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AAHAZE: Panax ginseng C. A.

(Araliaceae) 213F<5(Panax)oll <3k thdAy

Objectives: This study aimed to examine the changes in ingredients according to its culti—
vation method by examining the content of saponin and non—-saponin components of
ginseng.

Methods: Ginseng saponin component analysis was compared and reviewed using the
high-performance liquid chromatography method, and acidic polysaccharide component
was measured using the carbazole sulfuric acid method.

Results: The comparative analysis of ginseng saponin content of 4 and 6 years old fresh
ginseng showed the following results. According to the cultivation method, upland field
cultivation fresh ginseng showed higher average content of crude saponin than paddy
field cultivation fresh ginseng. Whereas, paddy field cultivation fresh ginseng showed
higher average content of total saponin than upland field cultivation fresh ginseng.
Ginsenoside Rb1 showed higher content of paddy field cultivation fresh ginseng than up-
land field cultivation fresh ginseng in 6 years old ginseng. However, it showed higher con-
tent of upland field cultivation fresh ginseng than paddy field cultivation fresh ginseng in
4 years old ginseng. Additionally, ginsenoside Rg1 showed higher content of paddy field
cultivation fresh ginseng than upland field cultivation fresh ginseng in 6 years old ginseng,
whereas upland field cultivation fresh ginseng showed higher content of paddy field culti-
vation fresh ginseng in 4 years old ginseng. The effect on the content of ginseng saponins
and acidic polysaccharides according to paddy field and upland field cultivation methods
is considered to be small.

Conclusions: The paddy field cultivation method, which is more efficient in production
cost due to depletion of farmland and long—distance cultivation, is considered to be an
economical cultivation method.

Key Words: Panax ginseng, Ginsenosides, Saponins, Polysaccharides, High pressure
liquid chromatography
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Fig. 1. The photograph of paddy field and upland field cultivation fresh ginseng. GS6P: Geumsan cultivation 6 years old paddy field
fresh ginseng, GC6P: Gochang cultivation 6 years old paddy field fresh ginseng, BHE6P: Bonghwa cultivation 6 years old paddy field
fresh ginseng, GS6U: Geumsan cultivation 6 years old upland field fresh ginseng, GC6U: Gochang cultivation 6 years old upland
field fresh ginseng, BH6U: Bonghwa cultivation 6 years old upland field fresh ginseng, GS4P: Geumsan cultivation 4 years old paddy
field fresh ginseng, GC4P: Gochang cultivation 4 years old paddy field fresh ginseng, BH4P: Bonghwa cultivation 4 years old paddy
field fresh ginseng, GS4U: Geumsan cultivation 4 years old upland field fresh ginseng, GC4U: Gochang cultivation 4 years old
upland field fresh ginseng, BH4U: Bonghwa cultivation 4 years old upland field fresh ginseng.

4. High-performance liquid chromatography (HPLC)
=4
HollA B2 crude saponing Kangs?®e] 2718 583}
o] HPLCE AAIsta, e wet £33 25 vaste]
ginsenoside®] $FF U A4S 7+ A8Y 38 HHE A5}
ZAe] QA S FRlete] EA8IATE EFE-2 Chromadex

(Los Angeles, CA, USA)2} 11.A74x(Daejeon, Korea)=
FE 7Y &5 99% ©]/d2] ginsenosideE A3 T

AH8-3F HPLC %X+ Waters 1525 binary HPLC system
(Waters, Milford, MA, USA)°|™, A &2 Eurospher2 100-5
CI18 (3x250 mm; Knauer, Berlin, Germany)< AH-8-3}93th.
o]%54F2 A (acetonitrile, HPLCH; Sigma Aldrich Co., Ltd.,
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Table 1. Crude Saponin Content according to Paddy Field and
Upland Field Cultivation Fresh Ginseng (%, w/w)

Sample  Root age C;lteii[/ﬁggn Crude saponin  Average
GS4pP 4 Paddy field 25.99+2.12 31.29
GC4P 24.89+1.65
BH4P 42.99+3.42
GS4U 4 Upland field ~ 31.12+3.11 36.15
GC4U 35.38£2.10
BH4U 41.9742.75
GS6P 6 Paddy field 18.83%1.65 30.95
GCeP 30.33+4.21
BHEP 43.6913.54
GseuU 6 Upland field  35.08+2.64 36.77
GC6U 35.59+4.26
BH6U 39.66%4.18

Values represent the meantstandard deviation (n=3).

GS: Geumsan, GC: Gochang, BH: Bonghwa, 4P: 4 years old
paddy field fresh ginseng, 4U: 4 years old upland field fresh
ginseng, 6P: 6 years old paddy field fresh ginseng, 6U: 6
years old upland field fresh ginseng.

Table 2. Ginseng Saponin Average Content according to Paddy
Field and Upland Field Cultivation Fresh Ginseng (%, w/w)

Ginsenosides 4-p 4-U 6-P 6-U
Rb1 0.277 0.329 0.472 0.387
Rb2 0.186 0.239 0.114 0.124
Re 0.056 0.071 0.162 0.153
Rd 0.394 0.41 0.042 0.043
Re 0.148 0.172 0.215 0.229
Rf 0.107 0.131 0.065 0.06
Rg1 0.041 0.048 0.321 0.283

Total 1.401 1.208 1.391 1.279

4-P: average for 4 years old paddy field fresh ginseng, 4-U:
average for 4 years old upland field fresh ginseng, 6-P:
average for 6 years old paddy field fresh ginseng, 6-U:
average for 6 years old upland field fresh ginseng,

St. Louis, MO, USA)¢} B (water)2] B2 17% A (0 min),
25% A (25 min), 41% A (50 min), 100% A (55 min) & <=
A 07 5HFa A go g A 17%E Z2-EHh
ANM2Ee A2, 52 £9 0.8 mL/1 min, AEUET
22 uv/vis waters 2487 Dual A Absorbance Detector (Waters)
HE71E o83t SAHI7 203 nmollA H=3HA
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Fig. 2. HPLC chromatograms of ginsenosides detected from paddy field and upland field cultivation fresh ginseng. BH6P: Bonghwa
cultivation 6 years old paddy field fresh ginseng, GC6U: Gochang cultivation 6 years old upland field fresh ginseng, BH4P: Bonghwa
cultivation 4 years old paddy field fresh ginseng, GS4U: Geumsan cultivation 4 years old upland field fresh ginseng, 1: ginsenoside
Rg1, 2: ginsenoside Re, 3: ginsenoside Rf, 4. ginsenoside Rb1, 5: ginsenoside Rc, 6: ginsenoside Rb2, 7: ginsenoside Rd, HPLC:
high—performance liquid chromatography.
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oJA] F= A (total saponin) -2 B3HHBH4P)©] 2.076% Table 4. Acidic Polysaccharide Content according to Paddy Field
and Upland Field Cultivation Fresh Ginseng (mg/g)
Z 7 w8 S B, aH4AKGC4P, 0.799%), =4t

Root  Cultivation Acidic polysaccharide

AHGS4P, 0.749%)9] =02 =& a8 Jeldth et age  method Plantation amount Average
A 433 A u]es) =gt AR 2F 4  Paddy field GC 103.245.2 91.4
B el o F AEY f@}%t% vhebiiet. 6s 84.424.2

3} carbazole sulfuric acid WHOZ AHTGAE & BH 86.8+4.3

- 4 Upland field GC 77.1+4.0 86.7
213t Table 49} 22 AHE Oé:% T AU =7 oS 88.944.6
Aol e AHTEA B el oldE 64 o 05 0447
=9 7§ wAulgAte] 91.0 mg/g o2 =AulGAk(71.8 6  Paddy field GC 61.6£3.2 71.8
mg/g) Bt 2 IS VERTh vkl 4929 ¢ GS 66.3£3.4
=l 4abo] 91.4 mg/g O & WA ) AH(86.7 mg/g)RTh BH 87.7+4.4
=o ke Uehc 6  Upland field GC 64.0+3.2 91.0

6 o] =R ullgrate] AR THEA| ekl QlojA= B 65 60.1x3.0

HoTl A = © BH 149.0£7.5

§]'A]'(BH6P)O] 87.7 mg/gl =2 e e B, = Values represent the meantstandard deviation (n=3).
AAHGS6P, 66.3 me/g), TH4AHGCEP, 61.6 mg/g)e] 0. GC: Gochang, GS: Geumsan, BH: Bonghwa.

Table 3. Ginseng Saponin Content according to Paddy Field and Upland Field Cultivation Fresh Ginseng (%, w/w)

Ginsenosides GC6U GS6U BH6U GC4U GS4U BH4U
Rb1 0.311£0.001 0.332£0.001 0.517£0.000 0.442+0.001 0.277£0.000 0.510£0.001
Rb2 0.100£0.000 0.103£0.001 0.169£0.000 0.133£0.001 0.084+0.000 0.177£0.002
Re 0.143£0.000 0.153£0.001 0.164£0.000 0.197£0.002 0.118£0.000 0.202+0.001
Rd 0.036+0.000 0.042+0.000 0.052+0.000 0.056+0.000 0.031£0.000 0.058+0.001
Re 0.22920.001 0.199£0.002 0.258+0.002 0.266+0.002 0.178+0.001 0.273£0.009
Rf 0.064+0.000 0.055£0.000 0.062+0.000 0.082+0.000 0.061£0.017 0.071£0.000
Ro1 0.283£0.001 0.268+0.000 0.298+0.005 0.406+0.002 0.252+0.000 0.328+0.003
Total saponin* 1.165 1.152 1.520 1.582 1.001 1.619
Ginsenosides GS6P GCeP BH6P GC4pP GS4pP BH4P
Rb1 0.118£0.000 0.381£0.001 0.917£0.001 0.218+0.000 0.212+0.000 0.753£0.002
Rb2 0.036+0.000 0.106+0.000 0.200£0.000 0.067+0.000 0.063+0.000 0.190+0.000
Re 0.048+0.000 0.130£0.000 0.309£0.000 0.094£0.000 0.098+0.000 0.252+0.002
Rd 0.012+0.000 0.039£0.000 0.075£0.000 0.022+0.000 0.028+0.000 0.073£0.000
Re 0.095£0.000 0.213£0.014 0.337£0.000 0.13520.000 0.133£0.001 0.290+0.008
Rf 0.031£0.000 0.061+0.000 0.102+0.000 0.04520.000 0.035£0.000 0.087+0.000
Rg1 0.140£0.000 0.298+0.006 0.52520.001 0.219£0.000 0.180£0.000 0.431£0.001
Total saponin* 0.479 1.228 2.465 0.799 0.749 2.076

Values represent the meantstandard deviation (n=3).

GC6U: Gochang cultivation 6 years old upland field fresh ginseng, GS6U: Geumsan cultivation 6 years old upland field fresh ginseng,
BH6U: Bonghwa cultivation 6 years old upland field fresh ginseng, GC4U: Gochang cultivation 4 years old upland field fresh ginseng,
GS4U: Geumsan cultivation 4 years old upland field fresh ginseng, BH4U: Bonghwa cultivation 4 years old upland field fresh
ginseng, GS6P: Geumsan cultivation 6 years old paddy field fresh ginseng, GC6P: Gochang cultivation 6 years old paddy field fresh
ginseng, BH6P: Bonghwa cultivation 6 years old paddy field fresh ginseng, GC4P: Gochang cultivation 4 years old paddy field fresh
ginseng, GS4P: Geumsan cultivation 4 years old paddy field fresh ginseng, BH4P: Bonghwa cultivation 4 years old paddy field fresh
ginseng.

*Sum of individual ginsenosides content.
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