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Korean ginseng has been used for centuries in traditional Chinese medicine as an overall wellness
supplement. Red ginseng (Ginseng Radix Rubra) is produced by steaming the roots, followed by
drying. Soft red ginseng is produced using a new processing technology. This study investigated wheth-
er soft red ginseng differs from raw and hard red ginseng in its physicochemical composition. Results
showed that the total phenol content of raw ginseng was 2.96 mg/g at 80°C and 3.47 mg/g at 160
C. Meanwhile, the total phenols of hard and soft red ginseng were 4.12 mg/g and 4.18 mg/g at
160C, respectively. The total phenol contents of raw, hard red, and soft red ginseng revealed a statisti-
cally significant difference (p>0.05). The total flavonoid contents of raw, hard red, and soft red ginseng
were 2.62 mg/g, 3.97 mg/g, and 3.83 mg/g at 160°C, respectively. Among the three samples, soft
red ginseng had the highest total sugar content at 160°C. The acidic polysaccharide contents of both
soft and hard red ginseng were much higher than that of raw ginseng (49%—58%). Significant differ-
ences were observed among raw, hard red, and soft red ginseng (»<0.001). Soft red ginseng exhibited
higher phenol content (25%), total flavonoid content (49%), and total sugar content (45%) than raw

ginseng.
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Table 1. Statistical analysis of phenol content in three ginseng

samples (raw, hard red, and soft red) at different ex-
tract temperatures
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Table 2. Statistical analysis of total flavonoids content in three
ginseng samples (raw, hard red, and soft red) at differ-
ent extract temperatures

Temp. Ginseng (mg/g) Temp. Ginseng (mg/g)

o t-test o t-test
©) Raw Hard red Soft red () Raw Hard red Soft red

80 2.96+0.07 3.35+0.11 3.18+0.15 80 1.43+0.38 2.61+0.23  2.48+0.13

100 3.29+0.07 3.68+0.09 3.80+0.23 100 1.93+0.29 3.04+0.26  2.84+0.09

120 3.41+0.06 3.86+0.14 4.03£0.11  6.067* 120 2.30+0.26 3.50+0.30 3.43+0.29 6.218*
140 3.45+0.04 4.08+0.11 4.14+0.17 140 2.59+0.19 3.77£0.26 3.64+0.22

160 3.47+0.07 4.12+40.22 4.18+0.16 160 2.62+0.15 3.97+0.33  3.83+0.29

Data represented the mean +SD from three replicates.
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Fig. 1. The comparison of total phenol content in ginseng (raw,
hard red, and soft red) at different extract times (hr).
The processing temperature is 160°C. Raw: raw gin-
seng, Hard: hard red ginseng, Soft: soft red ginseng.

Data represented the mean+ SD from three replicates.
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Fig. 2. The comparison of total flavonoids content in ginseng
(raw, hard red, and soft red) at different extract times
(hr). The processing temperature is 160°C. The sym-
bols of raw, hard, and soft are same as Fig. 1.
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Table 3. Statistical analysis of total sugar content in three gin-
seng samples (raw, hard red, and soft red) at different
extract temperatures
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Table 4. Statistical analysis of acidic polysaccharide content
in three ginseng samples (raw, hard red, and soft red)
at different extract temperatures

Temp. Ginseng (mg/g) Temp. Ginseng (mg/g)

o t-test o t-test
(C) Raw Hard red Soft red (C) Raw Hard red Soft red

80 31.02+0.36 40.47+0.57 40.80+0.69 80 2.47+0.24 6.33+0.31 6.35+0.18

100 33.57+0.93 43.74+0.81 44.87+0.85 100 2.98+0.13 6.89+0.17 6.83+0.17

120 36.42+1.53 46.40+0.95 47.03+0.75 11.208** 120 3.38+0.18  7.14+0.08 7.21£0.22 76.043%***
140 38.49+0.84 48.34+1.17 49.41+0.83 140 3.76£0.21  7.42+0.13  7.51+0.14

160 39.54+0.61 48.92+0.89 50.44+0.96 160 3.80+0.10  7.50+0.11  7.53+0.15

Data represented the mean = SD from three replicates.
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Fig. 3. The comparison of total sugar content in ginseng (raw,
hard red, and soft red) at different extract times (hr).
The processing temperature is 160°C. The symbols of
raw, hard, and soft are same as Fig. 1.

Data represented the mean=+ SD from three replicates.
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Fig. 4. The comparison of acidic polysaccharide content in gin-
seng (raw, hard red, and soft red) at different extract
times (hr). The processing temperature is 160°C. The
symbols of raw, hard, and soft are same as Fig. 1.
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=5 Qlp B4 o1F Ao 2EXZ[0 ME HE, E2EE0E ¥ & CIERF &2
Clslav
(Bt 4 FFst
T QAe FA7] ek AEbAQ AR Bz Fo g A% Fojgo] ALgEo gt A My S
A AZAA e A e N2 7HE 7Ie2 ALkE Shboltt o] A sty 24
ANA A, ARG Aol 7t AEA AT ik F HlE T 140C oA 2.96 mg/g, 80C ol A]
347 mygo = H{rtHANT B T4 A4 TAe F HES 160C oA 27} 412 mg/g, 4.18 mg/go &

H7E AT 14 A 4 A e F Aoz Fo3 Aol & HATHp>0.05). A4,
A" T, dd T F ZelR kol - 160TColA 2+ 2.62 mg/g, 3.97 mg/g, 3.83 mg/gl 2 H 7}
HA AE F 94 4ol 160CE T A8 /7 M8 £33k 7 &4 25 A OaR® el
ARG A EATH49%-58%). B2, 2 T4k, A" Zakell e fﬂf‘z 2o 7 A A THp<0.001). A&
AL R G v I, F SHExoE ¥ F 35 FEFol 247 25%, 49%, 45% E=3kTh



