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Effect of Ozone Treatment on the Changes of Fatty Acids, Organic acids,
and Sensory Properties in Ginseng Powder

Yi-Seong Kwak', Kang-Ju Choi and Na-Mi Kim
Korea Ginseng and Tobacco Research Institute, Taejon 305-345

ABSTRACT — As a preliminary experiment to investigate the effect of ozone sterelization on
the ginseng powder, the changes of fatty acid composition and organic acid content and sensory
properties in ginseng powder treated with ozone was investigated. Ginseng powder was treated
with 0.5 ppm ozone for 24 hours and 48 hours, respectively. With increase in ozone treatment
time, the content of crude lipid and total unsaturated fatty acid decreased, whereas composition
of total saturated fatty acid increased. Contents of unsaturated fatty acid-linolenic acid, linoleic
acid, and oleic acid, etc.-decreased with ozone treatment time, whereas saturated fatty acid of
same number-stearic acid-increased. Contents of organic acid were not shown significant
changes. Ginseng odor, roasted odor, bitter taste, roasted taste and sweet taste were thiner with
ozone treatment times, but pungent taste was thicker with those treatment. These changes of or-
dors and tastes of ginseng powder with ozone treatment were predicted by oxydation of lipids,

flavor components and saponins.
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AL A RE YEdR]o) W diethyl etherE 7}3}od
soxhlet 2EWOE 16417} A 233 1S PAFEAA
TERoR A TS AT AHhhEA L
AAL Metcalf 579 Wyjo] F3le 7R AFE
BF;-methanolg- A}&-3}ed methyl ester3}l A|7] ©}S petro-
leum etherdl]l 28jA]A GLCE BA31gth. olu A& g
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flame ionization detector, column-2 SP-2340 fused silica
capillary (30 mx 0.32 mm L.D. 0.2 um film thickness)S A}
£330, Column £%3= 140°ColA 387 §AIAZE
3°C/min 4 $2A)7) T 220°Coll A 1087 §HA1H B
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Table 1. Sensory evaluation sheet

Name:
ame Date:

Sample: ginseng powder

1. Evaluate the intensity of the sensory characteristics
(1=extremely weak, 5=slightly strong, 9=extremely strong)
2. For overall desirability, rank the sample

3. Evaluate the odor first and then the taste

4. Evaluate the overall desirability

Sample number  ceem e e
First stage = emeeem e e
Ginseng odor ~ seemm e s
Roasted odor ~ —-ee- ceeeem
Bitter wort odor ~ <e--m- eeeem e
Musty odor  ceeeee e e
Dried woody odor ~ ~--- ceeeee e
Second stage
Bitter taste =~ ~eeer ceeee e

Roasted taste ~ see-em cemeem e
Sour taste =~ seeeme e e
Sweet taste ~ seeemm e e
Pungent taste =~ ~e--m cemeem een
Third stage =~ seer e e
Overall desirability - = e e
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Table 2. Crude lipid contents and fatty acid compositions
of ginseng powders treated with 0.5 ppm ozone

Treatment time (hour)

Fatty acids
0 24 48
Crude lipids (%) 122 1.06 0.77
Myristic (14:0) 0.29"(0.02)° 0.47(0.02) 0.34(0.01)

Pentadecancic  (15:0) 0.61(0.04) 0.80 (0.04) 0.79(0.03)
Palmitic (16:0) 12.74(0.90) 16.44(0.79) 19.91(0.83)
Palmitoleic* (16:1) 0.77(0.05) 0.62(0.03) 0.87(0.04)
Heptadecanoic  (17:0) 0.61(0.04) 1.28(0.06) 2.29(0.10)

Stearic (18:0) 1.89(0.13) 10.20 (0.49) 13.42(0.56)
Oleic* (18:1) 8.26(0.58) 6.93(0.33) 5.61(0.23)
Linoleic* (18:2) 63.75(4.50) 51.61(2.48) 44.95(1.88)

Linolenic* (18:3) 4.99(035) 3.58(0.17) 3.02(0.13)
Arachidic (20:0) 1.14(0.08) 2.31(0.11) 2.51(0.10)
Behenic (22:0) 1.63(0.12) 2.95(0.14) 2.38(0.10)
Docosenoic*  (22:1) 0.48(0.03) 0.33(0.02) 0.37(0.02)
Tricosanoic ~ (23:0) 0.52(0.04) 0.38(0.02) 1.07(0.05)
Lignoseric (24:0) 1.57(0.11) 1.25(0.06) 1.42(0.06)

Nervonic* (24:1) 0.76(0.06) 0.85(0.04) 1.08(0.05)
Total saturated (%) 21.0 35.88 44.04
Total unsaturated* (%) 79.01 63.92 55.97

YPercent fatty acid composition
“Fatty acid content (mg/g)
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Table 3. Organic acid contents of ginseng powders treat-

Table 5. Effect of the ozone treatment on the taste charac-

ed with 0.5 ppm ozone (Unit : mg/g) teristics1) of ginseng powders
Treatment time (hour Bitter  Roasted Sour Sweet  Pungent
Organic acids o SPle dor  Odor  Odor  Odor of
0 24 48 or
+

Citric acid 4.36 433 434 /1: Zi;gzg jjigz i:i(mz i'gfo'g 1.410.51
Malic acid 241 235 245 C 4.64:0.84 1.4;0.51 3.21331 1.5;0’5 5-6:_:(1).50
Malonic acid 1.92 1.80 1.85 - il - 24042714152
Oxalic acid 0.50 0.45 0.49 YMean+S.D. (n=10). As the value increases the intensity of
Succinic acid 0.12 0.14 0.16 the taste characteristics increases.

Table 4. Effect of ozone treatment on the odor charac-
teristics” of ginseng powders

Ginseng Roasted  Bitter Musty Dried

Sample
Odor Odor wort Odor woody

A 731082 5.841.13 40+0.47 2.7+0.67 4.1+0.87
B 35+0.84 25+1.17 5.0+£0.67 6.0+:0.67 3.8+0.95
C 1.4+051 1.6£0.84 1.3+0.48 2.0+0.67 3.1£1.33

"Mean+S.D. (n=10). As the value increases the intensity of
the odor characteristics increases.

A: control

B: ginseng powder with ozone 0.5 ppm for 24 hours

C: ginseng powder with ozone 0.5 ppm for 48 hours
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o] st
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A wE wiebgol lihdAl(ginseng odor)7t 7HE ZshA
ARD 5% dA(roasted odor), v}ELHE YA (dried
woody odor), 21} HAl(bitter wort odor), 2 YA
(musty odor)?] <08 748A A QiR &
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(bitter taste)?} T2 Sh(roasted taste), TH(sweet taste)2]

A : control
B : ginseng powder with ozone 0.5 ppm for 24 hours
C : ginseng powder with ozone 0.5 ppm for 48 hours

Table 6. Analysis of variance table showing the effects of
ozone treatment on the overall desirability.

Source Degree of Sum of Mean square F value
freedom square
Sample 2 12.13 6.065 70.60***
Error 27 2.32 0.0859 -
Total 29 14.45

***Significant at 0.1% level respectively
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