Tap chi Khoa hoc céng nghé va Thuc phdm 15 (1) (2018) 46-56

PHAN LAP, TUYEN CHON VI KHUAN SINH BACTERIOCIN
KHANG VIBRIO PARAHAEMOLYTICUS
GAY BENH TREN TOM

Pham Minh Tuin*, Nguyén Thi Hong Phan, Trian Anh Thu
Trwong Pai hoc Cong nghiép Thuwe pham TP.HCM

*Email: pmtuan@cntp.edu.vn

Ngay nhéan bai: 16/6/2017; Ngay chap nhan dang: 18/5/2018

TOM TAT

Hoi chimg chét sém (Early Mortality Syndrome - EMS) hay hoai tir gan tuy cap (Acute
Hepatopancreatic Necrosis Disease - AHPND) dugc xem 12 mot bénh nguy hiém trén tom da
anh huong dén nhiéu trang trai nudi tom trong khu vuec Pong Nam A. N6 dugc phat hién ¢
mién nam Trung Quéc, lan dau tién dugc bao cdo vao nam 2009 va sau dé & cac nude khac
nhu Viét Nam, Thai Lan va Malaysia. Viéc phan lap vi khuén lactic va Bacillus tir cac nguén
mau rau cai mudi chua, rudt dong vat thuy san va mau nude thu tr tu nhién dugc danh gia co
kha ning dbi khang véi Vibrio parahaemolyticus giy bénh trén tom. Khi khao sat kha ning
dbi khang cta 47 chung vi khuan lactic va 133 ching vi khuan Bacillus bang phuong phap
pha lodng canh trudng va khuéch tan trén dia thach, két qua phan lap va sang loc thu dugc
11/180 ching thé hién hoat tinh khang khuan. Chung Bacillus sp. BV1 véi kha nang ddi
khang manh nhét (ty 1€ khang 85,6%, hoat tinh bacteriocin la 4222,820 AU/mL) dugc tuyén
chon vao thtr nghiém xac dinh kha ning ddi khang trén tom thé chén tring. Ty 1& séng sot
clia tom & nghiém thire bo sung Bacillus sp. BV1 véi mat do 10° va 10° CFU/mL lan luot dat
85% va 90% so v6i nghiém thirc ddi ching trong 9 ngay thir nghiém.

Tir khéa: Vi khuén lactic, Bacillus, bacteriocin, Vibrio parahaemolyticus, EMS/AHPND

1. MO PAU

Mdi nam nganh céng nghiép tom ton that hon 1 ty USD do anh hudng cta Hoi ching
hoai tir gan tuy cap (EMS/AHPND) & tom, mot bénh méi xuét hién bi giy ra chu yéu boi vi
khuan Vibrio parahaemolyticus [1]. O Viét Nam, dich bénh nay da dugc phat hién tir ndm
2010, nhung thiét hai 16n do EMS chi dugc bao cao ké tir thang 3 nim 2011 & DPdng bang
song Ctru Long. N6 anh hudng dén khu vuc san xuit tom cua nhiéu tinh trong ving nhu Séc
Trang, Bac Li€u va Tra Vinh, vdi dién tich thiét hai udc tinh khoang 40.000 ha [2].

Viée diéu tri bang khang sinh va hoa chat c6 thé tiéu diét phan 16n cac vi khuan c6 1oi trong
nude ao nudi tom, chir khong chi cac vi khuén gy bénh. Bén canh do, du lwong khang sinh va
hoa chat con lai giy anh huong dén chét lugng san pham va sirc khoe nguoi sir dung [1]. Trong
nudi trong thay san, viéc sir dung cac ching vi khuan lactic va Bacillus spp. c6 kha ning tao
ra khang sinh sinh hoc (bacteriocin - mot loai protein do vi sinh vét sinh ra dung dé uc ché
cac vi sinh vat khac) dugc danh gia la mot giai phap méi, co thé tmg dung dé kiém soét cac
bénh do vi khuan Vibrio spp. gdy ra [3-5]. O Viét Nam da c6 mot sb nghlen ctru phan lap,
tuyén chon, danh gia kha ning kiém soat cia cic chung vi sinh vét dbi v6i vi khuan gay bénh
trén tom [3, 6-9]. Tuy nhién, chua c6 nghién ctru ndo vé dbi khang ddi tugng gy bénh chét
som trém tom theo co ché tao ra bacteriocin. Trén co s& d6, nghién ctru nay duoc thuc hién
nham phén 1ap, tuyén chon dong vi khuan c6 kha ning sinh bacteriocin trc ché Vibrio
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parahaemolyticus, huéng téi san xuit ché phim sinh hoc phong va tri bénh EMS cho tom,
g0p phan xay dung nganh nuoi trong thiy sadn bén virng.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CU'U
2.1. Poi twgng nghién ctru

Céc chung vi khuan lactic, vi khuan Bacillus dugc phan lap tr cdc san pham rau cai
muoi chua, rugt thuy san va mau nudce thu tir ty nhién.

Cac chung da dugc dinh danh gdm 6 chung vi khuén lactic va 68 ching vi khuan
Bacillus spp. dugc cung cap boi cong ty co phan Cong nghé sinh hoc Tién Phong (L6 23
duong Tan Tao, KCN Tan Tao, Q.Binh Tan, Tp.HCM).

Chung vi khuan Vibrio parahaemolyticus RIMD 2210633 strain O3:K6 phén 1ap tur tom
bénh AHPND da dugc dinh danh va xac dinh cé ddc tinh, cung cap tir cong ty cd phan Cong
nghé sinh hoc Tién Phong.

2.2. Phén lap vi khuin lactic va Bacillus

Tir chc nguon mau da chon, tién hanh dong nhat miu (1 g hoac 1 mL mau + 10 mL
nude mudi sinh 1y 0,9%) va pha loang thap phan dén nong d6 10” bang nudc mudi sinh 1y
0,9%. Hut 0,1 mL dlCh méiu & nong do 107, 10, 10” hodc 0,1 mL nudc (séng, ao nudi) &
noéng d6 10 2 , 107, 10 cho vao dia petri chua san mdi trudng De Man Rogosa and Sharpe
Agar (MRSA) déi v6i vi khuén lactic va méi trudng Nutrient Agar (NA) dbi v6i vi khuan
Bacillus [10, 11]. U trong ti 4m & 37 °C trong 48 gid d6i véi vi khuan lactic va 24 gio dbi
v6i vi khuan Bacillus. Mdi nong do pha lodng tién hanh 1ap lai 3 1an. Kiém tra hinh thai
khuén lac dic trung cta vi khuén lactic va vi khudn Bacillus [12, 13].

Sau khi kiém tra hinh thai, mot s6 thir nghiém duoc thuc hién dé xac dinh so bd cac
ching vi khuén lactic va Bacillus nhu: nhudém Gram, xac dinh su hinh thanh bao tir, thi
nghiém catalase, thir nghi€ém oxidase, khao sat kha nang di dong, kha nang sinh acid lactic
phan giai CaCO; [14-18].

2.3. Khao sat kha nang khang Vibrio parahaemolyticus

Tién hanh ting sinh vi khuan lactic trong méi truong MRS trong 48 gid, ting sinh
vi khuéan Bacillus & mdi trudng Nutrient Broth (NB) trong 24 gi¢. Sau do ly tam & toc do
11000 vong/phit trong 15 phut dé tach cin khuan. Dich sau ly tam dugce loc qua mang loc
0,2 pm trong diéu kién vo trung dé loai bo té bao con sot lai [19]. Didu chinh pH cua dich vi
khuén lactic bang dung dich NaOH 1N dén pH 6,5 [10].

Hut 1 mL dich vi khuﬁn Vibrio parahaemolyticus (mat d0 khoang 10" pFU/mL) cho
vao moi truong NB (c6 bo sung 1,5% NaCl), u ¢ nhiét do 37 °C trong 24 gi¢ dé tang sinh.

2.3.1. Phuong phap pha loang canh truwong (Broth-Dilution Method)

Hit 100 pL dich sau loc va trung hoa pH cho vao mdi 6ng thir d6i khang, sau d6 cho vi
khuan Vibrio parahaemolyticus vao dng sao cho mat do 1a 10" CFU/mL [20]. Mau dbi chimg (-)
khéng bd sung vi khudn. Mau ddi ching (+) khong b sung dich sau loc va trung hoa pH. U
& 37 °C qua dém rdi quan sat két qua. Kha niang khang khuin duoc xac dinh bang cach do
mat do quang & budc song 600 nm. Khi ty 1¢ d6i khang 16n hon hodc bang 50% thi dugc
xem 14 we ché tich cuc [21]. Ty 1& dbi khang duoc tinh theo cong thirc:
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ODs0. pe) = OD600, Bk %100 (%)
ODgo0, pC(+)

Ty 1é dbi khang =
Trong do:
ODgo0, pc+): mat 4o quang ¢ budce song 600 nm cua 6ng d6i chimg duong

ODgo0, pk: mMat d6 quang & bude song 600 nm cua dng dbi khang
2.3.2. Phuong phdp khuéch tan trén dia thach (Agar Well Diffusion)

Duc 16 v6i duong kinh 6 mm trén bé mit dia thach. Hat 0,1 mL canh truong vi khuan
Vibrio parahaemolyticus trai déu 1én bé mat thach NA 1,5% NaCl. Hat 100 pL dich sau loc
va trung hoa pH cho vao mdi 16. U dia ¢ 37 °C qua dém rdi quan sat két qua. Kha nang
khang khuan dugc xac dinh bang sy hién dién cia vong khang khuan. Néu duong kinh vong
khang khuan 16n hon hodc bang 6 mm thi duge xem la c¢6 kha ning trc ché [22].

dkk =D —di

Trong do:

dkk: duong kinh vong khang khuan xung quanh 15 (mm)
D: dudng kinh vong tre ché (bao gdm dudng kinh 18) (mm)
di: duong kinh 16 (mm)

2.3.3. Xac dinh hoat tinh bacteriocin

Tién hanh thi nghiém nhu phwong phap khuéch tén trén dia thach (muyc 2.3.2). Mot don
vi hoat tinh cua bacteriocin (AU) dwoc dinh nghia 1a 1 don vi dién tich cia viung uc ché
(mm?) ma 1 mL dich thir nghiém tao ra [23]. Cong thtc tinh:

AU/mL =25

_ Trong do6: Lz: dién tich vong khang khudn (mm?); Ls: dién tich 15 (mm?); V: thé tich
mau (mL)

2.4. Xic dinh co ché dbi khang

Dé xac dinh ban chét cua yéu td khang khuan do chung ddi khang sinh ra, canh trudng
nudi cdy ctia ching vi khuan ddi khang dwoc xtr Iy nhur trén: ly tim va loc dé tach té bao, trung
hoa pH vé 6,5 (muyc 2.3). Tiép theo do6 dich sau loc va trung hoa pH duoc xir Iy véi proteinase
K (Promega, Madison, WI, USA): 5 mL dich + 1 mL proteinase K & ndng d6 1 mg/mL, 0 &
37 °C trong 2 gid, sau d6 dun néng & 100 °C trong 3 phut dé bién tinh enzyme [24]. Mau duoc
kiém tra hoat tinh khang khuan bang phuong phap pha lodng canh trudng va khuéch tan trén
dia thach.

2.5. Kha niing d6i khang ciia vi khuén tuyén chon thir nghiém trén tém

Thir nghiém ddi khang bd sung Vibrio parahaemolyticus & mat d6 10° CFU/mL nudc nuéi
tom va chung vi khuan duoc tuyén chon (BV1) ¢ hai mat do tuong ing 10* va 10° CFU/mL
nude nudi tdm cho mdi nghiém thirc [25, 26]. Mau dbi ching (-) khong bd sung vi khuan
Vibrio parahaemolyticus. Mau ddi chimg (+) bo sung vi khuan Vibrio parahaemolyticus mat
d6 10° CFU/mL nudc nudi tom.

T6m khoe manh 12 ngay tudi dugc cung cip boi cong ty c¢6 phan CNSH Tién Phong va
cac thi nghiém duoc tién hanh tai cing mot dia diém. Khdi lvong tom thi nghiém dao dong
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trong khoang 0,005 — 0,010 g/con, c6 thé duge xem nhu khong cé su sai khac vé kich thudce
gilta cac nhom tém. Diéu kién chim soc quan 1y tom trong cac bé 1a nhu nhau trong thoi
gian thi nghiém. Phan b6 ngau nhién 160 con trong 8 bé (20 con/bé) chira 5 lit nudc bién co
d6 man & khoang 15%o. Nudi tom thich nghi voi diéu kién séng 2 ngay trudc khi tién hanh
thi nghiém.

Céc thong s6 hoa 1y clia nudc nudi tom duoc do bang bo kit SERA (NO, Test Kit—
Germany, NH,/NH; Test Kit-Germany, kH Test Kit-Germany), sir dung may quang pho so
mau (Spectro-V11D, MRC, Israel) & bude song 548 nm (NO,), 640 nm (NH,).

Mai nghiém thirc lap lai 2 1dn. Kiém tra 2 ngay/lan trong thoi gian thir nghiém. Theo
ddi cac chi tiéu moi truong, vi sinh va ty 1€ song sot.

Sb lugng luc sau

Ty 18 séng sot = x100 (%) [27]

S6 luong ban dau
2.6. Phin tich thong ké

Céc sb liéu thu thap dugc tinh toan va thér}g ké mo ta bang Microsoft Excel 2010. S6
liéu duoc so §énh thong ké ANO\{A nhi€u nhan t6 s dung de xac dinh su khac biét c6 y nghia
(p <0,05). Tat ca cac phan tich thong ké duoc thuc hién bang Statgraphics Centurion XVLIL

3. KET QUA VA THAO LUAN
3.1. Phén l1ap vi khuin lactic va Bacillus

TUr hinh théi khuén lac ctia vi khuan lactic dién hinh theo md ta ciia Kandler va Weiss nhu
tron, tréng, bo déu da quan sat dai thé va lya chon duoc 47 chung tir 9 nguén mau nudi céy trén
mdi trudng MRS [12]. Trong do, cac ching phén 1ap tir rau cai mudi chua (5/47), tir rudt thiry
san chiém nhiéu hon (42/47). Két qua kiém tra cac ddc tinh sinh hoa cho thiy 41 dong vi
khuan Gram dwong, c6 kha ning sinh acid lactic, catalase (), khong di dong, pH dich nuéi
cdy trung binh 3,69-4,52.

Tu hinh thai khuan lac dic trung cho vi khuén Bacillus nhu ria nhan, khong déu, nhin
boéng hoac kho min, mau tu tréng trong dén vang nhat [13]. Quan sat dai thé va tuyén chon
70 chung tir 5 ngudn miu phan 1ap trén moi truong NA. Trong d6, cac chung tir san pham
rudt thuy san (48/70) va cac ching tir mau nude thu tir tw nhién (22/70). Sau khi kiém tra cac
dic tinh sinh hoa, tuyén chon dugc 65 chung vi khuan c6 hinh thai gidng voi Bacillus, 1a
nhiing tryc khuan bat mau Gram duong, ngin hodc dai, c6 bao tir ngan hon té bao sinh
dudng [28].

3.2. Khio sat kha niing d6i khang Vibrio parahaemolyticus

Trong 47 ching vi khuén lactic (41 ching phén 1ap va 6 ching duoc cung cép tir Cong
ty ¢6 phan CNSH Tién Phong), qua khdo sat chi c¢6 2 ching SU31 va SU41 thé hién hoat
tinh khang dbi v6i Vibrio parahaemolyticus sau 3 1an lip thi nghiém bang phwong phép
khuéch tan trén dia thach va pha lodng canh truong. Cu thé, ching vi khuan lactic SU31
dugc phan 1ap tur rudt tdm su co tinh khang khuan manh véi ty 1 khang 63,7%, hoat tinh
khang khudn 14 2487,090 AU/mL. Pic tinh khang khuan cua 2 chung vi khuén ¢ nguon gbe
tir rudt tom st nay (SU31 va SU41) dugc trinh bay trong Bang 1. Vi khuén lactic thé hién
dugc kha ning d6i khang 1a do ching c6 thé sinh ra cic chét co tinh khang khuan nhu acid
lactic, CO,, H,0,, diacetyl va dac biét l1a bacteriocin [29]. Anh huong cua acid lactic da duogc
loai bo khi cac thi nghiém dbi khang déu duoc thuc hién véi canh truong da trung hoa pH.
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Vi véy, dé xac dinh yéu t6 khang khuan c6 phai la bacteriocin hay khong, canh truong sau loai
bo té bao va trung hoa pH s€ duoc xur 1y vdi enzyme proteinase K trude khi thir d6i khang.

Hinh 1. Két qua dbi khang ciia mot s6 ching vi khudn phan lap dugc

(A.Vi khuan lactic; B.Vi khuan Bacillus) dbi véi Vibrio parahaemolyticus.

Kiém tra tinh khang khuén v6i Vibrio parahaemolyticus ctia 133 chung vi khuan Bacillus
(65 chung phan 1ap va 68 chung da dinh danh), c6 9 ching (CARE2, BT32, BSU11, BSU21,
BSU22, BSUS1, BSU63, BA21, BV1) thé hién dic tinh dbi khang Vibrio parahaemolyticus
sau 3 1an lap thi nghiém bing phuong phap khuéch tan trén dia thach va pha lodng canh
truong. Trong d6, BA21 va BV1 c6 dic tinh khang khudn vuot tréi. Kha ning khang khuan
clia cac chung dugc trinh bay trong Bang 2. Chung vi khuin BV1 phan lap tir nudc sdng c6
tinh khang khuan manh nhét véi ty 1€ khang 85,6%, hoat tinh bacteriocin la 4222,820 AU/mL.
Bén canh d6, chung BA21 phan lap tir nwéc ao nudi tom ciing thé hién ty 1& khang cao 77,1%,
7 chiing con lai biéu hién tinh khang khuin & muc thap hon 34,5— 58,8%.

Bdng 1. Kha ning khang Vibrio parahaemolyticus ctia vi khuan lactic

P ol lfhang 1ong D6i khang trén dia thach
Tén chi Neudn o Keét qua do ODgponm
én chung guon goc
Ty 1¢ khéng (%) Duong kinh vong khang | Hoat tinh bacteriocin
y 1¢ Khang (7o khuén (mm) (AU/mL)
su3 | Phanlapar 64,29 + 2,06 12,67 £ 1,50 2487,09 + 420,72
ruQt tom su
susp | Phan lapar 46,43 +3,57 7,33 £0,50 1115,25 +70,69°
rudt tdbm su

“b- thé hién sw khdc biét cé Y nghia vé mdt thong ké (p < 0,05)

O nghién ciru nay, nhitng ching vi khuan phéan lap tir nude séng va nude ao nudi tom
¢6 tinh khang Vibrio parahaemolyticus manh hon cic chung phan 1ap tir cac ngudn khac.
MaAu nudc thu tir tu nhién 1a nguén nudc hdn hop ciia nude ngot va nude man. Vi thé, su
khac biét 1on vé do man dugc cho réng céc loi vi khuan phat trién manh trong ngudn nudc
d6 c6 thé chiu dugc sy bién dong 16n vé do man clng nhu san sinh cac hop chat giup chong
lai cac vi khuén khac va thich nghi v6i moi truong song. Céac ket qua cua nghién ctru vé kha
ning khang khudn hién nay da chi ra rang, cac phan lap tir nguén mau tu nhién c6 thé tim ra
cac hop chat khang khudn da dang [30].

Gan déy, nhiing két qua tuong tu di chimg minh hop chat tht cAp sinh ra tir Bacillus
spp. khong mat hoat tinh véi nhitng thay doi vé d6 man va nhiét d¢ cia moi truong [31].
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Nghién ctru ndy ciing cho thdy cac san phim trao ddi chét cua Bacillus pumilus c6 kha ning
{rc ché sy phat trién cta Vibrio parahaemolyticus.

Bdng 2. Kha nang khang Vibrio parahaemolyticus cia vi khuan Bacillus

o ngiul:ih;:)lgollg?ogo,,m D6i khang trén dia thach
Tén chung Nguon goc .
Ty 1¢ khang (%) Puong kinh vong |Hoat tinh bacteriocin
khang khuan (mm) (AU/mL)
CARE2 | Cong ty Tién Phong 34,64 £ 1,25 6,67 £ 1,20 1000,07 + 247,72¢
BT32 Phan 1ap tr rudt tom thé 49,05 £ 2,27 7,33 £0,33 1115,27 £ 70,69°
BSUL11 Phan 1ap tor rudt tom su 58,10 + 1,04 11,67 £ 0,33 2170,32 91,63
BSU21 | Phéan lap tir rudt tom sa 52,26 £2,37 10,33 £ 0,33 1814,27 + 86,39
BSU22 | Phéan lap tir rudt tom sa 49,52 + 0,66 9,67+0,33 1646,72 + 81,16
BSUS1 Phan 1ap tir rudt tom su 33,57 + 1,64 11,00 £ 0,58 1992,29 + 154,20
BSU63 | Phan lap tir rudt tom st 53,21+ 1,76 11,00 £ 0,58 1992,29 + 154,20
BA21 Phan 1ap tir nudce ao tdm 76,78 £ 4,39 14,00 + 2,65 2968,81 + 862,12%
BV1 Phan 13p tr nuée song 85,24+ 0,31 17,67 £ 2,60 4222.82 +959,09*
abe

o thé hién s khdc biét ¢6 y nghia vé mat thong ké (p < 0,05)

Tai nhing thoi diém khac nhau ctia qua trinh sinh trudng, vi khuén lactic va Bacillus c6
thé tiét ra chat khang khuan véi ham luong khac nhau. Vi vay, kich thudc vong khang khuan
v6i V. parahaemolyticus do duoc ciing khac nhau khi thu dich ly tim ¢ nhitng thoi diém
khac nhau. Trong nghién ctru ndy, ty 18 sé ching c6 kha ning khang V. parahaemolyticus véi
co ché tao ra hop chét twong tu bacteriocin 1a 6,11% (11/180 ching). Trong sb cac ching
khang Vibrio spp., ty 1& xuat hién chung Bacillus cao hon so véi vi khuan lactic (9/2).

3.3. Xac dinh co ché d6i khang

Sau khi xur ly béng enzyme proteinase K, dich loc ciia 11 ching vi khuin thu nghiém
khong con hoat tinh dbi khang véi Vibrio parahaemolyticus. Diéu nay cho thay yéu t6 khang
khuan ciia cac chung c6 ban chat 1a protein. Két qua nay twong ddng voi nhidu nghién ciru
trong nhiing ndm gan day trén cac chung Vibrio mediterranei 1, Enterococcus faecalis,
Pediococcus acidilactici HWO1 [32-34]. Cac nghién clru ndy déu phat hién cac hop chét
khéng khuén 13 protein va xac dinh cac hop chéat dang nay 1a bacteriocin. Trong nghién ctru
nay, 11 ching vi khuan thir nghiém thé hién d6i khang voi Vibrio parahaemolyticus cé thé
theo co ché tao ra cac hop chat twong tw nhu bacteriocin.

Thoi gian gan day da c6 mot sd nghién ciru vé ing dung bacteriocin kiém soat tac nhan
gdy bénh trong nudi trong thuy san. Cac bacteriocin san xuét tir Lactobacillus plantarum 89
va Pediococcus pentosaceus c6 kha ning trc ché 42-54% vi khuan Vibrio parahaemolyticus
giy bénh trén c4 [35]. Trén d6i tugng tom st (Penaeus monodon), chiung Bacillus subtilis
BT23 tao ra hop chat khang khuan, c6 tac dung t6t trong viéc chong lai sy ting trudng cia vi
khuédn gy bénh Vibrio harveyi, gitip cho ty 1& chét cta tdm giam 90% [26]. Bacillus pumilus
B3.10.2B, mdt chiing c6 kha ning tao bacteriocin, khi b6 sung vao thirc dn c6 kha ning cai
thién ty 1¢ song ciia tom hum bong (Panulirus ornatus) cam nhiém boi vi khuan gy bénh
Vibrio owensii [36]. Hai et al. phan 1ap dugc 2 chung thudc cac loai Pseudomonas
aeruginosa va Pseudomonas synxantha c6 kha nang sinh hop chét tuong tu bacteriocin va trc
ché dugc 15 loai Vibrio giy bénh trén tom (thé) gan (Penaeus latisulcatus) tir cac ché pham
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sinh hoc [37]. Str dung bacteriocin va vi khudn tao bacteriocin 1a mot giai phap rét trién vong
dé phong chong céac bénh trén vat nuoi thily san do vi khuan gay nén [38].

3.4. Kha ning dbi khang ciia vi khuin tuyén chon thir nghiém trén tém
3.4.1. Chi tiéu moi truong

Nudc trong cac bé thi nghiem ¢ pH dao dong trong khoang 7,8-8,2, 1a khoang phu hop
cho tém [39]. Trong thoi gian thi nghiém, ham lugng nitrite (NO;) tang tir 0,5 mg/L dén
3,5 mg/L, ham luong ammonia (NH;) tang tir 0,8 mg/L dén 6,0 mg/L. Cac yéu té moi truong
¢6 su bién dong do khong thay nudc trong thoi gian thi nghiém. Tuy nhién, diéu nay anh
hudng khong nhidu dén tang truong va séng sot cuia tom trong thoi gian thi nghiém. b kiém
& cac nghiém thic dao dong trong khoang 130-180 mg/L. Chi tiéu oxy hoa tan chu yéu phu
thudc vao qua trinh suc khi va dao dong trong khoang 4,7-7,2 mg/L.

3.4.2. Chi tiéu vi sinh

Su bién dong mat do vi khuan Vibrio spp. trung binh & cac bé ddi chung (+) c6 khuynh
hudng ting dan tir 1,3 x 10° CFU/mL dén 3,2 x 10'° CFU/mL trong 9 ngay (Hinh 3). O bé khéo
sét bo sung Bacillus sp. BV1 véi méat d 10* CFU/mL, mat do Vibrio spp. tang tir 1,2 x 10’ CFU/mL
1én 6,8 x 10° CFU/mL trong 6 ngay dau nhung sau d6 giam dan con 2,2 x 10’ CFU/mL ¢ ngay
két thuc thi nghiém. Diéu nay c6 thé 1a do mat do vi khuan Bacillus sp. BV1 ting 1én dén
mot mic di 10n c¢d thé e ché sy phat trién cia vi khuan Vibrio parahaemolyticus
(Hinh 2). O bé khao sat bd sung Bacillus sp. BV1 véi mat ¢6 10° CFU/mL, mat do
Vibrio spp. giam tir 4,4 x 10° CFU/mL xubng con 1,2 x 10* CFU/mL, cho thy tac dung trc
ché manh mé& cta vi khuan Bacillus sp. BV1.
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Hinh 2. Mat d6 vi khuan Bacillus sp. BV1 Hinh 3. Mat d6 vi khuan Vibrio spp.

Két qua nay cho thiy c6 mdi lién quan cua viée bd sung vi khuan Bacillus sp. BV1 dén
su giam mat do vi khuan Vibrio spp. trong cac bé thir nghiém. Diéu nay phi hop voi két qua
nghién ctru ciia Moriarty: khi sir dung probiotics chira mét chiing thudc loai Bacillus subtilis
ty 1€ séng cua tom su tang, han ché dugec mim bénh do vi khuan Vibrio spp. trong nudc va
bun day ao [40].

3.4.3. Ty 1¢ song st ciia tom sau 9 ngay thir nghiém

Ty 1é séng clia tom & nhitng nghiém thirc c6 bd sung vi khuan Bacillus sp. BV1 cao hon
v6i nghiém thirc di chimg (Hinh 4). Sau 5 ngay dau thi nghiém, ty 1& séng cta tom khong
c6 su khac bi€t gitra cac nghiém thirc. Tuy nhién, dén ngay thu 6 thi ty 1¢ song cua tom &
nghiém thirc d6i ching (+) giam xudng con 85%. Ty 1¢ sdng cudi cung cua tom sau 9 ngay
cam nhiém & nghiém thic ddi ching (+) 1a 0%, cac nghiém thirc bd sung vi khuén Bacillus
sp. BV1 v6i mat d6 10 CFU/mL va 10° CFU/mL ¢6 ty 18 sng cudi cing cta t6m lan luot 1a
85% va 90%.
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Hinh 4. Ty 1& séng st ctia tom sau 9 ngay thir nghiém

Nguyén nhin dan dén ty 18 séng cta tom & cac nghiém thirc c6 bd sung vi khuin cao
hon dbi chimg o6 thé do Bacillus sp. BV1 da ché vi khuan Vibrio parahaemolyticus gy
bénh chét sém trén tom, gilp tang ty 1€ song cho tom, dong thoi tao diéu kién thuan loi nhu
giup cai thién moi trudng song bang cach phan huy hét thic an thira, giup tom tiéu hoa tot,
phan tan khi doc, gia ting mién dich,... Két qua nay twong dong véi két qua nghién clru cua
Balcazar va Rojas, trong d6 Bacillus subtilis UTM 126 ¢ kha nang tc ché ba chung Vibrio
parahaemolyticus, Vibrio alginolyticus, Vibrio harveyi [11].

4. KET LUAN

Sang loc kha ning ddi khang véi vi khudn Vibrio parahaemolyticus cia 180 chung vi
khuan, két qua thu dugc 2 ching vi khuan lactic (SU31, SU41) va 9 chiing vi khuan Bacillus
(CARE2, BT32, BSU11, BSU21, BSU22, BSU51, BSU63, BA21, BV1) thé hién tinh chat
d6i khang théng qua co ché sinh hop chat bacteriocin. Trong d6, chung vi khuén thé hién
hoat tinh d6i khang t6t nhat 1a BV1 phan lap tir nudc song (ty 1é khang 85,6%, hoat tinh
bacteriocin 4222,820 AU/mL). Ty 1& séng sot ctia tom & nghiém thirc bd sung Bacillus sp.
BV1 v6i mat d6 10° CFU/mL dat 85% so voi nghiém thic ddi ching. O nghiém thirc bd
sung Bacillus sp. BV1 véi mat d6 10° CFU/mL ty 1é song sot dat 90% trong 9 ngay thir
nghiém. Ching BV1 thé hién tiém nang c6 thé phat trién thanh ché pham sinh hoc ding dé
kiém soat bénh EMS/AHPND trén tom.
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ABSTRACT

ISOLATION AND SCREENING OF BACTERIOCIN PRODUCING BACTERIA
INHIBITING SHRIMP PATHOGENIC VIBRIO PARAHAEMOLYTICUS

Pham Minh Tuan*, Nguyen Thi Hong Phan, Tran Anh Thu
Ho Chi Minh University of Food Industry
*Email: pmtuan@cntp.edu.vn

Early Mortality Syndrome (EMS) also named Acute Hepatopancreatic Necrosis
Disease (AHPND) should be considered as a dangerous shrimp disease that has affected
shrimp farms in Southeast Asia. It was detected in shrimp farms in southern China as first
record in 2009 and afterward in Vietnam, Thailand and Malaysia. Lactic acid bacteria and
Bacillus isolated from some samples of various fermented vegetables, seafood
gastrointestinal tract and pond water were supposed to have capability to antagonize Vibrio
parahaemolyticus causing the EMS. 47 strains of lactic acid bacteria and 133 strains of
Bacillus were isolated and tested for antibacterial assays with the broth-dilution method and
the agar well diffusion method. The results showed that 11 out of 180 strains could inhibit
the Vibrio. The Bacillus sp. BV1 strain showed the highest antibacterial activity
(antibacterial activity of 85.6%, bacteriocin activity of 4222.820 AU/mL). This strain was
selected for the antagonistic experiment to Vibrio parahaemolyticus on white leg shrimp.
Survival rates were significantly improved to 85% and 90% (for the treatment with 10* and
10° CFU/mL of Bacillus sp. BV1, respectively), which were much higher than untreated
control after 9 days of challenge.

Keywords: Lactic acid bacteria, Bacillus, bacteriocin, Vibrio parahaemolyticus, EMS/AHPND.
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