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Abstract Korean ginseng was heat treated at various temperatures (110, 120, 130, 140 and 150°C) and times (1, 2, 3,
4, and 5 hr). The heat treated ginseng extract was analyzed for the total polyphenol content, total flavonoid content, DPPH
free-radical scavenging, 5-HMF and ginsenoside. The total phenolics and flavonoid content increased with increasing
treatment temperature and time. The highest total phenolics content was 29.46 mg/g (d.b) in 150°C for 1 hr (control: 2.68
mg/g). The highest total flavonoid content was 4.75 mg/g (d.b) in 150°C for 2 hr (control: 0.39 mg/g). The antioxidant
activity increased until 140°C for 3 hours. An extension of the treatment time did not have any effect, and the antioxidant
activity decreased at temperatures higher than 150°C for more than 2 hours. The content of ginsenoside Rg,, Re, Rb, and
Rb3 rapidly decreased with increasing treatment temperature and time. Ginsenoside Rg, and Rh, were newly produced, or
their contents increased with increasing treatment temperature and time.
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Fig. 1. Change of phenolics content of heat treated ginseng.
(Untreated: 2.68 + 0.06 mg/g). Values represent the mean + SD of
three replications.
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Fig. 2. Change of total flavonoid content of heat treated ginseng.

(Untreated: 0.39 £0.06 mg/g). Values represent the mean +SD of
three replications.
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2,656.65 ppm7HA] &A% SIS Bae F(16)] Aol
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Table 1. Analysis of variance for polyphenol, flavonoid, IC,, and 5-HMF of heat treated ginseng

Variable" df Sum of squares Mean square F-value

Polyphenol X, 4 1,906,798 476,700 90.56%**2
X, 4 126,065 31,516 5.99%**

Flavonoid X, 4 30,875 7,719 59.84***
X, 4 4,050 1,013 7.85% %%

Ic X, 4 2,275 569 191.81%**

%0 X, 4 240 60 20.23%**

Aok

w0 mm mm o om

UX,: Treatment temperature (°C), X,: Treatment time (hrs), 2%**: p <0.001.
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Fig. 3. Change of IC,, by DPPH free radical-scavenging of heat

treated ginseng. (Untreated: 17.68 +0.31 mg/g). Values represent
the mean = SD of three replications.

Ginsenoside2| Hs}

A58 270 W ginsenoside®] W3l= Table 294 %
°] Rg,, Re, Rb,, Rb, 5& 130°C, 2417} A&] o]Fo] H&EHA|
ATt Rh2l S 001 mg/g® g Lee 5(20)) Q7oA 4d
= 2495 Rh S FEE 0.073%(wiw)eE B3 Az} g
o] Aot U= Zo= etk RhF e AR EF=

Table 2. Change of ginsenoside content of heat treated ginseng

Bihr B 2hr B3hr B 4hr B Shr
600 r

500 r

400 1

300
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100
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Fig. 4. Change of 5-HMF content of heat treated ginseng.

(Untreated: -0.41 £0.03 ppm). Values represent the mean +SD of
three replications.

AHEERE Rge 140°C, 3AZMA 9] Aol tlz79k visedt
o v wE PFFI o 140°C, A7 olF e AEH
2 itk R Aol AAF R kA d % #9
HQl AolF 2 & gloj vlwA Qo Yol Addrt &
AR AlEdo g dHA Re(20)2) AFole FHTolA
A2EA kot 10°CoME 14174k 0.02 me/gellA] 5A1 7l

Treatment Treatment

Saponin (unit: mg/g, dry weight)

temp. CC) time (hr)  Rg Re Rf Rg, Rh,

Rb, Re Rb, Rb, Rd Rg; Rh,

1 0.23 ND 0.17 0.05 0.01 0.34 0.25 0.31 0.04 0.04 0.02 0.05
2 0.25 ND 0.07 0.06 0.02 0.41 0.23 0.06 0.03 0.07 0.03 0.08
110 3 0.05 0.07 0.04 0.04 0.01 0.26 0.17 0.20 0.03 0.02 0.06 0.12
4 0.03 0.04 0.03 0.03 0.01 0.17 0.12 0.04 0.01 0.04 0.07 0.16
5 0.04 0.05 0.05 0.05 0.02 0.20 0.16 0.09 0.02 0.06 0.10 0.22
1 0.08 0.14 0.05 0.05 0.02 0.30 0.25 0.05 0.20 0.12 0.09 0.20
2 0.03 0.02 0.05 0.05 0.02 0.13 0.09 0.03 0.02 0.05 0.13 0.31
120 3 ND ND 0.04 0.08 0.02 0.08 0.06 ND ND 0.04 0.22 0.52
4 ND ND 0.02 0.05 0.01 0.01 0.01 ND ND 0.01 0.19 0.47
5 ND ND 0.02 0.05 0.01 0.02 ND ND ND ND 0.22 0.50
1 ND 0.01 0.04 0.06 0.03 0.12 0.07 ND 0.05 0.03 0.19 0.46
2 ND ND 0.03 0.05 0.02 0.03 ND ND ND 0.02 0.22 0.49
130 3 ND ND 0.01 0.02 0.01 0.02 ND ND ND 0.01 0.15 0.37
4 ND ND 0.04 0.01 0.01 0.02 ND ND ND ND 0.04 0.11
5 ND ND 0.06 ND 0.01 ND ND ND ND ND 0.18 0.64
1 ND ND 0.06 0.07 0.03 0.04 0.02 ND 0.01 0.04 0.45 1.11
2 ND ND 0.07 0.01 0.02 0.03 ND ND ND 0.03 0.28 0.02
140 3 ND ND 0.09 0.01 0.02 0.05 ND ND ND 0.06 0.56 1.57
4 ND ND 0.08 ND ND 0.02 ND ND ND ND 0.03 0.09
5 ND ND 0.11 ND ND ND ND ND ND © ND 0.07 0.80
1 ND ND 0.08 ND 0.01 0.02 ND ND ND 0.02 0.09 0.75
2 ND ND 0.08 ND ND 0.02 ND ND ND ND 0.03 0.72
150 3 ND ND 0.12 ND ND ND ND ND ND ND 0.05 1.07
4 ND ND 0.08 ND ND ND ND ND ND ND 0.02 0.21
5 ND ND 0.10 ND ND ND ND ND ND ND 0.02 1.15

Control 0.14 0.21 0.06 0.01 0.01

009 006 002 ND ND  ND 0.02

DNot detected.
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