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PHAN LAP VA TUYEN CHON CAC CHUNG VI KHUAN BACILLUS
DE TAO CHE PHAM SINH HQC SU’ DUNG TRONG NUOI TRONG
THUY SAN

KHUAT HO’'U THANH, BUI VAN BAT

1. MO DAU

Hién nay, do anh hudng cua bénh, tom nudi bi chét trén dién rong & nhiéu dia phuong, giy
ton that 16n trong nudi trong thiy san. O nudc ta trong cac nam 2007 - 2009 do dich bénh, dién
tich nudi tdm sd giam manh & nhiéu tinh: Quang Tri ¢6 hon 50 ha tom su bi thiét hai do dich
bénh, Bén Tre 134 ha dién tich nudi tom si bi nhiém bénh ...

Nhiéu nghién cu nuwéc ngoai da ching minh viéc bd sung chung vi khuén thudc chi
Bacillus vao thirc dn nudi tdm c4 c6 hiéu qua rat tt. Mot sé ching vi khuan thudc chi Bacillus
c6 kha ning d6i khang céc loai vi khuan gdy bénh chu yéu & tom nhu V. harveyi va
V. parahaemolyticus [3, 5], nhiéu ching vi khuan c¢6 kha nang phan huy chat hitu co manh, dwoc
str dung tao ché pham sinh hoc phuc vu nudi trdng thiy san [1, 5, 10].

Céc ching vi khuan thudc chi Bacillus duge st dung tao cédc ché phém sinh hoc trong nudi
tréng thiy san, do tinh chéat hd tro tiéu héa va e ché cic vi khuan gy bénh & tom cd [2, 9].
Trong bai bdo nay, ching t6i gioi thiéu mot s6 két qua nghién ctu tuyén chon céc ching vi
khuén thudc chi Bacillus c6 hoat tinh khang khuan manh, dong thoi ¢6 hoat tinh enzim phan giai
céc chat hitu co dé tao ché pham sinh hoc st dung trong nudi trong thity san.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

Mau vat duoc sir dung dé phan 1ap vi khuan Bacillus gdm cic mau dat tir cdc ao dang nudi
tom tai Nha Trang (Khdnh Hoa), D Son (Hai Phong); cic mau ldy tir phin giun diing dura vao
ddy ao nudi tdm; cic mau thu tir hé thong tiéu héa cua tdm sd trudng thanh va mot vai mau tir
céc ché phdm sinh hoc sir dung trong nudi trong thiy san mua ngoai thi truong.

Céc chung vi sinh vét kiém dinh: Staphylococcus aureus ATCC 25923, Bacillus cereus
ATTC 10876, E.coli K12TG1 (do Dai hoc ENSPANA - Phép cung cép) 1y tir bo suu tdp ching
giéng cua Vién Cdng ngh¢ sinh hoc va Céng nghé thuc phém, Pai hoc Bach khoa Ha No6i. Hai
ching Vibrio parahaemolyticus, Vibrio alginolyticus phan 1ap tryc tiép tir tom bi nhiém bénh tai
Nha Trang, d4 phan loai dwa vao trinh ty gen 16S RNA, do vién Nghién ctru NTTS III cung cip.

St dung moi truong NB (Nutrien Broth) cai tién trong phén 1ap va tuyén chon céc chung vi
khuén thudc chi Bacillus [6]. Phan lap vi khuan theo phuong phdp pha lodng lién tuc trén moi
truong thach & hop petri, véi ché d6 gia nhiét hai 1dn & 80°C trong 30 phit dé loai bo cic vi
khuén khong sinh bao tir. Kiém tra cdc vi khuan phéan lap dugc trén mdi trudng dic hiéu (PLET)
dé phat hién cdc chung vi khudn B. anthracis gy bénh than [8].

Thir hoat tinh enzim theo phuong phap chim diém, c6 bd sung céc co chét tuong ing: bd
sung 3% sira tach béo (skim milk) dé kiém tra hoat tinh protease; 2% tinh bdt tan dé kiém tra
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hoat tinh amylase; 5g/1 CMC dé kiém tra hoat tinh cellulase. Hoat tinh enzim dugc xdc dinh
bang chi s6 D-d (mm) sau 24 gid nudi ciy (D 1 duong kinh vong phan giai, d — d6 16n cua céc
khuan lac vi khuan phat trién) [6].

Xéc dinh hoat tinh khang khuan bang phwong phép khuéch tén trén thach [3, 7]. Cic ching
vi sinh vat kiém dinh duoc nudi trén cic méi truong thich hop. Vong trc ché vi sinh vat kiém
dinh dugc quan sat sau 36 gio nudi cdy.

Phén loai cdc ching vi khuan c6 hoat tinh cao bang kit sinh héa API 20E (Biomerieux) va
ki thuét phan tir 2, 10]. Str dung thiét bj PCR dé nhan doan gen ma hoa 16S rRNA véi cép mdi:
mdi  xudi 27F (5-AGAGTTTGATCCTGGCTCAG-3° va mdi nguoc 1492R 5'-
TATTACCGCGGCTGCTGG-3’- hang Alpha DNA, Canada). Trinh tu doan gen 16S rRNA
dugc xac dinh boi hang Macrogen (Han Quéc), so sanh véi trinh tu gen 16S trén GenBank va
dinh tén céc ching vi khun nghién ctru v6i chuong trinh BLAST/NCBI.

3. KET QUA VA THAO LUAN
3.1. Phan lap, tuyén chon cac chiing vi khuin thudc chi Bacillus ¢é hoat tinh enzim cao

Bing phuong phdp phan 1ap vi khuan véi hai 1an gia nhiét & 80°C trong 30 phit da thu
duoc 95 chung vi khuin c6 kha ning sinh bao tir (79 chung phan lap tir cdc mau dat & ao nudi
tom, phan giun, dudng tiéu héa tdm, va 16 chung suu tap tir cic ché pham sinh hoc). Nghién ctru
dac diém hinh théi té bao, mau sic khuan lac va kha nang st dung mot $6 loai duong béng kit
sinh héa API 20E, v6i khéa phén loai Bergey cho thdy céc ching vi khuan phan 1ap déu c6 kha
ning sinh bao tir, thudc chi Bacillus. Kiém tra cic vi khuén phén 1ap dugc trén moi truong dic
hiéu (PLET) khong thay xuét hién truong hop duong tinh, ching té cic ching vi khudn phan lap
duoc khong chura B. anthracis giy bénh than [8].

A B C

Hinh 1. Hoat tinh enzim ctia chung BaRT 9: protease (A), amylase (B) va cellulase (C)

Két qua xdc dinh hoat tinh protease, amylase va cellulase cua cdc chung vi khuén da phén
18p, cho thay mot sO chung c6 kha nang sinh ca 3 loai enzim twong doi cao, dién hinh la chiing
¢6 ki hi€u BaRT9 (hinh 1).
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Bang 1. Hoat tinh enzim ctia mot ) chung vi khuén da Iya chon

Ki hiéu Hoat tinh protease Hoat tinh amylase Hoat tinh cellulase
ching (D-d) mm (D-d) mm (D-d) mm

BaD 23,5 22,0 18,5

BaPG 24,5 19,5 16,5

BaPG 3 21,6 20,0 17,3

BaRT 9 22,0 20,5 21,5

BaRT 6 22,5 21,4 16,8

BaPT 4 21,1 20,6 17,4

Két qua & bang 1 cho théy 6 chung vi khuan thudc chi Bacillus da lya chon c¢6 hoat tinh 3
loai enzyme phén huy céc chat hiru co tuong dbi cao (amylase, protease va cellulase), co thé
dugc sir dung dé tao ché pham probiotic trong nudi trong thity san [2, 7, 10].

3.2. Tinh chét d6i khang ciia cdc chiing vi khuéin nghién ciru véi vi sinh vat kiém dinh

Két qua xdc dinh tinh dbi khang véi vi sinh vat kiém dinh cia cdc chung vi khuén Bacillus
¢6 hoat tinh enzim cao da lya chon, duoc trinh bay & bang 2. Két qua & bang 2 cho thdy céc
ching vi khuan Bacillus lwa chon déu c6 tinh khéang voéi 2 ching vi khuén giy bénh nghiém
trong & tom 1a V. parahaemolyticus, V. alginolyticus (bang 2 va hinh 2). Két qua nay phu hop
voi cdc nghién ctru da cong b6 [3, 7, 9]. Tur két qua nghién ctu néu ¢ bang 2 cho thay chi ¢o
mdt s6 ching Bacillus ¢6 kha nang dbi khang Bacillus cereus va Staphylococcus aureus, 50% sb
ching nghién ctru dbi khang E. coli K12TG. Kha ning khing khuin manh hay yéu cta cic
chung thudc chi Bacillus tuy thudc cic chat khang sinh khong c6 ban chat peptid (bacilysocin,
corynebactin...) hodc cdc chat khang sinh c6 ban chat protein. Cic chung vi khuén thudc chi
Bacillus thuong it d6i khang véi E. coli. Két qua thu dugc cia ching toi ciing phit hop vai két
qua thu dugc tir cdc nghién ciu trude day [2, 10].

Bdng 2. Hoat tinh (rc ché d6i vai vi khuén gdy bénh ctia mot s6 ching Bacillus

Puong kinh vong khang khudn (mm)

TT Vi sinh vat kiém dinh
BaD BaPG BaPG3 BaRT9 BaRT6 BaPT4

1 V. parahaemolyticus 20,5 21,5 20,1 16,0 17,0 16,3
2 V. alginolyticus 16,0 16,5 16,2 17,5 16,5 16,0
3 Bacillus cereus 16,0 17,0 - 16,0 16,3 -
4 Staphylococcus aureus 16,5 17,5 17,2 16,5 16,0 -
5  E. coli 17,5 - - 16,0 16,4 -
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Két hop dic diém ddi khang manh cdc chung vi khuén gay bénh va c6 hai ¢ tom, QGng thoi
¢6 hoat tinh enzim phén huy cdc chat hiru co, ching t6i lya chon t6 hop 4 chung vi khuan (BaD,
BaPG, BaRT 9 va BaRT 6) trong tao ché pham probiotic phuc vu nudi trong thiy san [4].

V.para

Hinh 2. Hoat tinh trc ché d6i v6i V. parahaemolyticus, V. alginolyticus va B. cereus

Céc chung vi khuan probiotic ¢6 kha ning khang khuan c6 thé rc ché nhau trong qua trinh
sinh truong. Nghién ctru xdc dinh tinh dbi khang gitra cdc chung vi khuén probiotic, nham lya
chon va phdi hop cdc chung vi khudn probiotic it d6i khéng 13n nhau, tao thuan loi trong qua
trinh nhan sinh khéi, ting tic dung ctia ché phiam sinh hoc. Dé kiém tra tinh d6i khéng cia 4
chung Bacillus (BaD, BaPG, BaRT 9 va BaRT 6) da lya chon, ching t6i st dung phuong phap
cay theo vach chéo trén dia thach véi mdi truong NB cai tién. Két qua thu dugc cho thay 4
chung vi khuén lwa chon déu phat trién t6t trén ciing moi truong dinh dudng, khong c6 biéu hién
trc ché manh 14n nhau trong qua trinh sinh truong (hinh 3), c6 thé sir dung dé tao ché pham sinh
hoc str dung trong nudi trong thay san.

Hinh 3. Tinh d6i khang cta cdc ching vi khuan Bacillus
(1- BaD, 2- BaPG, 3- BaRT 9 va 4- BaRT 6)

3.3. Pinh tén cac ching vi khuin da lua chon dwa trén trinh tw doan gen ma héa 16S
rRNA

~ Trén c6 s6 phan loai so by bang kit sinh héa API 20E, cic chung Bacillus da lya chon duoc
tiép tuc dinh tén dén loai bang k¥ thuat phan tu. St dung k¥ thuat PCR véi cap mdi dac hiéu da
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nhan dugc doan gen c6 kich thude khoang 1,5 kb, twong tmg  kich thudc genl6S rRNA cua vi
khuan Bacillus (hinh 4).

Trinh ty doan gen 16S rRNA cua cdc chung vi khuan nghién ciru dwoc xdc dinh boi hang
Macrogen (Han Qudc). Phan tich trinh tu gen 16S rRNA cta cdc chung vi khudn nghién ctru
thudc chi Bacillus, so sanh véi trinh tw gen 16S trén GenBank véi chuong trinh BLAST/NCBI
cho thiy c¢6 d6 tuong ddng cao v6i doan gen 16S rRNA cua nhiéu loai thudc chi Bacillus: Chung
BaD vdi trinh tu doan gen 16S c6 do tuong ddng 100% véi ching Bacillus subtilis EBS05
(FJ876834);

1.5 kb —»

Hinh 4. Pién di d6 san phim PCR nhén doan gen ma héa 16S rRNA tir DNA téng sb
Giéng 1: BaD; Giéng 2: BaPG:; Giéng 3: BaPG; Giéng 4:BaRT9;
Giéng 5: BaRT 6; Giéng 6: BaPT 4; Giéng7: Déi chimg; Giéng 8: Maker

Chung BaPG tuong dong 99% véi chung Bacillus subtilis BFE 5314 (GU250453.1); Chiing
BaPG 3 tuong ddng 99% véi ching Bacillus subtilis GB16 16S AY11607.1);Ching BaRT 9
twong dong 99% véi chung Bacillus licheniformis SL2 (GQ184581.1); Chung BaRT 6 tuong
ddng 99% véi ching Bacillus sp. CMAP11 (FJ405190.1); Ching BaRT 4 tuong dong 89% voi
chung Bacillus sp. B26 (2008) (EU362172.1).

4. KET LUAN

Tir 95 chung vi khuan thudc chi Bacillus da phan lap, xac dinh dwoc chung vi khuan BaPG
c6 hoat tinh protease cao nhét (24,5), chung BaD c6 hoat tinh amylase cao nhét (22,0) va chung
BaRT9 c6 hoat tinh cellulase cao nhét (21,5). Sdu chung vi khuan dyoc lya chon (BaD, BaPG,
BaPG3, BaRT 9, BaRT 6 va BaPT4) déu c6 tinh d6i khang manh ddi véi 2 chung vi khuan giy
bénh chi yéu & tom 12 V. parahaemolyticus, V. alginolyticus.

Téng hop céc két qua nghién ctru, ching toi lya chon t6 hop gdm 4 ching vi khuan (BaD,
BaPG, BaRT 9 va BaRT 6) c¢6 kha ning khang khuan va c6 hoat tinh enzim phan hity chét hitu
co manh, dé st dung trong san xuat ché pham sinh hoc phuc vy nudi trong thay san.

Phén loai cdc ching vi khuan di Iya chon bang céc kit sinh héa va k¥ thuét phan tir voi
trinh tu doan gen 16S rRNA cho théy, ba chuing c6 ki hiéu BaD, BaPG va BaPG3 c6 d6 tuong
ddng 99% - 100% véi loai Bacillus subtilis. Chung vi khudn ki hi¢u BaRT 9 tuong dong 99%
v6i ching Bacillus licheniformis SL2 (GQ184581.1); Hai chung vi khuan ki hiéu BaRT 6 va
BaRT 4 twong dong véi Bacillus sp. v6i ty 16 99% va 89%.
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SUMMARY

ISOLATION AND SELECTION OF BACILLUS STRAINS FOR THE PRODUCTION OF
BIO-PRODUCTS USING IN AQUACULTURE

95 strains of bacilli were isolated from the samples of shrimp ponds, the worm’s muck for
shrimp’s food, and the digestive tract of shrimp. As a result, six strains of Bacillus were selected.
All the selected strains contain the active enzymes (protease, cellulase and amylase), which can
strongly disintegrate the organic substances with (D-d ~ 16,5 — 24,5 mm). The strains BaD,
BaPG, BaRT 9 and BaRT 6 were chosen for the production of bio-products in aquaculture.
These Bacillus strains showed strong antagonistic properties against pathogenic and harmful
bacteria, and high enzyme activities as well.

The classification of these strains based on their physiological characteristics and 16S
rRNA sequence indicated that strain BaD which has the similarity rate of 100% to Bacillus

62



subtilis EBSO05 (FJ876834), strain BaPG with the similarity rate of 99% to the Bacillus subtilis
BFE 5314 (GU250453.1), strain BaPG 3 with the similarity rate of 99% to the Bacillus subtilis
GB16 16S AY11607.1), strain BaRT 6 with the similarity rate of 99% to the Bacillus
licheniformis SL2 (GQ184581.1); The strain BaRT 4 with the similarity rate of 89% to the
Bacillus sp. B26(2008) (EU362172.1).

Dia chi: Nhdn bai ngay 12 thdng 12 nam 2009

Vién Cong nghé sinh hoc va Cong nghé thyc pham,
Truong Pai hoc Bach khoa Ha Noi
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