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The Changes of a-galactosidase Activities and Stachyose and
Raffinose Contents During Fermentation of Soybeans
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Abstract

Changes in the contents of stachyose and raffinose were determined during soybean fermentation. o-
Galactosidase activities were also monitored in soybean and its fermented products. The stachyose contents
were 31.8239 mg/g of soybean, 4.2217 mg/g of Meju, and 2.1184 mg/g of Doenjang. The raffinose contents
were 2.6914 mg/g of soybean, 1.7413 mg/g of Meju, and negligible of Doenjang. a-Galactosidase activities
was distinct in soybean and Meju. They were 14.5954 units/mg protein of soybean, 13.1489 units/mg protein
of Meju, and 1.9157 units/mg protein of Doenjang. The results suggested that the decrease of stachyose and
raffinose contents in fermented soy products were due to the o-galactosidase activity.
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Fe whoF o wof FyoINE TR
vl sk oAl Rl A X3} AR Wk T
2rE Fskich 942 dut 7Rl Az A
& 54 el WE AAsHHA Bl AHg-El ot
p-Nitrophenyl-o-D-galactopyranoside+= Sigma Co.oj|4]
Fatgieh.

2. £, REMYE, FXY 82 Y pH, HYNE 5T
7k Ao 48 ek, ZxbiA, AN §% 9 pH,
HAAbE L Ay ] miek 24 st

3. a-Galactosidase M &X

A5 20 gA 2st3 02 M QlAlekEoY(pH 7.0) 200
miE Arletol WEw F ALl 417 A F2
st4lct. 8,000 rpmellA} 3087k kel F AEHES
23} 60% ammonium sulfateZ A3 Hr}ehed &
wale AR A ) 2442F vkx) F 10,000 rpmel| A
4057 9AE=sl D& FAES 20 mig) A3
o2 cha] =4l F 8,000 rpmeilA] 3087F AAE=]3)
o AREE AARKRST. X A8 43
& Heo BAsgh go] AAR Haeg AP
AHE-sk et

o-Galactosidase 2} &A1& v} 5-92] ubil-g- g3}l
238l BhNE 40°C x4 587 vle] A
31217 ct. 10 mM  p-nitrophenyl-o-D-galactopyranoside
(PNPG, Sigma Co)Z 353 02 M 14ksk&l(pH 7.0)
0.1 mlo}] 40°Coll 4] EANL 0.1 ml 7Fbe] 1087} 1}
‘%"‘]7‘1 '—?_‘ 0.5 M Na,CO; ‘%‘QH 1 mi=E ‘:"_]"g’”g‘ %‘-X]/l]
Ak, §2% p-nitrophenol®] k& 400 nmell4] ZA
stodch. £ 84 15 E HReAIZE £ PNPGEY
E] p-nitrophenol 1 pmoles A s 40 o2
A 2l 5tej ek, Al A ek Bradford®ol| 7|3k Bio-
Rad Protein Assay kitZ- A1&-3leich.
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Table 1. Instrumental conditions for free sugars analysis
by HPLC

Items Conditions

Instrument Waters 600E, Waters Co., U.S.A.

Column Sugar-Pak™ 1 column, 6.5 mm x 300 mm,
Waters Co., US.A.

Detector RI Detector(Waters 410), Waters Co., US.A.

Temp. 75°C

Mobile phase 100% Milli-Q-water(3rd DW)

Flow rate 0.4 ml/min

e o g Z245led o) pre-incubations} HHg- X%
247} 20°C, 30°C, 40°C, 50°C, 60°C, 70°CE 2] 3}
ZA31geh. Wk pHE 7.02.8 314314t}

6. Stachyose, raffinose2} X 2¢

AR 1gE Asle) 27552 100 m! FE3) 347k
Zq} #E}53} & 0.2 um syringe filter(PVDF)Z &
3 7 ojof& HPLCE ©]-§-3}te] Table 13} & =
Ao 2 FAsgct
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1. 8, TEE, ZXY S U pH, Y ME
7t Ame] 48, Zxbd, 205, pH, 24 ALES]
Ao Table 26 vrehligie.
S3 ekl F 13.25%, Wl 12.42%, B3 58.8%=
Uehuith, Zebuil a8 A2 Rk 12 T 9.89%,

Table 2. Moisture, crude protein, crude fat, pH, and
titratable acidity of soybeans, Meju, and Doenjang

Soybeans Meju
Water 13.25+0.07 12.4240.11* 58.804-0.01
(g/100 g weight)
Crude protein
(g/100 g dry weight)

Doenjang

9.89+0.14* 13.98+0.29 7.344-0.68

Crude fat 16.51+£044 21.78+1.22 14.7310.55
(g/100 g dry weight)
pH 6.61+0.000 6.73+£0.01° 4.9710.01

Titratable activity 16.73+£0.31* 24.33+2.3% 31.602-0.92
(mf)

1) In each column, different alphabets in superscript show

statistically significant difference (p<0.05).
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w3 13.98%, HA 7.34%0 1 AL F 16.51%,
W 21.78%, DA 14.63%2 e T4 HolH
Aol & B4 eHp<0.05).
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2. a-Galactosidase &A

o-Galactosidase 8432 F 14.5954 units/mg protein, |
2= 13.1489 units/mg protein & & x}o]7} ¢l (Table 3).
2=y "AN A= o-galactosidase 4do] 1.9157 units/
mg protein®. F3} wlFHrh feljHos FYrip<
0.05). o & YA AR AmA SR D
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3. pH ©i3}0]| U}2 a-galactosidase &4

pH ¥ 3}o)| w}& o-galactosidase B4 W35 FAMH
Az}, F, dF, 2% ZF pH7.0-7544 74 2
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et

Table 3. o-Galactosidase activity of soybeans, Meju,
and Doenjang (Units/mg protein)

Soybeans Meju
Enz. activity 14.5954+0.01c 13.1489+0.09° 1.9157+0.01*

Doenjang

1) In each column, different alphabets in superscript show
statistically significant difference (p<0.05).
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Fig. 1. Effect of pH on o-galactosidase activity.
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Fig. 2. Effect of temperature on o-galactosidase activity.

4. 25 W30 02 a-galactosidase &4

2% wW3le| @& o-galactosidase A A=
Table 59| Wehdl whe} 2o}, 40°Cell A 71 E3ka(E
14.5954 units/mg protein, |5 13.1489 units/mg protein,
%172} 1.9157 units/mg protein), 50°Col| A= u]=3r 9k
A& B0t 30°C o]3te} 60°C o] el Me Ea &
o] Zhasksict.

5. Stachyose, raffinose| &2}

Stachyose 22 T 31.8239 mg/g, W5 4.2217 mg/
g, $AER 21184 mg/g o 2 vieh} oiF LE A
o] mhe} 73 231edt}. Raffinose ¥EF® 3 2.6914 mg/
g, WF 1.7413 mg/gel gz ARG = viger
Yeht ol % 2a e e} zhasisiti(Table 4).
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Table 4. Stachyose, raffinose and other free sugars
contents of soybeans, Meju, and Doenjang (mg/g dry
basis) ]

Eiy

Soybeans Meju Doenjang
Stachyose 31.8239 4.2217 2.1184
Raffinose 2.6914 1.7413 Trace
Glucose 8.8768 9.2708 0.5985
Galactose 2.0233 6.5750 2.1510
Fructose 6.8765 9.1206 4.3869
Sucrose 51.2420 4.1626 2.0937
Maltose Not detected Not detected Not detected
Lactose Not detected Trace Not detected

1319} o-galactosidase®] T4 WlshE Ao 1R 7] $)5}od
%30 =|glc}. Stachyose, raffinose= 2tz 3 31.8239 mg/
g, 2.6914 mg/g, w5 4.2217 mg/g, 1.7413 mg/g, <A
HA 21184 mg/g, trace® Uieh} dlF W& 1} ol
a2} 7+slat}. o-Galactosidase A2 F 14.5954
units/mg protein, W= 13.1489 units/mg protein &2 X}
o]7} Aglort ¥R el A& 1.9157 units/mg protein o
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