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Carbohydrases of the kidney beans, Phaseolus Vulgaris L :
purification and characterization of galactanase

Motomi ARAKI, Mami NOBUNAGA, Azusa TAKEUCHI,
Asami MUROOKA, Saori YAMASHITA, Kaori TSUNODA,
Haruki MATSUSHIMA and Mikihiko KOBAYASHI
Department of Food and Health Sciences, Jissen Women's University

Galactanase activity in a homogenized preparation of the kidney beans, Phaseolus
vulgaris L was examined together with the other carbohydrase activities. This enzyme
was purified by the affinity column and gel-filtration column chromatography. SDS-
PAGE showed the enzyme had molecular weight of 34kDa. The enzyme hydrolyzed the
substrate galactan by endo-type of action and produced several galacto-oligosaccharides.
Because the substrate galactan used in this experiment was isolated from the gum arabic,
which contained -1, 3 - galactan as a major component, this enzyme would correspond
to B -1, 3-galactanase.

Key words : Phaseolus vulgaris (\"/UIFAE®), galactanase (F7 7 ¥ F—t),
B-1,3-galactan (S-1,3-4 727 % ), endo-type enzyme (> RTUER),
trehalase (kLT —18)
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2. ERAE

1) BRFRE

HHRDOW AT AED (500g) 1T 40mM LS ik
(pH5.2) Z M A CTEEM: L., &=L RE% o LIKIZ 80%
PFC R D kOB T v = A E Nz, 4C.
24h $HE % OVEE 2 E OB Ko TR L, 67% 72
Vem— U L, R & L CHERRE Lz (B
T, INEHEER EERRT D), Fio. LEOERIC
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2) EMEREE
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=T A= I T DRV R EDEL L BRES
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- peak2 1%, peakl LD e VRS ThHDH I &
5 peakl OHEKTH D AMREME L E 2 5D,
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AEDDOEREY) % 30°C TH I LT L, #RIY
IZERER L7250k & TLC T8 L7245 5. #5 (0h)
THEMENE D galactose & U AR WL EIZ TIC)E %

BT ha~v NI TT7 4 — TR LUEEEEY AN
THERIKE N 24T > 7= (X3), Laemmli (2 &
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£1 VAITAZTOMBERDOEEMKSHERDEFNE

pH 5.2 pH 6.5 pH 7.8
# Substrate Activity Substrate Activity Substrate Activity ™
1 Soluble starch 40.9 Sucrose 182.8  Soluble starch 50.8
2 Trehalose 30.2 Trehalose 143.2  Me-B-glucoside 42.2
3 Laminarin 28.7 Soluble starch 142.9 Xylan 36.0
4 Sucrose 27.8  Alginic acid 42.8  Glucomannan 32.8
5 Me-B-glucoside 27.3 Me-B-glucoside 36.9 Agar 31.9
6 Glucomannan 24.9 Pectin-lemon 34.3  Alginic acid 30.6
7 Xylan 24.0  Xylan 27.5  B-Glucan 28.3
8 Pectin-lemon 21.7 Dextran 26.9  Laminarin 27.6
9 Pectin-apple 18.9  Laminarin 25.2 cMC™* 27.4
10 Pectic acid 17.9  Agar 23.4  Pectic acid 25.9

*k Enzyme activities were represented by the amount of reducing sugar released as
the pmole of glucose.

* sk CMC Carboxymethyl-cellulose
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30 £2 VATAEFOOAS V2 T—EOEBERHEN

0 a) Substrate Peak 17 Peak 2
Galactan 44.9 19.4
Pectin-apple 69.6 48.9
40 Pectin*lemon 45.9 41.3
Pectic acid 88.4 68.5
20 Guar gum 26.8 15.3
Carageenan 12.4 62.7
0 ) ini i 2.7 3.5

Alginic acid
2 1 6 8 10 Agar 22.8 8.9
pH * Enzyme activities were represented by the amount

A500(Glc pg)

100 of reducing sugar released as the pmole of glucose.
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peakl (K 2b) #HEH T/ X LIS SHETE
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Z 7 F—ADIFNITH A THERER LTS Z L
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a, WATAEDDOT T 7 2T —BEFNVIERO N T L THEL, 557G peakl, 2(1X 2b (2R
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TIETHRIRENEHT T 74 DIFER LT
b, BB TIXAGP & LCa-1,4-HF 7Y o f#Eh
LRI FUBROEMIC, B-1,4-HT 7 X0y
BRI A2 R L Tl . BB TIEB-1L,3-Kani 7
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Y RE Y REORKE ZORT F L ONHRED
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%,

Lk ST T 7 2 Tid, B-REATD B, 4-
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