Tap chi KHOA HQOC BHSP TPHCM Sé 64 niam 2014

PHAN LAP, PINH DANH
VA XAC PINH CAC PAC TiNH CO LOI
CUA CHUNG BACILLUS SPP. TU AO NUOI TOM O TINH BEN TRE
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TOM TAT

Bacillus 1a nhém vi khudn c6 li hién dién trong da so cac ché pham vi sinh ding
cho nudi trong thity hdi san dac biét 1a nudi tdm. O mwéc ta cac ché pham vi sinh ding
trong nudi trong thiy hdi san déu phdi nhdp ngogi, gia thanh cao. Trong nghién cizu nay,
nham phan ldp cac ching Bacillus tir cac ao nudi tdm ¢ tinh Bén Tre va sang loc, dinh
danh, khdo sdat déic diém sinh trweng cua cac ching mang cic dac tinh 6 loi lam co so
cho viéc iing dung san xudt ché pham vi sinh.

Tir khoa: Bacillus, ché pham vi sinh, enzyme ngoai bao, Vibrio parahaemolyticus,
ao nudi tom, tinh Bén Tre.

ABSTRACT
Isolating, identifying and determining the beneficial properties of Bacillus spp. strains
from shrimp ponds in Ben Tre province

Bacillus is a group of bacteria that presents in the majority of biological products for
aquaculture, especially for shrimp. In our country, microbial products used in aquaculture
have to be imported and at a very high price. In this study, we isolated some Bacillus
strains from the shrimp ponds of Ben Tre province and screened the beneficial properties
for shrimp. Potential Bacillus strains were classified and growth characteristics were
investigated to serve as a basis for manufacturing biological products.

Keywords: Bacillus, biological products, extracellular enzymes, Vibrio
parahaemolyticus, shrimp ponds, Ben Tre province.

1.  Mé dau

Bén Tre la mot trong cac tinh ¢ dién tich nudi tdm kha 16n, thdng ké 1én dén
32.086 ha chiém 73% tong dién tich nudi trong thay san, dat san lugng 47.397 tan vao
niam 2013. Tuy nhién viéc nudi tdm véi dién tich I6n va lién tuc dan dén mat can bang
sinh thai, 6 nhiém ngudn nudc do luong thirc in thira va chét thai tir tdm nudi dan dén
tdm nudi dé nhidm cac bénh do virus va vi khuan gay ra, 1am thiét hai nang né cho
ngudi nudi tdm. Hién nay ché pham vi sinh chta cac vi sinh vat ¢6 loi duoc dung nhu
mot phuong tién dé kiém soét dich bénh bang cach e ché, canh tranh véi nhing sinh
vat ¢6 hai, hd trg hé tiéu hoa, can bang vi khuan duong rudt [12]. Ngoai ra ché pham
ciing duoc dung trong xir 1i ao nudi bang cach phan huay cac chat khong tiéu héa duoc,
thirc an thira, dic biét 1a rat than thién véi moéi treong [7]. Bacillus 1a nhém vi khuén cé
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mat chii yéu trong cac ché pham vi sinh vi ¢6 nhimg dic tinh ¢6 loi nhu: (i) lam sach
moi trrong nho kha nang sinh cac loai enzyme protease, amylase, cellulase, lipase phan
huy cac hop chét hitu co, (ii) kiém soat sy phat trién qua mirc cua cac vi sinh vat gay
bénh nhu Vibrio do co ché canh tranh nguén dinh dudng (iii) tiét cac chat khang khuan,
giir cho méi truong ludn & trang thai can bang sinh hoc. [4]

Do d6 chang t6i tién hanh phan lap Bacillus tir cc ao tdm ¢ Bén Tre nham tuyén
chon nhitng chung c¢6 cac dac tinh ¢ lgi dé sir dung trong cac ché pham vi sinh cho
tom.

2. Vatliéu va phwong phap nghién ciru
2.1. Vit ligu
2.1.1. Péi twong nghién ciu

Chung Bacillus phan Iap tir mau dat, miu nudc va mau tdm trong cac ao tdm &
tinh Bén Tre.

Chuang vi sinh vat kiém dinh V. parahaemolyticus dugc phan lap tir ao tdm bénh
chét (dugc cung cip boi Trung thm Khoa hoc va Cong nghé Sinh hoc, Truong Dai hoc
Khoa hoc Tu nhién TP H Chi Minh).

2.1.2. Moi truong sir dung nghién cuiu

Maéi truong LB: tryptone 10 g, cao ndm men 5 g, NaCl 5 g, nudc cét vira da 1 lit.

Méi truong kich thich tao bao tr DSM: KCI 1 g, MgS0,.7H,0 0,12 g, NaOH
0,06, pH = 7,6, nudc cat vira du 1 lit. Hap kht tring ¢ 121°C, 15 phat. Lam ngudi dén
50°C, bé sung thém cac dung dich: 1 ml Ca(NOs), (1 M), 1 ml MnCl, (0,01 M), 1 ml
FeSO, (1 mM).

Mai trudng TSA khao sat ddi khang véi V. parahaemolyticus: tryticase peptone
15 g, phytone peptone 5 g, NaCl 15 g, nuéc cét vira du 1 lit.

Maéi trueong thach: thanh phan nhu trén ¢6 bd sung thém 2% agar. Cac méi trudng
trén dugc hap khir tring ¢ 121°C, 15 phut trudce khi sir dung.

2.2. Phwong phdp nghién ciru
2.2.1. Phuwong phdp phdan Igp va 1am thuan

Loai bo té bao sinh dudng bang céch tién hanh gia nhiét mau trong bé 6n nhiét ¢
80°C trong 10 phat. Pha lodng mau dén 1072, hit 100 pl dich gdc va dich da pha lodng
trai trén moi truong LB - agar. U & 37°C trong 24 gid. Chon khuan lac dic trung cho
Bacillus va tién hanh lam thuan bang cach céy ria trén mdi truong LB - agar, cho t6i
khi quan sat thdy chi c6 mot dang khuan lac duy nhat trén méi truong. [11]

2.2.2. Phwong phap dinh danh Bacillus

Pé xac dinh cac chung vi khuan thudc gidng Bacillus, mot sé thir nghiém cho
sang loc budc dau dugc thyc hién nhu: nhudm Gram [2], quan sét hinh thai té bao,
nhudém bao tir [2], thir nghiém catalase bang phuong phap su dung dung dich H,0, 3%,
thir nghiém oxidase trén dia gidy c6 tam N-dimethyl-para phenylenediamine, thi
nghiém kha nang di dong trén méi truong thach mém. [3]
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Sau budc sang loc tién hanh dinh danh bang phuong phap gidi trinh ty 16S
rRNA: Téch chiét bo gen vi khuan bang bo kit caa QIAgen, khuéch dai trinh tu 16S
rRNA bang phan tng PCR véi cip mdi ¢d trinh ty nhu sau:
27F (5-AGAGTTTGATCMTGGCTCAG-3").
1492R (5-TACGGYTACCTTGTTACGACTT-3)).

San pham PCR dugc tinh ché va gui giai trinh ty. Cac trinh ty nucleotide hoan
chinh dwoc so sanh véi ngan hang dir liéu gen caa NCBI bang céach sir dung cong cu
BLAST.

2.2.3. Phwong phdp nghién citu cac dac tinh co loi

Kha ning sinh enzyme ngoai bao: Khao sat kha nang sinh enzyme ngoai bao
trén mdi trudng LB — agar c6 bd sung co chét thich hop. Té bao cua chang Bacillus
duoc nudi ciy trong modi truong LB long & 37°C trong 24 gid. Cham dich Bacillus sau
24 gio nudi cay lén dia moi trudng LB — agar ¢6 b sung tirng loai co chét: 0,5% CMC
(carboxy methyl cellulose), 1% tinh bot, 1% gelatin, 1% casein, 1% (v/v) dau oliu
twong tng cho khao sat kha nang sinh cac enzyme cellulase, amylase, protease va
lipase. U cac dia khao sat ¢ 37°C 12 gi¢ va quan sat vong phan giai trén dia. [3]

Kha ning dbi khang véi Vibrio parahaemolyticus: Sir dung phuong phéap ciy
vach thiang vuéng goc (Cross-streak) [8], [9] va phuong phap khuéch tan qua 15 thach
[6], [10], dé khao sat dic tinh d6i khang vai vi khuan V. paraheamolyticus.

2.2.4. Phwong phap khao sat dac tinh sinh truong

Kha ning chiu pH: Cdy céc chung Bacillus tuyén chon dugc trong méi treong
LB dugc diéu chinh pH bang HCI va NaOH theo cac gia tri pH: 4, 5, 6, 7, 8, 9, 10.
Nudi cy lic & 37°C, do ODggo nm dé xac dinh mat do vi khuan sau 18 gio. [5]

Kha niing chiu min: Cay cac chung Bacillus tuyén chon dugc trong méi trueong
LB bo sung thém NaCl voi cac nong do: 0, 1, 2, 3, 4, 5%. Nubi cay lic ¢ 37°C, do
ODggo nm dé xac dinh mat d6 vi khuan sau 18 gio. [5]

Kha ning twong thich giita cac chiing tuyén chen: Sir dung phuong phap ciy
vach thang vudng géc.

3. Kétqua va thao luan
3.1. Phan Igp va sang loc so b ching Bacillus

Tir cac mAu dat, mau nudc, mau tdm co ki hiéu twong ung la BD, BN, BT lya
chon duoc 70 chung co cac dic diém hinh thai khuan lac gidng véi Bacillus nhu: khuén
lac tron, ria rang cua khong déu, mau vang xam (hinh 1). Cac chung nay tiép tuc duoc
lam thuan trén méi truong LB — agar va xép vao 9 dang khuan lac nhu hinh 2.
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Hinh 1. Hinh dang cac khuan lac Hinh 2. 9 dang khudn lac ddc trung
phan lap trén maoi truong LB dwoc lam thuan trén moi truong LB

Tir 70 chang ¢6 hinh dang dic trung cua Bacillus tién hanh mot sé thir nghiém dé
sang loc so bd théng qua cac dic diém can thiét cua Bacillus (té bao hinh que, ¢6 sinh
bao tir, Gram duong, catalase duong tinh, oxidase duong tinh va cé kha nang di déng)
chon dugc 61 chung.

3.2. Khdo sét cdc ddc tinh c0 lgi cia chiang Bacillus phan ldp dwec
3.2.1. Khd nang sinh enzyme ngogai bao

Céc vi sinh vat trong cac ché pham thuong cé kha nang tiét cac enzyme ngoai bao
dé phan hiy céc chat can b, thire an thira ton dong trong ao, han ché kha niang giy
bénh cua cac chung Vibrio. Do vay, cac chung da dugc phan 1ap va sang loc so bo sé
duoc tién hanh khao sat kha ning tiét enzyme ngoai bao nhu amylase, cellulase,
protease, lipase trén cac dia LB — agar ¢ b6 sung co chat thich hop. St dung céc thudc
nhudém lugol, d6 congo, TCA tuong tng Vai co chat tinh bot, CMC, gelatin dé hién
vong phéan giai trén dia thach. Nhirng chang c6 kha nang sinh enzyme ngoai bao khi
xuat hién vong phan giai xung quanh khuan lac (hinh 3).
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Hinh 3: Vong phan gidi tinh bgt (1), cellulose (2), gelatin (3), casein (4), lipase
(5) cua cac chung Bacillus phan ldp duoc.

Pa sb cac ching phan lap duge déu ¢ kha ning sinh enzyme amylase. Trong d6
c6 3 ching BT21.1, BD17, BD22.2 kha ning phan giai tinh bot manh nhat véi ban kinh
vong phan giai 16n nhat 6 mm. Tuong tw nhu vy, 3 chiung BT21.1, BT22.1, BD23.1 ¢6
kha nang sinh enzyme cellulase manh véi ban kinh vong phén giai 1a 6,25 — 7 mm.

Tét ca cac chung déu cd kha nang tiét gelatinase va caseinase. Trong d6 co 5
chung BT15.2, BT24.2, BT21.2, BT22.2, BD23.1 cho ban kinh vong phan giai gelatin
Ién nhat 147 - 7,75 mm. Va 6 chung BN12, BD1, BN3, BN5, BN8, BN10 cd ban kinh
vong phan giai casein 16n nhat 14 6,5 — 7 mm.

Riéng kha ning sinh enzyme lipase thap, chi c6 8 ching cd kha nang tiét enzyme
lipase nhung ban kinh vong phéan giai chi 1 mm.

Tur két qua trén cho thay cac chung Bacillus phan lap dugc ¢6 kha nang tiét cac
loai enzyme ngoai bao ¢ cac mirc do khac nhau. Cac chung tiép tuc duoc khao sat kha
ning d6i khang véi V. parahaemolyticus.

3.2.2. Khd nang doi khang V. parahaemolyticus

V. parahaemolyticus 12 vi khuan gay bénh chét sém trén tdm gay thiét hai 16n cho
nganh nudi tdm trong ca nudc néi chung va tinh Bén Tre noi riéng. Do d6 tién hanh thi
nghiém khao sat dé tuyén chon nhiing chung c6 kha ning khang V. parahaemolyticus
nham hudng téi tng dung trong cac ché pham vi sinh cho tdm. Khao sét kha niang ddi
khéang caa 61 chiing tuyén chon bang phwong phap vach thang vudng géc va duc 15 thach.

V6i phuong phap vach thang vudng géc chung co d6i khang khi duong cay cua
chang V. parahaemolyticus moc cach xa dudng cay chung Bacillus khao sat (Hinh 4A).

V&i phuong phap duc 15 thach ching c6 ddi khang khi xung quanh 15 thach dugc
nho dich nudi cay vi khuan Bacillus c6 vong vé khuan (Hinh 4B).

A. Phwong phdp vach thang vudng goc;B. Phwrong phdp duc 16 thach
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Két qua khao sat trong 61 chung cho thdy c6 5 ching c6 ddi khang véi V.
parahaemolyticus la BN1, BT15.3, BT21.1, BT24.2, BD23.1.

Qua két qua khao sat kha niang sinh enzyme ngoai bao va ddi khang véi V.
parahaemolyticus chon duoc 17 chung trong Bang 1. C6 kha ning sinh it nhat 3
enzyme ngoai bao. Trong d6 2 chung BN1 va BD23.1 dugc chon dai dién dé dinh danh
dén murc loai bang phuong phap giai trinh tu 16S rRNA. Vi 2 chiing nay c¢6 kha ning
sinh hau hét cac loai enzyme ngoai bao khao sat va co kha ning ddi khang vai V.
parahaemolyticus.

3.3. Két qua dinh danh bang phuwong phdp gidi trinh tw 16S rRNA

Bo gen cua hai chung tuyén chon 1a BN1 va BD23.1 duogc tach chiét. Trinh tu
16S rRNA trén bd gen duoc nhan ban bang phuong phap PCR va chay dién di trén gel
agarose 1% dé kiém tra két qua (hinh 5). Trén hinh 5 cho thay ¢ giéng BN1 va BD23.1
da thu nhan dugc doan trinh tu DNA (~ 1500 bp) ma hoa cho 16S rRNA cua 2 chung
BN1 va BD23.1. Vung trinh tu 16S rRNA duoc giai trinh t va so sanh do tuong dong
di truyén véi cac loai trén ngan hang gen NCBI bang cong cu BLAST. Két qua duoc
trinh bay trong Bang 2.

M BN1 BD23.1

bp

20000
7000
4000
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200

Hinh 5. Két qua dién di trén gel Agarose 1% san pham PCR ving 16S rRNA
chung BN1 va BD23.1; M: thang DNA.
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Bdng 1. Tong hop két qua vong phan gidi co chat cia enzyme ngoai bao
va doi khang véi V. parahaemolyticus

Poi khang
Ki hi¢u | Amylase | Casein | Gelatin | Cellulase | Lipase | Vach thing | Puc1d
STT . A .

ching (mm) (mm) (mm) (mm) (mm) | wvudng goc thach

(mm) (mm)
1 | BN12 3 6,5 3,25 3,5 1 0 0
2 |BD1 0,5 6,5 6 4,5 0 0 0

3 fent | 1 [ 5 [ 45 | 35 [ 1 | 3 [ 4 |

4 BN3 4 7 4 3,25 1 0 0
5 |BN5 3 6,5 55 2 1 0 0
6 |BNS8 3,5 6,5 4,25 3 0 1 0
7 | BN10 2 6,5 6,25 5 0 0 0
8 BT15.2 0 3,75 7,25 0 0 0 0
9 |BT15.3 2 3,5 55 4,5 1 1 0
10 | BT21.1 6 55 3 7 0 4 1
11 | BT21.2 0,5 0,25 7 0 0 0 0
12 | BT22.1 3,5 55 15 6,25 1 1 0
13 | BT22.2 2,25 2,25 75 0 0 0 0
14 | BT24.2 0 15 1,75 0,75 1 2 3
15 | BD17 45 2,75 45 0 0 0 0
16 | BD22.2 4,5 3 4 0 0 0 0

Bdng 2. Tém tat két qua dinh danh hai ching BN1 va BD23.1

Chiing | Max score Query E-Value Max Két luan
Coverage Identities

BN1 2494 100% 0,0 100% B. subtilis

BD23.1 2508 100% 0,0 100% B. subtilis

Dya trén két qua phan tich trinh ty viing 16S RNA xéac dinh dugc 2 chung BN1
va B23.1 la chung B. subtilis. So sénh gitra 2 chung BN1 va BD32.1, chung BN1 la
chung ddi khang vai V. parahaemolyticus manh hon. Con chung BD23.1 la chung tiét
enzyme ngoai bao manh hon. Nhu vay 2 ching nay nén duogc khao sét tiép theo dé phdi
tron trong ché pham vi sinh.

3.4. Dic tinh sinh truwong cia ching

Kha ning chiu pH va chiu man: tir két qua trén D6 thi 1 cho thiy 2 chung BN1

va BD23.1 ¢6 kha ning chiu duoc pH tir 5 — 9, ndng do mudi tir 0 — 5%. Va & pH 7,
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ndng do mudi tir 0 — 2% la diéu kién sinh truong toi wu.

So sénh voi khoang pH trong diéu kién ao nuéi tom nudc lg ¢ nuéc tala 7,5 - 8,2
va nong d6 mubi 1a 1,5 - 2,5 % [1], diéu nay cho thay chung BN1 va BD23.1 déu ¢
kha nang chiu khoang pH va nong d6 mudi rong phi hop vai diéu kién ao nudi tom
nude ta, do do, thich hop dé lam ché pham sinh hoc trong nudi tdm. Két qua nay phu
hop vai du doan vi cac chung vi sinh vat nay dugc phéan 1ap chinh tir cac ao nudi tom.

m pH4
m pH5
M pH6

ODGDCI nm

= pH7

H pH9

BN1 BD23.1 pH10
A Chung B

12 12

10 +

0%
m 1%

W 2%
o 3%
m A%

T . W 5%
BN1 BD23.1

Ching

Dé thi 1. ODggo i Cria hai chiing BN1 va BD23.1 ¢ cac nong do pH (A) va nong

d¢ musi NaCl (B) khac nhau sau 18 gio nudi cay

Kha ning twong thich cia hai chiing tuyén chon: Cac ché pham sinh hoc

thuong duoc sir dung dudi dang hén hop cac
chang vi khuan nham ¢ng dung toan bo céac tiém
nang cua tirng chung cling nhu dam bao tinh thich
nghi va hiéu qua & moi diéu kién moi truong. Do
do, viéc tién hanh kiém tra twong thich giita cac
chung tuyén chon nhim c6 co s& phdi tron pha
hop. Phuong phap duoc tién hanh nhu dd mé ta &
phan trén. Két qua thé hién & Hinh 6.

Puong cdy hai chung BN1 va BD23.1 moc
sat nhau chang to hai chung cé kha nang tuong
thich vai nhau. Hai chung BN1 va BD23.1 c6 kha
ning khang vi khuan V. parahaemolyticus nhung
khong khang vai nhau, chung cé kha nang tuong
thich véi nhau nén ching hoan toan cé thé phéi
tron véi nhau trong ché pham.

4.  Kétluan

Hinh 6. S twong thich giira hai chung
BN1 va BD23.1 sau 18 gio nudi cay

Tir 70 chung phan lap dugc trong cac mau dat, miu nude, mau tom thu duoc tir
31 ao nubi tdbm ¢ Beén Tre sang loc so bd chon duoc 61 chung co cac dac diém cua
Bacillus. Trong do tuyén chon dugc 17 chung c6 kha nang sinh enzyme ngoai bao va
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kha nang khang vgi V. parahaemolyticus. Riéng hai chung BN1 va BD23.1 c6 kha
nang khang vadi V. parahaemolyticus va sinh enzyme manh nén dugc dinh danh va
phén tich két qua dinh danh cho thay hai chung nay thudc B. subtilis. Hai chung BN1
va BD23.1 c6 dic diém sinh truong phu hop véi diéu kién nudi tdm & nude ta nhu
khoang chiu pH (5-9) va chiu man (0-5%) rong , ngoai ra hai ching nay tuong thich
v6i nhau va dic tinh ¢6 loi cua ting ching s& bé sung cho nhau nén thich hop cho ung
dung trong san xuét ché pham vi sinh. Tuy chi 1a budc dau nghién ctu trong phong thi
nghiém nhung 14 nghién ctru co ban ¢6 mang tinh ung dung cu thé cho diéu kién san
xuat ché pham vi sinh phuc vy trong nudi tom & nudc ta.
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