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Abstract

Proximate analysis and antioxidant activity of cultivated wild Panax ginseng (CWPG) were investigated to provide
fundamental information of CWPG with different ages and to increase its industrial application. Proximate analyses
of CWPG with different ages were performed. Extraction of CWPG with different ages was carried out using heat-
reflux extraction, and their extraction yield, crude saponin content, ginsenoside content, and antioxidant activity were
analyzed. Moisture content decreased, but crude fat and crude protein were increased with aging. Extraction yield
and crude saponin contents did not show a specific pattern while 5-year-old CWPG revealed the highest extraction
yield and crude saponin content. All CWPGs showed typical ginsenoside profiles containing C-K and Rh2 ginseno-
sides, which are not found in ginseng. The 3-year-old CWPG showed the highest antioxidant activity including total
phenolic content, total flavonoid content, and DPPH and ABTS radical scavenging activities. Moreover, 3-year-old
CWPG also revealed the highest acidic polysaccharide content. Therefore, these results suggested that 3-year-old
CWPG, which is the cheapest, can be used in industrial application due to its high antioxidant activity and acidic
polysaccharide content with similar ginsenoside profile compared to 5- and 7-year-old CWPGs.
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A: Weight of sample (g)

E: Total volume of extract (mL)

E'": Used volume of extract (mL)

W,: Initial weight of aluminum dish (g)

W,: Weight of aluminum dish and solid (g)
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w;: Weight of cultivated wild Panax ginseng (g)
A: Total volume of concentrate (mL)
B: Used volume of concentrate (mL)

Ginsenosides

Ginsenoside $H#S FALEW-S HPLC grade ™ &9
2313 & 045um syringe filterS ©]&3}o] o33 5
HPLCE o]&std 4383t & 23l A-8-" HPLC
(Agilent 1260, Agilent Technologies, Santa Clara, CA,
USA)®] 2712 Table 13 2t} ZH4d-2 KinetexAFe] Cl18
(50 x 4.6 mm, ID 2.6 um, Torrance, CA, USA)S A}&-3}
3, HZ7](G1314F, Agilent Technologies, Santa Clara,
CA, USA)= UV detectorZ 203 nmol|A] =43t} o]F
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Table 1. HPLC conditions for analysis of cultivated wild Panax
ginseng

Time (min) H,0 Acetonitrile
0-6 82 18
6-11 74 21
11-15 68.5 31.5
15-25 66.1 33.9
25-26.5 60 40
26.5-29 44 56
29-31 30 70
31-32.5 15 85
32.5-34.5 15 85
34.5-35.5 82 18

35.5-40 82 18
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Fig. 1. Morphology of cultivated wild Panax ginseng by age.
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Table 2. Proximate component, extraction yield (%) and crude saponin contents of cultivated wild Panax ginseng

Moisture content Crude fat Crude protein Ash Extration yield ~ Crude saponin content
(%) (%) (%) (%) (%) (mg/g dried ginseng)
3 years 78.04+2.26*) 0.83+0.14° 8.77+0.14° 5.04+1.43 38.29+0.17° 78.57£3.25°
5 years 74.47+1.43% 0.85+0.12° 9.58+3.12° 5.14+1.42° 52.56+0.63" 75.72+0.17°
7 years 71.58+0.98 1.36+0.28° 11.66+1.51° 5.9240.99° 47.67+0.68° 65.50+3.92°

YValues with the same letter in the same column are significantly different (p<0.05).



212 ol + HYS - ol - A - 9] - oA - MR - A

3 years
Rb, :
. iRe 11 :Re
-Rgy | Rb
1 | 2 Rh
Rf R ' Rd C-K_ %2
¥ 2= 92 3 vi: 3 = < R.gt-,?’:;;; s H
S years
Rb
. Y| .Rc
_Rg;:+ Re |
! Rf: R Rd C-K 2 %%+
PEPTSCCrT A LY <RgjS= i KA
7 years .
“Ray, RP1 1 Re
- | Re |
‘Rb,
Rff R92 | 11 Rd C-K Rh2
L3 =3 23195 112 ' s 1 5 NG3z 5227 =3 i}
Fig. 2. HPLC chromatograms of cultivated wild Panax ginseng by age.
Table 3. Ginsenoside contents of crude wild Panax ginseng (mg/g ginseng)
Rg, Re Rf Rg, Rb, Rb, Rd Rg; C-K Rh, Total

3 years 1.92+0.02°" 8.90+£0.16° 1.260+0.11° 0.69+0.04* 9.05+0.04° 8.31=0.12° 1.12+0.04" 1.08+0.02° N.D.? 0.13x0.14* 0.36+0.06" 32.81+0.50"
5years 2.08+0.08" 6.02+0.08" 1.17+0.04° 0.54+0.06" 8.49+0.04° 7.45+0.13° 0.804+0.04° 1.18+0.04> N.D. 0.05+£0.01* 0.29+0.09° 28.09+0.42°

7 years 3.2240.09* 7.85+0.20° 1.72+£0.10* 0.70+0.04* 12.6740.04* 10.26+0.23* 1.27+0.04* 1.44+0.05° N.D. 0.05+0.03* N.D.

39.19+0.90°

YValues with the same letter in the same column are significantly different (p < 0.05).

IN.D. = Not Detected

%] compound K&} Rh,9] o] wrolx 7] wjo.
A ZFETHLee et al., 2004).

2ol & Golr 7] 918 3d2 AFFS o]l &ste] SFFE
I F2FEHE] 2ol E Hlwaginh AbFate] 2Rl
e & F&3 AEY FFS Table 49 Ve AT
g7 FE8 AR & F&0] 3829%= UENE I,
FE FE2T AL FF FEL olET {94 (p<0.05)
o7 v 2416%= YEHHTE o]y g Aol SR/ FE
o] A 230 vlste] A F< I 7] el
Zo 2 AT, 3k FEHAAA SF FE2L B
2 2LoA] o]FofR & WHH F2FEL W2 259
A o] FojA] 7] Wil g FEo A del o8 B
AEEo] R o]do] =] wiEe ¥ & = &
< eSS Ao Azdn. =AY g 9A] g
FE3 A 4kkAtol A 78.57 mg/g dried ginseng® A2

Table 4. Effect of extraction method on extraction yield and
crude saponin contents

Extraction yield Crude saponin contents

(%) (mg/g dried ginseng)
HRE? 38.29+0.17°" 78.57+3.25°
RTE? 24.16+0.24° 67.60+8.43°

YValues with the same letter in the same column are not significantly
different (p<0.05).

PHRE: heat reflux extraction

JRTE: room temperature extraction

FE3 3d A 67.60 mg/g dried ginseng HU -9
| (p<0.05)0-2 E& FHEks Vet

Akekste]l FEHW O] WE ginsenoside 32 Table 59
UERN At} Ginsenoside FHE F& F&3 2ALEY ¢
ZF3} vpR7EAE compound KE A £]8F EE ginsenoside

T O
S

o] BF FEF AU A Uergeh. BF 55
& Qo] B0 F3uyon dHA . DR FEL
M B 2EAA PAZ o)A E WH FLFEE
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Table 5. Effect of extraction method on ginsenoside contents of cultivated wild Panax ginseng

Rg, Re Rf Rg, Rb,

Rb, Rd Rg, C-K Rh, Total

HRE? 1.92+0.02*Y 8.90+0.16" 1.26+0.11" 0.69+0.04" 9.05+0.04* 8.31+0.12* 1.12+0.04* 1.08+0.02° N.D. 0.13+0.14° 0.36£0.06 32.8140.50"

RTE? 1.67+0.07°

8.1240.35" 1.11£0.05° 0.4740.04° 4.91+0.24° 5.01£0.26° 0.64+0.04° 0.36+0.03° N.D. 0.27+0.05 N.D.

25.56+0.29°

YValues with the same letter in the same column are not significantly different (p<0.05).

PHRE; heat reflux extraction
JRTE; room temperature extraction

Table 6. Acidic polysaccharide, total phenolics, total flavonoids and antioxidant activity of cultivated wild Panax ginseng

3 years

5 years 7 years

Acidic polysaccharide contents

531.09+6.07*"

251.03+0.61° 153.41+0.28°

(mg galacturonic acid/g dry ginseng) (2,419.49+£18.95% (1,143.62+2.78%) (698.89+1.28°)
. 62.60+0.91° 58.28+0.75° 52.78£1.37¢

Total phenolics (mg GAE/100 g) (285.19+4.16%) (228.27+2.93%) (185.73+4.80°)
. 18.77+1.02° 16.85+1.02° 13.26+1.24°

Total flavonoids (mg CE/100 g) (85.51:4.64%) (65.993.99%) (46.64+4.35°)
DPPH radical scavenging activity 17.21£0.27° 12.99+0.41° 13.26+1.24°

(mg VCE/100 g) (78.42+1.23%) (50.90:1.62) (52.87+3.34%)
ABTS radical scavenging activity 41.90+1.64° 33.46+0.88" 34.46+2.60°

(mg VCE/100 g) (190.89+7.49°) (131.043 45" (121.00+9.16°)

YValues with the same letter in the same line are not significantly different (p<0.05).

YValues in parentheses are expressed in dry basis.

S REOlA Fe A7 FF W] Wil fF
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