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Abstract

The purpose of this study was to develop the production technology of modified starch. Comn starches were
gamma irradiated at 0-110 kGy and the effects of irradiation dose levels on the physicochemical properties of
corn starches were investigated. Blue value Hinearly decreased, while alkali number and solubility markedly in-
creased as irradiation dose levels were increased. The optical transmittance increased as applied irradiation dose
levels were increased in the temperature range of 65-95°C. Water binding capacity and swelling power showed
maximum value at 30 and 10 kGy, respectively and they tended to decrease thereafter. Gelatinization viscosity
of the gamma irradiated starch considerably decreased as compared to that of the non-irradiated starch. Ir-
radiation at 110 kGy resulted in a marked reduction of peak viscosity and cooling viscosity at 30°C by 100 and
300 times, respectively. The physicaochemical properties of corn starch irradiated at 30 kGy were similar to
those of commercial acid-modified starch, while those of corn starch irradiated at 100 kGy were similar to

those of oxidized starch.
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Fig. 1. Effect of y-irradiation dose levels on blue value
of corn starch
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Fig. 2. Effect of y-irradiation dose levels on alkali
number of corn starch
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Fig. 3. Effect of y-irradiation dose levels on transmit-
tance of 0.2% corn starch suspension at temperatures
ranging from 50 to 95°C
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Fig. 4. Effect of y-irradiation dose levels on water bind-
ing capacity of corn starch
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5. Effect of y-irradiation dose levels on solubility
starch at 90°C
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Fig. 6. Effect of y-irradiation dose levels on swelling
power of corn starch at 90°C
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Fig. 7. Effect of y-irradiation to corn starch on pro-
ductivity of glucose by the addition of 60 yu/ Termamyl,
100 1/ Novo AMG and 100 p/ Nove Promozyme
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Fig. 8. Effect of vy-irradiation to corn starch on pro-
ductivity of glucese by the addition of 60 n/ Termamyl,
50 pu/ Nove AMG and 50 p/ Novo Promozyme



AH30 kGy) 2 v A} HE BF
gl A8 Fohskad
- S 2ok dettsiet, 2o
M= 2ok 2AF HE(30 kGy)F} v 24 12F
ofall fo14a] Aol & el e¥skrh(Fig, 7). Hlw,
Novo AM Novo Promozyme-& ZV7} 50 W2 714
AlZE A, Ak 2AE ) F3lsted, ukS 94
Zholl = Z4vkd A A E(30 kGy)o] 10% HEo] E
S 2% ZUEAE e, 24407 FolE 4%
ojitel & FoE Jebglch(Fig. 8). o)} e A
= red gram o] 7houpal zAlel )5 glucosyl 2
ghe] ste] = o] maltose?] F>go] ZA Fristoich=
B0 WS- fAbshed TR mhebad, A Bl Zbohal S
2o o, EET Aol BR® Tas 7
AT, B Rt Aol sleie
Bl FAL Bl vla] YA Fro] wuw o) &

b r_u

AE
©
=
o
T

o

-
i

;.

[e]

¢

=]

n\‘ «‘o Q _ﬁi 29 r°"
N

g AI7E 2 4 gler)el A7bE
oluzTalZof ofst T5=A
Table 1-& Zbobd ZARAIZE0-30 KGy)ol] whE =13

o] epd @i EA(10% 898, 700 cmg torque)d
vtebd 1o maladake] Zr)gtel whe} xEe] B
A BAlo] mA el S o 4 9t Z, peak &
w2 79 1,670 B.U. oﬂH 290 B.U.Z oF en A = 7}
Z8hedom, 95°C 308 X E2) ME= 1050 B.U.9
A 14 B.UR o 750}, 50°C2] X 1,970 B.U.oj 4]
60 B.U.Z. oF 33ul, 50°C 304 4% 5-9] 3,000
B.U.ol|4] 100 B.U.2 304)7} i?ﬂ 7+ 45l o).

A EEzAL R E(30-110 kGy)] oPd R 12 B4
(12% &H)yell olol A&, Aot Zabdsko] Z7}ghel
o}z peak 7% 7,000 B.U. (B FAF A 3ol A
760 B.U. (50 kGy), 72 B.U. (100 kGy), 60 B.U. (110
KGy)= 2 ZFe] 1008 o)A} %ﬂx{'&] 7hanalel 0w,
95°C 304 9] Fe B 50°C 308
kGy7}2] &3] 7;asledeh(Table 2). 8} 30°C2] ¥
b 22| 7 -l 9lefA] X 10,000 B.U. o] b z=AHA
F)ell 4] 35 B.U. (110 kGy)R ¥ 3008 A x.o] FA7
ZHaE vehdigl o, 30°C 308 F2) Yt v 7
2] RARgE Ao R 80 kGy7hR| RS ZHAskedch
(Table 2). €9, 27} 457} 20 B.U.S| 23S o)

1
HE =

zdgg

SO

;HL!: 60

Table 1. Amylograph indices on gamma-irradiated corn starch (0-30 kGy)"

Irradiation Im't.ial Peak Peak Viscosity Viscosity Viscosity
dose pasting temperature viscosity after 30 min at 50°C after 30 min
(kGy) temperature ('C) (B.U) at 90°C (B.U.) (B.U) at 50°C (B.U))

0 69.5 87.0 1,670 1,050 1,970 2,000>
10 68.5 82.0 1,000 130 560 750
20 68.0 79.3 575 40 170 250
30 67.5 73.5 290 14 60 100
Acid
modified starch 69.5 82.5 420 75 60 110

"10% dry basis, 700 cmg torque

Table 2. Amylograph indices on gamma-irradiated corn starch (0-110 kGy)"

[rradiation Initial Peak Peak Viscosity Viscosity Viscosity Viscosity Viscosity
dose pasting temp. viscosity after 30 min at 50°C  after 30 min  at 30°C  after 30 min
(kGy)  temp. ("C) °C) (B.U.) at 95°C (B.U) (B.U) at 50°C (B.U) (B.U) at 30°C (B.U)

0 68.0 88.0 7,000 3,000 4,800 5,000> 10,000> 10,000>

30 66.5 72.0 1,520 45 500 810 2,000> 2,000>

40 65.5 70.0 1,278 42 290 535 1,390 1,350

50 65.0 69.0 760 39 110 220 720 700

60 65.0 68.5 510 36 70 85 300 330

70 64.5 68.5 320 25 65 77 234 266
80 64.5 68.5 138 24 48 50 85 105
90 64.5 68.0 120 20 35 34 45 50

100 63.5 67.0 72 20 33 33 39 37

110 61.0 65.0 60 20 31 28 35 32

Oxidized 5 69.0 76 18 40 35 50 a5
starch

% dry basis, 350 cmg torque
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