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ABSTRACT

In order to improve on the stability during the storage of Hangwa, this study
measured peroxide value, AOM test of ginseng and antioxidants added to Hangwa.
1.2% of ginseng added to Hangwa consists of moisture (3.37%), protein (1.30%), lipids
(11.54%), carbohydrate (82.45%) and ash (1.34 %). The hardness of Hangwa was 257.7
for 1.2% of ginseng added to Hangwa and 269.8 for Hangwa without ginseng. The
expansion coefficient of Hangwa including 1.2% of ginseng was 12.9 magnification to
Bandegi, indicating that it was inversely proportioned to the amount of ginseng. The
induction period of the AOM test according to the concentration of ginseng in Hangwa
was extended to 0.53~0.83 of magnification than the test of Hangwa without ginseng.
According to changes in AOM, acid value, peroxide value and thiobarbituric acid value
of Hangwa with various packing materials, PP multilayer film packing was the most
effective material for storage of Hangwa at 30C. 1.2% of ginseng added to Hangwa
and rosemary extract in a panel test was the most effective, and using PP multilayer film
packing for Hangwa was found to be the most useful method.
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Table 1. Operating conditions of HPLC for the
analysis of ginsenosides

Column : symmetry C18 5um 4.6 x 250mm
Gradient : Time A % B% Flow rate

00.00 100 0 1

32.00 100 0 1

70.00 725 275 6

72.00 12.5 875 6

77.00 100 O 6

90.00 100 O 1

Detector : Waters Alliance 2996 TDA
Injection volume : 34

A% : 0.1% acetic acid in 20% ACN
B% : 0.1% acetic acid in Acetonitrile.
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Table 2. Chemical compositon of Han-Gwa
including 1.2% of ginseng in Bandegi
(%)

Lipid Carbohydrate Ash

Moisture  Protein

337 1.30 11.54 8245 1.34
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Table 3. Hardness of Han-gwa including various
amounts of ginseng in Bandegi

GAA Control 0.6% 1.2% 2.4%

Hardness 269.84 22126  257.74 45471
® +124* 344"  209° +1.23¢

GAA : Ginseng addition amount

All values are meantSE
*™Values with different superscripts within the column
are significantly different at p < 0.01
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Table 4. Rate of puffing of Han-Gwa
including various amounts ginseng
in Bandegi

GAA (%) Control 06 12 24
70+ 70t 70+ 70+
10 10 10 10
800+ 800+ 900+ 700z
1.0° 608 5.05° 5.0°

114 11.4% 12.9+ 100+
026" 0.1 0.76" 0.28°

GAA : Ginseng addition amount

Bandegi Bulk (nf)

Han-Gwa Bulk (nf)

Rate of puffing

All values are mean+SE
™Values with different superscripts within the
column are significantly different at p < 0.01
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Control 0.6% Fresh 1.2% Fresh 2. 4%
Ginseng Ginseng Fresh
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*™Values with different superscripts within the column
are significantly different at p < 0.01

Fig. 1. AOM test of Han-Gwa including various
amounts ginseng in Bandegi.



48 SI=X|HALS| M 1ELE|X] M7 3% 2006

Table 5. AOM test of soybean oil containing
different kinds and concentrations of

antioxidants
Antioxidants Induction time(hr)

Control 5.87+0.057 *

Antox 300ppm 6.9410.057 °
Gtox 300ppm 6.97+0.076 °
a-Tocopherol 210ppm 6.690.044 ¢
Antox 600ppm 7.01+0.088 ©
Gtox 600ppm 7.04+0.152
a-Tocopherol 420ppm 7.000.028 ®

All values are meantSE
NS : Not significantly
a-gValues with different

superscripts  within  the

column are significantly different at p < 0.001
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Fig. 2: Changes of AOM, AC, POV and TBA value of Han-Gwa including 12% of ginseng in Bandeg.
fried with various antioxidants in soybean oil during storage at 30C.
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Fig. 3. Changes of AOM, AV, POV and TBA value of Han-Gwa including 1.2% of ginseng in Bandeg
packed with different material films during storage at 30°C.
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Table 6. Sensory evaluation of Han-Gwa including ginseng in Bandegi containing different amounts

during storage at 30T

Storage Days

period 0 15 30 45

GAA F T A F T A F T A F T A

0% 5:NS 51NS erS 4'7i,, 4.6:a 4.7ra 3'2i., 3.3tn 3.213 I'St,, Z'Si, 2.7:"
001™ 0.01™ 002™ 0025 004 0036 004" 002 0015 © 003" 003" 002

P 5t 4.5iﬂ 4.4rb 4.6ib 3'3i., 3.5rh 3.11b 1.7:h z.7¢h 2.7rﬂ
001 002 001 003 002 0.056° 0.026° 0.025° 0015° 002° 003" 0015

a5t 5% 5% 47+ AT+ 4.7+ 36t 362 3.3z 2+ 3+ 3+
001 001 002 0021° 002° 00151' 0021° 00251° 002 0036 004 0021°

saq  OF OF 5+ 42+  4.6% 43% 3.5 33z 2+ 1+ 2+ 1+
002 0014 001 0015 0035 0025 002 002 0026 005 0015 0.025°

GAA : Ginseng addition amount

F : Flavor and taste, T : Texture, A : Acceptance
All values are meantSE

NS : Not significantly

™Values with different superscripts within the column are significantly different at p < 0.05
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Table 7. Sensory evaluation of Han-Gwa including 1.2%

soybean oil during storage at 30C

AN 1.2%

of ginseng in

H7WAA 2577, ¥ AME 269.8

Bandegi fried with various antioxidants in

Storage Period Days
0 15 30 45
Antioxidant F T A F T A F T A F T A
5% 5% 5+ 43f 45+ 45+ 35x 33+ 35% 2+ 25+ 25+
001™ 0015 001™ 001" 001 001° 001" 001° 001° 001' 0015 001°
5% 5+ 5+ 43+ 46t 46x 38: 37+ 38t 35t 35+ 36t
G+A a b b b b b b b b
001 002 0015 0015 001" 001° 0015 001° 001° 001° 0015 001
G+G 5% 5+ 5+ 4.4ib 4.6i; 4.6tb 39+ 38+ 37+ 36t 36f 35t
002 0015 001 001 001 001° 001° 001° 001° 001° 0015 0.01°
G+ T 5+ 5% 5+ 43+ 45+ 44+ 39% 3.8z 3.9+ 35+ 33& 35+
0015 002 - 004 0015 001 001° 001° 001° 001° 001° 001 o001
F : Flavor and taste, T : Texture, A : Acceptance
G : 12%ginseng, G+A : 12%ginseng+Antox, G+G : 1.2%ginseng+Gtox, G+T : 1.2%ginseng+a-Tocopherol
All values are meantSE
NS : Not significantly
™ Values with different superscripts within the column are significantly different at p < 0.05
Table 8. Sensory evaluation of Han-Gwa including 1.2% of ginseng in Bandegi packed with different material
films. during storage at 30°C
Storage Days
Period 0 15 30 45
films F T A F T A F T A F T A
pp 5¢Ns 5¢NS 5¢NS 4.31ra 4.51; 4.5:3 3'512 3.3:a 3.5:ra 2:E 2.51B 2.51a
001" 001™ 001™ 0015 002 002" 001 055" 002 001 0.02° 0015
multi- 5% 5+ 5% 44 46t 46t 39% 38+ 37+ 36f 36t 35+
layer 001 001 001 0015° 0025 003° 001° 0015 0015 002 0011° 002°
ECPN 5% 5+ 5% 43+ 46 46+ 38+ 37+t 38+ 35+  35& 36t
+FPP 002 001 002 0015 0025° 0025° 001" 002° 0015° 0025 0015 002"

All values are meantSE
NS : Not significantly

*™Values with different superscripts within the column are significantly different at p < 0.05
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