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Birgr dau nghién ciru kho sat mgt so dic tinh cda ching Bacillus subtls ban dia, phin lip
tir ngwoi Viét Nam khoe manh img dung trong san xuat ché pham probiotic
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Tom tit:

Khai niém vé probiotic hi¢n nay ngay cang phd bién nho vao cic nghién ciru ing dung va sy da dang ciia cac ché
phim probiotic. Trong nghién ciru niy, nhém nghién ciru tién hanh nudi ciy phan lip va dinh danh cac chiing
Bacillus subtilis (B. subtilis) tir mau phan nguoi khée manh va dinh gia mét sé dic tinh probiotic ctia ching thu
dwoc. Cac thir nghiém danh gia dwoc thue hién dua trén huéng din GRAS (Generally Recognised as Safe) ciia Cuc
Quan 1y Thue phﬁm va Duge phflm Hoa Ky (FDA). Day la tiéu chuin quan trong dugc cac cong ty thuc phém va
dwgc phim sir dung dé danh gia dic tinh probiotic ciing nhu tinh an toan cua vi khuin, bao gém kha nang giy tan
mau, d§ nhay cam véi khang sinh, kha ning chju axit da day va mudi mit. Két qua nghién ctru da tuyen chon duwge
mot ching B. subtilis khong giay tan mau, dwgc dit tén la B. subtilis Eramic26 (Eramic26). Ching nay cé hinh thai
khuin lac hoan toan khac biét so véi cac chiing B. subtilis giy tan mau. Ngoai ra, chiing téi ciing d4nh gia tinh nhay
cam ciia chiing véi cac loai khang sinh thuong sir dung & ngudi, kha ning song sét va ton tai trong mdi truong hé
tiéu héa. Két qua cho thiy, chiing Eramic26 c¢6 kha ning thich nghi tot véi hé tiéu héa con nguoi, khong khang lai
cic khang sinh quan trong va dat tiéu chuin an toan theo huwéng din GRAS.

Tir khéa: B. subtilis, Eramic26, hé tiéu hoa, khang sinh, men vi sinh.
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Abstract:

The concept of probiotics is becoming increasingly widespread today due to applied research and the diversity of
probiotic products. In this study, we cultured, isolated, and identified B. subtilis strains from stool samples of healthy
individuals and evaluated the probiotic properties of the obtained strains. The evaluation experiments were conducted
based on the Generally Recognised As Safe (GRAS) guidelines of the U.S. Food and Drug Administration (FDA).
This is an important standard used by food and pharmaceutical companies to assess the probiotic characteristics
and safety of bacterial strains, including hemolytic activity, antibiotic susceptibility, tolerance to gastric acid, and
bile salts. Study results selected a non-hemolytic B. subtilis strain, designated as B. subtilis Eramic26 (Eramic26).
This strain exhibited completely distinct colony morphology compared to hemolytic B. subtilis strains. Additionally,
we assessed its susceptibility to commonly used antibiotics in humans, its survival and persistence in the human
gastrointestinal tract: The results showed that Eramic26 adapts well to the human digestive system, does not exhibit
resistance to critical antibiotics, and meets the safety standards according to the GRAS guidelines.
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1. Dat van de

Theo T chirc Y té Thé gi¢i (WHO) va T chirc Nong
Luong cua Lién hop qubc (FAO), probiotic dugc dinh
nghia 1a nhling vi sinh vét séng, ¢6 cac dac tinh an toan
khi dua vao co thé voi lidu lugng thich hop, s& mang lai
nhitng hi¢u qua tich cuc ddi voi stre khoe caa vat cha [1, 2].
Trong khoang hai thap ky gan diy, mbi quan tim va nhu
cau str dung probiotic cuia ngudi tiéu dung ngay cang cao,
tir d6 gop phan thuc ddy manh mé cac hoat dong nghién
ctru lién quan dén linh vuc nay [3]. Pdi véi nguoi, nhimng vi
khuén nay thudng dugc bd sung nhim can bang hé vi sinh
vat bén trong dudng rudt, cai thién strc khoe va tang cuong
mién dich. B. subtilis 1a nhiing té bao hinh que, thuong cd
chidu dai khoang 2-4 micromet va chiéu rong khoang 0,25-
1 micromet, tdn tai don 1é hoac xép thanh chudi, c6 kha
nang di dong va sinh bao tir hinh elip ¢ trong trang thai
“ngi1 d6ng” gitp cho chung sdng sot trong cac didu kién moi
truong khic nghiét. GRAS (Generally Recognised as Safe)
12 mot ching nhan tiéu chuan ciia Cuc Quéan 1y Thuc pham
va Dugc pham Hoa Ky (FDA) ap dung cho céc chét phy gia
thuc phém va vi sinh vat dugc cong nhan la an toan cho con
nguoi trude khi duoce dwa vao san pham, thyc pham sir dung
cho nguoi [4, 5]. Cac san pham probiotic dat chat luong
can tuan thi cac yéu cau khit khe vé lva chon chung giéng
vi sinh vat, moi truong nudi cdy, quy trinh 1én men... Hién
nay, tai Viét Nam, hau hét cac ching vi sinh vét dugc nghién
ctru ung dung trong thuc phém, san xuét probiotic déu chua
dugc danh gia mot cach déy du cac dac tinh theo cac tiéu
chudn ciia GRAS. Trong nghién ctru niy, nhom nghién ctru
bude dau khao sat va danh gia mot s dic tinh probiotic ciia
chiing Eramic26 ban dia, phan 1ap tir nguoi Viét Nam khoe
manh theo céc tiéu chuan va huéng dan ciia GRAS.

2. Déi tuong va phuong phap nghién ciiu
2.1. Péi twong

MAu phan ctia ngudi trudng thanh khoe manh, khong sir
dung khang sinh va cac ché pham probiotic ti thiéu trong
vong 1 thang.

2.2. Phuwong phdp nghién ciru

Tiéu chudn lwa chon mdau: Nguoi cho mau 1a ngudi
truong thanh khoe manh, khéng mac cac bénh 1y vé dudng
tiéu hoa, khong s dung khang sinh hay cic ché phim
probiotic tdi thiéu trong vong 1 thang. Mau phén sau khi lay
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dugc chuyén vé phong thi nghiém trong vong 2 gid ¢ diéu
kién nhiét d6 thuong hodc phai dugc bao quan & nhiét do
4-8°C khong qua 12 gio.

Nuéi cdy va phan ldp vi khuan: Lay 1 g phan cho vao
6ng falcon co6 chira 9 ml dém PBS 1x vo trung, lic déu, xir
Iy nhiét & 80°C trong 30 phat. Mau dugc pha loing dén
ndng do 10~ va duoc trai trén dia moi trudng nudi cdy gidu
dinh dudng (LB) pH 7. Cac khuan lac nghi ngd c6 dic diém
nhu: mau tréng duc, dang hinh tron, ria rang cua, khong déu
dugc cdy chuyén sang cac dia LB pH 7 khac cho dén khi
chi xut hién mot loai khuan lac thudn nhit nham muc dich
dinh danh sau do.

Chung vi khuén sau khi phan lap dwgc luu giit trong 6ng
Eppendorf cé chira 1 ml glycerol 20%, bao quan trong tu -80°C.

Binh danh vi khudn: Cac ching vi khuan sau khi phan
1ap duoc tién hanh dinh danh trén hé théng dinh danh vi sinh
MALDI-TOF. Cac chung vi khuan cho két qua dinh danh 1a
B. subtilis s& duoc giir trong dng eppendorf chira glycerol
20% & -80°C sdn sang cho cac thir nghiém tiép theo.

Danh gia kha nang gdy tan mdu: Kha nang tan mau
ctia vi khuan dugc tién hanh bang cach sir dung méi truong
thach Columbia chtra 5-7% mau ctru. Sau 24 gio u ¢ 37°C,
hoat tinh tan méu cta chung dugc danh gia va phan loai dya
trén sy ly giai hdng cu trong méi trudng xung quanh khuin
lac. Tan mau alpha (a), beta (B), gamma (y) xuét hién dudi
dang mau xanh luc, trong va khong c6 ving rd rang xung
quanh cac khuan lac twong umg. Ching Staphylococcus
aureus ATCC 25922 duoc st dung dé lam ddi chimg dwong
[6]. Cac chung tan mau gamma (y) dugc coi l1a an toan.

Thir nghiém mirc do nhay cam voi khang sinh: Muc d§
nhay cam cua chung vi khuin dugc danh gia bang phuong
phap khuéch tan dia Kirby Bauer theo huéng dan GRAS
[7] ddi chiéu dua trén tiéu chuan cia Vién Chuan hoa cac
phong thi nghi€ém vi sinh 1am sang (CLSI) 2021 [8]. 9
loai khang sinh dugc thir nghiém 1a cac khoanh gidy chira
gentamycin 10 pg, clindamycin 2 pg, chloramphenicol 30
ug, erythromycin 15 pg, rifampicin 5 pg, vancomicin 30
ug, tetracycline 30 pg, linezolid 30 pg, ciprofloxacin 5 pg.
Két qua duoc phién giai theo tiéu chuan CLSI M100, 2021
dbi v6i Staphylococcus spp. va GRAS Notice No 1131 dbi
voi B. subtilis BS50 [7-9].

Thir nghiém kha nang chiu muéi mdt va axit da day:
Quy trinh d4nh gia kha ning chiu mudi mat va axit da day
duogc tién hanh theo huéng dan GRAS [7]. Vi khuan dugc



cdy trén dia moi trudng DSM, i & 37°C trong 24 gio. Lay 1
khuén lac hoa vao 2 ml méi truong LB 1ong, u & 37°C trong
6 gid. Sau do, chuyén 200 pl dich d6 vao dng nghiém méi
c6 chtra 2 ml moi truong sinh bao tt DSM, 1t qua dém &
37°C trong may lic. Sau 24 gio, tién nhudm, soi mau dudi
kinh hién vi dé kiém tra sy c6 mat cua bao tir. Sau do, dich
nudi cdy duogce xir Iy nhiét & 65°C trong 45 phut dé diét cac té
bao sinh dudng con lai trong dich nudi nham thu duoc dich
bao tir. Sau d6, chuyén 100 ul dung dich bao tir ndy vao éng
nghiém c6 chtra 10 ml mét trong céc loai dung dich thir sau,
u ¢ 37°C trong vong 3 gio.

- Nuée mudi 0,2% (2 mg NaCl/l ml H,O).

- Mubi mat 0,2% (1 mg sodium cholate + 1 mg sodium
deoxycholate/1 ml nudc mudi 0,2%).

- Dich rugt mo phong (SIF) (1 mg pancreatin/1 ml nudce
mudi 0,2%).

- Dich da day mé phong (SGF) (3,5 mg pepsin/1 ml
nudc mudi 0,2%), pH duoc diéu chinh vé cac muc 2, 3, 4
bang axit HCI.

Cac mau thtr duoc tién hanh léy mau tai cac thoi diém
0, 1 va 3 gio dé danh gia kha ning sdng sot cua bao tir (tién
hanh pha lodng va cdy dém trén dia thach DSM, mdi ndng
d6 pha lodng dugc cdy trai trén 2 dia moi truong DSM).

Chi s theo dai 1a ty 1& séng twong dbi duge tinh toan
theo ty 1& phan trim cta s6 luong bao tir sau khi phat trién
50 v6i s6 lugng bao tir ban dau theo cong thirc:

s6 lwgng bao tir sau khi phat trién

Ty 1& séng (%) = x 100%

s6 lwgng bao tir ban dau

< PR N
3. Két qua va ban luan

3.1. Nuéi cdy, phén ldp va dinh danh chiing vi khudn
Bacillus subtilis

B. subtilis c6 thé phan 1ap dugc tir mau phén ctia nguoi,
nhung kha nang phan 1ap khong cao nhu & cac ngudn khac
nhu dat hodc phan dong vat vi chung thudng 13 vi khuan co
trong moi truong ty nhién va khong phai 1a mot phan wu
thé trong h¢ vi sinh vat duong rudt cia nguoi. Tuy nhién,
néu diéu kién nudi cdy phu hop, kha ning phén 1ap duoc
vi khudn nay tir mau phan ngudi s& cao hon. Viéc phén lap
thanh cong vi khuan thuong phu thudc vao phuong phap
nudi cdy va méi trudng sir dung.

Tong s6 30 mau phan thu thap dugc tir ngudi khoe
manh, dap Gng ti€u chuén lga chon, nhom nghién ciou tién
hanh nudi cdy, phan lap va chon ra cic ching vi khuan co
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ddc diém hinh thai khuan lac nghi ngd B. subtilis nhu ¢
mau tring duc, dang hinh tron, ria khong déu dang ring cua
(hinh 1). Cac ching nay duoc lam sach va dinh danh trén hé
thdng dinh danh vi sinh MALDI-TOF (hinh 2).
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Hinh 2. Hinh anh két qua dinh danh trén hé théng vi sinh MALDI-
TOF.

T 30 mau phan, nhém nghién ctru phan lap dugc
102 chung Bacillus, trong d6 c6 B. amyloliquefaciens, B.
cereus, B. megaterium, B. flexus, B. pumilus, B. siralis, B.
licheniformis va B. subtilis. Trong 102 chung Bacillus nay,
chung t61 dinh danh dugc 8 chung B. subtilis. Cac ching B.
subtilis phan lap duoc luu giit & -80°C san sang cho céc thi
nghiém tiép theo.

3.2. Ddanh gida khd nang tan mdau

Co quan An toan Thyc phiam chau Au (EFSA) dua ra
khuyén céo bit budc phai thir nghiém hoat tinh tan mau
dé dam bao rang, chung vi khuan khong c6 kha niang gay
tan mau ngay ca khi ching vi khuan 4y da duoc cong nhan
GRAS Notices hay QPS (Qualified Presumption of Safety)
[9, 10]. Biéu hién cua hoat dong tan mau 1a mot yéu td doc
Iwc co ban phai dugc khao sat dé dam bao tinh an toan cua
chung trude khi thuc hién cac thir nghiém déc tinh probiotic
khac. Cac chung thé hién hoat dong tan mau duoc coi la
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khong an toan va khong duoc tmg dung vao san pham danh
cho con ngudi ciing nhu dong vat cho t6i khi yéu t6 nay
duoc loai bo, chinh stra hoac dugc xac nhan khong gay hai
cho vat chu. Trong thtr nghiém nay, chung t6i sir dung chiing
Staphylococcus aureus ATCC 25922 dé lam chimg dwong.

Nghién ciru tién hanh danh gia kha ning gay tan mau cia
8 chung B. subtilis i dugc dinh danh bang hé thng dinh
danh vi sinh MALDI-TOF. Két qua c6 7 chung B. subtilis
phén 1ap dugc gy tan mau, tt ca cac ching B. subtilis nay
déu c6 hinh thai khuan lac dic trung cta B. subtilis, khuin
lac ddc trung hinh vanh khan (hinh 3) va chi ¢6 duy nhat
mot ching B. subtilis khong gy tan méau, hinh thai khuan
lac cuia chung nay khéc biét hoan toan so véi ching gay tan
mau (hinh 4, 5). Chung nay dugc nhom nghién ctru dat tén
la Eramic26. Hinh thai ctia chung nay ciling twong ty nhu

hinh thai cua chung B. subtilis SG188 dugc bao cao trong
huéng ddn GRAS [7].

Hinh 3. Hinh anh tan mau ctia mét s6 chung Bacillus subtilis phan
lap dworc.

Hinh 4. Hinh anh khéng gay tan mau chung Bacillus subtilis
Eramic26.

Hinh 5. Hinh thai khuan lac ching Bacillus subtilis Eramic26.

Kha ning gdy tan mau cua B. subtilis cb thé dugc giai
thich qua hai yéu t6 chinh. Thit nhdt, mot s6 ching tiét ra
enzyme hemolysin, mot loai protein c6 kha nang ly giai
mang té bao hong cau. Hemolysin c6 thé gy hai cho md
nguoi khi vi khuén xam nhép vao co thé, dic biét la trong
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truong hop nhiém khuan. Thir hai, B. subtilis c6 kha nang
san xuat nhiéu loai enzyme ngoai bao khac nhau, giup chiung
canh tranh trong moi truong séng. Mot sb enzyme nay co
kha nang lam hu hai mang té bao khac, dan dén hién tugng
tan mau khi vi khuan sinh truong trong méi truong giau chat
dinh dudng nhu méi trudng mau.

Trong nghién cuu dic tinh cac chung probiotic, ti€u
chi an toan 13 yéu t6 quan trong hang dau. Vi vy, véi cac
chung B. subtilis dugc lya chon cho muc dich st dung trong
thuc pham, viéc kiém tra kha ning gy tan mau la mot bude
bét budc. Chung giy tan mau thuong bi loai trir vi co nguy
co cao dbi voi ngudi dung, nhat 1 ¢ nhitng ngudi co hé
mién dich suy yéu. Bén canh d0, cac tiéu chuan an toan nhu
GRAS ciia FDA ciing yéu cau phai kiém tra kha ning nay dé
dam bao khong c6 tac dong tidu cuc khi st dung ché pham
probiotic chira B. subtilis.

Két qua nay cho th?iy, viéc phan 1ap dugc mot ching B.
subtilis c6 dac tinh khong gay tan mau la v cung kho khan.
Nhiing ching gdy tan méau la nhiing chung tiém an nguy
co ddi véi sire khoe con nguoi, dic biét khi dwoc tng dung
trong thuc pham hay dugc pham.

3.3. Danh gia mirc dp nhay cam voi khang sinh

Thir nghiém muc do nhay cam véi khang sinh phai
duogc thuc hién tiép theo vi muyc dich an toan cta ching.
Thur nghiém nay duoc thuc hién theo GRAS Notices [7] su
dung phuong phéap khuéch tan dia Kirby Bauer dua trén tiéu
chuan CLSI 2021 [8] v&i 9 loai khang sinh. Két qua dugc
thé hién trong bang 1.

Bang 1. Két qua danh gia doé nhay cam véi khang sinh.

Puing kinh ving ire ché (mm)

Tén khéng sinh
S I R Eramic26

Gentamycin 10 pg >15 13-14 <12 26 S
Clindamycin 2 pg >21 15-20 <14 6 R
Chloramphenicol 30 pg ~ >18 13-17 <12 26 S
Erythromycin 15 pug >23 14-22 <13 26 S
Rifampicin 5 ug >20 17-19 <16 19 I
Vancomicin 30 pg >17 15-16 <14 22 S
Tetracycline 30 pg >19 15-18 <14 26 S
Linezolid 30 pg >21 - <20 30 S
Ciprofloxacin 5 ug >21 16-20 <15 32 S

S: nhay cam, I: trung gian, R: khang.



Két qua bang 1 chi ra rang, chung Eramic26 duoc thir
nghiém nhay cam v&i hau hét cac loai khang sinh. Chiing
nay khong tim thdy khoang tham chiéu d6i voi khang sinh
ampicilin sulbactam, trung gian véi rifampicin va khang
clindamycin. Tuy nhién, kha ning dé khang véi mot loai
khéng sinh nhit dinh c6 thé 1a von c6 ctia mét loai hodc
mot chi vi khuan. Piéu nay ciing duge quy dinh chat ché
béi EFSA va GRAS [9, 10]. Hon nira, tinh trang khang
khang sinh & mic vira phai c¢6 thé dugc coi 1a mot dic diém
tich cuc, nhu nhimng trudong hop diéu tri sir dung két hop
probiotic va khang sinh. Hon nira, néu ché pham sinh hoc
duogc danh gia nhay cam voi tat ca cac loai khang sinh, kha
nang sdng sot va ton tai ciia chung c6 thé s& bi tic dong, can

thiép va mat hiéu Iyc [11].
3.4. Pdnh gid khd ndang chiu muéi mét va axit da day

Theo X.X. Zhou va cs (2007) [12], vi sinh vat probiotic
chi phat huy duoc tac dung c6 loi 1€n vat chi khi chiing dinh
cu va ton tai duge trong h¢ ti€u hoa, day la méi truong chira
thanh phdn mudi mat va axit, nhitng yéu té chinh tc ché sy
sinh trudng va phat trién cia vi sinh vét. Nghién ctru ctia H.
Kumura va cs (2004) [13] dé chi ra rang, dic tinh probiotic
ctia vi sinh vat dugc thé hién sau khi chung c6 thé ton tai va
thich nghi khodng 3 gio trong h¢ tiéu héa. Day chinh 1a thoi
gian thtrc an luu hanh trong rudt non. Bén canh do, chiing c6
tiém nang probiotic phai c6 kha ning chiu pH thap méi co
thé gitip chung vuot qua hang rao pH bén trong da day. Dai
pH khao sat duoc thyc hién theo huéng ddn GRAS [7] v6i 3
muirc d6 14n luot 13 pH 2, 3, 4 va thoi gian 3 gio ciing 1 gidi
han quyét dinh sang loc ctia chung. Két qua thir nghiém kha
nang chiu mudi mat va axit da day dugc trinh bay tai bang 2.

Bang 2. Thir nghiém kha nang chiu mudi mat va axit da day.

Chiing Eramic26 (Pon vi CFU)

Dilindipkice o o N Ty 16 song sét T I¢ song sot
Ogio Igio 380 i a3 gio (%)

Nude mudi 0,2% 345x10"  334x107  3,75x107 97 109

Mudi mat 0,2% 345x107  356x10"  3,68x10" 103 107

Ma phong dich rugt 345x107  323x10"  3,01x10" 94 87

M6 phong dich da day pH2 3,45x10"  2,17x107  3,05x10" 63 9

M6 phong dich da day pH3  3,45x10"  2,42x107  4,00x10" 70 12

Mo phong dich da day pH4 345x10"  3,46x107  3,70x107 100 107
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Két qua bang 2 cho thdy, chung Eramic26 trong moi
truong nude mudi 0,2% va mubi mat 0,2% déu co ty 18 song
sOt Tét cao. Két qua thé hién rang, ching nay hoan toan c
thé ton tai va phat trién tot trong hé tiéu hoa. Trén thuc té,
trong qud trinh [am thi nghiém, nhém nghién ctru quan sat
két qua & 2 mdc thoi gian 1a sau 1 va 3 gid. O lan quan sat
déu tién sau 1 gi0, mat dg vi sinh vat tang 1é€n rat cham, gén
nhu khong déng ké trong méi truong mudi mat, lan luot
12 97% & moi trudng nude mudi 0,2% va 103% trong moi
truong mudi mat 0,2%. Sau 3 gi0, mat do vi sinh vat tang
1én mot cach nhanh chéng, lan luot 14 109 va 107% & moi
truong nude mubi va mudi mat. Két qua twong ty dugc giai
thich boi Q.D. Tinh va cs (2013) [14] khi nghién ctru vé vi
khuan probiotic. Theo d6, thoi gian dau mat d6 vi sinh vat
tang 1én rat cham, ddy 1a giai doan ma vi khuén thich nghi
voi1 moi trudng co mudi mat. Mudi mat tac dong dén té bao
vi sinh vat 1am han ché su phat trién cta chung. Tuy nhién,
sau do tbc do phat trién cua vi sinh vat ting 1én rit nhanh
do mot s6 protein va enzyme trén mang té bao vi khuan co
kha ning trung hoa tac dong ctia mudi mat bang cach cat dit
lién két N-actyl giita gdc steroid va chudi amino axit bén
cua axit mat. Ngoai ra, ching Eramic26 c6 kha nang thich
nghi va sdng sot trong moi truong md phong dich rudt véi
ty 1¢ 14 87%. D6i véi thir nghiém mo phong dich da day ¢
pH thép, tai muc pH 2 va 3, chiing van c6 thé ton tai, song
ty 18 song sot ¢ diéu kién nay 1a rat thip chi khoang 9-12%.
Trong khi d6, két qua & muc pH 4 lai cho thiy kha ning
thich nghi va phat trién rdt manh mé cua chung khi qua 1
gid ty 18 séng sot cua chung gan nhu tuyét ddi va sau 3 gio
chung c6 thé thich nghi va phat trién voi ty 18 107%. Tuy
nhién, khi da day dang trong trang thai nghi ngoi, muc pH
on dinh thudong duge duy tri & mic pH 4 va pH da day hiu
nhu chi giam xudng mirc pH 2 hodc 3 khi dang trong qua
trinh ti€u hoa thic an. Qua thu nghiém nay, nhém nghién
ctru danh gid ching Eramic26 c6 khd nang thich nghi, phat
trién t&t va hoan toan ton tai duoc bén trong méi trudng
khic nghiét ciia hé tidu hoa.

4. Két luan

Sau khi tién hanh nuéi cdy, phan 1ap trén 30 mau phan
ctia ngudi khoe manh va tién hanh dinh danh cac ching vi
khuan nghi ngd trén hé thong dinh danh vi sinh MALDI-
TOF, nhéom nghién ctru thu dugc 8 chung B. subtilis trong
102 ching Bacillus spp. Qua thir nghiém déc tinh gay tan



Knhoa hoc Ty nhién | Khoa hoc st song; Khoa hoc Ky thudt va Cng nghé | Cdng nghé sinh hoc cdng nghiép; Khoa hoe ¥ - Duigc | Céc inh viie khéc cla khoa hoc y - duidc e

mau ban dau, chung t6i chon ra dugc mdt chung B. subtilis
khong gay tan mau va dat tén cho chung 1a B. subtilis
Eramic26 dé tiép tuc tién hanh thir nghiém cac dic tinh
probiotic nhu mirc d§ nhay cam véi khang sinh hay kha
nang chiu axit da day va mudi mat. Két qua cho théy, chung
Eramic26 khong gdy tan mdu, cé khd ning thich nghi va
ton tai tot trong hé tiéu hoa con nguoi, dp ung tiéu chuan
an toan GRAS. Chung nay du diéu kién tiép tuc cho cac
thtr nghiém dac tinh probiotic khac trudc khi dugc dua vao
g dung va phat trién cac ché pham probiotic sir dung cho

nguoi.
L1 CAM ON

Nghién ctru nay dwoc tai tro boi Cong ty Co phan Ky nguyén
Cong nghé Eramic. Nhom tac gid xin tran trong cam on.
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