KOREAN J. FOOD SCI. TECHNOL. Vol. 36, No. 4, pp. 547~552 (2004)

KOREAN JOURNAIL OF

RN YOI

FOOD SCIENCE AND TECHNOLOGY

©The Korean Society of Food Science and Technolugy

Aok =APE MERS M ¥ ol3fEfA S4of| Oixj= W&

WAe} -
FEELEIRE T U BEERGE

ez - 87 -
, A

7‘:]}5]&3 .
HHLo

ﬂ%i*

ek Aol o)

Effect of Gamma Irradiation on Viscosity and
Physicochemical Properties of Starches
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Attempt was made to establish identification methods for irradiated starch. Commercial starches (corn starch/CS,
sweet potato starch/SS, and potato starch/PS) were irradiated at 0-6.0 kGy and used to measure viscosity with
Brookfield DV-III programmable rheometer. Starch suspensions were prepared at 8.0 (7.2%, d.b.), 8.5 (7.3%,
d.b.), and 9.0% (7.3%, d.b.) for CS, SS, and PS, respectively at 100 rpm in spindle speed. Results showed
viscosities of samples significantly decreased (p <0.05) as irradiation dose increased, with R* 0.9754, 0.9618, and
0.9888 for CS, SS, and PS, respectively. Irradiation dose at 1.5 kGy induced decrease in viscosity as compared
to non-irradiated control by 34, 57, and 51% in CS, SS, and PS, respectively, suggesting viscometry could be
applied to identify irradiated starches. Solubility and alkali number of irradiated starches significantly increased
with irradiation doses, while swelling power decreased (p <0.05). Results suggested solubility, alkali number, and
swelling power for irradiated starches complement identification results of viscometry.
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Fig. 1. Changes in viscosity of gamma-irradiated corn starch at
8.0% suspension and 100 rpm of spindle speed.
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Fig. 2. Changes in viscosity of gamma-irradiated sweet potato
starch at 8.5% suspension and 100 rpm of spindle speed.
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Fig. 3. Changes in viscosity of gamma-irradiated potate starch at
9.0% suspension and 100 rpm of spindle speed.

2} AR 5o 73 B Aole Pags & F AT

Hayashi 5(23)2 ¥% &9g 53l thdfFe] AR Al
He 313t 9JoiM starch= e Ael(pH 12)0014 7+
sl HEg 28l pectin® A ZA(PH S)lx H7HE
e Hrg 2438 749 vRAF glzTe) gepd 2ARe
HAE zpo)7t FEslEeS 238 bF Ao} B3 Hayashi &
(11yS pH 1389 7ozl 7oA v]=A}L pepperst 7w
ZA} pepperd] E7F A3 AolE YERAISS B
t}. olEd A= pH 139 Aude] oA 718 - 28§t
HE-o] Ayt dizTel debd 2ARE bl FElE 2jolE B
ol E Ade) AxE & s FAd ZeHA(0-15kGy)
FAF AEFEFF AR v AR, 2z A dis) @
golg pH 1308 24d3le] 714 - 5818137, Hakke Rotovisco
RV-128 A8l AEE FA3 Kim 5(18)9] AolMe: 2
Ado 9} o] A G Fod e = Msh &=
v} Qlt}h Hayashi 5(23)0l 9labd dgely =4 shollxe] &
Al Aol A&y s3lE FHsuE, gt el =
Aol M Aozt B E8isjzich 2 A¥ % Kim 5(18)
o] AT7E Falo] MEFo sire e (pH 13) el
o] 71 - 33} 7o) Fmell o3t WA At b
Fashe U 4 AATh

ZAREO] ol MEe BT X HWRY HE

b e MR Baje] £A4S op7|slng St HEY
of 9ake v RA ®HTH24). KangZ Byun(25), Lee 5(26),
Noh(21), Lee(27) ¥ Kuhm(28) 5ol &3t ofe] ¢d-tolA] &4
F AP W AR ) AR 8 AR, =5 AJE, WY AE
9 3 AR T kst 2R AR dis] Pgekd =AM Rl
oj&Esl faer) Frista Hago| aske HAiph B
T k. B AFeMx o5 dXde AHNE dUSH,
ZAM o whE fal s g WREH Kol Wbyt H1lE
Atk

kA, 15, 30, 45 % 6.0 kGy)S AR S5 A
Fnp AR 2 a) AR fsjns EH Ay RAMY
o] Z7}gtol| ulel felHez FUsINA(p<0.05), 27t R
0.971(y =0.173x + 1.690), 0.976(y =0.270x +2.086) = 0.985 (y
=0.762x +4.072)2] £ AHAde] FERI=AUCKFig. 4). THd

A=}
Ty



350 et

10
9 WS Comn starch
| B Sweet potato starch
84 Potato starch
74

Solubility (%)
i

0 15 - 3 “ 45 ' 6
Irradiation dose (kGy)

Fig. 4. Effect of gamma irradiation on solubility of starch at
80°C.
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Table 1. Effect of gamma irradiation on blue value of starches
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Fig. 5. Effect of gamma irradiation on swelling power of starch
at 80°C.
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Fig. 6. Effect of gamma irradiation on alkali number of starch.
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