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Linh vie k§ thuit dwoc dé cap

Giai phap hiru ich dé cip dén ché phim probiotic chtra chung vi khuin Bacillus
subtilis VTCC-B-51 thuan khiét v& mat sinh hoc, c6 kha nang san sinh cdc enzym

carboxymetyl xenlulaza (CMCaza), proteaza, a-amylaza v&i hoat tinh cao.
Tinh trang ky thuat cia gidi phap hitu ich

Bacillus subtilis (B. subtilis) 13 vi khuin hinh que Gram duong, c6 kich thuée
(0,5-0,8) x (1,5-3) pm, dimg don 1& hodc thanh chudi ngin, thuong duwgc tim thiy
trong dat va trong dudng tidu hoa clia dong vat nhai lai va con ngudi. B. subtilis c6 thé
tao noi bao tir bén, cho phép no chiu dugc céac diéu kién moi truong khic nghiét. B.
subtilis 12 mot trong nhitng loai vi khuan c6 kha ning sinh ra enzym t6t nhat va dugc

st dung trén quy mo cdng nghiép & cac Cong ty cong nghé sinh hoc.

Puoc phat hién va dat tén vao ndm 1872, nhung phai dén nam 1941, dac tinh
chita bénh cta B. subtilis moi duge biét dén khi cac quan doan y t& cia Pic Québe Xa
phat hién ra ring ngudi dan & Bic Phi da str dung phan ngua hodc lac da chira ching
vi khudn nay dé chita bénh ly, tir d6 ching méi duge st dung dudi dang dich nudi céy
dé phong va chita bénh ly cho céc binh sy chién ddu & ddy. Tuy nhién, mai dén nhing
nam 1949-1957, Henry, Albot va cong sy mdi phan 1dp thanh céng B. subtilis thudn
khiét. Tir d6, chiing méi duge ding dé diéu tri cdc ching viém rudt, viém dai trang,
chéng tiéu chay do lam dung khang sinh hodc do loan khuin gdy ra voi tén goi l1a

“Subtilistherapie” (diéu tri bang subtilis).

B. subtilis ¢6 vai trd 16n trong viée gitt 6n dinh thé quan binh vi khuén & trong
rudt bang bdn co ché chi yéu bao gbm trung hda doc td, canh tranh véi mim gay
bénh, lam thay dbi chuyén héa ciia vi sinh vat va kich thich mién dich cta co thé vat
chi. B. subtilis c¢6 kha ning tong hop mot sé chét khang sinh c6 tac dung trc ché sinh
treong va tidu diét mot sb loai vi khuln gy bénh tao didu kién cho céc vi khuin binh
thuong & rudt phat trién tai 1ap lai trang thai can bing. Céc chét khéng sinh nay tac
dung 1én ca vi khudn gram 4m ldn gram dwong, ndm giy bénh nhu: bacitracin,

bacilysin, baxilomicin (A, B, C, R), bacillopectin, mycobacillin, subtilin (A, B, C),
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prolimicin, v.v. Nh& cac khing sinh nay ma B. subtilis ¢6 kha ning canh tranh tdt véi
céc vi khudn khac va ngudi ta da tmg dung ching dé tai tao lai sw cén bang vi khuin
trong rudt. Trong co thé, B. subtilis tong hop ra nhidu chat c¢6 hoat tinh sinh hoc c6 loi
cho co thé nhu cac enzym thily phan c6 loi cho tiéu hoa & rudt, ching c6 vai trd lam
dn dinh do6 pH & rudt, han ché su phat trién cta vi khudn sinh hoi va vi khuin gay
bénh, cung cdp ngay cho co thé mot sé men can thiét, 1am cho tiéu hoéa tr& lai binh
thuong trong khi hé vi khuén & rudt chua l4p lai trang thai can bang. O trong rudt, cac
chét sinh hoc nay khong chi dugc giai phéng khi B. subtilis con sdng ma ngay ca khi
ching da chét, x4c vi khuin vén tiép tuc giai phéng ra cac enzym, khang sinh, vitamin
¢ loi cho co thé. B. subtilis con c6 kha ning ddong héa mot sb vitamin nhu B2
(Riboflavin) déng vai trd quan trong trong hoat déng sdng ctia co thé dong thuc vat, c6
mit trong tit ca cac té bao, tham gia vao cac qua trinh dinh dudng va ho hép cta sinh
vét. Ngoai ra, mot sd tac dung 14m sang ctia B. subtilis d3 dugc biét nhu 13 tic nhén
kich thich mién dich, nho tac dung kich thich tiét IgA, mot loai globulin tiét ¢6 trén bé
mit t& bao biéu mé niém mac c6 kha nang rc ché, ngan chan vi sinh vt gdy bénh xam

nhép vao co thé.

Trong sb cac dic diém néu trén, kha ning sinh tong hop cic enzym thity phan 13
dic tinh dang chti y nhit véi nhidu tng dung nhét. Cac enzym thiy phan do B. subtilis
sinh tong hop dugc bao gdm amylaza, proteaza, carboxy metyl xenlulaza (CMCaza),
phytaza, xylanaza, v.v. v4i amylaza, proteaza, va CMCaza la cdc enzym quan trong
nhit nho dic tinh thiy phan tinh bot, protein va chét xo, 13 cac thanh phin chu yéu

trong khau phén dn hang ngdy cua con nguoi cling nhu dong vat, ciia ching.

V6i nhitng dédc diém néu trén, B. subtilis dugc ung dung nhidu trong y hoc, nong
nghiép va trong cong nghiép thuc phdm duéi dang ché phdm sinh hoc hay con goi 1a
probiotic, chira cac vi sinh vt séng co tac dung lam cai thién hé vi sinh vat & co thé
vat chu. Tuong tw, & nudc ta, B. subtilis hién dang dugc st dung dudi dang ché phém
probiotic hd trg tiéu hoa sir dung truc tiép hodc gian tiép bang cach bd sung vao thic
an va nuéc udng ding cho ngudi va vat nudi. Ngoai ra, B. subtilis con dugce st dung
dé xir Iy moi truong nudc trong nudi trong thity san. Mic dit ¢6 rat nhiéu ung dung,
nhung hién tai ngudn cung cp B. subtilis & nuéc ta chi yéu 1a tir nhap khiu tir nude
ngoai. Pidu nay 1am cho chi phi san xuét ché phim sinh hoc chita B. subtilis tang cao

dan dén gia thanh cao. Do d6, yéu cau dit ra 13 c6 ngudn cung cap B. subtilis ddi dao
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v6i gia thanh vira phai. Tir nhiém vu d6, nhém tac gia da trién khai cdc nghién ciru dé
phan lap, tuyén chon céc chung B. subtilis c¢6 hoat tinh enzym cao, nhim tao nén cac
ché phém thuong mai chét lugng cao dua trén cdc nguyén li€u trong nudce, han ché
nhép khau.
Ban chit k§ thuit ciia giai phap hitu ich

V6i muc dich néu trén, giai phap hitu ich d& xudt ché phdm probiotic c6 chira
ching vi khudn Bacillus subtilis VTCC-B-51 thudn khiét v& mat sinh hoc dung lam
nguyén lidu cho cac nganh céng nghiép nhu duge phdm, thue phim chirc ning, thyuc
phim, va thirc an chin nudi, trong d6 chung vi khuén Bacillus subtilis VTCC-B-51
néu trén dugce phan 1ap tor dudng ti€u hoda cua lon véi doan gen ma hdéa 16S ARN co
kich thuéc 1508bp (SEQ ID NO 1) va duge luu giit tai Bao tang gidng chudn vi sinh
vét Viét Nam (VTCC) véi sd hiéu luu gitt VTCC-B-51; ¢6 kha ning sinh tdng hop cac
emzym tiéu héa bao gdm amylaza, proteaza va CMCaza, va c6 kha ning khang cac vi
sinh vat gdy bénh bao gém E. Coli, Micrococcus sp., Candida sp., Fusarium sp., va co

kha nang chdng chiu mudi mat tét & ndng d6 mudi mat 1-6%.

Theo giai phap hitu ich, ché phidm probiotic con c6 thé bao gém cic ching vi
khuén khac dugc lya chon tir nhém gém c6 Saccharomyces boulardi, Enterococcus
faeciun:, Lactobacillus acidophilus, Pediococcus pentosaceus va Lactobacillus
fermentiim, va chét mang duoc chon tir nhém gdm c6 dextrin, sita gay hozc hdn hop

cua chung.

Céc dau hi€u va cic ddc diém noi bét cuia gidi phap hitu ich s& dugce hiéu day du
va dugc danh gia dung tir phan mo ta chi tiét sau day dua trén cac hinh vé kém theo.
Mo ta van tat cac hinh vé

Fig.1 thé hién hinh thai khuén lac ctia ching vi khudn VTCC-B-51 dugc nudi cly

trén moi truong LB & nhiét 4o 37°C.
Fig.2 thé hién hinh thai hoc ctia chung vi khun VTCC-B-51 du6i kinh hién vi.

Fig.3 thé hién két qua dién di kiém tra doan gen 16S rARN cua ching vi khuén
VTCC-B-51.

Fig.4 thé hién cdy phét sinh ching vi khudn VTCC-B-51 theo giai phap hitu ich.
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Fig.5 13 hinh anh thé hién hoat tinh enzym ciia chung vi khuidn VTCC-B-51 va
céc chung vi sinh vat d6i chimg.
Fig.6 14 hinh anh thé hién hoat tinh khang khuén ctia ching vi khuén VTCC-B-51

va cac chiing vi sinh vat ddi chimg.

Fig.7 13 hinh anh thé hién kha nang chdéng chiu mudi mat cta ching vi khuén
VTCC-B-51 va céc ching vi sinh vt dbi chimg.
MO ta chi tiét giai phap hiru ich

Giai phap hitu ich s& duoc thé hién rd rang hon trong phin mé ta chi tiét cdc
phuong 4n thuc hién sau ddy. Tuy nhién, gidi phap hitu ich khong bi gidi han & cac
phuong 4n do.

Theo giai phap hitu ich, cac moi trudng dinh dudng dugc st dung bao gbém:

1. Moi trudng canh Luria (Luria broth-LB): Bacto- trypton 10 g; cao nim men 5
g; NaCl 10 g; nuéce cAt vira da 1000 ml; pH 7,0; hép tiét truing & nhiét do 121°C trong
thoi gian 15 pht.

2. Mbi trudng thach LB: Bacto- trypton 10 g; cao ndm men 5 g; NaCl 10 g; thach
12 g; nuée cat vira da 1000 ml; pH 7,0; hép tiét tring & nhiét d6 121°C trong thoi gian
15 phut.

3. Mbi truong thach dinh dudng (Nutrient agar — NA): pepton thit 5 g; cao thit 3
g; thach 12 g; nude cit vira da 1000 ml; hip tiét tring & nhiét 6 121°C trong thoi gian
20 phuit.

4. Moi truong MRS dich thé: Pepton 10 g; cao thit 10 g; cao ndm men 5 g; duong
glucoza 20 g; tween 80 (polyoxyetylen sorbitan monooleat) 1 ml; KoHPOs 2 g;
CH3COONa 5 g; triamoni xitrat 2 g; MgS04.7H20 0,58 g; MnSO4.4H>0 0,28 g; nude
cAt vira da 1000 ml; thach 10 g; do pH 7,0; hr?ip tiét tring & nhiét 36 121°C trong thoi
gian 15 phut.

5. Mdi trudng tao bao tt DSM (Difco Sporulation Medium): Canh dinh dudng
Difco 8 g; KC1 1 g; MgS04.7H,0 0,25 g; nude cit vira dit 1000 ml; do pH 7,0; hap tiét
tring & nhiét dd 121°C trong thoi gian 20 phut, d& ngudi dén 50-60°C; trudc khi sit
dung bd sung 1 ml Ca(NO3)2 1 M, 1 ml MnCl; 0,01 M, va 1 ml FeSO4 1 mM.
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6. Moi truong MP 16ng: Cao mach nha 20 g; dich chiét khoai tiy 250 g; glucoza

20 g; nude cit vira di 1000 ml.

7. Moi trudong thach dinh dudng MPA: Pepton 5 g; NaCl 5 g; cao thit 5 g; thach
20 g; nue cat vira di 1000 ml; d6 pH 7,5.

Theo mot phuong 4n, gidi phap hitu ich d& xuét ching B. subtilis VTCC-B-51

thuan khiét v& mit sinh hoc dugce phan 1ap tir duong tiéu hoa cua lgn.
Phén 14p va dinh danh ching B. subtilis VTCC-B-51

Tién hanh phan 1ap ching vi khudn tir mau duong tiéu hoéa lon bang cich nudi
cdy trén dia chirta mdi truong dinh dudng thich hop dé tao khuén lac cua cac ching vi
khudn c6 trong mau, tir d6 thu dugc cac chung vi khudn thuan khiét. Ngudi ¢6 hiéu
biét trung binh trong linh vuc vi sinh vét s& c6 thé d& dang thuc hién viéc chon mdi
truong va cac thao tic nudi cdy céc ching vi khuin trong qua trinh phén lap nay. Moi
truong thudng dwoc ding trong qua trinh phan 1ap duoc dé cap & day 13 moi trudong
LB.

Sau mot thoi gian nudi céy nhét dinh, quan sat théy co su xuht hién cuta cac
khuén lac riéng 1& c¢6 dic diém hinh thai nhé cao, c6 dang hinh tron, mép tron nhin
hozc gb ghé, bé mit kho mau tring sita, va khong tiét sic tb ra moi truong nhu duge
thé hién trén Fig.1 va dugc dat tén 14 VTCC-B-51. Trong sb cac khuan lac do, lua
chon mét khudn lac dic trung nhét, ciy vao éng thach nghiéng LB dé luu ching cho

phan dinh danh va céc thir nghiém tiép theo.

Céy chuyén ching VTCC-B-51 vao dia petri chira moi truong thach LB, sau khi
phat trién én dinh, tién hanh nhuém gram va chup soi duéi kinh hién vi, cho thiy hinh
anh hinh thai hoc té€ bao nhu dugc thé hién trén Fig.2, day 1a vi khudn hinh que gram
duong. Dya vao dac diém hinh thai hoc cta khuin lac va té bao nhu trén, c6 thé so bd

xac dinh dugc VTCC-B-51 thudc chi Bacillus.

Thuc hién phén tich 16S rARN, trinh tu gen 16S rARN ctia ching vi khuén
VTCC-B-51 phan 1ap duge nhu dwoc thé hién bang SEQ ID NO 1. Béi chibu két qua
phén tich 16S rARN thu dugc véi Ngan hang dir li€u gen ctia Trung tAm thong tin
Coéng nghé sinh hoc Québc gia Hoa Ky (National Center for Biotechnology Information

- NCBI) cho thiy trinh tir gen 16S rARN cua ching vi khudn VTCC-B-51 turong dong
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99,87% véi trinh tu gen 16S rARN cia ching B. subtilis subsp. subtilis NCIB
3610(T).

Két qua trén thé hién ring ching vi khuin VTCC-B-51 phén 1ap dugc tir dudong
tiéu hoa cia lgn néu trén thudc lodi Bacillus subtilis va dugc xac dinh 1a ching B.
subtilis m6i. Ching VICC-B-51 dugc luu giit tai Bao tang giéng chudn vi sinh vét
Viét Nam (Vietnam Type Culture Collection - VTCC) ngay 4/11/2014 véi sb hiéu luu
gitt ching 1a VTCC-B-51.

Kha ning sinh t6ng hop enzym ciia ching VTCC-B-51

Kha ning sinh tdng hop enzym cia ching VICC-B-51 dugce khéo sat va so sanh
v6i hoat tinh cta cic chung dbi chimg bao gdm cac ching Bacillus subtilus khac va
ching Lactobacillus nhan tir Bao tang gidng chuin vi sinh vat Viét Nam (VTCC),
trong d6 cac chung dbi chimg nay 13 cic ching thuong duoc sir dung trong céc ché

phim probiotic.

Phuong phap khdo sit hoat tinh enzym duoc st dung la phuong phap duc 16
thach dua trén nguyén tic khi bd sung céc loai enzym vio trong 18 thach, ching s&
khuéch tAn ra méi trudng thach xung quanh, thity phan co chit c6 trong moi thach dia,
va sau mot thoi gian nhét dinh s& xut hién vong phan giai mau trong sudt quanh 15
thach nay, dwa vao hiéu sé dudng kinh vong phan hiy va dudng kinh 13 thach c6 thé
xac dinh duong kinh vong phén giai, tir d6 danh gia dugce hoat tinh enzym cia chiing

khéo sat.

Chung vi khuan VTCC-B-51 va céc ching Bacillus subtilus dbi chimg dugc nubi
cdy trong mdi trudmg LB dich thé, trong khi ching Lactobacillus dbi chimg dugc nudi

cdy trong mdi truong MRS dich thé.

VTCC-B-51 v cac ching dbi ching (sau day goi chung 1 cac ching khao sat)
dwoc nudi ciy trong cic méi truomg néu trén trong thoi gian 24 gid. Sau d6, hut dich
nudi ciy va ly tdm dé 14y phan dich ndi 1én phia trén chira cic enzym sinh ra béi cac
chiing khao sat. Cac moi trudng dé thir hoat tinh enzym dwogc chuén bi v6i cdc co chét
bao gbm tinh bdt, protein va xenluloza véi ndng d6 0,1%. Dung bng hut duc 18 trén
céc dia thach chira co chét va nhé dich nudi ciy cia cac ching khao sat vao cac 18
thach v&i lugng dich twong duong nhau. U dia thach & nhiét d6 37°C qua dém. Sau d6
nhudm bing thubc nhudm turong g va quan sat két qua. Hoat tinh enzym duge danh
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gia bang duong kinh vong phén giai co chét, duong kinh cang 16n thi hoat d6 cang
cao. Nguoi c¢6 hiéu biét trung binh trong linh vuc vi sinh vét s& c6 thé d& dang thyc
hién viéc lua chon cac loai thubc nhuém tuong tng dung trong qua trinh xac dinh hoat

tinh enzym nay.

Nhu duoc thé hién trén Fig.5, cac dia thach (a), (b) va (c) l4n luot chira
xenluloza, tinh bdt va protein ding dé thir hoat tinh cic enzym CMCaza, amylaza v
proteaza tuong Ung, va céac vi tri dugc danh s61,2,3, 4,514 cac vi tri thtr nghiém dbi
v6i cac ching VICC-B-51, Bacillus sp. VICC-B-681, Bacillus sp. VITCC-B-958,
Bacillus sp. VICC-B-1247, va Lactobacillus sp. VTCC-B-384, tuong ing.

O day, céc ching dbi chimg 1 cac ching vi khudn da dwoc biét dén 13 c6 hoat
tinh probiotic, va dang dugc tng dung nhiéu trong nganh céng nghiép thirc n chin
nudi, cling nhu men ti€u héa & Viét Nam hién nay. Trong d6, ching Bacillus sp.
VTCC-B-681 dugc phan l4p tir dit, co trinh ty ma hoéa 16S rARN c6 kich thude
1536bp dugce thé hién trong SEQ ID NO 2, va duoc luu giit tai Bao tang gidng chuin
vi sinh vét Viét Nam véi céc s6 hidu luu gitt VTCC-B-681, JCM 9154; ching Bacillus
sp. VTCC-B-958 dugc phén 1ap tir rong bién, c6 trinh tw ma héa 16S rARN c6 kich
thuée 1337bp dugce thé hién trong SEQ ID NO 3, va dugc hru giit tai Bao tang gidng
chudn vi sinh vat Viét Nam véi sd hiéu luu gitt VICC-B-958; chung Bacillus sp.
VTCC-B-1247 dugc phan lép tu dét, c6 trinh tv ma hoa 16S rARN c6 kich thudc
1438bp dugc thé hién trong SEQ ID NO 4, va dwgc luu gt tai Bao tang gibng chudn
vi sinh vit Viét Nam vé6i sb hiéu luu gitt VTCC-B-1247; va dic biét, ching
Lactobacillus sp. VTCC-B-384 dwgc phén l4p tir sin phdm 1én men truyén théng c6
trinh tr ma héa 16S rARN c6 kich thuéc 1560 bp dugc thé hién trong SEQ ID NO 5,
va dugce luu gift tai Bao tang giéng chudn vi sinh vt Viét Nam v6i sb hiéu luvu gitt

VTCC-B-384.

Nhu duoc thé hién trén dia (a), dich nudi ciy cac chiung & cac vi tri tir 1 dén 4 ¢6
kha ndng phéan gidi xenluloza véi hoat d6 manh va twong duwong nhau, dugc dic trung
b&i duong kinh vong phan giai 16n; trong khi ching & vi tri 5 khong thé hién kha ning
nay. Tuong tw, nhu dugc thé hién trén dia (b), dich nudi cAy cac ching & cac vi trf tir 1
dén 4 c6 kha ndng phan gidi tinh bdt vdi cac hoat d¢ khac nhau, dugc dic trung boi
duong kinh vong phan giai 16n ddi v6i ching & cac vi tri 1 va 4, vira phai dbéi véi
ching & vi tri 2 va nhd dbi véi ching & vi tri 3; trong khi ching & vi trf 5 khong thé
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hién kha néng nay. Nhu dugc thé hién trén dia (c), dich nubi céy cac chung & cac vi tri
1, 3 va 4 c6 kha nang phén giai protein v&i hoat dd manh, duge didc trung bdi cac
duong kinh vong phén gidi 16n va tuong duong nhau; trong khi cic chiing & vi tri 2 va
& vi tri 5 khong thé hién kha ning nay. Céac két qua thir nghiém dwoc tom tit trong

bang 1 dudi day:

Bang 1. Hoat tinh enzym ctia ching VTCC-B-51 so véi cac ching d6i chiing.

Hoat tinh enzym pl(fe‘ltlr??iih Chiing dbi chimg
(D-dy* VTCC-B-51 | VTCC-B-681|VTCC-B-958| VICC-B-1247 |VTCC-B-384
CMCaza 20 mm 18 mm 17 mm 16 mm 0
Amylaza 17 mm 15 mm 12 mm 15 mm 0
Proteaza 20 mm 0 mm 18 mm 19 mm 0

*Ghi chii: D — duong kinh phdn gidi ctia ching; d — dwong kinh 16 thach

Nhu duge thé hién trong bang 1 néu trén, c6 thé thdy ring trong sd cic ching
khao sat, c6 ba ching vi khudn 14 VTCC-B-51, VTCC-B-958 va VTCC-B-1247 déu
c6 hoat tinh amylaza, proteaza va CMCaza. Tuy nhién, ching vi khuidn VTCC-B-51
theo giai phap hitu ich thé hién hoat dd manh va déng d&u nhét. T két qué thu duoc,
c6 thé khing dinh ring ching vi khuidn VTCC-B-51 ¢6 kha ning sinh tong hop cac

enzym v&i hoat tinh cao.
Kha ning khang khuan va khang nim cta ching vi khudn VICC-B-51

Kha ning khang khuin va khang ndm cta ching vi khudn VTCC-B-51 dugc
khao sat theo phuong phap khuéch tén trén thach str dung céc ching vi sinh vat kiém
dinh bao gdm E. Coli, Micrococcus sp., Candida sp., Fusarium sp. nhén tir Bao tang

gibng chudn vi sinh vat Viét Nam (VTCC).

Nubi cdy céc vi sinh vat kiém dinh trong moi trwong MP 16ng trong thoi gian 16
gir & nhiét @6 37°C, sau d6 bd sung vao moi truong MPA da khir tring va lam ngudi
dén 40°C, tron déu va db vao cac dia petri. Puc 16 trén céc dia thach da céy vi sinh vat
kiém dinh, nhé dich nudi céy cua chung VTCC-B-51 va cac ching dbi chiing thu dugc
theo cach tuong ty bude thir hoat tinh enzym néu trén vao céc 16 thach véi lugng dich
twong dwong nhau. U dia thach & nhiét d6 37°C qua dém. Sau d6 nhudm bang thubc

nhudm twong ng va quan sat két qua. Hoat tinh khang khuan va khang ndm dugc xac
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dinh bang duong kinh vong phat trién cta vi sinh vat thir nghiém, dudng kinh cang 16n

thi hoat tinh khéng cang cao.

Trén Fig.6, cac dia thach (a), (b), (c) va (d) 1an luot 13 cac dia thach nudi cdy cac
ching vi sinh vat kiém dinh E. Coli, Micrococcus sp., Candida sp., Fusarium sp.
tuong ung, va cac vi tri dugc danh s6 1,2, 3,4, 5 1a céc vi tri tht nghiém dbi véi cac
ching vi khudn VTCC-B-51, VTCC-B-681, VTCC-B-958, VITCC-B-1247 va VTCC-
B-384, trong tng. Nhu duoc thé hién trén dia (a), dich nudi cdy cac chang & cac vi tri
tir 1 dn 4 c¢6 kha ning khang E. Coli véi céc hoat do khéac nhau, duoc dic trung bdi
cac duong kinh vong phat trién & vi tri 1 16n, & vi tri 3 va 4 vira phdi va & vi tri 2 nho;
trong khi ching & vi tri 5 khong thé hién kha ning nay. Twong tu, nhu dugc thé hién
trén dia (b), chi c6 dich nudi cdy cac ching & cac vi tri 1 va 5 ¢6 kha ning khéng
Micrococcus sp. v6i hoat d§ vira phai duge dic trung béi cadc dudng kinh vong phat
trién vira phai; trong khi cc ching & céc vi tri tir 2 dén 4 khong thé hién kha ning nay.
Nhu duge thé hién trén dia (c), dich nudi cdy cac ching 1, 3 va 4 c6 kha ning phén
giai protein v6i cdc duong kinh vong phéan gidi 16n va twong duong nhau, trong khi cac
ching 2 va 5 khong thé hién kha ning nay. Hinh anh két qua thir nghiém duogc thé hién

trén Fig.6 va cac két qua thir nghiém dugc tém tit trong bang 2 duéi day:

Béng 2. Hoat tinh khang vi sinh vét ctia ching VTCC-B-51 so véi cac chiing dbi

chung.

Hoat tinh Chiing

. L Chiing d6i ching
khéang vi sinh phén tich

vat (D) * VTCC-B-51 | VTCC-B-681| VTCC-B-958 VTCC-B-1247| VTCC-B-384
E. Coli 23 mm 15 mm 18 mm 18 mm 0 mm
Micrococcus sp. 10 mm 0 mm 0 mm 0 mm 9 mm
Candida sp. 20 mm 18 mm 18 mm 15 mm 0 mm
Fusarium sp. 20 mm 0 mm 10 mm 16 mm 0 mm

*Ghi chu: D — duong kinh khdng vi sinh vit

Tir két qua thu duge trong bang 2 néu trén, ¢ thé thiy ring dich nudi cdy cua
chiing vi khudn VTCC-B-51 ¢6 khé ning khang tit ca cic chung vi sinh vat kiém dinh
duoc st dung trong nghién ciru v4i hoat do manh; trong khi cic ching Bacillus sp.
VTCC-B-681 chi thé hién hoat tinh khang E. Coli va Candida sp. véi hoat db yéu,
Bacillus sp. VTCC-B-958 thé hién hoat tinh khang E. Coli va Candida sp. véi hoat do
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trung binh, khang Fusarium sp. véi hoat d6 yéu, Bacillus sp. VTCC-B-1247 thé hién
hoat tinh khang E. Coli va Fusarium sp. v6i hoat d0 trung binh, khang Candida sp. véi
hoat do yéu, va Lactobacillus sp. VICC-B-384 chi thé hién hoat tinh khéng
Micrococcus sp. v6i hoat d6 trung binh. Tir két qua thu duoc, c6 thé khing dinh ring
ching VTCC-B-51 ¢6 kha ning khang tit ca cac loai vi sinh vat kidm dinh néu trén

v6i hoat tinh vugt trdi so véi cac chiing vi sinh vét dbi chiing.
Pic tinh probiotic ctia ching vi khudn VTCC-B-51

Thong thuong, mubi mat trong dich tiéu hoa cia dong vat c6 via dao dong tur 1-
3%. Do d6, cac ching vi sinh v4t hitu ich muén khu trii va phét huy tac dung dugc
trong dudng tiéu héa cia dong vat phai c6 kha ning ton tai va phat trién trong ndng do
mudi mét twong tng (> 2%). Nhu vy, kha ning chiu dugc mudi mét & cac ndng do

khac nhau 13 tiéu chi quan trong dé danh gia cic dic tinh probiotic ctia ching vi khuin.

Kha ning chdng chiu mudi mat cia VICC-B-51 dugce khao sat thong qua kha
nang phat trién & cac ndng d6 mudi mat 1-6% va so sanh véi cac chiing d6i chimg bao
gdm cac ching Bacillus clausii VTCC-B-52, Bacillus sp. VICC-B-681, Bacillus sp.
VTCC-B-958, Lactobacillus sp. VICC-B-384, Bacillus sp. VITCC-B-1247, Bacillus
sp. VICC-B-661. O day, ching Bacillus clausii VTCC-B-52 dugc phén lap tir duong
tiéu hoa cua lon, c6 trinh ty ma héa 16S rARN c6 kich thudc 1359bp dugc thé hién
trong SEQ ID NO 6, va dugc lru giit tai Bao tang gidng chuan vi sinh vat Viét Nam
v6i s6 hiéu luu gitt VICC-B-52; ching Bacillus sp. VICC-B-661 dugc phéan lap tir
d4t, c6 trinh ty ma héa 16S rARN c6 kich thuée 1456bp dwoc thé hién trong SEQ ID
NO 7, va dwoc luu giit tai Bao tang gidng chuén vi sinh vat Viét Nam véi cdc sé hidu
lvu gitt VITCC-B-661, JCM 2889; va cac chung Bacillus sp. VTCC-B-681, Bacillus
sp. VICC-B-958, Bacillus sp. VICC-B-1247 va Lactobacillus sp. VTCC-B-384 dugc

xac dinh nhu néu trén.

Mbi trudong dung dé thir kha ning chéng chiu mudi mét 12 méi trudng NA c6 bd
sung mudi mat c6 cac nong do thay ddi tir 1-6%. Lan lwot nhé 5 pl dich nuéi cdy clia
VTCC-B-51 va cac chiing ddi chimg thu dwgc theo cach tuong tu bude thir hoat tinh
enzym néu trén 1&n bé mit cac dia thach. U céc dia thach & nhiét d6 37°C qua dém va
quan sat két qué. Khé ndng chéng chiu mudi mét duge x4c dinh bﬁng viéc quan sat su

phét trién cta cac ching trén céc dia thach vdi cac cac nong d6 mubi mat & trén.
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Trén Fig.7, cac dia thach (a), (b), (c), (d), (¢) va (f) lan luot c6 ndng d6 mubi mat
tuong tng 13 1%, 2%, 3%, 4%, 5% va 6%, va céc vi tri dugc danh sb tir 1 dén 7 1a céc
vi tri thir nghiém ddi véi cac ching VTCC-B-51, VTCC-B-52, VTCC-B-681, VTCC-
B-958, VTCC-B-384, VTCC-B-1247, vi VTCC-B-661, tuong tmg. Két qua thir

nghiém thu duge duge tom tit trong bang 3 dudi day:

Bang 3. Kha ning chdng chiu mudi mét ctia ching VICC-B-51 so véi céc ching dbi

chung.

Néng Chung ;

6 phéan Chung doi chig

. tich
mmzl VTCC- | VICC- | VICC-B- | VICC-B- | VICC-B- | VICC-B- | VTICC-
| B51 | B-52 681 958 384 1247 | B-661
1% S+ ++ ++ - - ++ -
2% + ++ ++ - - ++ -
3% - ++ —+ - - ++ ;
4% ++ ++ =+ - - ++ -
5% - ++ ++ - - ++ -
6% - + ++ - - ++ -

Trong bang 3 néu trén, ddu (+) thé hién c6 kha ning chéng chiu mudi mat va
dwoc danh diu (+) cang nhiéu thi hoat tinh khang cang manh, va diu (-) th hién
khong c6 kha ning chiu mubi mat. Nhu duoc thé hién, dich nudi céiy clia cac ching vi
khuén VTCC-B-51, VTCC-B-52, VTCC-B-681 va VTCC-B-1247 c6 kha ning chiu
mudi mét & ndng dd dén 6%,; trong khi cac ching vi khudn VTCC-B-958, VTCC-B-
384 va VTCC-B-661 khong c6 kha ning chiu mudi mat. Tir két qua thu duge, ¢ thé
khing dinh rang ching vi khudn VTCC-B-51 c6 kha ning chdng chiu mudi mat tt va

do d6 c6 thé phat trién tdt trong duong tiéu héa clia dong vit.

Phuong 4n khac clia giai phap hitu ich d& xuét ché phdm probiotic chira ching vi
khuan VTCC-B-51 thuin khiét v& mit sinh hoc theo giai phap hiru ich. Ca hai dang té
bao va bao tir ciia chiing vi khuin VTCC-B-51 déu c6 thé dugc sir dung. Tét nhét 13 st
dung dang bao tlr cia né nho tinh dn dinh cao khi bao quan, van chuyén va st dung.
Theo giai phdp hitu ich, ngoai ching vi khudn VTCC-B-51, ché phim con chua cac

ching vi sinh vt hitu ich khic dugc lua chon tir nhém bao gom Saccharomyces
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boulardi, Enterococcus faecium, Lactobacillus acidophilus, Pediococcus pentosaceus

va Lactobacillus fermentum.

Ngoai ra, ché phdm probiotic theo giai phap hitu ich con bao gdm cac chit mang
thich hop duge st dung trong cic nganh dugc phdm va thyc phdm. Céc vi du v& chét
mang bao gdm tinh bét, dextrin va dam, tuy nhién giai phap hitu ich khong bi gi6i han
& cac loai chit mang nay. Ngudi c6 hiéu biét trung binh trong linh vuc nay c6 thé lua

chon chét mang thich hop tity diéu kién cu thé.

Theo phuong 4n thuc hién cta giai phap hitu ich, ché phdm proiotic chira ching
vi khudn VTCC-B-51 ¢6 thé duogc st dung du6i nhidu dang cdng thirc khac nhau bao
gém, nhung khong gidi han & dang bot hodc dang dich thé, t6t hon 1a & dang bdt, tuy
nhién giai phéap hitu ich khong gidi han & dang ndy va ngudi ¢ hiéu biét trung binh
trong cling linh vurc k§ thuat c6 thé lwa chon dang cong thirc thich hop tuy didu kién cu
the.

(1) Dang bot: Ché pham bdt bao tir VTCC-B-51 c6 thé duge san xuét bing cach
cho bao tir VTCC-B-51 hip phu 1én chit mang thich hop va sdy kho d& tao ra thanh
pham.

(2) Dang dich thé: Ché pham probiotic dang dich thé c¢6 thé dugc san xuét bang
céch tao huyén phii bao tir ching VTCC-B-51 trong mdi truong 1én men thich hop.
Vi du thwe hién gidi phap hiru ich

Sau day, giai phap hitu ich s& dugc minh hoa chi tiét hon qua cac vi du thuc hién
cu thé dudi day. Tuy nhién, giai phap hitu ich khong bi gidi han & cac vi du nay, ma
pham vi bdo h ctia gidi phép hitu ich s& dwoc xac dinh dua trén cac diém yéu ciu bao
ho kém theo.
Vidu 1: Phan 18p va dinh danh chung vi khudn VTCC-B-51

1. Phan 1ap

Mau dudng tiéu héa (rudt non, manh trang) ctia lon dugc thu gom tir Vién Chin
nudi, va duge bao quan dong lanh & nhiét do 4-8°C trong lo sach tiét tring dé dam bao
khong bi nhi€m tap céc vi sinh vat tir mdi trudng cho dén khi phén tich.

Can 1 g miu, pha lodng trong dung dich mubdi dém phosphat PBS (phosphate

buffer saline) (5 g/45 ml) va lic déu trong 30 phut. Sau d6 xur ly & nhiét do 80°C trong
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thoi gian 10 phut va trai trén méi truong LB & cac ndng d6 pha loang khac nhau 107!
dén 10°. U mAu trai & nhiét d6 37°C. Sau 1 ngdy quan sat thiy co6 sy xut hién cia cac
khuén lac. Sau 2 ngay, cac khuén lac nay phat trién thanh cac cum khuén lac nhd cao,
c6 dang hinh tron, mép tron nhin hodc gd ghé, bé mit kho, mau tring sira c6 kich
thudc 4,0-6,0 mm va khong tiét sic t6 ra moi truong. Chon cac khuén lac dic trung
nhét, ciy vao cic éng thach nghiéng LB dé Iuu ching cho phan dinh danh va st dung
sau. Chung nay duoc dit tén 14 VICC-B-51 v6i hinh thai khuan lac nhu duge thé hién
trén Fig.1. Chon mot khuén lac riéng r€ va c¢6 hinh théi hoc dic trung nhét, cr?iy VAo cac
6ng thach nghiéng LB va 0 & nhiét d6 37°C trong thoi gian 24 gior dé vi sinh vat phat
trién, sau d6 chuyén vao ti lanh d bao quan va luu ching cho phin dinh danh va st
dung sau. Béng thord, tién hanh 1am tiéu ban, nhuo¢m gram va chup soi kinh hién Vi,
nhan thdy té bao ching VTCC-B-51 bit mau gram duong, ¢6 hinh que véi kich thude
(0,51-0,71) x (1,67-1,98) um, ding don 1& hodc thanh chudi ngn, nhu duge thé hién
trén Fig.2.

Dua vao dac di€m hinh théi hoc cua khuan lac va t€é bao nhu trén, cé thé so bd

xac dinh dugc VTCC-B-51 thudc chi Bacillus.

2. Dinh danh

Tir ching vi khudn VTCC-B-51 phan 14p dugc & trén, thuc hién tach chiét ADN
va thyc hién nhén gen st dung may PCR theo huéng din ctia nha san xuét sir dung cip
mbi 9F/1525R dugc thiét ké dua vao trinh ti ¢6 tinh bao thu cao cta gen 16S & sinh
vat ¢6 nhan dién hinh.

Mdi xudi 9F: 5’-GAGTTTGATCCTGGCTCAG-3’

Mdingwoc  1525R: 5’-AGAAAGGAGGTGATCCAGCC-3’

Sau khi phan g PCR két thuc, thuc hién dién di kiém tra trén gel agaroza 1%,
nhudém bing dung dich ethidi bromua-EtBr (ndng d6 0,5 pl/ml) trong thoi gian 20 phat
va sau do6 soi ban gel dudi tia t& ngoai. Nhu duoc thé hién trén Fig.3, v6i mau dbi
chimg 4m 1, mAu dbi ching dwong 2, miu phén tich 3 va thang chuin ADN (200bp),
c6 thé x4c nhan phan tmg PCR d3 xay ra m6t cach thanh cong.

Sau do, san phém PCR duoc tinh sach béng bd kit QIAquick PCR Purification

(Qiagen, Drrc) theo chi ddn cua nha san xuat va kiém tra d6 tinh sach ctia miu trén
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may quang phd kha kién & cac buéce séng 260 nm va 280 nm cho ty 1€ tinh sach 13 OD
260/0D280 > 1,7. Tir 6, xac nhan san phém PCR 43 dat do tinh sach nhu yéu cAu.

Tiép tuc thuc hién khuéch dai ADN ddi vai san phém PCR tinh sach str dung bd
kit ABI PRISM Cycle Sequencing (Perkin-Elmer Applied Biosystem, US) va cip mdi
27F/1492R dugc thiét ké dua vao trinh tur ciia gen 168.

Moi  27F: 5°- AGAGTTTGATCMTGGCTCAG-3’
1492R: 5-TACGGYTACCTTGTTACGACTT-3’

San phdm thu dugc sau phan tng nay 1a cidc doan ADN don duoc dubi ra. Tién
hanh tinh sach miu thu duoc, 1am khd mAu bing may cb quay chan khéng trong thoi
gian 3-5 phut, sau d6 thém 10 pl Hi-DiTM formamid (Applied Biosystem, US), tron
déu sau d6 u & nhiét do 96°C trong thoi gian 2 phit va dé trén d4 lanh trude khi cho

vao may doc trinh tu tw dong.

Trinh ty ciia gen 16S rARN ctia ching VTCC-B-51 dugc doc truc tiép trén may
doc trinh trr tu dong 3100-Avant Genetic Analyzer (Applied Biosystem, US). Két qua
xac dinh dugc trinh tu c¢6 kich thude 1508bp. So sénh két qua trinh ty thu dugc vai cac
trat tw cila cAc loai di dugc xac dinh trong Ngan hiang gen cho thiy trinh t gen 16S
rARN cta ching VTCC-B-51 twong ddng 99,87% véi trinh tu gen 16S rRNA cia
ching Bacillus subtilis subsp. subtilis NCIB 3610(T). Mbi quan hé phét sinh ching
lodi ctia VICC-B-51 duoc xay dung sir dung phdn mém Mega 6.0, BioEdit va dugc
thé hién & Fig.4.

Vi du 2. San xuét giéng gbc VTCC-B-51

Trong san xuét vi sinh, gidng thudng dwgc du trit véi sb lwong 16n (gibng gbc)
di dé dam bao du ding trong vai nam, khong can phai cdy chuyén va bién dbi di

truyén. Do do, viéc chuan bi gidng tot 1a diéu kién tién quyét cho qua trinh san xuét.

Céy chuyén miu gibng VTCC-B-51 dugc luu gift tr vi du 1 trong dia thach LB
va 0 & nhiét d6 37°C trong thoi gian 24 gid, quan sat thiy sy xuét hién cia cac khuén
lac nhu dugc mo ta & trén. Léy mot khuén lac riéng r&, dic trung ctia Bacillus subtilis
méi moc dé cdy 1én thach nghiéng LB va 1 & nhiét d6 37°C trong thoi gian 24 giy dé
t€ bao phat trién tdt, bn dinh. Tién hanh lam tiéu ban va nhudm Gram &8 kiém tra do

tinh khiét ctia 6ng giéng thach nghiéng.
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Ding pipet chuyén 4 ml nudc mudi sinh 1y da tiét tring vao Sng thach nghiéng

d3 kiém tra 13 tinh khiét, cdo vi khuin hoa 1én dé tao dich huyén phu té bao.

Céy 2 ml dich t€ bao vao binh nudi ciy (binh Roux) chira méi trudng tao bio tir
DSM, u & nhiét dd 37°C trong thoi gian 3 ngdy dé ching VTCC-B-51 phat trién tot va

tao bao tir.

Ding pipet thém 10 ml nuwéc mudi sinh 1y d3 tiét tring vao binh va cao vi khuin
hoa 1én d tao dich bao tir. Thu dich bao tir thu dugc, kiém tra d¢ tinh khiét cta dich
bao tir bﬁng cach lam tiéu ban va nhuém Gram. Sau khi xac nhan duoc dich bao tir 1a
tinh khiét, bd sung méi trudong dong khé sira giy 5% véi thé tich twong dwong, tron
déu dé thu duoc dich huyén phi ddng nhit. Ding pipet v6 tring nhé dich huyén phu
vao timg lo dong khé (lo ampul) trong diéu kién vo tring, 1ap vao hé théng dong kho
dé tién hanh d6ng kho mau trong thoi gian tir 24-30 gid, han déng dng dong kho trong
chan khong. Kiém tra chan khong ciia cic dng bang dén cuc tim, loai bé cac bng

khong dat va bao quan éng dong khé dat tiéu chudn & nhiét do 4°C trong ta lanh.
Vi du 3. San xuét ché phim probiotic tir ching vi khudn VTCC-B-51 dang bot
Nhan gidng va 1én men trong mai trudng dich thé

Hbi phuc gidng tir dng dong khé ching vi khudn VTCC-B-51 trong 1 ml nuéce
mudi sinh 1y tiét tring rdi cdy ria trén dia thach LB, va 0 & nhiét do 37°C trong thoi
gian 24 gio dé lam tré gidng trudce khi 1én men. Sau d6 ching vi khudn VTCC-B-51
dugc cdy vao binh tam gidc ¢6 chira 150 ml méi trudmg LB dich thé, ddng thoi lic u
(tdc do khudy 220 vong/phit & nhiét d6 37°C) trong thdi gian 48-56 gidr d8 ting sinh.
Sau d6, gidng tir binh tam giac dugc ciy chuyén sang cdc binh tam giac khéc c6 chira
mdi truong DSM va dem lic trong diéu kién twong tu nhu trén dé chiing c6 thé thich

nghi trude cho vao nodi 1én men.

Gibng sau khi nhan gidng dwgc cdy chuyén vao ndi 1én men di c6 sin moi
truong DSM da khir trung theo ty 1& 5 - 10% (v/v). Qua trinh 1én men dién ra trong
diéu kién ki khi, & nhiét d6 37°C, tdc d6 khudy 220 vong/phit, thoi gian 1én men tir
48-56 gio.

Thu nhén sinh khéi vi sinh vat
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Sau thoi gian 1én men, dich nubi céy thu dugc dem 1i tim & tbc do 12.000
vong/phut trong thoi gian 20 phit dé thu nhén sinh khéi bao tir. Rira lai sinh khéi bao
tr bang moi trudng 1én men néu trén.

San xuét ché phdm probiotic

Sinh khéi bao tir (SKBT) thu duoc s& dugc tron véi dextrin, natri glutamat (NG),
nudc vo trung (NVT) theo ty 1€ (w/v): 5% SKBT + 20% dextrin + 1% NG + 74%
NVT, lam khé bing phwong phap sdy phun (nhiét d6 khéng khi ddu vao voi phun:
180°C; nhiét d6 khong khi d4u ra voi phun: 60°C, tbc do bom: 2 lit/gid, thoi gian luu 3
gidy, toc do phun siy 20.000 vong/phut).

Kiém tra chét lwong san phim thu dugc, san phdm dat yéu ciu c6 mau sic gin
v6&i mau chét mang, dang bot khong von cuc, khong cé mui chay vai dd 4m sau khi séy
tir 4-5%. Tién hanh déng goi san pham trong tui nilon hodc tdi nhdom va bao quan
trong didu kién nhiét do thuong hodc & nhiét d6 4-6°C trong ti lanh. Néu duoc bao
quéan & nhiét do thuong, chit wong ciia san phim s& dugce 6n dinh trong thoi gian tir 4-
6 thang, con néu duoc bao quan lanh, chét lugng cta san phém s& duoc 6n dinh trong

thot gian tr 1-2 nam.
Vi du 4. San xuét ché phdm probiotic tir chiing vi khudn VTCC-B-51 dang l6ng

Tao huyén phit bio tir ching vi khudn VTCC-B-51 tir sinh khéi bao tir thu dugc
theo vi du 3 néu trén trong mdi truong DSM. Tién hanh déng goi san phim trong chai
nhura hogic chai thiy tinh trénh 4nh sang va bdo quan trong diéu kién nhiét d thuong
ho#c & nhiét d 4-6°C trong ta lanh. Néu duoc bao quén & nhiét do thuong, chét lugng
ctia san phdm s& duoc 6n dinh trong thoi gian tir 2-3 thang, con néu duge bao quan
lanh, chét lugng ciia san phim s& dugc dn dinh trong thoi gian tir 1-2 nim.

Vi du 5. San xuit ché pham probiotic da ching dang bot chia ching vi khuén VTCC-
B-51

Ché pham probiotic theo vi du nay dugc san xudt tir cic ché phadm don chiing cta
chiing vi khudn VTCC-B-51 va Lactobacillus acidophilus nhin tir Bao tang gibng
chudn vi sinh vat Viét Nam (VTCC). Quy trinh san xuét cdc ché phidm don chiing cda

cac chung vi khudn nay duoc thuc hién twong tu nhu quy trinh dugc ap dung d6i véi
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ching VTCC-B-51 & vi du 3 trir moi trudng nudi cdy va 1én men Lactobacillus

acidophilus 12 MRS.

Sau doé phéi tron cac ché phém don chung thu dugc véi ty 1€ phéi tron 1:1. Tién
hanh d6ng g6i san phdm trong thi nilon hodc tii nhom va bao quan trong didu kién
nhiét d6 thuong hodc & nhiét do 4-6°C trong td lanh. Néu dugc bao quan & nhiét do
thuong, chit lwong ciia san phdm s& duge dn dinh trong thoi gian tir 4-6 thang, con néu
dwoc bao quan lanh, chit lugng cia san phim s& duoc 6n dinh trong thoi gian tir 1-2

nam.

Vi du 6. San xuit ché phdm probiotic da ching dang léng chira ching vi khudn
VTCC-B-51

Ché phdm probiotic theo vi du ny dugc san xuit tir cac ché phdm don ching cta
ching vi khudn VTCC-B-51 v& Lactobacillus acidophilus nhan tir Bao tang gibng
chudn vi sinh vat Viét Nam (VTCC). Quy trinh san xuét cic ché phim don chiing cia
cac chiing vi khudn nay dwoc thuc hién twong tu nhu quy trinh duge 4p dung dbi véi
ching VTCC-B-51 & vi du 3 trir moi trudong nudi cdy va 1én men Lactobacillus
acidophilus 14 MRS.

Sau d6 phdi tron cac ché phim don ching thu duge véi ty 16 phéi tron 1:1. Tién
hanh déng goéi san pham trong chai nhwa hogc chai thily tinh tranh anh sang va béo
quéan trong diéu kién nhiét do thuong hodc & nhiét dd 4-6°C trong til lanh. Néu duge
bao quan & nhiét d6 thudng, chit lugng clia san phim s& duge 6n dinh trong thoi gian
tr 2-3 thang, con néu duge bao quan lanh, chét lugng cua san phém s& duogc 6n dinh

trong thoi gian tir 1-2 ndm.

Mic du giai phép hitu ich duoc boc 16 voi phin mé ta chi tiét va cdc vi du thuc
hién cu thé néu trén, nhung giai phédp hiru ich khong bi giéi han & cic phin md ta néu
trén ma pham vi bao ho cuia giai phap hitu ich dwgc xac dinh bdi pham vi cia cac diém
yéu ciu bao hd kém theo. Nhitng ngudi ¢6 hidu biét trung binh trong cung linh vuc ki
thuat twong ung hiéu riang c6 thé thuc hién nhidu thay dbi vé& cac cach thic thuc hién
giai phap hitu ich nay ma khong tdch khéi pham vi bdo ho cta giai phap hitu ich.

Hiéu qua dat dwgc ciia gidi phap hitu ich
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Chung Bacillus subtilis VTCC-B-51 1a mot ching méi phan 14p c6 kha ning sinh
tdng hop cac enzym tiéu héa véi hoat tinh cao. Do d6, viéc phan 1ap va sit dung ching
nay rat c6 y nghia trong viéc san suét cac ché phadm sinh hoc dua trén ngudn nguyén
liéu trong nude. Cac ché phdm probiotic theo giai phap hiru ich c6 chét lugng cao,
duoc san xudt voi quy trinh don gian, dé thuc hién nén gia thanh ha so véi cac ché

ph?lm cung loai dugc nhép khau hodc san xuét tir nguyén liéu nhép khéu.
Kha nédng &p dung trong cong nghiép

Cac ché phdm thu dugc theo giai phap hitu ich c6 thé duge st dung dudi dang
nguyén lidu trong cic nganh cong nghiép dugc phdm, thuc phdm, thuc phim chirc
ning, va thirc dn chin nudi. Trong nganh cong nghiép duoc phim, c6 thé san xut cac
loai men tiéu héa tir ché phdm theo giai phap hiru ich. Trong cac nganh cong nghiép
thyc phdm, thuc phdm chirc ning va thirc n chin nudi, cic ché phim theo giadi phap
hitu ich c¢6 thé dugc st dung truc tiép hoic gian tiép dudi dang thanh phin bd sung vao

cac khau phén an hang ngay.
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YEU CAU BAO HO
1. Ché phim probiotic chira ching vi khun Bacillus subtilis VTCC-B-51 thuén khiét
vé mit sinh hoc ding 1am nguyén liéu cho dwgc pham, thuc phim, thuc phdm chirc

nang va thirc dn chédn nubi, trong do

ching vi khuin Bacillus subtilis VTCC-B-51 mang doan gen mi hoa 16S ARN
¢6 kich thuéc 1508bp dugc thé hién trong SEQ ID NO 1 va dugc luu gift tai Bao tang

gidng chuin vi sinh vat Viét Nam vé6i s6 hidu luu giit ching 1a VTCC-B-51,

ching vi khuin Bacillus subtilis VTCC-B-51 dugc phan lap tir duong tiéu hoa
ctia lon, c6 kha ning sinh tdng hop cic emzym tiéu héa bao gdm amylaza, proteaza va
CMCaza, c6 kha ning khang céac vi sinh v4t gdy bénh bao gdm E. Coli, Micrococcus
sp., Candida sp., Fusarium sp., va c6 kha ning chdng chiu mubi mat tét & ndng do
mudi mét 1-6%.
2. Ché phadm probiotic theo diém 1, trong d6 ching vi khun Bacillus subtilis VICC-
B-51 & dang bao tur.
3. Ché phim probiotic theo diém 1, trong d6 ché phim nay con bao gdm céc ching vi
khuin khac dugce lya chon tir nhém gém c6 Saccharomyces boulardi, Enterococcus

faecium, Lactobacillus acidophilus, Pediococcus pentosaceus va Lactobacillus

fermentum.

4. Ché pham probiotic theo diém bét ki trong sb cac diém tir 1 dén 3, trong d6 ché

phim nay & dang bét.

5. Ché phim probiotic theo diém 4, trong d6 ché phdm nay con bao gdém chit mang

dugc chon tir nhém gdm c6 dextrin, sita giy hodic hdn hop ciia chiing.

6. Ché pham probiotic theo diém bét ky trong s cac diém tir 1 dén 3, trong d6 ché

phém nay & dang 16ng.
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2 Kb
~1500 bp
1 Kb

Fig.3

841 Brevibacterium halotolerans DSV 8802(T) AM747812
557 L — Bacillus mojavensisRO-H-1(T) JH600280
‘—l Bacillus tequilensis KCTC 13622(T) AYTO01000043
Bacillus vallismortis DV1-F-3{T}JH600273
VTCC-B-51

62 Bacillus subtilis subsp. subtilis NCIB 3610(T) ABQLO1000001
Bacillus amyloliquefaciens subsp. amyloliquefaciens DSM 7(T) FN597644

73

59

|

N

L[ Bacillus siamensis KCTC 13613(T) AJVF01000043
63 Bacillus amyloliquefaciens subsp. plantarum FZB42(T) CPO00560
Bacillus atrophaeus JCM 9070(T) AB021181

Bacillus licheniformis ATCC 14580(T) AE017333

|
0,002

Fig.4
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<110>
<120>
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DANH MUC TRINH TU GEN

B-51 THUAN KHIET VE MAT SINH HOC

<140>
<141> 12/1
<160> 7

<210> 1

<211> 1508
<212> ADN
<213>

<220>

<223> 168

<400> 1

agagtttgat
ggacagatgg
cctgcctgta
accgcatggt
cattagctag
ggtgatcgge
gaatcttccg
cggatcgtaa
gacggtacct
gtggcaagcg
gatgtgaaag
gaagaggaga
agtggcgaag
aacaggatta
tttccgeccce
aagactgaaa

ttcgaagcaa
gacgtcccct

agatgttggg
tgggcactct
atcatgcccc
aaaccgcgag
tcgactgegt
tccegggect
gaggtaacct

acaaggta

<210> 2
<211> 1536

VN1-2015-04370

1/2015

Bacillus subtilis VTCC-B-51

rARN cua Bacillus subtilis VTCC-B-51

cctggctcag
gagcttgctc
agactgggat
tcagacataa
ttggtgaggt
cacactggga
caatggacga
agctctgttg
aaccagaaag
ttgtccggaa
cccceceggcete
gtggaattcc
gcgactctct
gataccctgg
ttagtgctgce
ctcaaaggaa
cgcgaagaac
tcgggggcag
ttaagtcccg

aaggtgactg
ttatgacctg
gttaagccaa
gaagctggaa
tgtacacacc

tttaggagcc

gacgaacgct
cctgatgtta
aactccggga
aaggtggctt
aacggctcac
ctgagacacg
aagtctgacg
ttagggaaga
ccacggctaa
ttattgggcg
aaccggggag
acgtgtagcg
ggtctgtaac
tagtccacgce
agctaacgca
ttgacggggg
cttaccaggt
agtgacaggt
caacgagcgc
ccggtgacaa
ggctacacac
tcccacaaat
tcgctagtaa
gcccgtcaca

agccgccgaa

ggcggcgtge
gcggcggacyg
aaccggggct
cggctaccac
caaggcgacg
gcccagactc
gagcaacgcc
acaagtgccg
ctacgtgcca
taaagggctc
ggtcattgga
gtgaaatgcg
tgacgctgag
cgtaaacgat
ttaagcactc
cccgcacaag
cttgacatcc
ggtgcatggt
aacccttgat
accggaggaa
gtgctacaat
ctgttctcag
tcgcggatca
ccacgagagt
ggtgggacag

-26-

ctaatacatg
ggtgagtaac
aataccggat
ttacagatgg
atgcgtagcc
ctacgggagg
gcgtgagtga
ttcgaatagg
gcagccgegg
gcaggcggtt
aactggggaa
tagagatgtg
gagcgaaagc
gagtgctaag
cgcctgggga
cggtggagca
tctgacaatc
tgtcgtcage
cttagttgcc
ggtggggatg
ggacagaaca
ttcggatcgce
gcatgccgceg
ttgtaacacc

atgattgggg

caagtcgagc
acgtgggtaa
ggttgtttga
acccgcggcg
gacctgagag
cagcagtagg
tgaaggtttt
gcggcacctt
taatacgtag
tcttaagtcet
cttgagtgca
gaggaacacc
gtggggagcg
tgttaggggg
gtacggtcgc
tgtggtttaa
ctagagatag
tcgtgtegtg
agcattcagt
acgtcaaatc
aagggcagcg
agtctgcaac
gtgaatacgt
cgaagtcggt
tgaagtcgta

Vién Vi sinh vat va Céng nghé Sinh hoc-Pai hoc qubc gia Ha N6i
CHE PHAM PROBIOTIC CHUA CHUNG VI KHUAN BACILLUS SUBTILIS VTCC-
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<212> ADN
<213>

<220>
<223> 168
<400> 2
ggaattcggc

tgcaagtcga
taacacgtgg
ggataatata
atgggcccgce
agccgacctg
gaggcagcag
gcgatgaagg
ctgctcgcac
cggtaatacg
gtttcttaag
agacttgagt
gtggaggaac
agcgtgggga
aagtgttaga
ggagtacggt
gcatgtggtt
cctctagaga
tcagctcgtg
ttgccagcat
ggatgacgtc
gtacaaaggg
attgtaggct
ccgcggtgaa
acacccgaag

ggggtgaagt

<210> 3

<211> 1337

<212> ADN

Bacillus sp. VTCC-B-681

2370

rARN cua Bacillus sp. VICC-B-681

ttagagtttg
gcgaacttct
gcaacctgcc
tagtacctcc
ggcgcattag
agagggtgat
tagggaatct
ccttcgggtce
cttgacggta
taggtggcaa
tctgatgtga
gcagaagagg
accagtggcg
gcaaacagga
gggtttccge
cgcaagactg
taattcgaag
tagagcgttc
tcgtgagatg
ttagttgggce
aaatcatcat
cagcaaaacc
gcaactcgcc
tacgttcccg

tcggtggggt

cgtaacaagg

atcctggcetce
ttagagcttg
tgtaagactg
tggtactata
ctagttggtg
cggccacact
tccacaatgg
gtaaagctct
cctaaccaga
gcgttgtecg
aagcccacgg
agagtggaat
aaggcgactc
ttagataccc
cctttagtgce
aaactcaaag
caacgcgaag
cccttcgggg
ttgggttaag
actctaagga
gccccttatg
gcgaggtcga
tacatgaagc
ggccttgtac
aaccttttgg

taaccaagcc

<213> Bacillus sp. VTCC-B-958

aggacgaacg
ctttaaagaa
ggataacttc
ttgaaagatg
aggtaacggc
gggactgaga
acgaaagtct
gttgttaggg
aagccacggc
gaattattgg
ctcaaccgtg
tccacgtgta
tctggtctgt
tggtagtcca
tgcagctaac
gaattgacgg
aaccttacca
gacagagtga
tccecgcecaacg
gactgccggt
acctgggcta
gccaatccca
cggaatcgct
acaccgcccg
agccagccgce

gaattc

-27-

ctggcggegt
gttagcggeg
gggaaaccgg
gtttcggcta
tcaccaaggc
cacggcccag
gatggagcaa
aagaacaagt
taactacgtg
gcgtaaagcg
gagggtcatt
gcggtgaaat
aactgacgct
cgccgtaaac
gcattaagca
gggcccgcac
ggtcttgaca
caggtggtgce
agcgcaaccc
gacaaaccgg
cacacgtgct
taaaaccgtt
agtaatcgcg
tcacaccacg

ctaaggtggg

gcctaataca
gacgggtgag
agctaatacc
tcacttacag
aacgatgcgt
actcctacgg
cgccgcegtga
gcgagagtaa
ccagcagccg
cgcgcaggcg
ggaaactggg
gcgtagagat
gaggcgcgaa
gatgagtgct
ctccgectgg
aagcggtgga
tcctcectgceca
atggttgtcg
ttgttcttag
aggaaggtgg
acaatggacg
ctcagttcgg
gatcagcatg
agagtttgta

acagatgatt
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<220>
<223> 16S
<400> 3

tggtttcggce
ctcccaaggce
cacggcccag
gatggagcaa
aagaacaagt
taactacgtg
gcgtaaagcg
gagggtcatt
gcggtgaaat
aactgacgct
cgccgtaaac
gcattaagca
gggcccgcac
ggtcttgaca
caggtggtge
agcgcaaccc
gacaaaccgg
cacacgtgct
taaaaccgtt
agtaatcgcg
tcacaccacg

ctaaggtggg
gctggatcac

<210> 4
<211>
<212>
<213>

ADN

<220>
<223> 165
<400> 4

tggctcagga
agcttgctct
agactgggat
gcgaaattga
ttggtgaggt
cacactggga
caatggacga
agctctgttg
aaccagaaag
ttatccggaa
cccacggctc
gtggaattcc
gcgactttct
gataccctgg
ttagtgctga
ctcaaaggaa
cgcgaagaac
tcgggagceag
ttaagtcccg
aaggtgactg
ttatgacctg

1438

2370

rARN cua Bacillus sp. VTCC-B-958

tatcacttat
gacgatgcgt
actcctacgg
cgccgcecgtga
gcgagagtaa
ccagcagccg
cgcgcaggcg
ggaaactggg
gcgtagagat
gaggcgcgaa
gatgagtgct
ctccgectgg
aagcggtgga
tcctctgceca
atggttgtcg
ttgatcttag
aggaaggtgg
acaatggacg
ctcagttcgg
gatcagcatg
agagtttgta
acagatgatt
ctccecttt

agatgggccc
agccgacctg
gaggcagcag
gcgatgaagg
ctgctcgcac
cggtaatacg
gtttcttaag
gaacttgagt
gtggaggaac
agcgtgggga
aagtgttaga
ggagtacggt
gcatgtggtt
ctcctagaga
tcagctcgtg
ttgccagcat
ggatgacgtc
gtacaaaggg
attgcaggct
ccgcggtgaa
acacccgaag
ggggtgaagt

gcggcgcatt
agagggtgat
tagggaatct
ccttcgggtce
cttgacggta
taggtggcaa
tctgatgtga
gcagaagagg
accagtggcg
gcaaacagga
gggtttccgce
cgcaagactg
taattcgaag
taggacgttc
tcgtgagatg
tcagttgggce
aaatcatcat
cagcaaaacc
gcaactcgcce
tacgttcccg

tcggtggggt
cgtaacaagg

Bacillus sp. VTCC-B-1247

agctagttgg
cggccacact
tccacaatgg

gtaaagctct
cctaaccaga
gcgttgtccg
aagcccacgg
agagtggaat
aaggcgactc
ttagataccc
cctttagtge
aaactcaaag
caacgcgaag
cccttecgggg
ttgggttaag
actctaaggt
gccccttatg
gcgaggtcga
tgcatgaagc
ggccttgtac
aaccttttgg
tagccgtatc

rARN cua Bacillus sp. VTCC-B-1247

tgaacgctgg
taagaagtta
aactccggga
aaggcggctt
aacggctcac
ctgagacacg
aagtctgacg
ttagggaaga
ccacggctaa
ttattgggcg
aaccgtggag
atgtgtagcg
ggtctgcaac
tagtccacgce
agttaacgca
ttgacggggg
cttaccaggt
agtgacaggt
caacgagcgc
ccggtgacaa
ggctacacac

cggcgtgcect
gcggcggacg
aaccggggcet
cggctgtcac
caaggcgacg
gcccagactc
gagcaacgcc
acaagtgcta
ctacgtgcca
taaagcgcgce
ggtcattgga
gtgaaatgcg
tgacactgag
cgtaaacgat
ttaagcactc
cccgcacaag
cttgacatcc
ggtgcatggt
aacccttgat
accggaggaa
gtgctacaat

aatacatgca
ggtgagtaac
aataccggat
ttatagatgg
atgcgtagcecce
ctacgggagg
gcgtgagcga
gttgaataag
gcagccgcgg
gcaggtggtt
aactgggaga
tagagatatg
gcgcgaaagce
gagtgctaag
cgcctgggga
cggtggagca
tctgacaacc
tgtcgtcage
cttagttgcc
ggtggggatg
ggacggtaca

-28-

agtcgagcga
acgtaggtaa
aacattttgc
acctgcggcg
gacctgagag
cagcagtagg
tgaaggcctt
ctggcacctt
taatacgtag
tcttaagtct
cttgagtgca
gaggaacacc
gtggggagca
tgttagaggg
gtacggccgce
tgtggtttaa
ctagagatag
tcgtgtcgtg
atcattaagt
acgtcaaatc
aagagtcgcea

tgaggtaacg
gggactgaga
acgaaagtct

gttgttaggg
aagccacggce

gaattattgg
Cctcaaccgtg
tccacgtgta
tctggtctgt
tggtagtcca
tgcagctaac
gaattgacgg
aaccttacca
gacagagtga
tccecgecaacg
gactgccggt
acctgggcta
gccaatccca
cggaatcgct
acaccgcccg
agccagccgce
ggaaggtgcg

accaattaag
cctgcctata
accgcatggt
cattagctag
ggtgatcggce
gaatcttccg
cgggtcgtaa
gacggtacct
gtggcaagcg
gatgtgaaag
gaagaggaaa
agtggcgaag
aacaggatta
tttcecgecect
aaggctgaaa
ttcgaagcaa
ggcttctcct
agatgttggg
tgggcactct
atcatgcccc

agaccgcgag
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gtggagctaa tctcataaaa
gaagctggaa tcgctagtaa
tgtacacacc gcccgtcaca
tttggagcca gccgcecta

<210> 5
<211> 1560
<212> ADN

<213> Lactobacillus

<220>
<223> 16S
<400> 5

agagtttgat
gaactctggt
tgagtaacac
taccgcataa
ttggatggtc
acgtagccga
acgggaggcea
gtgagtgaag
gtaactgttc
gccgcggtaa
ggcggttttt
tgggaaactt
atatatggaa
cgaaagtatg
tgctaagtgt
ctggggagta
tggagcatgt
gcaaatctaa
cgtcagctcg
agttgccagc
ggggatgacg
tggtacaacg
ggattgtagg
tgccgeggtg
taacacccaa
attagggtga

cctggctcag
attgattggt
gtgggaaacc
caacttggac
ccgcggcegta
cctgagaggg
gcagtaggga
aagggtttcg
aggtattgac
tacgtaggtg
taagtctgat
gagtgcagaa
gaacaccagt
ggtagcaaac
tggagggttt
cggccgcaag
ggtttaattc
gagattagac
tgtcgtgaga
attaagttgg
tcaaatcatc
agttgcgaac
ctgcaactcg
aatacgttcc
agtcggtggg
agtcgtaaca

<210> 6

<211> 1359
<212> ADN
<213>

<220>
<223>
<400> 6

2370

ccgttctcag ttcggattgt aggctgcaac tcgecctacat
tcgeggatca gcatgeccgeg gtgaatacgt tccecgggect
ccacgagagt ttgtaacacc cgaagtcggt ggggtaacct

sp. VTCC-B-384

gacgaacgct
gcttgcatca
tgcccagaag
cgcatggtcc
ttagctagat
taatcggcca
atcttccaca
gctcgtaaaa
ggtatttaac
gcaagcgttg
gtgaaagcct
gaggacagtg
ggcgaaggcyg
aggattagat
ccgcccttcea
gctgaaactc
gaagctacgg
gttccctteg
tgttgggtta
gcactctggt
atgcccctta
tcgcgagagt
cctacatgaa
cgggccttgt
gtaacctttt
aggtagccgt

ggcggcgtge
tgatttacat
cgggggataa
gagcttgaaa
ggtggggtaa
cattgggact
atggacgaaa
ctctgttgtt
cagaaagcca
tccggattta
tcggctcaac
gaactccatg
gctgtctggt
accctggtag
gtgctgcagce
aaaggaattg
gaagaacctt
gggacatgga
agtcccgcaa
gagactgccg
tgacctgggc
aagctaatct
gtcggaatcg
acacaccgcc
aggaaccagc
aggagaacct

Bacillus clausii VTCC-B-52

rARN cua Lactobacillus sp. VTCC-B-384

ctaatacatg
ttgagtgagt
cacctggaaa
gatggcttcg
cggctcacca
gagacacggc
gtctgatgga
aaagaagaac
cggctaacta
ttgggcgtaa
CcCgaagaagtg
tgtagcggtyg
ctgtaactga
tccataccgt
taacgcatta
acgggggccc
accaggtctt
tacaggtggt
cgagcgcaac
gtgacaaacc
tacacacgtg
cttaaagcca
ctagtaatcg
cgtcacacca
cgcctaaggt

gcggctggat

16S rARN cua Bacillus clausii VTCC-B-52

caagtcgaac
ggcgaactgg
cagatgctaa
gctatcactt
tggcaatgat
ccaaactcct
gcaacgccgce
atatctgaga
cgtgccagca
agcgagcgca
catcggaaac
aaatgcgtag
cgctgaggct
aaacgatgaa
agcattccgce
gcacaagcgg
gacatactat
gcatggttgt
ccttattatc
ggaggaaggt
ctacaatgga
ttctcagttc
cggatcagca
tgagagtttg
gggacagatg
cacctccttt

gttagcggcg gacgggtgag taacacgtgg gcaacctgcec ccttagactg ggataactce
gggaaaccgg agctaatacc ggataatccc tttctccacc tggagagagg gtgaaagatg
gcttcggcta tcactagggg atgggcccge ggcgceattag ctagttggta aggtaacggc
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ttaccaaggc
cacggcccag
gacggagcaa
aagaagcggt
ctaactacgt
ggcgtaaagc
gagcggccat
agcggtgaaa
taactgacgc
acgccgtaaa

cacattaagc
gggacccgca
aggtcttgac
aggtggtgca
gcgcaaccct
acaaaccgga
acacgtgcta
aaagccattc
gtaatcgcgg
cacaccacga

<210> 7
<211>
<212> ADN

1456

gacgatgcgt
actcctacgg
cgccgcgtga
accgttcgaa
gccagcagcc
gcgcgcagge
tggaaactgg
tgcgtagaga
tgaggcgcga
cgatgagtgc
actccgcecctg
caagcagtgg
atcctttgac
tggttgtcgt
tgatcttagt
ggaaggtggg
caatggatgg
tcagttcgga
atcagcatgc
gagtttgtaa

agccgacctg
gaggcagcag
gtgaggaagg
tagggcggta
gcggtaatac
ggcttcttaa
ggagcttgag
tgtggaggaa
aagcgtgggg
taggtgttag

gggagtacgg
agcatgtggt
cacccaagag
cagctcgtgt
tgccagcecatt
gatgacgtca
tacaaagggc
ttgcaggctg
cgcggtgaat
cacccgaagt

<213> Bacillus sp. VICC-B-661

<220>
<223>
<400> 7

ctcaggacga
tgctccttaa
gggataacac
gctgaaagtc
gaggtaacgg
tgggactgag
gacgaaagtc
tgttgttagg
aaagccacgg
ggaattattg
gctcaaccgt
ttccacgtgt
ttctggtctg
ctggtagtcc
ctgcagctaa
ggaattgacg
gaaccttacc
ggacagagtg
gtcccgcaac
tgactgccgg
gacctgggct
agccaatccc
ccggaatcgce
cacaccgccc

gagccagccg

acgctggegg
ggttagcgge
cgggaaaccg
ggtttcggcet
ctcaccaagg
acacggccca
tgacggagca
gaagaacaag
ctaactacgt
ggcgtaaagc
ggagggtcat
agcggtgaaa
taactgacgc
acgccgtaaa
cgcattaagc
ggggcccgcea
aggtcttgac
acaggtggtg
gagcgcaacc
tgacaaaccg
acacacgtgc
ataaaaccat
tagtaatcgc
gtcacaccac
cctaag

cgtgcctaat
ggacgggtga
gtgctaatac
gacacttaca
cgacgatgcg
gactcctacg
acgccgcegtg
taccggagta
gccagcagcc
gcgcgcagge
tggaaactgg
tgcgtagaga
tgaggcgcga
cgatgagtgce
actccgcecctg
caagcggtgg
atcctctgac
catggttgtc
cttgatctta
gaggaaggtg
tacaatggat
tctcagtteg
ggatcagcat
gagagtttgt

2370

agagggtgat
tagggaatct
ccttcgggtc
ccttgacggt
gtaggtggca
gtctgatgtg
tgcagaagag
caccagtggc
agcaaacagg
gggtttcgat

ccgcaaggct
ttaattcgaa
attgggcttc
cgtgagatgt
aagttgggca
aatcatcatg
agcgaaaccg
caactcgcct
acgttcccgg

cggtgaggce

acatgcaagt
gtaacacgtg
cggataattc
gatgggccceg
tagccgacct
ggaggcagca
agtgatgaag
actgccggta
gcggtaatac
ggtcctttaa
gggacttgag
tgtggaggaa
aagcgtgggg
taagtgttag
gggagtacgg
agcatgtggt
actcctagag
gtcagctcgt
gttgccagca
gggatgacgt
ggtacaaagg
gattgcaggc
gccgcggtga
aacacccgaa

-30-

cggccacact
tccgcaatgg
gtaaagctct
acctcaccag
agcgttgtcc
aaatctcggg
gagagtggaa
gaaggcgact
attagatacc
gcccgtagtg
gaaactcaaa
gcaacgcgaa
cccttcgggg
tgggttaagt
ctctaaggtg
ccccttatga
cgaggtgaag
gcatgaagcc
gtcttgtaca

16S rARN cua Bacillus sp. VTCC-B-661

cgagcgaatc
ggcaacctgc
ttcacctcac
cggcgcatta
gagagggtga
gtagggaatc
gccttcgggt
ccttgacggt
gtaggtggca
gtctgatgtg
tgcagaagag
caccagtggc
agcaaacagg
agggtttccg
ccgcaaggct
ttaattcgaa
ataggatttt
gtcgtgagat
ttcagttggg
caaatcatca
gcagcgaagc
tgcaactcgc
atacgttccc

gtcggtgggg

gggactgaga
acgaaagtct
gttgtgaggg
aaagccacgg
ggaattattg
gctcaacccc
ttccacgtgt
ctctggtctg
ctggtagtcc
ccgaagttaa

ggaattgacg
gaaccttacc
gcaaagtgac
cccgcaacga
actgccggtg
cctgggctac
ccaatcccat
ggaattgcta
caccgcccgt

ttgaggagct
ctgtaagact
atgaggtgaa
gctagttggt
tcggccacac
ttccgecaatg
cgtaaaactc
acctaaccag
agcgttgtcce
aaagcccacg
gaaagcggaa
gaaggcggcet
attagatacc
ccctttagtg
gaaactcaaa
gcaacgcgaa
cccctteggg
gttgggttaa
cactctaagg
tgccecttat
cgcgaggtgg
ctgcatgaag
gggccttgta
taaccgcaag

240
300
360
420
480
540
600
660
720
780

840

900

960

1020
1080
1140
1200
1260
1320
1359

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1456





