KOREAN J. FOOD SCI. TECHNOL. Vol. 35, No. 5, pp. 825~829 (2003)

AAo} - AZT! -

KOREAN JOURNAL OF

o= ASAAA

FOOD SCIENCE AND TECHNOLOGY

©The Korean Society of Food Science and Technology

¢t ok, methyl bromide ¥ phosphine X{2|El
EAEYe XME T V|WH “._42} i

o) 71 *

Fadetm AETets), HEdeta AEgs

Aroma Analysis by the Electronic Nose on Red Ginseng Powder
Treated with Gamma Radiation, Methyl Bromide and Phosphine

Jung-Ah Shin, Joong-Ho Kwon' and Ki-Teak Lee*
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An electronic nose was applied to analyze the aroma patterns of powdered red ginseng that had been treated
with different preservative methods, such as gamma radiation at 5 kGy, commercial methyl bromide (MeBr) and
phosphine fumigations. Aroma patterns of phosphine or MeBr, fumigated samples were well separated according
to storage temperature and period. However, 5 kGy-irradiated samples (stored for 1 and 2 months) were hardly
discriminated by the different storage temperatures (25°C and —10°C). After 5 months at —10°C, non-treated and
phosphine fumigated samples showed similar aroma patterns.
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Fig. 1. Principal component analysis (PCA) plot from the obtained
data using electronic nose on red ginseng powder during storage.

W , before storage; A , 1 month at 25°C; A, 1 month at -10°C; @, 2
months at 25°C; O, 2 months at —10°C; 4, 5 months at 25°C; <, §
months at—10°C.
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Fig. 2. Principal component analysis (PCA) plot from the obtained
data using electronic nose on red ginseng powder treated methyl
bromide.

M . before storage; A , 1 month at 25°C; A, 1 month at —10°C; @, 2
months at 25°C; O, 2 months at ~10°C; 4, 5 months at 25°C; O, 5
months at —10°C.
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Fig. 3. Principal component analysis (PCA) plot from the obtained
data using electronic nose on SkGy gamma-irradiated red ginseng
powder.

B , before storage; A , 1 month at 25°C; A, 1 month at —10°C; @, 2
months at 25°C; O, 2 months at —10°C; 4, 5 months at 25°C; <>, 5
months at —10°C.
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Table 1. Response of each sensor by the electronic nose on SkGy gamma-irradiated red ginseng during storage periods

Response of each sensor'?

)

Sensor model
oM 1M 2M 5M
SY/LG 0.325131° 0.296037° 0.265934° 0.197223¢
SY/G -0.72236" -0.78032° -0.99967¢ -0.6373*
SY/AA -0.39713¢ -0.36832° -0.36386" -0.29948*
SY/Gh -0.46135 -0.50938°¢ -0.63332¢ -0.39242*
SY/gCTl -0.45011° -0.45054° -0.51886° -0.32602*
SY/gCT -0.3755° -0.37026° -0.45107° -0.29158°
T30/1 0.63622% 0.594453° 0.622252° 0.506489°
P10/1 0.421255* 0.381712° 0.35134° 0.286094¢
P10/2 0.346141* 0.316037° 0.297297¢ 0.239711¢
P40/1 0.408947* 0.369363° 0.313272° 0.262893¢
T70/2 0.636765* 0.590467° 0.623637° 0.497887°
PA2 0.732828* 0.73385% 0.714923° 0.630237°

YResponse of each sensor is expressed by AR
P*Means within the same row with different superseripts are significantly different at p< 0.05 by MANOVA.
30 M, before storage; 1 M, 1 month storage at —10°C; 2 M, 2 months storage at —10°C; 5 M, 5 months storage at —10°C.

gas’

/R,. R is resistance values of the sensors.
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Table 2. Response of each sensor by the electronic nose on
5kGy gamma-irradiated red ginseng

Response of each sensor'?

Sensor model
SMC? 5SMR
SYLG 0.197223* 0.113301°
SY/G -0.6373* -0.67926"
SY/AA -0.29948* -0.3191°
SY/Gh -0.39242* -0.43181°
SY/gCTl1 -0.32602° -0.37427°
SY/gCT -0.29158* -0.33462°
T30/1 0.506489* 0.480618°
P10/1 0.286094* 0.292101*
P10/2 0.239711* 0.242762°
P40/1 0.262893* 0.259619*
T70/2 0.497887* 0.463227°
PA2 0.630237* 0.631839*

PResponse of each sensor is expressed by AR,
values of the sensors.

P**Means within the same tow with different superscripts are
significantly different at p<0.05 by MANOVA.

¥5 MC, 5 months storage at —10°C; 5 MR, 5 months storage at 25°C.

/R, R is resistance
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Fig. 4. Principal component analysis (PCA) plot from the obtained
data using electronic nose on red ginseng powder treated with
gamma irradiation, methyl bromide and phosphine fumigation
(before storage).

il , control; A, 5 kGy gamma-irradiation; @, methyl bromide; 4,
phosphine.
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Fig. 5. Principal component analysis (PCA) plot from the obtained
data using electronic nose on red ginseng powder treated with
gamma irradiation, methyl bromide and phosphine fumigation
(stored for 5 months at —-10°C).

M, control; A, 5 kGy gamma-irradiation; @, methyl bromide; 4,
phosphine.
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