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Fig. 7. Paper chromatogram of lactose(30%)
hydrolyzate with 2M hydrochloric acid at

1007C. Std=standard mixture of Glc{glucose),

Gal(galactose) and Lac(lactose).

F23 1A gAsdnh. oF 16477
A e B, bc de ) R LoD
%A, B, C, D, E, F)ol 44o] 2xsgich
olei7tA mASdNN £ SR A

of o3t gElngdo HUAPL ZM Jd4F
9l 30%F3<S 100CAA 1647 74 &3]3
QA& olF, 4%, AlY, 2 2 8§98 ¢4
3 &Euge] MG F 22% HBAAH. 5F

F9 &8ugd(A, B, C, D, E)E preparative
paper chromatogravhy 2 43k shube] AHF
2.2 Azt Fg é% BEAg Aatd 9

3tH A, B, C, D 38349 BRELE
Faln e, Ex Z2HEATOZ FAY

Table 1. Sugar Composition of the Oligosaccharides

Oligosa- Ry values Molar matio
ccharide  on paper chro-
matogram Galactose Glucose
A 0.87 1.0 2.1
B 0.80 1.0 1.2
C 0.73 1.0 1.6
D 0.66 1.0 0.8
E 0.58 + -
+, Detected ; —, not detected.
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Fig. 8 Gas chromatogram of lactose(30%) hydrolyzate

with 2M hydrochlaric acid at 100C for 16h.
1=glucose and galactose, II =disaccharides,
I =trisaccharides, IV =tetrasaccharides, V =
pentasaccharides and VI=hexasaccharides.

of A8t A olE &lugde ZEFQ gly-
cosidase(a-, f-galactosidase, a-, f-glucosidase)
o 3 BdEoE ALBIHIAE A 5
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Talbe 2. The chemical structures of disaccharide formed from lactose by reversion

Fraction Structure Fraction Structure
A f-D-Gle-(1—4)-D-Gal D a-D-Gal-(1—6)-D-Glc
B-D-Gle-(1—3)-D-Gal a-D-Gle-(1—6)-D-Gal
B B-D-Gle-D-Gle B-D-Gle-(1—6)-D-Gal
B-D-Gle-D-Gal E a-D-Gal-(1—6)-D-Gal
C a-D-Gal-(1—2)-D-Glc B-D-Gal-(1—6)-D-Gal
a-D-Gle-(1—6)-D-Gle
B-D-Gle-(1—6)-D-Gle
a-D-Gal-(1—1)-a-D-Gal
I AR e, ol gyl 3HYH e Fu
(a) A3 @ik (net work) 722 Adte] HEAE(de
gree of polymerization)?} & gzl A
& EVTEA e AeZE A A,
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i Zategangel My
2 }
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E o slase, EC. 3. 2. 1. 23)& #9< 7Asn ge
T () gaEro Fax B2 Alelo] fl-4 glyc
;:‘3 osi ¢ linkage® #dAwsle] {& sl4E8 8
o, fgel ZteislFe ve-ZAREAg bl
Sl o] t} 2 wfo Hol(transgalactosidation)
I AlA gelug g A4dsts 2oz 484 o
(Mozaffar et al.. 1984 : Taba et al., 1985). &
I dosid Wlgyas gdugs see
e Ex0) 719, #8AZT @ f7e) sEd we
. . _Retention time(min) ) 2zl 2y gdutyg oz 10~50% 9 —QAE] } o)
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Fig 9 Gas chromatogram of the eluent passed through
the column (2.0i.d. X 15.5cm) packed with
strongly acidic cation-exchange resin(Bio-Rad
AGB0W-X8) at 97°C. 10% lactose solution
was passed through the column at a flow rate
of (a) 30mli/h or(b) 7.5mé/h. 1 =glucose and

galactose, I =disaccharides, II =trisaccharides,

| =a-and p-actose.
52 9¥skti(Huh et al, 1990a). o} AL o]
e o] HEAZ] AEF ol
o] Aol F8%F agle] HA RItE

o ZRE o}
siek(s

3% 37%9 &ugd S A4
%=, 1989). Paper chromatography ¥
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AGalactosyFO-R+H-OR—#Galactosy-OR+H-OR

R=H : Hydrolysis
R =Sugar : Transgalactosylation
Transglactolysis
Fig 10. Action of f-galactosidase



Ho 9t Eald &g = K. fragi-
lis7} 971(3 S, 1989), Aspergillus oryzae”}
2070 4 H(Toba et al., 1985). el &
TEE A4 719 wgt =t # Table. 3
% 2ol 5¢ 813 A ¥ (high galactooligosace-
aaride syrup)o 228 FH£ A W ZIPEA
£ AAT &4 £5179 e g48 2

Glu

Gal

ZolE e ot gAY & A(EH T,
1989).
Table 3. Oligosaccharide structure
~-D-Gal-(1—6
A-D-Gal-(1=6) 1, o

B-D-Gal-(1—4)

8-D-Gal-(1—3)-8-D-Gal-(1—4)-D-Glc

A-D-Gal-(1—4)-8-D-Gal-(1—4)-D-Glc

p-D-Gal-(1—-6)-8-D-Gal-(1—4)-D-Glc

A-D-Gal-(1—6)-4-D-Gal-(1—6)-D-Glc

B-D-Gal-(1—6)-8-D-Gal-(1—6)-D-Gal

156)-5-D-Gal-(1—3
(16)-4-D-Gal-(1-3) $-D-Gal-(1-4)-D-Gle

B-D-Gal
(1-3)-8-D-Gal-(1-6)

B-D-Gel-(1-6)-8-D-Gal-(1-6)~8-D-Gal-(1-4)-D-Gle

A-D-Gal-(1-6)-4-D-Gal-(1-6)-f-D-Gal-(1—6)-
#-D-Gal-(1-4)-D~Gle

3. Sucrose25-E{ F-fructofuranosidasedi|
olst ZHEgE|NEe| MM
THEA Hol A & (f-fructofuranosidase, EC
32.126)e %, NER UYE T By
A Z2EHo k. o] HolF i sucrosest HE
54171 sucrose?] p-fructofuranosideZ §+&
A8t fructosyl7l S FEA71Z, FaA)
fructosyl?]| & o} & sucrose®z}o] =HEA A
7l Aol A1#A fructooligosaccharideE A1 A&}
Aoz deiA Adk(AHS T, 1985).
THEA Fo|gAhE AAE nYdERE o
Hqffio] xauElo] gley 2 F AT Aureo-
basidium pullulans 2 Aspergillus niger”} o]
2ol Erh
1) Soluble enzymedl ¢]3t &a]ago] 34
A.nigere] ¥HE 25dald, 4R}

s
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Fig. 11. Paper chromatogram of the oligosaccharides
eluted from a charcoal-celite layer water, b

and 40% ethanol

S:Standard compounds, LH : Lactose hy-

drolyzate
Ao 5ol obHE HHste] AL xELY
S sucrose® o] wFLoA EHEA FEIA
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Ca-alginated o] T @Yo Z AAH3JlstA su-
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CH,0H CH:0H CH.0H CH;OH
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OH OH OH OH
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o wo ¢ HO © 1o { 11-K i :
sone B HoHC HOH.C HOBGC estose (M. Weight : 504)
O o} 0
HO HO HO < HO;
"o CH:OH HO  CH, HO  cH HO  CH.
HOHL o HOHL 0 HOH:CO o
HO CH.OH Ho CH, HO CH, GF 3 Ca H42 021
HOHC =~ O HOHC . Nystose (M. Weight : 666)
K HO 7‘ § HO; |
Ho | CHOH  pi™ c,
HOH,C
1 ;o;
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Cx» Hs O
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(ketose) 2 HE 5= E21A % (molecular rear-
rangement) ol 9}3ted AAHE FFe oA A
olt}. A3F o}l (Tertiaryamines) 3 Boric acid
E2d A7 EAFAA S Helsted 90
%9 #&2 QA= 9t

et ol

V. 1 8te| g2|1ne

ZT(soybean) 2 2 REl 7]5E& L3 Fo
Fawd e Azxdy gF SYste T g0l
(whey)& Q8=23te] Fgejngde] AzHx

e I FAHEL gla)x A(raffinose) T &
E} 7] & ~ (stachyose) o] t} (1IE 3, 1990).
a-glucosidase= 7{&A o] nj@ APt o1, 4
-glycosidic linkage& 7} Eaidl= Fho]x Tk
7149 FE7 £& e 2129 9r g

Stachyose
CH OH CH,
’ 1o t—o. H 0 H HOiJC@
g
Ou oH CH,O0H
e H OH H OH
Raffinose
CH,OH CH;
HO 0_ 1 oi V—-C ;3 HOH.C 0\ H
H H OHY|
Nt Ho\(c)-H—P()(_o_k\'——’ CHOH
I oH H OH OH H
Sucrose
CH.OH
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H OH
. 25_*>1—- von
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Fig. 14. Oligosaccharide isolated trom soybean
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Fig. 15. Isomaltooligosaccharide

g o2 go Holdte HEE FHvustrh of
FAu2S o] fdle] AEOZRE OJATES
2] 21 % (isomaltooligosaccharide) o] 43 4 A o} (%
g%, 1989).
V. g2lmgel S
1. Hastd
dtH o2 AHdEd FHAL gdF5d T

of 9t amylasest $l4telolglol 7l4RalS
wor A%oldE AWML 6l grtel

FHe] EAse olFF A3F A
o2 RaH Fo o FoHEg 7%
AegiHEHELYIY, nHELHIud,
HEZL, TEYLY, JALTELZHIF)LS o
& d4ad 9dte steEdsA] ¢ wEo
27 A AWz FFHA g 7I5H S
HugS AZ3 AgA AHAA dddx 2
¥FJede SAHNUAT A5slA gk
el s gengdel dagdgelats A
o]

Fo qURA R} AZER & = gAu, A
Z2egdels E8e] ik
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2. HlOoATZe BAMFE Haoad e g8 Haste f4 2 ol E

Atgholut FE O] Al 2 Mol A s AAste olE {714 AW S A et
A8k M F & (microbial flora)2 AL 2 AEL=ES FAAZo= B = A A}
Edl fot7ldlM e viFoaTol FASHA T 9 715E& FYsoh. =3 HFHu A7 8jE
ol K77t HE wHRo=A7E FEHe A4l 9 Bel 44, Ade F7h Fueatas
I} fFAE g3 "ok AT g4Jde £d 1 Atz RN dAEA 4L Azt
gd ¢ 10°~10"9) wjmjLado] & 3FA T A& nge dagddelr] WEo] A
wlelHd HlogAade] ZAsta T HotA Ao =2t FuUAFelA ol gH
Aol 1071x Zrpgkch. wme AURId th 715 &GS RE ujdyaFoA o
¢l Clostridium perfringens7} 5-7}8}7] uf izl EHAT FRA DA dFTAAE ol &HA
2oz 9 fa2Eel Aol A4stel oz o
of %7l FFHol £79 =8I FAsA ATl ANHO T Y vELE 1
" ' B2 23 (64~82A) oA 237 A&Ho=Z
Table 4. BBATAEOC] 2|5t ¥82| FAH

. F L G G . F L G G
£ 18 o T M ] it o T M

Bifidobacterium M. hypermegas ++ ++ ++ —

B. adolescentis ++ ++ ++ — | Mitsuokella ++ -

B. bifidum — ++ ++ — | M. multiacidus ++ ++ -+ -

B. infantis ++ ++ ++ — | Clostridium

B. longum ++ ++ ++ — | C. butyricum A

B. breve + ++ ++ — | C.difficile - = ++ -
Lactobacillus( FLESFRTEH) C., rapulrificum - + ++ -

L. acidophilus + ++ ++ — | C. perfringens - ++ =

L. casei — 4+ ++ — | C. ramosum + 4+ ++ -

L. fermentum — 4+ ++ — | C. sporogenes — 4+ ++ -

L. salivarius + ++ 4+ — | Escherichia( KIETHEE)

Eubacterium E. coli( KI%TH ) — 4+ ++ =

E. lentum — — — — | Klebsiella

E. limosum — — ++ — | K. preumoniae ++ - ++ —
Propionibacterium Streptococcus( 3 EHIKTH )

P. acnes — — ++ — | S faecalis + + ++ -
Bacteroides Peptococcus

B. distasonis ++ ++ ++ — | P. prevotii - = ++ -

B. fragilis ++ ++ ++ — | Peptostreptococcus( ByEKiH )

B. melaninogenicus ++ — ++ — | P. parvulus ++ - ++ -

B. ovatus ++ ++ ++ ++| Veillonella

B. thetaiotaomicron ++ ++ ++ — | V. alcalescens - - - =

B. unlgotus ++ ++ ++ — | Megasphaera

Megamonas M. elsdenii - - - =

FO=fructooligosaccharide, LT =lactulose
G =glucose, GM =glucomannan
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v oA
g ZolE AT
] awe &

HAa#9 &2 Fig. 163 o AH3A 5.0
%7 A3 8UM 25.1% = F7rE A oA
< A3 2FAdE 2 ATE veldgdont
A3 SAF 8UA o= 12.6% 7R LY
(75HE, 1989).

3. ABNREANS 15

AT E MEZ 29 o] BEL&4A0 A
= 0
=

FaRAo ANE T
HIgMIEERAA =dEgan

27} AF Aol vlwste] 15mg/d4, LDL &
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