KOREAN J. FOOD SCI. TECHNOL. Vol. 35, No. 6, pp. 1237~1243 (2003)

e

KOREAN JOURNAL OF

SN YOI

FOOD SCIENCE AND TECHNOLOGY

@The Korean Society of Food Science and Technology

IZLYM X2| olatRde| M W EFWSt
AR - B - A
A B ALATY, Fdo T A E e

Effect of Corona Discharge on the Changes in Quality and
Pasteurization of Ginseng Powder

Kyung-Tack Kim*, Sung-Soo Kim and Sang-Do Ha'
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'Department of Food Science and Technology, Chung Ang University

As a newly emerging pasteurization method for improving the shelf-life of powdered ginseng, the corona
discharge generated at high voltage conditions was examined for its effects on microbial pasteurization,
physicochemical characterization, and sensory evaluation. The pasteurizing effects of corona discharge on total
bacteria, yeast, molds, and coliforms increased with increasing voltage., However, corona discharge treatment of
5 kv/em did not show significant effects of pasteurization on the yeast, molds, and coliforms. Treatment with 20
kv/em reduced about 95% of the total bacteria (6.14£0.04 = 4.5910.04) and coliforms (2.431£0.05— 1.00+
0.05) and 99% of the yeast and molds (4.65+0.06 > 2.7310.06). The proximate analysis, minerals, free sugars,
crude saponin, and colors of the control ginseng and the ginseng treated with 20 kv/cm were not significantly
different at P<0.05. Corona discharge of up to 20 kv/cm did not affect the proximate analysis, minerals, free
sugars, crude saponin, and colors of the powdered ginseng. Sensory evaluation scores on color, flavor, taste and
overall acceptability between the control ginseng and ginseng treated with 20 kv/em corona discharge were not
significantly different at P<0.05 level. Consequently, corona discharge treatment is thought to be a good
alternative pasteurization method for improving the shelf-life of powdered ginseng due to its effective
pasteurization, maintenance of nutrients and good sensory characteristics.
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Fig. 1. Block diagram of corona discharge treatment system.
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Table 1. Changes in viable microorganism counts of ginseng powders treated by corona discharge

. log CFU/g+SE
Corona discharge treatments -
Aerobic bacteria Yeasts and molds Coliforms
Control 6.14+0.04° 4.65+0.06 2.43+0.05°
5 kV/em (15W) 6.03+0.04° 4.49+0.06* 2.59£0.05*
10 kV/ecm (60W) 5.83+0.04° 3.86£0.06° 220£0.05°
15 kV/em (150W) 5.63+£0.04¢ 3.4010.06° 1.73+0.05°
20 kV/cm (330W) 4.59£0.04° 2.7310.06" 1.00£0.05¢
“*Means in the same column with no common superscripts differ significantly at p<0.05 level.
SE=Standard Error.
Table 2. Proximate analysis of ginseng powders treated by corona discharge
Proximate composition (% weight £ SE
Corona discharge treatments P (% dry weig )
Crude lipid Crude protein Crude fiber Ash
Control 1.01 £0.067 12.8410.33 5.45%£0.23 3.98+0.22
5kViem (15W) 1.01+0.043 12.64£0.32 5.32x0.17 4.041+0.13
10 kV/em (60W) 1.00+0.052 12761+0.14 542+0.21 4.01+0.08
15 kV/em (150W) 1.00+0.023 12.98+0.18 529+0.09 3.861+0.24
20 kV/em (330W) 1.01£0.051 12.66£0.26 5341031 3.99+0.09
Means in the same column are not significantly different at p<0.05 level.
SE=Standard Error.
Table 3. Mineral contents of ginseng powders treated by corona discharge
Corona discharge Mineral contents (mg% = SE)
treatments N P K Ca Mg Mn Fe Cu Zn
Control 209£0.02 030+0.02 1.24£0.02 033£0.03 0.13£0.01 39.64+0.09 863%15 7.631£0.18 19421046
SkViem(15W) 206002 030+0.01 1231006 0321001 0.13+£0.03 3748+0.13 842+17 7481023 19.36+:0.38
10kV/icm (60W) 2021001 030+0.01 1.20£0.04 033£0.04 0.12£0.01 38.25+0.08 859%0.8 7.5610.28 18.98+0.56
I5kViem (150 W) 214002 0291002 1352004 031£002 0.12+002 3843+0.17 867x06 7.64£0.01 1945+0.65
20kV/em (330W) 2124001 030£0.01 123£0.01 031£0.02 0.13£002 38.71+0.14 858%0.5 7.72+0.04 19361042

Means in the same column are not significantly different at p<0.05 level.

SE=Standard Error.

AN Skviem 75 AR AFEAT} wl$- otz
A3 A7 S7HESE HgA e AFEEAT} Eo)
Ae A5 £ F U=, ol Jayaram @9 m=HY
o} A7lel wekA] Zuh BRAAYA v Ee) Abge) s
Aol I vHY Ao XL AT F YUk
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AEUEEA A aE T AWigE-L BN 43
Table 29} 2}, 22 A9 T8 E2T7(1.07+0.05%)
o] Z2 5,10, 15, 20kV/ieme] H2AYP) 23 Iz} 4
AAZ Hg7e <l 1.01+0.04, 1.00£0.05, 1.00+0.02,
1.01£0.05% P<0.05 FEA o480 Zolr} gle Aoz
ZATE AT 2 3 BA g R2F(12.84+0.33%)SF
5, 10, 15, 20kV/iem®] SZAG] 93 Z2} Wb ET
9] 7l 12.641+0.32, 12.76+£0.14, 12.98+0.18, 12.66+0.26
I P<0.05 TN FelFHR] Aolr) Y 2EHE FA
2] d&7(5.45+0.23%)%F 5, 10, 15, 20 kV/iem®] 322
o Ik A Mgl #Y 532+0.17, 542+0.21,
5.29+0.09, 53410313 P<0.05 oA F2l& z}o|r}

PATH T3 R TR t27(3.98+£0.22%)F
5, 10, 15, 20kV/ecm®) TAASt| &8 2 PAx Tt
o] zk¢l 4.0440.13, 4.01:0.08, 3.86+0.24, 3.99+0.09%
P<0.05 5ol 9129 2ol T FAR LR 20kV/
cm °JUe] FHIHGo 2 I A A2 d QgD 7
S, FAEEH LRbE sl gl felq Aojzt #
Z=]A) ool A2 ATe AEe AR A o
TS DXR] B ZeE RIFHAY. °o)F Lee ™9 A
Az A QA Ao ek, AAERA aF
e Mg 2RE, £ 2 FYTY FFHAA FAT
AES} o8 Aozt glo] AARARAE 2T IY¢
B A9 TS niXA et B A} FAR)
4ot

f7E

AR XY AT 73 ¥qEE B4 A9
T Table 33} 2t} o2 A4REES N 2.09+0.02 mg%, P
030+0.02mg%, K 124+0.02mg%, Ca 0.33%0.03 mg%,
Mg 0.1320.01 mg%, Mn 38.64+0.09 mg%, Fe 86.3+1.15
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Table 4. Free sugar contents of ginseng powders treated by corona discharge

Corona discharge treatments

Free sugar (% dry weight £ SE)

Fructose Glucose Sucrose Maltose
Control 0.36 £0.06 0.57£0.06 5.82+0.23 8.94+0.24
SkV/iem (15W) 0.34+0.05 0.54+0.07 5.69+0.18 8.67+041
10 kV/em (60 W) 035+0.04 0.56+0.05 578 +£0.22 8.92+0.17
15 kV/em (150 W) 0.35+0.02 0.57£0.05 5.860.13 8.87+0.16
20kV/em (330 W) 0.33+0.03 0.58+0.04 5.844+0.09 8.81+025

Means in the same column are not significantly different at p<0.05 level.

SE=Standard Error.

Table 5. Crude saponin contents of ginseng powders treated by
corona discharge

. d i
Corona discharge treatments Crude saponin

(% dry weight = SE)
Control 543+0.23
5kV/em (15 W) 5.324+0.29
10 kV/em (60 W) 5.41+0.17
15 kV/em (150 W) 543+0.13
20kV/em (330 W) 5.40+0.21

Means in the same column are not significantly different at p<0.05
level.
SE=Standard Error.

mg%, Cu 7.63%+0.18mg%, Zn 19.42+0.46 mg%e oFS
VEpd e 93 20kViem=E ZEV SR AE S QAR
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A% 20kViem ove] Z2uwkd AMEs Az
o 7714 el FF¢E mXA aso] WAL
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Table 6. Changes in color of ginseng powders treated by corona discharge

Color (Hunt’s value 1= SE)

Corona discharge treatments

LY b¥ AEY
Control 73.6+0.19 0.371£0.07° 17.6£0.10° 0.76+0.13°
5kV/iem (15W) 73.2+0.05* 0.37+£0.05° 17.8+0.08* 1.09£0.06°
10 kV/em (60 W) 73.410.06 0.41£0.05* 17.5+0.07° 0.98 +0.05°
15 kV/ecm (150 W) 73.1£0.14 0.44+0.10° 174+0.14* 1.10+0.01°
20kV/cm (330 W) 73.1+0.17° 0.42+0.06 174+£0.11% 1.21+0.02°
UL: Lightness, a: redness/greeness, “b: yellowness/blueness, “AE*: color difference
“*Means in the same column with no common superscripts differ significantly at p<0.05 level.
SE=Standard Error.
Table 7. Sensory evaluation of ginseng powders treated by corona discharge
Sensory evaluation data
Corona discharge treatments —
Color Flavour Taste Overall acceptability
Control 74+12 82+0.8 76£16 77109
5kV/iem (15W) 74113 82+13 76109 7512
10 kV/cm (60 W) 73117 8.1+14 75106 7.7x0.7
15 kV/cm (150 W) 73+1.1 82+0.9 75+1.8 76x1.1
20 kV/cm (330 W) 72%1.1 80x1.0 74112 7509

*Means in the same column are not significantly different at p<0.05 level.

SE=Standard Error.

- BE A FoA M2HAEB)S] froF zpol7t HREHAA T
05 olHe] el “MxprF A glE AeRE AhHth
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Bled Q1A (noticeable)d & M7zte] xjolE vEho] 7AzA
Fo AL A AF IR AGat Aol W o
olife A0 Uehgtia HIE u} 01x]t¢ T34 =

2ipdd Aol A9 AAETe A S A e
Ao glslo] A vis) 4z lﬁﬁ} HellA -
102 HehE At

10

2 7z 7] 2ol oist 3
T HAEES FHYOR AAG Fsre 23 e
ZAF A3 Table 73 2t MZAEAY Axes Ik
H#skA] e F3E UIRT(7411.2)9F 20kViem T A2AY
of 98 Z2} BA B F(7.2+ 1.1)7F P<0.05 =4 &
o)Z el zlolE HolA git). &7)e} mloMm Al ZE )
W A23R] e FAE tR234(8.210.08, 7.6£1.6)2F 20
kV/iem®] ¥ ZZILe] oJgh A2 ¥ A2 F8.0£1.0, 74
+1.2)7F P<0.05 oA F9FQl Aolg HolA] it
F3F 7|3w 9A] FAE 2771098 5, 10, 15, 20
kV/ieme] FZAg) o8k 2z A Al e ol 75+
1.2, 7.7£0.7, 7.6+ 1.1, 7.5£0.9% P<0.05 FENN F2HA
ztol7t Qe o= ZAME.

dntd oz Az Fe] Aaxe AFY Ai A7

MsZ 5 Qou & A e uish o] ¥
¥ 20kviem olalel el U A A AR A
2ol e AR o Ao Faug

o (o]
S =

ik Hel ARE FIATN] AT A2 Ao
2 ZAG el FAste A2 MEHe 28
Ve sl flstd wAESE RS, olsteky S4W
T 54¢ vlaRAsigch ek Add i
o] mAE AMEE A9E 3, i, ERES
o], Ao EF HIAAYe] Skviem € A5 "= APE
o] mj$- mwElirt WA Ate] HAF FriES vHAL
2 AEEY} oE 248 8 F JAUL, A3-E 20
kviem?] Z2u WA xEelld F AlEd coliforme oF
95%, ER/FFole oF 9% Axe] nAE APERAE YT
uideh, Wi sl A e QAT dNE, F
A, fEld, ZAEY, 4% (Hunter's value) &5 P<0.05 +F
oA FoA zolE HolA Asith FHAL HA AZ5

i)
N

s
r

01
l

A, & g 284 7|55 BRE SHAX P<«0.05 FFolA
994 zpol= Holx gt} AeAom FIaUHMH X E
£ QR LM Y mAE dFaHvt Fe, deL %)
7h glom, AeHog FAe) R Aol7t e A

= Wl Zs) bda e 5 e daE £
G Aze dwgowa B4 Hsdol Eria B,

H
o

1. Korean Food & Drug Administration. Korean Code of Food Reg-



(98]

10.

11.

12.

13.

14.

15.

16.

O] Ak
R =

FAzud A

ulations, pp. 126-127. Ministry of Health and Welfare, Seoul,
Korea (2002)

- Korean Food & Drug Administration. Korean Code of Food Reg-

ulations, pp. 410-411. Ministry of Health and Welfare, Seoul,
Korea (2002)

. Vajdi, M. and Pereire, R.R. Comparative effects of ethylene

oxide, y-irradiation and microwave treatments on selected spices.
J. Food Sci. 38: 893-897 (1973)

Kwon, J.H., Byun, M\W. and Cho, H.O. Quality evaluation of
ground garlic and onions treated with chemical fumigants and
jonizing radiation. Korean, J. Food Sci. Technol. 19: 107-112
(1987)

- Kwon, J.H., Byun, M.W. and Cho, H.O. Effect of gamma irradia-

tion on the sterilization of red pepper powder. J. Korean Soc.
Food Nutr. 26: 188-192 (1984)

. Kwon, J.H. Advances in food irradiation and it's potential roles in

Korea. J. Food Hyg. Safety 17: 311-318 (1985)

. Kwon, J.H., Kim, S.W., Byun, M.W., Cho, HO. and Lee, G.D.

Determination of ethylene oxide residue and its secondary prod-
ucts in powdered food. J. Food Hyg. Safety 9: 43-48 (1994)

-Kwon, J.H., Byun, M.W., Lee, S.J. and Chung, H.W. Biological

quality and storage characteristics of gamma-irradiated white gin-
seng. J. Korean Soc. Food Sci. Nutr. 28: 40-46 (1999)

-Kwon, JH., Byun, M.W. and Cho, H.O. Development of food

irradiation technology and consumer attitude toward irradiation
food in Korea. J. Korean Radi. Protect. 41: 654-662 (1992)

Sung, H.S., Park, M.H. and Lee, K.S. The effective sterilization
of white ginseng powder. Korean J. Ginseng Sci. 6: 143-148
(1982)

Wesley, F., Rourke, V. and Darbishire, O. The formation of per-
sistent toxic chlorohydrines in foodstuffs by fumigation with eth-
ylene oxide and with propylene oxide. J. Food Sci. 30: 1037-
1042 (1965)

Kim, K.H., Kong, HJ., Lee, S.S. and Oh, C.H. Output power
characteristics of multiple wire corona discharge transversely
excited atmospheric pressure CO, laser. New Phys. 31: 550-554
(1991)

Kim, C.Y. and Sung, K.J. Effect of corona treatment of polymers
on bonds to aluminum. J. Korean Chem. Soc. 20: 417-423 (1976)
AOAC. Official Method of Analysis. 15th ed. Association of Offi-
cial Analytical Chemists, Washington, DC, USA (1990)

Hwang, J.B., Yang, M.O. and Koo, M.S. Extraction of minerals
and elimination effect of heavy metals in water by Nohwado
Quartz Porphyry (I). Analytical Sci. Technol. 9: 210-219 (1996)
Choi, K.J. Studies on the antioxidant components of the lipid of

1=
R

L] A et g Fust

17.

18.

20.

21.

24,

28.

30.

1243

red and white ginseng. Ph. D. Dissertation, Korea Univ., Seoul,
Korea (1983)

Namba, T.M., Yashijake T., Tominori, K., Kobashi, K., Mitsui, K.
and Hase, J. Chemical and biological evaluation of ginseng and
related crude drugs. Yakugaku Zasshi 94: 252-260 (1974)

Ha, S.D. Evaluation of drytilm method for isolation of microor-
ganisms from foods. Korean J. Appl. Microbiol. Biotechnol. 24:
178-184 (1996)

.SAS. SAS User's Guide, SAS Institute Inc., Cary NC 27513,

USA (2002)

Lee, Y.C. and Kim, K.O. Sensory Evaluation of Food, pp. 185-
188. Hak Yeon Publishing Co., Seoul, Korea (1989)

O'nahony, M.O. Sensory Evaluation of Food (Statistical methods
and procedures), pp. 153-160. Marcel Dekker Inc., New York,
NY, USA (1985)

.Jayaram, S., Castle, G.S.P. and Margaritis, A. Kinetics of steril-

ization of Lactobacillus brevis cells by the application of voltage
pulses. Biotechnol. Bioeng. 40: 1412(1992)

.Lee, JE., Kwon, 0O.J. and Kwon J.H. Effects of electron beam

irradiation on microbioligical and organoleptic qualities of pow-
dered red pepper and ginger. Korean J. Food Sci. Technol. 32:
380-386 (2000)

Sung, H.S., Park, M.H., Lee, K.S., and Cho, H.O. Studies on the
preservation of Korean ginseng powder. Korean. J. Food Sci.
Technol. 14: 136-140(1982)

.Kwak, Y.S., No, K.B., Chang, J.K. and Choi, KJ. Effect of

Ozone treatment on growth of microorganisms contaminated gin-
seng powders. J. Food Hyg. Safety 10: 45-51 (1995)

. Kang, K.H., Noh, B.S., Seo, J.H. and Huh, WD. Food Analysis,

pp. 390-392. Sungkyunkwan Univ. Publishing Co., Seoul, Korea
(1998)

.Kwon, J.H., Belanger, JM. and Pare, J.R. Effects of ionizing

energy treatment on the quality of ginseng products. Radiat. Phys.
Chem. 34: 963-967 (1989)

Kwon, J.H., Byun, M.W. and Lee, S.J. Color Characteristics of
white ginseng powder as influenced by different conditions of
sterilization and storage. Korean J. Ginseng Sci. 18: 128-133
(1994)

.Byun, M.W., Kang, [.J., Kwon, J.H., Lee, S.J. and Kim, S.K. The

improvement of corn starch isolation process by gamma irradia-
tion. Korean J. Food Sci. 27: 30-35 (1995)

Josephson, E.S and Peterson, M.S. Preservation of Food by Ioniz-
ing Radiation. CRC Press Inc., Boca Raton, FL, USA (1983)

(20034 59 194 A4 20034 119 189 A



