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HOAT TiNH KHANG KHUAN CUA DICH CHIET TU CAY CHO PE
THAN XANH (Phyllanthus amarus) DOI VOI VI KHUAN Vibrio
parahaemolitycus VA Vibrio sp. GAY BENH HOAI TU GAN TUY CAP
TREN TOM CHAN TRANG (Litopenaeus vannamei)

Antibacterial activity of Phyllanthus amarus extracts towards acute
hepatopancreatic necrosis disease in white leg shrimps (Litopenaeus
vannamei) caused by Vibrio parahaemolitycus and Vibrio sp.
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Tém tit. Bai bdo trinh bay kha nang khang khuan cta dich chiét tir ciy ch6 dé than xanh (Phyllanthus
amarus) d6i voi vi khuan Vibrio parahaemolitycus va Vibrio sp. gay bénh hoai tir gan tuy cip trén tom
chan tréng (Litopenaeus vannamei) nudi tai Thira Thién Hué. Két qua cho thay dich chiét tir cay ché dé
than xanh nong d6 250-1.000 mg/mL c6 duong kinh vong khang khuan d6i véi V. parahaemolitycus la
16,6-21,4 mm va Vibrio sp. la 17,6-23,6 mm. Nong do trc ché t6i thi€u va néng d6 tiéu diét t6i thi€u d6i
v6i V. parahaemolyticus va Vibrio sp. tuong ting 1a 125 va 500 mg/mL, va 62,5 va 250 mg/mL.

Tt khoa: kha nang khang khuan, chiét xut thao dwgc, hoai tit gan tuy cap

Abstract. This paper presents the antibacterial activity of Phyllanthus amarus extracts towards hepato-
pancreatic necrosis in white leg shrimps (Litopenaeus vannamei) caused by Vibrio parahaemolitycus and
Vibrio sp. in Thua Thien Hue, Vietnam. The results showed that the herbal extracts with a concentra-
tion of 250-1.000 mg/mL have an inhibitory diameter of 16.6-21.4 mm for V. parahaemolitycus and 17.6—
23.6 mm for Vibrio sp. The minimum inhibitory concentration and minimum bactericidal concentration
towards V. parahaemolyticus and Vibrio sp. are 125 and 500 mg/mL, and 62.5 and 250 mg/mL,
respectively.
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1  Datvan dé
Trong nhitng ndm gan day, nghé nudi tom dang ddi mat véi nhiéu kho khan thach thie bao gom

ca dich bénh va su 6 nhiém moi treong nuedc nuodi dan dén hién twgng tom chét hang loat trén dién rong.

C6 nhiéu nguyén nhan dan dén hién tugng nay, nhung mét trong nhitng nguyén nhan ban dau duwgc xac
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dinh la do bénh hoai t&r gan tuy cap (Acute Hepatopancreatic Necrosis Disease ~AHPND) hay con duoc
goi la hoi ching tom chét sém (Early Mortality Syndrome — EMS). Day la bénh do vi khuan gay ra. Bénh
nay da dan dén ty 1é tom chét 1én dén 100% trong quan thé ca tdm chan tréng (L. vannamei) va tom st
(Penaeus monodon). Theo Loc Tran va cs., tdc nhan chinh dwgc xdc dinh la do vi khuan Vibrio
parahaemolyticus [1]. Tuong tw, Nguyén Thi Thuy Giang va cs. da xac dinh duwoc 3 loai gom V.
parahaemolyticus, V. alginolyticus va V. vulnificus véi tan sudt bat gap cao nhét (>60%) & cac mau tom bi
bénh hoai t&¢ gan tuy. Trong d6, két qua PCR da xac dinh sy c6 mdt cta chung vi khudn V.
parahaemolyticus dwoc xem la tdc nhan gay bénh hoai tix gan tuy cap [2].

Trén thé gidi hién nay dang c6 xu huwdéng nghién cttu va st dung cac hop chat thién nhién ngudén goc
ttr thuc vat, 6 hoat tinh khang khuan va dac biét la ¢6 d6 an toan cao dé€ thay thé cho céc loai khang sinh
thong dung dang bi dé khang. Trudc tinh hinh lam dung khéng sinh trong hoat dong nuoi trong thuy san
da gay nén hién tuong khang thudc cua vi khuan gay bénh, do d6 viéc nghién cttu chiét xuat cac hoat
chét sinh hoc tir thuc vat da tro thanh mot trong nhiing cach ti€p can mai thay thé cho viéc st dung
khang sinh nhu hién nay, khong nhiing han ché dich bénh cho vat nuéi, gép phan phat trién nudi trong
thay san bén viing ma con an toan cho nguoi tiéu dung cting nhw than thién véi mdi truong sinh thai.
Dich chiét tir cdy ché dé than xanh c6 kha nang khang cac chung vi khuén V. parahaemolyticus KC12.020;
V. parahaemolyticus KC13.14.2 va V. harveyi KC13.17.15 gay bénh hoai tit gan tuy cdp trén tom o tit ca cac
nong do tir 1.000 dén 3.000 ug/dia. Két qua nay ciing chi ra rang chiét xuat tir cdy ché dé than xanh va 14
sim (Rhodomyrtus tomentosa) 1a 2 loai thao duoc cd kha nang khang khuan manh nhat trong 5 loai thao
duoc duoc thir nghiém [3]. Dich chiét tit ciy ch6 dé than xanh khong nhitng c¢6 kha nang khang bénh vi
khuan ma ching con duoc nghién cttu trong phong tri bénh do vi rat gay ra trén dong vat thuy san. Hoat
chat c6 trong cay P. amarus con c6 hoat tinh manh chdng lai vi rat gay bénh d6m trang (White spot

syndrome virus) trén cua nwdc ngot (Paratelphusa hydrodomous). Ty 1¢ song cua cua dat 100% [4].

2 Vatliéu va phwong phap

2.1  Nguon nguyén liéu ciy ché dé than xanh

Cay cho dé than xanh duoc thu gom ¢ vung go do6i tai Thita Thién Hu€. Day la nhiing cay trudng
thanh véi chiéu cao trung binh 25,50 + 4,52 ¢m, tuwong tng véi khoi lugng trung binh 3,21 + 1,33 g/cay.
Cay c6 mau sac xanh tuoi, khong dap nat. Nguyeén liéu duoc rira bang nude sach va sdy kho & 50 °C dé
dat d6 am dudi 10%. Nguyén liéu kho ctia cay ché dé than xanh sau d6 duoc xay min va cho qua ray ¢
kich thwdc d = 1 mm. Bot nguyén liéu duoc tién hanh bao quan trong tui polyethylene dat trong hop nhua

kin, luu trit 0 nhiét d phong, tranh anh sang va do am dé str dung cho cac thi nghiém tiép theo.

2.2 Chung vi khudn Vibrio spp.

Céc chung vi khuan V. parahaemolyticus va Vibrio sp. duoc xac dinh la tac nhan gay bénh AHPND
trén tOm chan tréng. Chung duoc phan lap, dinh danh va lwu gitt 0 nhiét d6 —80 °C tai Vién Cong nghé
sinh hoc, Dai hoc Hué. Sau d6, mau vi khudn tha nghiém duwgc phuc hoi nuodi cay tang sinh tro lai trong
moi treong Tryptic Soy Broth (TSB) ¢6 bd sung 2% NaCl trong tt &m lac 2 tang (GFL 3032, hang GFL) &
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37 °C véi toc do lac 180 vong/phtt trong 24 gio. Mat d6 vi khudn c6 trong huyén dich sau khi nuéi cay
duoc xac dinh theo phwong phap do mat d¢ quang (OD) ¢ budc séng 600 nm trén may quang pho UV-
VIS (U2900, Hitachi, Nhat Ban). Mat do vi khuan sé dugc diéu chinh vé 106 CFU/mL dé€ thit khang sinh
d6 dua trén mat do vi khuan nudi cdy ban dau (OD = 1, twong duong mat d6 vi khuidn khoang 108
CFU/mL).

2.3  Vatliéu khac

St dung moéi treong pepton kiém ddc d€ thte kha nang khang vi khuan V. parahaemolyticus va
Vibrio sp. Moi treong duoc hap khit trung ¢ 121 °C trong 15 phat (MC-40L, Nhat Ban) va dung dé€ nuoi
cay thu dich vi khuan. Moéi truong pepton kiém ddc duoc hép tiét trung va d€ ngudi t6i 40-50 °C, d6 vao
dia Petri c6 duong kinh 9 cm véi d6 day 4,0 + 0,2 mm d€ thir khang sinh d6. Hai loai khang sinh duoc st
dung la doxycyclin (30 pg) va ampicillin (10 pg).

2.4  Phuong phap chiét xuit

Bot cay chd dé than xanh (100 g) dwoc ngam trong ethanol 70% vdi ty 1€ nguyeén liéu:dung moi la
1:5 trong 48 gio ¢6 khudy déu. Dich chiét [an 1 duoc thu nhan thong qua hé théng loc chan khong (Rocker
300-LF31) trén gidy Whatman sd 4 (code: 1004042, kich thudc 16 gidy 20-25 pum). Phan ba nguyén liéu sau
dé tiép tuc ngam trong ethanol 40% (1:5) trong 48 gio, loc 1ay dich chiét lan 2. Dich chiét thu duoc cta hai
[an tron 1an lai v6i nhau va duoc 6 thanh cao ¢ 60 °C trén hé thdng c6 quay chan khéng Heidolph cta

btic. Cao duoc bao quan trong t6i ¢ nhiét dd <10 °C va stt dung cho cac nghién cttu ti€p theo.

25 Xac dinh kha ning khang khuan cta cao chiét

Tac dung diét khuan ctia dich chiét dang cao duwoc kiém tra bang phuong phép khang sinh d6
khuéch tan trén dia thach cua Kirby-Bauer. Cac thao tac dugc thuc hién trong tu cdy vo trung Labcaire
VLE-R. Huyén dich chia t&€ bao vi khudn (100 pL, 106 CFU/mL) dwoc sit dung d€ dan déu trén dia thach
chtta moi truong pepton kiém ddc da dwgc hdp khtr trung. Cac dia gidy vo trung (d = 0,6 mm) duoc dat
1én trén bé mit dia thach (4 dia mau; 1 dia d6i chiing am (dém hoa tan cao chiét (H20) va 1 dia d6i chiing
duong (khang sinh)). Lay 50 uL dung dich hoa tan cao chiét ¢ cac néng d 1.000; 750; 500 va 250 mg/mL
va 50 pL doxycylin (30 pg); 50 pL ampicillin (10 pg) (600 ug doxycylin va 200 ug ampicilin, méi loai
khang sinh duoc hoa tan trong 1 mL nudc cét riéng biét dé€ thanh dung dich) tam 1én cac dia gidy thi
nghiém. Dia sau d6 duoc gitt nguyén trong tu lanh ¢ 4 °C trong 8 gid dé€ cho dich chiét khuéch tan ra
xung quanh dia gidy. Sau d6 cac dia thach duoc t trong ti &m & 37 °C trong 24 gid. Mbi thi nghiém lap
lai 5 Ian. Do duwong kinh vong khang khudn sau 24, 48, 72 va 96 gio.

2.6  Xac dinh nong do trc ché t6i thi€u va nong do tiéu diét tdi thiéu
Nong do tic ché t6i thiéu (MIC — Minimum Inhibitory Concentration) duoc xac dinh theo phuwong phap

ctia Satyajit va cs. [5]. Cho 100 puL dung dich vi khudn vao ting giéng cta dia 96 giéng chira san 100 pL
dung dich cao chiét dugc pha loang thanh cac nong dd khac nhau theo co s6 2 v6i dung dich goc ban dau
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la 1.000 mg/mL cho dén 1/256 (2-8). Giéng d6i ching chtra 100 pL nuwde cat vo trung dung hoa tan cao
chiét. Dia thi nghiém sau dé dwgc t ¢ 37 °Ctrong 24 gio, sau d6 b6 sung 20 uL thude thit resazurin 0,1%
vao mdi giéng. Quan sat sy d6i mau, ghi nhan gid tri MIC 1a nong dd cua giéng khong lam ddi mau cta

thudc thtr resazurin 6 ndéng do thdp nhét cua dich chiét tc ché duwoc mat d6 vi khuén.

Noéng do6 tiéu diét t6i thiéu (MBC — Minimum Bactericidal Concentration) dugc xac dinh bang
phuwong phap trai dia. Hut hét dich thir nghiém trén cac giéng khong c6 sy d6i mau cua resazurin 0,1%
duoc trai 1én cac dia moi truong thach pepton kiém dac va dwgc u & 37 °C, sau 24 gio quan sat sy song
st cua vi khuan. Gia tri MBC la néng d0 thap nhat trong day nong dd cua cao chiét cé thé tiéu diét toan
bd vi khuan trong giéng. Khong cé khudn lac nao xuat hién trén dia moi truong thach. Dia moi treong

déi chiing c6 khuan lac vi khudn xuat hién [5].

2.7  Xwlysé liéu

S6 liéu duoc xtt ly bang phan mém SPSS 16.0, phan tich phuong sai ANOVA mét yéu t6 dé so sanh
su khac nhau vé duong kinh vong khang khuan. Kiém dinh thong ké duoc thuwe hién ¢ mic y nghia p <
0,05, bang phép thtr LSD.

3 K&t qua va thao luan

3.1 Tac dung khang khudn cta dich chiét ciy chd dé thin xanh

Két qua thtt nghiém cho thay dich chiét tit cay ché dé than xanh c6 kha nang khang ca 2 chung vi
khudn V. parahaemolitycus va Vibrio sp. gay bénh hoai ttr gan tuy cdp trén tom chén tring nudi tai Thira
Thién Hu€. Puong kinh vong khang khuan trung binh tang dan theo noéng d¢ dich chiét tir 250 dén 1.000
mg/mL, tuong ung voi duong kinh vong khang khudn tir 16,6 dén 21,4 mm d6i véi chang V.
parahaemolyticus va tir 17,6 dén 24,8 mm ddi v6i chiang Vibrio sp. (Bang 1).

Bang 1. Buong kinh vong khang khudn cta dich chiét tit cay ché dé than xanh (mm)

Puong kinh vong khang khuan (X + )

Nong dd dich chiét Mat d6 t&€ bao vi khuan

V. parahaemolyticus Vibrio sp.

250 mg/mL 16,602+ 0,89 17,602+ 0,89

500 mg/mL 18,200+ 1,30 20,800+ 0,44

750 mg/mL 20,60+ 0,89 23,20°+ 0,44

1.000 mg/mL 10 (CFU/mL) 21,404+ 0,55 23,60+ 0,55

Dx (30 ug) 19,80+ 0,84 24,804+ 1,10
Am (10 pg) 0 0
bC () 0 0

Chii thich: cdc chir cdi a,b,c,d khic nhau trén ciing mot cot thé hién sai khic cd i nghia thong ké (p < 0,05); Dx la doxycylin; Am

la ampicilin; DC(-) la D61 chitng dm — niedc cdt vo triung.

102



Tap chi Khoa hoc Pai hoc Hué: Khoa hoc Tw nhién pISSN 1859-1388
Vol. 128, No. 1E, 99-106, 2019 eISSN 2615-9678

Dich chiét tir cay ch6 dé than xanh ¢ kha nang khang ca 2 chiang vi khudn duoc thtt nghiém va
muc d§ khang phu thudc vao nong d6 caa dich chiét sit dung, c6 nghia 1a nong d6 dich chiét cang cao thi
duong kinh vong khang khuan cang lon. Dich chiét c6 kha nang khang khuan thap nhat ¢ nong d6 250
mg/mL d6i voi V. parahaemolyticus va Vibrio sp. dat lan luot 1a 16,6 va 17,6 mm, thdp hon c6 c6 nghia
thong ké so vdi doxycylin (30 pg) dat lan luot twong tng la 19,8 va 24,8 mm (Hinh 1-A1l va 1-B1). Trong
khi d6, ampicillin (10 pg) khong cé tac dung khang cac chung vi khuan tht nghiém (Hinh 1-A2 va 1-B2).
Duong kinh vong khang khuan cta dich chiét véi 2 chung vi khudn V. parahaemolyticus va Vibrio sp. &
nong d6 750 va 1.000 mg/mL dat [an luot tuwong ting la 20,6; 21,4 mm va 23,2; 23,6 mm va khong khac biét
c6 nghia théng ké. Trong d6, chi duong kinh vong khang khudn ctia dich chiét trén chung V.
parahaemolyticus & nong d6 1.000 mg/mL (21,4 mm) la cao hon so véi khang sinh doxycylin (30 pg) dat
19,8 mm (p < 0,05). Biéu nay chuiing té kha nang khang khuan cua dich chiét hoan toan c6 thé thay thé cho
khéng sinh trong diéu tri bénh do Vibrio spp. gy bénh AHPND trén tom chan trang. Ngoai cay ché dé
than xanh d€ phong tri bénh cho dong vat thay san, thi rat nhiéu loai thao dwoc khac da duoc nghién ctu
chiét xudt hoat chat sinh hoc vé kha nang khang vi khudn Vibrio spp. cu thé nhu: D61 véi dich chiét tho tie
théan, 1a thom 16m (Polygonum chinense L.) véi liéu st dung 10 pg/mL (tuwong tng véi 200 pg/khoanh/20
mL) c6 duong kinh vong v6 khuan d6i vi khuan V. paraheamolyticus gdy bénh AHPND trén tom nudc lg
dat 20,6 mm [6]. Trong khi d6, d6i véi dich chiét hat sim (Rhodomyrtus tomentosa) & nong d6 30 ug/pL cd
duong kinh vong vo khuén trén cac chang V. parahaemolyticus KC13.14.2; V. parahaemolyticus KC12.02.0 va
Vibrio sp. KC13.17.5 dat lan luwot 1a 17,67; 18,00 va 19,33 mm [7]. Két qua ghi nhan: Bay loai cao chiét thao
duoc c6 hoat tinh khang khuan khac nhau, trong dé cao chiét tix cay thau dau (Ricinus communis L.) cho
hiéu qua cao nhét véi duwong kinh vong khang khudn trén 2 ching V. harveyi gay bénh phat sang va V.
parahaemolyticus gay bénh AHPND trén tom twong ¢ng la 18,0 + 1,4 mm va 17,5 + 0,7 mm, tuy nhién 6 thi
nghiém nay tac gia khong dé cap dén nong d6 pha loang cao chiét (40 mg) trong bao nhiéu don vi thé tich
dung dich [8].

Hinh 1. Tac dung khang khuan ctia dich chiét cay ch6 dé than xanh
Chil thich: A1, A2: Vi khudn V. parahaemolyticus; B1, B2: Vi khudn Vibrio sp.; 1, 2, 3, 4: cdc nong dg dich chiét 250, 500, 750,
1.000 mg/mL; Dx: doxycylin;, Am: ampicilin; DC(-): Di chitng dm — nwdc cit v tring.
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3.2  Kha ning khang khuan cta dich chiét tir cAy ché dé than xanh theo thoi gian

Kha nang khéng khuan caa dich chiét ciy tir cdy chd dé than xanh giam dan theo thoi gian, thé
hién 6 sy giam dan cua dwong kinh vong khang khuan cho dén moét thoi diém dich chiét hoan toan
khong con kha nang khang khuan (Hinh 2). Két qua cho thay kha nang khang cac chang vi khudn gay
bénh ¢ mat d¢ 106 CFU/mL cua dich chiét déu giam dan theo thoi gian. Cu thé d6i véi chung vi khuéan V.
parahaemolyticus & nong dd 250 mg/mL va 500 mg/mL da nhan thiy su phat trién tro lai cta vi khuan 6 72
gi0 (Hinh 2A). Trong khi d6, ¢ chung vi khuan Vibrio sp., duong kinh vong khang khuan cling giam dan
theo thoi gian, nhung vi khuan bat dau phat trién tré lai & tat ca cic nong dd dich chiét & 96 gio (Hinh
2B). Luc nay, cac nghiém thitc déu khong con kha nang khang khuan d6i véi ¢ tat ca cac chung vi khuan
thit nghiém. Diéu nay c6 thé la do vi khuén da dan thich nghi véi méi truong thtr nghiém va ciing c6 thé

la do ham luong va hoat tinh ctia cac hoat chét c6 trong dich chiét da giam theo thoi gian.

3.3  Xac dinh nong do trc ché va nong do tiéu diét vi khudn ctia dich chiét ciy ché dé than xanh

Nong d6 tic ché t6i thi€u la nong do thap nhat trong day néng d6 thit nghiém cua cac dich chiét co
thé trc ché€ sy tang truong cua vi khuan (khong lam d6i mau resazurin). Do d6, nong dd tic ché tdi thiéu
cang thap thi kha nang khang khuén cang cao. Nong do tiéu diét toi thiéu la nong d6 thap nhat trong day
nong do cua dich chiét cé thé tiéu diét toan bd vi khuan trong giéng, khong c6 khudn lac nao xudt hién

trén dia moi trreong thach.
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Hinh 2. Kha nang khang khuén ctia dich chiét tir ciy chd dé than xanh theo thoi gian d6i véi tieng loai vi khuan
(A) V. parahaemolyticus; (B) Vibrio sp.

Bang 2. Nong dd te ché t6i thiéu va diét khudn t8i thi€u cta dich chiét

Vi khuin V. parahemolyticus Vibrio sp.
MIC (mg/mL) 125 62,5
MBC (mg/mL) 500 250

MBC/MIC 4 4
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Nong do tec ché tdi thiéu cua dich chiét doi v6i chung vi khuén V. parahemolyticus dat 125 mg/mL,
trong khi d¢ gia tri MIC d6i véi chung Vibrio sp. kha thap dat 62,5 mg/mL. Diéu nay cho thdy kha nang
tec ché cta dich chiét d6i véi vi khudn Vibrio sp. la tot hon so véi vi khuadn V. parahemolyticus (Bang 2). Két
qua ghi nhan gia tri MIC cua cao chiét tir nghé (Curcuma longa Linn.) duwoc chiét xuat trong ethanol trén
cac chung V. harveyi, V. cholera, V. parahaemolyticus, V. alginolyticus, V. vulnificus va V. fluvialis chi dat lan
lwot 1a 0,47; 0,47; 0,94; 0,47; 3,75 va 0,47 mg/dia [9].

Bén canh d¢6, cac chung vi khudn duoc thit nghiém bi tic ché déu phat trién tro lai & nong d6 dich
chiét tir 62,5 dén 125 mg/mL khi duoc duwa vao mdi treong nudi cdy, nhung tat ca cac chang vi khuan déu
bi tiéu diét hoan toan ¢ ndng dd 250 va 500 mg/mL. Theo Canillac va Mourey (trich dan theo Hong Mong
Huyén [8]), néu ty 1&¢ MBC/MIC < 4 thi chiét xuat dugc xem la c6 kha nang diét khuan. Néu ti 1¢ nay 16n
hon 4 thi chiung chi ¢ tac dung kim ham su phat trién cta vi khuan [10]. Nhu vay, két qua nghién ctu
nay cho thay dich chiét tir cay ché dé than xanh ¢6 kha nang tic ché va tiéu diét cdc chung vi khuan V.
parahaemolyticus va Vibrio sp. gdy bénh AHPND trén tdm chan trang, duoc thé hién ty 16 MBC/MIC déu
bang 4. Cao chiét cta cay P. amarus d8i véi 2 chiing vi khuan V. parahaemoliticus va V. harveyi déu c6 MIC
bang 312 mg/mL va MBC béang 625 mg/mL, tuong tng véi ty 1&¢ MBC/MIC = 2 [3]. Trong khi d6, chiét
xudt tr cdy thau dau (Ricinus communis L) c6 gia tri MIC d6i voi vi khuadn V. harveyi va V. parahaemoliticus
gdy bénh trén tom rat thdp chi dat 1,25 va 2,5 mg/mlL, twong tng vdi ty 1é MBC/MIC déu bang 2 [8]. Gia
tri MIC cua tinh dau Eucalyptus globulus trén mot s& chung vi khudn Vibrio spp. dat tir 7,812 dén 125
mg/mL [11].

4  Kétluan

Cao chiét tir cay cho dé than xanh c6 kha nang khang ca 2 chung vi khudn V. parahemolyticus va
Vibrio sp. gay bénh hoai t&r gan tuy cap trén tdm chan trang nudi tai Thita Thién Hué & cac nong dd tir 250
dén 1.000 mg/mL. Kha nang khang khuan cua dich chiét giam dan theo thoi gian thtt nghiém ttr cho dén
96 gio, trong do6 chung vi khuan V. parahemolyticus da phat trién tro lai ¢ 72 gio ¢ nong do tir 250-500
mg/mL, d6i v6i chung vi khuan Vibrio sp. phat trién tro lai sau 96 gio o tat ca cadc nong do thir nghiém.
Nong d6 tc ché t6i thi€u ddi véi chung V. parahemolyticus la 125 mg/mL va chung Vibrio sp. la 62,5
mg/mL; ty 16 MBC/MIC ctia ca 2 chiing déu bang 4, chiing t6 dich chiét c6 kha nang tic ché va tiéu diét vi
khuan V. parahemolyticus va Vibrio sp. dugc thit nghiém.

Loi cam on

Nghién ctru nay dwoc Bo Gido duc va Dao tao tai tro thong qua dé tai thudc Chuwong trinh khoa
hoc va cong nghé cap B ma s6 CT-2018-DHH-07.
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