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Brown copra meal3 B-1,4-mannooligosaccharides. Copra2]

oll & F2+E9 brown copra meale Fuji Oil Co., Ltd
(Japan)S ZHE F5& Wekom™, Copra meakd- 72% H,SO,Z

30°C, 30%-7F ZFpEEl S o, total sugar H

sugares Somogyi¥ 3} gas liquid chromatographyell ¢J&ll £

component

st th. Copra meal> 66.0% mannose, 5.8% galactose,
17% xylose® A H
477% total sugarZ $HF8Hc} B-1,4-mannooligosaccharides=
ojn] BHIHE W95} 7ol Sweptomyces sp. No. 49372 B-

22.5% glucose, 4.0% arabinose %



380 e .

w2

mannanase®]| 213} copra mannan®] 7FEESER ZAE T

Ao A, G2 WAz 2 e EagARES
Az} olaf Barg HbH el o3le] §4dg AlsbslT

439 AF. DNS 84T AFye™® o] Fahsi).
%, mannoseZ 13 7IrEaE 0.1 mi% DNSAISF 1.0 mis
93t 10 minZt SF"E st WZAIZl & sMEle 570
nmolA $3EE &733I9irh. BE4L D-mannoseZ 0.1~1.0
mg/miE A3t

Thin layer chromatography(TLC). TLC= McCleary'# 7ol
w2} o e 2AstA A T UVEAF 2 spray
reagent® F7-510] 140°CoIA 527F 7HEsle 28 BAEd)
TLC plate: 20X20cm silica gel 60 F,,,(Merck, Germany), &
7N-&vll: n-propanol : methanol : water =5:2: 3(vfv), 22 A2k
30% sulfuric acid-ethanol.

3¢ A 7|95 (Fluorophore  Assisted Carbohydrate
Electrophoresis, FACE). 32 7453t 435171 9J3iA
Jackson®] HPE!*0e) wle} ANTSOl| 93 f=ilg St} T4
A S0uS FAAZRE T 15% acetic acidell 0.15 M2 ZA|3
ANTS&-& 5t Dimethyl sufoxide(DMSOYX 1LOMEZ =
At Sodium c‘yanoborohydn'‘de(NaCNBHJ%‘Q'qJ Sule F71E
S8ttt o] EFAE 37°CA] 1547 A7 &, 945 E
< 34 20% glycerol 50 well E3)31tt, olRE A71GFE Al
ER o 10e A7|95S st

Brown copra meal 7}<E3] oligosaccharides®] 23], ZA)
2 5. 849 300mill 5] 0.5% brown copra mealS 24
AlZF 7RpEsldled TLC ¥ FACER patterns HES ¥ 13}
activated carbon column chromatography2- ©1-8-3 250 mi/hrf
%02 tubed 50mFd, ethanol 0~30% linear gradientH 2 &
& B350k Activated carbon column chromatography©ll
o)s el 02mi¢t 5% phenol 02 miE 7Fsle] &% &
concH,SO, 1miE 7Feted EFS & 2087 WA ste] 490
= FFEE 431 TLC ¥ FACEZ pattern HEZ &
Gal'Man, 2 ¥33h= FENE 3438to] 23} activated carbon
column chromatography2 ©|-83)] 250 ml/hr §-522 twbed 8
m/A §Z3H 2 ethanol 0~30%<] gradient method &
Gal’Man,(6°*-mono-0-D-galactopyranosyl-B-mannotetraose)
fraciong HF £ -+ ¢t TLCY Rf value level 2
FACEH & F3=e] 27 2 band9] Xl w2 homo,
hetero typeS 23S, AFTHCE P purpurogenums A. niger
9 M. vinacea Frel o-galactosidase®] Gal’Mandl thgh 712
Eold Aoldg olgste] F2E FAIINTH

Gal’'Man (6*-mono-o-D-galacto-pyranosyl-B-mannotetraose)
¢ Bifidobacterium longum 2 B. bifidumo)] st ASEA,
B. longum, B. bifidum®l] W&+ B5843& vwsty] 15k MRS
mediaA BAAE dextrose tAlo| 2A1E 5= 59] Gal'Man,
& A7RES- EH3190? FYU= 59 galactomannooligosaccharide
& 3gsl ZFeEAR 121°C, 1587) autoclavedE DNS
HE o8l FYe FAFFOoZ 24 3F modified MRS
media® ZASIA, 10802 FMTE §7]8 2734 37°C,
48 hr HIAZE & colonyFS Bt T B

GG LBG #+ B~ @BCM

>7

WCM

Fig. 1. TLC of degradation products of various galactomannans by
the action of Bacillus sp. B-mannanase. A: Authentic mannose,
mannobiose, mannotriose, mannotetraose, and mannopentose from top
to bottom, B: Authentic galactose, C: Authentic Gal3Man4, GG:
Enzyme treated guar gum, LBG: Enzyme treated locust bean gum,
BCM: Enzyme treated brown copra meal, WCM: Enzyme treated
white copra meal.
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Fig. 2. Separation of oligosaccharides by 1st activated carbon
column chromatography.
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Fig. 3. Separation of Gal’Man, by 2nd activated carbon column
chromatography.
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Fig. 4. FACE of separation of Gal'Man, by 2nd activated carbon
column chromatography. A: Authentic mannotriose, mannotetraose,
and mannopentose from bottom to top, B: Authentic Gal3Man4, F1, F2,
F3 and F4 is fractions of 2nd activated carbon column chromatography.
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Fig. 5. Comparasion of growth activity of Bifidobacterium longum
by the treatment of Gal’Man,. A: Control (MRS), B: Gal’Man,.
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Fig. 6. Comparasion of growth actmty of Bifidobacterium blﬁdﬁm
by the treatment of Gal3Man4 A: Control (MRS), B: treatment of
Gal’Man,.
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Preparation of Gal’Man,(6°*-mono-o-D-galacto-pyranosyl-B-mannotetraose) by Bacillus sp. B-mannanase and
Growth Activity to Intestinal Bacteria

Sang-Woo Kim' and Gwi-Gun Park (‘Institute of Protein Engineering, University of Oscka, 1-1 Yamadaoka Suita,
Osaka 565-0871, Japan; Dept. of Food and Bioengineering, Kyungwon University, Seoungnam 461-701, Korea)

Abstract: For the elucidation of substrate specificity to the brown copra meal by Bacillus sp. B-mannanase., the
enzymatic hydrolysate after 24 hr of reaction was heated in a boiling water bath for 10 min, and then centrifuged
to remove ‘the insoluble materials from hydrolysates. The major hydrolysates composed of D.P 5 and 7 galactosyl
mannooligosaccharides. For the separate of galactosyl mannooligosaccharides, the supernatant solution of 150 m/ was
put on a first activated carbon column. The column was then washed with 5/ of water to remove mannose and salts.
The oligosaccharides in the column were eluted by a liner gradient of 0~30% ethanol, at the flow rate of 250 m/
per hour. The sugar composition in each fraction tubes was examined by TLC and FACE analysis. The combined
fraction from F3 was concentrated to 30 m/ by vacuum evaporator. Then put on a second activated carbon column.
The oligosaccharides in the column were eluted by a liner gradient of 0~30% ethanol (total volume: 5 /), at the flow
rate of 250 m/ per hour. The eluent was collected in 8 m/ fraction tubes, and the total sugar concentration was
measured by method of phenol-sulfuric acid. The major component of F2 separated by 2nd activated carbon column
chromatography were identified Gal’Man,(6*-mono-ci-D-galactopyranosyl-B-mannotetraose). To investigate the effects
of brown copra meal galactomannooligosaccharides on growth of Bifidobacterium longum, B. bifidum were cultivated
individually on the modified-MRS medium containing carbon source such as Gal’Man,, compared to those of
standard MRS medium.
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