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Abstract

Locust bean gum galactomannan was hydrolyzed to degree of polymerization (D.P.) 2, 4, 7 galactosyl
mannooligosaccharides by the purified p-mannanase. To investigate the effects of locust bean gum
galactosyl mannooligosaccharides on in vitro growth of Bifidobacterium longum, B. bjfidum, B. infantis,
B. adolescentis, B. animalis, and B. breve, Bifidobacterium spp. were cultivated individually on the
modified-MRS medium containing carbon source such as D.P 2, 4 and 7 galactosyl mannoolgosaccha-
rides, respectively. B. longum and B. bifidum grew up 9.0-fold and 6.6-fold more effectively by the
treatment of D.P 4 galactosyl mannooligosaccharide, compared to those of standard MRS medium.
Especially, hetero type of D.P 4 and 7 were more effective than homo type of D.P 2 on the growth of
Bifidobacterium spp and Lactobacillus spp.
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oligosaccharides= Q1A <] A4 J AUdEE A
HemicelluloseZ2A #A &jslA] &8t = 7 st=dl F83% AL 3= Bifidobacterium®] F

O 2 mannan, xylan, galactan 50| ¢lon, o] AP ZAM F83ltH= Zo] WA THChoi &
ol mamnane B-1,4-mannopyranoside A %2 main Park, 2004a; Kobayashi et al, 1984; Hoffmann &
chain® 2 3l= thgol™, £3] konjac glucomannan, Bircher, 1969; Gyrgy et al, 1954). Bifidobacteriyim-s

locust bean gum galactomannan, guar gum A7 Agozx datel HuE MRS (Calk &
galactomannan, copra ZFAFQ]  white copra meal Martin, 1993; Tanaka & Shimosaka, 1982) “g%]
galactomannan % brown copra meal galacto- v wRle] g velde, 437 areE

1—9 —J—gz}‘g‘ ’4‘!“:1’9'01] —'—E‘E 'ZI"‘L; H]E}‘ﬂ B
<  FA% T (Mitsuoka, 1982; Mitsuoka, 1990;
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Staphylococcus — auveus,  Salmonella  typhimurium,

Yersinia enterocolitica 2 Clostridium  perfringens
S 2w vAEe] AF A AgaE W
ah, Z2ujo| o HAYEL FuHE 73S A
ot Gl AMAEL e WU uAEe] g
AgAH L ZAA7I7IE FrhKim et al, 2002;
Saavedra, 1999; Lee & Lee, 2001; Hughes &
Hoover, 1991). =3t 98] B Fog gy H
ERR], obrmit, whild Fof A, W7kl 4sh
£ 59 F9% e s Ae guA U
(Goldin et al., 1980; Kaila et al., 1992; Marteau
et al, 1990; Mitsuoka, 1980). Ab&e] tiee o
1 gd 3x10"014e] Alito] EA8t] florag ¥
At 9o, °|F Bifidobacterium®] -’3El 7t
AAAZe] Q8 factorE ZFHE-ELT Uk A
flora®] FAlE £ /IR SAlsht dukE e
2 AFshkes AF, Ao, 2EHZ, 715 o
zrslAl Wk}, Bifidobacterium® F3) ¢
Ak AR (EFAR1AE, At FREsE
)l s AH, HgHeE g g A
& aFE 23 "Hrklee, 1996). 3 A
FUldES FHAZ RENA Bifidobacterium
7} galactooligosaccharideE &8 o2 &3 Fo3)

o A AdAkel ) Fu iR FEIE
ZARE Azl AT L-E £9 nitroreductase, trypto-
phanase, urease 52| VA& &4 A FIfib
&9l 9E, Yo} ko] A5)sle] Bacteroides?}t
el o3t AUl Favt JAEHE FAeE o}
Bt R =9l e (Heo, 1995), galactomannooli-
gosaccharide$} glucomannooligosaccharide®] 3=
59} 79014 Bifidobacterium®] A4S £z Bl =
Al vebd bl slok 53] GaPMan Al B. longum
o] vl v 10819 F4] &A1& YepAT
(Choi & Park ,2004b).

wEtA] B A= Trichoderma harzionum -
# B-mannanase®] 2]¢t locust bean gum galacto-
mannan 7FEES] oligosaccharidesE £ « A8}
x, 9= &2l13e Bifidobacterium spp. 2
Lactobacillus sppol tist 485848 ¥ A ESIIT
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Trichoderma harzianum 532l B-mannanase2|
AUAL
[ B4

FAAAY] BRI ZA2 cellulose 3.0%, com steep

liquor 3.0%, KH,PO, 1.0%, (NH,),SO, 0.2%2] e
AR 2L FEEYE 10mLe FHE8l] 28°C,
130 rpm, 9617} jar fermentor (KFC, KF-51) &
vjekste] 4°C, 11,000 pm, 15% YA E2 (Beckman,
rotor 14) 5 A59E& ShN 0T ARSI HKim
& Park, 2005).
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T (280 nm)F SAHEH(260 nm)e] FEES
UV-spectrophotometer  (dmersham
Ultrospec 1100 pro)llAl Z783 1.5xA4-0.75xA,,
o 42 o8d ATE BUA sEE AL,
A stepFolle= Lowrye] W (Lowry et al, 1951)
el T EEE Blssin,

Biosciences,
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B-mannanase®] A§AF#EFS DNS 3 Az
(Miller, 1959a)l] <3t 85I th. Z 0.5 mLe
1 % Locust bean gum, 0.4 ml®] Mcllvaine buffer
(pH 6.0)%} 0.1 mLe] FA7F A AR vjFdg 4o
50°Coll A 30:27F REEAIZ] & AAE mannoseE 3
Aate] 570 nmollA FEEE SSAT. TEIFY
D-mannoseZ 0.1~1.0 mg/mlE AFRSISIE, &
1 unit®] B-mannanases HYZRANA 18E A
%= D-mannosed] 3ll@st= 1 mg/mLe] A3
WEshe G40 oz AHosls]
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Locust bean gum galactomannan 7|5l 2
2| 02| 22| 2 Thin layer chromatography
(TLC)

Fade] i3] 0.5% locust bean gumg 60°C, 8
AZF 7HRE sl TLCE w8l Y2 AESITh
activated carbon powderE 100°C 1417+ 713t &
column (3x120 cm)o ERIAFAL, SFFE ©
of 24717 Fet HRSAR F FEAS FYsta,
100 mL/hrfF-9 2 ubed 20 mLA ethanol 0~50%2]
linear gradient3ls] & column chromatography
& ol&st] Be sk

TLCE McCleary$ (McCleary, 1982)9l wie} T}
I e s AN F UVERAL ¥ spray
reagent® FF-3F 140°ColA 5E7F 7HESte 2E
A5k TLC plate; 25 TLC plates 20x20 cm
silica gel 60 F,;, (Merck, Germany), Developing
Solvent; n-propanol: methanol:water = 5:2:3:(v/v/v),
Spray Reagent; 30% sulfuric acid ethanol.
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et T2 22| nEe| Bifidobacterium
spp. ¥ Lactobacillus spp.0| CHEH A2

Bifidobacterium?; ¥t (B. animalis ATCC
25527, B. bifidum ATCC 15696, B. breve ATCC
15701, B. infantis ATCC 15697, B. longum ATCC
29521)9}  Lactobacillus%; oF (L. casei KCCM
12452, L. plantarum KCCM 40701, L. reuteri
KCTC 40417)ll tigt BSE5384 & A3 4
3 MRS #jAoA] BAAS ¥ thilel] ZAE
SRS 42 HUHe F ESREAY. A - £
e SP5gE 3ty IFEFed 121°C 15
7t autoclavedt F DNSH (Miller, 1959b) ©]&
3t dextrose®t TS FUFHFoE FH T &
modified MRS HiX|E ZA3l, 7173 24304
37°C, 48A17F Huhjeker 3 colonys& H|3l3L,
det 2707 AAugEt 590 nmelA FE=
EAe FHTE HRIA.
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Locust bean gum galactomannan 7 |-==5l &
2|uEe 22| ¥ =

49 100miel 3] 0.5%(v/w) locust bean
gums 8A|ZF 71ES) sled TLCE pattern (Fig. 1-
B): HES ¥F ZAY column chromatography
(3x120 cm)Z ©]&3] 100 mlhrf-4522 tubed 20
ml¥ ethanol 0~50% linear gradienty 0.2 T2 &
315t @49% column chromatographyol] <]+
49 02ml¢} 5% phenol 0.2 mliE 78t} &3t
Conc.-H,80, 1 mi& 7Fete] &8¢ 5 2087 W=
3l 490 nmE FHEE SATF peakE YER
= 7} fraction® TLCE pattern (Fig. 1)& HESF
A3 fraction No. 16, 17914 =38 % 2, fraction
No. 20, 21014 Z3}% 4, fraction No. 35, 3604
Z3% 79] galactosyl mannooligosaccharidesS 3|4
a3t FH= 82 AT galactosyl mannooligo-
saccharide”} TLCA Rl o Fele 2 3]
F&o] Hol FHE g Uis A7 A JAYF
o Ath(Fig. 2).

£ sRdxe dFA gskey 28 2dx
B FERFAE FYF don Bed FE=2
= mannose®} mannose’} B-144ES ALY B-
1,4-mannobiose®, F¢ T4 B-144ES slaUs
B-1,4-manntriose®] main chain®] YW O 2 HE]
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Fig. 1. TLC of locust bean gum hydrolysates by activated
carbon column chromatography.

G : Galactose

A: Authentic mannose, mannobiose, manno-triose, manno-
tetraose, and mannopentose from top to bottom

B: Hydrolysates by the treatment of purified enzyme.
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Fig. 2. Separation of locust bean gum hydrolysates by
activated carbon column chromatography.

24 mannose®l| galactose”} a-1,62¢E XY
6°-mono-0-a.-D-galactopyranosyl-4-0-B-D-mannotriose =,
THE 7 142 FILUE B-14-manno-
hexose®] main chain®] FLLTEO T RE 247
mannose®l] galactose”t o-1,62 TS FIALUE 6~
mono-0-o-D-galactopyranosyl-4-0-B-D-mannohexaose 2]
TZ2 FAHEAT. U= 82 dAHE NEE B
3| Fgo] Yo} FREAL 3= T},
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FET=Y locust bean gum galactomannan 7}
S5 22|0Y9| Bifidobacterium spp. L
Lactobacillus spp.0ll CHEH AfSEH

Bifidobacterium® o(B. longum, B. bifidum, B.
infantis, B. animalis, B. breve) 2 Lactobacillus%
TF(L. casei, L. plantarum, L. reuteri)o] TH3+ A
SE4E EX7] 98 MRS Bl oA e2de
¥ gl A9 8% 2, 4, 7 L3 A
55 747} A7t ¥ BFehdst AL s =
A A3 Seagel F7HEA @2 MRS brothel]
vzl AL_E7 2L BTy 53] B longums &
T=27} 6.080, SF=471 9.08], SEET0] 7.00 =
7P st ASEES JeplaL 9lem, B bifidum
Xz FHE=4970] Z42E 6600, 43909 955 A
#&2 24L& Ho|a IrH(Table 1). Homo typeS!
FY =2 = galactose’} branchingdtx I hetero
typed] FHE 49179 L aFo] AEEFK FA o
o $-53A el

Lactobacillus®: a9 8| A = Bifidobacterium
spp.ETHE W ASEAHE HYov £8aFo
H7MEA %S MRS brothe] H|3] E2& HEE3
A4S Bygor E3 L caserNeE 3= 49 7

Table 1. Summary of growth activity of Bifidobacterium
spp. by the locust bean gum galactomannan hydrolysates

Bifidobacterium sp.  Medium CFU/ml a;?;gz,z)
Standard MRS 3.4X10° 100
. MRS+DP2 79x10° 232
B.animalis —\ 12s +DP 4 83x10° 244
MRS +DP7 9.6x10° 282
Standard MRS 1.3x10° 100
, MRS +DP2 55x10° 423
B bifidum \irS +DP 4 8.6x10° 662
MRS +DP7 5.7x10° 438
Standard MRS 2.4x10° 100
5 breve MRS +DP2 6.0x10° 250
MRS +DP4 1.Ix10° 458
MRS+DP7 87x10° 363
Standard MRS 1.8x10° 100
B iy MRS *DP2 3.8x10° 211
MRS +DP4 42x10° 233
MRS+DP7 52x10° 289
Standard MRS~ 3x107 100
MRS +DP2 1.8x10° 600
B.longum —\eS+DP4 27x10° 900
MRS +DP7 2.1x10° 700

Table 2. Summary of growth activity of Lactobacillus spp.
by the locust bean gum galactomannan hydrolysates.

Lactobacillussp.  Medium  CFU/ml aievli%z )
Standard MRS 4x107 100
L ower | MRSTDP2 X107 200
MRS+DP4  12x10° 300
MRS+DP7 22x10% 550
Standard MRS~ 4.8x10° 100
L ploaran. MESTDP2 5610117
MRS+DP4  60x10° 125
MRS +DP7  87x10° 181
Standard MRS~ 23x10° 100
L v MRSTDP2 22xI0F 96
MRS-+DP4  19x10° 83
MRS+DP7 42x10° 183

o] z}z} 3.0d, 55419 ASEFZ A4S eI
O™ Bifidobacterium®; TFY FEFZHLZE hetero
typed] ZFFE 22379 °] homo typed] AEF=
SYnFHT ALYl A vehvs Aoz A}
S5 THTable 2).
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Locust bean gum galactomannan 7123 <23
Fo] BEElv a499 s8] 0.5%% locust bean
gume 7158 3t TLCE pattemS HES &
A%t column chromatography2 ©]-&3] ethanol
linear gradient® F& HEl3lgch 8 H &4
< phenol-H,SO W& ©]&3td &4 F, TLCE
patternS FHES A3}, locust bean gum galacto-
mannan 7R SEAEE FHE 2, 4, 7E £
B8}, Bifidobacterium®3 Lactobacillus®; o<
o tigk S F3 E4E vwstr] 93 MRS )
Ao A 2x=g Al EE 1LFE HIrs
modified MRS MRS ZAIg &, §7])4 27139
A 37°C, 48A1ZF A Fste] 590 nmellM g
4351 FHTE S, TLI iR 24
ByhA]e] =8l colony®] 45 BT
3] B. longum =27} 6.08, FHE47F 9.0
v, =70l .08 2 P e ASEEE U
N2 o™, B bifidumo N E SH=49} 70 7
ZF 6.6, 43ve] 3 ASEZ FAYE Kol
21Tt Homo type¢l HFE2HTIE galactose”}
branchingd}32Z 1= hetero type®] FHE 49 79

Aa to g
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