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Quality Characteristics of Frozen Aster scaber according
to Various Blanching Treatment Conditions

Hye-Ok Leel, Ji-Young Kiml, Gun-Hee Kimz, and Byeong-Sam Kim!

, !Korean Food Research Institute, Gyeonggi 463-746, Korea
2Dept of Food and Nutrition, Duksung Women's University, Seoul 132-714, Korea

Abstract

In this study, we determined the optimum blanching conditions for pretreatment of Aster scaber prior to freez-
ing to ensure its long, safe preservation as a fine cooking ingredient. Frozen—-thawed A. scaber did not sig-—
nificantly differ between blanching groups, but the blanched group showed significantly higher Hunter L, a, and
b values than the un-blanched group (p<0.05). Higher temperatures and longer treatment times increased softness;
hardness did not significantly differ between the blanched and un-blanched groups of frozen-thawed A. scaber
(p<0.05). Total bacterial counts and the presence of coliforms seemed to decline with blanching treatments, but
treatment temperature and time did not influence this reduction. Over 95% of peroxidase activity was inactivated
by blanching treatment but increased slightly after thawing. The sensory evaluation of the frozen—-thawed A.
scaber by test group showed the A. scaber blanched at 90°C for 3 min to be the most highly preferred (p<0.05).
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Table 1. Changes in Hunter color values of blanched Aster scaber in various water temperatures

Hunter color value

Blanching temp (°C) Blanching time (min)

a b

Control 28.63+£2.20"% -10.47+1.72° 11.13+£1.93°
1 27.03+1.84% -10.91+1.40° 10.02+1.56™

80 3 27424224 -11.05+1.38" 10.37+£1.57°
5 26.27+2.57™ -10.31+1.88" 9.76+2.13™

1 27.88+1.98% -11.43+1.63" 10.73+£1.99°

90 3 27.29+1.45% -10.99+1.14° 10.32+1.38°

5 27.62+1.79" -10.91+1.03" 10.66+1.49°
1 27.30+1.96™ -10.84+1.10° 10.18+1.30™

100 3 27.24+1.29% -10.74+1.29 10.38+1.56°

5 25.23+1.31° -9.06+1.31° 8.62+1.68"

"Values are mean=+SD, n=10.

YMeans with the same letter in column are not significantly different by Duncan’s range test (p<0.05).

Table 2. Changes in Hunter color values after thawing a frozen Aster scaber

Hunter color value

Blanching temp (°C) Blanching time (min)

a b

Control 22.35+1.54 -355+0.78" 5.56+1.44"
1 25.52+1.92* -9.08+1.12* 8.93+1.45"

30 3 25.76 +1.40° -8.41+0.56" 8.87+0.89°
5 25.59+1.81° -857+1.05" 8.87+1.54%

1 27.19+2.16° -9.06+1.19° 9.69+1.68"

90 3 25.77+2.01% -8.30+1.10% 8.76+1.91°
5 26.35+1.12 -8.81+0.81° 9.23+1.06°

1 25.70+1.28" -8.95+0.87" 8.90+1.17°

100 3 25.01 +2.71% ~7.77+1.02° 8.33+1.94°
5 24.31+1.69° ~7.87+0.84° 8.35+1.03°

DValues are mean =SD, n=10.

YMeans with the same letter in column are not significantly different by Duncan’s range test (p<0.05).
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Fig. 1. Changes in hardness of blanched Aster scaber in var-
ious water temperatures. YValues are mean =+ SD, n=10. “Means
with the same letter in column are not significantly different by
Duncan’s range test (p<0.05).
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Table 3. Changes in microorganism number for blanched
Aster scaber in various water temperatures

Microorganism number (CFU/g)

Blanching  Blanching - -

temp (°C)  time (min) Total bacterial Coliform
counts group

Control 377E+06™ ND?

1 211E+04 ND

80 3 6.85E+ 04" ND

5 3.40E+04° ND

1 1.55E+04" ND

90 3 1.73E+04" ND

5 1.57E+04 ND

1 1.45E+04" ND

100 3 870E+03" ND

5 8.20E+03" ND

"Means with the same letter in column are not significantly
_different by Duncan’s range test (p<0.05).
“ND: Not detected.

Table 4. Changes in microorganism number after thawing
a frozen Aster scaber

Microorganism number (CFU/g)

ifqr;cfzirég) t]igrf en C(}rlllqulf) Total bacterial Coliform
counts group
Control 6.95E + 05" ND?
1 6.15E+03" ND
80 3 1.23E+03" ND
5 2.95E+03" ND
1 3.00E+03" ND
90 3 2.80E+03" ND
5 1.60E+03" ND
1 4.75E+03° ND
100 3 4.10E+03° ND
5 450E+02° ND

"Means with the same letter in column are not significantly
‘ different by Duncan’s range test (p<0.05).
ND: Not detected.
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Fig. 4. Changes of peroxidase activity after thawing a frozen
Aster scaber. Values are mean+SD, n=3.
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Table 5. Sensory characteristics after thawing a frozen Aster scaber

Blanching  Blanching Sensory characteristics
temp (°C) time (min) Appearance Color Off-flavor Texture Overall acceptability
Control 711412742 7.44+0.73° 2.78+2.28" 5.44+1.94" 7.1140.93°
1 2114117 1.67+0.87° 5.44=+2.24° 6.78 £2.02° 2.00+0.87°
30 3 4.00+1.00° 3.67+0.87¢ 4.33+£1.94" 6.33+£1.41" 3.89+1.36°
5 478 +1.20% 4.22+1.30¢ 3.44+1.33° 5.78+1.48"™ 4114+0.93°
1 6.00+£1.22" 6.80+1.54" 2.78+1.92 5.00+2.00° 5.89+1.05"
90 3 6.33+£1.12" 6.44+1.24" 2.89+1.90 5.22+1.86" 6.22+1.20™
5 5.44+0.73" 5.67+1.32° 356+2.19 4.44+2.07% 5.22+1.09"
1 5.89+1.36™ 5.89+1.69" 2.80+1.76 4.67+1.80 5.33+1.12°
100 3 5.78+1.20 6.00£1.12° 3.00+2.06 4.33+1.94° 5.224+1.09°
5 4.89+0.93% 5.44+1.24° 2.78+1.48" 4.44+1.94 5.33+1.00°

D N
Values are mean+=SD, n=9.

YMeans with the same letter in column are not significantly different by Duncan’s range test (p<0.05).

3)9:ezxceller1t, 7=good, 5=moderate/marketable, 3=poor, 1=very poor.
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Table 6. Sensory characteristics of cooked Aster scaber after freezing
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Blanching  Blanching Sensory characteristics
temp (°C) time (min) Appearance Color Off-flavor Texture Taste Overall acceptability
Control 72240832 767+0.71° 2.67+3.04" 5.33+£2.12> 6.00+1.94 6.11+1.09"
1 2.44+1.24° 2.22+1.39" 478+2.33" 6.89+1.69" 2.67+141¢ 2.22+41.09
80 3 3.33+1.32¢ 3.11+1.45' 2.78+1.30 6.67+2.45" 411127 3.89+1.36
5 511£1.36° 4444113 3.11+2.15° 6.44+1.24% 5224120 4.89+1.54"
1 7.44+0.73" 7.33+£0.87" 2.33+£2.40 6.78£1.30™ 556+1.13 5.78+0.83"
90 3 7.33+£1.00° 7.44+0.53" 2.00+£1.80 6.44+1.42" 6.00+1.87° 6.22+1.09°
5 6.00£0.87™ 6.67£0.71"¢  167£1.32° 6.00£1.66™¢  6.00+1.41° 6.00+£1.22"
1 6.67+0.87" 7.114£093™  256+2.60° 5.22+1.92 511+154™ 5.00+1.22%
100 3 6.00+£1.32™ 6.00+1.22¢ 2224217 4.89+2.09° 611+1.17° 567+1.73°
5 6.00+0.87™ 6.33+1.22°¢ 2.22+1.72° 556+2.01%  522+0.67" 511+1.05"

YValues are mean+SD, n=9.

YMeans with the same letter in column are not significantly different by Duncan’s range test (p<0.05).
3)9:excellent, 7=good, 5=moderate/marketable, 3=poor, 1=very poor.
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Fig. 5. Scanning electron micrographs of non-blanching Aster scaber. A: Leaf of Aster scaber (x200), B: Leaf of Aster scaber
(x2000), C: Horizontal cross section of Aster scaber stem (x200), D: Vertical cross section of Aster scaber stem (x200).
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Before freezing

After freezing

Fig. 6. Scanning electron micrographs of blanched Aster scaber at 90°C for 3 min. A: Leaf of Aster scaber (x200), B: Leaf of
Aster scaber (x2000), C: Horizontal cross section of Aster scaber stem (x200), D: Vertical cross section of Aster scaber stem (x200).
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