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(57) Giai phap hitu ich dé cap dén ching vi khuan Bacillus subtilis ST44 thuan khiét vé
mat sinh hoc, phan 1ap dugc tir rudt tom trong dam nudi tom nude lo & Soc Trang, Viét
Nam. Ching vi khuan nay duoc dang ky trén GenBank v6i ma s6 LC425345 va c6 cac dic
tinh probiotic nhu: 1) ¢c6 kha ndng tao mang sinh hoc lam tang kha nang bam dinh vao
thanh rudt vat chu ¢ cac diéu kién: nhiét do trong khoang 15-45 °C; d6 pH trong khoang 2-
10; nong d6 mudi cua nude bién 13 40 %o ; ii) c6 kha ning tao mang sinh hoc ¢ nong dod
dich mat d&én 2% trong 2 ngay; iii) c6 kha nang sinh cac enzym tiéu hoa a-amylaza,
xenlulaza, proteaza hd trg tiéu hoéa va ting stc dé& khang; va iv) c6 kha ning sinh
bacterioxin khang cac loai vi sinh vat gay bénh Vibrio parahaemolyticus, Enterococcus
faecalis, Bacillus cereus, va Escherichia coli.
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Linh vye k¥ thuét dwoc dé cip

Giai phap hitu ich d& cap dén ching vi khudn Bacillus subtilis ST44 thuin khiét v&
miit sinh hoc, ¢ céc dic tinh probiotic, phit hgp lam ché phdm probiotic bd sung vao thic an
nudi trong thity san, gia stc, gia cAm. Chung vi khudn nay dugc phan 1ap tur rudt tdm trong

dAm nudi tdm nudc log ciia Vist Nam.
Tinh trang k¥ thuait cia gidi phap hiru ich

Vi khudn thudc chi Bacillus ¢6 mot sb vai trd tich cyc gibng nhu mot sb vi sinh vat c6
1g i khac nhu kha ning tao mang sinh hoc (Morikawa ef al., 2006), san sinh cc hoat chét sinh
hoc nhur bacterioxin dé khang lai cac vi sinh vat gdy bénh, ngoai ra ching c6 kha nédng sinh
cac enzym ti€u héa nhu enzym amylaza, proteaza, xenlulaza ting cudng chuyén héa thirc an,
kich thich sinh truéng cho dong vat nudi, tom, lam ting kha ning mién dich cta co thé. Nhém
cac vi khuin nay sinh séng da dang nhung phd bién trong dat. Dic trung ctia vi khuén nay 1a
6 kha niing sinh bio tir nén n6 c6 thé tdn tai va chdng chiu vdi cac didu kién khic nghiét cta
moi truong (d0 pH axit, nhiét do cao...), khi gip diéu kién thuan loi bao tir s& chuyén thanh té
bao sinh dudng va thuc hién cac qua trinh trao d6i chét binh thuong. Rengpipat va cong su
(2000) chi ra ring, viéc sir dung cac san phim c6 chita vi khudn Bacillus sp. s€ kich hoat h¢
mién dich t& bao va mién dich dich thé & tdm si. St dung cac chung vi khudn nay khi 1én men
kho dau d4u nanh con 1am giam chit e ché trypsin, ting gid tri dinh dudng cta khd dau déu
nanh (Teng et al., 2012). Day 1a cac tinh chit quan trong cta cac loi khudn va rat can thiét dbi
v6i co thé vat chit nén duge xem 1a mot trong nhitng tiéu chi ban diu trong sang loc, tuyén

chon céc ching vi sinh vat probiotic.

Tai liéu WO 2019/038153 Al da dé cap dén ching Bacillus subtilis ¢6 kha ning sinh
mot s enzym xenlulaza, proteaza, catalaza va superoxit dismutaza lam ting kha ning chuyén
héa thirc #n cta gia cam, gia suc, ddng thoi kich thich kha ning mién dich nén ciing lam ting
nang sut cta vét nudi. Ching vi khudn nay c6 thé sinh trudéng dugce trong moi truong chira
0,3 % dich mét lon va c6 kha néng tao mang sinh hoc trén moi truong LB-Kelly hodc TSBYE
trong diéu kién hiéu khi. |

Theo Gilliland va cdng sy (1984), ndng d6 mudi mat 0,3 % dugc xem 14 ndng dd quyét

dinh d¢ sang loc cac ching vi sinh vét c6 kha niang chong chiu mudi mét. Nghién ciru cia
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Kumura va cdng su (2004) ciing cho thy, khi thir nghiém mdt s6 ching nim men sir dung
lam probiotic sinh truong trong moi truong nudi chira 0,3 - 0,5 % axit cholic — 13 axit dic

trung trong dich mét thi chiing van sinh truéng binh thudng.

Do d6, van c6 nhu cau tim kiém dwoc ching vi khuan Bacillus phan 14p tir ngudn nude
ma c6 thé duge st dung lam probiotic d& bd sung vao thirc &n cho dong vét thuy hai san, gia
cam, gia stc.

Ban chit k§ thuit ciia giai phap hiru ich

Giai phép hitu ich dé xuét ching vi khudn Bacillus subtilis ST44 thudn khiét v& mit
sinh hoc phén 14p dugc tir rudt tom trong d4m nudi tdm nudc lg & Soc Trang, Viét Nam.
Chung vi khuén ndy c6 trinh tu gen 16S rARN véi kich thuéc 1500 bp nhu néu trong SEQ ID
NO:1 va duogc diang ky trén GenBank v&i ma sb LC425345, trong d6 ching vi khuén nay c6

cac dac tinh probiotic sau:

- C6 kha ning tao mang sinh hoc lam ting kha nang bam dinh vao thanh rudt vat chu
trong didu kién nudi ciy trong 2 ngdy: & nhiét do trong khoang 15-45 °C, tét nhit 1a trong
khoang 30-37 °C; d6 pH trong khoang 2-10, tdt nhét 1a tir 6-8; ndng d6 mudi cua nuéc bién 1a

40 %o; hodc & néng d6 dich mat dén 2 %:
- C6 kha ning sinh c4c enzym a-amylaza, xenlulaza, proteaza hd trg tiéu hoa; va

- C6 kha nidng sinh bacterioxin khang cidc loai vi sinh vt giy bénh Vibrio

parahaemolyticus, Enterococcus faecalis, Bacillus cereus, va Escherichia coli.
M0 ta van tat cac hinh vé

Fig. 1 thé hién hinh thai khuén lac va hinh thai ¢ bao cia chimg vi khudn Bacillus
subtilis ST44. A. Khun lac ching Bacillus subtilis ST44 dugc nudi cAy trén méi trudng MPA.
B. Té bao clia ching Bacillus subtilis ST44 duéi kinh hién vi dién tir v6i d0 phéng dai 10.000

N
A

lan.

Fig. 2 thé hién kha ning tao bao tir cua ching Bacillus subtilis ST44 théng qua su sinh
truong sau khi xir 1y nhiét & 80°C/15 phut va cdy lai trén méi truong MPA. A. BC (déi
chimg): Bacillus subtilis (Gram +); B. DC (d6i chimg): Escherichia coli (Gram -); C. Ching
Bacillus subtilis ST44.

Fig. 3 thé hién két qua dién di kiém tra san phdm PCR nhan 1én tir ADN téng sb cia
ching Bacillus subtilis ST44 boi cap mdi 27, 1527r. M: Marker 1 kb; 1-NA 53; 2-ST21; 3-
ST43; 4-ST44.

Fig. 4 thé hién c4y phat sinh chiing loai ctia ching vi khuén Bacillus subtilis ST44.
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Fig. 5 thé hién kha ning sinh enzym oa-amilaza (A), xenluloza (B), proteaza (C) cua
ching Bacillus subtilis ST44. PC: dbi chimg (-) moi truong khong chira vi khuén; amilaza,
xenlulaza va proteaza 14 cic enzym dbi chimg (+); ST11, ST43, ST44 va NAS53 13 tén chung.

Fig.6 thé hién kha ning khang khuén cta ching Bacillus subtilis ST44 d6i voi 4 ching
vi khudn gy bénh. A: kha ning khang Vibrio parahaemolyticus; DC: d6i chimg; ST21 va
NAS3 14 cac ching khang khuan. B: kha ning khang Enferococcus faecalis ATCC 299212,
DC: dbi ching; ST43, ST51 va NA53 1a c4c ching khang khudn. C: kha ning khéang Bacillus
cereus ATCC 13245; DC: déi chimg; ST43 va NAS53 1a c4c ching khang khuAn. D: kha ning
khang Escherichia coli ATCC 25922; DC: dbi chimg; NA53 1a ching khang khuén.

M0 ta chi tiét giai phap hiru ich

Giai phap hitu ich dé cap dén ching vi khuln Bacillus subtilis ST44 thuin khiét v&
mit sinh hoc duge phan 14p tir rudt tdm ctia dAm nudi tom tai Séc Trang, Viét Nam. Ching vi
khudn nay c6 cac dic tinh probiotic, c6 kha ning tmg dung cao dé 1am ché phim probiotic bd

sung vao thirc dn nudi trong thily san, gia sdc, gia cam.

Lya chon nglu nhién mot s6 miu tém dang nudi & 45 ngay tudi tai dAm nudi tom cia
tinh Séc Trang, Viét Nam. Tom duoc bio quan sao cho van con sbng trong thoi gian chuyén
mAau vé phong thi nghiém. St dung dung cu chuyén dung (v6 tring) dé md tom, lua 14y rudt
tom va tién hanh phén l4p ngay trén moi truong MPA. Mai truong MPA dugce ding trong qua
trinh phan 18p dugc dé cap & day la moi truong c6 thanh phan nhu sau: NaCl (5 g/L); Cao thit
(3 g/L); Pepton (10 g/L); pH 7-7,2. Mdi trudng MPA khur tring & 121°C trong 30 phut.

Két qua di phan 1p dugc chung ST44. Dua vao mot sé dic diém sinh hoc v& hinh thai
khuén lac va hinh thai t& bao (Fig. 1), kha nadng sinh bao tir ctia ching ST44 d3 so b phan
loai ching thudc chi Bacillus, cu thé: khun lac hinh cAu nho, mau tring nga, khong Vién, bé
mat sn sui, d = 1-1,5 mm. Té bao hinh que, bé mit nhin (kich thudce: 710-790nm x 1,92-
2,36 um) va c6 kha nang sinh bao tir.

Dic trung co ban nhét cia cac ching thude chi Bacillus 14 kha ndng sinh bao ta, trong
diéu kién bat loi nhu nhiét d6, pH cyc tri hay thiéu dinh dudng, cac ching vi khun thudc chi
nay s& chuyén tir t bao sinh dudng sang dang bao tir, gip diéu kién thuén loi bao tir lai
chuyén thanh té bao sinh dudng dé thuc hién cac vai trod ciia ching. Ching ST44 duoc hoat
hoéa trong mdi trudng MPA sau 1 ngay rdi tién hanh sdc nhiét & nhiét 6 80°C trong 15 phut,
sau d6 cAy trai trén mdi trudong nudi, néu ching vi khudn nao tiép tyc sinh trudng trén dia
thach tirc 1a chiing c6 kha ning sinh bao tir, chiing nao khong thé sinh trudng ddng nghia 1a
khong sinh bao tir, két qua thir nghiém c6 dbi chimg duong (sinh bao tir) 14 chung Bacillus
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subtillis va d6i ching 4m (khéng sinh bao tir) 1a ching Escherichia coli, két quéa duoc thé hién
Fig. 2 va cho thdy chiing ST44 van c6 thé sinh truéng dugc sau khi sdc nhiét nén né duge cho
12 c6 kha ning sinh bao tir.

Dé khing dinh vi tri phéan loai ctia ching ST44, tién hanh xé4c dinh gen 16S rARN theo
Zhou va cdng su (1996). St dung cap mdi 27f (xudi) va 1527r (nguoc) véi trinh tu 5° -
AGAGTTTGATCMTGGCTCAG - 3°; 5 - AAAGGAGGTGATCCAGCC- 3°. Chu trinh
nhiét cho phan tmg PCR nhu sau: 94°C: 5 phut; 32 chu ky lp lai (94°C: 1 phut; 58°C: 50
gidy; 72°C: 1 phut 30 gidy); 72°C: 7 phut; 4°C: gi{t mau.

San phdm PCR sau khi tinh sach bang bd Kit AccuPrep PCR Purification, Bioneer (Fig.
3) dugc sir dung lam khudn trong phan ting doc trinh tu trén mdy doc trinh ty ty dong ABI
PRISM 3.100 Avant Genetic Analyzer theo phuong phap ctia Sanger. Trinh tu nucleotit cua
ST44 duoc xir Iy bang phan mém ABI PRISM 3.100 Avant Data Collection v 1.0 va trinh tu
ADN nay dugc so sanh véi trinh ty cac doan gen khac dd dwoc cong b trong NCBI sir dung
phin mém BlaTBn. Céc trinh tu gen sau d6 dwoc xir Iy bing cac phin mém Bioedit, Clusal X
va Mega4 dé xdy dung cdy phat sinh ching loai (Fig. 4) va duoc dang ky trén NCBI v6i ma
s6 LC425345. Két qua xac dinh vi tri phan loai cta ching ST44 cho thdy n6 c6 do twong ddng
100% véi chiing Bacillus subtilis JD-014 (ma s6 MK 124647). Nhu vay, dya trén mot sb dic
diém sinh hoc cfing nhu so sanh trinh ti gen 16S rARN thi chung ST44 thudc chi Bacillus va
dugc dit tén Bacillus subtilis ST44. Ching vi khun nay c6 trinh tu gen 16S rARN véi kich
thudce 1500 bp nhu néu trong SEQ ID NO:1.

Chung Bacillus subtilis ST44 thudn khiét v& mat sinh hoc dugc phéan 14p nay duoc luu
giir tai Vién Cong ngh¢ sinh hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam. Ching
Bacillus subtilis ST44 da dugce nghién ctru ¢6 cac dac tinh probiotic sau:

- C6 kha nang tao mang sinh hoc lam ting kha nang bam dinh vao thanh rudt vét chu
trong diéu kién nudi cdy trong 2 ngly: & nhiét d6 trong khoang 15-45 °C, tbt nhét 1a trong
khoang 30-37 °C; d6 pH trong khoang 2-10, t5t nhét 13 tir 6-8; ndng d6 mubi cua nude bién 1a
40 %o; hodc & ndng do dich mat dén 2 %;

- C6 kha niing sinh c4c enzym a-amylaza, xenlulaza, proteaza hd tro tiéu hoa; va

- C6 kha ning sinh bacterioxin khang cac loai vi sinh vt giy bénh Vibrio
parahaemolyticus, Enterococcus faecalis, Bacillus cereus, va Escherichia coli.

Vi du thue hién gidi phap hiru ich
Vi du 1. Phén 1ap va dinh danh ching vi khuén ST44
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MAu tdm nudi & 45 ngay tudi duoc thu thap tai ddm nubi tdm cua tinh Séc Tring, tdm
duoc bao quan trong thi nilong chira nude nudi tom va c6 bom dxy, tht ca dat trong binh xbp
va chuyén vé& phong thi nghiém. MAu tdm duoc xir 1y bing dao va dung cu chuyén biét dé md
va l4y rudt tom, rudt tom dugc nghién nat sau d6 hoa tan bing nude mudi sinh 1y 0,9 % va
tién hanh phan 14p trén méi trudng MPA. Sau 48 gid cac khudn lac dwoc tach va 1am sach, thu
dugce chung ST44 ¢6 hinh thai khuin lac cling nhu hinh thai té bao nhu dugc thé hién trong
Fig. 1.

Dua vao hinh thai khudn lac va hinh thai t& bao ciing nhu kha ning sinh bao tir cia
ching ST44 thu dugc trén méi trudng nudi cly dang thach, ching ST44 c¢6 thé dugc xép vao
chi Bacillus (Bergey, 1989, 2001).

Phén loai ching vi khudn ST44 duoc thuc hién bing phwong phap xac dinh trinh ty
doan gen 16S rARN véi cip mdi 27F/1527R. ADN tdng sb ctia ching vi khudn ST44 duoc
tach va thu duoc nhu sau:

- Nubi ciy thu sinh khi vi khuén trong 2 ngdy trén mdi trudong MPA & diéu kién hiéu
khi dén khi ODggo dat 0,8 - 1 thi ADN ciia chiing duge tach chiét theo quy trinh sau: i) Hut
dich nudi cdy vao cac éng eppendorf 1,5 ml, t& bao duge thu lai bang cach ly tdm 10.000 v/ph
trong 5 phit; ii) B sung 576 ul dung dich TE, dé trén d4 va lac déu cho tan hét té bao; iii) BS
sung 30 pl SDS 10 %, lic nhe va dé & nhiét d@6 phong; iv) B6 sung 3 pl enzym proteaza K (10
mg/ml), 4 mau & 37°C trong 1 gid; v) Bd sung 180 pl NaCl 5M lic nhe, & miu & 65 °C trong
10 phit. Chi y: déo nhe nhang dé tranh dirt gily ADN; vi) Protein dugc loai bo bing mot thé
tich chloroform/isoamylalcohol 24:1 (v/v), ly tim 12.000 v/ph trong 10 phit, thu dich ndi va
chuyén sang 6ng eppendorf méi; vii) Protein dugc loai bo tiép bang
phenol/chloroform/isoamylalcohol theo ty 1€ 25:24:1 (v/v), ly tam 12.000 v/ph trong 10 phut,
thu dich ndi va chuyén sang éng eppendorf méi; viii) ADN dugc tia bing hai 1an thé tich
etanol 100 % & 4 °C trong 20 phit, ly tim 12.000 v/ph & 4 °C, phén taa 1a ADN hé gen duoc thu
lai, tia dugc rira lai bing etanol 70 %, ly tAm 12.000 v/ph & 4 °C trong 15 phut va duoc lam
kho bing may hat chan khong Mi- vac 110 V, sau d6 hoa tan ADN trong 25pl TE va bao
quan ¢ 4 °C.

Cap mdi duoc sir dung dé dinh danh chung vi khudn 13 cip mdi 27F/1527R dugc thiét
ké dya vao trinh ty c6 tinh bao tha cao cta gen 16S rARN & sinh vit nhan so (White et al.,
1990).

M&i  xudi  5-AGAGTTTGATCCTGGCTCAG -3° viA mdi nguogc 5'-
ACGGCTACCTTGTTACGACT -3".

ADN thu duoe tir ching vi khun duoc thuc hién nhan gen 16S rARN bing phwong
phap PCR v6i thanh phan phan tng va chu trinh nhiét nhu sau:
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Thanh phdn phdn eng (ul):

bém Taq 10X: 2,5 ul Tag-polymeraza (5 U/ul): 0,25 pl
MgSOy4 (25 mM): 2,5 pul ADN khuon: 2,0 ul
dNTP (2,5 mM): 2,0 pul H,O khir ion: 13,75 ul
Mbi xudi 10pM: 1,0 ul Téng thé tich: 25 pl

Mobi nguoe 10 pM: 1,0 pl
Chu trinh nhiét:

Bude 1: 95 °C (5 phiit)
Budce 2: 95 °C (50 s)
Budce 3: 58 °C (45 s)
Budce 4: 72 °C (1 phut 30 gidy)
Budc 5: Lap lai 30 1an tir bude 2 dén bude 4
Budc 6: 72 °C (7 phit)

Budge 7: Bao quan & 4 °C

San phdm PCR nhéan doan gen 16S rARN tir ADN téng sb cia chung ST44 da duoc
kiém tra trén gel agaroza 1%, nhudm etidium bromit va sau d6 soi ban gel duéi tia tir ngoai.
D6 dai ctia san pham PCR c6 kich thudc dung nhu 1y thuyét va duoc thé hién trén Fig. 3.

San phidm nhé4n doan gen 16S rARN duoc tinh sach bang kit Gel Purification, hang
Bioneer, Han Qubc c6 ban trén thi trudong va sau d6 dugce xac dinh trinh tu theo phuong phap
ctia Sanger, stt dung may doc trinh ty tw dong ABI, My. Str dung cic phdn mém Bioedit,
Clustal X va Mega4 dé xay dung ciy phat sinh chung loai ciia chung vi khuin ST44.

Trinh tr gen ctia ching ST44 ¢6 kich thude khoang 1500 nucleotit va duge ding ky
trén GenBank v&i mé s6 truy cap LC425345.

Trinh ty gen cta chung ST44 c6 c¢6 mirc d6 tuong déng 100 % véi trinh tu tuong ing
ctia chiing Bacillus subtilis JD-014 (MK124647). Mbi quan hé phat sinh ching loai cta ching
ST44 v6i mot s6 ching vi khudn da dugc xay dung va két qua dugce thé hién & Fig. 4.

Nhu vdy, dua trén cac dic diém hinh thai khudn lac ciing nhu hinh théi t& bao va so
sanh trinh tg gen 16S rARN thi ching ST44 thudc chi Bacillus va duge dat tén 1a Bacillus
subtilis ST44. |

Ching Bacillus subtilis ST44 thuan khiét vé& mit sinh hoc duoc phén 14p nay duoc luu
gitt tai Vién Cong nghé sinh hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

Vidu 2. Danh gia kha ning tao mang sinh hoc cua chung ST44
Ching ST44 sau khi phan 1ap duoc dugce tién hanh xac dinh mot s6 yéu t6 anh hudng

deén kha néng tao mang sinh hoc cua né.

-7-



2651

Ching ST44 dugc nudi cdy trén moi trudong MPA nhu d3 néu & trén duge x4c dinh
kha ning tao mang nhu sau: Sau 24 gi& nudi cdy ly tdm loai dich, thu sinh khéi (ly tam &
6000 vong/phut trong 10 phit & 4°C va rira bing nudc cét 2 14n véi thé tich tuong tmg dé loai
bo hoan toan méi trudng nudi cdy). BS sung nude ct sau 1an ly tAm cubi cung va danh tan
sinh khéi. Tién hanh pha losing t6i han va do OD & buée séng 600 nm (x4c dinh mat d6 vi
khuan). B6 sung 100p1 dich nay vao éng epandorf chira 900ul méi truomg, tiép tuc nudi &
37°C va d4nh gi4 kha ning tao mang sinh hoc cia vi khuén sau 24h. Két qua duogc thé hién
~ trong Bang 1.

Danh gi4 kha ning tao mang bing cach dimg pipetman hut nhe dich nuéi cdy (khong
1am v& mang), rira bing 1 ml nudc cét vo tring rdi hit ra 1ap lai 1in nita. Thanh phén va thé

tich c4c chét trong phan mg x4c dinh kha ning tao mang nhu sau:

Thanh phéan phan tng M?au ddi chimg (ml) ~ MAu thi nghiém (ml)
Tim tinh thé (Crystal violet) 0,1 % (dé 1 1
10 phut)
Rira v&i nuéce cét vo trung (2 14n) 1 1
Axit axetic (33 %) 1 1

Dung dich thu dugc ddo trdn, pha loding va do & budc séng 570 nm.
Trong thi nghiém nay, chiing B-1.1 1a ching c6 kha ning tao mang sinh hoc (Hoang
Phuong Ha er al., 2016), dugc sit dung lam dbi chimg duong. Con dbi chimg 4m 13 moi

trudng khong chira vi khuin. Két qua dugc thé hién ¢ Bang 1.

Bang 1: Kha néng tao mang sinh hoc cua ST44

ODs7, Ghi cha
ST44 1,13 Chung theo giai phap hitu ich
B-1.1 0,59 Déi ching dwong
P6i chimg Am 0,095 Mbi trudng khong chira vi khuin

So sénh véi ching B-1.1, c6 thé thdy ring, ching ST44 1a chung c6 kha niang tao
mang sinh hoc t6t.
Vi du 3. Danh gia 4nh huéng ctia nhiét d 1én kha ning tao mang sinh hoc cta ching ST44
Dai nhiét d6 5; 10; 15; 20; 25; 30; 37; 40 va 45°C dugc sit dung dé danh gia anh hudng
ctia chiing 1én kha ning tao mang sinh hoc clia chiing ST44 trong 2 ngay nudi cdy. Ching B-

1.1 duoc str dung lam dbi chimg duong. Két qua dugc thé hién trén Bang 2.

Béng 2. Anh huéng clia nhiét d6 dén kha ning tao mang sinh hoc cta ching ST44
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Nhiét do
(°C) 5 10 15 20 25 30 37 40 45
ST44 0,26 0,38 0,72 0,90 1,1 1,26 1,26 0,92 0,95
oD (+0,02) | (+0,03) | (+0,01) | (+0,04) | (+0,04) | (+0,01) | (+0,03) | (+0,02) | (+0,01)
570
bC 0,09 0,09 0,095 0,098 0,095 0,09 0,09 0,09 0,09

Két qua tir bang 2 cho thdy, ching vi khuin Bacillus subtilis STA4 c6 kha nang tao
mang sinh hoc & nhiét d6 nim trong khoang tir 15 °C dén 45 °C, t&t nhét 13 & nhiét do tir 30-
37 °C, didu nay duoc thé hién théng qua chi s6 ODs7 12 1,26 . Tai 40 va 45°C, kha ning tao
mang cta cac ching ndy van duoc duy tri, tai cac diém nhiét do nay gid tri ODs7g trén 0,9. O
khoang nhiét @5 tir 5-10 °C mic dii kha ning tao mang cta ST44 thip, nhung s& khong anh
huéng khi dua ching vao co thé. Nhu vy, viéc tmg dung ching ST44 1am ching probiotic bd
sung vao thirc dn cho dgng vat nudi 1a hoan toan phu hop.

Vi du 4. Danh gid anh hudng ctia 46 pH 1én kha ning tao mang sinh hoc cua ching ST44
Khé ning tao mang sinh hoc ciia ching vi khuin ST44 khi nubi trén méi truong MPA
c6 gid tri pH tir 2 &n 10 d3 duoc nghién ctru. Sau 2 ngay nudi cdy, ching ST44 déu tao mang
sinh hoc kha t6t trong mdi trudng cb cac gia tri pH nay. Két qua duoc thé hién trong bang 3.

Bang 3. Anh hudng cta 6 pH dén kha niing tao mang sinh hoc ctia ching ST44

PH 2 4 6 7 8 10
ST44 (ODsy) 0,714 0,836 0,989 0,963 0,922 0,68
(+0,02) | (+0,05) | (+0,03) | (+0,03) | (+0,03) | (+0,02)

Két qua tir bang 3 cho thdy, ching vi khuin Bacillus subtilis ST44 c6 kha ning tao
mang & cac dai pH thir nghiém va kha ning tao mang cao nhit & pH 6-8. Tai gia tri pH nay
ODs7p trén 0,9. Kha ning tao mang van thé hién t6t & pH 4 1a pH trong dich da day hay duong
rudt cia tom nuoi va gia tri ODsy 14 trén 0,8. Ngoai ra kha ning tao mang cta ching ST44
van hinh thanh khi & pH = 2 va pH = 10, ODs7o dat khoang 0,7. Nhu vdy, trong moi trudng
axit (pH 2, pH 4) hay bazo (pH 10) khong 4nh huéng dén sy hinh thanh mang sinh hoc cia
chung ST44. Két qua nay c6 ¥ nghia thuc té khi sir dung ching vi sinh vét nay 1am ché pham

probiotic bd sung véo thitc dn s& khong bj anh hudng & cac diéu kién méi truong khic nghiét.

Vi dy 5. Péanh gi4 anh hudng cta ndng d6 mudi 1én kha ning tao mang sinh hoc ctia ching
ST44
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Chung ST44 dugc hoat héa trén moi truomg MPA, sau d6 bd sung vao mdi trudng nudi
cdy vdi cac ndng d6 mudi NaCl khac nhau tir 0 dén 40 %o d& danh gia kha nang tao mang boi

chiing ST44 nay. Két qua dugc thé hién trén bang 4 sau 2 ngay nudi cdy.

Béang 4. Anh hudéng ctia ndng d6 NaCl dén kha niing tao mang sinh hoc cta ching vi
khuin Bacillus subtilis ST44

NaCl (%o0) 0 10 20 30 40
ST44(ODsy) | 1,1+0,05 | 0,9+0,04 | 0,98+ 0,04 | 0,87 + 0,03 | 0,83 +0,05

Két qua tir bang 4 cho thy, sau 2 ngay nudi cy, chung ST44 c6 kha ning tao mang cao
hon & ndng @6 NaCl 0 %o, tuy nhién & 10 - 40 %o kha ning tao mang sinh hoc van rat tdt,
ODs7 giao dong tir 0,8-0,9. Pidu nay cho thiy ching ST44 hoan toan khong anh hudng khi

chiing dugc sinh truéng trong didu kién nuéce lo, min cia nuée nudi trong thuy hai san.
Vidu 6. Danh gi4 anh hudng cia dich mét 1én kha néng tao mang sinh hoc cuia ching ST44

Dich mét véi cac néng d6 khac nhau 0,5; 1; 1,5 va 2% duogc st dung dé danh gia anh
hudng cta né dén kha ning tao mang cia ST44 trong 2 ngay. Két qua dugc thé hién & Bang
5.

Bang 5. Anh hudng ciia ndng d dich mét dén kha ning tao mang sinh hoc cia chung

ST44

Dich mat (%) 0,5 1 1,5 2
ST44 (ODsy) | 1,19+0,02 | 1,05+0,05 | 1,13+0,04 | 09+0,04

Két qua tir bang 5 cho thdy, tit ca cac ndng dd dich mat ddu khong anh huéng dén kha
ning tao mang cla ching ST44, kha ning tao mang ciia chiing vi khudn nay cao nhét & ndng
do dich mat 0,5%, lac d6 gia tri ODs7y dat 1,19, gia tri nay thép hon khong nhiéu & nf”mg do
dich mat 2% 14 0,9. Nhu vay, sau 2ngay chang vi khuén Bacillus subtilis ST44 vAn c6 kha
ning tao mang sinh hoc ot & ca ndng d6 dich mat 1a 2%.

Vi du 7. Danh gi4 kha ning sinh enzym hd trg tidu hoa ciia ching vi khuln Bacillus subtilis
ST44

Dé xé4c dinh ching ST44 c6 sinh cac enzym nhu a-amylaza, enzym xenlulaza, enzym
proteaza hay khong, tién hanh dinh tinh enzym theo phuong phép ban dinh luong (khuyéch
tan trén dia thach) (L€ Thanh Mai at et., 2005).

Nguyén liéu va Hoa chét: tinh bot tan; carboxymetyl xenlulaza (CMC); casein; dém
phosphat natri 0,1M, pH 7,0; thudc thir Logol (5 mM I, trong 5 mM KI); d&m phosphat
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sorensen 0,1M, pH 7,6; amido den 10B; metanol; axit axetic; dia thach; Dung dich enzym
xenlulaza; enzym o - amylaza; dung dich enzym casein.

Dia thach 1% chuta co chét tinh bot tan 1 % pha trong dém phosphat natri (pH = 7)
0,1M dé xac dinh enzym a-amylaza; dia thach 1% chira co chdt CMC 1 % pha trong dém
phosphat natri (pH = 7) 0,1M dé xé4c dinh enzym xenlulaza; dfa thach 1% chira co chét casein
0.1% pha trong d€m phosphat Sorensen 0,1M pH 7,6 hodc dém Britton 0,04M, chita chit diét
khuén (NaN3 0,02 %).

Tién hanh x4c dinh enzym a-amylaza hodc enzym xenlulaza: dia thach chira méi trudong
¢6 bd sung céc loai co chit khac nhau twong tmg cac enzym, sau khi duc 15 thach tién hanh tra
mAu, trong d6 giéng chira enzym duogc coi 1a dbi ching duong, dung dich méi truomg 1a dbi
chimg 4m, céac giéng con lai 1a dich vi khudn nghién ctru. M3i giéng duoc bd sung 100 pl. Sau
16 gid nudi tinh & nhiét 49 phong (25 °C), d6 dung dich thubc thir lugol sao cho ngap kin mt
dfa thach. Sau 1 gid, rira lai mau bing nudc cét rdi quan sat enzym a-amylaza hodc enzym
xenlulaza s& phén giai co chit tao nén cac vong sang mau trén nén thach chira co chét bit mau
xanh. Pudng kinh (D-d = mm) ciia vong phan giai thé hién hoat d cia enzym.

Tién hanh x4c dinh enzym proteaza: Tién hanh nhu x4c dinh enzym xenlulaza va
amylaza rdi dé & nhiét do (30- 40 °C) trong 24 gid. Sau d6, ngimg phan tmg enzym va nhudém
mau thach bang dung dich amido den 10B 0,1 % pha trong dung dich metanol, axit axetic,
nuGce cat theo ty 18 3:1:6, hodc trong axit axetic 7 %. Cac enzym phén giai protein (néu c6) s&
phan giai co chét tao nén cic vong sang mau trén nén thach chita co chit bit mau xanh nau.

Puong kinh (D-d = cm) clia vong phan giai thé hién hoat d6 clia enzym.

Két qua danh gia nhu dugc thé hién trong bang 6 sau ddy cho thiy ching ST44 c6 kha

néing sinh ca 3 enzym hd trg tiéu héa nay.

Tén ching Kich thugc vong phén giai D-d (mm)
proteaza xenlulaza a—amylaza

ST44 26 24 24

enzym 22 20 22

Vi du 8. Panh gia kha néng sinh bacterioxin khang céc loai vi sinh vat gdy bénh nhu Vibrio

parahaemolyticus, Enterococcus faecalis, Bacillus cereus, va Escherichia coli

Chung vi khuln Bacillus subtilis ST44 dugc dé cép dén theo giai phép hiru ich c6 kha
ning uc ché sy sinh truong coa mot s vi khudn gdy bénh nhu vi khuén Vibrio

parahaemolyticus gy bénh trén tom, Enterococcus faecalis giy bénh trén gia cam, gia stc,
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Bacillus cereus gy nhiém doc thuc phim, Escherichia coli giy bénh tiéu chay, gdy nhiém
khuén ning dudng rudt cho ca nguoi va dong vat.

Céc chiing vi sinh vat kiém dinh Vibrio parahaemolyticus, Enterococcus faecalis ATCC
299212, Bacillus cereus va Escherichia coli ATCC 25922 dugc sir dung trong vi du nay la
céc ching dugc luu giit tai Phong Cong nghé sinh hoc moi truong, Vién Cong nghé sinh hoc
va c6 ngudn gbc tir Trung tAm giéng vi sinh, truong PH Quéc Gia Ha Noi. Viée danh gia
dugc thuc hién bing phuong phép khuéch tan trén dia thach (J ayasree et al., 2006), duoc tién
hanh nhu sau:

Céy 0,05 ml dich chira mdi loai vi khudn Vibrio parahaemolyticus, Enterococcus
faecalis ATCC 299212, Bacillus cereus hodc Escherichia coli ATCC 25922 da duogc hoat hoa
trén moi truong thach MPA (mdi loai vi khuan 1 dia riéng biét). Puc cac giéng thach c6
dudng kinh 8mm trén dia méi truomg thach MPA 3 trai vi khuan kiém dinh. L4y 0,1 ml dich
nudi cdy ching ST44 bd sung vao mdi 15, dbi chimg 14 méi trudng khong chira vi khuln va
tién hanh nuéi cdy tinh hidu khi & 37°C trong 24 gio. Kidm tra kha nang .kheing khuan bing
c4ch nhin thiy vong phan giai (rc ché sinh truéng cta vi khudn gy bénh trén dia thach (mau
sang), vong cang 16n ty 1& tc ché cang cao (xem Fig 6). Két qua ciing duoc thé hién trong
bang 6 cho thdy ching vi khuan Bacillus subtilis ST44 khang lai ca 4 chung vi khuén gay
bénh néu trén.

Bang 6. Kich thuéc vong khang vi khudn kiém dinh cta ching vi khudn Bacillus
subtilis ST44

Chi V. parahaemolyticus | Enterococcus | Bacillus cereus | Escherichia coli
un

£ (mm) faecalis (mm) (mm) (mm)
ST44 15 16 20 17

Nhu vay, ching ST44 c6 kha ning san sinh bacterioxin e ché vi khuin gy bénh & phd
kha rong, né c6 thé wc ché ca 4 loai vi khuén gy bénh nguy hiém vé dudng tidu héa cho
ngudi va dong vat, dic biét chiing ST44 khang dugc V. parahaemolyticus 14 vi khudn gay
bénh hoai tir gan cip tinh trén tdm, bénh ddm tring hay coi tdm, gdy chét tdm hang loat chi
trong vai ngy. Do viy, ching ST44 c¢6 ddy du cac diéu kién dé st dung cho muc dich san

xuét ché phim sinh hoc b sung vao thirc &n nudi gia suc, gia cAm hay ddng vat thay hai san.
Hi¢u qua dat dwgc ciia gidi phap hiru ich

Chung vi khuén Bacillus subtilis ST44 thudn khiét v& mit sinh hoc duoc phéan lap truc

tiép tlr rudt tdm trong dim nudi tdm nuée lo & Vist Nam c6 dic tinh probiotic nhw: kha nang
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tao mang sinh hoc t&t lam tang kha ning bam dinh trén c4c niém mac rudt, ¢ thé tao mang tbt
ngay & ndng do dich mat 13 2% trong 2 ngay. Chung vi khudn ndy c6 kha ning sinh cac
enzym hd trg tiéu héa nhu o-amylaza, xenlulaza, proteaza, va san sinh bacterioxin c¢6 kha
ning trc ché da dang cac vi khudn gy bénh nhu V. parahaemolyticus, Enterococcus faecalis,
Bacillus cereus va Escherichia coli. Nhu viy, ching vi khuan Bacillus subtilis ST44 ¢6 gia tri
va vai trd quan trong dé 1am ché phdm probiotic bd sung vao thirc an nudi trdng thay san, gia

suc, va gia cam.
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YEU CAU BAO HQ

1. Chiing vi khudn Bacillus subtilis ST44 thuin khiét v& mit sinh hoc, phén 14p dwoc tir rudt
tdom trong dim nudi tdm nuéce lg & Séc Trang, Viét Nam, c6 trinh ty gen 16S rARN vé6i kich
thude 1500 bp nhu néu trong SEQ ID NO:1 va dugc diang ky trén GenBank véi ma sb
LC425345, trong d6 chiing vi khuin nay c6 céc dic tinh probiotic sau:

- C6 kha ning tao mang sinh hoc 1am ting kha ning bam dinh vao thanh rudt vét chu
trong didu kién nudi ciy trong 2 ngay: & nhiét d6 trong khoang 15-45 °C, t6t nhét 13 trong
khoang 30-37 °C; d6 pH trong khoang 2-10, tt nht 1a tir 6-8; ndng d6 mudi clia nudce bién la

40 %o; hodc & nong d6 dich mat den 2 %;
- C6 kha nang sinh céc enzym a-amylaza, xenlulaza, proteaza hd trg tiéu hoa; va

- C6 kha ning sinh bacterioxin khang cac loai vi sinh vat gdy bénh Vibrio

parahaemolyticus, Enterococcus faecalis, Bacillus cereus, va Escherichia coli.
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Fig. 1.
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Fig. 3.
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Fig. 4.

100 | Bacillius sp. ST44 (LC425345)

| Bacillus subtilis DSM10 {(AJ276351)

85|

Bacillus carboniphilus (AB021182)
Bacillus halodenitrificans DSM 10037.1 (AY543169)

Bacillus methanolicus NCIMB 131 13’1"-{;&3»'1" 127_2?} :

_ Bacillus asahii (AB109209)

59

Bacillus megaterium IAM 13418 (D16273)

Bacillus barbaricus VII-B3-A2 (AJ422145)

Brevibacillus cenfrosporus {(D78458)

Paenibacillus amylolyticus {D85396)

0.01
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Fig. 6.
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DANH MUC TRINH TU

Vién Céng nghé sinh hoc- Vién Han lam Khoa hgc va Céng nghé Viét Nam

Chung vi khudn Bacillus subtilis ST44 thudn khiét v& mit sinh hoc, phan lap dugc tl rudt tém, cb

ddc tinh probiotic

<211> 1500

<212> ADN

<213> Bacillus subtilis STA4

<220>

<223>

<220>

<400> 1500

61

121

181

241

301

361

421

481

541

601

661

721

781

841

901

taatacatgc
gtgagtaaca
ataccggatg
tacagatgga
tgcgtagcecg
tacgggaggc
cgtgagtgat
tcgaataggg
cagccgcggt
caggcggttt
actggggaac
agagatgtgg
agcgaaagcg
agtgctaagt
gcctggggag

ggtggagcat

aagtcgagcg
cgtgggtaac
gttgtttgaa
cccgcggege
acctgagagg
agcagtaggg
gaaggttttc
cggtaccttg
aatacgtagg
cttaagtctg
ttgagtgcag
aggaacacca
tggggagcga
gttagggggt
tacggtcgca

gtggtttaat

gacagatggg

ctgcctgtaa
ccgcatggtt
attagctagt
gtgatcggcc
aatcttccgce
ggatcgtaaa
acggtaccta
tggcaagcgt
atgtgaaagc
aagaggagag
gtggcgaagg
acaggattag
ttccgeccecet
agactgaaac

tcgaagcaac
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agcttgctcc
gactgggata
caaacataaa
tggtgaggta
acactgggac
aatggacgaa
gctctgttgt
accagaaagc
tgtccggaat
cccecggctca
tggaattcca
cgactctctg
ataccctggt
tagtgctgceca
tcaaaggaat

gcgaagaacc

ctgatgttag
actccgggaa
aggtggcttc
acggctcacc
tgagacacgg
agtctgacgg
tagggaagaa
cacggctaac
tattgggcgt
accggggagyg
cgtgtagcgg
gtctgtaact
agtccacgce
gctaacgcat

tgacgggggce

ttaccaggtc

cggcggacgg
accggggcta
ggctaccact
aaggcaacga
cccagactcce
agcaacgccg
caagtaccgt
tacgtgccag
aaagggctcg
gtcattggaa
tgaaatgcgt
gacgctgagg
gtaaacgatg
taagcactcc
ccgcacaagc

ttgacatcct



/!

961

1021

1081

1141

1201

1261

1321

1381

1441

ctgacaatcc
gtcgtcagcect
ttagttgcca
gtggggatga
gacagaacaa
tcggatcgca
catgccgcegg
tgtaacaccc

tgattggggt

tagagatagg
cgtgtcgtga
gcattcagtt
cgtcaaatca
agggcagcga
gtctgcaact
tgaatacgtt
gaagtcggtg

gaagtcgtaa
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acgtccccectt
gatgttgggt
gggcactcta
tcatgcccct
aaccgcgagg
cgactgcgtg
cccgggectt
aggtaacctt

caa
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cgggggcaga
taagtcccge
aggtgactgc
tatgacctgg
ttaagccaat
aagctggaat
gtacacaccg

ttaggagcca

gtgacaggtg
aacgagcgca
cggtgacaaa
gctacacacg
cccacaaatc
cgctagtaat

cccgtcacac

gccgecgaag

gtgcatggtt
acccttgatc
ccggaggaag
tgctacaatg
tgttctcagt
cgcggatcag
cacgagagtt

gtgggacaga





