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HOAT TINH SINH HQC CUA B-MANNOOLIGOSACCHARIDE
(B-MOS) SAN XUAT TU BA COM DUA BOI MANNANASE
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TOM TAT

B-Mannooligosaccharide (B-MOS) — mdt san pham prebiotic san xuat tir bd com dira theo phuong phdp thity
phén gidi han nhd mannanase da duoc xac dinh mot s6 hoat tinh sinh hoc. Trong diéu kién in vitro B-MOS 1%
(W/v) ¢6 kha nang 1am ting sb lugng vi khuén c6 10i L. acidophilus 1.9 155%, giam s6 lugng vi khuan gdy hai:
E. coli 88,85%, S. typhi 99.99% va V. harveyi 99,59%. Dong nudi ciy ca 2 loai vi khuan c6 1¢i va gdy hai trong
moi truong chita B-MOS 1% (w/v) sau 24 gid, s6 luong L. acidophillus L9 taing manh trong khi sé lwong vi
khuan c6 hai tang cham do bi trc ché sinh truéng. Diém hoat tinh prebiotic (PAS) ciia B-MOS trén ching vi
khuan L. acidophillus 1.9 va B. lactis Bb12 1an luot 12 0,433 va 0,38; cao hon diém prebiotic trén cic ché phdm
MOS thuong mai (BioMOS: 0,32; MOStm: 0,372 dbi véi L. acidophillus 1.9 va BioMOS: 0,29; MOStm: 0,33
d6i v6i B. lactis Bb12). Do d6, c6 thé tng dung B-MOS lam thuc phdm chirc nang hodc bd sung vao thic an

chan nuoi, thirc an thuy hai san dé ting cudng stic khoe, phong chong bénh trén ngudi va vat nudi.

Keyword: f-mannooligosaccharide, ba com dira, hogt tinh sinh hoc, mannanase, prebiotics.

I. PAT VAN PE

Trong vai thap ky qua, van dé 6 nhiém mdi
truong ngly cang ting, cong thém ché do an
uéng thiéu dinh dudng, lam dung bia, rugu,
thudc 14 1am cho sb luong ngudi bj méc cdc
can bénh nhu béo phi méan tinh, roi loan tiéu
héa, tiéu duong, mach vanh, ung thu ngly
cang ting. St dung cédc thuc phidm chirc ning
chtta probiotic va prebiotic dugc coi 1a mét
trong nhiing giai phap hitu hiéu dé giam hoic
ngdn chan cac bénh tat trén.

Prebiotics 1a hgp chét hitu co thugc nhém
cacbonhydrate ma co thé vat chu khong tiéu
héa duogc, kich thich sy phat trién va hoat dong
cua vi khuan c6 loi trong rudt [2].

B-Mannooligosaccharide dugc cdu tao béi
cdc dudng don mannose thong qua lién két p
- 1,4 — mannozit [1]. Pa ¢6 mét sd cong bd
hoat tinh sinh hoc ctia a-MOS (ciu tao bdi
cdc duong don qua lien két o - 1,6 -
mannozit) nhu: kich thich sy phat trién cia vi
khuan c6 loi, trc ché vi khuan giy hai duong
rudt, giam ham luwgng md mau, kiém ché su
gia tang duong trong mdu, tdng cudng hé

théng mién dich [4, 5]. Tuy nhién, dén nay
c6 rét it cdc cong bd lién quan dén hoat tinh
sinh hoc cua -MOS.

Bén canh d6, ¢ Viét Nam nganh coOng
nghiép san xuat diu dira hang nim tao mot
luong 16n phé thai ba com dira - ngudn co chat
giau mannan. Do d6, viéc sir dung mannanase
dé thuy phan giéi han b com dira thu p-MOS
c6 thé g6p phan giai quyét van dé 6 nhiém moi
truong, tang gid tri cia phu pham bi com dira
va tao thém mot san phém c6 hoat tinh sinh
hoc ¢ Viét Nam.

Bai bdo nay, trinh bay két qua nghién ciu
hoat tinh sinh hoc ctia B-MOS tao bdi phuong
phdp thuy phin gidn doan ba com dura nho
mannanase.

II. VAT LIEU, PHUONG PHAP NGHIEN CUU
2.1. Vat li¢u nghién ciru

Chung Lactobacillus  acidophilus 18,
Lactobacillus acidophilus 1.9, Bifidobacterium
lactis Bb12, Escherichia coli, Samonella typhi
va Vibrio harveyi tir by suu tap gidng cua Bo
mon Vi sinh - Héa sinh - Sinh hoc Phan ti, Bai
hoc Bach khoa Ha Ni.
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B3 com dira sau ép dugc thu thap tr cic co
s& ché bién dau dira (Hoai Nhon, Binh Dinh).
(M2), (M3),
mannotetraose (M4), mannopentose (M5) va

Mannobiose mannotriose
mannohexose (M6) mua tu hing Megazyme;
D-mannose (M1), locust bean gum (LBG) tur
hing Sigma. Bio-MOS thu nhan tir nAm men
(Hoa Ky), MOStm thu nhén tir konjac (Trung
Quéc), FOS50 (Vién Cong nghiép Thuc
phém), Hermesetas  (Thuy DPién chua
Maltodextrin 55%, Fructofibers 42%) va
polydextrose (Vitan 1 ciia Danisco, Hoa Ky).
Mdi truong MRS (cho nudi cay vi khuan L.
acidophilus); TGA (vi khuan tong sd), BSA
(S. typhyi); BOSS, TCBS (V. harveyi); LB,
VRBL (E. coli); BDTM Bifidobacterium Agar

(B. lactis Bb12) mua tir haing HiMedia.
2.2. Phuwong phap nghién ctiu

- San xuat p-MOS bang phuong phép thity
phan gidi han bdi mannanase [1].

- Anh huong cia p-MOS dén vi khuan c6
loi va ¢6 hai: Cdy 1% (v/v) canh truong chira
cac chung L. acidophilus 1.8 va L. acidophilus
L9 vao cdc 6ng nghiém chtra mdi truong bd
sung 1% (w/v) glucose hodc 1% (w/v) B-
MOS. Céc éng duge nudi & 37°C trong ti 4m.
Sau d6, cdy trang cdc mau canh trudng chira
vi sinh vat d6 & thoi diém ban du va sau 24
gio trén moi trudong MRS dia thach. Cdc mau
vi khuan c6 hai dugc tién hanh twong tu tuy
nhién, chung E. coli, S. typhy dugc nudi trong
moi truong LB, V. harveyi trong mdi truong
BOSS.

- Xéc dinh thanh phan MOS bang sic ky
16p mong: Thanh phan dich thiy phan (ba
com dura va locust bean gum) dugc xac dinh
bang sic ky ban mong (TLC), sit dung hé
dung mdi  1-propanol-nitromethane-nudc
(7:1:2 v/v) va hién mau béng acid sulfuric 5%
pha trong ethanol & 110°C trong 5 phuit.

- Anh huéng ciia p-MOS dén kha ning
séng caa hdn hop vi khuan c6 1gi va ¢ hai:

Cay 1% (v/v) canh trudng chira hdn hop cic
chung vi khuan bao gom: L. acidophilus L9,
E. coli, S. typhi va V. harveyi vao cic ng
nghiém chira moi trudong MRS hoic bd sung
1% (w/v) B-MOS. Cac 6ng duoc nudi & 37°C
trong ti 4m. Sau d6, cdy trang cdc mau canh
trudng chra vi sinh vat d6 ¢ thoi diém ban
dau va sau 24 gid trén modi truong TGA dia
thach dé xac dinh sb lugng vi khuén téng s6;
ciy trang trén moi truong dic hiéu VRBL,
BSA, TCBS, MRS dé x4c dinh sé luong vi
khuan E. coli, S. typhi, V. harveyi va L.
acidophilus 1.9.

- Piém hoat tinh prebiotic (PAS) duoc tinh
theo cong thuc sau:

Pp E
PAS = Fg 'Eg

Trong d6: Pp = Log (s6 luong khuén lac/ml
cia vi khuan L. acidophilus L9 va B. lactis
Bbl2 tiang sinh sau 24 gid trén mdi truong
chita p-MOS), Pg = Log (s6 lugng khuin
lac/ml cua vi khuan L. acidophilus 1.9 va B.
lactis Bb12 tdng sinh sau 24 gio trén moi
truong chtra glucose), Ep = Log (s6 luong
khuan lac/ml cta vi khuén E. coli ting sinh
sau 24 gi¢ trén mdi truong chua B-MOS), Eg
=Log (s6 luong khuan lac/ml cua vi khuén E.
coli tang sinh sau 24 gi¢ trén mdi truong chira
glucose) [3].

IIL KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng cia p-MOS dén vi khuin
c6 logi

Nghién ctru kha nang tdng sinh cua 2
chung probiotic L. acidophilus 1.8 va L.
acidophilus 1.9 trén mdi truong chira f-MOS.
Két qua tir bang 1 cho thdy ca 2 ching déu
tdng sinh manh trén modi truong chira B-MOS
so voi moi truong cé glucose. Tuy nhién, vi
khuan L. acidophilus L9 ¢6 kha nang tang
sinh manh hon L. acidophilus L8 khi nudi cdy
trong mdi treong chira B-MOS (ty 1€ tang sinh
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lan lugt 155% va 112%). Nhu vay, vi khuan
L. acidophilus 1.8 va L. acidophilus 1.9 c6 kha

nang st dung tét duong B-MOS dé sinh
trudng va phat trién.

Bang 1. Tdng sinh ciia vi khudn L. acidophilus trén méi trwong chiva f-MOS

L. acidophilus 1.8

L. acidophilus 1.9

N So lugng Khuén lac S6 luong khuén lac Ty 1€
Mbi 5 Ty 1€ 5
. (*10° cfu/ml) ; (*10° cfu/ml) tdng
truong tang )
Luogng tang  sinh (%) Luong tdng sinh
0gid 24 gio CeE SR goiy 24400 Te (%)
sau 24 gio sau 24 gio
MRS +
32,50 3122,50 3090,00 100 30,00  3950,00 3920,00 100
Glucose
MRS +
B-MOS 31,45 349845 3467,00 112,2 31,20  7121,70 6090,50 155,36

Do L. acidophilus 1.8 va L. acidophilus 1.9 c6
kha ning tdng sinh manh trong mdi truong
chtta B-MOS hon glucose nén c6 thé vi khuan
L. acidophilus L8, L. acidophilus 1.9 d3 tong
hop enzyme phan cit B-MOS thanh cic loai
duong don gian trong qud trinh sdng cua vi
khuan dé chiing st dung. Nham ching minh

gia thiét nay, ching toi tién hanh xac dinh kha
nang thuy phan LBG (Locust bean gum) cua
dich nudi cdy L. acidophilus L9 trén moi
truong chtra B-MOS sau 24 gid va sic ky TLC
dich nuéi ciy L. acidophilus L9 & cac khoang

thoi gian tir 0 - 96 gio di cho két qua thé hién
& hinh 1.

1: Budng chufn M1-1M6

2: MRE-MOS + L9 mbc Ch
3 MRE-MOS + L2 sau 24h
4 MRI-MOS + L2 sau 48h
5, MRS-MOS + L& sau 72h
& MRES-MOS + LS sau 96h
7: dudmg chufn M1-M6&

8: Dich MOB thd

9 MRS

10 MOStm

Hinh 1. Anh xdc dinh khd nding thiiy phén LBG ciia dich nudi cdy L. acidophilus L9

trén moi truwong chira f-MOS
A: d6i ching (méi truong MRS), B: dich nudi L. acidophilus L9 trén MRS + B-MOS sau 24 — 96 gid,

C: ban sic ky TLC cua dich nuoi cdy

Két qua tir hinh 1B nhan thay xuat hién vong
thity phan & tat ca cdc giéng thi nghiém, duong
kinh vong thiy phan 1én va 1 nhat (2,5 cm) &
giéng chita dich nudi L. acidophilus L9 sau 24
gid, sau d6 giam dan 1an lugt & giéng chia
dich nudi sau 48 — 96 gio. Piéu niy chung to
L. acidophilus 1.9 khi nudi trén moi truong
chtra B-MOS sau 24 gid da tdng hop enzyme
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thily phan Locust bean gum.

Két qua tir anh sac ky TLC dich nudi cdy L.
acidophilus 1.9 trén mdi truong chua B-MOS
(duong chay 3, 4, 5, 6) ¢ ciac khodng thoi gian
khdc nhau (hinh 1C) cho thdy sau 24 gio L.
acidophilus 1.9 di st dung gan nhu hoan toan
B-MOS c6 trong mdi trudng (cdc chim
oligosaccharide mat dan).

5



Cong nghé sinh hoc & Giong cady trong

3.2. Anh hwéng cita B-MOS dén vi khuan c6 hai

Khi nudi cdy cdc loai vi khuan c6 hai: E.
coli, S. typhi, V. harveyi trong mdi truong chira
B-MOS, sb luong khuan lac sau 24 gior nudi cdy
déu giam hon khi nudi cic loai vi khuin trén
trong moi truong dbi chimg (PC) khong chira
B-MOS (bang 2). Trong d6, khi nudi cdy trén
mdi trudng ¢6 chira f-MOS, s6 luong khuan lac
S. typhi giam manh nhat (99,99%), sau d6 t6i

V. harveyi (99, 59%) va E. coli (88,85%).

Nhu vay, sau 24 gio nudi cdy vi khuan S. ryphi
va V. harveyi trong moi truong c6 B-MOS, sb
luong cédc loai vi khuan niy gidm gan nhu
hoan toan. Két qua thu duogc c¢6 thé do vi khuin
S. typhi va V. harveyi khong thé sir dung p-
MOS hay céc loai vi khuan nay khdng sinh
enzyme phan cit B-MOS thanh cic dudong don
gian st dung dé sinh trudng, phat trién.

Bang 2. S6 lwong khudn lac vi khudn cé hai trén cdc méi trwong bo sung f-MOS

S lugng khuén lac

S6 lwong khuan

Vi khuan Moi truong (*10°cfu/ml) lac tang sau 24 gio Ty,1,¢ glam so
0giv  Sa2dgic  (10cfwmny O DC(%®)
E coli LB (bPC) 41,42 62416,75 6237,53
LB + B-MOS 43,42 7000 695,66 88,85
S, oyphi LB (bC) 17,50 2608,25 2590,75
LB + B-MOS 18,92 375 0,175 99,99
_ BOSS (bC) 50,50 46416,75 46,37
V. harveyi
BOSS + B-MOS 51,58 190,75 0,19 99,59

3.3. Anh huéng ciaa p-MOS dén kha niing
song ciia hén hop vi khuin ¢6 lgi va c6 hai
Vi muc tiéu nghién ctru ng dung B-MOS
lam thuc phém bd sung va vi hé vi sinh vat
trong duong rudt bao gém ca loai c6 hai, c6

lgi. Do d6, nghién ctru tdc dong cua B-MOS tdi
ca 2 loai trén bing cdch déng nudi cdy ca 2
loai ¢6 loi va c6 hai trong cung mdi trudng ¢
glucose hodc B-MOS. Két qua dugc thé hién ¢
bang 3.

Bang 3. Anh hwéng ciia f-MOS dén dong nudi cdy vi khudn cé loi va géy hai

So lugng khuén lac

Téng sb lugng S Iwong khuén lac

*#103¢cfu/ml ;
o Moi (*10°cfu/ml) khuan lac ting (*10°cfu/ml)
Vi khuan \ S w15
truong Sau 24 sau 24 gio (*10
0 givr a‘;d cfu/ml) L. acidophilus Vi khuan c6
& 1.9 hai
MRS +
L acidophitus Glucose 3125 2383 2351,75 1466.75 885
L9+ S.oyphi MRS+ 1) 23 2940.08 2905.75 2658.25 247.50
B-MOS
MRS +
£ oot L Gl 4658 2467.83 242125 1958.25 463
acidophilus 19— MRS+ 0 0 (o q 42 691675 4500 2416.75
B-MOS
MRS +
Viaresi+ L Gluoose 000 49355 48715 3191,75 1679.75
acidophilus 1.9 MRS +
oMo 025 5606 5541.75 5291.75 250
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Qua bang 3 thdy rd sau 24 gid nudi ciy
trong mdi truong chira B-MOS vi khudn sinh
truong phat trién tét (tong s ca 2 loai vi khuan
tang), tuy nhién luong tang 1én cha yéu do sb
luong vi khuan L. acidophillus L9 tang va vi
khuén c6 hai bi rc ché nén sinh truong cham.

Nguyén nhin dan dén hién tuong nay 1a do
céc loai vi khuan giy hai khong sir dung duoc
B-MOS dé sinh truong, phét trién va c6 thé do
L. acidophilus n6i chung va L. acidophilus 1.9
néi riéng sinh ra mot s6 acid ngin mach nén
lam giam pH dan dén tc ché su sinh trudng
cia vi khuan giy hai. Ngoai ra, mot nguyén
nhén nira gdy giam sé lugng vi khudn gay hai
khi cting nudi cdy véi L. acidophillus 1.9 trong
moi truong chira B-MOS 1a do L. acidophillus
L9 sinh ra bacteriocin 1am {rc ché sy phit trién

cua cac loai vi khuan gay hai.

3.4. So sanh B-MOS véi mot sé6 ché pham
prebiotic thwong mai

Nhim so sanh kha ning st dung B-MOS
ctia mot s6 vi khuan c6 loi véi cdc loai ché
phim prebiotic khdc dang lwu hanh trén thi
truong Viét Nam, ching tdi tién hanh nudi cdy
L. acidophilus 1.9 va B. lactis Bb 12 vdi thoi
gian 24 gio trong moi truong MRS cé chira
ngudn cacbon P-MOS va cic loai prebiotic
khic nhau bao gbém: BioMOS, MOStm,
FOS50, Hermesetas va Vitan 1 véi nong do
1% (w/v). Sau d6, x4c dinh ty 1é tang sinh té
bao vi khuan sau 24 gio/ml so véi moi truong
MRS — Glucose thu duoc két qua biéu dién &
hinh 2 va hinh 3.

180 - B L. acidophilus 19
167.64
B.lactis Bb12
160 - 150.55
140 135.16 139.16
127.87 131.47
& 121.50
& 120 '
105.20

'E 100
= 100
7
%ﬁ 82.39 78.96
g 80 71.71
-
K- 58.57 57.51
. 60
&= 40.82

40

20

0 -+ T T T T T T T 1
Glucose BioMOS MOS MOStm FOS Hermesetas  Inulin Vital

Hinh 2. Tang sinh ciia L. acidophilus L9 va B. lactis Bb12 trong moi truong MRS chira cdc logi
prebiotic khdc nhau

Két qua thu dugc cho thdy, ca hai loai vi
khuan (L. acidophilus 1.9 va B. lactis Bb12)
déu sinh truong, phét trién tét trén moi truong
chua B-MOS va Hemesetas. Ty 1€ tang sinh
ctia ca 2 loai vi khuén trén moi truong chira p-
MOS va Hemesetas 13 cao nhét, sau d6 ty 1é
nay giam dan d6i véi moi truong cé chira
Vitanl, Inulin, FOS, MOStm va thdp nhat
BioMOS.

Tuy ca hai loai vi khuan déu sinh truéng,
phat trién tot hon trén mdi truong chira B-MOS
va Hemesetas nhung trén moi truong chtra -
MOS vi khuan L. acidophilus L9 sinh truong
tot hon vi khuan B. lactis Bb12, con trén moi
truong chta Hermesetas thi nguoc lai, vi
khuan B. lactis Bbl2 ting sinh manh hon L.
acidophilus 1.9. Piéu nay c6 thé do céc loai vi
khuan khac nhau ¢6 kha ning st dung céc loai
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prebiotic khdc nhau lam ngudn cacbon, L.
acidophilus 1.9 st dung B-MOS tt con B.
lactis Bb12 lai sit dung Hemesetas tot hon.

Nhu vdy, B-MOS c6 thé duge st dung 1am
ngudn cacbon khd tét cho su phat trién cua vi
khuén c6 10i B. lactis Bb12 va L. acidophilus L9.

Hinh 3. Sw phdt trién ciia L. acidophilus L9 sau 24 gio nuéi cdy trén méi truwong MRS véi nguén cacbon

P-MOS, glucose va cdc loai prebiotic khdc nhau

3.5. Hoat tinh prebiotics cia p-MOS

Diém hoat tinh prebiotic (PAS) 12 mot khai
niém maoi dugce st dung nham dinh lugng duoc
hiéu qua cua prebiotic thudn lgi hon. Theo

phuong phdp cia Huebner va cong su (2007),
diém hoat tinh cta B-MOS trén 2 chung vi
khuén probiotic: L. acidophilus L9 va B. lactis
Bb12 dugc thé hién & d thi hinh 4.

0.50 4
Q.45 -

Diém hoat tinh Prebiotics (PAS)

0.40 -
0.35 4
0.30 4
0.25
0.20 -
Q.15 +
0.10 -
Q.05
0.00 ~

BioMOS MOStm

Loai dwong

B L. acidophilus L9

= B.lactis Bb12

Hermesetas Inulin vital

Hinh 4. Piém hoat tinh cdc logi prebiotic déi véi L. acidophilus L9 va B. lactis Bb12

Két qua cho thiy, ché pham B-MOS khi két
hop véi L. acidophilus L9 cho diém prebiotic
cao nhét (0,433) va thap nhét 12 inulin (0,275).
Diém hoat tinh prebiotic tinh cho L.
acidophilus 1.9 trén duong B-MOS, MOStm,
FOS va BioMOS cao hon (diém hoat tinh 1dn
luot 1a 0,433; 0,372; 0,346 va 0,320) so véi

dudong Hemesetas, Inulin va Vitanl (v6i diém
hoat tinh 1an lwot 1a 0,317; 0,303 va 0,275).
Piéu nay trdi nguoc véi diém hoat tinh
prebiotic d6i véi B. lactis Bb12, diém hoat tinh
prebiotic ctia Hermesetas cao nhat (0,41) sau
d6 giam dan tir Inulin (0,40), B-MOS (0,38),
Vitanl (0,37), MOStm (0,33), BioMOS (0,29)
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va thap nhét d6i véi FOS (0,28).

Nhu vay, khi tao ché phém sinh hoc két hop
gitta vi khuan c6 lgi va B-MOS c6 thé két hop
gitta B-MOS vé&i vi khuén L. acidophilus 1.9 dé
tao ra ché phém ¢6 hoat tinh sinh hoc cao hon
cic cach két hop khac dé ung dung trong thuc
pham chitrc ning hoic bd sung vao thirc in
chédn nu6i va thirc an thuy hai san.

IV.KET LUAN

B-MOS san xuit tir bd com dira boi
mannanase ¢ mot sd hoat tinh sinh hoc nhu:
c6 kha nang tang sinh vi khuan c6 loi (L.
acidophilus 1.8, L. acidophilus 1.9, B. lactis
Bb12) va tic ché vi khuan giy hai (E. coli, S.
typhi va V. harveyi) trong diéu kién in vitro.
Diém hoat tinh prebiotic cta B-MOS dbi véi L.
acidophilus 1.9 kha cao so véi mot s ché
pham prebiotic thwong mai: BioMOS, MOStm,
FOS50, Hermesetas, Vitanlva Inulin. Do dé,
c6 thé sir dung B-MOS lam thyc phiam chirc

nang hodc bd sung vao thirc dn chan nudi va
thirc an thuy hai san.
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BIOACTIVITIES OF -MANNOOLIGOSACCHARIDES FROM RESIDUAL
COPRA PULP BY MANNANASE

Vu Kim Dung, Do Bien Cuong, Dang Thi Thu

SUMMARY

B-Mannooligosacharide (B-MOS), which made from residual copra pulp, has been determined some biological
activities. f - MOS 1 % (w/v) have the ability to increase the number of L. acidophilus 1.9 155%, reducing E.
coli 88.85%, S. typhi 99.99% and V. harveyi 99.59%. The number of L. acidophillus L9 increase while the
number of harmful bacteria grows slowly when cocultivation in medium containing B-MOS 1% (w/v) after 24
hours. Prebiotic activity score (PAS) of B-MOS on L. acidophillus L9 and B. lactis Bb12 is 0.433 and 0.38,
respectively; higher than commercial MOS (BioMOS: 0.32; MOStm: 0.372 for L. acidophillus 1.9 and
BioMOS: 0.29; MOStm: 0.33 for B. lactis Bb12). Therefore, applications of B — MOS for functional foods or
supplements in animal feed, aqua feed to promote health, prevent disease in human and animal are available.

Keywords: f-mannooligosaccharides, bioactivity, copra, mannanase, probiotics.
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