudc vao nguén géc chiing va mirc do tinh sach ctia mau [85, 94].
So voi cac cong bd nay, hoat tinh ctia cac cao chiét trong nghién ciru hién tai
duoc danh gia 1a tuong dbi manh, dic biét trong bdi canh mau chua qua phan
1ap hop chét riéng 1é.

Ngoai ra, hoat tinh khang khudn ctia cao chiét c6 thé 1a két qua cua su
tuong tac hiép dong gitta nhiéu hop chét sinh hoc khac nhau, thay vi mot thanh
phan don 1é. Hién tugng nay da timg dugc dé cap trong nhitng khao sat vé cac
dong vi sinh vat tong hop khang sinh [92], qua d6 1am sang t6 nguyén nhan dan
dén hoat lyc manh mé cua dich chiét trong khao sét hién tai.

Céc nghién ctru trong nude vé vi khuan ban dia trong hé sinh thai nudi

tom ciing ghi nhan kha ning tGc ché Vibrio véi gia tri MIC dao dong trong
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khoang 32128 pg/mL, twong ddng véi két qua thu dugc. Diéu nay cho thay
cac ching vi khuan ban dia 13 ngudn tai nguyén tiém ning cho viéc phat trién
céc tac nhan sinh hoc thay thé khang sinh.

Nhin chung, cac cao chiét tir hai chung vi khuén nghién ctru, dac bi¢t 1a
chung BL, thé hién hoat tinh khang V. parahaemolyticus & mic cao va 6n dinh.
Viéc chiét tach, giam dinh thanh phan hoat chét va thwong mai hoa cac dong
san pham sinh hoc nham ngin ngira dich bénh do Vibrio trong nganh thiy san
s& tim thy nén tang tri thirc then chdt tir nhitng dit liéu thuc nghiém nay.
3.3.2. Dy bén nhiét va dé on dinh pH

Do bén nhiét cta cac cao chiét tir hai ching Bacillus licheniformis BL va
Bacillus subtilis B2 dugc danh gia thong qua xir Iy mau & cac muc nhiét do
khac nhau (40, 60, 80, 100 va 121°C), sau d6 xac dinh lai hoat tinh khang Vibrio
parahaemolyticus bang phuong phap khuéch tan trén dia thach. Két qua duoc
thé hién trén Bang 3.7.

Bang 3.7. Anh huong cta nhiét o dén hoat tinh khang Vibrio

parahaemolyticus cta cac cao chiét tir hai chung BL va B2

Nhiét d¢ (°C) Chiing BL (mm) Ching B2 (mm)
Déi chimg (khong xir 1) 32 + 0,4 25+0,3
40 31+£0,5 24+04
60 30+ 0,6 23+0,5
80 28 £0,7 21+0,6
100 24 +£0,8 18+0,7
121 20+0,9 15+0,8

Két qua Bang 3.7 cho thiy cac cao chiét tir hai ching Bacillus
licheniformis BL va Bacillus subtilis B2 c6 kha nang duy tri hoat tinh khang
Vibrio parahaemolyticus trong diéu kién nhiét d6 bién d6i. Cu thé, hoat tinh
khang khudn duogc bao toan tot trong khoang nhiét do tir 40-80°C. Khi xir 1y &
nhiét o cao hon (100 va 121°C), hoat tinh c6 xu huéng giam, tuy nhién van
con duy tri & murc nhat dinh. Pidu nay cho thay cac hop chat khang khuan ¢
trong cao chiét co do bén nhiét twong ddi cao.

Xu hudng nay pht hop véi cac nghién ctu trén thé gidi vé cac hop chat

sinh hoc ¢6 ngudn gdc tir Bacillus, dic biét 1a nhom lipopeptide, von duoc ghi
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nhan c6 kha nang 6n dinh trong dai nhiét @0 rong va chi bi suy gidm hoat tinh
khi tiép xtc voi nhiét d cao trong thoi gian dai [77, 78, 83]. Mot s6 nghién ctru
cling cho thiy céc biosurfactant tir Bacillus subtilis van duy tri hoat tinh sau xtr
1y & 100°C va tham chi sau tiét trung & 121°C, mac du c6 sy suy giam nhét dinh
vé cudng d6 hoat tinh. Piéu nay twong dong véi két qua nghién ctru cta dé tai,
cho théy cac hop chét thu nhan c6 kha nang chiu nhiét tdt va phu hop voi cac
diéu kién xur 1y trong thuc té.

Tuong tu, do 6n dinh cia cac cao chiét theo pH duoc khao sat trong
khoang pH tir 3 dén 11. Sau khi diéu chinh pH va xu 1y trong diéu kién thich
hop, cac mau duoc trung hoa va tién hanh danh gia lai hoat tinh khang khuan.
Két qua Bang 3.8 cho thay, cac dich chiét duy tri hoat tinh t6t trong khoang pH
trung tinh dén kiém nhe (pH 5-9). O céc gia tri pH cuc doan (pH 3 va pH 11),
hoat tinh khang khuan c6 xu huéng giam, tuy nhién van con kha ning trc ché
vi khuan kiém dinh. Két qua nay phu hop voi nhiéu cong b trude day, trong
d6 cac lipopeptide tir Bacillus thudng 6n dinh trong méi truong trung tinh dén
kiém nhe, nhung giam hoat tinh trong diéu kién acid manh hodc kiém manh.
Co ché cua hién tuong nay c6 thé lién quan dén su thay doi trang thai ion hoa
va ciu tric phan tir cia hop chat khang khuan, din dén giam kha ning tuong
tac voi mang té bao vi khuan [92].

Ngoai ra, su 6n dinh tuong ddi cao cua céac cao chiét trong diéu kién nhiét
d6 va pH rong ciing 1 dic diém dién hinh cta cac hop chit dang lipopeptide,
v6i ciu triic vong bén viing giup han ché sy bién tinh dudi tac dong cua cac
yéu t6 moi trudng. Piéu nay gbp phan giai thich vi sao cac cao chiét trong
nghién ctru van duy tri duoc hoat tinh & cac diéu kién xtr Iy khic nghiét.

So sanh gitta hai chung cho thay cao chiét tir chung BL ¢6 d 6n dinh
cao hon so v6i B2, thé hién qua mirc do suy giam hoat tinh thip hon duéi cac
diéu kién xtr 1y khic nghiét. Diéu nay c6 thé lién quan dén su khac biét vé thanh
phan va cau triic cac hop chét sinh hoc dugc sinh tong hop, trong d6 Bacillus
licheniformis thudng dugc ghi nhan c6 kha ning tao ra cac lipopeptide bén
vitng hon vé mit cdu trac va hoat tinh sinh hoc.

Bang 3.8. Anh huong cua pH dén hoat tinh khang V. parahaemolyticus cia

céc cao chiét tir hai ching BL va B2
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pH Chung BL (mm) Chung B2 (mm)
Péi chimg (pH 7) 32+ 0,4 25+0,3
3 22+0,7 17+0,6
5 29+0,5 23+04
7 32+0,4 25+0,3
9 30£0,6 23+0,5
11 21+0,8 16 +0,7

3.3.3. Anh hwéng ciia enzyme

Pé danh gia anh huéng cia enzyme dén hoat tinh khang Vibrio
parahaemolyticus, cac cao chiét dugc xir 1y riéng ré véi mot sé enzyme dic
hiéu trong diéu kién thich hop, sau d6 tién hanh xac dinh lai hoat tinh khang
khuan bang phuong phap khuéch tan trén dia thach. Su thay d6i hoat tinh cua
cac mau sau xir Iy duoc so sanh véi mau déi chung khong xir Iy nham 1am co
so danh gia anh huong cua timg loai enzyme. Két qua duogc thé hién trén Bang
3.9.

Bang 3.9. Anh hudng ctia enzyme dén hoat tinh khang V. parahaemolyticus
ctia cac dich chiét tir hai chung BL va B2

Enzyme xir ly Chung BL (mm) Chung B2 (mm)
Déi chimg (khong xir 1) 32 + 0,4 25+0,3
Proteinase K 12+0,6 10+ 0,5
Trypsin 14+0,5 11+0,6
Pepsin 13+0,7 10+ 0,6
Amylase 31+0,5 24 +£ 0,4
Lipase 30+ 0,6 24 +£0,5

Két qua cho thy hoat tinh khang Vibrio parahaemolyticus cta cac dich
chiét giam manh sau khi xir Iy véi cac enzyme protease (proteinase K, trypsin
va pepsin), trong khi hau nhu khong thay doi khi xtr 1y v6i amylase va lipase.
Piéu nay cho thay thanh phan chinh chiu trach nhiém cho hoat tinh khang
khuén c6 ban chat protein hodc peptide. Xu huéng nay phu hop véi nhiéu

nghién ctru trude day, trong d6 cac bacteriocin va peptide khang khuan c6
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ngudn gdc tir Bacillus thudng nhay cam vdi protease nhung on dinh trude cac
enzyme phan giai polysaccharide va lipid [91, 92].

Khi két hop véi cac két qua vé do bén nhiét va do 6n dinh pH, co thé
nhan thiy céac cao chiét trong nghién ctru nay duy tri hoat tinh tot trong khoang
nhiét d§ 40-80°C va pH 5-9, déng thoi van con hoat tinh nhit dinh & cac diéu
kién khic nghiét hon. Pac diém nay 1a dién hinh cua cac hop chat dang peptide
vong hoic lipopeptide c6 ngudn gbc tir Bacillus, von c6 ciu tric bén vitng gitp
han ché sy bién tinh dudi tac dong cua nhi¢t do va pH [77, 78, 95].

Bén canh d6, gia tri MIC tuong d6i thap (32 pg/mL d6i véi BL va 64
ng/mL dbi voi B2) cho thiy céc cao chiét ¢ hiéu luc khang khuan manh, twong
duong v6i nhiéu bao céo vé cac peptide khang khuan va lipopeptide tir Bacillus
spp. [82, 84]. Su twong quan gitta MIC thap, vong vo khuan 16n va kha ning
duy tri hoat tinh trong céc diéu kién xir Iy khac nhau cang ciing c6 gia thiét rang
cac hop chat khang khuan trong cao chiét co ban chat sinh hoc dic trung va
hoat tinh 6n dinh.

Tong hop cac két qua nghién ctiru vé: sy nhay cam véi protease, do bén
nhiét va pH tuong ddi cao, va hiéu luc khang khuan manh (thé hién qua gié tri
MIC), ¢6 thé suy luan rang cac hop chit khang khuan trong cao chiét tir hai
chung vi khuan nghién ctru nhiéu kha ning thuéc nhom peptide khang khuan
hoic lipopeptide. Tuy nhién, dé xac dinh chinh x4c cdu trac va ban chit hoa
hoc ctia cac hop chét nay, cin c6 cac nghién ciru tiép theo nhu phan lap, tinh
sach va phan tich cau tric bang cic phuwong phap hién dai.

Két qua nay khong chi gop phan 1am rd ban chét cta cac hoat chat sinh
hoc ma con cung cép co s khoa hoc quan trong cho viéc dinh hudng phat trién
céc ché pham sinh hoc ¢6 ngudn gbc vi khuan trong kiém soat bénh do Vibrio

trong nudi trong thiy san.
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KET LUAN VA KIEN NGHI

- i phan lap duoc 28 chung vi khuan tir cdc mau nudc, bun va tom tai cac
ao nuoi tom thé chan tréng. Hai chung BL va B2 thé hién hoat tinh d6i
khang manh nhat d6i véi Vibrio parahaemolyticus v6i dudng kinh vong vo
khuén 1an luot dat 30 + 0,16 mm va 24 + 0,21 mm. Két qua dinh danh cho
thdy hai ching duoc xac dinh 1a Bacillus licheniformis BL va Bacillus
subtilis B2

- Dich chiét bang ethyl acetate cho hoat tinh khang khuan cao nhét véi gia
tr1 vong vo khuan 1an luot dat 32 + 0,4 mm va 25 + 0,3 mm.

- Hoat chét thu dugc ¢ nhiéu dic diém tuong déng v61 nhom tetracycline,
dic biét 13 oxytetracycline, tuy nhién can c6 cic nghién ctru chuyén sau hon
dé x4c dinh chinh xac céu tric héa hoc.

- Két qua nghién ctru cho thiy cac chung Bacillus ban dia c6 tiém ning tGng
dung trong kiém soét Vibrio parahaemolyticus giy bénh AHPND trén tom
thé chan tring.

Kién nghi:

- Tiép tuc x4c dinh thanh phan hoa hoc ¢6 trong dich chiét bang ethyl acetate
ctia ching B. subtilis B2. Pong thoi xac dinh ham luong cta cac hoat chat
c6 trong 1 L dich nudi cdy.

- Nghién ctru t6i vu héa cac diéu kién nudi cdy va 1én men dé ting hiéu suét

cua cac dich chiét.
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Abstract. Acute hepatopancreatic necrosis disease (AHPND), also known as early mortality
syndrome (EMS), is one of the diseases that cause economic losses in the aquaculture industry.
Therefore, the development of products to prevent and combat AHPND is necessary. This study
was conducted to determine the anti-V. parahaemolyticus ability and biological activity of
bacterial strain B2 isolated from diseased shrimp sample. The results showed that strain B2 had
strong antibacterial activity with an inhibition zone diameter of 18.9 mm, exceeding the threshold
of 16 mm commonly used to evaluate high antibacterial levels. In addition, B2 could produce all
three types of extracellular enzymes, in which lipase (20 + 0.03 mm) and protease (14 £ 0.06 mm)
activities were higher than amylase (3 + 0.03 mm), contributing to the decomposition of lipids
and proteins in food for shrimp. Notably, strain B2 also produced bacteriocin with an average
inhibition zone of 21 mm against V. parahaemolyticus, demonstrating an important antibacterial
mechanism. These findings confirm the potential application of strain B2 in the development of
biological products to prevent Vibrio diseases and improve sustainable shrimp farming efficiency.

Keywords: Vibrio parahaemolyticus, Bacillus sp., Antibacterial activity, Extracellular enzymes,
Bacteriocin, Probiotic.

I. INTRODUCTION

Aquaculture is one of the most highly traded food commodities worldwide, with
distribution to over 230 countries and territories. Within this category, shrimp is currently the
most valuable seafood commodity in global trade. According to the Food and Agriculture
Organization (FAO), farmer shrimp production has demonstrated an annual growth rate of
approximately 10%, which represents one of the highest growth rates within the aquaculture
sector. Despite these remarkable achievements, the shrimp aquaculture industry continues to
face significant challenges and infectious diseases, particularly Acute Hepatopancreatic
Necrosis Disease (AHPND) caused by Vibrio parahaemolyticus, a Gram- negative, rod- shaped
bacterium widely distributed in marine and estuarine environments worldwide [1]. Unlike other
Vibro species, V. parahaemolyticus exhibits a broad tolerance to temperature, salinity and pH,
which enables them to adapt and persist in most environments of shrimp ponds or lagoons.
Consequently, once disease outbreaks occur, they tend to spread rapidly and are difficult to
control [2]. They colonize the shrimp stomach and secrete the PirABvp toxins into the
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hepatopancreas (the target organ), leading to the detachment and destruction of epithelial cells,
which subsequently serve as a substrate for bacterial proliferation. Ultimately, this process
results in dysfunction and destruction of the hepatopancreas.

Currently, to prevent and eliminate V. parahaemolyticus, approaches such as the
application of chemical disinfections, antibiotics, and biotechnological methods have been
implemented. However, the use of chemical disinfectants and antibiotics such as
oxytetracycline, tetracycline, and quinolones may also eliminate beneficial bacterial
communities in the environment [3-4]. More seriously, the improper use of antibiotics can exert
selective pressure, leading to the spread of antimicrobial resistance genes and resulting in
chemical residues in the final products, which adversely affect export activities [5]. Therefore,
the application of beneficial microorganisms, particularly antagonistic Bacillus species, is
considered an effective alternative strategy. Numerous studies on this group of antagonistic
Bacillus also demonstrate that they are not only widely distributed in nature, including marine
environments, but are also safe for use as probiotics [6-8]. Several Bacillus species possess the
ability to inhibit pathogenic bacteria; therefore, Bacillus species are considered promising
biocontrol candidates for managing bacterial infections [7]. Using antagonistic Bacillus sp. in
aquaculture not only helps control pathogenic bacterial density but also enhances food safety
without causing secondary environmental pollution. This study was conducted to determine the
antagonistic activity against V. parahaemolyticus and the production of amylase, protease,
lipase, and bacteriocin by three bacterial isolates from soil, water, and diseased shrimp samples
collected from aquaculture ponds in Vietnam. This study aimed to evaluate the anti-V.
parahaemolyticus activity and the production of amylase, protease, lipase, and bacteriocin.

II. MATERIALS AND METHODS

2.1. Materials

In this study, the pathogenic bacterium Vibrio parahaemolyticus VTO1 was used as the
test strain to evaluate antagonistic capabilities. The VTO1 was provided by Research Institute
for Aquaculture No. 2, Ho Chi Minh city. The bacterial strain B2 was isolated and selected
from diseased shrimp sample taken from aquaculture pond in Vietnam..

2.2. Methods
2.2.1. Evaluation of Anti-V. parahaemolyticus Activity

The antagonistic activity of bacterial strain B2 against V. parahaemolyticus was
determined using the agar well diffusion method.

The V. parahaemolyticus strain responsible for AHPND was cultured on thiosulfate-
citrate-bile salts-sucrose (TCBS) agar (Merck) for selective isolation and purity verification.
Subsequently, it was transferred into nutrient broth (NB, Merck) containing 1.5% NaCl and
incubated at 28 °C for 24 h. The resulting bacterial suspension was uniformly spread onto
nutrient agar (NA) supplemented with 1.5% NaCl and held at 4 °C for 1h. Finally, wells of 6
mm diameter were punched into the agar surface to facilitate subsequent agar well diffusion
assays.
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The antagonistic bacterial strain was cultured in 5 mL of MPA medium supplemented
with 1.5% NacCl at 28 °C for 24 h. Subsequently, 1 mL of the culture was transferred into an
Eppendorf tube and centrifuged at 10,000 rpm for 20 min at 4 °C. Then, 50 pL of the
supernatant was loaded into each agar well, and the assay was performed in triplicate. The plates
were incubated at 28 °C for 24 h.

The inhibitory activity was evaluated based on the inhibition zones surrounding the wells.
Antibacterial efficacy was determined following the method of Ngo Thi Phuong Dung et al.
(2011), in which antibacterial activity was classified into three levels: (+) with inhibition zones
< 11 mm; (++) with inhibition zones between 11 and 16 mm; and (+++) indicating strong
inhibition with inhibition zones > 16 mm. The inhibition zone diameter was calculated using
the formula: D — d (mm), where D represents the total diameter of the inhibition zone (mm) and
d represents the diameter of the agar well (mm).

2.2.2. Evaluation of Enzymatic Activity (Amylase, Protease, Lipase)

The enzymatic activities (amylase, protease, and lipase) of strain B2 were determined
using the agar well diffusion method. The activity of each enzyme was assessed on specific
media supplemented with the corresponding substrate.

Amylase activity was assessed on starch agar plates supplemented with 1% of soluble
starch as the substrate; protease activity was evaluated on agar plates containing 1% of casein;
and lipase activity was tested on agar plates supplemented with 1% of Tween 80. Wells of 6
mm in diameter were punched into the agar plates. Strain B2 was cultured in 5 mL of MPA
medium supplemented with 1.5% NaCl at 28 °C for 24 h. Subsequently, 1 mL of the culture
was transferred into an Eppendorf tube and centrifuged at 10,000 rpm for 20 min at 4 °C. Then,
50 uL of the cell-free supernatant was loaded into each well, and the assay was performed in
triplicate. The plates were incubated at 28 °C for 24 h. After incubation, Lugol’s iodine solution
was added to the starch agar plates. Amylase-producing bacteria hydrolyzed starch, resulting in
a clear zone around the colony after iodine staining. Protease-producing bacteria hydrolyzed
casein or gelatin, leading to the formation of a clear halo. Lipase activity was indicated by the
hydrolysis of lipids, forming a transparent zone around the colony. Enzyme activity was
quantified by measuring the diameter of the clear zone according to the formula: D — d (mm),
where D is the total diameter of the hydrolysis zone (mm), and d is the diameter of the agar
well (mm).

2.2.3. Evaluation of Bacteriocin Activity

The bacteriocin-producing activity of strain B2 was determined using the agar well
diffusion method.

Vibrio parahaemolyticus was cultured in nutrient broth (NB, Merck) supplemented with
1.5% NacCl at 28 °C for 24 h. The bacterial suspension was then uniformly spread onto nutrient
agar (NA) plates containing 1.5% NaCl and kept at 4 °C for 1 h. Finally, wells of 6 mm in
diameter were punched into the agar surface for subsequent assays.

Strain B2 was cultured in 50 ml of marine peptone agar (MPA) medium supplemented
with 1.5% NaCl at 28 °C for 24 h. The culture broth was transferred into Falcon tubes and
centrifuged at 10,000 rpm for 20 min at 4 °C to remove the biomass. The resulting cell-free
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supernatant (CFS) was extracted with ethanol at a ratio of 1:1 (v/v). The mixture was stirred at
room temperature for 2 h to allow antibacterial compounds to be transferred from the aqueous
phase to the organic phase. After phase separation, the organic layer was concentrated using a
refrigerated centrifuge and further evaporated under reduced pressure with a rotary evaporator
at a temperature below 40 °C to remove the solvent, yielding a viscous extract. The crude extract
was re-dissolved in methanol. Subsequently, 50 ul of the extract was loaded into each agar well,
and the assay was performed in triplicate. The plates were incubated at 28 °C for 24 h.
Antibacterial activity was evaluated by measuring the diameter of the inhibition zone
surrounding the well, calculated as D — d (mm), where D is the diameter of the inhibition zone
(mm) and d is the well diameter (mm).

I1II. RESULTS AND DISCUSSION

3.1. Antibacterial activity of strain B2 against V. parahaemolyticus

To evaluate antibacterial activity, the cell-free supernatant (CFS) of strain B2 cultured for
24 h was tested against V. parahaemolyticus. The results demonstrated that B2 exhibited strong
inhibitory activity against the pathogen (Fig. 1). The results shown in Figure 1 indicate that
strain B2 exhibits strong antagonistic activity against V. parahaemolyticus, with an inhibition
zone of 18.9 mm, corresponding to the (+++) category, exceeding the 16 mm threshold
commonly used to indicate high antibacterial activity. These findings are consistent with the
study by Mahdhi et al. (2010), in which Bacillus subtilis and Bacillus coagulans strains showed
inhibition zones ranging from 12 to 20 mm against V. parahaemolyticus [8]. In addition, Hang
et al. (2015) reported that several B. subtilis and Bacillus sp. strains isolated from the microbial
communities in shrimp ponds exhibited inhibition zones up to 20 mm [9].

Fig. 1. Antibacterial activity of strain B2 against Vibrio parahaemolyticus.

Similarly, Lv, Ran, et al. (2023) isolated Bacillus sp. JKO8 from shrimp ponds and
reported an inhibition zone of 18.19 +0.16 mm against Vibrio parahaemolyticus, comparable
to strain B2 in the present study [10]. In addition, the study by Thi, Quach Van Cao, et al. (2025)
in the Mekong Delta also reported several Bacillus strains exhibiting inhibition zones ranging
from 12 to 24 mm, with strain BLN7 reaching 24 mm [11]. These results suggest that strain B2
has potential for application as a probiotic for controlling V. parahaemolyticus in aquaculture.
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3.2 Evaluation of Enzymatic Activity (Amylase, Protease, Lipase)

After evaluating antibacterial activity on agar plates, strain B2 demonstrated strong
inhibition against Vibrio parahaemolyticus. The enzymatic activities of B2 were further
assessed, showing that the strain produced all three extracellular enzymes (amylase, protease,
and lipase). Among them, lipase (20 £0.03 mm) and protease (14 = 0.06 mm) activities were
significantly higher than that of amylase (3 + 0.03 mm) (Table 2, Figure 2).

TN

Fig. 2. Substrate hydrolysis activities of strain B2. (A: Amylase hydrolysis;
B: Protease hydrolysis; C: Lipase hydrolysis).

Table 1. Extracellular enzymatic activities (amylase, protease, and lipase) of strain B2.

Strain name Enzyme activity diameter (mm)

Amylase Protease Lipase

B2 3+0,03 14 £ 0,06 20 £ 0,03

The results of this study are consistent with those reported by Alagarasu et al. (2021),
where supplementation of Bacillus subtilis in the diet significantly enhanced protease, lipase,
and amylase activities in whiteleg shrimp (Litopenaeus vannamei), while also improving
resistance against Vibrio alginolyticus [12]. Similarly, Monier et al. (2023) reported that
probiotics containing B. subtilis and B. licheniformis not only improved water quality but also
strongly stimulated digestive enzymes (protease, lipase, amylase), promoting better shrimp
growth and reducing disease risk [13]. More recently, Monzon-Atienza et al. (2024)
demonstrated that strains B. subtilis AJQ03 and AJQO5 simultaneously produced protease,
amylase, and lipase with high hydrolysis indices, highlighting the important role of Bacillus
strains in organic matter decomposition and supporting animal health [14]. These findings
indicate that strain B2 has strong potential for protein and lipid degradation, which are major
components of feed and residual organic matter in shrimp farming systems. Thus, strain B2 not
only exhibits strong antibacterial activity against V. parahaemolyticus but also displays
remarkable extracellular enzymatic activities, particularly protease and lipase, confirming its
potential application in improving culture environment and promoting shrimp health.

3.3. Evaluation of Bacteriocin Activity

The bacteriocin activity of strain B2, assessed using the agar well diffusion method,
showed that the culture extract of B2 produced a clear inhibition zone against Vibrio
parahaemolyticus, with an average diameter of 21 mm.
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These findings are consistent with those of Chen et al. (2024), who isolated Bacillus
subtilis O-741 capable of producing amicoumacin A, which formed a substantial inhibition
zone against V. parahaemolyticus and simultaneously improved the survival rate of Artemia
nauplii in in vivo assays [15]. Similarly, Gao et al. (2024) reported that three B. subtilis strains
(P8, P29, P30) isolated from shrimp culture systems exhibited strong antagonistic activity
against V. parahaemolyticus, highlighting the potential role of Bacillus strains in the prevention
of Vibrio-related diseases [16]. In addition, Pereira et al. (2022) emphasized that bacteriocins
derived from Bacillus not only inhibit multiple Vibrio strains but also represent a safe
alternative to antibiotics, contributing to sustainable aquaculture development [17]. Thus, with
its ability to simultaneously produce extracellular enzymes and bacteriocins, strain B2 emerges
as a promising candidate for probiotic development in shrimp aquaculture, contributing to the
control of V. parahaemolyticus and enhancing sustainable farming performance.

o ‘

Fig. 3. Bacteriocin activity of strain B2 against V. parahaemolyticus.
IV. CONCLUSION

The study demonstrated that bacterial strain B2 possesses potent antagonistic activity
against V. parahaemolyticus, while also secreting extracellular enzymes (protease, lipase,
amylase) and a biologically active bacteriocin. These properties enable B2 to not only control
pathogenic bacteria but also contribute to improving the culture environment and aiding host
digestion. Therefore, strain B2 holds great potential for application in the development of safe
and effective probiotics to prevent Vibrio-related diseases and promote sustainable aquaculture.
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ABSTRACT

This study aimed to isolate and evaluate the antibacterial potential of indigenous
bacteria against Vibrio parahaemolyticus from white shrimp (Litopenaeus
vannamei) aquaculture pond in Cam Ranh (Khanh Hoa). Bacterial isolates were
obtained from water and sediment samples, purified, and screened using the agar
diffusion method. The selected strain was characterized for morphology and
extracellular enzyme production, and its identity was confirmed by 16S rRNA
gene sequencing. Bioactive compounds were extracted from cell-free supernatant
using organic solvents and evaluated for antibacterial activity, minimum inhibitory
concentration, and stability under different conditions. Strain BL exhibited strong
inhibitory activity against Vibrio parahaemolyticus with an inhibition zone of 30
+ 0.2 mm. It was identified as Bacillus licheniformis with 100% sequence
similarity, exhibiting diverse extracellular enzyme activities, including protease,
cellulase, and lipase. The ethyl acetate extract demonstrated high antibacterial
activity (32 + 0.4 mm) and a low minimum inhibitory concentration (32 + 2.5
pg/mL). The activity remained stable at 40—121 °C and pH 5-9, but decreased after
protease treatment. These results highlight the potential of Bacillus licheniformis
BL as a biocontrol agent in aquaculture.

TACH CHIET VA PDANH GIA HOAT TINH KHANG VIBRIO
PARAHAEMOLYTICUS CUA CAQ HOAT CHAT SINH HQC TU CHUNG
BACILLUS LICHENIFORMIS BL BAN DIA PHAN LAP TRONG AO NUOI TOM
Vwong Thi Nga', Tran Thi Mai'?, Cung Thi Ngoc Mai', P5 Thi Lién', Quach Thi Lién', Hoang Thi
Phwong Hong®, Lé Thi Nhi Cong"*"

Wign Sinh hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam

’Hoc vién Khoa hoc va Cong nghé, VAST

3Trirong Cao ding Kinh té, Ky thudt va Thiy sdn

THONG TIN BAI BAO
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Ngay nhén bai:
Ngay hoan thién:

Ngay dang:

TU KHOA

Nghién ctru nay nham phan 1ap va danh gia tiém nang khang Vibrio
parahaemolyticus cia vi khuan ban dia ttr moi truong nudi tom thé chan trang
tai Cam Ranh (Khanh Hoa). Cac mau nude va bun duge thu thap, tién hanh
phan 1ap, 1am thuan va sang loc bang phuong phap khuéch tan trén dia thach.
Chung vi khuén tiém ning dwoc danh gia dic diém hinh thai, kha ning sinh
enzyme ngoai bao va dinh danh béng phan tich trinh tu gen 16S rRNA. Cac
hop chit sinh hoc dugc tach chiét tir dich nu6i cay khong té bao bang dung
moi hitu co va danh gié hoat tinh khang khuén, nong do tre ché t6i thiéu ciing
nhu d6 6n dinh theo nhiét do, pH va enzyme. Két qua cho thdy chung BL ¢

Bacillus licheniformis

kha nang tc ché manh Vibrio parahaemolyticus v6i duong kinh vong vo
khuan dat 30 = 0,2 mm. Ching duoc xac dinh 1a Bacillus licheniformis véi
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Vibrio parahaemolyticus d6 twong dong trinh tw dat 100%, c6 kha ning sinh enzyme ngoai bao nhu
Hoat tinh khane khua protease, cellulase va lipase. Cao chiét thu dugc bang ethyl acetate thé hién

o H.IA, ang St hoat tinh khang khuan cao (32 + 0,4 mm) va non’g d6 e ché t6i thiéu thap
Cao chiét ethyl acetate (32 £2,5 pg/mL). Hoat tinh khéng khuan duy tri tot trong khoang nhiét do tir
Nuéi trdng thiy san 40 dén 121 °C va pH tir 5 dén 9, nhung giam rd rét khi xur 1y vdi enzyme

protease. Két qua nghién ctru cho thay chung Bacillus licheniformis BL ¢6
tiém nang tmg dung trong phat trién ché pham sinh hoc kiém soét vi khuan
gy bénh trong nudi trong thuy san.

1. Gié6i thiéu

Trong bdi canh nudi trdng thity san toan cau phat trién nhanh, tém thé chan tring (Litopenaeus
vannamei) d3 tré thanh mot trong nhitng d6i tugng nudi chit lyc c6 gia tri kinh té cao. Tuy nhién,
hé thdng nudi tham canh v6i mat d6 16n di 1am gia ting dang ké nguy co bung phat dich bénh, dic
biét 14 cac bénh do vi khuén thudc chi Vibrio. Trong s6 do, Vibrio parahaemolyticus dugc xac dinh
1a tac nhan chinh gy hoi chimg hoai tir gan tuy cip tinh, gdy thiét hai nghiém trong cho nganh
nudi tém [1], [2]. Viéc phu thudc kéo dai vao khang sinh dé kiém soat bénh khong chi dan dén sy
xut hién cua vi khuin khang thudc ma con gy ton du trong san pham va tac dong tiéu cuc dén
mdi trudng nudi, lam gia tang ap luc tim kiém cac giai phap thay thé bén viing [3], [4].

Céc hop chit sinh hoc co nguon gbc tir vi sinh vat, dic biét 1a tir cac chung Bacillus, dang nbi
1én nhu mot hudng tiép can diy tiém niang nho kha ning sinh tong hop da dang cac chit khang
khudn nhu lipopeptide, bacteriocin va enzyme ngoai bao. Nhitng hop chét nay co thé wc ché vi
khuén gy bénh théng qua nhiéu co ché khac nhau nhu pha vd mang té bao, trc ché quorum sensing
va can trd hinh thanh mang sinh hoc, déng thoi thé hién do bén cao trong cac diéu kién moi truong
khic nghiét [5]-[7]. Mic du nhiéu nghién ctru trén thé gii di ching minh hiéu qua déi khang cua
Bacillus d8i v6i Vibrio spp., cac nghién ctru di sau vao tach chiét, xac dinh hiéu luc khang khuén
(MIC) va dic trung hoa céc tinh chét sinh hoc cta hoat chét van con han ché [8], [9].

Tai Viét Nam, cac nghién ctru vé vi khuan ban dia trong ao nudi tom chi yéu dung lai ¢ budc
phan 1ap va sang loc chung tiém ning, trong khi cic nghién ctru mang tinh hé thong vé tach chiét,
danh gi4 hoat tinh va lam rd ban chét hoa sinh cta cac hop chét khang khuén con chua duoc khai
thac day du. Dic biét, cac nghién ciru két hop ddng thoi danh gia hiéu luyc khang khuan véi cac yéu
td nhu d6 bén nhiét, 36 on dinh pH va anh hudng ctia enzyme nham suy luan ban chit hoat chat
con rat han ché [10], [11].

Do d6, nghién ctru ndy nham tach chiét va danh gia hoat tinh khang V. parahaemolyticus cua
cac hop chét sinh hoc tir chung B. licheniformis BL ban dia phan lap tir ao nudi tom tai Viét Nam.
Pong thoi, nghién ctru tién hanh xac dinh ndng d6 trc ché tdi thiéu va khao sat cac dic tinh sinh
hoc quan trong cua hoat chét, bao gém dd bén nhiét, do 6n dinh pH va anh huéng ctia enzyme,
nham budc dau 1am rd ban chat va dinh hudng Gmg dung trong phat trién ché pham sinh hoc phuc
vu nudi trong thily san bén ving.

2. Vat liéu va phuong phap nghién ciru

2.1. Vit liéu
- Nam mau bun va 5 mau nudc 1ay tir cac ao nudi tom thé chan tring tai phuong Cam Ranh, tinh
Khanh Hoa (toa d6 11°59°6”B 109°12°9” D)
- Chung vi khuéan kiém dinh Vibrio parahaemolyticus NT09 dugc Trung tam nghién ctru moi
truong va bénh thuy san Mién Nam cung cap.
2.2. Phén ldp va sang loc chiing vi khudn c6 khd néing khdng V. parahaemolyticus
2.2.1. Phan ldp vi khudn tir mdu ao nudi tém

Mau nuée va bun duoc thu thap tir cac ao nudi tom thé chan tring tai phuong Cam Ranh, tinh
Khanh Hoa va phan tich trong vong 24 gid. Mu dugc pha lodng ban dau voi dung dich NaCl10,9%
v6 tring (1 mL nudc hodc 1 g bun trong 9 mL), sau d6 pha lodng tuan tu dén cac nong do 10—
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10°® (mau bun) va 1031073 (mau nudgce). Tu mdi d6 pha lodng thich hop, 14y 100 pL dich huyen
phu cay trai trén moi truong hiéu khi tong s6 (HKTS) va i & 30°C trong 24 gio. Thanh phan méi
truong nay gém (g/L): NHsNO; 2; KH,PO,4 1; NaCl 10; KC1 0,25; MgCls 1,2; glucose 1; pepton 5;

cao men 0,2; cao thit 3; agar 20. Cac khuén lac dac trung duogc chon va lam thuan bang phu’ong
phap cdy ria lap lai trén moi truong HKTS cho dén khi thu dugc dong vi khuan thuan khiét, biéu
hién bang su xuit hién duy nhit cia mét dang khuén lac [12].

2.2.2. Sang loc cdc ching vi khudn cé kha ning khang V. parahaemolyticus

Céc chung vi khuén sau khi phén lap va lam thuan duoc danh gia kha ning dbi khang voi V.
parahaemolyticus bang phuong phap khuéch tan trén dia thach [13]. Chung kiém dinh V.
parahaemolyticus NT09 dugc hoat hoa trong méi truong NB dich, diéu chinh mat do khoang 10°
CFU/mL trude khi tién hanh thir nghiém d6i khang. Mat do vi khuan kiém dinh duoc xac dinh so
bd bang phuong phap do mat d6 quang hoc tai bude song 600 nm (ODeoo) bang may quang ph.
Dich nudi ciy sau d6 duoc pha lodng bang dung dich NaCl 0,85% vo trung dén gié tri OD tuong
ng v6i mat d§ khoang 10° CFU/mL theo dudng chudn da thiét 1ap trude do giira ODsoo va s6 lwong
té bao séng. Pong thoi mat do vi khudn dugc kiém tra lai bang phuong phap dém khuén lac trén
moi truong NA nhim dam bao do chinh x4c va tinh dong nhét cua dich huyén phu st dung trong
thi nghiém. Dich huyén phu ciia chung kiém dinh sau khi diéu chinh dugc trai déu trén bé mat moi
truong NA. Sau dé, duc 16 thach dé tién hanh thir nghiém. Cac ching vi khuén duoc hoat hoa trong
moi truong HKTS dich & 30°C trong 18-24 gid, ly tim & 6000 vong/phut dé thu dich néi. Tir mdi
mau, hat 100 pL dich ndi cho vao céac giéng thach, sau do u 6 30°C trong 24 gio. Hoat tinh khang
khuan duoc xac dinh thong qua duong kinh vong vo khuén (mm), tinh theo cong thirc: D — d, trong
do D la duong kinh vong trc ché va d 1a duong kinh giéng. Thi nghiém duoc lap lai t6i thiéu 3 lan.
2.3. Pdnh gid mét so dic diém sinh hoc v phén logi chiing vi khudn lwa chon
2.3.1. Xdc dinh kha nang sinh enzyme ngoai bao (amylase, protease, lipase va cellulase)

Kha nang sinh enzyme ngoai bao cua cac chung vi khuén dugc danh gia bang phuong phap
khuéch tan trén dia thach theo nguyén tic ciia Williams va Orphin [14]. Cac chung duoc nudi lic
trong moi truong HKTS long ¢ 30°C, 180 vong/phut trong 24 gid, sau do ly tam ¢ 6000 vong/phut
trong 15 phit dé thu dich ndi. Dich néi dugc st dung dé khao sat hoat tinh enzyme bang cach nho
100 pL vao cac giéng thach trén méi trudng chira co chét dic hiéu, u & 30°C trong 24 gid. Sau 1,
cac dia thach dugc xtr Iy bang dung dich Lugol 1X (d6i véi mdi truong chira tinh bot hoic CMC)
dé quan sat vong phan giai. Hoat tinh enzyme dugc xac dinh thong qua su xuét hién vong sang
xung quanh giéng thach.

Céc moi truong sir dung bao gdbm: méi trudng chira 1% CMC (cellulase)va 2% agar , 1% casein
(protease)va 2% agar , 1% tinh bt (amylase) va 2% agar , va 1% Tween 80 (lipase) va 2% agar .
MBoi thi nghiém duoc lap lai t6i thiéu 3 lan.

2.3.2. Phan logi vi khudn bang phan tich trinh tw gen 16S rRNA

DNA tong s6 cia chung vi khuan dugc tach chiét bang bo kit Wizard® Genomic DNA
Purification Kit (Promega, M¥) va kiém tra chat lugng bang dién di trén gel agarose 1%. Poan gen
16S rRNA dugc khuéch dai bang PCR st dung cap moi 27F (5~ AGAGTTTGATCCTGGCTCAG-
3%) va 1492R (5’-GGTTACCTTGTTACGACTT-3") trong phan tng 12,5 uL, gdm dém PCR (2,5
uL), DNA khuén (0,5 pL), dNTPs (0,5 uL), m&i mdi (1,0 uL), Taq polymerase (0,2 pL) va nudc
cét vo trung (6,8 pL). Chu trinh PCR: 94°C/4 phiit; 35 chu ky (94°C/35 gidy, 50°C/35 gidy, 72°C/1
phut); kéo dai cudi 72°C/5 phit.

San pham PCR (~1500 bp) duoc kiém tra, tinh sach bang bd kit HiPurA® (HiMedia, An D9)
va giai trinh tuy theo phuong phap Sanger trén hé théng ABI 3100 Avant (Applied Biosystems,
My¥). Trinh ty thu dugc dugc so sanh véi GenBank bﬁng BLAST dé xé4c dinh mirc do tuong déng
(>96%), dong thoi xay dung cay phat sinh ching loai bang phan mém MEGA 11 theo phwong phap
Neighbor-Joining véi 1000 1an bootstrap. Két qua duoc két hop véi dic diém hinh thai va sinh ly
— sinh hoa dé dinh danh ching vi khuan.
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2.4. Tdch chiét cic hoat chit sinh hoc tiv chiing vi khudn cé khi niang irc ché V.
parahaemolyticus

Quy trinh tach chiét hoat chét sinh hoc duoc thuc hién theo Tan va cong sy [15]. Ching vi
khudn dugc nubi cdy trong 100 mL moéi trudng HKTS dich (binh 500 mL) ¢ 30°C, 180 vong/phiit
trong 16—18 gio. Dich nudi dugc ly tam ¢ 10.000 vong/phit trong 20 phut, sau do loc qua mang
0,2 um dé thu dich nudi khong té bao (CFS). Cac hop chét sinh hoc duoc tach chiét tir CFS bang
phuong phap chiét 16ng—10ng v6i cac dung méi n-hexane, ethyl acetate, chloroform va diethylether
(ty 18 1:1, v/v), khudy trong 2 gid & nhiét d6 phong. Sau phan tach pha, pha dung méi hitu co dugc
thu va c6 quay chan khong ¢ < 40°C dé thu cao chiét th. Cao chiét tir pha hitu co dugc hoa tan lai
trong methanol, trong khi phan tir pha nuéc duoc hoa tan trong nude cit vo trung. Cac dung dich
sau d6 dugc loc qua mang 0,22 pm dé thu dich chiét thé phuc vu cac thi nghiém danh gia hoat tinh
khang khuan.

2.5. Ddnh gid hoat tinh khdng V. parahaemolyticus ciia cdc hoat chit sinh hoc tir vi khudn
2.5.1. Banh gia hoat tinh khang V. parhaemolyticus cua dich chiét chita hoat chdt sinh hoc tir vi
khudn

Hoat tinh khang V. parahaemolyticus cua cac dich chiét dugc danh gia bang phwong phap
khuéch tan trén dia thach [16]. Ching kiém dinh V. parahaemolyticus NT09 dwoc hoat hoa, diéu
chinh mat do thich hop va trai déu trén méi truomg NA. Cac dia gidy vo trung (6 mm) dugc tim 10
uL dich chiét, 1am kho va dat 1én bé mat thach da ca‘iy vi khudn. Pia dugc 1t & 30°C trong 24 gio,
kém theo dbi ching am (dung méi) va di chimg dwong. Hoat tinh khang khuin dugc xac dinh
thong qua dudng kinh ving e ché (mm), tinh theo cong thirc D — d, trong d6 D 1a dwong kinh
vong trc ché va d 1a dudng kinh dia gidy (6 mm). Két qua dwoc biéu thi dudi dang gia tri trung binh
ctia cac lan 1ap lai.

2.5.2. Xac dinh ndng dg ke ché toi thiéu (MIC)

Nong do u tre ché tdi thiéu (MIC) ctia cac cao chiét dugc xéc dinh bang phuong phap vi pha loang
trén dia 96 giéng. Cao chiét dugc hoa tan tao dung dich gbc va pha lodng hai lan lién tiép trong
moi trudng NB dé tao diy ndng do khao sat. Ching kiém dinh V. parahaemolyticus NT09 duogc
hoat héa trong méi trudng NB long & 28-30°C trong 16—18 gid, sau d6 didu chinh mat do dat
khoang 10¢ CFU/mL. Trong mdi giéng, bd sung mdi truomg NB, dich chiét va huyén phu vi khun
sao cho thé tich cudi cing ddng nhit. Thi nghiém bao gém ddi ching am (NB + vi khudn), ddi
ching tring (NB) va d6i ching dung méi. Cac dia duge u & 28-30°C trong 18-24 gid. Su sinh
truong vi khudn dugc dénh gia qua do duc hodc mét do quang, va gia tri MIC duoc xac dinh la
nong do thap nhat khong ghi nhan sy phét trién cua vi khuan. Mdi nghiém thirc duoc 1ap lai toi
thiéu ba lan.

2.6. Ddnh gid dic tinh sinh hoc ciia cdc hoat chit khdng Vibrio parahaemolyticus
2.6.1. D bén nhiét

Dich chiét chira hoat chét sinh hoc duge chia thanh céc phéan va xir 1y & cdc mirc nhiét do 40,
60, 80, va 100°C trong 30 phut va 121°C trong 15 phut, sau d6 1am ngudi vé nhiét do phong. Hoat
tinh khang V. parahaemolyticus clia cac mau sau xtr Iy duoc danh gia bang phuong phap khuéch
tan trén dia thach thong qua do dudng kinh vong vo khuan (mm). Mau khong xir Iy nhiét duoc sir
dung lam ddi chimng, va két qua dugc biéu thi dudi dang phan tram hoat tinh con lai so v&i dbi
chung.

2.6.2. P on dinh pH

Dich chiét duogc diéu chinh vé cac giatripH3,5,7,9vall béng HCI1 1 N hoac NaOH 1 N, sau
d6 0 ¢ nhiét do phong trong 1-2 gio. Sau xtr Iy, pH dugc dua vé trung tinh (=7,0) trudc khi danh
gia. Hoat tinh khang V. parahaemolyticus dugc xac dinh bang phuong phap khuéch tan trén dia
thach thong qua do duong kinh vong vo khuan (mm). Mau khong diéu chinh pH dugc sir dung lam
dbi chimg.

2.6.3. Anh hieong ciia enzyme
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Dich chiét dwoc xtr Iy riéng 1& véi cac enzyme gorn proteinase K, trypsm pepsin, amylase va
lipase (1,0 mg/mL) & 37°C trong 1-2 gid, sau d6 bat hoat enzyme bang gia nhiét & 80°C trong 10—
15 phit. Hoat tinh khang V. parahaemolyticus cia cac mau sau xir Iy duoc danh gia bang phuong
phap khuéch tan trén dia thach théng qua do duong kinh vong vo khuan (mm). Mau khong xir ly
enzyme dugc st dung lam ddi ching. Sy thay ddi hoat tinh dugc st dung dé dinh hudng so bd ban
chét cua hoat chit sinh hoc.

2.7. Phwong phdp xi¢ Iy 56 liéu

Tt ca cac thi nghiém duoc tién hanh ti thiéu ba 1an doc 1ap. Két qua duoc biéu dién dudi dang
gi4 tri trung binh + do 1éch chuin (mean + SD). Dit liéu duoc xtr 1y bing phan mém Microsoft
Excel hodc phan mém thdng ké chuyén dung.

3. Két qua va ban luin

3.1. Phén ldp va sang loc chiing vi khudn c6 khd nang khdng Vibrio parahaemolyticus

Tir cac mau nudc, bun ao va tom tai Cam Ranh (Khanh Hoa), ching BL dugc phan lap va xac
dinh c6 kha niang khang V. parahaemolyticus ndi bat, véi dudng kinh vong vo khuan dat 30 £ 0,16
mm (Béang 1 va Hinh 1). Kha ning d6i khang Vibrio cua cac chung Bacillus ciing d3 duoc ghi nhan
trong nhiéu nghién ctru truée day. LV va cong su [17] cho thdy ching Bacillus sp. JKO08 sinh
lipopeptide c6 kha ning trc ché V. parahaemolyticus VP0O2r véi duong kinh vong khang khuén dat
18,2 = 0,2 mm. Mahdhi va cdng su [19] cling ghi nhan cac chung Bacillus subtilis, B. cereus va B.
coagulans ¢ kha nang d6i khang véi cac chung Vibrio gay bénh, véi duong kinh vong khang
khudn dao dong 12-18 mm. Ngoai ra, Li va cong su [18] dd bao cao cac hop chét c6 ngudn goe tur
Bacillus, dac biét 1a cac lipopeptide va peptlde khang khuén, c6 tiém ning tng dung trong kiém
soat cac loai Vibrio gay bénh trong nudi trong thuy san. Tuy nhié€n, do su khac biét vé chung vi
khuén kiém dinh, diéu kién nuéi cdy, thanh phan méi trudng ciing nhu ndng d6 cac hop chat khang
khuén trong tirng nghién ctru, viéc so sanh truc tiép kich thude vong khang khudn gitta cac cong
bd can duge xem xét mot cach than trong. Mic du vy, két qua thu duoc cho thdy chung BL 1 mot
chung vi khuin ban dia c6 kha ning sinh tbng hop céac hop chit ngoai bao khang V.
parahaemolyticus v6i hoat tinh dang chd ¥, qua do cho thdy tiém ning tmg dung trong phat trién
cac ché phidm sinh hoc nhdm phong ngira va kiém soat bénh do Vibrio trong nudi tdm thé chan
trang

Trén co s& do, chung BL duoc lya chon dé tiép tuc nghién ctru cac dac diém sinh hoc va dinh
danh phan tir nham 1am 13 co ché d6i khang va dinh huéng ung dung. ,

Bang 1. Kha nang khang Vibrio parahaemolyticus cua chung vi khuan BL

STT Ky hiéu chiing Ngudn phan lap H(])(?ltutgzh(,l;l,f)n g
BL Cam Ranh, Khianh Hoa 30+0,2
Déi chimg dwong Doxycycline 30 pg/mL 14+0,2
3 Dbi ching 4m NaCl 0,9% 0

Hinh 1. Khd nang

e LT khang Vibrio
mm )

v 7 mm ) parahaemolyticus
Chung BL boi chiing duong boi chiing am NTO9 ciia chiing BL

3.2. Dic diém sinh hoc va dinh danh phén tir ciia chiing BL

* Pic diém sinh hoc ciia chung BL
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Két qua khao sat cho théy ching BL hinh thanh khuén lac mau tre"lng duc, dang tron, bé mit
kho, hoi nhan, mép gon, voi duong kinh khoang 3 mm. Quan sat hién vi va anh SEM (x30.000)
cho thay té bao c6 dang hinh que, Gram dwong, c6 kha ning sinh bao tir, bé mit twong dbi nhin va
c4u trac 6n dinh (Hinh 2). Nhitng dic diém nay pht hop véi vi khudn thudc chi Bacillus, nhém vi
sinh vét c6 kha ning thich nghi tot trong méi trudng nudi va sinh tong hop cac hop chit ¢ hoat
tinh sinh hoc.

Chung BL thé hién kha ning sinh tong hop da dang enzyme ngoai bio, bao gdm protease (23 +
0,2 mm), cellulase (22 + 0,2 mm), lipase (22 + 0,1 mm) va amylase (~3 mm) (Bang 2). Phé enzyme
nay cho thiy, chung BL c6 kha nang phén giai hiéu qua cac hop chit hitu co nhu protein, lipid va
cellulose, gop phan cai thién chét lugng mdi trudng nudi. Két qua nay tuong ddng véi cac nghién
ctru trén Bacillus spp. cho thdy kha ning tiét _enzyme manh ¢ lién quan dén tang truong vat nudi
va kiém soat vi khuan gay bénh [20], [21]. Dong thoi, hoat tinh enzyme ngoai bao co thé gop phan
tao loi thé canh tranh sinh hoc, han ché sy phat trién cua V. parahaemolyticus.

Chung BL sau khi giai trinh ty 2 chiéu, d3 thu dugc trinh tu gom 1438 nucleotide va dugc dang
ky trén ngan hang gene v6i mé s6 PZ380065. Khi so sanh trinh tir 16S rRNA cuia ching vi khuén
BL vai trinh ty 16S rRNA cia cac chung vi khuan khéac trén NCBI, ching t61 nhan théy trinh ty
gen cua chiing BL ¢6 d6 bao phui so sanh (query cover) 1én t&i 100% va d6 tuong ddng cao véi cac
trinh tu gen cua cac ching vi khuén thudc loai Bacillus licheniformis. Cu thé trong ddng 99,86%
v6i trinh tw gen 16S rRNA cua ching Bacillus lichenifomis ZBG40 (OP223358) va twrong dong it
hon (99,86%) véi chung Bacillus haynesii LB1 (PZ292867) nhung d9 bao phu 1a 99%. Két qua
nay phu hop véi nhidu nghlen clru trong va ngoai nudc, trong do B. chhemformzs thuong duogc
phan 1ap tir méi trudng nudi toém va thé hién hoat tinh khang Vibrio n6i bat [8], [11], [17]. Dang
chu y, B. licheniformis 1a loai c6 gia tri img dung cao trong nudi trong thily san nho kha nang hinh
thanh bao tir bén viing, thich nghi t6t v6i diéu kién moi truong khic nghiét, ddng thoi c6 kha ning
sinh enzyme ngoai bao va téng hop cac hop chit khang khuan. Su két hop giita cac dic diém hinh
thai, kha ning sinh enzyme va ning luc hinh thanh biofilm manh cta ching BL gop phan tao nén
loi thé sinh hoc 13 rét, giai thich cho hoat tinh dbi khang cao ddi véi V. parahaemolyticus.

Trén co sé do, chung BL dugc lya chon dé tiép tuc nghién ctru tach chiét va dic trung hoda cac
hoat chat khang khuén, nhdm 1am rd ban chét hoat tinh va dinh huéng tng dung trong phat trién
ché phim sinh hoc cho nudi tom bén viing.

Do phong dai 30.000 lan

Hinh 2. Hinh thdi khudn lac va té bao ciia ching vi khudn BL
Bang 2. Hoat tinh sinh enzyme ngogi bao cia chung BL
Puong kinh hoat tinh sinh enzyme (mm)
Protease Cellulose Lipase Amylase
23+£0,2 22+0,2 22+0,1 3+0,1
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g0 —Bacillus subtilis (AB042061)
82 LB{J’CE‘E&S halofolerans DEM 8802 (MN483266)

9z Bacillus amyloliguefaciens NBRC 15333 (ME182997)

100 Bacillus licheniformis BL (PZ380065)
100 | Bacillus licheniformis ZBGA0 (OP223338)

27 Bacillus altitudinis 41KF2b (ATE31842)

Bacfi‘fus thuringiensis IANM 12077 (D16281)
Bac:ifus cerens ATCC 14379 (MHE06388)

Bacillus albus MCCC 1A02146 (KJ812440)

79! Bacillus avthracis ATCC 14578 (AB190217)
Barcillus alveavuensis TM1 (AY605232)

49 Bacillus asahii MAQODL (AB105209)

o ,—Bacfifu:ﬂgxu: DEM 1320 (ABOI1183)

100 | Bacillus megaterium LAN (KJ369028)

Bacillus alcalophilus DEM 483 T (X756436)

0.01
Hinh 3. Vi tri phén logi ciia ching BL va cdc lodi ¢6 quan hé ho hang gan
3.3. Hoat tinh khdng khudn va néng dp irc ché téi thiéu (MIC) ciia cdc hoat chit sinh hoc

Céc hop chit sinh hoc tir chung B. licheniformis BL duoc tach chiét tir dich nuéi cdy khong té
bao bang cac dung méi c6 dd phan cuc khac nhau (n-hexane, chloroform, ethyl acetate va
diethylether). Két qua cho thdy hoat tinh khang V. parahaemolyticus tap trung chii yéu & phan doan
ethyl acetate. Cu thé, cao chiét ethyl acetate ctia ching BL cho dudng kinh vong v6 khuan dat 32
+ 0,4 mm va gia tri MIC dat 32 2,5 ug/mL, cho théy kha nang tc ché manh & néng do thép. Hoat
tinh nay nhiéu kha ning lién quan dén su hién dién cta cic hop chét ban phan cuc nhu lipopeptide
va polyketide, vén di dwoc chimg minh c6 hiéu qua cao dbi véi vi khuan Gram am.

So sanh véi cac nghién ciu qudc té cho thiy két qua thu duoc & mic cao. MIC cua B.
licheniformis di v6i V. parahaemolyticus thuong dao dong trong khoang 16-64 pg/mL [22], trong
khi cac cao chiét tir Bacillus spp. dugc bao cao nam trong khoang 32-256 pg/mL [23], [24]. Pong
thoi, duong kinh vong vo khuéan ciia phan doan ethyl acetate thudng ghi nhén trong khoang 20-30
mm [24], cho thay gia tri 32 mm cua chung BL la cao hon so voi nhiéu cong bd gan diy. Ngoai ra,
cac nghién clru gan day cling chi ra rang cac hop chat tr B. licheniformis c6 kha ning tac dong truc
tiép 1én mang té bao Vibrio, gy 10 ri ndi chat va trc ché sinh truong [25]-[26], phit hop véi hoat
tinh manh quan sat duoc trong nghién ctru nay. Nhin chung, cao chiét ethyl acetate tir chung BL
thé hién hoat tinh khang V. parahaemolyticus manh va 6n dinh, v6i hiéu lyc tuong dwong hoic
vuot nhiéu nghién ctru trong va ngoai nudc, cho thdy tiém ning tmg dung cao trong phat trién ché
pham sinh hoc thay thé khang sinh trong nudi tom.

Hinh 5. Hoat tinh khang Vibrio parahaemoliticus NT09 cua
cao chiét tir ching BL thu nhan bang dung moi ethyl acetate
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3.4. Diic tinh sinh hoc ciia cdc hoat chit khdng Vibrio parahaemolyticus tir chiing BL

Céc cao chiét tir ching Bacillus licheniformis BL cho thiy d6 6n dinh tuong d6i cao dudi cac
diéu kién méi truong khac nhau. Hoat tinh khang khuén duoc duy tri tot trong khoang 40-80°C va
van con dang ké sau xtr Iy & 100-121°C (=20-24 mm), cho thdy d6 bén nhiét cao, phu hop véi dic
tinh cua céc lipopeptide tir Bacillus da dugc ghi nhén trong nhiéu nghién ctru qudc té [5], [6].

Vé pH, cao chiét 6n dinh trong khoang pH 5-9, trong khi giam & pH cuc doan (3 va 11) nhung

van giit duoc hoat tinh. Xu hudng nay tuong dong véi cac bao cdo trude day vé cac hop chit dang
lipopeptide hodc peptide Vong [7], [8].

Hoat tinh khang khudn giam manh sau xi 1y véi protease nhung hau nhu khong thay ddi véi
amylase va lipase, cho thay hoat chat khang khuén c6 thé chta thanh phén protein hodc peptide.
Két qua nay goi y hoat chat c6 kha ning thudc nhém peptide hodc lipopeptide khang khuén c6
nguén goc tir Bacillus [4], [9]. Tuy nhién, dé xac dinh chinh x4c ban chat hoa hoc va co ché tac
ddng ctia hoat chét, can c6 thém cac nghién ciru phén tich chuyén sau nhu LC-MS, NMR hoic xé4c
dinh trinh ty peptide.

Két hop voi MIC thip (32 pg/mL) va vong v6 khudn 16n (~32 mm), cac hop chét tir chung BL
vira ¢6 hiéu luc cao vira 6n dinh trong diéu kién rong, twong duong voi cac lipopeptide nhu
lichenysin, surfactin hodc iturin da dugc cong b [5], [8]. Nhin chung, cac dic tinh nay cho thiy
hoat chat khang khuén tir ching BL nhiéu kha ning thudc nhom peptide hodc lipopeptide bén ving,
c6 tiém nang ung dung trong kiém soat Vibrio trong nuoi trong thuy san.

Bang 3. Anh huéng ciia nhiét @6, pH va enzyme dén hoat tinh khang V. parahaemolyticus ciia cao chiét BL

Yéu té Pidu kién Hoat tinh (mm)
Nhiét do (°C) 40/60/80/100/121 31+0,5/30+0,6 / 2840,7 / 24+0,8 / 20+0,9
pH 3/5/7/9/11 22+0,7 / 29+0,5 / 32+0,4 / 30+0,6 / 21+0,8
Enzyme Prot.K / Tryp / Peps / Amy / Lip 12+0,6 / 14+0,5 / 13+£0,7 / 31£0,5 / 30+0,6

Déi ching (khong xir 1y): 32 + 0,4 mm
Prot.K: Proteinase K; Tryp: Trypsin; Peps: Pepsin; Amy: Amylase; Lip: Lipase

4. Két luan

D3 phén 1ap va tuyén chon duoc chung vi khuan ban dia BL tir méi truong nudi tom tai Cam
Ranh (Khanh Hoa) c6 kha nang khang Vibrio parahaemolyticus, voi duong kinh vong vo khuan
dat 30 £ 0,2 mm. Dya trén dic diém sinh hoc va trinh tur gen 16S rRNA, chung BL duoc dinh danh
1a Bacillus licheniformis BL (d¢ twong dong 100%); va c6 kha nang sinh enzyme ngoai bao nhu
protease, cellulase va lipase. Cac hop chat sinh hoc tir chung BL duoc tach chiét hiéu qua bang
ethyl acetate, thé hién hoat tinh khang khuan cao (32 + 0,4 mm) va gia tri MIC thap (32 + 2,5
ng/mL). Hoat chat khang khuan c6 do bén nhiét tt (40—121°C), on dinh trong khoang pH 5-9 va
nhay cam véi protease, cho thay ban chit c6 kha ning thudc nhom peptide hoic lipopeptide.

Lo&i cam on

Cong trinh dugc thuc hién véi sy h tro kinh phi tir bé tai “Nghién ciru tao ché phém sinh hoc
nano-chét khang khuan c6 ngudn gdc tir vi sinh vat dé phong bénh hoai tir gan tuy céap tinh va phan
trang do Vibrio gy ra cho tom thé chan tring” do B6 Nong nghiép va Mbi truong tai trg va sir
dung cac trang thiét bi tai Phong Cong nghé sinh hoc mbi trudng, Vién Sinh hoc, VAST.
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