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Tom tit:

Cic hop chit cao phén tir ngoai bao (EPS - Extracellular polymeric substances) dwge biét dén 13 mot hop chét c6 kha ning
nhur prebiotic dé thic ddy sw phat trién ciia vi khudn cé lgi trong dwong rudt ciia ngudi va dong vat. Pé chimg minh tiém
ning prebiotic cia cac EPS dwgc san xuét tir vi khuén lactic, Lactobacillus plantarum va Bifidobacterium bifidum, nghién ciru
nay di danh gia anh hwong ciia cic vi khuin trén véi dap wing mién dich & tom khi 1y nhiém véi vi khuin giy bénh Vibrio
parahaemolyticus. Két qua cho thiy, khiu phin iin cé bd sung cic loai EPS khac nhau d kich thich mién dich ciia tom Su déi véi
bénh hoai tir gan tuy c?ip (AHPND - Acute hepatopancreatic necrosis disease), hay con goi la hji chirng chét som (EMS - Early
mortality syndrome) & tom do vi khuan V. parahaemolyticus giy ra. Viée bd sung EPS vao thirc in ciia tom di 1am ting dang ké
téng ) lwgng bach cau, hoat tinh suy hé h{ip cz‘ip, hoat tinh cia phenoloxidase (PO) va superoxide dismutase. Két qua nghién
ciru cho thiy, EPS do vi khuén lactic sin xuit thé hién tiém ning nhuw prebiotic, ¢ thé tré thanh giai phap thay thé viéc sir dung
Kkhéng sinh trong nudi tom nhim giy trc ché sy phat trién ciia mim bénh.

Tir khoa: Bifidobacterium bifidum, lactic, Lactobacillus plantarum, prebiotic, tom Su, Vibrio parahaemolyticus.

Chi sé phin logi: 4.5

Pat van de

T6m bién, dic biét 1a tom St chiém ty trong 16n trong nganh
nudi tréng giap xac [1]. Tuy nhién, nhiing ndm gé‘ln day dich bénh
trén tom xuat hién va bung phat ngay cang nghiém trong da gy
thiét hai 1on vé kinh té cho nganh nuéi tom [2].

Céc EPS cua vi khuan véi thanh phan chinh 1 cac polysaccharide
da dugc st dung nhu mot chét thay thé tw nhién cho thudc khang
sinh vi nhiing loi ich stc khoe ma né co thé mang lai [3]. Preblotlc
a c4c thanh phan khong tiéu hoa c6 tac dung thic day sy phat trién
cta vi khuén duong rudt mot cach co chon loc va c6 kha nang kich
thich hé théng mién dich cua dong vat thiy san [4]. Prebiotic dugc
16n men boi vi khudn lactic tao ra cic chat chuyén hoa khac nhau
nhu axit béo mach ngin v6i céc hoat dong chong viém va diéu hoa
mién dich [5]. Nhu vay, cdc EPS do vi khuan lactic san xudt co tiém
ning nhu nhimg prebiotic [6] ¢6 thé duogc sir dung cho nudi tom.

San xuat EPS 6 vi khuéin lactic dugc kich thich boi cac didu
kién cang thang va giy soc méi trudong khac nhau nhu mot phan
tmg bao vé té bio, cling o thé ting cuong sy hinh thanh mang sinh
hoc xung quanh té bao [7]. EPS cuia vi khudn lactic thé hién cac
hoat tinh sinh hoc dic trung nhu kha ning chdng oxy héa, khang
vi-riit, chong ung thw, chdng viém va diéu hoa mién dich [8]. Vi
tiém ning prebiotic cua EPS, nghién ctru di danh gia anh huong
cua khau phén an chtra céc loai EPS duoc san xuét boi vi khuan
lactic dudi cac diéu kién soc moi truong khic nhau nham kich
thich mién dich dbi v6i bénh do vi khuan V. parahaemolyticus
gay ra ¢ tom Su.
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Vat liéu va phuong phap nghién ciiu
Chudn bj EPS ciia vi khudn

Vi khuan Lactobacillus plantarum VAL6 va Bifidobacterium
bifidum VAR2 duoc nudi cdy trong mi truong de Man, Rogosa va
Sharpe (MRS broth) dudi cac dicu kién soc nhiét va ting nong do
CO,. Trong mi diéu kién, EPS duoc chiét xuét theo phuong phap
dugc mo ta bdi Salazar va cs (2009) [9] va Nguyen va cs (2014)
[10]. Két qua 4 loai EPS da dugc thu thap tir cac diéu kién sbc moi
truong duge trinh bay ¢ bang 1. Hai mau EPS thuong mai duoc
str dung dé so sanh 13 1,3-B glucan (Sigma-Aldrich) va Immuno-
LP20 (Japan), dugc dat tén la Glucan va LP20.

Bang 1. EPS san xuét tir cac diéu kién khac nhau.

Vi khufn Diéu kin stress kich thich Loai EPS

L. plantarum 42°C, 3 gio EPS L. plantarum temperature (EPS LPn)
L. plantarum €0, 24 gio EPS L. plantarum CO, (EPS LPc)

B. bifidum 42°C, 3 gio EPS B. bifidum temperature (EPS BFn)
B. bifidum C0,, 24 giv EPS B. bifidum CO, (EPS BFc)

Chudn bj thirc Gn thi nghiém

Bb sung lan luot 4 g BFc, BFn, LPc, LPn, Glucan, LP 20 trong
1 kg thire an ban dau (thanh phan: 40% dam, 4% chat béo, 11% do
am, 13% tro, 3% xo tho). Nghién nat va tron déu dé duoc hdn hop
thirc n tom c6 bd sung 0,4% prebiotic.
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Abstract:

Extracellular polymeric substances (EPS) are known as
prebiotic-like compounds that promote the growth of
beneficial bacteria in the intestinal tract of humans and
animals. To demonstrate the prebiotic potential of EPSs
produced from lactic acid bacteria, Lactobacillus plantarum
and Bifidobacterium bifidum, this study demonstrated the
influenceofthesebacteriaontheimmuneresponseinshrimpto
infection with pathogenic bacteria. Vibrio parahaemolyticus
disease. The results showed that the diet supplemented
with different types of EPS stimulated immunity of black
tiger shrimp against acute hepatopancreatic necrosis
disease, also known as early mortality syndrome in shrimp
caused by Vibrio parahaemolyticus. The addition of EPS
to shrimp feed significantly increased total white blood
cell count, respiratory burst activity, phenoloxidase and
superoxide dismutase activity. The study results show that
EPS produced by lactic acid bacteria shows potential as
a prebiotic, which can become an alternative to the use
of antibiotics in shrimp farming to inhibit the growth of
pathogens.

Keywords: Bifidobacterium bifidum, Black tiger shrimp,
lactic acid, Lactobacillus plantarum, prebiotic, Vibrio
parahaemolyticus.
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Bo tri thi nghiém xdc dinh cdc chi tiéu mién dich ciia tom Su

Tom Su thir nghiém c6 trong lugng trung binh 5,45+0,02 g
duoc thu mua tir cac trai san xuét giéng ¢ Kién Giang, Viét Nam.
T6m duoc thich nghi va cho dn véi khau phin co ban 2 lan/ngay
trong 7 ngay trong bé nudi composite ¢ diéu kién phong thi nghiém
(d6 man la 25%o va nhiét d¢ la 2742°C). Sau khi thich nghi, tom
duoc bb tri ngau nhién vao 24 bé nudi (500 1, dién tich day tron
1 m?) v&i mét s6 ban dau 30 con/bé. Thi nghiém duoc b tri hoan
toan ng?lu nhién vdi 8 nghiém thuec, mdi nghiém thirc dugc 13p lai
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3 lan, Cac thi nghiém cho an bao gém ddi chimg dm (khau phan
co ban va khong cam nhiém vi khuan gy bénh), ddi chimg duong
(khau phan co ban va dugc cam nhidm vi khudn gy bénh), nhom
khau phan b6 sung Glucan (khau phan co ban ¢6 bd sung 1,3-p
glucan véi lugng 3 g/kg thirc in va duge cam nhiém vi khuan gay
bénh), nhom khau phan bo sung LP20 (khau phan co ban ¢6 bd
sung LP20 véi lvgng 1 g/kg thirc &n va duge cim nhiém vi khuan
gy bénh) va 4 nhom khau phan bd sung EPS (khau phan co ban
duge bd sung LPn, LPc, BFn, BFc v6i lugng 4 g/kg thitc an va
dugc cam nhiém vi khuan gy bénh).

Trong qué trinh thir nghiém, tdm dugc cho an voi khau phan thi
nghiém 5-6% trong luong co thé, 5 1an mdi ngay vao luc 7, 10, 13,
17 va 21 gio. Nhiét do nude duy tri ¢ 29+1°C, do man la 25+0,5%o,
ham lugng NH," 1a 0,050,005 mg/I va d6 pH la 8,0+0,2.

Cim nhiém V. parahaemolyticus

Cam nhiém V. parahaemolyticus duoc thuc hién sau 2 tuan
thir nghiém cho an. ¥ parahaemolyticus dugc nudi cdy qua dém &
28°C trong mdi truong Thiosulfate citrate bile salts sucrose (TCBS
broth). Vi khuan dugc dinh lugng bang cach tri trén dia thach chira
moi truong TCBS, sau d6 dich dugc nuoi ciy dén mat sd 10’ CFU/
ml. Qué trinh cam nhiém ¥, parahaemolyticus dugc thyc hién bang
cach b sung truc tiép vi khudn vao bé nudi tom & mat s6 5,0x10*
CFU/ml, bé nuéi dugc lay di thirc an thira va nuée duoc 1am sach
phan mdi ngay. Nhom nghién ciru da khao sét cac bé nuoi thuc
nghiém duoc b sung mot lugng vi khuén ¥, parahaemiolyticus
twong tmg voc cac nong do 5x10°, 5x10* va 5x10° CFU/ml, quan
sat, ghi nhan lwgng tom St chét theo thoi gian. Két qua nghién ciru
cho thay, & nong d¢ vi khuan ¥, parahaemolyticus gy cam nhiém
cao 5x10° CFU/ml lugng tom St chét rat nhanh va chét hét trong
24 gio sau khi gdy cam nhiém, ty I¢ tom con song giam dan va
bing 0 sau 24 gio gdy cam nhidm. Nguoc lai, ¢ ndng do vi khuan
V. parahaemolyticus gy cim nhiém la 5x10° CFU/ml ty 1¢ tom St
con cao va duy tri & mirc 100% sau 16 gio dau, sau d6 ty 1¢ song
co giam va duy tri dugc ty 1 tém con song & mic 70%. Trong
khi d6, nong do vi khuan V. parahaemolyticus giy cam nhidm 1a
5x10* CFU/ml 1am ty 1¢ t6 song gidm con 20% sau 60 gior gy cam
nhiém. Qua d6 cho thy, ¥/ parahaemolyttcus la chung c6 kha ning
gay bénh cho tom ¢ cdc mat s6 cam nhlern khac nhau s€ anh huong
dén ty 16 song va thoi gian duy tri s6 lugng sdng sét 1am co s¢ cho
cac thi nghiém tiép theo.

Phdn tich mién dich ciia tom

Pé tién hanh phan tich mién dich ciia tom, & mdi thi nghiém
tién hanh thu 3 con/bé/nghiém thirc. Céc thong sé mién dich cua
tom duoc xac dinh trude khi gdy nhiém va ¢ 1, 3, 6 va 9 ngay sau
khi cam nhidm voi V. parahaemolyticus. Tong sb bach cau duoc
dém theo phuong phap duoc mé ta boi Chiu va cs (2007) [11].

Hoat tinh PO dugc xdc dinh dua theo phuong phdp
cua Hernandez-Lopez va cs (1996) [12] su dung 1-3,4-
dihydroxyphenylalanine (L-DOPA) v6i sy c6 mit cua cacodylate.



Hoat tinh suy ho hap cép (RES - respiratory burst) dugc xéc
dinh bang cach khur nitroblue tetrazolium (NBT) thanh formazan,
nhu mot bi¢n phap tao thanh anion superoxide [13].

Hoat tinh superoxide dismutase (SOD) dugc xac dinh dya theo
phuong phép ctia Beauchamp va Fridovich (1971) [14] st dung
nitroblue tetrazolium (NBT) véi su ¢6 mat cua riboflavin.

Phuwrong phdp phén tich thong ké

Su dung Excel aé nhap, luu trit s0 liéu va st dung phé"m mém
Minitab 16 dé thng ké so sanh sy khéc biét gitra cac nghiém thirc
bing phép thir Tukey voi do tin cdy 95%.

£ 2 ~ ~ a
Ket qua va ban luan

Anh hwéng ciia EPS Ién tong sé té bao bach cdu trong mdu
ciia tom Su

Céc chat kich thich mién dich nhu p-glucan va cac prebiotic
c6 kha nang kich thich qua trinh melanin hoa va qua trinh thuc
bao thong qua sy nhan biét boi cac protein dic bist nhu LGBP
(lipopolysaccharide va B-1,3-glucan-binding protein) va PGBP
(B-glucan-binding protein) trén té bao bach cau. Do d6, nghién
ciru dd phén tich tong sd té bao bach cau trong mau ciia tom va két
qua duoc thé hién ¢ bang 2.

Bang 2. Anh hwéng cta EPS Ién téng s6 bach cau trwéc va
sau khi cam nhiém vi khuan V. parahaemolyticus.
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Hinh 1. Anh hwéng cua EPS lén téng s6 bach cau cta tom Su.
Anh huwdng cua EPS lén hoat tinh PO trong mdu ciia tom St

Anh huéng cta EPS 1én hoat tinh PO trong mau ctia tom St
dugc thé hién ¢ bang 3.

Bang 3. Anh hwéng ctia EPS dén hoat tinh PO (490 nm) cua
tém S trwéc va sau khi cam nhiém V. parahaemolyticus.

Thaoi gian (ngay)

Nghiém thire

1 3 6 9
BFc 0,03 0,03 0,07 0,14¢ 0,09
BFn 0,02 0,02° 0,04 0,15¢ 0,13¢
ILBe 0,02 0,02 0,11* 0,18 0,09
LPn 0,03 0,03 0,11* 0,15¢ 0,08
Glucan 0,02 0,07 0,03° 0,13¢ 0,10
LP20 0,01° 0,01° 0,02° 0,13¢ 0,10
DCA 0,01° 0,02 0,02° 0,03° 0,03°
bCD 0,01° 0,03 0,03° 0,03° 0,04°

Thaoi gian (ngay)
Nghiém thire

T 1 3 6 9
BFc 47,50*  125,00* 550,00° 222,50? 135,00°
BFn 32,92¢ 129,58 437,500 229,17* 91,67*
IPE¢ 42,92 169,17* 881,67 197,50° 105,83¢
LPn 50,00 179,17* 713,33® 236,67* 132,50°
Glucan 18,33>  90,00° 466,67° 183,337 166,67
LP20 16,67°  183,33¢ 516,67° 116,67* 116,67
bCA 13,67  20,00° 25,00¢ 23,332 26,67¢
bCD 12,00°  183,33% 116,67° 70,00° 66,67°

T: trwéc khi cdm nhiém; gia tri trung binh v&i cac chir cai theo sau khac
nhau thi khac biét c6 y nghta thong ké (p<0,05) theo phép thir Tukey.
DBon vj bang: 10° té bao/ml.

Theo két qua ¢ bang 2, trude khi cam nhiém ¥, parahaemolytycus,
tom St & cac nghiém thirc bd sung EPS co tong s té bao bach
cau dao dong trong khoang 32,92-50,00x10° t& bao/ml, khac biét
khong c6 ¥ nghia so v6i cac nghiém thirc bd sung prebiotic thuong
mai va d6i chimg. Dang chi ¥, ¢ nghiém thire bo sung LPc va LPn
(EPS dugc san xuét boi L. plantarum) c6 tong s bach cau cao nhat
(dat 713,33-881,67x10° té bao/ml) va khac biét c6 ¥ nghia so v6i
cac nghiém thire con lai (p<0,05) (hinh 1).
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T: trwdc khi cdm nhiém; trong cung mét cot, gia tri trung binh v&i cac
chiv cai theo sau khac nhau thi khac biét cé y nghia théng ké (p<0,05).

Danh gia anh huong ciia khau phan chira EPS 1én hoat tinh PO
cho thay, khau phan in chira EPS c6 thé kich thich lam tang hoat
tinh PO ciia mau tom St va két qua khac biét co y nghia thong
ké so v6i dbi chimg (p<0,05). Hoat tinh PO sau khi cam nhiém
V. parahaemolytycus dat cao nhat & nhom bd sung EPS duogc san
Xuét boi L. plantarum (LPc va LPn). Tuy nhién, khong giong nhur
téng 50 té bao bach cau, két qué ghi nhan hoat tinh PO dugc ting
cuong manh mé vao ngay th 6 va gidm vao ngay thtr 9 sau khi
cam nhiém (bang 3, hinh 2).
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Hinh 2. Anh hwéng ctia prebiotic dén hoat tinh PO ctia tém Su.

o1



wemsssssn Khoa hoc Néng nghiép | Thudy san

Anh hwdng ciia EPS Ién hoat tinh RES trong mdu ciia tom Si

Bang 4. Anh hwéng ciia EPS dén hoat tinh RES cua tom su
trwée va sau khi cam nhiém V. parahaemolyticus.

Nghiém thirc Thid glan (ngay)
T 1 3 6 9

BFc 0,04* 0,34° 0,46* 0,26 0,15°
BFn 0,05* 0,41° 0,50* 0,31 0,17°
LPc 0,06 0,28 0,59* 0,46 0,30°
LPn 0,07 0,35° 0,42* 0,26 0,15°
Glucan 0,07 0,50° 0,47 0,24° 0,12°
LP20 0,03° 0,28 0,35° 0,18 0,09°
bCA 0,03° 0,13° 0,21° 0,23° 0,11°
bCD 0,04 0,310 0,33° 0,17 0,10°

T: trwée khi cdm nhiém; gia tri trung binh v&i cac chi cai theo sau khac
nhau thi khac biét c6 y nghia thong ké (p<0,05).

Két qua bang 4 cho thay, hoat tinh RES thay ddi theo chiéu
huéng ting dan tir truéc va sau cam nhiém V. parahaemolyticus.
bén ngay tht 3, hoat tinh RES dat cao nhat & nhém bo sung EPS
dugc san xuat boi L. plantarum (LPn va LPc) tu 0,42 dén 0,59.
Dén ngay tha 6 va thlr 9 thi gia tri trung binh hoat tinh RES ctia
nghiém thirc LPc khac biét co y nghia thong ké so vai cac nghiém
thirc con lai va cac doi chung (p<0,05) (hinh 3).
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Hinh 3. Anh hwéng cua prebiotic dén hoat tinh RES cua tom
Su.

Anh hwong ciia EPS lén hoat tinh SOD trong mdu ciia
tom Su

Bang 5. Anh hwéng cuia probiotic dén hoat tinh SOD cua tém
Su trwée va sau khi cam nhiém V. parahaemolyticus.

Thaoi gian (ngay)

Nghiém thire - ; 5 p 5

BFc 0,03* 0,08 0,07¢ 0,04* 0,03*
BFn 0,02¢ 0,03? 0,06* 0,042 0,032
LPc 0,03* 0,04* 0,07¢ 0,05* 0,04*
LPn 0,03# 0,04* 0,06* 0,05* 0,04*
Glucan 0,02¢ 0,032 0,05% 0,042 0,032
LP20 0,02¢ 0,05* 0,06* 0,04* 0,03*
bCA 0,022 0,02° 0,02° 0,01° 0,01°
bCD 0,03* 0,05* 0,06* 0,05* 0,03*

T: trwéc khi cdm nhiém; gia tri trung binh v&i cac chiv cai theo sau khac
nhau thi khac biét cé y nghia thong ké (p<0,05).
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Két qua bang 5 va hinh 4 cho thay, hoat tinh SOD ciing c6 xu
hudng tang sau 3 ngay cam nhiém vi khuan gay bénh, sau d6 giam
vao ngay thir 6 va 9. Nhom khau phan bo sung EPS tir LAB ¢6 hoat
tinh SOD dao dong 0,06-0,07, cao hon so voi san phém thuong
mai va nhom dbi chimg. Tuy nhién, su khac biét nay khong c¢6 y
nghia thong ké (p>0,05).
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Hinh 4. Anh hwéng cta probiotic dén hoat tinh SOD ciia tém
su.

Ty ¢ chét ciia tom St

Theo ddi ty 186 chét cia tom sau khi ciam nhidm ¥
parahaemolyticus cho thy, vidc ap dung ché d6 an c6 bd sung LPn,
LPc, BFn, BFc, Glucan va LP20 d lam giam d4ng ké (p<0,05) ty
16 chét cua tom so voi doi chimg. Sau 9 ngay cam nhiém véi V,
parahaemolyticus, ty 18 chét tich lily & cac nhom LPn, LPc, BFn
va BFc dao dong tir 24 dén 32%. Ty 1¢ chét lan luot 13 37 va 40% &
cac nghiém thirc bd sung LP20 va Glucan. Trong khi do, ty 16 chét
ctia d6i chimg duong 13 92,3% (hinh 5).

—e—BFc —#—BFn
LPc LPn
—¥#—Glucan —e—LP20
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Thoi gian sau khi cim nhiém V. parahaemolyticus (ngay)

Hinh 5. Ty 1é chét cua tom Sa sau khi cam nhiém V.,
parahaemolyticus.

Ban lugn

Ting tong s6 bach cau gitip ting cudong kha ning mién dich
& dong vat giap xac. Bach cau 13 nhan t6 chinh gdy ra cac phan
{mg mién dich té bao (nhan biét, thyc bao va melanin héa) ¢ tom
[15]. Giam va tang tong s bach cu sau khi nhidm vi khuan c6 thé
xdy ra nhanh chong do nd luc bao vé cta co thé. Thuc té két qua
nghién ciru hién tai ciing da chimg minh tong s6 té bao bach cau
tang manh vao ngay thtr 3 sau khi cim nhiém V. parahaemolyticus
nhung sau do lai giam vao ngay thir 6 va 9.
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Hoat tinh RES ¢6 lién quan dén hoat dong thyc bao va ching
dugc theo ddi dé xac dinh mue do bao vé cua co thé lién quan
dén hoat dong cua anion superoxide (0*), duoc dic trung boi kha
ning t& bao mau giam NBT (nitrobluetetrazolium). Két qua nghién
ctru d chimg minh khau phan an chira EPS c6 thé 1am ting hoat
tinh RES trong mau cta tém Su.

PO 1a mdt enzyme cua co ché bao vé cla dong vat giap xac,
14 tac nhan dan dén sy melamin hod céc té bao la dé lam bat hoat
chang va ngin chin sy lay lan cua ching khip co thé. Su gia ting
hoat dong PO trong céc nghiém thirc bo sung EPS cang khing dinh
tac dung co loi cua EPS tur vi khuén lactic dbi véi hé théng mién
dich cta tom.

SOD la mét trong nhitng enzyme bao vé chdng 6xy hoa chinh
duoc tao ra dé phan (g voi stress 6xy hoa [16]. Tuy nhién, trong
nghién cuu nay, muc d§ SOD trong cac nhom tom thi nghiém
d ting 1én khong dang ké so voi nhom dbi chimg trude va sau
thi nghiém cam nhiém V. parahaemolyticus. Két qua nay cho
théy, kha nang kich thich hoat tinh SOD phu thudc vao dac diém
polysaccharide dugc st dung.

Ty 18 chét cua tom Su tich liy sau khi cam nhiém mam bénh
phan anh tryc tiép tinh trang suc khoe cua tom va hi¢u sut phan
{mg mién dich. ¥ parahaemolyticus c6 thé gay ra bénh hoai tir gan
tuy cap tinh, hay con goi Ia hoi chimg chét s6m & tom [17]. Trong
nghién clru nay, sau khi gdy nhiém véi V. parahaemolyticus, ty
18 chét ctia tom St dwgc cho dn EPS thap hon dang ké so vai ddi
chimg nho bo sung EPS trong khau phan an.

Trong nghién ctru nay, EPS dugc san xudt boi vi khudn lactic
da dugc chung minh 1a c6 thé kich thich hodc diéu chinh nhanh
chong cac dap mg mién dich va diéu nay cho thay rang, EPS san
xuat tir vi khuan lactic c6 kha nang mién dich gitp t6m Su chong
lai cac bénh do vi khuan ¥, parahaemolyticus gay ra.

2 loai EPS 1a LPn (duoc san xudt boi vi khuan lactic bang cach
glly stress nhiét 42°C, 3 gi) va LPc (duoc san xuat boi vi khudn
lactic bing cach gdy stress CO,, 24 gi0) c6 kha ning ting cuong
mién dich cia tom Su chong 1a1 V. parahaemolyticus. Trong do,
khau phan an bo sung 2 loai EPS dugc san xuat boi vi khuan L.
plantarum 13 LPn va LPc gitp kich thich manh kha ning mién dich
& tom Su. Céc thong sé mién dich nhu: tong s bach cau, hoat tinh
PO, RES va SOD ciia LPn va LPc cho két qua twong tu cac san
phim di dugc san xuét thuong mai nhr Glucan va LP20. Kha ning
kich thich mién dich cua tom Su boi EPS l1am giam dang ké ty 1
chét ciia tom sau khi cam nhidm ¥, parahaemolyticus.

Nhfrngvké't qua nay cho thay, EPS san )guét tr vi khuéu} lactic
khi dugc bo sung vao thirc an ¢ Vaj tro la chat kich thich mién dich
giup tom khang lai bénh do vi khuan V. parahaemolyticus gay ra.
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