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TOM TAT

Nghién cu nay duoc tién hanh nham danh gia kha nang khang khuén cua dich dam thy phan tlr nhéng rudi
linh den (Hermetia illucens) d6i v&i vi khuan Vibrio parahaemolyticus gay hoai t& gan tuy cp trén t6m thé chan
trdng. Hoat tinh khang khuan dwoc kiém tra bang phwong phap khuéch tan giéng va phwong phap pha loang lién
tiép dé xac dinh néng d6 (rc ché téi thidu (MIC) cling nhw ndng d6 diét khuan téi thiéu (MBC). Két qua thi nghiém cho
th4y tai ndng d6 150 va 200 mg/ml, dich dam thdy phan tao vong khang khuan véi dwérng kinh 1an lwot 13,7 + 1,2mm
va 14,7 + 0,6mm, c6 s khac biét théng ké so véi déi chirng am. Gia tri MIC = MBC duoc xac dinh 1a 50 mg/ml. Cac
két qué nay ching té dich dam thdy phan tlr nhong rudi linh den cé tiém nang trong viéc e ché va tiéu diét
V. parahaemolyticus gay bénh hoai t& gan tuy cap.

Tu khéa: Bénh hoai t& gan tuy cap, Hermetia illucens, hoat tinh khang khuén, t6m thé chan trdng, rudi linh den,
Vibrio parahaemolyticus.

Antibacterial Activity of Protein Hydrolysate from Black Soldier Fly (Hermetia illucens)
Larvae Against Vibrio parahaemolyticus Causing Acute Hepatopancreatic Necrosis
Disease (AHPND) in Pacific White Leg Shrimp (Litopenaeus vannamei)

ABSTRACT

The study was conducted to investigate the antimicrobial activity of the black soldier fly (Hermetia illucens) larva
protein hydrolysates on Vibrio parahaemolyticus bacteria causing acute hepatopancreatic necrosis in white leg
shrimp. The study was conducted using well diffusion and serial dilution methods that determined the minimum
inhibition concentration (MIC) and minimum bactericidal concentration (MBC) of protein hydrolysates from black
soldier fly larvae. In the diffuse well agar method, the results showed that at concentrations of 150 and 200 mg/ml,
clear zone diameters were recorded at 13.7 + 1.2 and 14.7 = 0.6mm, respectively, and statistically significant different
compared to negative controls. MIC values and MBC values were 50 mg/ml. The results noted that hydrolyzed
protein from black soldier fly larvae was able to inhibit and kill Vibrio parahaemolyticus bacteria that cause acute
hepatopancreatic necrosis disease in shrimp.

Keywords: Acute hepatopancreatic necrosis disease, antimicrobial activity, black soldier fly, Hermetia illucens,
white leg shrimp, Vibrio parahaemolyticus.

diing tht hai thé giéi vé cung cdp tém véi ty
trong xuat khau chiém gan 14% toan cau. Tinh

Nganh tom Viét Nam hién nay git vi tri riéng 5 thang dau nam 2025, kim ngach xuét
hang diu trong xuat khiu thay san, déong gép  khiu tom dat 1,7 ty USD, tang 32% so véi cing
khoang 40-45% téng gia tri (VASEP, 2024). Dac ky nam 2024 (VASEP, 2025). Tuy nhién, di kém
biét, Viet Nam da vuon lén trd thanh quéc gia v61 qua trinh nuéi thdm canh la ap luc dich

1. DAT VAN DE
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Hoat tinh khang khuan dich dam thdy phan tir nhong rudi linh den (Hermetia illucens) Ién vi khuan Vibrio
parahaemolyticus gay bénh hoai tlr gan tuy cap trén tébm thé chan trang (Litopenaeus vannamei)

bénh ngay cang phic tap, gy thiét hai nghiém
trong cho ngudi nudi. Dic biét, bénh hoai ti gan
tuy cdp (AHPND) dugc xac dinh 12 nguyén nhan
chinh gay thiét hai kinh t& nghiém trong trong
nganh nuoi tom (Lightner, 2012).

AHPND, hay con goi 1a héi chiing chét s6m
(EMS), thuong xuét hién & tom ti 30-45 ngay
tudi va c6 thé gay ty 1é chét cao. Tac nhan gay
bénh la Vibrio parahaemolyticus mang plasmid
chtia gen PirA va PirB (Lin & cs., 2017). Viéc
kiém soat bénh bang khang sinh lam xu4t hién
tinh trang khang thuéc 6 mtic do cao, tao ra cac
dong vi khuéin da khang; dong thoi, nguy co tich
tu du lugng khang sinh trong thiy san ciing trd
thanh méi lo ngai déi véi stic khde con ngudi
(Aly, 2014; Manage, 2018; Oanh & cs., 2022).
Truée tinh hinh d6, FAO (2019) khuyén nghi
can kiém soat chit ché viéc dung khang sinh va
ddy manh nghién ctu cac bién phap thay thé
nhdm dam bao an toan sinh hoc va phat trién
bén viing nganh nudi tréng thiy san.

Trong nhiing nam gan day, nhdng rudi linh
den (Hermetia illucens) dugc quan tAm nhd kha
ning xu ly chat thai hiiu co (Newton & cs.,
2005), san xuit dau sinh hoc (Leong & cs., 2016)
va st dung lam nguén thuc phdm sinh dudng
phong phi cho vat nudi (Sheppard & cs., 1994).
Dic biét, loai con trung nay cé kha nang téng
hop peptide khang khudn (AMPs) véi phd tac
dong rong, c6 thé tc ché nhiéu vi khuén gay
bénh (Brown & cs., 2008). Choi & cs. (2012) cho
thay au trung rudi linh den c6 hiéu qua chéng
lai cAc vi khudn giy bénh trén ngudi nhu
Klebsiella pneumoniae, Shigella sonnei va

Neisseria  gonorrhoeae. Bén canh  d6,
Harlystiarini & cs. (2019) ciing bao cao dich
chiét tit 4u trung loai nay c6 hiéu qua tc ché vi
sinh vat dang ké d6i véi Salmonella sp. va
Escherichia coli trén gia cAm. Tuy vay, kha
nang khang khuén ctia nhéng rudi linh den d6i
v6i cdc mAm bénh trén tém van chua duge phan
tich day da. Vi vay, nghién ctiu nay duge tién
hanh nhim danh gia tac dung khang khuén cta
dich thiy phan protein c6 ngudn géc tit nhong
rudi linh den d6i v6i Vibrio parahaemolyticus
gay AHPND trén tom thé chan tring, huéng
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dén kha nang tng dung nhu mot giai phap thay
thé& khang sinh trong nudi tom bén viing.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Dich dam thty phan ti nhong rudi linh den
dugc cung cdp tai Vién Nghién ctiu Cong nghé
Sinh hoc va Moéi truéng (CNSH&MT), Truong
Pai hoc Nong Lam Thanh phé H6 Chi Minh.

Chung vi khuén giy bénh hoai ti gan tuy
cap V. parahaemolyticus st dung trong cac thi
nghiém duge thu miu va phan lap tai Phong
Nghién ctiu bénh hoc cia Coéng ty Thuy san
Toan Cau, huyén Binh Dai, tinh Bén Tre.

Moi truong, hoa chat: Tryptone Soy agar
(TSA, Himedia, An Do), Tryptone Soy Broth
(TSB, Himedia, An Do), Sodium Chloride (NaCl,
Xylong, Trung Quéc), Chrome Vibrio Agar (TM
media, An D), TCBS (Thiosulfate Citrate Bile
Salts Sucrose agar, TM media, An Do), khang
sinh b6t tetracycline (Himedia, An Do), thude
thti resazurin (Cool chemical, Trung Qudc),
dung dich d6 duc chuén Mcfarland 0,5, bo Kit
tach chiét DNA TopPure (ABT, Viét Nam), bo
moi universal: 27F va 1492R (ABT, Viét Nam),
FIREPol Master Mix (ABT, VietNam), DNA
E. coli K12 - d61 chiing duong.

2.2. Phuong phap nghién ctu

2.2.1. Thu mau, phan lip va dinh danh
ching vi khuan giy bénh hoai tit gan tuy
cap trén tém thé chan trang

Nhiing mau tom thé chan tring khoang 30
ngay tudi c6 ddu hiéu bénh 1y dugc 14y tit mot co
sd nudi cong nghiép tai Binh Dai, Bén Tre. Cac
ca thé nay thé hién tinh trang bt thusng nhu:
vo mém, rudt trong, gan tuy nhat mau, teo nhd
va nhiin. Mau gan tuy cung rudt duge nghién va
dung lam ngudn phan lap vi khuén. Quéa trinh
phan lap tién hanh trén méi trudng chon loc
TCBS va Chrome Vibrio Agar (TM Media, An
DP§). Sau d6, cac dong vi khuén dude bao quan
trong moi truong TSB ¢6 bé sung 1,5% NaCl va
gitt 6 -80°C trong dung dich glycerol 25% dé
phuc vu thi nghiém tiép theo.
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Viéc tach chiét DNA tién hanh bang bo kit
TopPure (ABT, Viét Nam) theo co ché hap phu
trén cot silica. Trinh tu 16S rRNA duge khuéch
dai bang cap moi 27F (5-AGAGTTTGATCCT
GGCTCAG-3) va 1492R (5-GGTTACCTTGTT
ACGACTT-3). Diéu kién phan tng PCR goém:
khdi dong 6 95°C (5 phit), sau d6 35 chu ky véi
95°C (1 phut), 53°C (30 giay), 72°C (90 giay), két
thic bang 72°C (5 phit), cudi cung gii ¢ 10°C
(Ali & cs., 2025). San phdm PCR dudc gui dén
First Base (Singapore) dé giai trinh tu, déng
thoi tién hanh kiém tra su hién dién cta gen
PirA va PirB tai Vién Nghién cttu Nudi trong
Thuy san II, TP.HCM.

2.2.2. Chuan bj dich thuy phan protein c6
nguén géc tir nhéng ruéi linh den

Quy trinh thu nhan dich dam dugc tham
khao tit Nguyén Thi Ha (2021) va trién khai tai
Vién Cong nghé Sinh hoc va Méi truong, Trudng
Pai hoc Nong Lam TP.HCM. Au trung rudi linh
den 15 ngay tudi sau khi thu duge xi 1y bing
cach say 6 65°C trong 48 gio, sau d6 nghién min
thanh bot. Phan bdt nguyén liéu dugc dem di
thiy phan bang enzyme alcalase néng d6 2%
trong thoi gian 3 gid, v6i ty 1é phéi tron bot va
nudc 1a 1:15. Qua trinh phan tng duge duy tri 6
60°C, pH dugc hiéu chinh vé 6,8 bang axit
acetic. San phdm sau thuy phan dudc loc va ly
tam & tdc dd 6.000 vong/phut trong 30 phut
nhim thu dich peptide. Dich thu dugc ti€p tuc
duge sfy thanh cao peptide (Am d6 31,5%) &
60°C, ap suat 50pa trong 8 gid bing tu sdy chan
khong (Rodriguez-Rodriguez & cs., 2024) va bao
quan 6 nhiét do6 -20°C cho cac buée thi nghiém
tiép theo.

2.2.3. Danh gi4 kha ning khing khudn cua
dich thiy phan protein tir nhéng ruéi linh
den bing phuong phap giéng khuéch tan
Vi khuén dudc tang sinh trén méi trudng
TSA ¢6 b6 sung 1,5% NaCl va u & 30°C trong 24
gio. Huyén phu vi khuén dude chuén héa vé mat
d6 10° cfu/ml bang cach diéu chinh d6 duc theo
chuén McFarland 0,5 va pha loang tiép. Cao
peptide thu dudc tit nhdng rudi linh den, sau d6
hoa tan trong DMSO dé tao dung dich thu

nghiém & ba néng do: 100, 150 va 200 mg/ml
(Auza & cs., 2020).

Dia thach TSA dugc trai déu véi 2ml
huyén phu vi khudn. Nam giéng (dudng kinh
8mm) dugce duc vo trung trén bé mit thach. Ba
giéng chtia lan lugt 100ul dich peptide & cac
néng do6 100, 150 va 200 mg/ml; giéng doi
chiing duong chtia tetracycline 0,3 mg/ml;
giéng d6i chting Am chia DMSO. Qua trinh 0
dia thach dugc tién hanh & 30°C trong 24 gic
truéc khi do kich thuéc vong tc ché. Mbi
nghiém thtc dudc lip lai ba 1an.

2.2.4. Xac dinh néng dé itc ché téi thiéu MIC
(Minimum Inhibitory Concentration), nong
dé diét khuan t6i thiéu vi khuan MBC
(Minimum Bactericidal Concentration)

Thi nghiém dugc tién hanh trén dia 96
giéng theo phuong phap Hasselmann & cs.
(2003). Dich peptide dugc pha lodng lién tiép
trong méi truong TSB c¢6 bs sung 1,5% NaCl ti
giéng 1 dén giéng 10, tao didy nong do tu
200 mg/ml gidam dan dén 0,39 mg/ml (200; 100;
50; 25; 12,5; 6,25; 3,13; 1,56; 0,78; 0,39 mg/ml).
Mbi giéng chiia 100ul dung dich thi nghiém va
duge bé sung 10ul vi khuén da diéu chinh mat
d6 tuong duong chudn McFarland 0,5.

D6i chiing Am & giéng 12 chi gobm TSB va
DMSO, trong khi giéng 11 d6i chiing ducng c6
TSB va vi khuidn ma khéng b6 sung dich
peptide. Sau 24 gio u § 30°C, cac giéng dugc nhd
30ul dung dich resazurin 0,01%. Giéng cudi
cing mau xanh, trudc giéng chuyén sang mau
héng (giéng c¢6 su hién dién ctia vi khuén) duge
st dung dé x4c dinh MIC - 14 ndng d6 thap nhat
tc ché€ su phat trién vi khudn. Dé xac dinh
MBC, 10ul dich ti cic giéng c6 mau xanh dudge
cdy ria trén TSA. Nong do diét khuén téi thiéu
14 nong do thap nhat tai d6 khéng quan sat dude
st hinh thanh khuén lac.

2.2.5. Phén tich sé liéu

Dii liéu thi nghiém dude téng hop va xt ly
bing Microsoft Excel. Phan tich su khac biét
gitia cAc nghiém thtc dude thuc hién bing
ANOVA trong m6 hinh tuyén tinh téng quat
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(GLM) trén phan mém SPSS va st dung phép
thit Duncan dé so sanh cac gia tri trung binh
v6i miic sai khac duge chap nhan c¢6 y nghia khi
P <0,05.

3. KET QUA VA THAO LUAN

3.1. K&t qua phan lap va dinh danh chiung
vi khudn giy bénh hoai t& gan tuy cip trén
tom thé chan tring

Chung vi khuén VBT1.1 dudc thu nhan ti
mau tom thé chan tring nhiém AHPND, khi
nudi cdy trén moi truong chon loc da xudt hién
khuén lac c6 mau xanh dic trung trén TCBS
Agar va mau tim hoa ca trén Chrome Agar
(Hinh 1). K&t qua giai trinh tu va phan tich mtic
do tuong doéng cua gen 16S rRNA cho thay
ching VBT1.1 c6 su tuong déng cao (100%) véi
Vibrio  parahaemolyticus  (GenBank  ID:
CP068627.1). Dong thdi, két qua phan tich PCR

phat hién gen doc PirA (284bp) va PirB (392bp)
(Hinh 2).

Céac béo céo trude day ciing khing dinh su
hién dién cta V. parahaemolyticus mang gen
PirA/PirB 1a nguyén nhan gay bénh AHPND
trén tom thé tai nhiéu ving nudi 6 Viét Nam
(Nguyén Trong Nghia & cs., 2015; Nguyén
Ngoc Phuée & cs., 2020). Viéc lua chon ding
tac nhan gay bénh cé ¥ nghia then chét trong
cac nghién ctu sang loc chat khang khuén.
V. parahaemolyticus mang gen PirA/PirB dugc
xem la chiing giy bénh dién hinh trong nghién
cttu AHPND, béi tinh 6n dinh vé déc luc va kha
néng tai hién triéu ching bénh dac trung trén
tom thé chéan
V. parahaemolyticus VBT1.1 phu hop dé st
dung trong khao sat in vitro nham danh gia

trdng. Vi vay, chung

kha nang tc ché vi khuén cta dich thay phan
protein tit nhong rudi linh den.

Hinh 1. Khuin lac chung VBT1.1 ti dich ruét tém bi nhiém AHPND
cay trén méi truong TCBS (A) va Chrome Vibrio agar (B)

M 1 2

392 bp
284 bp

Ghi chi: Giéng M: Thang chudn DNA (100bp plus marker); Giéng 1: Déi ching 4m; Giéng 2: P61 chiing duong;

Giéng 3: Mau vi khudn VBT1.1 phan I4p tu tom thé.

Hinh 2. K&t qua PCR gen déc ctia chuing vi khuan VBT1.1
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Ghi chii: (1) Pam thiy phan néng d6 100 mg/ml; (2) Pam thuy phdn néng dé 150 mg/ml; (3) Pam thiy phan
néng do 200 mg/ml; (-) Déi chitng &m DMSO; (+) Péi chiing duong Tetracycline 0,3 mg/ml.

Hinh 3. Hinh chup duwong kinh vong khang khuin dam thty phan nhong ruéi linh den

1én ching vi khuan V. parahaemolyticus

Bang 1. K&t qua duwong kinh vong khang khuin we ché ching VBT1.1
cua dam thiy phan (PTP) tit nhéng rudi linh den

DPuwong kinh vong khang khuan (mm)

Néng do
thir nghiém (mg/ml) V. parahaemolyticus
DBTP 100 12,7°+ 0,6
DPTP 150 13,7°+1,2
DTP 200 14,7°+0,6
(+) Tetracycline 0,3 14,0°+ 1,7
(-) DMSO 11,3°+0,6
nghién ctu thé hién kha niéng tGc ché

3.2. Hiéu qua tc ché vi khuin ctia dich dam
tit nhong rudi linh den duge xac dinh bang
phuong phap giéng khuéch tan

Két qua & bang 1, hinh 3 cho thay dich dam
thiy phéan tit nhong rudi linh den tc ché dang
ké su phat trién cta V. parahaemolyticus 6
nong d6 150 va 200 mg/ml, véi duong kinh vong
khang khudn lan lugt 1a 13,7 + 1,2mm va
14,7 + 0,6mm; su khac biét nay c6 ¥ nghia thong
ké so v6i déi chitng Am. Trong khi d6, néng do
100 mg/ml khéng tao dudc vong tic ché rd rét.

So sanh véi cac nghién ctu trude, Auza &
cs. (2020) ghi nhan dich chiét ti rudi linh den &
325 mg/ml c6 thé tc ché
typhimurium, E. coli va

Salmonella
Pseudomonas
aeruginosa, v6i vong khang khudn khoang
11mm, dudc x&p vao nhém cé hoat tinh manh.
Harlystiarini & cs. (2019) ciing bao céo chiét
xudt ti 4du trung loai nay c6 kha ning tic ché&
Salmonella sp. va E. coli é néng d6 320 mg/ml,
v6i vong khang khuén dao dong 6-6,3mm. Nhu
vay, dich dam nhong rudi linh den trong

V. parahaemolyticus 6 néng d6 thap hon so véi
nhiéu bao céo trude, noi hoat tinh khang khuén
chi dugce ghi nhan & mtc > 300 mg/ml. Diéu nay
cho th&y quéa trinh thuy phan protein c6 thé da
tao ra cac peptide hoat tinh sinh hoc ¢6 hiéu luc
manh hon, déng thoi khing dinh tinh uu viét
ctia phuong phap xu 1y nguyén liéu. Theo Xu &
cs. (2020) da cho réng c6 ba gen ma hoéa peptide
khang khuin 6 rudi linh den, trong d6
Hidefensin-1 va Hidiptericin-1 ¢6 kha n#ng tc
ch€ mot s6 vi khuidn nhu Streptococcus
pneumoniae va E. coli, con HiICG13551 c¢6 tac
dung déi véi Staphylococcus aureus va E. coli.
Mot s6 nghién ctiu in vivo gan day ciing cho
thay dich dam ti nhong rudi linh den c¢6 thé han
ché& V. parahaemolyticus trén doéong vat thuy
san, dién hinh 1a trén ca ngua (Zhang & cs.,
2022) va tém thé chan tréng (Cheng & cs.,
2021), mdt s6 vi khuéin trén cia nudi nude ngot
(Nguyén Lam Kim Nhu & cs., 2024), tang kha
niang mién dich trén tom thé chan tring (He &
cs., 2022). Nhiing két qua nay cung cd thém
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bing chiing vé tiém ning tGng dung cta dich
dam nhong rudi linh den trong phong tri bénh
trén dong vat thuy san.

3.3. Két qua thit nghiém dam thuy phan
xac dinh nong d6 @e ché t6i thiéu MIC
(Minimal Inhibition Concentration) va
nong d6 t6i thifu diét khuin MBC
(Minimal Bactericidal Concentration)

Két qua thi nghiém pha lodng cho thay gia
tri MIC dugc xac dinh tai giéng G3, tuong tng
nong d6 50 mg/ml (Hinh 4). Tiép tuc cay ria 1én
moi truong TSA tit giéng G1 dén G3 - day giéng
mau xanh va giéng G4 lam d6i ching. Két qua
cho th&y khéong ghi nhan su phat trién khuén
lac & nong do thap nhat 50 mg/ml, ching té day
cting 1a gia tri MBC (Hinh 5).

Theo tiéu chuén cta Canillac & Mourey
(2001), néu ty 18 MBC/MIC < 4 thi dich chiét
duge xem 14 ¢6 tac dung diét khuén, ngude lai
néu > 4 thi chi c¢6 tac dung kim khuén. Trong
nghién ctu nay, ty 1& MBC/MIC bang 1, cho
thay dich dam thiy phan tit nhéng rudi linh den
c6 kha niang diét V. parahaemolyticus gdy bénh
AHPND trén tém thé chan tring. Nhiing két

qua nay phu hgp véi cac bao céo trude. Van Moll
& cs. (2022) da chiing minh rudi linh den chtia
peptide Cecropin (Hill-Cecl, Hill-Cec10) c6 hoat
tinh diét khudn manh d6i v6i cac chung da
khang nhu  Klebsiella
Pseudomonas aeruginosa. Achuoth & cs. (2024)
cling ghi nhan tai MIC = 25 mg/ml, dich chiét c6
Bacillus  subtilis,
Staphylococcus aureus, P. aeruginosa va E. coli.
Bén canh d6, Azmiera & cs. (2023) bao c4o chiét
xudt tit nhong rudi linh den c6 phd khang khuén
rong, véi MIC = 12,5 mg/ml tac dung lén ching
Streptococcus pyogenes, B. subtilis, Micrococcus
luteus, E. coli va K. pneumoniae va
MBC = 25 mg/ml d6i véi S. pyogenes va
B. subtilis. Theo Nguyén Lam Kim Nhu & cs.
(2024), gia tri MIC va MBC = 44 mg/ml khi
khio sat trén A. veronii, A. hydrophila va
S. agalactiae, MBC = 88 mg/ml trén E. ictaluri.
Mohamed & cs. (2021) chiét xuat tit md nhong
rudi tit methanol cho két qua MIC 0,09 va
0,38 mg/ml tac dung trén A. hydrophila va
MBC tuong 1ng
0,19-0,38 mg/ml. D6 nhay khang khuén cao nay
minh chting thém kha n#éng xi 1y hiéu qua cac
tac nhan gy bénh trong nuoi tréng thiy san.

pneumoniae  va

khd ning tGc ché

A. salmonicida va

G6 G7 G8 G% G10Gl11 GI12

N ¥ Y X YW N ; i
9990wV
1098909 ee¢)

mg/mL-200 100 50 25 12,5 625 3,121,56 0,78 0,39 (+) (9

Hinh 4. Gia tri MIC cta vi khudn V. parahaemolyticus
(G1-G10: day néng d6 pha loang, G11 - PC duong, G12 - PC am)

Hinh 5. Gia tri MBC ctia chung vi khuan V. parahaemolyticus khi ciy vi khuin
1én thach TSA tif cac giéng thit nghiém MIC (G1: 200, G2: 100, G3: 50, G4: 25 mg/ml)
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4. KET LUAN

Két qua nghién ctiu cho thay dich dam thuy
phan tit nhong rudi linh den c6 hoat tinh khang
khudn ré rét d6i véi V. parahaemolyticus. 0]
phuong phap thach giéng, dich dam ¢ néng d6
150 va 200 mg/ml tao vong tc ché cé kich thuée
16n va khac biét c6 ¥ nghia so véi d6i chiing am.
Thii nghiém pha loang xac dinh MIC va MBC
déu & mtic 50 mg/ml (ty 16 MIC/MBC = 1), chiing
t6 dich dam c6 tac dung diét khudn. Nhiing két
qua nay cho thay dam thuy phan ti nhong rudi
linh den c6 tiém ning ting dung trong phong tri
bénh AHPND do V. parahaemolyticus trén tom
thé chan tring.

LOI CAM ON

Nhém tac gia xin tran trong cam on su ho
trg cua cac sinh vién tham gia tai Phong thi
nghiém Bénh hoc Thuy sdn, Khoa Thuy san,
Truong Pai hoc Nong LaAm TP.HCM. Nghién
ctiu nay dude thuc hién nhd ngudn kinh phi ti
dé tai co s6 CS-SV23-TS-06 do Trudong Dai hoc
Néng Lam TP.HCM tai trg.
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