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BACILLUS SUBTILIS HY1 VA LACTOCOCCUS LACTIS CC4K
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TOM TAT

Vi khuén lactic v Bacillus spp. 1a nhitmg vi khuén thudng duge sir dung réng ri trong céc ché phiam
sinh hoc cho ngudi va dong vit nudi gitp kich thich kha ning tiéu héa. Tuy nhién, trong c4c ché phim
xir Iy nurde nudi trong thuy san, cic vi sinh vat nay c6 thé déng mét vai trd hoan toan khéc 14 canh tranh
va han ché s phat trién clia nhém vi khudn gay bénh cho déng vét nudi. Hai chung vi khuén Baciltus sp-
HY1 va vi khudn lactic CC4K dugc phén 1ap tir nude nudi tdm va nude dua déu ¢6 kha ning ic ché t6t
cac vi khudn Vibrio parahaemolyticus HH1, V. furnisii VT14-1, V. harvey NC5-1 va V. vulnificus HH2.
Ching HY1 ¢6 kha nang khang Staphylocccus aureus, Sarcina lutea, Bacillus subtilis, Candida albicans,
Aspergillus sydowii, A. ustus, A kilience, nhung khdng cé khi niang khang FEscherichia coli,
Saccharomyces cerevisiae va Penicillium oxalicum. Con ching CC4K chi c6 kha niang khang mét 6 vi
sinh vt nhan so 13 5. aureus, S. lutea va B. subtilis va khong khang dugc céc vi sinh vt nhan chudn. Két
qua phdn loai dua vao cic dic diém hinh théi, sinh 1y, sinh héa v trinh t gen 168 rRNA cho thdy cac
ching nady 12 Bacillus subtilis HY1 v&i 46 tuong dong 99% va Lactococcus lactis CCAK véi d) twong
ddng 12 99,1%. Phén tich bang sic ky ban mong va phd hdng ngoai cho thdy chit khang khuén do chung
CC4K sinh ra ¢6 thé 1a lactic acid. Con ching HY1 ¢ kha nang khang vi sinh vt nhe sinh mdt chét
khang sinh ngoai bao khéng ¢é ban chit polypeptide. Nh&r cé uu didm khang t6t vi khudn gay bénh cho
t6m, nén hai chung vi khuan trén hién dang dugc thir nghiém trong cac ché phdm sinh hoc dé xir Iy nuéc

nubi tém tai mét s dia phuong.

Tir khda: Ché phim sinh hoc, kha ning khang Vibrio, hoat tinh khdng khudn, vi khudn lactic

MJ BAU

Trong cac nghién ciu trude, ching td1 dd lua
chon duge hai chung vi khudn Bacillus sp. HY1 va
vi khudn lactic CC4K c6 kha niing irc ché vi khudn
gdy bénh Vibrio, véi muc tiéu dé ing dung cic
chiing nay vao ché phim 1am sach nuéc nudi tém
(Ding Phuong Nga et /., 2006). Vi khuén lactic 1a
nhém vi khuén sinh lactic acid, khi lactic acid di qua
mang té bao, nd s& giai phéng ra proton H, lam acid
héa ndi bao, phd hiy co ché van chuyén qua mang té
bao... din dén té bao chét (Moriarty, 1999). Ngoai ra
mdt s6 vi khuidn lactic con ¢6 khd ning sinh
bacteriocin hay nhitng chdt gin gibng véi
bacteriocin. Cac chét nay cé ban chat 1a khang sinh
nén cé thé irc ché cac té bao trong ciing ho hay khac
ho (Gonzle et al., 2000; Lee ef al., 2002; Yang ef al.,
1992). Con nhém vi khuan Bacillus, ¢6 kha ning
sinh cdc chdt lipopeptide va cac chét khang sinh
(Stein, 2005; Verschuere er al, 2000). Chit
lipopeptit hoat déng nhu chit hoat héa bé mit do vy
tao diéu kién dé cho cac té bao vi khuin probiotic
tiép xtc véi té bao vi khudn gdy bénh, do viy lactic

acid hay chét khang sinh c6 thé xam nhép vao té bao
(Verschuere et al., 2000), Tuy nhién, co ché hoat
déng chinh xac cla vi khudn probiotic trong timg
trudng hop 13 rdt khic nhau va chua dugc hidu o
hoan toan. O bai bdo nay, ching téi di siu phén loai
hai ching vi khuan trén va tim hiéu co ché khang
khudn ciia cic ching.

VAT LIEU VA PHUONG PHAP
Vit liéu

Hai ching vi khudn nghién ciru gbm: HY1 va
CC4K phén 18p duge tir nede nudi tbm Hoding Hoa
{Thanh Hda) v tir nude dua.

Cic ching vi khudn Vibrio: Vibrio
parahaemolyticus HH1, V. furnisii VT14-1, V.
harvey NC5-1 va V. vulnificus HH2, dugc phéan lap
tir nudc nudi tém tai Hoang Hoa, Nong Cong va tir
nude bién ven bd Ba Ria - Viing Tau va di phan
loai dya vao trinh tir gen 165 r RNA (Lai Thuy
Hién ef al., 2006).
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Cac chiing vi sinh vit kiém dinh: Escherichia
coli ATCC 35128, Bacillus subtilis ATCC 6633,
Sarcina futea ATCC 9341, Staphylococcus aureus
ATCC 6538, Candida albicans KCCM 50235,
Saccharomyces  cerevisiae KCCM 50559,
Aspergillus sydowi, A. ustus, Penicilium oxalicum,
Acremonium kilience (Phin loai hinh thai theo
Ricardo).

Phwong phap

Céc ching vi sinh vit duge nudi trén cidc mdi
trromg dic hiéu: moi trudmg MPA c6 bd sung 5%
NaCl cho vi khudn hiéu khi, méi trudng MRS cho vi
khuin lactic, mo6i truomg TCBS cho phan Idp vi
khudn Vibrio, mi trudng Hansen cho nam men va
méi trurdmg Czapeck Dox cho ndm mbe.

Kha ndng khang vi sinh vt duge xac dinh bing
phwong phap khuéch tan trén thach. Cic ching vi
khuan khang Vibrio v vi sinh vt kiém dinh duge nudi
cdy trén méi truomg dich the nhu d3 néu trén, dén giita
pha log. 30 pl dich nubi cly ching HY1 hoiic 50 pl
dich nudi ciy chung CC4K duge nho vao céc 16 thach.
Vong khdng khufn duge quan sat sau 24 h nudi cdy &
30°C dbi voi vi khudn va 96 h dbi voi ndm men va nom
méc.

Phén loai vi khuén bing kit chuin sinh héa API
50 CHL, API 50 CHB két hop vé&i xéc dinh trinh tu
gen 165 IRNA.

DNA tdng sb dugc tach chiét theo Sambrook

Bing Phuong Nga et al.

va Russell (2001). Nhin doan gen 16S rRNA bing
k¢ thuat PCR, st dung cip mdi 27f (5-
AGAGTTTGATCCTGGCTCAG -3') va 1525r (5'-
AAAGGAGGTGATCCAGCC -3%). Trinh ty nucleotide
duge doc frén may Avant Genetic Analyzer 3100 (AB],

M%), st dung hai cip mdi  350r (5-
CTGCTGCCTCCCGTAG =37, 780f {5°-
GATTAGATACCCTGGTAG -3) va 920r (5°-
GTCAATTCCTTTGAGTTT), 1100f (5-

GCAACGAGCGCAACGC-37).

Dich nudi cdy vi khuidn sau khi d4 ly tdm loai
sinh khédi, dugc chiét bang ethyl acetate 1:1 (pH 2;
3,6; 10) va ¢d dic bing may cd chén khéng. Sic ky
ban mong dugc tién hanh trén ban silica gel (60 Fas,,
0,25 mm, Merck), trong ethyl acetate.

Chét khang khudn sau khi tach so bd bing ség
ky ban mong, duoc hoa tan trong cthyl acetate dé
phén tich phé héng ngoai (Vién Héa hoc).

KET QUA VA THAO LUAN

Kha niing khang Vibrie va phd tac djng khang vi
sinh vit

San khi d3 phan 18p va so by hra chon hai ching
vi khudn HY1 va CC4K, ching t6i xac dinh kha
nang khang mét sb loai vi khudn Vibrio 1a nhimg vi
khuin giy bénh dién hinh trong nudc nudi tdm va
kha niing khang mdt sé vi sinh vat kiém dinh dé lua
chen ching cé kha niing khang khuén tét.

Bang 4. Kha ndng khang vi sinh vat ctia ching HY1 va CC4K.

Vi sinh vat kiém djnh

Burdmg kinh vong khang khuin (mm)

HY1 CC4K

V. parahaemolyticus HH1 25 20
V. harvey NC5-1 21 13
V. vuinificus HH2 32 12
V. fumisii VT14-1 28 13
E. coli 0 0
S. aureus 19,5 18,5
S. lutea 17 19
B. subtilis 20 13
C. albicans 16 o
8. cerevisiae 0] -
A. sydowi 19 Q
A. ustus 14,5 0
P. oxalicum 0 0
A. kilience 17 0
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Ca hai ching vi khudn déu c6 kha ning khéng
t6t cac chung Vibrio (Bang 1). Ching HY | phat trién
cuc dai sau 20 h nudi cdy, tuy nhién hoat tinh khang
khuin cua chang dat cuc dai & 24 h. Ching CC4K
phét trién cue dai va cho hoat tinh khang khudn tdi
wu & 47 h nudi cdy, dudong kinh vong v8 khuin d6i
vai V. parahaemolyticus do dugc dat 21,5 mm,

_ Chung HY1 c6 phd tic déng vi sinh vat tuong
db6i rong, khéng 7 trong s& 10 ching vi sinh vat kiém

dinh, nhumg khdng c¢é kha niing khang E. coli, 5.
cerevisiae v& P. oxalicum (Bang 1). Ching CC4K
tuy cling khdng dugc cac chung vi khuén Vibrio
nhung chi khang dugc 3 trong sé 9 ching vi sinh vt
kiém dinh: S. lutea, S. aureus, va B. subtilis (Bang
1). Nhu vdy, c6 thé thy hai ching nay sinh cac chit
khang khudn ¢6 ban chét hoan toan khac nhau, Chét
khdng khuin do ching CC4K sinh ra khéng khang
dugc cac lodi vi sinh vat nhan chuén da thir nghidm.

-

Bang 2. Két qua 49 phan g cla kit chuén AP 50 CHB va 50 CHL clia chiing HY1 va CC4K.

86 Phan  Cochat HY1 CC4K S6TT Phan  Cochét HY1 CC4K
TT Ny trng
1 béi chitng - - 27 SAL Salicin + +
2 GLY Glycerol + - 28 CEL D-cellobiose + +
3 ERY Erythritol - - 29 MAL D-mailtose - +
4 DARA  D-arabinose - - 30 LAC D-lactose - x
5 LARA L-arabinose + + 3 MEL D-melibiose - -
6 RIB D-ribose + + 32 SAC D-saccharose +
7 DXYL D-xylose - + 33 TRE D-trehalose
8 LXYL L-xylose - - 34 INU Inulin - -
9 ADO D-Adonitol - - 35 MLZ D-melezitose - -
10 MDX Methyl-p D- - - 36 RAF D-raffinose - -
xylopyranoside
11 GAL D-galactose - + 37 AMD Amidon - +
12 GLU D-glucose + + 38 GLYG  Glycogen - -
13 FRU D-fructcse + + 39 XLT Xylitol - -
14 MNE D-manose + + 40 GEN Gentiobiose + +
15 SBE L-sorbose - - 41 TUR D-turanose - -
16 RHA L-rhamnose - - 42 LYX D-lyxose - +
17 DUL Dulcitol - - 43 TAG D-tagatose + -
18 INOG Inositol - - 44 DFUC  D-fucose - -
19 MAN D-manitol + + 45 LFUC L-fucose - -
20 SOR D-sorbitol - - 48 DARL D-arabitol - -
21 MDM Methyl-3 D- - - 47 LARL L-arabitol - -
manopyranoside
22 MDG Methyl-p D- - - 48 GNT Potassium - +
glucopyranoside gluconate
23 NAG N-acetyl + + 49 2KG Potassium 2- - -
glucosamine ketogluconate
24 AMY Amygdalin + + 50 5KG Potassium 5- - -
ketogluconate
25 ARB Arbutin + + 51 SAL Salicin + -
26 ESC Esculin + -
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Phan loai hai chiing vi khu#n

Ching HY1 cé kha ndng sinh bao tir trén méi
trrimg MPA ¢6 bd sung MnSO,. Két hgp dic diém
hinh thai, kha ndng sinh bao tir va sir dung kit phén
loai API 50 CHB cho thdy ching HY1 thudc chi
Baciltus (Bang 2). Tiép tuc phn loai bing xac dinh
trinh tr gen 168 rRNA cho thdy ching nay thudc

Bacillus atrophaeus

Bacillus
amyloliquefaciens

Bacillus vallismortis

TRICHOTOMY
35

—— HY1
77

21 ——— Bacillus subtilis

Bacillus nematotocita

42

’—" Bacillus mojavensis
55
L~ Bacillus licheniformis

A

Ding Phuong Nga et al.

loai Bacillus subtilis véi d6 tuong déng 1a 99%
(Hinh 1).

Chiing CC4K c¢¢ kha ning sinh lactic acid va
khong sinh bao tir. St dung kit API 50 CHL (Bang
2) két hop voi phén tich trinh ty gen 16S rRNA dé
phén loai ching nay cho thay ching CC4K thudc
loai Lactococcus lactis véi dd tuong ddng dat
99.1% (Hinh 1).

Lactococcus garvieae

—— CC4K

Lactococcus lactis

TRICHOTOMY

Lactococcus raffinolactis
53

Lactococcus piscium

100
e
Streptococcus cremoris
100
i

Lactoccocus

Streptococcus agalactiae

100

Streptococcus ovis
B8

Hinh 1. Cay phéat sinh chiing logi clia ching HY1 {A) va CC4K (B).

Bin chit khang khu#n ciia ching HY1 v CC4K
Chiing HY1

Bacillus subtilis dugc biét dén véi kha ning sinh
hon 24 loai khang sinh cé cdu tréc rit khéc nhau bao
gbm phén I6n 13 cac polypeptide, hay khdng phai 13
peptide nhu polyketide, aminosugar va phospholipid
(Stein, 2005).

Dé x4c dinh ban chét polypeptide ctia chit khang
khuén do ching HY1 sinh ra, dich nudi cdy ching
HY 1, sau khi di ly tim loai t& bao dugc xir Iy véi
proteinase K hoic trypsin. Két qua cac phin img
enzyme cho thdy hoat tinh khang khuén tuong dwong
v6i dbi chimg khéng c6 enzyme. Pudng kinh vong
khang khuin do dugc 13 18 + 2 mm d6i véi V.
parahaemolyticus. Shc ky ban méng dich nuéi cdy
chiing HY1 cho mét vong v8 khudn c6 chi sé R; Ia
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0,54. Str dung ninhydrin (0,1%) d& hién mau amino
acid trong thanh phén chét khéng khuén ciing cho két
qua &m tinh, Cac két qua nay loai bo kha nang chat
khang khuin nay 14 polypeptide.

Trong sb c4c chét khang sinh do Bacillus subtilis
sinh ra, nhitng chit khong c6 ban chit peptide ¢6 thé
gdbm:  bacilysocin  (phospholipid),  bacillacne
(hexaene), difficidin  (macrolide  phosphate),
amicoumacin (hgp chét phenol), corynebactin
(siderophore) (Norimasa ef al., 2002; Pramathesh et
al.,, 1995; Sheldon et al, 1986; Irina er al, 2002;
Stein, 2005). Tuy nhién, amicoumacin ¢6 huynh
quang mau vang xanh khi quan sat & bude séng 310
nm (Irina et al., 2002). Con bacillaene chi irc ché qua
trinh sinh téng hop protein ciia vi sinh vét nhan so,
nén khéng cé tic dong khing sinh vat nhin chun
(Pramathesh et al., 1995). Do viy, chét khang khuin
do chiing HY1 sinh ra khdng phai 14 amicoumacin
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hay bacillaene, Tuy nhién, d& xdc dinh chét khang
khuin nay con cén phai tinh sach chit nay bing
HPLC va so sanh voi cdc khang sinh chuin nhu
bacilysocin, difficidin va corynebactin hofic phén
tich NMR.

Chiing CC4K

Vi khuén lactic 1a nhém vi sinh vt probiotic diu
tién duge siv dung cho ca ngudi va déng vat nudi.
Kha ning trc ché va kim ham céc vi sinh vét khac
clia vi khudn lactic c6 thé do céc acid hitu co (lactic,
phenyllactic, acetic acid), céc chét khang khuin c6
ban chét protein nhur bacteriocin, hosc reuterin do vi
khuén sinh ra (Gonzle et al., 2000; Lee et al., 2002;
Pham Thi Ngoc Lan et al., 1999; Yang ef al., 1992;
Verschuere et al., 20007,

Dich nudi cdy ching CC4K sau khi d3 ly tdm
loai t& bao duoc xir ly bang proteinase K hoic
tripsin, két qua cho thdy hoat tinh khang khuin cia
chiing khéng mét di ma héu nhu khéng thay dbi khi
dugc xir Iy enzyme. Pudmg kinh vong khéng khuén
déi voi V. parahaemolyticus 13 15 £ 1 mm, Két qua
hién mau acid amin bang dung dich ninhydrin sau
khi chay sfc ky ban méng 1a am tinh, khing dinh lai
chit khang khudn do chiing CC4K sinh ra khong c6
ban chét protein. Nhu viy, c6 nhidu kha ning chét
nay 13 acid hitu co.

Dé khing dinh didu nay, dich nudi ciy sau khi
d3 loai té bao duge chinh v& pH 7 bing dung dich
NaOH va thir kha nang khang Vibrio. Két qua 1a hoat
tinh khang khudn mét hoan toan. Diéu ndy chimg to
kha ning khang khuén trong dich nudi cdy la do tinh
acid cua dich. Acetic acid dugc biét dén nhidu voi
khd ndang khang cac loai ndm mbc (Paola et al,
2000). Tuy nhién, khi thir kha néng khing nim ctia
chiing CC4K thiy chiing nay khéng khang duge ca 4
loai ndm: A. sydowi, A. ustus, P. oxalicum va A.
kilience (Bang 1). Do vay, chét khang khuin do
chang CC4X sinh ra c6 thé khéng phai 12 acetic acid.

Chay séc ky ban mong chit khang khuin CC4K
v&i lactic acid chudn cho thiy, R¢ ctia chit CC4K 1a
0,44; ghn tring v&i R¢ cha lactic acid 0,46 (Hinh 2).
Chét khéng khudn CC4K sau khi tich so bd bing sic
ky ban mong duge chay phd hong ngoai. Két qua
cho thiy phé hdng ngoai ctia chét khang khuén
CC4K & bude song 1200-1700 em™’ gibng hoan todn
v6i phd hdng ngoai cia lactic acid chuan (Hinh 3).
Nhu vy, c6 thé khing dinh hoat tinh khang khuin
chinh ciia ching CC4K 1a do lactic acid. Theo
Moriarty, vi khudn lactic sinh lactic acid, va khi

lactic acid da di qua mang té bao, n6 s& giai phong ra
proton H', 1am acid héa ndi bao, pha hiy co ché van
chuyén qua mang t& bao va din dén t& bao chét
(Moriarty et al., 1999).

Hinh 2. Séc ky ban méng dich nubi cdy ching CC4K
va acid lactic. 1: Lactic acid; 2: Chling CC4K.

KET LUAN

Hai chiing vi khudn HY1 va CC4K c6 kha ning
khang t6t vi khudn Vibrio parahaemolyticus, V.
furnisii, V. harvey va V. vulnificus, dién hinh trong
nude nudi tdm. Ngoai ra, hai ching nay con c6 kha
ning khang mot s6 vi sinh vat: ching HY1 khang S.
aureus, S. lutea, B. subtilis, C. albicans, A. sydowi,
A. ustus, A. kilience, nhung khoéng c6 kha ning
khang E. coli, S. cerevisiae va P. oxalicum, con
ching CC4K chi c6 kha nang khang mdt sb vi sinh
vét nhan so 14 S. aureus, S. futea va B. subtilis.

Phén loai hai ching nay dya vao céic dic diém
hinh théi, sinh ly, sinh héa va phén tich trinh tr gen
16S rRNA cho thiy: ching HY1 thudc lodi B.
subtilis va chung CC4K thudce loai L. lactis.

Kha ning khang vi sinh vit cha ching CC4K c6
thé do sinh lactic acid. Chiing HY1 c6 kha nang
khang vi sinh vit nhe sinh mat chit khang sinh ngoai
b4o khéng c6 ban chét polypeptide.

Léi cam on: Céng trinh dugc thuc hién véi sw tai
tro cia dé tai nghién citu co so Vign Cdng nghé sinh
hoc 2006.
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Hinh 3. Phd héng ngoai chat CC4K thd va lactic acid chudn. A. Chét CC4K thd; B. Lactic acid chudn.
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INHIBITORY ACTIVITY AGAINST VIBRIO IN SHRIMP FARMING WATER OF
BACILLUS SUBTILIS HY1 AND LACTOCOCCUS LACTIS CC4K

Dang Phuong Nga, Nguyen Thi Yen, Do Thu Phuong, Nguyen Ba Tu, Lai Thuy Hien"

Institute of Biotechnology

SUMMARY

Lactic acid bacteria and Bacilius subtilis are widely used as probiotic for human and animal in order to
improve the host digestion. However, in probiotic for shrimp pond water treatment, these bacteria may
play different roles as competitor and inhibitor of pathogenic bacteria. Bacillus sp. strain HY'1 and lactic
acid bacterium, strain CC4K isolated from shrimp pond water and fermented cabbage, showed inhibitory
activity against Vibrio parahaemolyticus HH1, V. furnisii VT14-1, V. harvey NC5-1 and V. vulnificus
HH2, Strain HY1 showed inhibitory activity against Staphylococcus awreus, Sarcina lutea, Bacillus
subtilis, Candida albicans, Aspergilus sydowi, A. ustus, A. kilience, but no inhibitory activity against
Escherichia coli, Saccharomyces cerevisiae and Penicillium oxalicum. Strain CC4K exhibited inhibitory
activity against only some prokaryotic microorganisms as S. aureus, S. lutea, B. subiilis and was not
capable of inhibiting eukaryotic microorganisms. Classification of these strains based on their
morphological, physiological characteristics and 165 rRNA analysis revealed that they are B. subtilis
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HY1 and Lactococcus lactis CCAK with 99% and 99.1% identity, respectively. Thin layer

chromatography and infrared analysis showed that the antibacterial compound produced by strain CC4K

might be lactic acid. The antimicrobial activity of strain HY1 was due to an extracellular non-

polypeptide antibiotic. Because of their antibacterial activity, the two strains currently used as probiotic
- for shrimp pond water treatment at some locations in Vietnam.

Keywords: Antimicrobial activity, lactic acid bacteria, inhibitory activity against Vibrio, probiotic

390





