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ABSTRACT

Probiotic is extensively used in aquaculture for enhancement of water
quality, disease control, and immune system of aquatic organisms. This
study was carried out to determine the effectiveness of the probiotic
(Bacillus subtilis) as a water additive in mud crab (Scylla paramamosain)
larviculture. Bacillus subtilis was weekly added at 10° CFU/mL and
control treatment without probiotic. The result showed that probiotic
could help to improve the water quality as TAN, nitrite, and Vibrio density
were significantly lower compared to the control treatment (p<0,05). The
larval stage index (LSI) and survival rate of the larvae were statistically
enhanced over the control (p<0,05). Digestive enzyme activities including
protease, trypsin, pepsin, and amylase were significantly increased from
Zoae 1 to Zoae 5 (p<0,05). This investigation showed that Bacillus subtilis
was appropriate for application in mud crab larvae culture to enhance
the survival rate, LSI, and digestive enzyme activities, improve the water
quality and diseases control of mud crab larvae.

TOM TAT

Probiotic dwoc s dung rong rdi trong nudi trong thiy san dé cai thién
chat lwong miede, kiém sodt dich bénh va ting cuong hé théng mién dich
cia cac dong vt thity sinh. Nghién cieu nay dwoc tién hanh dé xdac dinh
hiéu qua cua vi khudn Bacillus subtilis nhu mot chdt b6 sung trong qud
trinh wong du tring cua bién (Scylla paramamosain). Bacillus subtilis
duoe bé sung hang tuan véi mdt dé 10° CF/mL va nghiém thire doi chimg
khéng sir dung probiotic. Két qud cho thdy rang, probiotic c6 thé giip cdi
thién chat lwong nude nhu ham lwong TAN, nitrit va mdt do Vibrio thap
hon dang . ké so voi ' nghiém thirc doi chirng (p=<0,05). Chiso  bién thai (LSI)
va ti 1é song ciia du tring dirge ndng cao vé dang ké so véi khi khong s
dung probiotic (p<0,05). Cdc hoat tinh ciia cdc enzyme tiéu héa bao gom
Protease, Trypsin, Pepsin va Amylase da tang dang ké tir giai doan Zoae
1 dén Zoae 5 (p<0,05). Nghién citu nay cho thdy Bacillus subtilis thich
hop dé img dung trong wong nudi du trung cua bién dé ndng cao ti 1¢
song, ti 1é bién thai du trung va hoat tinh cua cac enzyme tiéu hoa, cdi
thién chdt heong nude va kiém sodt dich bénh trén du tring cua bién.

Trich dan: Trﬁp Nguyén Duy Khoa, 2018. Anh huong cua probiotic (Bacillus subtilis) 1én chat luong nudc, ti
1¢ song va hoat tinh emzyme tiéu hoa cua au trung cua bien (Scylla paramamosain). Tap chi Khoa
hoc Truong Dai hoc Can Tho. 54(S6 chuyén dé: Thay san)(1): 1-8.
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1 GIOI THIEU

Cua bién (Scylla paramamosain) loai dbi tuong
thity san c6 gié tri kinh té cao vao dugc nuéi & nhidu
noi trén thé gi6i, trong d6 c6 Viét Nam. Nhirg nam
gan ddy, dién tich nu6i cua bién ngay cang mo rong
dan dén ngudn gidng cua bién tir tw nhién dang giam
manh do viéc khai thac qua muc dé cung cap cho
nghe nu6i (Nyquvist, 2011). Bén canh do, viéc phat
tr1en cong nghé trai gidng cho muc dich san xuat
gidng cua bién & quy mé thwong mai ciing duoc tap
trung nghién ctru. Tuy nhién, van dé kho khan nhat
hién nay 12 ti 1¢ sdng ctia 4u tring con thap (Lindner,
2005). Nhidu nguyén nhan dugc néu ra nhu: nhidm
khuén tir cua me va méi truong (Talpur ez al., 2011;
Wau et al., 2016), chit lwong nuée (Li ef al., 2012)
hay dic diém dinh dudng (Pavasovic, 2004; Holme,
2008).

Song song d6, cac loai khang sinh va thudc diét
khuan da va dang duoc sir dung rong rai trong san
xuét thity san & trai giong hay trang trai (Gomez et
al., 2000) dé kiém soat bénh trén dbi tuong nudi, dan
dén viéc hinh thanh cac dong vi khudn khang thudc
(Zhang, Li, and Sun, 2011) gy anh huong 16n dén
nuoi trf)ng thiy sdn va cac khia canh xa hoi
(Mezhoud et al., 2016). Gan day, probiotic dugc
ung dung vao thiy san dugc xem nhu 1la mdt giai
phap @6t pha trong san xuit thuy san (Browdy,
1998). Probiotic dwoc bao cao véi hi¢u qua vuot troi
trong viéc trc ché cac mam bénh vi khuan ¢ ca
(Mandiki et al., 2011; Janarthanam et al., 2012),
tang cuong kha nang ti€éu hoa trén tom thé chan
trang va tom cang xanh (Zokaeifar er al., 2012;
Sumon et al., 2018), kich thich mién dich trén ca,
tom (Newaj-Fyzul ef al., 2014; Banerjee and Ray,
2017) va cai thién chat luong moi truong nude nudi
(Nimrat et al., 2012; Talpur et al., 2013). Trong bdi
canh hién nay, néu yéu cau thuc hanh canh tac hiéu
qua va than thién véi méi truong dugce dit 1én hang
dau thi probiotic ngdy cang dugc st dung rong rii
hon (Wang, Li, and Lin, 2008).

Di ¢6 nhiéu nghién ctru danh gia tac dung cua
probiotic 1&€n sy phat trién va mién dich ¢ dong vat
thiy san nhu ca (Yarahmadi et al., 2016; Munir et
al.,2018), tdm (Zokaeifar et al., 2012; Sumon et al.,
2018), nhuyén thé (Prado, Romalde, and Barja,
2010; Théo et al., 2012; Saecbom, 2016); nhung c6
rat it thong tin vé viéc ing dung probiotic trong qua
trinh wong 4u tring cua bién (Talib ez al., 2017).
Nghién ctru nay dugc thyc nhién nhim danh gia hiéu
qua cua probiotic (Bacillus subtilis) 1én chat luong
nude vong, ti 1& séng va hoat tinh enzyme tiéu hoa
clia du trung cua bién (Scylla paramamosain).

2 PHUONG PHAP NGHIEN CUU
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2.1 B0 tri thi nghiém

Thi nghiém duoc tién hanh tai trai thyc nghiém
AKUATROP, bai hoc Malaysia Terengganu. Cua
me dugc cit mit va nudi vo trong hé thong tudn hoan
voi thire an 1a so huyét Sau khi dé trirng, cua duoc
chuyén sang bé 4p 100 L va thay 100% nudc hang
ngdy cho dén khi trimg né. Au tring cua hudng
quang manh s€ dugc thu va st dung cho thi nghiém.
Nghién ctru sir dung nude bién c6 d6 man 30 ppt,
duge xtr 1y bang dén UV va EDTA (10 g/m?), do
kiém dugc duy tri & muc 100-120 mg/L bang
NHCOs.

Au trung cua duoc bd tri vao cac bé composite
0.5 m?, c6 suc khi déu va lién tuc v6i mat do 400 du
trung/lit. Khi cua dat giai doan Zoae 4, mat do duogc
giam xudng con 50 au trung/lit. Thi nghiém duoc
tién hanh voi 2 nghiém thirc: khong st dung
probiotic (d6i ching) va st dung Bacillus subtilis
probiotic (10° CFU/mL) dugc lap lai 3 1an. Au tring
cua dugc cho in bang Artemia (tir Zoae 1 dén Zoae
2 cho an Artemia bung du, tir Zoae 3 cho an Artemia
n6) va dinh ky thay 25% nuéc 3 ngay/lan. Déi véi
nghiém thtc st dung probiotic, Bacillus subtilis
(Genchem polytase, Taiwan) dugc bd sung vao bé
nuéi hang tudn v6i ham lugng 105 CFU/mL. Ham
lwong vi khuan duoc xac dinh bing may quang phd
¢ mirc OD=630 nm.

2.2 Theo déi va thu miu

MGoi trwong nwdc. Nhiét do va pH duoc do hang
ngay bang YSI (Fisher scientific) lic 7g30 va 14g,
TAN va nitrite dugc thu mau 4 ngay/lan va phan tich
theo phuong phap ctia Zhou, Wang, and Li (2009).
Mat d6 vi khudn tong va vibrio dwoc xac dinh theo
phuong phap md ta cua Talpur et al. (2013). Do
kiém dugc xac dinh 3 ngay/lan bang test SERA
(btic).

Ti I¢ séng va bién thdi ciia du tring. Pugc xac
dinh tai cac giai doan Zoae 4, Megalope va Cua 1
theo cong thuc:

Ti 1€ sépg (%) =
uong ban dau) x 100

Chi s bién thai (Larval Stage Index = LSI):

LSI=[(Nix n;) + (N2 x n2) + (Nix n;)}/(n; + not+
l’li)

(Au tring con sdng/au tring

Trong do6: N1, Ny, Ni: giai doan au trung;
nj, Nz, nj: sO au trung & giai doan twong rng.

Hoat tinh enzyme tiéu héa. Viéc thu mau du
tring dugc tién hanh vao budi sang sau khi cho an 2
gio. Mau au tring s& dugc thu 7 1an theo mdi giai
doan bién thai cho dén khi 4u tring dat dén giai doan
Cua-1 thi két thic. Thu ngau nhién mdi bé 300 mg,
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rua lai bﬁng nudce sach, thim hét nude rdi cho vao
dng tube 1,5 mL trit & nhiét d6 4m 20°C dén khi bét
d4u phan tich. MAu 4u trung cua bién (100 mg/mau)
s& dugce nghién trong 6ng nghiém Eppendof tiét
trung, sau do ly tim 10,000 vong/phut trong 10 phut,
dung pitpet hut dich ndi chuyen sang ong nghiém
khac, loai bo phan xac va tién hanh do hoat tinh cua
ting loai enzyme (Pavasovic ef al., 2004).

Xic dinh hogt tinh Protease. Trong 4u tring cua
tir Z1 dén C1: chuén bi dung dich dém gém 0.3 mL
1% Casein, 0,5 mL 0,1 M Tris—HCI pH 7,0-9,0
buffer va 0,3 mL enzyme ly trich rdi 0 1 gio' & nhiét
d6 37°C. Sau d6 thém 0,5 mL Trichloroacetic acid
TCA, 12% w/v dé dimg cac phan tng ciia enzyme,
gitr mau ¢ 37°C trong 48 gio, sau d6 ly tam 8000
vong/phit trong 15 phut, cudi cung dem mau do &
bude song 280 nm (Alexander et al., 2002).

Xdc dinh hoat tinh Trypsin. Trypsine dugc do
theo phuong phéap cia Tseng ef al. (1982). Dung
dich dém pH=8,2: Tris HCI: 50 mL va CaCl, 20 mM
BAPNA 0,1 M (Na-Benzoyl-Dp Arginine P-
nitroanilide (B4875)): 10,87 mg/250 pL DMSO.
Dung dich BAPNA duoc ¢ ¢ 25°C trong sudt qua
trinh phan tich mau.

Xdc dinh hoat tinh Pepsin. Pepsin dugc do theo
phuong phap cua Worthington (1982) va (Suzer et
al., 2007). Ong nghiém Eppendof dugc dung dé lay
100 pL dung dich ly trich u & 37°C véi 500 uL
haemoglobin lam chat dém, (2% w/v haemoglobin
trong 0,06 HCI). Sau 10 phut, dimg phan g bang
cach thém 1 pL trichloroacetic acid (TCA) 5%. Mau
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duge do & budc song 280 nm. Mau dbi chimg l1a
dung dich ly trich 0 sau 10 phit va thém TCA, mau
do 1 dung dich ly trich sau khi 1, thém TCA rdi dem
ly tam & 4000 vong/phut trong vong 6 phut.

S6 liéu s& duoc thé hién bang gia tri trung binh
+ d6 léch chuén, phan tich so sanh thong ké giira
nghiém thirc d6i chimg va sir dung probiotic bang
phian mém SPSS 24.0 ¢ mirc tin cay 95%.

3 KET QUA VA THAO LUAN
3.1 Chét lwgng mdi trudng nuwéc

Sy bién dong cia cac yéu tb moi trudng nude &
cac nghiém thic dugc thé hién & Bang 1, 2 va 3.
Trong sudt qua trinh thi nghiém, nhiét 46 nam trong
khoang thich hop cho 4u tring phét trién, it bién
dong manh gitra sang va chiéu (tr 27,6 dén 28,5°C).
Gia tri pH cling it dao dong va duy tri trong khoang
thich hop 7,5 dén 7,8. Do kiém duoc duy tri thuong
xuyén ¢ mirc 112 dén 115 mg/L. Theo cic nghién
ctru trude day, nhiét d6 nudce trong khoang 26-28°C
thich hop cho 4u tring cua bién, trong d6 & 28°C
nhiét d6 1a t6i wu, 4u tring c6 kha ning thich nghi
cao hon véi cac bién dong vé cac yéu té khac nhu
d6 man hay stress (Nurdiani and Zeng, 2007). Bén
canh do, pH tir 6,5 - 9,0 1a khoang thich hop cho
dong vat thuy san (Boyd, 1998) va do kiém & mirc
80-120 mg/L 1a t6i wru cho 4u trung cua bién (Khanh
et al., 2015). Nhin chung cac yéu t6 nhiét o, pH, do
kiém khong c6 su khac biét dang ké gitra cac nghiém
thirc va duy tri trong khoang thich hop cho au trang
phat trién.

Bang 1: Nhiét d9, pH va dd kiém trong qua trinh thi nghi¢m

Nhiét d6 (°C) pH Kiém

Séng Chiéu Séng Chiéu (mgCaCO3/L)

Dbi chimg 27,840,5 28,4+0,8 7,6+0,3 7,840,5 115+18
Probiotic 27,6£0,6 28,5+0,7 7,5+0.4 7,7+0,5 11215

Su anh hudng cua probiotic 1én ham lugng TAN
va Nitrite dugc thé hién ¢ Bang 2. O nghiém thic
dbi chimg, TAN dao dong tir 0,23 dén 0,52 mg/L
trong khi nghiém thuc probiotic, duwgc ghi nhan tu
0,16 dén 0,35 mg/L. Két qua nay cho thiy probiotic
gitip giam ham lwong TAN thap hon c6 y nghia
théng ké (p<0.,05) so v6i nghiém thic dbi chimg.
Twong ty véi nitrite, trong khi nghiém thic
probiotic chi dao dong tir 0,07 dén 0,42 mg/L thi
ham luong NOy & nghiém thtc ddi ching cao hon
(0,1 dén 0,95 mg/L) c6 ¥ nghia théng ké (p<0,05).
Céac doc té ammonia dugc ghi nhén la mot trong
nhiing nguyén nhan phé bién gay chét dong vat thiy
san nhét 1a ¢ giai doan dau 4u trung va trong cac hé
théng nudi mat do cao (Parra and Yu, 2002). Theo
Boyd (1998), ham lugng TAN thich hop cho nuéi

trong thity san 1a 0,2-2 mg/L va ham lugng nitrite tot
nhit nhoé hon 2 mg/L. Probiotic da dugc béo cao 1a
c6 kha nang loai bo nitrogen va photphorus voi ham
luong nhit dinh bang cach thuc ddy qué trinh
khoang héa (Gomez-Gil ef al., 2000; Barak et al.,
2003). Két qua cho théy, probiotic Bacillus subtilis
c6 kha nang lam giam ham lugng TAN va nitrite
trong nudc wong, gitip cai thién va duy tri chit lvong
nudc trong khoang thich hgp. Tac dung cai thién
chit luong nuéc ao nudi cua vi khudn Bacillus
subtilis ciing da dugc kiém chung boi Lu er al.
(2012) vé6i hé théng tuan hoan va Muthukrishnan et
al. (2015) bang thi nghiém invitro, két qua cho thy
hiéu qua khir ammonia tot tir ngay thir 5 sau khi
thém vao hé théng nudi. Can theo ddi va kiém soat
chat ché khi ham luvgng TAN va nitrite c6 xu hudng
tang dan va ting manh vao cudi chu ky wong.
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Biang 2: Nong dd TAN va nitrite giira nghiém thirc dbi chirng va probiotic

TAN (mg/L)

Nitrite (mg/L)

Doi chirng Probiotic p- Value Doi chirng Probiotic p- Value
Tuén 1 0,23+0,03° 0,16+0,04° 0,016  0,10+0,02°> 0,070,022 0,028
Tuén 2 0,28+0,05° 0,20+0,05? 0,013  0,33+0,05°> 0,160,062 0,001
Tuén 3 0,37+0,06° 0,25+0,04° 0,010  0,58+0,07°  0,35+0,05% 0,012
Tuan 4 0,52+0,05° 0,35+0,08° 0,008  0,95+0,11°  0,42+0,09° 0,007

Ghi chii: V&i méi chi tiéu, gid tri cimg 1 hang véi s6 mii khdc nhau thi khéc biét ¢é y nghia thong ké (p<0,05)

Mat d¢ vi khuan téng va vi khuan Vibrio giita 2
nghiém thuc cling c6 sy khac biét c6 y nghia théng
ké (p<0,05) (Bang 3). Theo do, mat do vi khuén
tong & ca 2 nghiém thic déu ting din nhung &
nghiém thirc probiotic ¢6 mat do khudn cao hon (tir
3,24 dén 8,79 x 10> CFU/mL) ¢6 ¥ nghia thong ké
so voi dbi chimg (tir 1,51 dén 7,62 x 103 CFU/mL).
Nguoc lai & mat d§ Vibrio, trong khi ¢ nghi¢m thirc
dbi chimg, khuan Vibrio tang dan dén cudi chu ky
(tir 1,2 dén 6,11 x 102 CFU/mL) thi & nghiém thirc
sir dung probiotic, mat d6 Vibrio thap va 6n dinh &
mirc an toan cho 4u tring (tir 0,3 dén 1,32 x 102
CFU/mL), két qua nay khéc biét c6 y nghia thong ké
(p<0,05). Viéc str dung probiotic dé kiém soat va trc
ché hoat dong tia cac vi khuén c6 hai da dugc nghién

ctru nhiéu trén cac loai khac nhu ca (Banerjee and
Ray, 2017; Munir ef al., 2018), tom (Nimrat et al.,
2012), ghe (Talpur et al., 2013) va nhuyén thé
(Prado e al., 2010). Quén thé vi sinh hiru ich tir
probiotic s& tiét ra chat hoa hoc c6 tac dung kiém
khuén hay diét khuan dé tac dong 1én quan thé vi
sinh vét khac (Fredrickson and Stephanopoulos,
1981), canh tranh hoa chat hay nang luong c6 san
(Pybus et al., 1994) hay su phat trién quan thé nay
canh tranh khu vuc ban cua quin thé khac
(Verschuere et al., 2000), tir d6 1am giam hay trc ché
su phat trién cua quan thé vi sinh vat c6 hai gdy bénh
cho 4u trang. Bén canh d6, sy phat trién cua vi khuan
probiotic ciing trc ché dugc sy 1ay lan va phat trién
cua Vibrio alginolyticus tir vd Artemia (Villamil et
al., 2003).

Bang 3: Mat d9 vi khuin tong va vi khuin Vibrio trong qua trinh wong 4u trung

Vi khuin téng (CFU/mL) Vi khuén Vibrio (CFU/mL)  p- Value
Poi chirng Probiotic p- Value Poi chirng Probiotic
Tun 1 1,51x10°*  324x10°° 0,019 1,2 x 102 0,3 x10%? 0,002
Tuén 2 5,64 x 1032 7,31 x 103° 0,021 2,4 x 102 1,17 x 1022 0,015
Tuén 3 6,23 x 1032 8,12 x 10°° 0,004 5,21 x 10%® 1,32 x 1022 0,003
Tuén 4 7,62 x 10°2 8,79 x 10°° 0,025 6,11 x 102° 1,22 x 1022 0,001

Ghi chit: V6i méi chi tiéu, gid tri cing 1 hang véi sé mii khdc nhau thi khdc biét c6 y nghia thong ké (p<0.05).

3.2 Hoat tinh enzyme tiéu hoa

Hoat tinh mot sd enzyme tiéu hoa cua u tring
cua bién (Protease, Trypsin, Pepsin va Amylase)
duogc thé hién trong Bang 4. Két qua cho thay, tir giai
doan Zoae 1 dén Megalope, & nghiém thirc st dung
probiotic, hoat tinh cac enzyme tiéu hoa cao hon va
khac biét c6 ¥ nghia théng ké so vGi nghiém thie
dbi chtng (p<0,05). Tuy nhién, khi 4u tring chuyén
sang Cua 1, du hoat tinh enzyme & nghiém thuc
probiotic cao hon nhung khac biét khong c6 y nghia
thong ké (p>0,05). Bong vt giap xac thuong thiéu
cac enzyme can thlet cho su thiy phén thurc an. Mot
so tac gia da chi ra tim quan trong cua thirc an tuoi
sdng nhu thirc an ngoai dau tién cta au tring ca va
nhuyén thé, sir dung cic enzyme trong thic in dé
ci thién tiéu hoa cho dén khi hé thong tiéu hoa tro
nén phat trién hoan chinh (Dabrowski and
Glogowski, 1977). Mit khac, vi khuén probiotic c6
kha nang san xuit nhidu enzyme tiéu hoa ngoai bao
hd trg qua trinh trao dbi chit cua vat chu (Banerjee

and Ray, 2017). C6 nhiéu gia thuyét vé tac dung lam
tang hoat tinh enzyme tiéu hoa cua probiotic nhu: 4u
trung dugc cho an bang thirc an tuoi song (artemia,
rotifer, tao...), khi bd sung probiotic vao bé nudi, au
trung an thirc an twoi séng duge cho 13 bao gdm ludn
ca vi khuén probiotic (an truc tiép tir nudc nudi hay
gian tiép qua thire an twoi sng), qua trinh nay lam
tang kha ning trao ddi chat boi vi khuan théng qua
lugng probiotic tich tu ¢ thanh rudt, tir d6 tang chire
nang tiéu hoa thirc an (Talpur et al., 2013). Mot gia
thuyet khac cho rang probiotic cai thién stc song
cua au trung, giup hé thong tiéu hoa cua au tring
phat trien va hoan thién sém hon (Gisbert,
Piedrahita, and Conklin, 2004). Két qua tu thi
nghiém trén mot s loai giap xac khac ciing cho thay
tac dung lam tang enzyme ti€u hoa trong giai doan
4u trung nhu t6m sa (Zhou et al., 2009), tom thé
chén tring (Zokaeifar et al., 2012). Khi hoan thanh
giai doan phat trién 4u tring va chuyén sang Cua 1,
tac dung cua probiotic khong c¢6 ¥ nghia thong keé,
didu nay co thé giai thich do hé thong tiéu hoa cua
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cua bién da phat trién hoan chinh va cac chimg ning
tiéu hoa da hoat dong day du, kiém soat hoat dong
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cac enzyme ndi bao nén luong enzyme tiét ra khong
khéc biét gilra cac nghiém thuec.

Bang 4: So sanh hoat tinh m{t s0 enzyme tiéu héa ciia au trung cua bién giira nghiém thirc doi chirng

va nghiém thirc sir dung probiotic

.. Protease Pepsin Trypsin Amylase
Giai -~ P Doi P Doi P péi P
doan  Doi chirng Probiotic Value . Probiotic Value . Probiotic Value . Probiotic Value
chirng chirng chirng

3,85+ 480+ 1,69+ 1,95+ 0,92+ 0,98 + 1,09 + 1,3+

2 0,92 0.58° 0,037 0,09 0,06° 0,023 0,05 0,03° 0,035 0,06* 0,04° 0,012
11,95+ 14,90 + 3,39+ 3,92+ 2,43+ 2,56 £ 1,86 2,17+

72 0,21° 0,25° 0,022 0,05* 0,11° 0,017 0,57* 0,27° 0,033 +0,08* 0,06° 0,009
12,55+ 15,70 + 3,67+ 425+ 1,71+ 1,83+ 0,64 0,75 +

3 0,35¢ 0,19° 0,014 0,04 0,15° 0,016 0,42° 0,33° 0,027 +0,08? 0.10° 0,020
12,85+ 16,01 + 4,45+ 512+ 1,59+ 1,70 + 8,89 10,4 +

z4 0,92* 0,72° 0,008 0,112 0,22° 0,023 0,42* 0,40° 0,033 +0,20° 0,14° 0,015
15,00+ 18,75+ 5,46+ 6,30 £ 9,90+ 10,59+ 9,36 + 11,10

zs 0,71* 0,91° 0,016 0,20* 0,27° 0,026 0,49 0,38° 0,043 0,08 0,11° 0,021
15,95+ 19,9+ 5,18+ 6,10 + 2,45+ 2,68 + 7,50 8,80 +

Megalope 0350 0470 OO goge gazr 0035 gasa Toaqn 0038 Lo 05 0,090 0027
19,10+ 19,60 + 8,32+ 8,55+ 3,94+ 4,10+ 421 432+

Cua-1 0,75* 0,44 0,528 0,26* 0,19 0,298 0,06* 0,15 0,196 +0,15° 0,13* 0,354

Ghi chii: Véi cimg 1 logi enzyme, trong ciing 1 hdng cdc gid tri mang sé mii khdc nhau thi khdc biét ¢6 y nghia théng ké

(p<0,05).
3.3 Til¢ song va bién thai ciia 4u tring

Ti 18 bién thai va ti 1é sdng clia 4u tring cua bién
duoc thé hién 6 Bang 5 va Hinh 1. Két qua cho thiy,
& nghiém thirc d6i chimg ¢ ti 18 bién thai 4u trung
thip (tir 35,2 dén 83,2), trong khi nghiém thuc st
dung probiotic cd két qua tir 40,3 dén 88,6, cao hon
¢6 y nghia thong ké so véi dbi chimg (p<0,05). Ti
Bang 5: Ti I¢ bién thai ciia Au trung (LSI):

1¢ séng clia au trung & giai doan Z4 lan lugt 1a 60,8%
& d6i chimg va 73,2% & nghiém thirc probiotic. Khi
chuyén sang megalope, ti 1& ndy giam xuéng lan luot
14 20,6% va 46,4%. Dén giai doan Cua 1, ti 1& song
cao nhit dwoc ghi nhan & nghiém thirc probiotic
14,5% cao hon c6 ¥ nghia thong ké so v&i nghiém
thirc d6i chung (6,3%).

Ti 18 bién thai Au trang (LSI)

Giai doan au trung

72 73 74 75
Doi chimg 35,2+2,3? 72,2 +£3,6° 83,2+3,3° 60,7 +£3,1°
Probiotic 40,3 + 1,5 79,8 £2,1° 88,6 +2,6° 70,1 +2,8°
p - Value 0,022 0,037 0,032 0,021

Ghi chii: Trong cimg 1 ¢ét, cdc gid tri ¢6 s6 mii khdc nhau thi khéc biét c6 ¥ nghia thong ké (p< 0,05).

Két qua tir cac nghién ctru trude day di chimg
minh viéc bd sung probiotic khi wong 4u tring dong
vat thiy san sé gitp cai thién qua trinh tiéu hoa bang
cach tang hoat tinh ctia enzyme, tir d6 tang kha nang
hap thy dinh dudng ciia au trang (Prado ez al., 2010).
Bén canh d6 mat d6 vi khudn Vibrio ciing s& dugc
lam gidm, uc ché su phat trién cta vi khuan c6 hai
va giam ham lugng TAN, nitrite trong moi trudng
nudc (Newaj-Fyzul et al., 2014), tang kha ning

mién dich (Banerjee and Ray, 2017), diéu nay c6 thé
gitip giai thich sy khac biét vé ti 18 bién thai va ti 1¢
sdng cuia 4u trung cua bién ¢ cac nghiém thirc. Zhou
et al. (2009) va Zokaeifar et al. (2012) cling bao cao
rang Bacillus probiotic c6 kha ning 1am ting strc
sinh truong, ti 1 séng, hoat tinh enzyme tiéu hoa va
biéu hién ctia cac gene mién dich trén 4u tring tom
thé chan tring. Hiéu qua tuong tu ciing duoc ghi
nhan trén du tring tém sa (Nimrat ef al., 2013).
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4 KET LUAN VA PE XUAT
4.1 Kétluan

Viéc bd sung probiotic Bacillus subtilis (10°
CFU/mL) khi wong 4u tring cua bién cho hiéu qua
cao, gitip cai thién chét luong nudce, giam ham luong
TAN, nitrite va mat do Vibrio trong nudce.

Probiotic Bacillus subtilis (10° CFU/mL) giup
lam tang cac hoat tinh enzyme protease, trypsin,
pepsin va amylase. Ti 18 bién thai (40,3 dén 88,6) va
ti 1& séng ciia 4u triing cua bién (14,5%) khi b sung
Bacillus subtilis (10° CFU/mL) cao hon so véi khi
khong str dung probiotic.

4.2 Déxuit

Tir két qua ciia nghién ctru ndy, can tién hanh cac
thi nghiém danh gid sy anh hudng cua probiotic
Bacillus subtilis 1én cic gene ting trudng va mién
dich cua cua bién lam co s& khoa hoc cho viéc hoan
thién quy trinh Gmg dung probiotic trong san xudt
gidng cua bién.
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