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Physicochemical and Organoleptic Properties of Starch Isolated from
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Physicochemical and organoleptic properties were investigated in starch extracted from acorn gamma-irradiated
for insect control. Hunter's color L, a, and b values were unchanged upon irradiation at 0.25 to 10 kGy.
Scanning electron microscopic observation revealed no changes with gamma irradiation at 1 kGy, that is effective
for disinfestation, whereas 10 kGy resulted in some clefts on the starch surface. X-ray diffraction analysis showed
patterns of both amorphous and crystalline regions were not different among the treatment groups. Water-
binding property, swelling power, solubility, and gelatinization patterns of starch were influenced by irradiation
dose, but 1 kGy dose was not detrimental to the physicochemical properties. Textural parameters of acorn gel
were relatively stable, but significant reductions were found in hardness, adhesiveness, and chewiness in samples
irradiated at 3 kGy or higher. Results revealed that irradiation at 1 kGy or lower could be applied for insect
control without causing apparent changes in physicochemical and organoleptic properties of acorn starch.
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Table 1. Effect of gamma irradiation on Hunter colors for acorn starch

Hunter Irradiation dose (kGy)
parameter” 0 0.25 05 1 3 5 10
L 79.41 79.40 79.52 7921 79.54 79.50 79.83
a 132 126 124 1.37 1.37 137 135
b 17.58 1775 17.84 17.32 17.31 17.47 18.27
AE 0 0.18 0.29 033 0.30 0.16 0.86

UL: Degree of whiteness (white+100<0 black).
a: Degree of redness (red+100— 0<—-80 green).
b: Degree of yellowness (yellow+70<>0<——80 blue).

AE: Overall color difference ( AL2 + A32 + Ab2 ).
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Table 2. The characteristic properties of starch isolated from irradiated acorn

, Irradiated dose (kGy)
Properties
0 0.25 05 1 3 5 10
WBC (%)" 122,432 122.30° 122.37* 119.16* 117.99° 108.17° 106.28°
Swelling power 44.04° 45.61* 45.65" 44207 44.22° 44.95" 45.86
Solubility (%) 80.67 80.05 78.47° 7791* 77.73* 76.96 73.01°

YWater binding capacity.

PMean in the same row with different superscripts are significantly different (p<0.05).

Fig. 1. Scanning electronic micrographs of starch isolated from
irradiated acorn (top: control, middle: 1 kGy, bottom: 10 kGy).
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Fig. 2. X.ray diffraction patterns of starch isolated from
irradiated acorn.

I~

ot o 1H
HEo| o|atatE SMof| chet Zokd ZAlel ¥E

Aol 9#a g ste AREN b 2AL
(0~10 kGy) =E& A FE& ¥ Hunter L, a ¥ b 3
S 243 A3 W), A5 2 FAEDRIA Bl2=AF
T-9F 0.25~10 kGy FARE 7R fFoF0 Zol7h YERA]
At Table 1).

TEY AEe B4, 48, &k
3 A= Table 29 ﬂu} TED FHE9
oA 122.43%24 9t F7 ARHF
2O A ptlE 2 AelE HolAl f%kot 1
e T ThEE AE)UHp<0.05). TEL
f3o] Aol Aokl 2AR dAT 7ol
o2l xpolE Holx| ¢sirt. Balwe] Ay 1
Z7tel wet vlE Aoz Aadhe AFelAN 3

Lo
N
i
)

& rle o w
N
N

1

£
e HE 1M
-n

£ g
o g ok fo 2 K

r‘r

)
Yoo &
- 0
2N, )

&
Ql

A

%9,];{-1 ;].o] EO] ] ol—o].‘;]_
oA Az ezl FHE FARAE 173 EM),
2 A 2 A3, 1kGy xR e 2Abe AEdA



1010 A E 032 A 34 WA 6 F (2002)
400 1 100
350 1 90
Temp. Control 050G
() e, 80
300 R e
/ T o 70
o 250 3kGy lkGyo.zskGy 0
Z o
2 200 {150 =
> g
é SkGy 10 S
; 150 10kGy
5 1 30
100 l —control
sommcen (). 25KGY 20
0. 50K6Y
50 e | KGY
m—kGY 10
- SKGY
o B o
Time(Min) o
Fig. 3. RVA amylograms of starch isolated from irradiated acorn.
Table 3. Viscosity characteristics of starch isolated from irradiated acorn
Irradiation dose Initial pasting temp. Peak viscosity Holding viscosity Viscosity at 50°C Break down
(kGy) °C) (RVU) (RVU) (RVU) (RVU)
0.00 67.30 311 197 335 114
0.25 6745 304 179 292 125
0.50 67.70 291 174 299 117
1.00 67.00 285 158 306 127
3.00 67.70 269 127 283 142
5.00 70.15 235 90 218 145
10.00 68.85 155 57 124 98
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Table 4. Textural properties of starch gels extracted and prepared from irradiated acorn

Trradiation dose Textural properties”
(kGy) Hard. (g) Adhes. Cohes. Spring. Gumm. (g) Chew.
0.00 83.24% -135.22¢ 0.608* 0.883% 47.48* 42.52¢
0.25 83.40° -131.21¢ 0.596® 0.881% 49.93° 42.51°
0.50 73.04° -116.67° 0.565° 0.827¢ 41.28° 34.06°
1.00 75.08° -109.84" 0.612° 0.858° 45.91%* 36.49°
3.00 56.26° -102.76° 0.594%® 0.874%¢ 32.10¢ 28.87°
5.00 56.64° -101.40° 0.599® 0.865" 32.52¢ 28.21°¢
10.00 37.70¢ -90.96* 0.585® 0.887* 22.04° 19.79¢

YHard., hardness; Adhes., adhesiveness; Cohes., cohesiveness; Spring., springiness; Gumm., gumminess; Chew., chewiness.
PMeans with different superscripts in the same column are significantly different (p<0.01).

Table 5. Mean score and F-value for sensory color, hardness, astringency and odor of acorn starch gel extracted and prepared from

irradiated acorn”

Sensory Irradiation (kGy)

parameter 0.00 0.25 05 1.00 3.00 5.00 10.00
Color 5.00° 5.10° 4.80° 5.00° 5.30° 4.80 5.10°
Hardness 5.00° 4.80" 4.60° 480" 4,60 4.80° 4.70%
Astringency 5.00* 4.90¢ 5.00* 4.90° 4.80 4.80¢ 4.60°
Odor 5.00* 4.50°* 4.70 4.60° 4.50° 4.60° 4.60°¢

YMean in the same row with different superscripts are significantly different (p<0.01).
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