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TOM TAT

Vi khuan hinh thanh bao tir thugc chi Bacillus di ching t6 tiém nang tré thanh probiotic dung cho con ngudi.
Shouchella clausii (Bacillus clausii) da dugc cdng nhan la tac nhan hiéu qua va an toan dé ngan nglra va diéu tri
bénh tiéu chay ¢ tré em va ngudi 1on, véi didc tinh diéu hoa mién dich rd rét trong mot sé nghién ciru 1am sang va
in vitro. Trong nghién ciru nay, cac dic tinh probiotic trong diéu kién in vitro cia chung vi khuan BCLA phan
lap tir dat dwoc danh gia. Chung Shouchella clausii BCLA dwoc dinh danh dwa vao phan tich trinh tu gen 16S
rRNA, 1a loai dugc cong nhan 1 an toan (GRAS). Chung nay mang cac dic tinh probiotic nhu: chiu mudi mat
(0,3%), tdn tai tét trong diéu kién khic nghiét cua da day va ruot mé phong; cé kha ning bam dinh cao. N6 dap
{ing céc tiéu chi an toan, bao gdm hoat tinh tan méu, khang vai nhidu loai khang sinh (amoxicillin, cloramphenicol,
erythromycin, gentamycin va metronidazole) va khang vai vi khuan gay bénh ¢ nguoi (Bacillus cereus, Escherichia
coli, Micrococcus luteus, Salmonella enterica va Staphylococcus aureus). Ngoai ra, chung BCLA con c6 kha
ning sinh cac enzyme c6 lgi phan giai nhiéu loai co chat (carboxymethyl cellulose, casein, chitin, pectin, tinh bét
va xylan) va bao tir caa né chiu dugc nhiét trong qué trinh ché bién. Két hop nhung dac tinh c6 loi nay, da cung
cap bang ching thuyét phuc cho thiy Shouchella clausii BCLA 1a mot probiotic tiém nang day hua hen.

Tur khoa: Bao tir, enzyme, in vitro, probiotic, Shouchella clausii (Bacillus clausii).

MO DAU

Viéc s dung Bacillus va cac vi khuan lién quan lam probiotic & nguwdi da dwoc thira nhan trong nhivng ndm qua.
Trwe khudn mang bao t&r c6 moét sé loi thé tiém nang so véi cac dang khéng tao bao t&r khac nhw Lactobacillus
spp., Vi bao tlr cé kha nang chju nhiét &n dinh, c6 kha nang ton tai & do pH thap cta hang rao da day va cac san
phdm tao ra, ching cé thé dwoc bao quan & nhiét d6 phong ma khéng c6 bt ky anh hwéng cé hai nao dén kha
néng tén tai (Srinivas et al., 2020).

Shouchella clausii la vi khuan hinh que, di ddng, Gram dwong, hiéu khi, hinh thanh bao t&r, wa kiém tuy nghi. Cac
chiing S. clausii c6 mét khdp noi trong tw nhién va da dwoc phan lap t dat, nwéce bién, siva.. (Khokhlova etal.,, 2023).
S. clausii la mot trong nhirng probiotic ctia con ngudi, co kha nang tén tai trong qua trinh van chuyén qua duong
tiéu héa nhe kha nang chiu nhiét, acid va mudi mat; tdng cwérng chirc nang hang rao rudt; va xam chiém dwong
rudt ngay ca khi cé khang sinh (Ahire et al., 2021). N6 c6 kha néng khang khang sinh phd rong khéng thé chuyén
gen sang loai khac va tdng hop vitamin B2 (Ghelardi et al., 2022). Cac nghién ciru tién |am sang da xac dinh
dwoc mét sb phuwong thire tac dung ctia S. clausii, bao gdm tang cwéng chirc ndng rao can va can bang ndi moi
trong rudt, va nguoc lai, hoat ddng khang khuén, (rc ché doc tb dwong rudt va hoat dong diéu hoa mién dich
(Ghelardi et al., 2022). Céc nghién ctu lam sang cho thay S. clausii c6 hiéu qua trong diéu tri tiéu chay, nhidm
trung dwéng ho hap tai phat va viem da day rudt cap tinh (Ahire et al., 2021).

Ngoai cac dic tinh sinh Iy ¢6 lién quan truc tiép dén viéc st dung ching lam probiotic, cac chiing S. clausii con
thé hién mét loat cac dac tinh khac cho phép ching dwoc str dung rong rai trong cac nganh céng nghiép khac
nhau: st dung trong san xuét laccase cong nghiép; san xuét terpene mét loai hydrocarbon hivu ich nhw thudc trir
sau tw nhién va cé nhidu lgi ich cho strc khde; tao ra B- 1,3 -glucanase 6n dinh vé&i kiém ngoai bao dé kho
polymer héa laminarin thanh 3-1,3-glucan; xtc tac cho qua trinh oxy hdéa meso-butane-2,3-diol thanh acetoin la
chét phu gia hwong vi quan trong déi v&i nganh céng nghiép thuc phdm; tao ra CGTase trong qua trinh chuyén
ddi tinh bot thanh cyclodextrin dwoc st dung trong nganh duwgc phdm (Ghelardi et al., 2022).

Trong nghién ctru nay, chung téi thic hién cac nghién ctru trong mé hinh in vitro, danh gia déc tinh probiotic tiém
nang, kha nang an toan, kha nang tao enzyme ngoai bao va chiu nhiét cda bao tl ching vi khuan Shouchella clausii
BCLA phan lap tir dat vwon & Nho Quan, Ninh Binh.
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NGUYEN LIEU VA PHUONG PHAP
Chuang nghién cru

Chung vi khudn BCLA duoc phan lap tir dat vuwon & Nho Quan, Ninh Binh va dwoc lwu gil tai Coéng ty CP Cong
nghé Hoéa sinh Viét Nam.

Vi sinh vat kiém dinh: Bacillus cereus VTCC10613, Escherichia coli VTCC 10482, Micrococcus luteus VTCC 10644,
Salmonella enterica VTCC 10480, Staphylococcus aureus VTCC 10658, nhan tir Bao tang Giong chuan Viét
Nam (VTCC), Vién Vi sinh vat va Cong nghé Sinh hoc, Dai hoc Quoc gia Ha Nbi.

Phwong phap
Phén loai

Xac dinh trinh tw gen 16S rRNA: Tach chiét, khuéch dai va xac dinh trinh tw gen 16S rRNA theo phwong phap
ctia Gabor va ddng tac gia (2003). So sanh mirc d6 twong ddng cao nhéat vé& trinh tw gen 16S rRNA cla ching vi
khuan nghién ctru so véi cac chiing chuan da cong bd trén Genbank béng cong cu Blast. Trinh tw gen 16S rRNA
ctia chang vi khuan duwoc glvi 1én trang web clia Trung tam Théng tin Cong nghé sinh hoc Quéc gia (NCBI).

Pdnh gid ddc tinh probiotic cda bao tr dwort thuc hién theo mé ta cda Ahire va déng tac gid (2021)

Bao ttr ching BCLA dwoc chuén bj trong méi trweng dich LB (HiMedia, An D) sau nuéi 4 ngay & nhiét do 37°C
va dwoc xi ly nhiét & 80°C trong 20 phit. Khd ndng chiu mudi mat ctia huyén phil bao tir ching BCLA dwa vao
sinh trwéng trén dia thach méi trwéng LB chra oxgall 0; 0,1; 0,3; 0,5 va 1% (w/v); Sw ton tai cGa bao t& trong
didu kien md phdng cia dich da day tdng hop [g/L: pepsin (= 3000 NFU/mg)-0,0133; lysozyme (= 40.000 U/mg)-
0,1; oxgall-0,05; proteose peptone-8,3; glucose-3,5; KCI-0,37; NaCl-2,05; CaCl,-0,11; KH,P04-0,6; pH 2,5] va
dich ruét tdng hop [pancreatin-1 mg/mL (amylase-100 U/mg; lipase-8 U/mg; protease-100 U/mg) duoc hoa trong
NaCl 0,85% (w/v) bd sung 0,3% oxgall (w/v); pH 8,0]; Kha néng bam dinh cia bao t&r ching BCLA dwoc thiy
nghiém trén cic dung mdi xylene, cloroform va ethyl acetate.

Danh gia an toan

Kha nang lam tan mau dwoc kiém tra bang cach cdy ria chiing BCLA 1én bé mét dia thach mau ciru, G & 40°C
trong 48 gi® (Kharwar et al., 2022). Kha n&ng khang cac vi sinh vat kiém dinh dwoc thuc hién theo phuong phap
thoi thach trén 5 loai vi sinh vat kiém dinh (Patel et al., 2009). Th&r nghiém d nhay cdm véi khang sinh duoc tién
hanh bang phuong phap khuéch tan trén dia thach LB véi cac khang sinh cia HiMedia theo mb ta clia Kharwar
va ddng tac gia (2022), bao gdm ampicillin (10 pg), amoxicillin (10 pg), chloramphenicol (30 ug), erythromycin (15 pg),
gentamycin (10 pg), kanamycin (30 pg), metronidazole (5 pg), neomycin (30 pg), rifampicin (5 pg), penicillin G (10 pg),
streptomycin (10 pg) va tetracycline (30 pug).

Kha nang sinh enzyme ngoai bao va chju nhiét cda bao tde

Kha nang sinh enzyme ngoai bao (amylase, chitinase, cellulase, pectinase, protease va xylanase) dwgc xac dinh
béng phwong phap théi thach chira 0,1% co chét (tinh bot, chitin, carboxymethyl cellulose, pectin, casein va
xylan) theo mé t& cla Eldy va ddng tac gia (2021). Kha nang chiu nhiét cta bao t& trong qué trinh thanh tring
dwoc danh gia & 45°C, 75°C va 90°C trong néi cach thay 3 phut (Khoklova et al., 2023).

Céc két qua la trung binh céng cta 3 I1&n thi nghiém.

KET QUA VA THAO LUAN
Phan loai chiang vi khudn BCLA

Chading vi khudn BCLA phan lap tir d4t vwon & Nho Quan, Ninh Binh, dwoc phan loai dya vao phan tich trinh tw
gen 16S rRNA. Phan tich Blast v&i cac trinh tw da cong bd trén Genbank tai NCBI cho thay trinh tw doan gen 16S
rRNA cla ching BCLA twong ddng cao nhat (99,54 %) va c6 quan hé ho hang gin nhét véi ching chuén
Shouchella clausii DSM 8716. Do dé, chiing BCLA dwgc dinh danh la Shouchella clausii. Boan trinh tw 1.092 bp
gen 16S rRNA ctia Shouchella clausii BCLA da dworc lwu gity trén Genbank véi ma sé PP776597 tai NCBI. Day |a
loai an toan (GRAS) va san phdm cua loai nay dwoc liét ké vao danh muc cac chat an toan dwoc dung trong thuc
phdm do Co quan quan ly Thwc phdm va Dwoc phdm Hoa Ky (FDA) va Co quan quan Iy an toan thuc phdm
chau Au (EFSA) cho phép st dung.

Bacillus clausii dwoc Nielsen va ddng tac gid dat tén vao nam 1995 (tén cla nha vi khuan hoc ngudi Dl Dieter
Claus). Sau d6 Patel va Gupta, (2020) phan loai cac loai thudc chi Bacillus thanh cac chi méi dwa trén cac nghién
ctru phat sinh gen, Bacillus clausii dwgc chuyén sang chi Alkalihalobacillus. Nam 2021, Joshi va déng tac gia
phan loai lai chi Alkalihalobacillus thanh bay chi m&i dwa trén phan tich phat sinh gen, chi sé bd gen va dac diém
kiu hinh, dwa Alkalihalobacillus clausii v& chi Shouchella va loai chuén la Shouchella clausii (Joshi et al., 2021).
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Céc bao tir Bacillus clausii dwoc biét la tdn tai trong mai trwdng pH da day, xam chiém niém mac duwdng rudt va
phét trién thanh dang sinh dwéng. Hon nira, vi khudn nay cé kha nang khang hau hét céc loai khang sinh do c6
cac gen khang khang sinh, do dé né dé& dang xam chiém dudng tiéu héa ngay ca khi cé khang sinh. Ngoai ra, vi
khuén nay ciing cé kha nang khang lai mét sb chét chéng nhiém tring. Kha nang xam chiém dwéng tiéu hoa dé
dang va dac tinh khang khuan cta ching Bacillus clausii lam cho né tré thanh mét lwa chon probiotic thich hop
(Kharwar et al., 2022).

DPac tinh probiotic cta ching BCLA

C6 mot sb yéu td gép phan vao sw thanh céng ctia probiotic, chdng han nhw tinh &n dinh & cac quy trinh san xuét
cong nghiép khac nhau va kha nang chiu dwng stress dwdng tiéu hda. Viéc st dung bao t&r probiotic c6 lgi hon
S0 v&i cac té bao sinh dwéng vi cAu tao ndi tai doc ddo cua bao tt (acid dipicolinic, protein, lipid va carbohydrate)
va kha nadng thdm cuwc thdp mang lai kha ndng chiu dwng cao dbi véi acid da day, mudi mat va céac tinh trang
dwdng rudt (Ahire et al., 2021).

Acid mét la thanh phan chinh ciia mat, hoat ddng nhw mét chat nhi hoa _gilp tiéu hoa lipid va cac vitamin tan
trong lipid & rugt. O ndng d6 cao hon, acid mat gay doc cho t& bao vi khuan bang céach gay tén thwong mang té
bao, bién tinh protein va tén thwong oxy héa DNA.VI vay, viéc nghién ctu vi khuan probiotic ¢ kha néng ton tai
trong acid mat la rat quan trong dé dy doan s tdn tai cGia chiing trong ruét. Trong nghién cru nay, bao tt ching
S. clausii BCLA sinh trwéng tét & ndng dd mudi mat & 0,3%. Bao t&r chiing Bacillus clausii UBBCO07 c6 kha nang
séng s6t cao & mudi mat 0,1 -1,0% va & nong dd mudi mat 2,0% con thuc day tang trudng (Ahire et al., 2021).
Cac nghién ctru vé kha nang chiu mudi mat hau hét dwoc thwe hién bang céach st dung dung dich mat oxgal 0,3%
vi n6 giong v&i dich mat cha con ngudi va 0,3% con dwgc coi la nong do quan trong d& danh gia mét probiotic
chiu mudi mat. Hon niva, kha ndng chiu dwng mat Ia mét déc didm déc trwng cla tirng ching (Ahire et al., 2021).

Trong dich da day tdng hop, sb lwgng bao tlr ndy mam S. cIausu BCLA giam khong nhiéu tir 52,3x10® CFU/mL
con 13,40x10% CFU/mL sau 3 gio. Sé lwong tang lén 78, 5><1O CFU/mL sau 6 glcy clia qua trinh 0 trong dich rudt
tbng hop (Bang 1). Bao ttr Bacillus clausii UBBCO7 c6 ty 1& sbng sét 1a 95,75% & diéu kién dich da day tdng hop
(pH 2,5); sb lvong tang 110,66 % trong dich rudt tbng hop (Ahire et al., 2021). Twong tw, sb lwong bao t& B.
clausii CSI08 khéng giam sau khi tlep Xuc voi cac dich da day va ruét non mé phdéng (Khokhlova et al., 2023).
Gén day, nghién cvu in vitro vé sw nay mam clia bao t& B. clausii trong Mé phéng Hé sinh thai Vi khuan Budng
rugt Con nguwoi (SHIME) da chi ra sy song s6t clia cac bao tir va di kém té& bao sinh duéng trong mo phong da
day dwoc nudbi bang SHIME. Nhirng két qua chirng minh in vitro va vivo cho thay bao t& B. clausii nay mam va
nhan 1&n trong didu kién dwdng rudt ctia con ngudi (Ahire et al., 2021). Nhitng di liéu trén cho thy kha ning
tiém tang clia bao t&r S. clausii BCLA c6 thé tén tai mot cach hiéu qué khi di chuyén qua dwéng tiéu héa.

Bang 1. Mot sé dac tinh probiotic cua S. clausii BCLA

Sinh truéng trén mudi mét (%)

Chiu mudi mat 0 0,1 0,3 0,5 1,0

+ + + - -

Sé luong té bao séng sét (x10°CFU/mL)

Kha nang tdn tai trong didu kién duwong

tiéu héa nhan tao 0 gio 3 gio (Dich da day tong hop) 6 gio' (Dich ruét tong hop)

52,3 13,4 78,5

Ty 16 ki nute (%)

Tinh ki nuwéc Cloroform Ethyl acetate Xylene

95,86 90,35 51,24

Ghi cha: “+”: Sinh truéng; ““: Khéng sinh truéng.

Kha nang bam dinh ctia probiotic 1& mét dac tinh quan trong gitp vi khudn xam nhap thanh céng vao rudt. Trong
nghién ctvu nay, danh gia kha nang bam dinh cltia S. clausii BCLA bang cach st dung kha ning bam dinh véi
dung méi. P& bam dinh véi xylene la d4u hiéu cho thay tinh chat b& mat ky nwéc. Dd bam dinh cda bao tir voi
chloroform va ethyl acetate cho thdy d&c tinh cho va nhan dién t& cta cta vi khuan. D6 bam dinh cla vi khuén
ciing c6 thé xac dinh kha ndng xam chiém cua vi sinh vat trong dwéng tiéu héa, didu nay gilp ngén can sw dao
thai chung ngay lap tlrc bdi nhu déng rudt va mang lai lgi thé canh tranh trong hé sinh thai nay. Théng qua kha
ndng bam dinh va dinh cw trén cac mé, vi sinh vat probiotic cé thé ngdn chdn mam bénh béng twong tac hoadc
bao vay déc hiéu trén cac thu thé té bao (Patel et al., 2009). Chiding S. clausii BCLA ¢6 dd bam dinh cao hon véi
cloroform (95,86%) va ethyl acetate (90,35%) so v&i xylene (51,24%). Twong tw, Bacillus clausii UBBCO7 c6 do
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bam dinh 98,33% v&i chloroform; 94,66% v&i ethyl acetate va 65,66% v&i xylene (Ahire et al., 202}). Nhirng két
qua nay cho thay bao t& ching S. clausii BCLA c6 tinh ky nwéc cao va c6 kha nang bam vao I&p bieu md ruébt.

Tom lai, bao tir S. clausii BCLA thé hién kha nang sbng sot tt, d6 bam dinh cao va ndy mam trong diéu kién mo
phéng dwdng rudt ciia con ngwdi ddm bao cung cap lwgng probiotic dwgc khuyén nghi vao rudt.

Panh gia an toan

Két qua nudi bao t&r S. clausii BCLA trén dia thach mau ciru & bang 2 cho thay khéng cé vong sang & cac viing
méau xung quanh khun lac, dwgc coi la tan mau gamma (khong c6 kha nang lam tan mau). Trong xét nghlem
hoat tinh tan mau ctia Kharwar va ddng nghiép (2022) trén 7 san phdm problotlc ban trén th| trucrng (B- -LOCK®,
BACIPRO®, ENTEROGERMINA®, PROALANA B®, BENEGUT®, PROCILLUS® va TUFPRO®), sau san pham cho

hoat tinh tan mau gamma, ngoai tru B- LOCK®cod dau hiéu tan mau B. Didu nay dam bao ban chét khéng doc luc
cua chung S. clausii BCLA.

Bang 2. Panh gia an toan

a B Y

Hoat tinh tan mau
- - +

Vong khang chét khang sinh (mm)

Khd nang chiu

. ; AMP | AMO | CLO | ERY | GEN | KAN | MET | NEO RIF PEN | STR | TET
khéng sinh

20 0 0 0 0 19 0 17 31 19 20 18

vong khéng vi sinh vét kiém dinh (mm)

Bac Esc Mic Sal Sta

11 20 25 14 10

o

ok ad i

Khd nang khang vi
sinh vat kiem dinh

Ghi cha: “+”: Duong tinh; “* Am tinh; Bac-Bacillus cereus VTCC10613, Esc-Escherichia coli VTCC 10482, Mic-Micrococcus
luteus VTCC 10644, Sal-Salmonella enterica VTCC 10480, Sta-Staphylococcus aureus VTCC 10658; AMP- ampicillin; AMO-
amoxicillin; CLO- cloramphenicol; ERY- erythromycin; GEN- gentamycin; KAN-Kanamycin; MET-Metronidazole; NEO-
Neomycin; RIF-Rifampicin; PEN- penicillin G; STR- streptomycin; TET- tetracyclin.

Trong thoi dai khang sinh, viéc stv dung probiotic ngay cang dwoc si¢ dung cung véi liéu phap khang sinh dé bao
ton hé vi sinh vat dwéng rudt do tinh trang khang khang sinh. Kha nang khang khang sinh la mét dac diém mong
muén & probiotic. Trong nghién ctru nay, ching S. clausii BCLA khang v&i 5/12 loai khang sinh thtr nghiém, gém
amoxicillin, cloramphenicol, erythromycin, gentamycin va metronidazole; nhay cdm v&i ampicillin, kanamycin,
neomycin, rifampicin, penicillin G, streptomycin va tetracyclin & cac mirc d¢ khac nhau v&i cac vong khang tir 17-
31 mm (Béng 2). Nghién ctru thtr nghiém trén Enterogermina (chira bdn chiing cta S. clausii O/C, N/R, T va SIN)
cho thay céc chiing khac nhau c6 d6 nhay cam khac nhau déi v&i céc loai khang sinh khac nhau. Ching O/C
dwoc phat hién khang véi chloramphenicol, N/R khang véi rifampicin, T khang véi tetracycline va SIN khang voi
streptomycin. Tinh khang ctia cac ching B. clausii O/C, N/R, SIN va/hodc T ddi véi cac loai khang sinh dwoc mé
ta & trén khong thé duwoc chuyén giao bang céach lién hop v6i cac loai vi khuén khéac, do cac gen khang khang
sinh cda B. clausii Chl gio¢i han & loai nay (Acosta-Rodri ‘guez-Bueno et al., 2022; Ghelardi et al., 2022). Bao tt
B. clausii (Benegut ) duwoc phat hién khang amoxyclav, ampicillin, cefalorldine, ciprofloxacin, cloramphenicol,
kanamycin, rifampicin, penicillin, streptomycin, va tetracycline, nhay cdm vé&i norfloxacin, ofloxacin va macrolide
azithromycin (Srinivas et al., 2020). Phan tich toan bo trinh tw bd gen cla B. clausii da tiét 16 r&ng cac gen khang
khang sinh hién dién trong DNA nhiém sic thé& vén 1a ban chét va khong thé chuyén giao. Cac gen ddc td ciing
dwoc phat hién la khéng cé. Nhitng két qua nay cho thay viéc tiéu thu B. clausii 14 an toan cho con ngudi
(Lakshmi et al., 2017).

Hoat déng khang khuan 1a mét tinh nang thiét yéu khac cta cac ching probiotic. Phwong phap théi thach da
duwoc st dung dé phat hién kha ning khang khuén clia chiing S. clausii BCLA. Két qua cho thdy S. clausii BCLA
¢6 kha nang khang dwoc ca 5 chiing kiém dinh (Bacillus cereus, Escherichia coli, Micrococcus luteus, Salmonella
enterica va Staphylococcus aureus) v&i vong khang tir 10-25 mm (Bang 2). Trong bao céo khac, B. clausii CSI08
trc ché sw phat trién cda E. coli, S. aureus va Pseudomonas aeruginosa khi ddng nuéi cay trén méi trwéng nudi
cdy 16ng (Khokhlova et al., 2023). Cac nghién ctvu in vitro da chi ra rdng cac chang B. clausii cé hoat tinh khang
khuan, cac chét khang khuan duoc gidi phéng trong giai doan ting trwdng 6n dinh, tring hop v&i qué trinh hinh
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thanh bao ttr. Hoat tinh khang lai nhiéu loai vi khudn Gram dwong da dwoc quan sat, chat chéng khuan nay dwoc
xac dinh 1a clausin, mot loai lantibiotic loai A mé&i gay can trd qué trinh tdng hop thanh t& bao vi khudn (Acosta-
Rodri ‘guez-Bueno et al., 2022). Nudi trong vang sira, B. clausii sdn xuét ra cac peptide khang khuan c6 tac dung
trc ché sw phat trién cia Salmonella typhimurium, Escherichia coli, Shigella flexneri, Staphylococcus aureus,
Listeria monocytogenes va Enterococcus faecalis. Hai chiing B. clausii UBBCO7 va O/C cling dwgc chirng minh
la c6 kha nang san sinh ra clausin. Viéc san xuat cac chat khang khuin nhuw lantibiotic clausin 1a con dwéng quan
trong gidp probiotic ngan chén sy phat trién cda vi khudn gay bénh trong dwdng tiéu héa; diéu nay cé lien quan
vé mat lam sang khi s dung probiotic cung voi liéu phap khang sinh (Ghelardi et al., 2022). Két qua nghién ctru

cua ching téi chira rang hoat déng khang khuén cla bao tt S. clausii BCLA c6 thé mang lai nhirng tac dung c6
loi va c6 thé 1a mét ngudn hiru ich trong viéc cai thién sw mét can bang dwéng rudt ctia hé vi khuén va an toan
cho con nguoi.

Kha nang sinh enzyme ngoai bao va chiu nhiét cua bao tir chiing S. clausii BCLA

Chung S. clausii BCLA c¢6 kha n&ng sinh nhiéu loai enzyme ngoai bao duoc thé hién qua vong phan giai cac co
chét: casein (protease), chitin (chitinase), carboxymethyl cellulose (cellulase), pectin (pectinase), tinh bot
(amylase) va xylan (xylanase) v&i vong phan gidi cac co chét tir 9-20 mm (bang 3). Kha nang sinh cac enzyme
khac nhau ctia B. clausii CSI08 ciing dwoc phat hién bang bd APl ZYM (Khokhlova et al., 2023). Qué trinh san
xuét cac enzyme lién quan dé&n qua trinh tiéu héa cac loai dai phan t& khac nhau nhw polysaccharide, lipid,
protein... Viéc san xuét tai chd cac enzyme nay trong rudt vat chi cé thé déng mét vai trd tich cuwe trong viéc cai
thién qua trinh tiéu hoéa thirc an.

D6 6n dinh nhiét d6 cta bao t&r S. clausii BCLA dwoc danh gia & cac diéu kién 45°C, 75°C va 90°C trong 3 phdt.
Két qua thé hién trong bang 3 cho thay co thay déi rat it vé kha nan% sbng s6t dwoc phat hlen & 45°C va 75°C.
Tuy nhién, sb lwong bao tir giam sau khi x&r ly & 90°C tir 52,3 x 10° CFU/mL con 16,6 x 10® CFU/mL. Két qua
nay clng twong ty khi danh gia do 4n dinh nhiét @6 cta bao t&r B. clausii CSI08 & cac didu kién khac nhau.
Khong c6 thay ddi nao ve kha nang ton tai duoc phét hién & 45°C hodc 75°C; sb lwong bao tlr gidm sau khi xt ly
& 90°C tir 6,87 x 10° xuong con 3,01 x 10° CFU/mL (Khoklova et al., 2023). Nhw vay, bao t&r S. clausii BCLA
khong bi anh hwéng nhiéu béi nhiét d6 dwoc str dung trong qua trinh ché bién.

Bang 3. Kha nang sinh enzyme ngoai bao va chiu nhiét ctia bao ttr chiing S. clausii BCLA

Vong phén giai co chat (mm)

Casein Chitin CMC Pectin Tinh bot Xylan

20 9 11 10 12 13

B

Kha nang sinh cac
enzyme phan giai co
chat

Sé luong bao tir séng sot (x 10° CFU/mL)

Kha néing chiu nhiét 25°C 45°C 75°C 90°C
cla bao tw

52,3 48,2 424 16,6
KET LUAN

Nghién ctru d& trinh bay vé& ching vi khudn BCLA méi dwgc phan lap tir dat vwon & Nho Quan, Ninh Binh, véi
cac dac tinh probiotic ndi bat. Ching BCLA dwgc dinh danh la Shouchella clausii dywa vao phan tich trinh ty gen
16S rRNA, I3 loai dwoc céng nhan la an toan (GRAS). Céc bao tir clia S. clausii BCLA c6 kha nang séng sét cao,
d6 bam dinh tét va ndy mam trong diéu kién duong tiéu hda mé phong ctia con ngudi, ddm bao cung cép lugng
problotlc dwoc khuyén nghi vao ruét. La ching an toan, khong lam tan mau, sinh hoat chat khang vi sinh vat gay
bénh kiém dinh, khang v&i nhidu khang sinh. Ngoai ra, S. clausii BCLA con c6 kha nang sinh nhidu loai enzyme
c6 lgi phan gidi cac hop chat hivu co. Bao t&r clia né co thé tdn tai tét trong qua trinh thanh tring mé phéng. Tuy
nhién, viéc st dung hiéu qua ching nay & ngwdi can thém cac nghién cteu v& probiotic in vivo.

Léi cam on: CAc tac gid cam on Cong ty CP Hoa Sinh Viét Nam da hé tro kinh phi dé thyc hién cong trinh nay.
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PROBIOTIC PROPERTIES OF BACTERIAL SPORES
SHOUCHELLA CLAUSII (BACILLUS CLAUSII) BCLA

Nguyen Hoang Minh Duc’, Nguyen Van Nam, Dao Thi Luong

Vietnam Biochemical Technology Joint Stock Company

SUMMARY

Spore-forming bacteria of the Bacillus genus have demonstrated potential as probiotics for human use.
Shouchella clausii (Bacillus clausii) have been recognized as efficacious and safe agents for preventing and
treating diarrhea in children and adults, with pronounced immunomodulatory properties during several in vitro
and clinical studies. In this study, the in vitro probiotic properties of BCLA strain isolated from soil were
evaluated. Based on 16S rRNA gene sequence analysis, the BCLA strain was identified as Shouchella clausii
(Bacillus clausii), which is on the Generally Recognized As Safe (GRAS). Probiotic properties of this strain
were demonstrated: bile salt tolerance (0.3%), good survival in harsh conditions of simulated stomach and
intestine; has high adhesion ability. It meets safety criteria, including hemolytic activity, resistance to many
antibiotics, and antagonistic activity against human pathogenic bacteria. In addition, the BCLA strain also has
the ability to produce beneficial enzymes that assimilate a variety of substrates and its spores withstand heat
during processing. Taken together, these beneficial properties provide strong evidence for Shouchella clausii
BCLA as a promising potential probiotic.

Keywwords: Spore, enzyme, in vitro, probiotic, Shouchella clausii (Bacillus clausii).
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