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TOM TAT

Hién nay vi khuan Bacillus dang dugc sir dung pho bién trong céc san pham probiotic diing
cho ngudi, vi du nhu Bacillus subtilis, B.licheniformis, B. coagulans. Mot dac diém wu viét cua
Bacillus 12 kha ning tao spore ciia chiing. Cdc bao tir s& niy mam thanh vi khuén va phat trién
trong rudt, nho d6 duy tri dugc hé vi khuén duong rudt cé ich. Probiotic dang bao tu bén & dai
pH rdng, tir aicd ctua da day dén kiém nhe & dai truc trang va dang dugc st dung véi s6 luong
16n trong cdc ché pham probiotic.

Xylooligosaccharide (XOS) la mét olygomer cua xylose. Thi truong cho XOS dang ngay
mot hap dan do nhitng wu thé vé cong nghé clia né so véi cic oligosaccharide khdc. XOS cling la
co chét 1én men cua Bifidobacteria va Lactobacillus, nhitng vi khuan phd bién trong dai truc
trang. Tuy nhién, cho dén nay chua c6 bang chung vé viéc Bacillus c6 kha nang ddng héa XOS.
S6 lidu thu dugc cho thiy trong s6 5 ching vi khuan Bacillus da dugc nghién ctru, ching vi
khuén B. subtilis HUS8 c6 kha ning dong héa XOS t6t nhat véi 70 % ham lugng XOS téng s6
da duoc sir dung. Ham luong XOS con lai trong canh trudng nudi cay sau 24 gio' va hinh anh
dinh tinh XOS bang sic ky 16p moéng (TLC) da chimg to diéu nay. Sy 1én men XOS cia B.
subtilis HU58 cting sinh ra axit butyric. Ham luong axit nay da tang tir 0,54 % 1én 8,68 % sau 24
gio nudi cdy trén moi truong LB chira XOS 0,25 %. Nhu vay, day 1a phat hién dau tién vé B.
subtilis HU58 c6 kha nang dong héa XOS, goi y rang XOS va B. subtilis HU58 ¢6 thé sir dung
dé tao san pham synbiotic mai.
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1. MO PAU

Hién nay, mot sO vi khuan Bacillus dang duoc st dung rong rdi trong cdc san pham
probiotics, dic biét 1a Bacillus subtilis. B. licheniformis, B. coagulans...Vi khuan B. subtilis da
dugc co quan quan 1i thyc phim va thudc ciia Hoa Ky (FDA) xép vao nhém an toan GRAS
(Generally Regarded As Safe). Mot dac diém ndi bat khién Bacillus duge quan tam la kha nang
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hinh thanh bao tir clia chiing. Bao tir ¢6 thé ndy mam va sinh truong trong diéu kién ky khi &
dudng rudt, vi thé duy tri dwoc quan thé vi khudn c6 lgi trong rudt. Chinh vi vdy, cong nghé san
xudt probiotic duéi dang bao tir dd dwoc hinh thanh va hién nay dang dugc nhleu cong ty dugc
pham 16n 4p dung thanh cong nhu Sanofi-Aventis, Phap. Probiotic néu san xuat dudi dang bao
tir s& bén vimng & dai pH rong, tir moi truong axit cua da day t6i moi truong kiém nhe ciia rudt
[4]. Do dd, khi st dung qua duong ubng, bao tir van ton tai & dang sdng khi di qua da day va nho
d6, c6 thé nay mam va sinh truong trong rudt cia dong vat va ngudi [2, 3, 6, 7]. Probiotic dang
bao tir nhu Bacillus dang dugc xem la probiotic thé hé méi c6 wu diém vuot troi hon probiotic
sir dung té bao sdng dang phd bién hién nay.

Xylooligosaccharide (XOS) 1a cac olygomer (2-7) ciia dudng xylose. XOS trong tu nhién
¢6 & cdc hoa qua, rau, cil, tre, mt ong, sita. Hién nay thi trudng thuong mai cho san pham nay
dang ting 1én do tinh chét prebiotic ddc biét cia né. XOS la ngudn co chat thich hgp cho
Bifidobacteria va Lactobacillus, 1a nhitng vi khuan pho bién trong duong rudt ciia ngudi [9]. Cac
két qua nghién ctru thu duoc da khing dinh XOS c6 vai trd sinh hoc thong qua viéc: i) tc ché
hoat dong cua cdc vi khuan gdy bénh duong rudt do sinh ra cic axit béo mach ngén; ii) 1am ting
kha nang hip thu khodng ctia co thé [8]. Tuy nhién, Cho dén nay chwa c6 nghién ciru nio cong
b6 XOS c6 thé dong héa dwoc béi vi khuan Bacillus.

Muc dich ciia nghién ctru nay 12 nhim tim hiéu kha ning st dung XOS ctia mét s6 vi khuén
probiotic Bacillus, qua d6 c6 thé tao tao mot ché pham synbiotic méi chira prebiotic & dang XOS
va probiotics dang bao tir ciia vi khuan Bacillus.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu
2.1.11. Chiing vi khudn

Céc chung Bacillus subtilis HU58 va HU36, B. clausii va B. licheniformis la qua ting cta
Gido su Simon Cutting, Pai hoc Hoang gia Anh Quoc Chung B. coagulans dugc mua tr Dai
hoc OHIO, Hoa Ky. Cdc chung nay dugc luu gitr va cay chuyén hang tuan trén méi truong Luria
Bertani (LB) agar. Té bao dwoc nudi ciy & 37 °C trong méi truong LB chita 3 % tryptone, 0,5 %
cao nim men va 1 % NaCl.

2.1.2. Cdc héa cht
Céc thanh phin méi truong tryptone, cao nim men dwgc mua tir hing Difco, Hoa Ky.

XOS va xylose chuin dugc mua to hang Wako (Nhét). Kit do xylose dugc mua tir hing
Megazyme. Bén silica gel trang san F254 dugc mua cua hiang Merk (Btrc).

Céc hod chit con lai déu dat do tinh khiét danh cho phan tich.
2.2. Phwong phap
2.2.1. Dinh luong xylose va XOS
Duya vao phuong phap quang phd dé dinh luong xylose tong sé ¢6 trong mau nghién ctru

sau khi xu Ii vai axit chlohydric, tir d6 tinh dugc ham luqqg XOS dva vao chit chuin (Wako).
XOS duoc xu Ii véi HC1 1,3 M trong 1 gio & 100 °C dé thuy phan hoan toan xylan thanh
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xylose. Sau khi trung hoa véi NaOH 1,3 M r‘nﬁu nghién ctru dugce li tim va thu dich ndi. Ham
lugng xylose trong dung dich dugc xac dinh bang kit D-xylose (Megazyme) theo cdng thuc.

VXMW
exdxyv
trong d6: V: Thé tich cudi cing (ml); MW: Khéi lugng phan tir ciia D-xylose (g/mol); &: H¢ sé
hap thy quang cia NADH tai 340 nm = 6300[1 X mol! X cm']; d: bé day cuvet (cm); v: Thé
tich mau (mL).

Nong d6 xylose ténﬁg s ti 18 véi sy tang gid tri OD tai Az tuong tng véi mirc do oxi héa
B-D-xylose béi NAD* dé tao thanh NADH.

x AOD

[e/L] =

2.2.2. Sdc ki 16p mong dinh tinh dwong XOS

XOS duge dinh tinh trén ban sic ki 16p mong (TLC) silicagel 60 F254 (Merck 1. 05554;
20 x 20) str dung h¢ dung mdi phén tach n-butanol: axit acetic: HO v6i til¢ 3 :1: 1. Ban sic ki
duoc hién mau bang aniline trong hdn hop axit phthalic va n-butanol bio hoa. Céc vach dudng
hién mau nu sau khi chay sic ki khoang 90 phiit va phun thudc hién mau.

2.2.3. Xdc dinh kha ndng sinh truong ciia vi khudn

Su sinh trudng cua vi khuan tai cac thg‘)ri diém khéc nhau duoc kiém tra thong qua viéc kiém
tra mt do quang hoc (OD) cua dich nudi cdy tai budc séng 600 nm (Ago). Kha nang sinh truong
cua vi khuan trén moi truong chira duong XOS duoc xdc dinh thong qua viéce:

- Po mat do quang hoc OD tai Ag dé kiém tra mat do té bao ctia dich nudi cay,

- Xéc dinh ham luong dudng XOS trong dich nudi ciy bang sic ki 16p mong (TLC),

- Pinh lugng ham lugng XOS trong dich nudi cy sir dung kit do D-xylose (Megazyme),

- Dinh lugng axit béo theo ti€u chuan ISO/FDIS 5590: 1998, brec. Mﬁu,phén tich butyric
dugc chi€t bang chlorofom: methanol theo ti1¢ 2 : 1 va phén tich bang mdy sac ki khi HP-6890
noi voi Mass Selective Detector Agilent 5973 st dung c6t HP-5MS, khi mang He, chuong trinh
nhiét d6 1a 80 °C (1 phut) - 40 °C/phiit. -150 °C (1 phut.) -10 °C / phit — 260 °C (10 phut), st
dung thu vién pho khoi WILEY275.L va NIST 98.L.

3. KET QUA VA THAO LUAN

Dé danh gid kha niang dong héa XOS cua ching, cdc chung vi khuan Bacillus (hinh 1) dugc
nudi ciy trong méi trudng LB c6 chira XOS ¢ ndng d6 0,25 %. Kha nang st dung XOS cua vi
khudn dwoc dénh gid thong qua viéc: i) lam tang mat do té bao trong moi trudong nudi cay,
ii) lam giam ham lugng dudng XOS trong mdi truong; iii) hinh thanh axit béo mach ngén
butyric (san phim chinh cia qua trinh 1én men XOS).
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P R T s vevs vy IORPIPOPPOPI., . . — © \~ />

B. subtllls HUS58 (d), B. ltchemfonms (e)

3.1. Kha ning sinh trwéng cua Bacillus trong méi trwong cé chira XOS

Két qua nghién ciru vé kha ning sinh trudng ciia Bacillus trong mdi truong ¢ chita XOS
duoc trinh bay & hinh 2. Céc sb liéu trong hinh 2 cho thiy trong s6 5 chiing vi khuan probiotic di
duogc nghién ciru thi chi ¢6 chung B. subtilis HU58 c¢6 kha nang sinh trudng tbt trong méi trudng
LB ¢c6 bd sung 0,25 % XOS. Cu thé 1a mat do té bao sau 6 gid nudi cy tai Ao clia vi khuin nay
trong modi truong LB chi dat 0,43 trong khi mt d§ ¢ moi trudng LB c6 chira XOS dat t6i 0,68.
Sau 8 gio nuoi cay, cic s6 liéu tuong tng 12 0,65 va 0,93. Su khic biét nay thé hién ro rang hon
v6i mau nudi cdy vi khuan sau 24 gio (1,13 va 1,57 theo thir ty, sO lidu khong trinh bay trong
hinh). Nhu viy c6 thé so bd ket luan rang sy cé mdt cia XOS trong moi truong nudi cay gitp
B. subtilis HU58 sinh trudng t6t hon c6 1& vi vi khuan nay da dong héa duogc XOS.

3.2. Kha niing déng héa XOS ciia B. subtilis HU58

Dé khing dinh kha nang tiéu thy XOS cua B. subrilis HU58, ham lugng duong XOS trong
mdi truong nudi cdy da dugc kiém tra st dung phuong phédp TLC va dinh lugng XOS con lai
trong mdi trudng sir dung kit D-xylose (Megazyme). Két qua thu duoc & hinh 3 cho théy, sau
24 gid nudi cay, ham luong XOS trong mdi trudong dd giam di 70 % so véi lic dau, ching to
B. subtilis HU58 da st dung XOS trong qud trinh phat trién. Kha ning dong héa XOS cung da
du:oc kiém tra v6i 2 chung B. subtilis khac 1a B. subtilis VTCC (Béo tang glong chuédn vi sinh
vat, Pai hoc Quoc gia Ha Noi) va B. subtilis PY79 (Pai hoc Hoang gia Anh Quoc) Diéu dang
quan tim 1a cdc ching B. subtilis nay hau nhu khong c6 kha niang sir dung XOS (s6 liéu khong
trinh bay ¢ day).
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Hinh 3. Ham lugng dudng XOS con lai trong moi trudng nudi cdy B. subtilis HU5S8.

Khi nghién ctru kha ning sir dung XOS ciia cdc vi khuan c6 hoat tinh phéan giai xylan trong
rudt bo 1a P. ruminicola, Ruminicola albus, B. fibrisolvens va E. ruminantium, Hsu va cdng su
[5] da phat hién thiy mic do st dung XOS & cdc vi khuan nay thay ddi tir 76 % cho dén 46 %.
Cu thé 13, B. fibrisolvens H17c. 1a 63 %, P. ruminicola D31d. 1a 76 %, R. albus 1a 56 % va
E. ruminantium GA195 la 46 %. Trong thi nghiém ¢ day, B. subrilis HUS8 c6 kha nang dong
héa téi 70% dudng XOS sau 24 gio. Nhu vdy c6 thé két luan vi khudn nay c6 kha ning ddng héa
XO0S & mirc d9 cao twong duong so voi P. ruminicola D31d, 1a ching thé hién hoat tinh dong
héa XOS manh nhét trong nghién ctru ctia Hsu va cong su.

Xylobiose B
L

Xylotriose —>

Xylotetraose s

13 2

Hinh 4. Sic ki 6 TLC moi trudng nudi cay B. subtilis HU58 c¢6 chira XOS. 1. XOS;
2. Méi trudng LB tai 0 gio; 3. Moi truong LB tai 24 gio.

Két qua kiém tra ham lugng XOS con lai trong méi truong bang TLC (hinh 4) cling cho
thdy XOS da giam di dang ké sau 24 gi0 nuoi cdy. Cac vach sac ki gan nhu bién mat sau 24 gio
nudi cdy so voi mau ddi chimg. Cho dén nay, cic nghién ciru méi chi phat hién mot sé vi khuan
duong rudt cua dong vat thude chi Bifidobacteria va Lactobacillus 13 ¢6 kha niang dong héa
dudng XOS [1]. Chua c6 cong bd nao chimg minh B. subtilis ¢6 kha ning nay. Vi vay, day Ia
mot phét hién méi ciia ching ti va viéc tao mot ché pham synbiotic chira bao tur B. subtilis
HUS58 va XOS s& 1a mot san pham thyc pham bd sung méi ¢6 tiém ning sir dung va thuong mai
cao .

3.3. Kha niing hinh thanh butyrate cia Bacillus subtilis HU58 khi dong héa XOS

Céc vi khuan duong rudt nhu Bifidobacteria, Lactobacillus va mot s6 vi khuan khic sau
khi 1én men cic chit prebiotic nhu céc oligosaccharide sé& sinh ra cdc san pham phu gdm cic axit
béo mach ngén nhu acetate, propionate va butyrate. Ddy 12 ngudn nhién liéu hd hép quan trong
cho céc té bao dai tryc trang. Nghién ciru cia Aachary va Prapulla [1] ciing chi ra rang butyrate
1a san pham 1én men chii yéu cia XOS boi vi khuan duong rudt. Bé chimg B. subtilis HU58 da
dong héa XOS va sinh butyrate, ching toi tién hanh dinh lugng butyrate trong mdi truong nudi
ciy vi khudn ¢ hai thoi diém 0 gio va 24 gio. Két qua nghién ctru dugc trinh bay & hinh 5.

i Két qua thu dugc cho thax ham luong axit béo mach ngén nay da tang 1én tir 0,54 % (thoi
diem 0 gio) den 8,68% (thoi diém 24 gid nudi cay), ching té B. subtilis HUS8 da st dung XOS
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va sinh ra butyrate. Day la mot bang ching thuyét phuc nita khang dinh phat hién méi ctia chiing
toi vé kha nang dong héa XOS cua B. subtilis HUSS.

-
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Hinh 5. Ham lugng butyrate trong moi trudng nudi cdy B. subtilis HU58 ¢6 chira XOS.

4. KET LUAN

ba phiét hién chung B. subtilis HUS8 ¢6 kha nang dong héa duong XOS téi 70% va sinh
acid butyric. Day 1a phat hién mdi, c6 gid tri, khang dinh kha nang Gmg dung cua XOS nhu mot
prebiotic hi¢u qua trong ché phadm synbiotic méi chira XOS va vi khuan sinh bao tr B. subtilis
HUSS.

Loi cam on. Cong trinh nay dugc hoan thanh véi su hd tro kinh phi cta dé ti KC.04.TNO1/11-15, Bo
Khoa hoc Céng ngh¢, 2012.
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Bacillus are now available in the probiotics for human use, for example Bacillus subtilis.
B. licheniformis, B. coagulans. An attractive characteristic of Bacillus for probiotic preparations
is its spore formation. The spores can germinate into vegetative cells and grow in the anaerobic
conditions of the human gastrointestinal tract, maintaining a healthy flora in the gut. Spore
probiotic is stable in a wide range of pH, from acid at stomach to light alkaline in the gut.
Therefore, oral supplementations of living spores provide a useful supply of beneficial bacteria
for gut and are being used in a surprisingly large number of probiotic preparations.

Xylooligosaccharide (XOS) is olygomers of xylose. The market for XOS is increasing due
to its technological advantages compared to other oligosaccharides. XOS is also a fermentable
subtrate for Bifidobacteria va Lactobacillus, which are commonly exist in the gut. However, so
far no evidence on XOS metabolism by Bacillus has been reported. Our data indicated that
among five Bacillus examined, B. subtilis HUS8 was the best strain in digesting XOS with
utilization capacity of total XOS supplied being about 70 %. The XOS content remaining in the
LB medium culture after 24 hour growth and the TLC diagram supported this finding. XOS
fermentation by B. subtilis HUS8 also resulted in butyric acid formation. The content of this acid
elevated from 0.54 % to 8.68 % after 24 hours growth in LB medium containing 0.25 % XOS.
Thus, this is first time B. subtilis HU58 was found to metabolize XOS, suggesting that this
oligosaccharide and B. subtilis HUS58 could be used for a new synbiotic preparation.

Keywords: xylooligosaccharide (XOS), B. subtilis HUS8, probiotics, butyric acid.
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