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Chemical Components of Red, White and Extruded Root Ginseng
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Abstract

The objective of this study is to compare the chemical properties of red ginseng, white ginseng, and extruded
ginseng. Six kinds of samples were prepared and examined their chemical components. The comparison among
crude ash, crude lipid, and total sugar resulted insignificant difference. White ginseng had lower content of
reducing sugar than those of extruded ginseng and red ginseng. Total amino acid was found relatively low
in treatment A (sliced whole root and dried at 70°C). Total amino acid of treatment C (extruded dry whole
root ginseng slices, moisture content 30%, barrel temperature 110°C, and screw speed 200 rpm) was higher
than that of treatment B (extruded dry whole root slices, moisture content 25%, barrel temperature 110°C,
and screw speed 200 rpm). Crude saponin of treatments A, B, C, D (white ginseng with skin), E (skinless white
ginseng), and F (red ginseng) were 4.02, 4.77, 4.12, 3.56, 3.25, and 4.02%, respectively. Ginsenoside was con-
tained similarly as crude saponin. The amount of ginsenoside in the treatment of A, B, C, D, E, and F was
recorded respectively at 6.031, 8.108, 6.876, 7.978, 5.591, and 9.834 mg/g. A specific component in red ginseng,
R¢3 was detected in treatment F. Maltol was detected in treatment B and F. Acidic polysaccharide was increased
2~3% by extrusion process. In conclusion, extruded ginseng had similar components to those of red ginseng.
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Fig. 1. Process diagram of traditional white ginseng.
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Fig. 2. Process diagram of traditional red ginseng.
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Fig. 4. Process diagram of extrusion cooking.
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Table 1. Operating conditions of HPLC for analysis of gin-
senosides

Items Conditions
Instrument Waters 510, USA
Column NHz column (250 mm X 4.6 mm; Merck Co.)
Mobile Solvent A: acetonitrile/water/isopropanol
phase (80/5/15)
Solvent B: acetonitrile/water/isopropanol
(80/20/15)
Flow rate 1 mL/min
Detector ELSD (ELSD 2000, Alltech Co., USA)
~Temperature: 92°C
-Nebulizing gas nitrogen: 2.0 L/min
Injection 20 pL
volume
Analyzing 55 min
time
AAbslglth
2E 24
% (malto) £4& F4 2% k5% T Fejazol
g 11 80% methanol £ 100 mL% 7}3}e] 70°C BFE A

1217t {5328 F oo AR
100 mL-& 7}t o} A] 147 8
F35} 2 2342 ol A mel At Sl BET T
GC/MSE A48 mgvlE a8 KA ste] eSS A
gkd o g EAsledc)

ol 80% methanol 4%
et e dse 17

ArAcetH 24

At bR o) u] ¥ &2 Carbazole-sulfuric acid ¥
(32)2.2 Fig. 59} #re] &4 3}9 2 blankel&
tAlel ethanol& AF&-3s}gich.

carbazole

7 A2 Q4TS UM RS Table 29 2ok, 332
A U T A2 TA)S} 25 5% 4 FE 4

Sample 0.5 mL
Carbazole 0.25 mL
(0.1% in ethanol)

1

C-HzS04 3 mL
i
Heating
} 85°C, 5 min in water bath
Cooling
| room temp., 15 min
525 nm

Fig. 5. Schematic diagram for determination of acidic poly-
saccharides in samples.
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Table 2. Chemical composition in ginseng samples

(unit: % dry base)

Components Treatment”

A B C D E F
Ash 3.94 3.98 4.05 3.97 3.8 397
Crude fat 154 1.57 1.55 1.62 1.56 1.60
Total sugar 61.48 61.23 63.23 59.26 60.93 60.90
Reducing sugar 17.45 10.21 11.90 2.15 2.09 8.68

YA: Dried whole root ginseng slice at 70°C.

: White ginseng with skin.
: White ginseng without skin.
Red ginseng.

TomgoOw

gk AHB)T 2T 30% A gEAAPE 44H0), 2T
2 AASA @& FEulalD), S AAT WANE), &
AHF) A 3.85~4.05% 2 A & 7tel] 2 zto]7} gladc). =¥
24 AL E A~FA 2ollA] 1.5~41.62% 2 55 o] 2t
A2} F7re) 2ozt Bt

2o A5 A~FAa] Tl zh2t 61.48, 61.23, 63.28,
59.26, 60.93, 60.90% 2 A AH o2 & W37} giglen, D9}
Exe] e g4 e Frte 2HE AASE] o
T AL AlnAT UL B F AAA o 4
(A)ell A EA depta &4 38 A8 B9} CH 32 7
%, HEAH FHEeko] 25%0l A 30% 2 F7}iHol wet &
A3 10.21%00 4 11.90% % 7k Z7)slglch WAk Do} E
Al e 247 2.15%2} 2.09%, TAHEF)S- 8.68% ETE
t} ZAkol B9} dheke) A ZwnkSol o8 v T
Z7F ¥R Aoz ddEch

TAoto|at

z+ Al gell gk FAobv] Ak 3 Table 33 2t} A

Table 3. Contents of total amino acid in samples

: Extruded dry whole root ginseng slice (A) (moisture content: 25%, barrel temperature: 110°C, screw speed: 200 rpm).
: Extruded dry whole root ginseng slice (A) (moisture content: 30%, barrel temperature: 110°C, screw speed: 200 rpm).

AL dEAZLE T0°CH} o} vl it WAl o]
Ae|Bm 2 ololu|ite] WAEG Y] wEel AR g
=k Bt CAE 7Y A% BA R CAE o) 172
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o] AR o}& JRro2 sty AT BbE o)

Z9 & AASA @& Wit Do} AlA7 WA EA gl 79
A5, BIAA fFol 8] ofrlAt FFe o]t =A
eyl ol Zu & A A% WA BH e el 4] Auby o
2 o}ml Al Gafo)] o A Ty Hr) A Y of ofn)
XA ko] ¥ An g $dE ol g = A4
o] gafo] 7] ol FEAHE T ol AE3
A o) Z712 QlF) o} ] Ao WAJo] dojd o2 F
2% 4 dATHe6).

A4 FA 2] F-2] 5 o}x

7 AN RN DARLE G ofpl Al e
%]
_]

oAk o] djAA o 4t

(unit: mg% dry base)

Amino acids Treatment”
A B C D E F

Aspartic acid 404.98 499.48 522.30 442.24 531.18 533.76
Threonine 276.10 274.24 285.90 236.26 292.86 295.36
Serine 220.20 232.68 239.42 201.68 248.72 247.10
Glutamic acid 635.16 681.98 746.62 757.92 754.14 727.34
Proline 295.16 403.96 389.04 418.82 402.32 372.38
Glycine 166.30 208.60 209.64 178.42 211.26 208.88
Alanine 280.30 314.70 325.32 318.86 353.36 341.30
Cystine 7756 9750 102.64 106.46 98.32 98.44
Valine 241.68 248.78 262.34 228.56 247.26 250.76
Methionine 89.68 112.88 134.32 11454 95.66 107.76
Isoleucine 237.92 24478 247.74 216.56 243.70 242.84
Leucine 447.86 409.48 425.86 355.80 421.10 428.18
Tyrosine 168.16 196.36 214.08 178.86 210.08 245.72
Phenylalanine 292.14 402.36 399.94 297.72 387.24 402.78
Histidine 164.48 161.16 170.62 161.06 194.4 190.78
Lysine 336.38 314.46 360.60 335.64 401.96 379.20
Arginine 1,199.58 1,045.88 1,284.20 1,000.22 1,303.64 1,261.80
Total 5,534.08 5,849.28 6,320.58 5,549.62 6,397.20 6,334.38

YRefer to the comment in Table 2.
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Fig. 6. HPLC chromatogram of ginsenoside of dried whole
root ginseng slice at 70°C (A).
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Fig. 7. HPLC chromatogram of ginsenoside of extruded dry
whole root ginseng slice (moisture content: 25%, barrel tem—
perature: 110°C, screw speed: 200 rpm) (B).
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Fig. 8. HPLC chromatogram of ginsenoside of red ginseng (F).
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Table 4. Contents of crude saponin and ginsenoside components in samples

T b Crude Ginsenoside (mg/g)
reatment saponin (%) Rby Rbz Rc Re Rf Rg: Rg» Res Total
A 4.02 0.959 0.752 0.776 0.308 1.304 0.420 1.429 0.083 - 6.031
B 477 1.433 1.043 1.086 0.375 1.736 0.537 1.786 0.113 - 8.108
C 412 1.133 0.822 0.853 0.355 1.533 0.475 1.606 0.099 ~ 6.876
D 3.56 1.236 0.920 0.837 0.376 1.128 0.79 2.620 0.065 - 7978
E 3.25 0.863 0.526 0.521 0.268 0.961 0.709 1.449 0.293 ~ 5.591
F 4.02 1.261 1.183 1.014 0.251 1.117 3.101 1.194 0.681 0.033 9.834

YRefer to the comment in Table 2.
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YRefer to the comment in Table 2.
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Fig. 9. GC/Mass chromatogram of maltol of extruded dry whole root ginseng slice {moisture content: 25%, barrel tem-

perature: 110°C, screw speed: 200 rpm) (B).
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Fig. 10. GC/Mass chromatogram of maltol of red ginseng (F).
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