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Examination of Degrading Enzymes in Measurement of Gelatinization Degree

Hideki IKEDA* Masayuki GUNJI* Yoshinori TAKAYAMA* and Kenji TOMITA*
*Yokohama Customs Laboratory
1-6-2 Shinko, Naka-ku, Yokohama 231-8401 JAPAN

We calculated gelatinization degrees of corn starch, potato starch, rice flour, red bean flour and boiled

red beans from the quantities of glucose generated by them when they were reacted with enzymes, and

the results were examined. The examination confirmed that mixed enzymes and crude enzymes were

unsuitable for gelatinization measurement because of their high degrading power against raw starch,

and that a single enzyme made to react with glucoamylase gave the best result. In the case of boiled red

beans , however, starch was wrapped in protein membrane and the enzyme was prevented from

functioning fully, which tended to reduce measured values. This indicates that prudent, scrupulous

preparation is essential in the pretreatment process.
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Table 1 Composition of Preparations

Rhizopusniveus (7% ) 77 Vo) 3K - EALTRBL (L) Fl(?:rlaot;n ]SZt:’lch Flour or Starch
Rhizopus.niveus (7 € / A7 €) H13% | SIGMA#L  (H) (%) (%)
2. 2 PWEERUINES Preparation | 0 100
PR
AR A Preparation 2 25 75
Shaking Bath BW200 © ¥ < h R}225L Preparation 3 50 50
(37°C, 2R, #REEL90m],55) Preparation 4 75 25
A Preparation 5 100 0
R 6)
«aT73IT—F 280w/ ml

INVayIT—+ :20u/ml
s« 37C

Table 2 Enzymes

FOBERR ¢ 2 BRR Origin of Enzymes
RIskEOIRES 0l 4 o -Amylase B.subtilis
JC R L 7= WERRFR A - 0.2M (pHA4.8) P.pancreas
TV 7 7 —ALEDRESE DN — 4 Ak Glucoamylase A.niger
2. 3 EBAFE R.niveus (Pure)
FZRETAKE, TABOSHERNN0GIIR S XD IZIFMH R.niveus (Crude)
CEYIY, ATAKRETF A - THEIZER L2, Mixed Enzyme B.subtilis + A.niger
250mlIER L 720 B.subtilis + R.niveus (Pure)
COFREIEZ 100mIA 27 T A TI250mID O ELL, —JF B.subtilis + R.niveus (Crude)
(A) ZZDF F100mUEAL, 1{1373 (B) (3 ibMsis Tl 4 P.pancreas + A.niger
Y RS B EERR A L, A2 100mlC A L7, P.pancreas + R.m:veus (Pure)
. . P.pancreas + R.niveus (Crude)
B@’)%&')%%CLT‘\A%&%{%% IDoWTIE, AFL7RME

)LD LTARRUMALK 2 %4 2D F LERL, EF

L7

KIZ200ml A A7 5 A2 FEEA, B%, %4100:.0, 75 Scheme.1 Calculation of Geratinization degree
25, 50150, 25:75, 0: 1000#&TH E#zom 5L
R L7 SIS (REMEE e T 35 —¥80u/ml, 7 Geratinization degree (%)
w373?—€mwGML£%i7~,$E@$i7w:7i
7 — X200/ mll% % & ) ITTE L 720 2MEEREEER) % 1 ml Product Welght
Mz, ERREEHTRC S 7, ( of Glucose x 0.9 100
Llifmﬁ FEHAIZNZ, 200mlIZERL7zd D EkMhkL ( Dry Weight of Sample )
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Fig. 1 Content of Geratinized Starch (Corn)
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Fig. 3 Content of Geratinized Starch (Corn)

LT B e ——— —=
%0 b oo
< 80
= 70 :
o E
g 60 I+ = /
£ 50 D”/
g 40
2 w0 yaa
20
10 e
[
0 20 40 60 80 100
Preparation (%)
Fig. 2 Content of Geratinized Starch (Corn)
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Fig. 4 Content of Geratinized Starch (Corn)
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Fig. 5 Content of Geratinized Starch (Corn)
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Fig. 7 Content of Geratinized Starch (Corn)
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Fig. 9 Content of Geratinized Starch (Corn)

—&— Glucoamylase (Rniveus:Pure)
---0--- @-amylase (Ppancreas)
---0-- @ -amylase (Ppancreas)+ Glucoamylase (Rniveus.Pure)

100

90 =

80

70 e
- /
60 e

50 T

0 /

30

Determination (%)

20 e

0 20 40 60 80 100

Preparation (%)

Fig. 6 Content of Geratinized Starch (Corn)
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Fig. 8 Content of Geratinized Starch (Corn)
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Fig. 10 Content of Geratinized Starch (Potato)
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Fig. 12 Content of Geratinized Starch (Red Bean Flour)
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Fig. 11 Content of Geratinized Starch (Rice Flour)
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Fig. 13 Conversion Value (Red Bean Flour)
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Fig. 14 Content of Geratinized Starch (Boiled Red Bean)
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Fig. 15 Conversion Value (Boiled Red Bean)
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