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Abstract − The ginsenoside content was compared with wild simulated ginseng (Panax ginseng) collected every
season at 11 wild simulated ginseng plantations in Korea. As a result, the total saponin of 7 years old wild
simulated ginseng showed the highest content of 4.5% in spring sampling wild simulated ginseng, 2.0% in
summer sampling wild simulated ginseng, 1.2% in winter sampling wild simulated ginseng and 1.0% in autumn
sampling wild simulated ginseng. And also, the total saponin of 10 years old wild simulated ginseng showed the
highest content of 3.9% in spring sampling wild simulated ginseng, summer sampling wild simulated ginseng
(1.8%), winter sampling wild simulated ginseng (1.6%) and autumn sampling wild simulated ginseng (0.6%).
Therefore, the total saponin of spring sampling wild simulated ginseng was about 4.5 - 6.5 times higher than that
of autumn sampling wild simulated ginseng regardless of cultivation period.
Keywords − Ginsenoside, Wild simulated ginseng, Panax ginseng, Season, Spring sampling, Autumn sampling

Introduction

Ginseng (Panax ginseng C. A. Meyer) is a edible herb

medicine in oriental medicine that has been passed down

as a top medicine in the oldest medical herb book in

orient of Sin-nong-bon-cho-gyeong (B.C. 3300) and also,

wild ginseng reseeded in mountains throughout history

was collected and used as a edible herb medicine by the

name of ginseng. According to the need for cultivation as

a results of exhaustion due to over-catching, the wild

simulated ginseng came to be cultivated and industrialized

to the ginseng cultivated in fields and paddies.

According to Do-gyeong-bon-cho (A.D. 1061) compiled

at the time of Injong of Song dynasty in China as a

bibliographic study on the cultivation history of wild

simulated ginseng and ginseng, cultivation of wild

simulated ginseng is considered to have started then

through the record of external features according to the

growth years for 4 year-, 5 year- and 10 year-old Korean

ginseng. As the wild ginseng and the ginseng were

recorded together in ‘Jiriji’ of Sejong Jangheon Daewang

Annals of Sejong era (A.D. 1419-1450) of Chosun Dynasty,

it appears to be attributable to the recognition for the need

to distinguish wild ginseng from cultivated ginseng. 

 In addition, while undergoing Sukjong era (A.D. 1675-

1720), the cultivation technology began to be shared through

compilation, distribution, etc. of books concerning ginseng

cultivation techniques, and prevalence of ginseng cultiva-

tion can be affirmed through recording of terms such as

ginseng field, etc. Jeongjo Annal of Jeongjo era (A.D.

1777-1800) records that house ginseng (cultivated ginseng)

was openly cultivated near the houses, being expanded

nationwide. 

Furthermore, Ko et al.1,2 reported into oriental medicine

literature that the time for the sign drug nature of ginseng

to be changed from mild cool to warm had A.D. 1600 as

a starting point, which suggests that the change in
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cultivation environments for wild simulated ginseng and

cultivated ginseng was exhibited as the change in the

nature of the drug.1,2 Currently, the ginseng reseeded in

mountains is called mountain cultivated ginseng, the

ginseng cultivated in fields and paddies called cultivated

ginseng, and the ginseng where seeds of ginseng and

mountain ginseng are sown in mountains for cultivation

under natural light, no pesticide and no fertilizing called

wild simulated ginseng. 

Major physiology activation substances for the wild

simulated ginseng and the ginseng are known to contain

ginsenosides, polyacetylenes, ginseng proteins, polysac-

charides, and phenolic compounds.3-6 The ginsenoside is

noted as an effective composition of ginseng exhibiting

biochemical and pharmacological actions so that many

studies focused on this are being conducted, and its

chemical structures have been clearly verified by studies

of Shibata et al.7,8 since the full-pledged start in the latter

1960’s. Also, according to the characteristics of chemical

structure, classification is being made into protopana-

xadiol (PD)-based, protopanaxatriol (PT)-based, and

oleanane-based saponin. 

Meanwhile, the wild simulated ginseng is known to

have higher effects in the efficacy aspect than the

cultivated ginseng, and the wild simulated ginseng is

evaluated to have high efficacy below the natural

mountain ginseng in herb medicine prescriptions. When

compared with the cultivated ginseng, the wild simulated

ginseng has been reported to have a higher content of

ginsenoside as the ginseng saponin, and is known to be

more outstanding in the efficacy aspect than the ginseng

cultivated in fields and paddies.9,10 

Ginsenoside contents are lower in the case of

concentrated cultivation in cultivation lands, and the wild

simulated ginseng grown wild in China and Korea has

been reported to have more outstanding efficacy such as

cancer prevention, etc.11 The wild simulated ginseng is

being discovered to have efficacy in anticancer,12 drop in

blood pressure,13 anti-oxidation,14 improvement in liver

function,15 lipid drop,16 etc., and has its efficacy being

acknowledged to be next to the natural mountain ginseng

in pharmacological activity aspect.

Recently, composition studies for ginseng per year and

region17,18 as well as composition studies for distinction

between the wild simulated ginseng and the cultivated

ginseng19,20 are also being conducted in part. However,

based on the fact that studies on the wild simulated

ginseng per season are scarce, identity of our wild

simulated ginseng will be verified in the present study by

performing a comparison and analysis study concerning

ginsenosides of the wild simulated ginseng produced in

Korea per season.

Fig. 1. Photographs of the A : 7 years old wild simulated ginseng collected spring in Dan-Yang, B : 10 years old wild simulated ginseng
collected spring in Dan-Yang, C : 7 years old wild simulated ginseng collected summer in Geo-Chang, D : 10 years old wild simulated
ginseng collected summer in Geo-Chang, E : 7 years old wild simulated ginseng collected autumn in Mu-Ju, F : 10 years old wild
simulated ginseng collected autumn in Mu-Ju, G : 7 years old wild simulated ginseng collected winter in Gong-Ju, H : 10 years old wild
simulated ginseng collected winter in Gong-Ju used in the study.
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Experimental

Materials − As shown in Fig. 1, the 7 years old and 10

years old wild simulated ginsengs grown at several areas

in South Korea. Pyeongchang (PC) in Gangwon and

Namyangju (NYJ) in Gyeonggi province are the north-

central region of South Korea. Danyang (DY) in

Chungbuk, and Gongju (GJ), Geumsan (GS) and Seosan

(SS) in Chungnam province are the middle region of

South Korea. Moreover, Namwon (NW), Muju (MJ) and

Imsil (IS) in Jeonbuk, Yeongju (YJ) in Gyeongbuk, and

Geochang (GC) in Gyeongnam province are the southern

region of South Korea. The specimens were collected in

each spring (May), summer (July), autumn (September)

and winter (November), and then stored at the oriental

medical food research laboratory of Semyung University.

Preparation of Extract − Each wild simulated ginseng

is freeze-dried and its rhizome is removed. The ginseng is

ground to powder, then 70% ethyl alcohol 200 ml is

added to each 3 g of the ginseng powder and reflux

extraction is performed by repeating 2-hour course 4

times. Filtering and conducting vacuum evaporation.

Finally, acquiring the 70% ethyl alcohol extract.

Preparation of Crude Saponin21
− Adding each 70%

ethyl alcohol extract acquired above to ethyl ether 50 ml

and conducting the ultrasonic waves extraction by

repeating one-hour course 3 times. Doing centrifugation

and getting rid of supernatant. Adding bubbled butanol

50 ml to the residue and conducting the ultrasonic waves

extraction by repeating two-hour course 3 times. Collecting

butanol layers acquired by centrifugation and conducting

vacuum evaporation. Finally acquiring crude saponin.

HPLC Analysis of Ginsenoside Content of Wild

Simulated Ginseng − Ginsenoside composition of the

concentrate was analyzed by HPLC according to the

method of Ko et al.22 The total ginsenoside content and

ginsenoside composition of each sample were analyzed

three times. The pure ginsenoside standards (99% purity)

used in this experiment were purchased from Chromadex

(St. Santa Ana, CA, USA) and Ambo Institute (Seoul,

South Korea). The HPLC instrument was Waters 1525

binary HPLC system (Boston, MA, USA), and the column

was Eurospher 100-5 C18 (Knauer, 250 × 3mm, Germany).

Mobile phase was the mixture of acetonitrile and distilled

water (J.T. Baker, NJ, and USA). The content of

acetonitrile was sequentially increased from 17% to 25%

(25 min), 24% to 40% (50 min), 40% to 60% (105 min),

60% to 100% (110 min), 100% to 100% (120 min) and

adjusted from 100% to 17% (125 min, stay for 10 min)

again in the last. Operating temperature was set to room

temperature, and the flow rate was 0.8 mL/min. The

elution profile on chromatogram was obtained by using a

UV/VIS detector at 203 nm (Boston, MA, USA).

Statistical Analysis − Data are presented as mean ±

standard deviation with n = 3. A one-way ANOVA

determined whether the results differed significantly.

Duncan’s test was used to identify differences. The level

of statistical significance was set at P<0.05. The statistical

procedures were performed using SPPS ver. 18.0 software

(SPSS Inc., Chicago, IL, USA).

Fig. 2. Seasonal total ginsenoside of Korean wild simulated ginseng at various ages. Results are mean ± standard deviation. Different
letters (a, b) above the bars indicate significant differences between the groups based on the post-hoc Duncan’s test results.
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Results and Discussion

In the present study, basic information of ginsenosides

composition will be provided by reviewing differences

with focus on saponin-containing patterns through survey

and comparison of individual ginsenoside content distri-

Fig. 3. HPLC chromatogram of ginsenosides in the Korean wild simulated ginseng. A : 7 years old wild simulated ginseng collected
spring in Dan-Yang, B : 10 years old wild simulated ginseng collected spring in Dan-Yang, C : 7 years old wild simulated ginseng
collected summer in Geo-Chang, D : 10 years old wild simulated ginseng collected summer in Geo-Chang, E : 7 years old wild simulated
ginseng collected autumn in Mu-Ju, F : 10 years old wild simulated ginseng collected autumn in Mu-Ju, G : 7 years old wild simulated
ginseng collected winter in Gong-Ju, H : 10 years old wild simulated ginseng collected winter in Gong-Ju.
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butions for the subject of wild simulated ginseng per

season, year and region (11 production places including

Geochang, Gongju, Geumsan, Namyangju, Namwon,

Danyang, Muju, Seosan, Yeongju, Imsil, and Pyeong-

chang). The analyzed ginseng saponins were ginsenoside

Rb1, Rb2, Rc, Rd, Re, Rf, and Rg1, and directly

compared with samples through HPLC as shown in Fig. 3,

and verified with the average being calculated by statistical

processing.19 

According to the results of comparative analysis of

saponin contents per region for the subject of 70% ethanol

extract of the wild simulated ginseng collected in spring

(May). Pyeongchang products showed the highest content

at 8.6% followed by Danyang product (6.1%) and Muju

product (5.4%) in the analysis results of ginseng saponin

for the subject of 7 years old roots first in total saponin

contents as a total sum of individual ginsenosides as

shown in Tables 1 and 2. As for 10 years old roots,

Namyangju product showed the highest content at 6.9%,

followed by Geochang product (5.0%) and Danyang

product (5.0%). 

In the total saponin contents of the wild simulated

ginseng collected in summer (July), according to the

analysis results for ginseng saponin per region for the

subject of 7 years old roots s shown in Tables 3 and 4,

Danyang product and Gongju product showed the highest

Table 1. The comparison of ginsenoside composition contents in 7 years old Korean wild simulated ginseng (Panax ginseng) collected in
spring (May) which were cultivated in different areas

(%, w/w)

Ginsenosides 

7 years old wild simulated ginseng

SP7 
GC

SP7
GJ

SP7 
GS

SP7
NYJ

SP7
NW

SP7
DY

SP7
MJ

SP7 
SS

SP7 
YJ

SP7
IS

SP7 
PC

Rb1 1.2±0.1 2.3±0.0 1.6±0.1 2.2±0.0 1.9±0.1 2.8±0.0 2.0±0.0 1.5±0.0 1.9±0.0 0.6±0.0 3.2±0.1

Rb2 0.4±0.0 0.5±0.0 0.2±0.0 0.5±0.0 0.5±0.0 0.6±0.0 0.6±0.0 0.3±0.0 0.7±0.0 0.1±0.0 1.0±0.0

Rc 0.3±0.0 0.4±0.0 0.3±0.0 0.4±0.0 0.5±0.1 0.6±0.0 0.6±0.0 0.4±0.0 0.5±0.0 0.1±0.0 0.7±0.1

Rd 0.1±0.0 0.1±0.0 0.2±0.0 0.2±0.0 0.2±0.0 0.2±0.0 0.3±0.0 0.1±0.0 0.2±0.0 0.1±0.0 0.8±0.0

Re 0.3±0.0 0.5±0.0 0.7±0.1 0.6±0.0 0.5±0.0 1.0±0.0 0.8±0.0 0.7±0.0 0.4±0.0 0.7±0.3 1.4±0.0

Rf 0.1±0.0 0.1±0.0 0.2±0.0 0.1±0.0 0.1±0.0 0.2±0.0 0.2±0.0 0.1±0.0 0.1±0.0 0.0±0.0 0.5±0.0

Rg1 0.3±0.0 0.6±0.0 0.4±0.0 0.6±0.0 0.5±0.0 0.8±0.0 0.8±0.1 0.5±0.0 0.5±0.0 0.2±0.0 1.0±0.0

Total ginsenosidesa) 2.6 4.5 3.7 4.7 4.1 6.1 5.4 3.6 4.3 1.9 8.6 

Diol/ Triolb) 2.6 2.9 1.7 2.4 2.8 2.0 2.0 1.8 3.3 1.0 1.9 

* SP7 : Spring collection 7 years old, GC : Geo-Chang, GJ : Gong-Ju, GS : Geum-San, NYJ : Nam-Yang-Ju, NW : Nam-Won, DY : Dan-
Yang, MJ : Mu-Ju, SS : Seo-San, YJ : Young-Ju, IS : Im-Sil, PC : Pyeong-Chang, a) Sum of individual ginsenosides content, b) Ginsenos-
ide Rb1 + Rb2 + Rc + Rd / Re + Rf + Rg1, Values represent the mean ± S.D. (n = 3)

Table 2. The comparison of ginsenoside composition contents in 10 years old Korean wild simulated ginseng (Panax ginseng) collected in
spring (May) which were cultivated in different areas

(%, w/w)

Ginsenosides 

10 years old wild simulated ginseng

SP10 
GC

SP10
GJ

SP10
GS

SP10 
NYJ

SP10 
NW

SP10 
DY

SP10 
MJ

SP10 
SS

SP10 
YJ

SP10 
IS

SP10 
PC

Rb1 2.1±0.0 2.1±0.0 1.0±0.0 3.1±0.2 2.0±0.0 2.3±0.0 1.1±0.1 1.2±0.0 1.3±0.1 0.8±0.0 1.4±0.0

Rb2 0.5±0.0 0.6±0.0 0.3±0.0 0.9±0.1 0.5±0.0 0.7±0.0 0.3±0.0 0.2±0.0 0.3±0.0 0.2±0.0 0.5±0.0

Rc 0.4±0.0 0.5±0.0 0.3±0.0 0.7±0.1 0.5±0.0 0.6±0.0 0.3±0.0 0.2±0.0 0.3±0.0 0.2±0.0 0.4±0.0

Rd 0.4±0.0 0.1±0.0 0.1±0.0 0.3±0.0 0.2±0.0 0.2±0.0 0.2±0.0 0.2±0.0 0.2±0.0 0.1±0.0 0.2±0.0

Re 0.8±0.0 0.5±0.0 0.5±0.0 0.7±0.0 0.7±0.1 0.5±0.0 0.4±0.0 0.4±0.0 0.4±0.0 0.5±0.0 0.5±0.0

Rf 0.3±0.0 0.1±0.0 0.1±0.0 0.2±0.0 0.2±0.0 0.1±0.0 0.2±0.0 0.2±0.0 0.1±0.0 0.1±0.0 0.2±0.0

Rg1 0.5±0.0 0.5±0.0 0.3±0.0 1.1±0.1 0.5±0.1  0.6±0.0 0.4±0.0 0.4±0.0 0.3±0.0 0.3±0.0 0.6±0.0

Total ginsenosidesa) 5.0 4.4 2.7 6.9 4.7 5.0 2.9 2.7 3.1 2.1 3.8 

Diol/Triolb) 2.1 3.0 2.0 2.7 2.1 3.0 2.0 1.7 2.3 1.5 2.1 

* SP10 : Spring collection 10 years old, GC : Geo-Chang, GJ : Gong-Ju, GS : Geum-San, NYJ : Nam-Yang-Ju, NW : Nam-Won, DY :
Dan-Yang, MJ : Mu-Ju, SS : Seo-San, YJ : Young-Ju, IS : Im-Sil, PC : Pyeong-Chang, a) Sum of individual ginsenosides content, b) Ginse-
noside Rb1 + Rb2 + Rc + Rd / Re + Rf + Rg1, Values represent the mean ± S.D. (n = 3)
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content at 3.6%, followed by Namwon product (3.0%) and

Geumsan product (2.8%). As for 10 years old roots,

Namwon product showed the highest content at 3.8%,

followed by Imsil product (3.4%) and Gongju product (2.1%).

In the total saponin contents of the wild simulated

ginseng collected in autumn (September) according to the

analysis results for ginseng saponin per region for the

subject of 7 years old roots as shown in Tables 5 & 6,

Gongju product showed the highest content at 1.7%,

followed by Geumsan product (1.5%) and Geochang

product (1.2%). In terms of 10 years old roots, Gongju

product showed the highest content at 1.9%, followed by

Geumsan product (1.8%) and Pyeongchang product (0.8%).

In the total saponin contents of the wild simulated

ginseng collected in winter (November) according to the

analysis results for ginseng saponin per region for the

subject of 7 years old roots as shown in Tables 7 & 8,

Seosan product showed the highest content at 1.7%,

followed by Geochang product (1.5%) and Namwon

product (1.4%). As for 10 years old roots, Gongju product

showed the highest content at 3.5%, followed by

Namwon product (2.9%) and Geumsan product (2.6%). 

In addition, in the total saponin contents as the total

sum of individual ginsenoside as shown in Tables 9 & 10

and Fig. 2. According to the comparative analysis results

for average contents of ginseng saponin per season for the

Table 3. The comparison of ginsenoside composition contents in 7 years old Korean wild simulated ginseng (Panax ginseng) collected in
summer (July) which were cultivated in different areas

(%, w/w)

Ginsenosides 

7 years old wild simulated ginseng

S7
GC

S7
GJ

S7
GS

S7 
NYJ

S7
NW

S7 
DY

S7
MJ

S7
SS

S7
YJ

S7
IS

S7
PC

Rb1 0.8±0.1 1.6±0.0 1.2±0.0 0.3±0.0 1.2±0.1 1.5±0.3 0.6±0.1 0.4±0.0 0.8±0.0 0.4±0.0 0.5±0.1

Rb2 0.1±0.0 0.2±0.0 0.2±0.0 0.0±0.0 0.3±0.0 0.3±0.1 0.1±0.0 0.1±0.0 0.3±0.0 0.2±0.0 0.2±0.0

Rc 0.1±0.0 0.2±0.0 0.5±0.1 0.0±0.0 0.4±0.1 0.3±0.1 0.1±0.0 0.1±0.0 0.3±0.0 0.1±0.0 0.2±0.0

Rd 0.1±0.0 0.2±0.0 0.1±0.0 0.0±0.0 0.2±0.0 0.3±0.1 0.1±0.0 0.1±0.0 0.2±0.0 0.1±0.0 0.1±0.0

Re 0.2±0.0 0.5±0.0 0.4±0.0 0.1±0.0 0.3±0.0 0.4±0.1 0.2±0.0 0.1±0.0 0.2±0.0 0.2±0.0 0.2±0.0

Rf 0.1±0.0 0.2±0.0 0.1±0.1 0.0±0.0 0.1±0.0 0.2±0.0 0.1±0.0 0.0±0.0 0.1±0.0 0.0±0.0 0.0±0.0

Rg1 0.3±0.0 0.6±0.0 0.4±0.0 0.1±0.0 0.4±0.0 0.7±0.1 0.2±0.0 0.1±0.0 0.2±0.0 0.1±0.0 0.1±0.0

Total ginsenosidesa) 1.7 3.6 2.8 0.7 3.0 3.6 1.5 0.9 2.0 1.2 1.3 

Diol/Triolb) 1.7 1.7 2.2 1.7 2.7 1.7 1.7 3.4 3.3 2.3 3.1 

* S7 : Summer collection 7 years old, GC : Geo-Chang, GJ : Gong-Ju, GS : Geum-San, NYJ : Nam-Yang-Ju, NW : Nam-Won, DY : Dan-
Yang, MJ : Mu-Ju, SS : Seo-San, YJ : Young-Ju, IS : Im-Sil, PC : Pyeong-Chang, a) Sum of individual ginsenosides content, b) Ginsenos-
ide Rb1 + Rb2 + Rc + Rd / Re + Rf + Rg1, Values represent the mean ± S.D. (n = 3)

Table 4. The comparison of ginsenoside composition contents in 10 years old Korean wild simulated ginseng (Panax ginseng) collected in
summer (July) which were cultivated in different areas

(%, w/w)

Ginsenosides 

10 years old wild simulated ginseng

S10
GC

S10
GJ

S10 
GS

S10 
NYJ

S10 
NW

S10 
DY

S10
MJ

S10 
SS

S10
YJ

S10
IS

S10 
PC

Rb1 0.2±0.0 1.0±0.0 0.7±0.0 0.6±0.0 1.7±0.0 0.7±0.0 0.5±0.0 0.5±0.0 0.4±0.0 1.5±0.0 0.6±0.0

Rb2 0.1±0.0 0.3±0.0 0.2±0.0 0.1±0.0 0.6±0.0 0.3±0.0 0.2±0.0 0.1±0.0 0.1±0.0 0.4±0.0 0.3±0.0

Rc 0.1±0.0 0.2±0.0 0.2±0.0 0.2±0.0 .0.4±0.0 0.2±0.0 0.1±0.0 0.2±0.0 0.2±0.0 0.3±0.0 0.2±0.0

Rd 0.0±0.0 0.1±0.0 0.1±0.0 0.0±0.0 0.2±0.0 0.1±0.0 0.1±0.0 0.1±0.0 0.1±0.0 0.2±0.0 0.2±0.0

Re 0.0±0.0 0.2±0.0 0.1±0.0 0.2±0.0 0.4±0.0 0.3±0.0 0.1±0.0 0.2±0.0 0.2±0.0 0.6±0.0 0.2±0.0

Rf 0.0±0.0 0.1±0.0 0.0±0.0 0.0±0.0 0.1±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.1±0.0 0.0±0.0

Rg1 0.0±0.0 0.3±0.0 0.3±0.0 0.2±0.0 0.4±0.0 0.2±0.0 0.1±0.0 0.1±0.0 0.1±0.0 0.4±0.0 0.3±0.0

Total ginsenosidesa) 0.4 2.1 1.7 1.4 3.8 1.8 1.1 1.2 1.1 3.4 1.8 

Diol/Triolb) 3.6 2.6 2.6 2.1 3.7 2.7 3.6 2.6 2.3 2.4 2.7 

* S10 : Summer collection 10 years old, GC : Geo-Chang, GJ : Gong-Ju, GS : Geum-San, NYJ : Nam-Yang-Ju, NW : Nam-Won, DY :
Dan-Yang, MJ : Mu-Ju, SS : Seo-San, YJ : Young-Ju, IS : Im-Sil, PC : Pyeong-Chang, a) Sum of individual ginsenosides content, b) Ginse-
noside Rb1 + Rb2 + Rc + Rd / Re + Rf + Rg1, Values represent the mean ± S.D. (n = 3)
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subject of 70% ethanol extract of the wild simulated

ginseng collected from 11 places of South Korea. As a

results of the subject of 7 years old roots, the wild

simulated ginseng collected in spring showed the highest

content at 4.5% in terms of the analysis results for

ginseng saponin per season. It was followed by the wild

simulated ginseng collected in summer (2.0%), winter

(1.2%), and autumn (1.0%). In the ginseng saponin ratio

for the protopanaxadiol group and the protopanaxatriol

group, while the wild simulated ginseng collected in

winter showed a high ratio for the protopanaxadiol group

at 3.0, a similar tendency was observed for autumn (2.2),

spring (2.2), and summer (2.1). Significance of the difference

among the 7 years old groups of each places (P<0.05).

And also, according to the analysis results for ginseng

saponin per season for the subject of 10 years old roots,

the wild simulated ginseng collected in spring showed the

highest content at 3.9%, followed by the wild simulated

ginseng collected in summer (1.8%), wild simulated

ginseng collected in winter (1.6%), and wild simulated

ginseng collected in autumn (0.6%). In the ginseng saponin

ratio for protopanaxadiol group and protopanaxatriol

group, while the wild simulated ginseng collected in

winter showed 2.8 and the wild simulated ginseng collected

in summer 2.7 with the content of protopanaxadiol group

showing a high ratio, a similar tendency was observed for

Table 6. The comparison of ginsenoside composition contents in 10 years old Korean wild simulated ginseng (Panax ginseng) collected in
autumn (September) which were cultivated in different areas

(%, w/w)

Ginsenosides 

10 years old wild simulated ginseng

A10
GC

A10
GJ

A10
GS

A10
NYJ

A10
NW

A10
DY

A10
MJ

A10
SS

A10
YJ

A10
IS

A10
PC

Rb1 0.1±0.0 0.8±0.1 0.8±0.1 0.1±0.0 0.1±0.0 0.0±0.0 0.1±0.0 0.3±0.0 0.2±0.0 0.2±0.0 0.3±0.0

Rb2 0.0±0.0 0.2±0.0 0.2±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.1±0.0

Rc 0.0±0.0 0.2±0.0 0.2±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.1±0.0 0.1±0.0 0.1±0.0 0.1±0.0

Rd 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0

Re 0.0±0.0 0.2±0.1 0.2±0.1 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.1±0.0 0.1±0.0 0.1±0.0 0.1±0.0

Rf 0.0±0.0 0.1±0.0 0.1±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0

Rg1 0.0±0.0 0.3±0.1 0.3±0.1 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.1±0.0 0.1±0.0 0.1±0.0 0.1±0.0

Total ginsenosidesa) 0.2 1.9 1.8 0.1 0.2 0.1 0.3 0.6 0.6 0.5 0.8 

Diol/Triolb) 2.4 2.0 2.2 2.7 1.9 2.3 2.1 1.9 1.9 2.6 2.5 

* A10 : Autumn collection 10 years old, GC : Geo-Chang, GJ : Gong-Ju, GS : Geum-San, NYJ : Nam-Yang-Ju, NW : Nam-Won, DY :
Dan-Yang, MJ : Mu-Ju, SS : Seo-San, YJ : Young-Ju, IS : Im-Sil, PC : Pyeong-Chang, a) Sum of individual ginsenosides content, b) Ginse-
noside Rb1 + Rb2 + Rc + Rd  / Re + Rf + Rg1, Values represent the mean ± S.D. (n = 3)

Table 5. The comparison of ginsenoside composition contents in 7 years old Korean wild simulated ginseng (Panax ginseng) collected in
autumn (September) which were cultivated in different areas

(%, w/w)

Ginsenosides 

7 years old wild simulated ginseng

A7
GC

A7
GJ

A7
GS

A7
NYJ

A7
NW

A7
DY

A7
MJ

A7
SS

A7
YJ

A7
IS

A7
PC

Rb1 0.5±0.1 0.8±0.0 0.6±0.0 0.3±0.0 0.4±0.0 0.5±0.2 0.4±0.1 0.2±0.0 0.3±0.1 0.1±0.0 0.3±0.1

Rb2 0.1±0.0 0.1±0.0 0.2±0.0 0.1±0.0 0.1±0.0 0.1±0.0 0.1±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.1±0.0

Rc 0.2±0.1 0.2±0.1 0.2±0.0 0.1±0.0 0.1±0.0 0.2±0.1 0.1±0.0 0.1±0.0 0.1±0.1 0.1±0.0 0.1±0.1

Rd 0.1±0.0 0.1±0.0 0.1±0.0 0.0±0.0 0.1±0.0 0.1±0.0 0.1±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.1±0.0

Re 0.2±0.1 0.3±0.1 0.2±0.1 0.1±0.0 0.2±0.1 0.2±0.0 0.1±0.0 0.1±0.0 0.1±0.0 0.1±0.0 0.1±0.0

Rf 0.1±0.0 0.0±0.0 0.1±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0

Rg1 0.2±0.0 0.2±0.1 0.2±0.1 0.1±0.0 0.2±0.1 0.1±0.0 0.1±0.0 0.0±0.0 0.1±0.0 0.0±0.0 0.1±0.0

Total ginsenosidesa) 1.2 1.7 1.5 0.6 1.1 1.1 1.1 0.4 0.7 0.3 0.9 

Diol/Triolb) 2.2 2.3 2.4 2.3 1.9 2.0 2.8 2.0 2.1 2.2 2.0 

* A7 : Autumn collection 7 years old, GC : Geo-Chang, GJ : Gong-Ju, GS : Geum-San, NYJ : Nam-Yang-Ju, NW : Nam-Won, DY :
Dan-Yang, MJ : Mu-Ju, SS : Seo-San, YJ : Young-Ju, IS : Im-Sil, PC : Pyeong-Chang, a) Sum of individual ginsenosides content, b) Ginse-
noside Rb1 + Rb2 + Rc + Rd  / Re + Rf + Rg1, Values represent the mean ± S.D. (n = 3)
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Table 8. The comparison of ginsenoside composition contents in 10 years old Korean wild simulated ginseng (Panax ginseng) collected in
winter (November) which were cultivated in different areas

(%, w/w)

Ginsenosides 

10 years old wild simulated ginseng

W10 
GC

W10
GJ

W10
GS

W10 
NYJ

W10 
NW

W10 
DY

W10 
MJ

W10 
SS

W10 
YJ

W10 
IS

W10
PC

Rb1 0.5±0.0 1.5±0.0 1.3±0.0 0.6±0.0 1.4±0.0 0.1±0.0 0.5±0.0 0.6±0.0 0.5±0.0 0.7±0.0 0.4±0.0

Rb2 0.0±0.0 0.4±0.0 0.2±0.0 0.0±0.0 0.2±0.0 0.0±0.0 0.1±0.0 0.1±0.0 0.1±0.0 0.1±0.0 0.1±0.0

Rc 0.2±0.0 0.6±0.0 0.4±0.0 0.2±0.0 0.4±0.0 0.0±0.0 0.2±0.0 0.2±0.0 0.1±0.0 0.2±0.0 0.2±0.0

Rd 0.1±0.0 0.2±0.0 0.0±0.0 0.0±0.0 0.1±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.1±0.0

Re 0.2±0.0 0.4±0.0 0.3±0.0 0.2±0.0 0.4±0.0 0.1±0.0 0.1±0.0 0.2±0.0 0.2±0.0 0.1±0.0 0.1±0.0

Rf 0.0±0.0 0.1±0.0 0.1±0.0 0.0±0.0 0.1±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0

Rg1 0.1±0.0 0.4±0.0 0.3±0.0 0.1±0.0 0.4±0.0 0.0±0.0 0.1±0.0 0.1±0.0 0.1±0.0 0.2±0.0 0.1±0.0

Total ginsenosidesa) 1.2 3.5 2.6 1.2 2.9 0.3 1.1 1.2 1.1 1.4 0.9 

Diol/Triolb) 2.7 3.1 2.5 2.8 2.6 2.2 3.3 3.1 2.4 2.7 2.8 

* W10 : Winter collection 10 years old, GC : Geo-Chang, GJ : Gong-Ju, GS : Geum-San, NYJ : Nam-Yang-Ju, NW : Nam-Won, DY :
Dan-Yang, MJ : Mu-Ju, SS : Seo-San, YJ : Young-Ju, IS : Im-Sil, PC : Pyeong-Chang, a) Sum of individual ginsenosides content, b) Ginse-
noside Rb1 + Rb2 + Rc + Rd  / Re + Rf + Rg1, Values represent the mean ± S.D. (n = 3)

Table 7. The comparison of ginsenoside composition contents in 7 years old Korean wild simulated ginseng (Panax ginseng) collected in
winter (November) which were cultivated in different areas

(%, w/w)

Ginsenosides 

7 years old wild simulated ginseng

W7 
GC

W7 
GJ

W7 
GS

W7 
NYJ

W7
NW 

W7 
DY

W7
MJ

W7 
SS

W7
YJ

W7 
IS

W7 
PC

Rb1 0.7±0.0 0.3±0.0 0.6±0.0 0.6±0.0 0.6±0.0 0.4±0.0 0.4±0.0 0.8±0.0 0.5±0.0 0.3±0.0 0.4±0.0

Rb2 0.2±0.0 0.1±0.0 0.2±0.0 0.1±0.0 0.1±0.0 0.1±0.0 0.2±0.0 0.1±0.0 0.0±0.0 0.1±0.0 0.2±0.0

Rc 0.2±0.0 0.1±0.0 0.1±0.0 0.2±0.0 0.2±0.0 0.1±0.0 0.1±0.0 0.3±0.0 0.2±0.0 0.2±0.0 0.1±0.0

Rd 0.1±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.1±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.1±0.0

Re 0.2±0.0 0.1±0.0 0.2±0.0 0.2±0.0 0.2±0.0 0.2±0.0 0.1±0.0 0.2±0.0 0.1±0.0 0.1±0.0 0.1±0.0

Rf 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0 0.0±0.0

Rg1 0.1±0.0 0.1±0.0 0.1±0.0 0.1±0.0 0.2±0.0 0.1±0.0 0.1±0.0 0.2±0.0 0.2±0.0 0.1±0.0 0.1±0.0

Total ginsenosidesa) 1.5 0.7 1.3 1.3 1.4 1.0 0.9 1.7 1.1 0.8 1.0 

Diol/Triolb) 3.4 3.3 2.8 2.9 2.5 2.3 3.9 3.0 2.9 2.4 3.7 

* W7 : Winter collection 7 years old, GC : Geo-Chang, GJ : Gong-Ju, GS : Geum-San, NYJ : Nam-Yang-Ju, NW : Nam-Won, DY : Dan-
Yang, MJ : Mu-Ju, SS : Seo-San, YJ : Young-Ju, IS : Im-Sil, PC : Pyeong-Chang, a) Sum of individual ginsenosides content, b) Ginsenos-
ide Rb1 + Rb2 + Rc + Rd  / Re + Rf + Rg1, Values represent the mean ± S.D. (n = 3)

Table 9. Seasonal ginsenoside average content of 7 years old Korean wild simulated ginseng (11 areas) (%, w/w)

Ginsenosides Seasonal 7 years old Korean wild simulated ginseng (11 regions)

spring (May) summer (July) autumn (September) winter (November)

Rb1 1.9 0.8 0.4 0.5 

Rb2 0.5 0.2 0.1 0.1 

Rc 0.4 0.2 0.1 0.2 

Rd 0.2 0.1 0.0 0.0 

Re 0.7 0.3 0.1 0.1 

Rf 0.2 0.1 0.0 0.0 

Rg1 0.6 0.3 0.1 0.1 

Total ginsenosidesa) 4.5 2.0 1.0 1.2 

Diol/Triolb) 2.2 2.1 2.2 3.0 
a) Sum of individual ginsenosides content, b) Ginsenoside Rb1 +Rb2 +Rc + Rd / Re + Rf + Rg1
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spring (2.3) and autumn (2.2). Significance of the difference

among the 10 years old groups of each places (P<0.05).

In this study, HPLC analysis data for 3 times for each

sample has been processed for average after the wild

simulated ginseng samples of 11 representative cultivation

places in South Korea. There were collected per number

of years, season and region, which is considered as the

data allowing verification of the current identity (repre-

sentativeness) for ginseng saponin composition of the

wild simulated ginseng of South Korea. Since 7 years old

wild simulated ginseng consistently shows a higher

content than 10 years old wild simulated ginseng for all

season. It was considered that there is correlation between

the number of years and the ginseng saponin composition.

Since the wild simulated ginseng collected in spring

showed the highest total saponin content. Followed by

wild simulated ginseng collected in summer and winter

with the wild simulated ginseng collected in autumn

exhibiting a tendency for showing the lowest total

saponin content, it is suggested that use of the wild

simulated ginseng collected in spring should be considered

for the raw material ginseng of the wild simulated ginseng

with reinforced functionality. 

Moreover, Tanaka et al.23 reported that the cultivated

ginseng collected in May has higher saponin content than

the ginseng collected in November, and the wild simulated

ginseng also showed the similar results in this study.

Therefore, we conclude that the 7 years old Korean wild

simulated ginseng especially collected in May is the most

appropriate to use as the raw material for functionally

improved healthcare products.
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