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T 6 M TAT 

Mannoollgosacchadt (MOS) dugv cho Id preblotic tdt. cd nhidu tdc dgng cd Igi cho sue khde 
con ngu&i vd vdt nudi Vi^c thu nhdn MOS cd dd linh khidt cao ddi hdi phdi tidn hdnh qua nhidu bu&c. 
chi phi cao. hgn chd khd ndng Ong dgng cOa MOS Trong nghidn cuu ndy. mannanase tdi td hgp td 
Aspergillus nlgar BK01 dS dugc si> dgng dd thOy phdn bd cam du-a Cdc didu kidn tdi uu dd tgo MOS 
(pH 3.5. nhidt dO 7<fC. ty 1$ anzym/bd com dO-a 40 U/g, th&i gian thuy phdn 20 gi&) dd duqc xdc dinh. 
Trong cdc didu kidn ndy. hidu sudl tgo MOS u&c tinh dgt 38% Sdn phdm MOS thu duqc cd Od tmh 
khidt cao. khdng idn mannose, c6 hogt tinh chdng oxi hda vd cd khd nBng tdng smh cdc vi khudn 
probkitic Lactobacillus spp- MOS thu nhdn t(r bd cam dda cd tidm ndng si> dgng trong cdng nghidp thge 
phdm, thue 8n chdn nudi 

ABSTRACT 

MannooHgosaceharides are considered as potential prebkjtics that have health benefits 
Production of high-purity mannooligosaccharides acquires expensive multiple purification steps, so 
limits applKation capability of these products. In this research, a recombinant Aspergillus niger BK01 
mannanase was used to hydrolyze residual copra pulp. The optimal MOS-producing corniibons (pH of 
3 5. temperature of 70oC. enzyme/substrate ratio of 40 U/g. and hydrolysis time of 20 hours) were 
determined Under these conditions, MOS yield reached approximately 38% The product was nch in 
mannooligosacchndes and contained no mannose. It had antioxidant actrvity and ability to increase 
the grovirth of probkjtKS Lactobacillus spp. MOS derived from copra could be a potential benefit 
addttr/e for food and feed productkms 

Keyword mannooligosacchandes, copra, bioactivily, mannanase. probiotics. 

. . MO DAU Dfi sdn xudt MOS cd thfi sir dyng cdc 
n X. ,. . •. ,».nc-^ J 1. phuong phdp vdt K. hda hgc vd sinh hge, trong 
6-Mannoo igosaccharit (MOS) dugc eho ^. .ZS t.- .w t-A ••• i. ^ 
*^ . ^ \ / V (Jo phirong phap ihii\ phdn giai han cdc nguyen 

la prebiotic tiem ndng. khdng nhihig cd kh.. |î ^̂  ^^^^ ^ j ^ ^ , , ^ ^ „j,^ mannanase duoc quan 
nang tdng smh chgn Ige cdc chiing vi khuan cd ,§,„ hem ca. Bdi phucmg phdp nay cd uu difim 
Igi (Bifidobacleniim. Laclobaeillus) ma cdn ire su dyng ngudn nguyfin li^u re lien, qud trinh san 
che eac ldc nhdn gdy b?nh (Escherichia coli, \uM don gidn, khdng ddi hdi difiu kifin phan 
Listeria monocytogenes, ('lininJiiim img khdt khe. Theo phucmg phdp nay. trudc day 
perfrmgens), gidm sy khu tni cua Salmonella chiing ldi su dyng mannanase tu^. /ijger BKOl 
enleriiidis, tgo ra nhihig lhay ddi d̂ ie bi?! ve '̂ ^ chuyfin hda bd com dira (phy phdm cua cdng 
lhanh phdn vd ho?t tinh eiia hfi vi sinh vai nghi?p chfi bien cdc san phdm td com dira tugi, 
. . ., ., . . - , • L . 11. *-• rat giau mannan mgch thdng) tao MOS 15]. Tuy 
duong rugl Iheo huong CO Igi cho sue khoe doi , . r , i.- u- ' ,•- . .= / 

. \ , . . . : . . . nhien,do che pham enzym ly nhien con lan cdc 
lugng su dyng nhu tdng cuong sue de khang. , „ ,y^ ,̂ ,̂ ,̂ ^^u P-mannosidase, nfin trong san 
kha ndng phdng, chdng cac benh lieu hoa. p h ^ M O S thu dugc edn chira nhifiu dudng 
phong chong ung thu tryc Irang... [1]- don mannose, ddi hdi phdi tdeh tinh chd kha 
[j].[7],[8|. Do dd. MOS dugc quan tam khai phirc tap, tdn kem, han chfi vific ung dung chfi 
Ihac lam phu gia gia lang gia Iri ciia nhifiu logi pham MOS. Su dyng enzym tdi td hgp dfi 
san phdm Ihyc phdm khac nhau. chuyfin hda ba com dira (BCD) cd tifim nang cho 
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chd phdm MOS vdi dO tinh khidt vd hi§u sudt eao 
hon [4],[5]. Bdi bdo ndy trinh bdy cdc kdt qud 
nghifin euru cdc didu ki$n thuy phdn BCD tgo 
MOS nhd mannanase tdi td hgp vd mOt sd hogt 
tfnh sinh hgc cua MOS. 

2. VAT LI$U VA PHUONG P H A P 

2 .1 .V$ t l i | u 

Mannanase tdi td hgp (470 U/mg) dugc 
thu nh§n tii Pichia pastoris mang gen 
mannanase tir i4. niger BKOl [4]. 

BCD sau fip ldy tir co sd sdn xudt kem 
Nggc Ngd (Quy Nhcm, Binh Djnh). 

Mannobiose (M2), mannotriose (M3), 
mannotetraose (M4), mannopentose (M5) vd 
mannohexose (M6) mua ttr hdng Megazyme; D-
mannose (Ml ) , locust bean gum (LBG), axit 
3.5-dinitro salicylic (DNS) tir hdng Sigma. 

Cac chung vi sinh vdt: tir bO suu tgp ciia 
bg mdn Vi sinh-Hda sinh-Sinh hge Phdn tir, 
trudng DH Bach khoa Hd NOi. 
2.2. Phitvng phdp 

Thuy phdn BCD bdng enzym [5]. 

Xdc djnh hogt dO endo-p-l,4-mannanase 
theo phumig phdp DNS [4]. 

Xac dinh thdnh phan oligosaccharit bang 
sac ky Idp mdng (TLC) [5]. 

Xac dinh ham lugng MOS bdng HPLC 
[5]. 

Kifim tra khd ndng uc chfi vi sinh vgt gay 
benh dudng rugt theo phuang phap khufich tan 
dia. 

Xdc djnh khd ndng tdng sinh vi khudn ed 
Igi: cdy 1% (v/v) canh trudng vi khudn dd hoat 

hda (ODfioo- 0,5) vdo binh thuy tinh cd 100 ml 
chda 99 ml mdi trudng MRS cd hode khdng bd 
sung 1% (w/v) prebiotic vd nudi ydm khf d 
37''C. Sau Oh, 24h, ldy mSu do ODMO- Tfnh mde 
tdng sinh ciia vi khudn nudi trong mdi trudng 
MRS bd sung thfim prebiotic so vdi mirc tdng 
trong mdi Irudng MRS sau 24 gid nudi cdy. 

Xdc djnh hogt tinh chdng oxi hda theo khd 
ndng dc chd peroxydase. 

3 . KfeT QUA VA T H A O L U ^ N 

3.L Didu ki^n thiiy phdn bd com dira t^o 
IVIOS nhd endo-p-I,4-mannanase tdi td hgp 

/. Anh hudng ciia nhiit dg vd pH 

pH ciia phdn ihig cd dnh hudng ddn thdnh 
phan oligosaccharit cua sdn phdm thuy phdn 
(hinh 1). 6 pH 3,5, khi nhifit dO thiiy phdn tang 
trong khodng bfin nhifit eua mannanase tdi td 
hgp [4], hdm lugng oligosaccharit (bao gdm 
mannotetraose vd h6n hgp MOS ddng thfi vd dj 
thfi khdc) trong sdn phim tdng vd dat nhifiu nhat 
d 70''C (hinh 2). Tgi nhifit dO khd cao nay, su 
phdt trifin ciia cdc vi sinh vgt nhiim tap ndu cd 
cung dugc han chfi mgt phan. 

2. Anh hudng eua ty li enzym vd co chdt 

Kfit qud hinh 3 eho thdy kha nang chuyen 
hda tgo MOS cda enzym tai td hgp tang nhanh 
khi ti Ifi endo-p-l,4-mannanase va co chdt BCD 
(E/S) tdng tir 20 dfin 40 U/g. Khi ti le E/S Idn 
hon 40 U/g, kha ndng chuyfin hda BCD tang 
khdng dang kfi. Vific tang ti Ifi E/S len la khdng 
cdn thifit. Ti le E/S 40 (U/g) dugc chgn Id ty le 
tdi thich dfi chuyfin hda BCD tao MOS 

Ms 
ME 

S t 3.5 4 .5 5.5 6 .5 
pH 

M j 

M4 

Ms 

S t 30 4 0 50 6Q 70 
Nhi? t d o CC) 

Hinh 1. Sdc ky dd sdn phdm thuy phdn bd com Hinh 2 Sde ky do sdn phdm thuy phdn ba com 
dira tgi cdc pH khdc nhau. St: Hdn hap dudng dira tgi cdc nhiel dg khde nhau Sl: Hdn hgp 
chudn tir mannose din mannohexose. dirdng chudn tir mannose den mannohexose 
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M. • 
M, 
M. 

St 20 30 40 50 M 70 
BS (U/g bl com din) 

Hinh 3. sic kf dd sin phdm thuy phdn_ BCD Hinh 4. Sdc ky do sdn phdm thiy phdn bd cam 
vdi ti If eniym/ca chdl khdc nhau. Sl: HSn http dua vdi thai gian khdc nhau St. Hdn hfp 
duong chudn tir mannose den mannohexose. dtidng chudn tit mannose din mannohexose 

Bdng I. Hoal tinh phi khdng sinh cua MOS lir bd cam dira 

Vi sinh v | l 
Staphylococcus aureus ATCC29213 
Escherichia colt ATCC 2592 
Cadida albicans 
Samonella typhi 
Klebsiella sp. 

DKiiin.«,»(nim) 
CF-30 (S) 
CI'-28 {Sl_ 
NS-24"(i) 
GM-20 (5) 
CF-26 (S) 

Î Mos (mm) 
0 ( « ) 
0(R) 
0 ( W 

0 ( « ) 
0 ( « ) 

D: dudng kinh vdng khdng khudn: CF: Cephalolhine 25 pg/ dia. .\'S. Nystatine 10 pg/dia. GM: 
Gentamycine 30 pg/dia. S- Nhgy earn. R: Khdng. Sd lan ihl nghiim lgp Igi: 12. 

3. Anh hudng cda thai gian tla^phm 

Hdm lugng MOS trong sdn phdm thuy 
phan BCD ldng ty 10 thugn vdi thdi gian phdn 
img vd dgt eye dgi sau 20 gid thuy phdn (hinh 
4). Khi thdi gian phdn ung tidp tyc tdng, lugng 
CO chdt mannan trong BCD md enzym cd khd 
ndng phdn cdt ed thd dd dugc thiiy phdn het, do 
dd ham lugng MOS khdng tdng (hinh 4, mSu 24 
gid thiiy phan). 

Ket qud phdn lich HPLC (khdng duge 
Irinh bdy d ddy) cho thdy sau 20 gid Ihiiy phdn, 
san pham khong chua mannose, ndng dg 
mannobiose dgt 11,4 g/1. Vdi hdm lugng 
mannan trong bd com dira thudng chiem trung 
binh khodng 30% w/w, hi?u suat thuy phdn 
mannan tinh rieng cho mannobiose dgt 38% 
(w/w). Trong khi dd, hî u suat thuy phdn 
mannan tinh sgch ttr bd com dira tgo 
mannobiose, mannotriose, mannotetraose vd 
galaclosylmannotetraose bdng p-mannanase tir 
B. sublillis WY-45 dgt dugc lan lugt Id 10,5%, 
7,7%, 1.2% va 2,6% (w/w) [8]. 

3.2. Thdm dd m$t sd hoft tinh sinh hgc ciia 
MOS 

1. Khd ndng khdng vi sinh vgt gdy binh dudng 
rudl 

Hogt tinh phi khdng sinh Id mOt tifiu 
chudn eua prebiotic theo hudng dan ctia FAO 
(2007). Kdt qud kifim tra kha ndng uc chd mOt 
sd vi sinh vgi gay b^nh dudng rugt theo phuong 
phdp khuech tdn dTa cho thdy ede thdnh phdn 
trong hon hgp MOS khdng cd khd ndng khdng 
ede vi sinh vgt ndy (bdng I). 

2. Khd ndng tdng sinh vi khudn cd Igi 

MOS the hifin khd ndng tdng sinh kha 
mgnh vdi cdc chung probiotic vd cd tiem nang 
probiotic (hinh 5). Sau 24 gid nudi trong mdi 
trudng MRS cd bd sung 1% MOS (w/v), 
Lactobacillus plantarum WCFSl tang sinh 
mgnh gdn gap ddi so vdi trong mdi trudng MRS 
(ldng 194%) vd manh hem so vdi sy tang sinh 
ciia chiing ndy trong ede mdi trudng MRS cd bd 
sung cdc fructan thuang mgi nhu FOS50 (Vifin 
Cdng nghiep Thuc phdm), Hermesetas (Hermes 
Sweetener, Thyy Difin) hogc trong mdi trudng 
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MRS c6 b6 sung polydextrose (Vitan I ciia 
Danisco, MJ). 

3. Khd ndng chdng oxi hda 

Kk qu& bang 2 ciio thiy it ndng d$ \dn 
hon 40 ng/mi, MOS thi hî n i<li4 ning ch6ng 
oxi h6a. Vdi n6ng dO 640 ng/ml, MOS lie chl 
42% hoat tfnh peroxidase, in^nh hon 1,45 iin so 
vdi kha nSng ciJa ch^ ph4m MOS (tinh Ichilt 
99%) (Jinjc thu nhjln t i qui trinh thuy phSn 
Itonjac ciia c6ng ty Dirge phfim Chengu Yongan 
(Trung Qu6c). 

200 

3 180 

160 

140 

120 

100 

80 

Bdrjg 2. Anh huong ciia ndng dd din hoat linh 
chdng oxi hda ctia MOS tir bd cam dira ill 

640 

160 

40 
8 
2 

% lie ch^ penixydase 

MOS 

42 

31 

17 
0 
0 

MOS 
(Tmng Ou6c) 

29 

26 
12 

0 
0 

• MOS 

• FOS(Vi«nCNTP) 

nVitanl (l̂ y) 

a Hermesetas (Ao) 

A * 

# <? . r 

V V' V V 

Chiing vi khudn 

Hinh 5. Anh hudng cita MOS tit bd cam dira vd mdt sd sdn phdm dirdng ehiie ndng thuang mgi den su 
tdng sinh eua cdc vi khudn cd Igi-

4. KET LUAN 

Dd tim dugc dieu kien thich hgp tao MOS 
ttr bd cam dda theo phucmg phdp thiiy phan 
bdng endo-p-l,4-mannanase ldi td hi^: nhi?l dd 
70"C, pH 3,5, ty le enzym/co chdt 40U/g ba 
dira, thdi gian thiiy phan 20 gid. Trong dieu 
kifin ndy, hieu sudt tao MOS theo linh todn dat 
38%, San pham thu dugc cd do tinh khifit cao, 
khdng cd hoat tinh khang sinh, cd kha ndng tdng 
s6 lugng vi khudn cd Igi va cd boat tinh chdng 
oxi hda-

MOS thu nhdn ttr qud trinh thiiy phdn bd 
com dira cd tifim ndng sir dyng bd sung vdo thuc 
pham, thiic dn chdn nudi. 

Ldi cdm an- Cong trinh dugc thuc hifin 
vdi sy hd trg kinh phi ciia dfi tai B2009-280, 
B20I1-01-I8-CT. Xin chan thanh cam an TS 
Nguyfin Tifin Thanh, TS Hd Phu Ha, Ths Lfi 
Lan Chi (DH Bach khoa Hd Ndi), KS Nguyfin 
Tudn Anh, KS Phan Thanh Trung (Vien Dai 
hgc Md HN), TS Pham Thj Linh, Ths Vu Kim 
Cham (Vien Hod hgc, Vien KH Cdng nghe Viet 
Nam) da hd trg trong qua trinh thuc hifin dfi tai 
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