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ABSTRACT

The present study was conducted to evaluate the ability of Bacillus sp.,
which was isolated from the extensive shrimp ponds (Tra Vinh, Bac Lieu
and Ca Mau provinces), on organic matter decomposition and inhibition
of pathogenic bacteria (Vibrio parahaemolyticus). The results showed
that 83 selected strains of bacteria (44 strains had short rod-shaped,
others had long rod-shaped and oval-shaped) were determined to be
gram-positive, positive oxidase and catalase reactions, motile and spore-
forming. This study also identified that 13 strains of bacteria (CM3.1,
CM2.2, TV3.1, BT1.2, TV1.2, NH1.2, TB3.2, TB3.3, NH4.1, DH2.1,
NH2.2, CN1.3, and TB4.3) were able to resist to V. parahaemolyticus.
Among them, CM3.1 and TV1.3 exhibited high o-amylase, protease, and
cellulose enzyme activities, and could be used for future research to
develop probiotic products for aquaculture.

TOM TAT

Nghién ciru nay dwoc thuc hién nham danh gid kha nang phan hiy vt
chdt hitu co va ke ché vi khudn gdy bénh (V. parahaemolyticus) ciia vi
khudn Bacillus sp. phdn Idp tir bun ddy ao nudi tém qudang canh (¢ cdc
tinh Tra Vinh, Bac Liéu va Ca Mau). Két qua da thu dwoc 83 ching vi
khudn (44 ching c¢é hinh que ngdn, sé con lai ¢é hinh que dai va oval)
duwoc xac dinh la Gram dwong, phan ung oxidase va catalase duwong tinh,
co kha nang di dong va hinh thanh bao tr. Muwoi ba ching (CM3.1,
CM2.2, TV3.1, BT1.2, TV1.2, NH1.2, TB3.2, TB3.3, NH4.1, DH2.1,
NH2.2, CN1.3, TB4.3) co kha nang khang voi V. parahaemolyticus
(dwong kinh khing khudan 2,05-13,05 mm). Trong s6 cdc ching ndy,
CM3.1 va TV1.3 co hoat tinh enzyme a-amylase, protease, cellulose cao
6 thé sik dung cho cdc nghién ciru tiép theo dé phat trién ché pham vi
sinh phuc vu nuéi trong thiy san.

1. GIGI THIEU

St dung khéng sinh trong phong tri bénh cho
t6m nudi da gay hién twong khang thudc, vi vay ché
pham vi sinh d3 tré thanh mot trong nhitng cach tiép
can mai dugc tng dung rong réi. Tuy nhién phén

I6n cac ché pham Vi sinh str dung trong nuéc hién
nay déu c6 ngudn gbc ngoai nhap hoac khong rd
thanh phan, chung loai. Cac che pham vi sinh phan
Iap va san xuét trong nudc van con han ché. Viéc
nghién ciru chon lya céc dong vi khuan hitu ich ban
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dia 1am co s& cho viéc san xuat dai tra ché pham vi
sinh 1a rat can thiét va c6 y nghia thyc tién trong giai
doan hién nay nham nang cao hiéu qua san xuit, han
ché & nhidm méi truong, thic day va ting cudng su
bén viing ciia nghé nudi. Nhiing vi khuan hitu ich c6
tiém nang dugc phan lap truc tiép tir méi trudng
nudi cé hiéu qua hau hét 1a cac loai Bacillus nhu B.
subitilis, B. amyloliquefaciens, B. licheniformis,...
(Burford et al., 1998). Ngoai ra, khi Bacillus,
Nitrosomonas va Nitrobacter dugc bd sung vao ao
nudi, cac chi tiéu thuy 1y héa duoc cai thién rd rét.
Vi khuan Bacillus spp. 1a mét trong cac nhom duoc
nghién ciru nhidu nhat, c6 kha ning san sinh nhiéu
san pham bién dudng thi cip nhu khang sinh, thudc
trir sAu sinh hoc, héa chit va enzyme (Ferarri et al.,
1993). Do d6, nghién ciru dugc thuc hién nhiam danh
gia kha nang phan hay chat hitu co va tc ché sy phat
trién cua vi khuan Vibrio gidp chon loc vi khuan
Bacillus sp. ¢6 tiém ning probiotic dé san xuat ché
pham vi sinh phuc vu nudi trong thiy san.

2. PHUONG PHAP NGHIEN CUU
2.1. Phwong phap thu miu nén day

Mau bun day ao tom nudi quang canh (36 ao) &
c4c tinh Tra Vinh, Bac Liéu, Ca Mau dugc thu bang
hé¢ thong PVC (da tiét tring bang dung dich con
70°C). Tai mdi a0, mau bun dwoc thu ¢ 3 vi tri: dau
ao, giira a0 va cudi ao theo mot duong chéo. Mau
duoc giir lanh va chuyén vé phong thi nghiém trong
vong 3-5 gio, sau d6 duoc bao quan & 4°C va xu ly
trong vong 2 gio. Céc thong tin nhu tén ao, ngay
thang va thoi gian thu mau duoc ghi dy du trén
nhan dan dung cu thu mau (Somsiri et al., 2006).

2.2. Phan lap vi khuan Bacillus spp. tir mau

bun day ao

Vi khuén Bacillus spp. dugc phan lap theo mé ta
Boottanun et al. (2017) véi mot vai thay dbi. Mot
gram méu bun di duoc pha vao 9 mL nuwdc mudi
(0.85% NaCl) tiét trung va xur ly nhiét ¢ 80°C trong
20 phut. Sau d6, 100 pL mau dung dich pha loing ¢
nong do thich hop (102, 102, 10°3) duoc trai déu trén
dia thach Nutrient Agar (NA), i & 28°C trong 24 gio.
Céc khuan lac don dwoc chon va cdy ria nhiéu lan
trén dia thach NA dé thu khuan lac thuan. Cac ching
phan lap duge dinh danh va trit lanh ¢ -80°C trong
moi truong Nutrient Broth (NB) vai 20% glycerol
cho céc thi nghiém sau.

2.3. Phwong phap dinh danh vi khuan bing

phép thir sinh hoa

Céc chung vi khuan thuan phét trién trén moi
truong NA duge quan sat dac diém hinh thai té bao
bang kinh hién vi quang hoc (Olympus BX50,
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Olympus, Tokyo, Japan) va kiém tra cac chi tiéu co
ban nhu:

Nhugm Gram: d6 thuan va hinh thai cua cac
chang vi khuan duoc quan sat bang tiéu ban nhuém
Gram theo phuong phap Hucker and Conn (1923).
Dung que cay vo tring |y mot it khuan lac da tach
rong hoa vao giot nuéc mudi sinh ly d tiét tring &
giira phién kinh, dé kho trong phong thi nghiém. C6
dinh tiéu ban bang cach ho nhanh trén ngon hira dén
con 2-3 lan dé vi khuan gan chat vao phién kinh. Sau
d6 tién hanh nhudém véi dung dich tim tinh thé
(Crystal Violet) trong 1 pht, rira lai bang nudc cat.
Nhuom tiép bang dung dich lugol trong 1 phdt, ria
bang nuéc cat. Nhuom tiép bang dung dich lugol
trong 1 phdt, rira bang nuée cat. Nho 1-2 giot dung
dich alcohol 95% cho dén khi mat mau, rira lai bang
nuéc cit. Sau d6 nhudém tiép dung dich safranin
trong 1 phdt, rira nuée cét, dé khd. Quan sat véi giot
dau & vat kinh 100 x. Néu nhuém ding vi khuan
Gram dwong bit mau tim, Gram am bit mau hong.

Phan irng catalase: que cdy vo trang dugc ding
dé 1ay mot it khuan lac phét 1én lam kinh, sau d6 nho
mét giot dung dich H,0; (3%) lén lame. Vi khuén
cho phan img duong tinh v6i catalase sé cO hién
tugng sui bot khi va nguoc lai.

Phan tng oxidase: mot it vi khuan dugc phét
lén dia gidy di tdm dung dich Tetramethyl - p -
Phenylendiamin dihydrochlorid (1%) bang que cay
VO tring. Vi khuan cho phan tmg dwong tinh s& 1am
gidy chuyén sang mau den va nguoc lai.

Tinh di dong: mot giot nudc cat dwoc nho 1én
lam kinh, sau d6 dung que cdy vo tring trai déu vi
khuén 1én lam, day bang lamen va quan sat bing
kinh hién vi & vat kinh 100 x.

2.4. Sang lgc cac chiing vi khuan c6 kha ning

khang V. parahaemolyticus

Céc chung phan lap duoc khao sat hoat tinh
khéng khuan V. parahaemolyticus bing phuong
phap cdy vét vudng goc (Lertcanawanichakul and
Sawangnop, 2011; Thongjun et al., 2016). Vi khuén
V. parahaemolyticus dugc st dung la chang gay
bénh hoai tir gan tuy cap trén tom thudc bo suu tap
vi khuan cia Bo6 mén Thay sinh hoc Ung dung,
Khoa Thuy san, Trudng Pai hoc Can Tho, ¢6 ngudn
gbc tir ao tom (L& Thé Xuan, 2019). Vi khuan V.
parahaemolyticus dugc phuc hdi va nudi ting sinh
trong mdi truong Trypto-casein Soy Borth (TSB)
(b6 sung 1% NaCl) ¢ 30°C. Sau 12 gio nudi, huyén
phui vi khuan dugc chinh mat 6 108 CFU/mL (¢ OD
600 nm). Cac chung Bacillus phan lap duoc ciy doc
theo mot dwong thing trén moéi truong Trypto-
casein Soy Agar (TSA) (bd sung 1% NaCl) va u &
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30°C. Sau 48 gio, tién hanh cdy vi khuan V.
parahaemolyticus (mat do 10° CFU/mL) theo vach
ngang vudng goc vai vach vi khuan Bacillus da phat
trién, tiép tuc u & 30°C trong 24 gio. Kha nang khang
khuin dugc xac dinh bang cach do khoang cach
viung vo trung theo don vi mm dya theo Hutt et al.
(2006). Méi thi nghiém duoc lap lai 2 1an.
2.5. Panh gia hoat tinh Kkhang V.
parahaemolyticus bing phwong phap
ddng nuoi cay

Thi nghiém dugc thuc hién dua theo béo cdo
trude day cua Kewcharoen and Srisapoome (2019)
nhu sau: vi khuén tiém nang va vi khuan gay bénh
V. parrahaemolyticus dwoc chuan bi theo phwong
phap duoc mé ta muc 2.4 va huyén pha cia mdi vi
khuan (mat d6 1 x 10° CFU) dwoc dong nudi cy
trong 10 mL TSB (b4 sung 1% NaCl) va u ¢ 30°C.
Nghiém thirc d6i chirg duoc chuan bj riéng biét véi
chung tiém nang va vi khuan gay bénh ¢ cing mot
diéu kién. Mat d6 vi khuan Bacillus va Vibrio duoc
danh gia & cac méc thoi gian 0, 24, 48, 72, 96, 120
gid nudi cay bang phuong phap ciy dia thach trén
moi truong NA va Thiosulfate Citrate Bile Salts
Sucrose (TCBS agar).

2.6. DPanh gia hoat tinh enzyme ngoai bao

Ly trich enzyme: cac chung vi khuan tiém ning
duoc nudi trong mdi trudng Minimal Broth (gom 6
g Na;HPO4, 3 g KH,PO4, 0.5 g NaCl, 1 g NH4CI va
1000 mL nuéc cat) bé sung lan lwot 1%
casein/starch/carboxy-methylcellulose, 0 trén may
lic & 30°C. Sau 24 gio nudi, ly tim huyén phu & toc
d6 10.000 rpm trong 10 phit & 4°C dé loai bo té bao
vi khuan va thu phan dich néi phia trén (Cell-free
supernatant, CFS) dé xac dinh hoat tinh enzyme
protease, a-amylase, cellulose (Fernandes et al.,
2019).

Hoat tinh protease dugc xac dinh dua theo
phuong phap Huynh et al., (2018) nhu sau: 100 uL
dich enzyme 1 v4i 100 pL dung dich 1% casein (pha
trong dung dich dém Tris-HCI, pH 7.0) trong 10
phat & 37°C va 500 pL dung dich 5% trichloroacetic
acid dugc thém vao dé ngung phan tng. Sau 20
phut, hdn hop trén duoc ly thm & téc d6 3000 rpm
trong 10 phit & 4°C va thu phan dich néi bén trén dé
xac dinh hoat tinh enzyme theo phuong phap
Lowry. M6t unit (UI) enzyme twong tng véi luong
enzyme phéng thich 1 ug tyrosine ¢ cing diéu kién
chuan.

Hoat tinh a-Amylase thuc hién bang phuwong
phap Starch-Iodine dugc mo ta theo Abd-Elhalem et
al. (2015) véi mot vai thay doi. Trudc hét, 1 mL dich
CFS u voi 1 mL dung dich 1% soluble starch (pha
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trong dung dich Phosphate Buffer 0.1 M, pH 7.0)
trong dng nghiém thay tinh ¢ 60°C trong 30 pht.
Sau do, thém lan luot 1 mL HCI 1M vao dé nging
phan tng va 1 mL thuéc nhuém lodine (5 mM 12 va
5 mM KI) dé hinh thanh phan @mg mau va do d¢ hip
thu bang phuong phap so mau quang phd & budc
song 620 nm. Hoat tinh enzyme dugc xac dinh
tuong tng Vi mot don vi hd hda 1 mg starch mdi
gidy trong phan ung.

Hoat tinh enzyme cellulose dugc xac dinh theo
phuong phap ciia Ghose (1987) véi mot vai thay doi.
Phan ting bao gém 0,5 mL dung dich 1% CMC
(dugc chuan bi trong dung dich dém citrate 0.05 M,
pH 5) va 0,5 mL dich enzyme vi khuan duoc u &
50°C trong 30 phut, sau d6 thém 1,5 mL dung dich
thudc thir DNS (Miller, 1959) vao phan ung va dun
néng 100°C trong 10 phiat. Sau d6, do d6 hap thu &
budc séng 540 nm bang phuong phép so mau quang
phd. Mot unit (UI) enzyme dugc xac dinh nhu lugng
enzyme phong thich 1 pmol glucose & cing diéu
kién chuan.

2.7. Thinghiém danh gia d¢ an toan sinh hec

Thi nghiém duoc thyc hién nham danh gia mic
d6 an toan sinh hoc cua chung vi khuan tiém ning
trén tém thé chan trang dua theo thi nghiém da bao
c4o cua Yun et al. (2019) v6i mot vai thay déi nhu
sau: tom thé chan trang (trong luong 4 + 1 g) tir trai
thuc nghiém (B6 mén Thuy sinh hoc ung dung,
Khoa Thay san, Truong Dai hoc Can Tho) duoc
thuan & 6 man 10%o, sau d6 tom duwoc bé tri vao bé
chira 5 L nudc c6 d6 man 10%o. vai mat do 10
con/bé. Thi nghiém gém hai nghiém thirc: d6i ching
(khdng bé sung) va nghiém thirc bo sung vi khuan
(lidu lwong khoang 5 x 108 CFU/mL). Mdi nghiém
thire dwoc 13p lai ba 1an. Chang vi khuan dugc nubi
trong mdi truong Nutrient Borth (NB), sinh khdi té
bao duoc thu bang phuong phép ly tim va rira lai hai
1an bang nuéc mudi sinh 1y (0,85% NaCl), sau d6
chinh mat d6 quang ODgoo = 1 (tuwong g V6i 5 X

108 CFU/mL). 0 nghlem thirc bd sung, 5 mL huyén
phul té bao dugc cy vao bé trong khi d6 ¢ nghiém
thirc d6i chimg 5 mL nudc mudi sinh 1y dugc thém
vao. Trong qué trinh thi nghiém, tdm dwoc cho a an
binh thuong (3% trong lugng tom) va thay nudc moi
ngay. Sau moi lan thay nudc, huyén phu té bao va
nude mudi sinh 1y dugc chuan bi va bd sung vao bé
nhu phuong phap dé cap o trén. Ti 1é séng cua tom
da duoc ghi nhan va so sanh sau bay ngay thi
nghiém.

2.8. Phwong phap xir ly sb liéu

S6 lieu thu thap dwoc tinh toan gié tri trung binh,
dd léch chuan bang phan mém Microsoft Excel 2016
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va so sanh su khac biét gitra cac nghiém thac theo
phuong phap phéan tich ANOVA mét nhan t6 voi
phép thir Duncan bang phan mém thong ké SPSS
25.0 6 mirc y nghia (p<0,05).

3. KET QUA VA THAO LUAN

3.1. Phan lap vi khuan Bacillus spp. tir miu
bun day ao

Dua vao hinh thai khuan lac cua vi khuin
Bacillus spp. duoc m6 ta boi Boottanun et al.,
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(2017) da chon dugc 83 chiing vi khuan thudc gidng
Bacillus phat trién trén méi truong NA. O 30°C sau
24 gid cdy, hau hét cac ching déu c6 khuén lac dang
nho tron, bia tron déng tdm, c6 mot sé khuan lac
dang to tron, bia tron khong tdm nhan, kich thuéc
dao dong tir 0,3 — 3,1 mm. Pa s6 khuan lac c6 mau
trang duc, bia tron ring cua, tron khong tim 47 loai
(56,6%) va khuan lac mau tring trong, bia tron dong
tam, tron ddng tdm nhin 36 loai (43,4%), (Hinh 1).

Hinh 1. Mt s6 hinh thai khuin lac Bacillus trén méi trwong NA

3.2. Pic diém sinh hoa

Qua két qua nhuém Gram di chon duoc 44
ching (téng sé 83 chang) bit mau tim xanh 13 vi
khuén gram duong. Quan sat hinh dang té bao & do
phéng dai 40 X xac dinh hiu hét cac té bao vi khuan
c6 dang hinh que, mot s6 hinh cau xép thanh chudi
hoic xép riéng lé. Trong d6, que ngin c6 42 chang
(50,6%), oval cé 20 chung (24,1%), que dai c6 17
chang (20,5%), va 4 chung hinh cau to (4,8%). Tét
ca 44 chung déu c6 kha nang di dong va sinh bao ti.
Pong thoi, cac chi tiéu sinh hoa khi thir nghiém
catalase va oxydase déu dwong tinh twong ddng véi
cac dac tinh cua gidng Bacillus. Vi thé, tit ca chung
vi khuan Bacillus tiém niang phan I6n c6 hinh dang
gue ngan, mot s6 c6 hinh dang que dai va oval. Cac
chang vi khuan Bacillus c¢6 phan tng catalase,
oxydase déu dwong tinh, déu di dong va cd kha ning
hinh thanh bao tir (Pham Thi Tuyét Ngan 2012).

3.3. Hoat tinh khang vi khuin

parahaemolyticus

V.

Két qua danh gia kha ning khang khuan bang
phuong phap cdy vét cho thiy trong 44 chuang
Bacillus sp. c6 13 chang c6 kha ning khang khuén
bao gdm: CM3.1, CM2.2, TV3.1, BT1.2, TV1.2,
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NH1.2, TB3.2, TB3.3, NH4.1, DH2.1, NH2.2,
CN1.3, TB4.3 véi duong kinh khang khuin dao
dong tir 2.05-13.05 mm (Bang 3). Balcazar et al.
(2007) da phan 1ap dwoc B. subtilis UTM 126 c6
hoat dong wc ché ba chung V. harveyi, V.
alginolyticus va V. parahaemolyticus phéan lap tir
tém bi bénh véi vong khang khuan khoang 10 - 15
mm. Theo Mahdhi et al. (2010), cac chung B.
subtilis va B. coagulans dugc phan lap tr moi
truong Artemia c6 kha nang dbi khang V.
parahaemolyticus ATCC17802, V. alginolyticus
ATCC17749 va V. alginolyticus vgi vong khang
khuan dao dong tr 12 mm - 20 mm. Theo
Gopalarishnan et al. (2013), chung B. licheniformis
(DABI) dbi khang véi V. paraheamolyticus véi
vong khang khuan 14 - 16 mm sau 24 gio u. Bén
canh d6, Tran Vii Dinh Nguyén va ctv. (2014) da
phén lap va dinh danh dugc ching B. pumilis ¢6 kha
ning ddi khang véi V. owensii DYO05 (tac nhan gay
bénh trén tdm hum bong) bang phwong phap khuéch
tan dia thach véi duong kinh khang khuan 1a 29 mm.
Do vy, trong nghién ctru nay da phén 14p dugc cac
chung Bacillus sp. khéang voi vi khuan V.
parahaemolyticus ¢ mac tir khdng — khang trung
binh (Lorian, 1995).
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Bang 3. Pwong kinh vong khang khuin chi thi V. parahaemolyticus

Pwong kinh vong khang (D-d, mm)

)]
—
—

Ching

Gia tri trung binh (mm)

lan 1 lan 2
1 CM3.1 13,4 12,7 13,05+0,49
2 CM2.2 12,2 12,8 12,50+0,42
3 TV3.1 10,1 9,7 9,90+0,28
4 BT1.2 9,0 9,5 9,25+0,35
5 TV1.2 9,3 10,0 9,65+0,49
6 NH1.2 8,0 8,4 8,20+0,28
7 TB3.2 8,0 7.9 7,95+0,07
8 TB3.3 6,0 5,5 5,75+0,35
9 NH4.1 5,0 5,2 5,10+0,14
10 DH21 4,0 41 4,05+0,07
11 NH2.2 48 5,0 4,90+0,14
12 CM1.1 2,0 24 2,20+0,28
13  TB4.3 2,1 2,0 2,05+0,07

Ghi chii: Khang: <9 mm; Trung binh: > 10 - 13 mm; Nhay: > 14 mm (Lorian, 1995)

P

Hinh 2. Mgt s6 dwong kinh khang khuin chi thi V. parahaemolyticus

3.4. Hoat tinh khang V. parahaemolyticus
bang phwong phap dong nudi cay
3.4.1. Bién dgong mdt d¢ vi khudgn Bacillus
CM3.1 va V. paraheamolyticus

O nghiém thirc V. paraheamolyticus nuéi don
mat d6 vi khuén cé xu huéng ting va dat cao nhat
lic 48 gio (8,12 Log CFU/mL), sau d6 c6 xu hudng
giam dan va thap nhat luc 120 gio (6,77 Log
CFU/mL). Di voi nghiém thac Bacillus CM3.1
nudi don c6 xu hudng tuong ty va dat cao nhét lic
72 gio (7,22 log CFU/mL). Con riéng véi nghiém

9 4

¢ b

381 c b b
g O I
= 7 ab a
e a Tpa aa a
Ogqa a
] Ta
251
=
£ 4
=2
T 3 4
-
= 2 4
=
R

0 -

Oh 24h 48h 72h
Thoi gian (gid)

thac Bacillus CM3.1 nudi chung ve6i V.
parahaemolyticus, mat do vi khuan Bacillus CM3.1
dat cao nhat lic 96 gio (6,32 log CFU/mL); trong
khi d6 mat do vi khuan V. parahaemolyticus thap
hon c6 ¥ nghia thdng ké (4,61 Log CFU/mL)
(p<0,05). Mat do Bacillus CM3.1 thap nhét lac 24
gio la 598 Log CFU/mL va mat do V.
parahaemolyticus 1a 6,65 Log CFU/mL. Mat d6 V.
parahaemolyticus trong nghiém thic nudi chung
véi Bacillus CM3.1 la thip hon c¢6 ¥ nghia thong ké
S0 vai cac nghiém thire nuéi don (p<0,05) (Hinh 3).

m V. parahaemolyticus (nudi don)
Bacillus CM3.1 (nuéi don)
B V. parahaemolyticus (miéi chung)

B Bacillus CM3.1 (nudi chung)

120h

Hinh 3. Vi khuin Bacillus CM3.1 khang V. parahaemolyticus bang phwong phap déng nudi ciy

Gié tri trén cling mét mac thei gian cuia ban nghiém thirc c6 chir cai giong nhau thi khdng khac biés ¢é y nghia thong ké

(p<0,05)
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3.4.2. Bién dong mdt do vi khudn Bacillus TV1.2 Bacillus TV1.2 vé6i V. parahaemolyticus, mat do vi

va V. paraheamolyticus khuan cuia ca 2 chiing déu c6 xu huéng giam so Véi
nudi don. O thoi diém 48 gio, mat do vi khuan
Bacillus TV1.2 va V. parahaemolyticus lan luot
bién dong 1a 5,11 va 6,51 Log CFU/mL va & thoi
diém lac 120 gio 14 6,38 va 5,19 Log CFU/mL. C6
thé nhan thay khi mat do Bacillus ting thi Vibrio
giam. Sy khéc biét gitra cac nghiém thirc co ¥ nghia
théng ké (p<0,05) (Hinh 4).

Nghiém thac V. parahaemolyticus nudi don, vi
khuan ¢ xu hudng ting va dat cao nhét ldc 48 gio
(8,18 Log CFU/mL), sau d6 giam dan va thap nhat
ltc 120 gio (6,77 Log CFU/mL). Bdi véi nghiém
thire Bacillus TV1.2 nudi don dat cao nhét lic 72
gior (7,17 log CFU/mL) va thap nhat lic 24 gio (6,13
Log CFU/mL). Khi két hop nudi chung vi khuan
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Hinh 4. Vi khuan Bacillus TV1.2 khang V. parahaemolyticus bang phwong phap ddng nudi ciy

Gia trj trén cling mgt méc thoi gian cia ban nghiém thirc ¢6 chi cai giong nhau thi khong khac biét ¢6 y nghia théng ké
(p<0,05)

3.4.3. Bién dong mdt dé vi khuan Bacillus nghiém thirc Bacillus CM2.2 nudi don c¢6 xu hudéng

CM2.2 va V. paraheamolyticus ting va dat cao nhat lic 120 gid (7,36 Log
CFU/mL). Khi vi khuan Bacillus CM2.2 nuéi chung
v6i V. parahaemolyticus dat cao nhét ldc 120 gio c6
mat d6 Bacillus CM2.2 1a 7,45 Log CFU/mL con V.
parahaemolyticus la 5,29 Log CFU/mL. Sy khéac
biét c6 y nghia théng ké (p<0,05) (Hinh 5).

Nghiem thuc V. parahaemolyticus nui don tang
va vi khuan dat cao nhat lic 48 gio (8,19 Log
CFU/mL), sau d6 c6 xu huong giam dan va thap
nhat ldc 120 gio (6,77 Log CFU/mL). Bén canh do,

9 -
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B Bacillus CM2.2 (mui6i chung)

Mit dé vi khnin (Log CFU/mL)
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Hinh 5. Vi khuan Bacillus CM2.2 khéang V. parahaemolyticus bing phwong phap ddng nudi cay

Giéa tri trén cling mét mac thei gian cuia ban nghiém thirc ¢ chi cai giong nhau thi khdng khac biés ¢é y nghia thong ké
(p<0,05)

Vaseeharan and Ramasamy (2003) cho rang khi ndng d¢ B. subtilis BT23 ting, sy tang truong V.
nong d6 10° CFU/mL B. subtilis BT23 s& anh huong harveyi dugc kiém soat trong. diéu kién in vitro.
dang ké dén sy phat trién cua V. harveyi 103 Purivirojkul et al. (2007) cho rang B. subtilis trong
CFU/mL. Két qua thuc nghiém nudi ciy cho thay diéu kién in vitro va in vivo c6 kha nang wrc ché dugc
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vi khuan V. harveyi. Bacillus sp. c6 kha ning sng
trong moi tredng ndm ngay va c6 thé 1am giam mat
d6 vi khuan gy bénh tir 108 xuéng 10° CFU/mL
trong thoi gian 24 dén 48 gio. Nhu vy so véi cac
nghién ctru trude day, cac chung Bacillus (CM3.1,
TV1.2 va CM2.2) tir ndng do 10° CFU/mL c6 kha
ning tc ché V. parahaemolyticus trong 120 gid
khao sat.

3.5. Hoat tinh enzyme ngoai bao

Sau khi kiém tra kha nang khang khuan trén dia
thach, 13 chang Bacillus déu cd kha ning khang V.
parahaemolyticus. Trong d6, 5 chiing ¢6 dudng kinh
khang khuan cao nhiat bao gom CM3.1, TV3.1,
BT1.2, CM2.2, TV1.2 duoc chon dé danh gia hoat
tinh enzyme ngoai bao a-amylase, protease va
cellulase. Két qua cho thiy c6 su khac biét c6 y
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nghia thong ké vé hoat tinh a-amylase giita cac
chung duogc chon. Hoat tinh a-amylase cao nhat & 2
ching CM3.1 va TV3.1 (khoang 153,7 Ul/mL) va
cao hon c6 ¥ nghia thong ké so véi chang so vai 3
ching con lai. Trong d6, chung c6 hoat tinh o-
amylase thap nhat TV1.2 (18,3 Ul/mL). Hoat tinh
protease cao nhit & chung CM3.1 (140,9 Ul/mL) va
thap nhat 1a chung TV1.2 (129,7 Ul/mL), tuy nhién
khong c6 su khac biét c6 y nghia thong ké vé hoat
tinh protease gitra cic chung khao sat. Trong khi d6,
chung TV3.1 ¢6 kha ning tiét enzyme cellulase cao
nhét (943,4 UI/mL) va cao hon c6 ¥ nghia thong ké
S0 Vi 4 chang con lai. Trong 4 chang con lai, ching
CM3.1 tiét ra nong do cellolase cao hon 3 chiing con
lai. Trong 5 chung khao sat, chung CM2.2 c6 kha
nang tiét enzyme thap nhat (25,8 Ul/mL) (Hinh 6).
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Hinh 6. Hoat tinh enzyme o-amylase (A), protease (B) va cellulase (C) cia cac chiing vi khuan chen loc

Gia trj trén cling mgt méc thai gian cia ban nghiém thirc ¢6 cha cai giong nhau thi khong khac biét ¢6 y nghia thong ké

(p<0,05)

Theo L& Hai Yén va Nguyén Duc Hién (2016),
khi chon loc cac chang vi khuan lam probiotic, kha
nidng sinh enzyme ngoai bao 1a mét tiéu chi quan
trong baéi vi cc enzyme ngoai bao dong vai tro quan
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trong trong viéc hd tro tiéu hoa thirc an, gitip thic
an dé hap thy, phan huay cac thic in ton dong trong
a0 va vat nudi tang trong tt, bén canh do con co kha
nang lam sach méi truong. Theo Ngbé Ty Thanh va
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Bui Viét Ha (2009), khi khao sat hoat tinh enzyme
ngoai bao cua 236 chung Bacillus phan lap tir cac
mau dét va nudc thai khac nhau, chi ¢6 2 chung T20
va M27 thé hién day du hoat tinh thity phan cac co
chat tinh bot, CMC, va gelatin, trong khi céc dong
con lai chi biéu hién kha ning tinh bot va CMC.
Theo Lee et al. (2012), khi khao sét tiém ning
probiotic cta 4 dong Bacillus spp. dugc phén lap tir
nhiéu ngudn khac nhau, chi c6 dong Bacillus sp.
SM2 thé hién day du hoat tinh enzyme amylase,
cellulase va protease, trong khi 3 dong con lai chi ¢
dong Bacillus sp. T4 va Bacillus sp. JSP1 thé hién
hoat tinh protease va ca 3 dong nay déu khdng thé
hién hoat tinh cellulase. Trong nghién cuu nay, ca 5
chung khao sat déu tiét enzyme a-amylase, protease
va cellulase & cac mie dd khac nhau. Néu so sanh
kha nang tiét 3 loai enzyme, Bacillus CM3.1 vuot
troi hon céc chung con lai.
3.6. DPanh gia d¢ an toan sinh hoc

V6i kha nang khang khuan cao nhét va hoat tinh
enzyme cao So véi cac ching con lai, ching Bacillus
CM3.1 da duoc chon dé thi nghiém trén bé dé xac
dinh d6 an toan. Vi khuén Bacillus CM3.1 dugc sir
dung bo sung truc tiép vao moi truong nudi véi mat
d6 12’5 x108 CFU/mL va ti 1é séng caa tdm duoc ghi
nhan sau 7 ngay. Két qua cho thay ti Ié séng cuia tom
dat 100% ddi véi nghiém thec bd sung chang
Bacillus CM3.1, con & nghiém thirc khong b sung
chang Bacillus CM3.1 thi ti 16 séng 1a 83%. Mic du,
chua danh gid duoc hiéu qua cai thién ting truong
va stic khoe cua tdm, nhung thi nghiém nay cho thay
muic d6 an toan sinh hoc cao va c6 thé c6 kha ning
str dung chiang vi khuan Bacillus CM3.1 cho cac thi
nghiém tiép theo.

Sy hién dién cua vi khuan Bacillus c6 thé gop
phan phan hay cac hop chét hitu co du thira trong bé
nudi tdm lam duy tri méi truong nudi 6n dinh, kich
thich st dung thirc 4n va sinh truéng cua tom. Diéu
nay pht hop véi cac nghién ciru c6 bd sung vi khuén
Bacillus, viéc b sung vi khuan hiru ich khéng chi
lam tang kha ning phan giai cac chat hitu co, lam
sach va 6n dinh moi truong nuéc ma con lam ting
nang suat cao hon so véi ao nudi khdng bé dung vi
khuan hiru ich (Pham Thi Tuyét Ngan, 2012).

4. KET LUAN VA BE XUAT
4.1. Kétluan

Thi nghiém da chon loc dugc 13 chung Bacillus
spp. ¢6 kha ning khang khuan V. parahaemolyticus
va 5 ching trong sé 13 ching ¢ hoat tinh enzyme
ngoai bao bao gom a-amylase, protease va cellulase
tir 36 a0 nudi tdm quang canh & cac tinh Ca Mau,
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Bén Tre va Tra Vinh. Hai chiing Bacillus CM3.1 va
TV1.3 cd hoat tinh enzyme a-amylase, protease,
cellulase cao va c6 thé duoc st dung cho cac nghién
ctru dé phat trién ché pham sinh hoc cho nudi tom
thé.

4.2. Pé xuit

Trong thoi gian téi tiép tuc nghién ciru cac chung
Bacillus tiém niang c6 kha khang khuan cao nham
phét trién ché pham sinh hoc phuc vu cho nudi trong
thay san.
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D¢ tai nay duoc tai trg boi Dy an Nang cap
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