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Effect of Ozone Treatment on Growth of Microorganisms
Contaminated Ginseng Powders

Yi Seong Kwak', Kil Bong, No, Jin Kyu Chang, and Kang Ju Choi
Korea Ginseng & Tobacco Research Institute, 302 Shinseong-dong, Taejon 305-345

ABSTRACT —Ozone treatment was applied to ginseng powder for the improving hygienic
quality of ginseng powder. A bacterial strain was isolated form ginseng powder contaminated.
The strain designated as GT4, was identified as Escherichia coli species by IMVIC test me-
thod. Ozone inhibited strongly total bacteria and coliforms in ginseng powder(initial concent-
ration 10%/g) at 0.35 ppm. High ozone concentration reduced death time of the total bacteria
in ginseng powder. However, ozone treatment caused significant degradation in saponins
of ginseng powder. Ozone treatment also caused a increase in Hunter's color L value and
decrease in a and b values of ginseng powder.
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Table 1. Biochemical tests of isolated strain GT4

Indole test Methyl red V-P test* Citrate

test test
E. coli® + + - -
A. aerogenes® - - + +
Isolate GT4 + + — _

*V-P test: Voges-Proskauer test.

Table 2. Effect of ozone on the bacterial growth in gin-

seng powder.
Ozone (ppm) Hours Total bacteria (CFU/g)
0.35 0 8.0X10°
12 4.3X10°
24 1.0X10°
0.50 0 8.6X10°
15 24X10°
22 6.0 10*
31 55X 10°
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Fig. 1. Effect of ozone on the bacterial growth in ginseng
powder.
* Ozone conentration is 30 ppm.
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Table 3. Effect of ozone on the coliforms anf bacterial
growth in ginseng powder

Ozone Hours Total bacteria Death rates Coliforms”

(ppm) (CFU/g) (%)
0.35 0 2.8X10° 0 +
16 3.0X10? 89 +
24 0 100 -
42 0 100 —
D 4: Positive, —: Negative.

Table 4. Effect of air pressure on the bacteria contami-
nated in ginseng powder.

Ozone Hour Air pressure Total bacteria
{ppm) (kg/cm?) (CFU/g)
0 0 0 8.6 10°
0.35 24 0.5 1LOX10°
0.35 24 1.2 3.0x10*

* Flow rate of ozone generator was 7-8 LPM (liter per
mintes).
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Fig. 2. TLC ginsenoside pattern of ginseng powder trea-
ted with ozone.
TS: total saponin, A; control, B: ginseng powder
treated with 0.35 ppm ozone for 24 hours, C: gin-
seng powder treated with 0.50 ppm ozone for 24
hours.
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Fig. 3. HPLC ginsenoside pattern of ginseng powder treated with ozone.
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Table 5. Changes incontents of crude saponin and major
ginsenosides in ginseng powder treated with
ozone.

Sample Crude saponin Ginsenoside"

(%)
Rgl Re Rd Rc Rb2 Rbl Total
A 6.50 040 0.67 030 042 0.62 123 3.64
B 6.53 0.66 0.13 0.22 0.10 0.10 0.14 1.35
C 6.55 039 010 011 0 010 0 070

A: Contro, B: Ginseng powder treated with 0.35 ppm ozone
for 24 hours, C: Ginseng powder treated with 0.50 ozone
for 24 hours, ¥ Content is calculated by dry base weight of

ginseng powders.
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Table 6. Hunter color value of ginseng powder treated
with ozone.

Ozone treatment Color value

(ppm) (Hours) LY a? b®
0 99.47 -0.63 +1.41
0.5 15 101.20 —1.50 +1.03
24 101.66 —1.52 +0.97
31 101.82 —1.44 +0.25
30.0 3 101.40 —1.53 +3.07
6 102.68 —1.52 +3.18
12 102.60 —1.53 +3.81

YL: 100(white)~0(black), »a: —60(green)~ +60(red),
$b: —60(blue)~ + 60(yellow).

AZe] e AEy EAS AHe FAT 8
20|t} Aubx o 2 ethyleneoxide 2], vl ZA}
% microwave 2jA] AE9] oA FAl dgs
nAEe Ao wasly kY Table 6& &S
el gk dAarEe] M H3kE ehd 7o) Table
6ol viehd nle} 7to] ©.F 0.5 ppme 15A]%F A4
Lz (%) o2& FA2T9 994704 100.20°2.2
z7}skda agk (HAX)E —0630A4 1502 74
stedch bzt (FME)E +141 o4 +1.0322 7
asieich L gt (HE)2 2gAzbe] Frig %
Z7tsbe AFE Yepgon ol 2Fo] i A3
#Bg 712]7] W2l Ao AztEch b3t (FHE)=
gl A 7be] 27V EFE bhshe AgE Hyovt
agHA M )= A 7t w3 foH Wk A
s3] sl

2299

9015 olatxnte HE Ra)xl 47 GT4x IMVIC test #hel ols 547 A3} Escherichia
coli 4 FFZ BEr). 2 Fo] QitEutd iyl oigFTe A& viAe dFE =
Aa}7) Slste] GT4 39 wjokal g QAbEate] PE3 F 228 Hesidch &8 o) 43
2ubo] Abgupge Bube] oa® AR Z7)%Es} 10/g FFolw 035 ppmeEE 24417
Aejgdesn AF o daAFel A% 98 dAsh 2y £2e 271F57 107
o)Arol® $& 30ppm FEZ 4817 Helsor Aol A AdHA £F AMe w§
Az A2 DiolAl AHEW <) ginsenoside -Re, -Rd, -Rc, Rb2 2 -Rbl gekg 27| a2 7}
9 &)= wa Axo] wWis opr|AA Lg(FE)e F7HE ARt agh (Y =)% b (R 2)2

s ot

Journal of Food Hygiene and Safety, Vol 10. No. 1



Effect of Ozone on Growth of Microorganisms in Ginseng 51

Ik

- AEAETYY R HETH p 511 (1999).

2. WHO: Ethylene oxide, Enbironmental Health Crite-

7.

ria, 55 (1985).

. Wesley, F., Rourke, B. and Darbishire, O.: The forma-

tion of persistent toxic chlorohydrins in foodstuffs
by fumigation with ethylene oxid and with ethylene
oxid and with propylene oxide. /. Food Sci., 30, 1037
(1965).

. Rajendran, S. and Muthu, M.: Detection of acrylonit-

rile and ethylene oxide in air and fumigated foodstu-
ffs. Bull Enuironm. Contam. Toxicol, 27, 426 (1981).

. BHE Ff KL BEE. B RE. p. 4656, R TTE

(1990).

. Clark, D.S. and Takacs, J.: Gases as preservatives,

pp. 189-192. In Siliker, J.H., Elliott, R.P., Baird-Parker,
AC, Bryan, F.L, Christian, J.H.B., Clark, D.S, Olson,
J.C., and Roberts, T.A. (eds.)., Microbial ecology of
foods. Vol. 1, Academic Press, New York (1980).

Broadwater, W.T., Hoehn, R.C. and King, P.H.: Sensi-

10.

11

12.

13.

14,

tivity of three selected vacterial species to ozone.
Appl. Microbiol. 26, 391-393 (1973).

. Cololins. C.H. and Lyne, P.M.: Microbiological Me-

thods (Fifth edition) Butterworth-and Co Ltd., p. 281-
286, 1984.

. Harrigan, W.F. and McCance, M.C.: Laboratory Me-

thods in Food and Dairy Microbiology. Academic
Press, London (1976).

A5, P9, A, dEe: Aol o7 F4y
7l2mo] A, P AsaA), 24, 50(1981).
Vajdi, M. and Pereira, R.R.: Comparative effects of
ethylene oxide, r-irradiation and microwave treatme-
nts on selected spices. J. Food Sci, 38, 893 (1973).
Ewell, AW.: Ozone and its application in food preser-
vation, Refring. Eng. 58, 873-975 (1950).

Kaess, G. and Weidemann, J.F: Ozone treatment of
chilled beef. /. Food Technol. 3, 325-334 (1968).
APHA: Compendium of methods for the microbiolo-
gical examination of foods, M. speks(ed.), Akmerican
Public Health Association, Washinton, D. C. (1976).

Journal of Food Hygiene and Safety, Vol 10 No. 1



