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Abstract
Korean Panax ginseng C A Meyer is mainly used to maintain the homeostasis 
of the body, and the pharmacological efficacy of Korean ginseng identified by 
modern science includes improved brain function, pain-relieving effects, pre-
ventive effects against tumors as well as anti-tumor activity, enhanced immune 
system function, anti-diabetic effects, enhanced liver function, adjusted blood 
pressure, anti-fatigue and anti-stress effects, improved climacteric disorder and 
sexual functions, as well as anti-oxidative and anti-aging effects.  Further clini-
cal studies of these pharmacological efficacies will continue to be carried out.  
Korean ginseng is found to have such main properties as ginsenoside, ployacety-
lene, acid polysaccharide, anti-oxidative aromatic compound, and insulin-like 
acid peptides. The number of ginsenoside types contained in Korean ginseng 
(38 ginsenosides) is substantially more than that of ginsenoside types contained 
in American ginseng (19 ginsenosides).  Furthermore, Korean ginseng has been 
identified to contain more main non-saponin compounds, phenol compounds, 
acid polysaccharides and polyethylene compounds than American ginseng and 
Sanchi ginseng.
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Introduction
Korean Panax ginseng C. A. Meyer, with thousands of 

years of history, has been traditionally known as a medici-
nal plant with mysterious powers in the Orient.  Particu-
larly in Korea, China and Japan, it has been known as the 
most valuable medicine of all medicinal herbs.  Against 
this background, Oriental people have traditionally used 
ginseng roots and its extracts to revitalize the body and 
mind, increase physical strength, prevent aging and in-
crease vigor.  Many scientists, including Brekhman[1] have 
introduced a new pharmacological concept to the meaning 
of the tonic effect of ginseng, resulting in interest and at-
tention by explaining the basic pharmacology of ginseng 
with adaptogen effects.  Brekhman[2] asserted that ginseng 
increases non-specific resistance to various pathological 
factors that the body has, while helping to lower or to rise 
in order to return to normal physiological function by act-
ing in a positive or negative way.  Brekhman said that its 
effectiveness lasts long, and works better on an abnormal 
condition than a healthy one[2–4].

Originally, the efficacy of Korean ginseng has been 
recognized based on Oriental medical science theory.  On a 
gradual basis since the 1970s, modern scientific theory and 
technology have enabled scientists to determine theoreti-
cal properties of Korean ginseng.  Nevertheless, scientific 
research and study on the pharmacological efficacy of Ko-
rean ginseng is only in its initial stages.  In addition, world 
famous scholars have long poured their efforts into finding 
out which ingredient or substance of Korean ginseng gives 
rise to its mysterious efficacy, but research has made little 
progress and study results have fallen short of satisfactorily 
identifying the mystery of ginseng.

This review will discuss its characteristics as a medici-
nal plant, pharmacological efficacy and physiologically-
active components of Korean ginseng that have been scien-
tifically identified by modern science to date, and the result 
of comparative research on the efficacy and ingredients of 
ginsengs grown in a range of areas.

 Korean ginseng denotes Korean Panax ginseng C A 
Meyer.  
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Characteristics of Korean ginseng as a 
medicinal plant 

The botanical classifications of Korean ginseng are as 
follows:

Phylum: Embryophyta Siphonogama
Subphylum: Angiospermae
Class: Dicotyledoneae
Subclass: Archichlamydeae
Order: Umbelliflorae
Family: Araliaceae
Genus: Panax
The genus name Panax is a compound of the Greek 

words pan and axos.  Pan means “all” and axos means 
“treat”, which represents “treats all diseases”.  “Ginseng” 
indicates the name of the species of Korean ginseng and its 
Chinese pronunciation in English.

Ginseng is a perennial umbel plant, with one stalk hav-
ing compound palmate leaves at its end.  Its white fleshy 
root grows upright each year.  Ginseng is originally a 
self-pollination plant.  It starts to bloom at its third-year 
growth stage, and begins to blossom in the middle of May 
in Korea.  In general, its seeds are obtained from a fourth-
year growth plant, and flower buds are removed for seeds 
and root growth.  Seeds are collected from the red berries, 
each having 2 pale yellow seeds in its fruit.  At the time of 
picking, seeds do not have a clear embryo shape, and are 
immature, and need a dormant period and then ripen to en-
able germination.  To remove the flesh from the harvested 
seeds, and to accelerate the growth of immature embryos, 
towards the latter half of July, ginseng growers put a mix-
ture of seeds and sands into specially designed containers.  
They cultivate the seeds, including controlled watering for 
approximately 100 days (from the end of July to the begin-
ning of November) in the shade, and then sow the seeds 
in seedbeds during the first half of November.  Generally, 
plants that have been cultivated in seedbeds are transplant-
ed at around the end of March or beginning of April.

Roots are pale yellowish white and are divided into a 
stout primary root, with 2 or 5 rootlets and root hairs.  The 
size and shape of the rootlets depends on soil quality, water 
content, transplant methods, weather and fertilizer.  Root 
age most strongly predicts root growth and shape.  Ginseng 
roots are harvested between 4 and 6 years of age.  Roots 
younger than these ages are referred to as being immature.  
Six-year-old ginseng roots are classified as being rhizomes 
(neck), primary roots and rootlets, resembling a human 
shape.

For a 6-year-old ginseng root, its rhizome (neck) grows 
thicker, and the primary root is about 7–10 cm in length 

and 3 cm in diameter, having several stout rootlets.  A root 
is usually about 34 cm long, and weighs 70–100 g with 
some roots weighing 300–500 g.

The new buds of ginseng are formed in its rhizome 
each spring and corms wither away and die in autumn.  
Traces are recorded in the rhizome each year and this af-
fects the size and shape of the neck.  The rhizome (neck) is 
an important factor that determines ginseng quality.  Gin-
seng roots with a low number of scars on the rhizome are 
regarded as adulterated or poor quality products and tend to 
be sold at a cheap price.  In this respect, it is recommended 
that special attention is paid to deal with ginseng in regard 
to quality.  The neck area is a characteristic of Korean 
ginseng and a key identifier of the product to distinguish it 
from other ginseng products.

Pharmacological effects of Korean ginseng
Many researchers have tried to validate past empirical 

observations of the efficacy of Korean ginseng on the basis 
of modern physiological, biochemical and pharmacologi-
cal knowledge.  Recently, Korean ginseng has come to be 
highly recognized in Europe and the USA, based on studies 
of its efficacy and its tonic properties, which are frequently 
identified.  A tonic medicine means that a drug that main-
tains normal physical tension or restores a morbid condi-
tion to a normal condition.  Panax ginseng is known to 
have this efficacy, and many scientists agree that it acts to 
normalize the physical condition; that is to say, it maintains 
homeostasis[1,2].  In addition, it is characterized by its fluent 
action, and no drug dependence or tolerance occurs despite 
a long intake period.

Scientifically proven pharmacological effects of Korean 
ginseng are as follows: 

Efficacy of improving cerebral functions  
Efficacy of increasing learning functions and re-

ducing memory loss
1. Korean ginseng (extract and saponin component) is 

found to have efficacy to increase learning ability and im-
prove memory to improve intellectual ability[5].  

2. Example of experiment: Korean ginseng shows ef-
ficacy to improve problems such as memory loss and 
decrease in exercise integration functions (tendency to eas-
ily slip during a rotating bar ride test) caused by alcohol 
administration[6,7].

3.  Panax ginseng ginsenoside- Rg2 protects memory 
impairment via anti-apoptosis in a rat model[8].

4. In Alzheimer’s dementia, ginseng-treated patients 
showed clinical improvement at 4 weeks and showed 
continuing effects at 12 weeks.  Ginseng treatment can im-
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prove cognitive function in Alzheimer’s dementia[9].
5.  Ginsenoside Rb1 and Rg1 showed memory-enhanc-

ing effects in more than 10 models including aged rats, 
cerebral ischemia-reperfusion, ovariectomized rats and 
ß-amyloid induced memory impairment.  G-Rg1 improved 
all stages of memory (i.e. registration, consolidation and 
retrieval of memory)[7].  

6. Pharmacologically-active components: G-Rb1, G-
Rg1, G-Rg2 

Improvement of intellectual work accomplishment 
efficiency

1. Results of clinical test in humans report that ginseng 
increases mental, intellectual work accomplishment ef-
ficiency (improvement of the power of attention, mental 
calculation)[10].

2. Korean ginseng extract can modulate working mem-
ory performance and subjective ratings of “quality of life” 
and mood[11].  

3. Pharmacologically-active components: PT saponin, 
ginseng extract (40% ethanol extract).   

4. Research results of anti-amnesia effects and improve-
ment of brain ischemic disorder are expected to contribute 
further to research and development for the use of ginseng 
ingredients as a medicine to improve or to prevent recur-
rence of senile dementia or cerebral infarct where the main 
symptoms are memory loss or deteriorated cognitive func-
tions, or to improve cerebral functions[7,9–11].

Efficacy of relieving pain
1. In tests using sensory neurons, Korean ginseng was 

found to have an action inhibiting the Ca channel that ex-
ists on sensory neurons and is related to the pain transmis-
sion neuron.

2.  Ginsenosides Rb2, Rc, Rd, or Re injected supraspi-
nally exert an antinociceptive effect in the substance 
P(Peptide)-induced pain model.  Furthermore, Rb1, Rb2, 
Rd, or Rf given spinally produce antinociception in the 
substance P-induced pain model.  In addition, ginseno-
sides Rb1, Rg2, or Rc given intrathecally induced anti-
nociception in the proinflammatory cytokine-induced pain 
model[12].  

3. Pharmacologically-active components: G-Rf (com-
ponent not contained in American ginsengs), Rb1, Rb2, Rc, 
Rd, Re, PT saponin.

Efficacy of preventing cancer and activate anti-
tumor immunity

Efficacy of preventing cancers  Results of epidemio-
logical studies of Korean ginseng intake and cancer cases 
(4600 patients) show that those who take Korean ginseng 
are less likely to contract various cancers such as cancer of 

the stomach, liver and lung than those who do not take it, 
and that increased intake leads to a lesser ratio of danger, 
proving its usefulness for primary prevention[13,14].

Efficacy of inhibiting cancer cell growth[15,16].
1. Saponin and non-saponin ingredients of ginseng con-

tain activity inhibiting a variety of cancer cell growth[17–27].
2. Ginsenoside Rp1 suppressed the cell growth of 21 S 

and HeLa cells in a dose-dependent manner.  It was sug-
gested that ginsenoside Rp1 can be used for anticancer 
action[28].

3. An active substance (GFP) with stronger NO produc-
tion in murine macrophages, that was isolated from red 
ginseng acidic polysaccharide, was found to increase the 
survival rate of male ICR mice transplanted with sarcoma 
180, and showed more potent tumoricidal activities than 
natural killer cells[29].

4. The post-operative intake of red gineng extract has 
potential to improve earlier anti-cancer immunity with 
recovering interleukin-2 (IL-2) and reducing IL-10 from 
depressed IL-2 and elevated IL-10 by gastric cancer during 
postoperative chemotherapy[30].

5. Pharmacologically-active components: G-Rg3, G-
Rh2, G-Rp1, polyacetylene compounds (panaxydol, pa-
naxynol, panaxytriol).

Efficacy of inhibiting the metastasis of cancer cells
1. Efficacy of inhibiting metastasis of cancer cells to 

the lung was observed in a test in which G-Rg3 was given 
to a mouse to which tumor cells (colon cancer cells) were 
transplanted[31].

2. Administration of G-Rb2 to the skin of a mouse to 
which melanoma cells were transplanted inhibited tumor 
growth and the angiogenesis of tumor related to cancer cell 
metastasis[32].

3. Pharmacologically-active components: G-R3, G-Rb2.
Efficacy of increasing anti-tumor activity of anti-

cancer drug
1. Combination of Korean ginseng with mitomycin C 

increased the anti-cancer effect of Korean ginseng in com-
parison to the treatment of the anti-tumor drug (mitomycin 
C) alone[17, 33].

2. Pharmacologically-active components: G-Rh2, pa-
naxytriol.

Efficacy of inhibiting tolerance formation and re-
ducing side effects of anti-tumor drugs

1. Efficacy of increasing cytotoxicity against tumor 
cells and reducing the side effects of anti-tumor drugs with 
the combination of Korean ginseng with anti-tumor drugs 
by inhibiting resistance formation that is a hindrance to 
anti-tumor chemotherapy[34,35].
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Professor WI  HWANG at Korea University College of 
Medicine reported petroleum ethers as non-saponin anti-
tumor activity components.  The contents included Korean 
red ginseng 0.64%, Chinese red ginseng 0.47%, with the 
content of Korean red ginseng being about 30% higher than 
that of the Chinese counterpart.  Comparison of Korean 
red ginseng with the Chinese one as ginseng components 
showed that overall inhibition activity of Korean red gin-
seng against the tumor cell growth of mouse leukemic cell 
(P388) which is the cancer cell line of leukemia, human 
colon cancer (HT-29) and rectal cancer cells (HRT-18) was 
significantly stronger than that of Chinese red ginseng[19].  

2.  Pharmacologically-active components: 20(S)-Rg3. 
Efficacy of increasing immunization functions
1. Korean ginseng extracts have the ability to revive 

cellular immune response after it has been decreased by 
mitomycin.  Ether extracts also have the effect of signifi-
cantly reviving or increasing the activity of cellular immu-
nity or natural killer (NK)cells[17,30].

2. Pharmacologically-active components: G-Rh2, ex-
tract.

Anti-diabetic efficacy
1. Ginseng saponin and ginsenoside Rh2 has the efficacy 

of decreasing high blood glucose and improving diabetes 
by treating Streptozotocin (STZ), which is the substance 
that causes diabetes[36–41].

2. Korean ginseng includes insulin secretion stimulating 
activity and insulin-like activity substances[42–45].  

3. Pharmacologically-active components: G-Rb2, G-
Rh2, acidic peptide, adenosine, pyroglutamic acid.

Efficacy of improving liver functions
1. Korean ginseng has the activity of prompting the 

detoxification of toxic substances, protecting the liver from 
damage, and generating and promoting the regeneration 
and recovery of the liver[46–50].

2. Alcohol detoxification capacity of Korean ginseng is 
effective for hangover treatment[47].

3. Korean ginseng has anti-hepatitis activity[51].
4. Pharmacologically-active components: G-Rb1, G-

Rg1, G-Rf, G-Ro, ginseng extracts.
Efficacy of adjusting blood pressure 
1. It is rumored that taking ginseng leads to high blood 

pressure.  However, it lowers high blood pressure and 
heightens low blood pressure to return to normal.  Recent-
ly, facts about the biochemical and pharmacological activi-
ties of ginseng related to blood pressure control are being 
gradually revealed by modern medical studies of effective 
ingredients and the efficacy of ginseng.

2. Korean ginseng improves blood circulation with its 

vasodilation activity.
3. Korean red ginseng can exert an antihypertensive 

effect, which appears to be related to a lower rather than 
higher doses of ginsenosides[52].

4. Blood pressure lowering activity of Korean ginseng 
saponin is made by VEC (vascular endothelial cell)-derived 
NO secretion promotion activity[53,54].

5. Pharmacologically-active components: G-Ro, G-Rb1, 
G-Re, G-Rg1, G-Rg3, PT components.

Efficacy of anti-fatigue and anti-stress
1. Korean ginseng shows a prolonged swimming time 

effect, and under forced exercise stress testing, improved 
exercise capability and prompted recovery from fatigue in 
a forced swimming experiment[6,55].  

2. It is observed that continued intake of Korean red 
ginseng is effective for prompted recovery from accumu-
lated fatigue and prevention from sports anemia in athletes.  

3. It is observed that Korean ginseng enforces the pow-
er to stand an unfavorable environment in a test of animals 
exposed to low temperatures (5 ºC, 0 ºC, -10 ºC) and high 
temperatures (35 ºC)[56].

4. It is observed that Korean red ginseng has the effect 
to help to increase resistance to stress to maintain homeo-
stasis by making exquisite adjustments against certain 
stressors and changes in the environment[57].

5. Ginsenoside Rb1 is the component, at least a major 
component, in ginseng with anti-stress activity.  Rb1 pre-
vents the stress-induced impairments of reproductive func-
tion in male and female mice.  Rb1 also prevents the stress-
induced brain degeneration in mice.  Rb1 may block stress 
response at a very early stage and consequently prevents 
adverse effects of stress[58,59].

6.  Panax ginseng extract has potential protective ef-
fects against the oxidative stress of PCBs (polychlorinated 
biphenyls)[60].

7.  Pharmacologically-active components: G-Rg1 , G-
Rb1, extract.

Efficacy of improving female climacteric disorder
1. A result of tests of women with climacteric disorders 

showed that overall, the administration (3 g/day, 2 months) 
of Korean red ginseng was effective for about 80% of 
them, adjusting the dose to increase treatment effect[61].

2. Usage: Korean red ginseng 3.0–6.0g/day, more than 
2 months.

Efficacy of improving male sexual dysfunctions
1. A test on animals suggested that Korean red ginseng 

defends males against sexual behavior disorders caused by 
stress[55].  

2. Korean red ginseng was evaluated as effective for the 



Http://www.chinaphar.com Choi KT

1113

improvement of sexual function.  A clinical test indicated 
that the group who were given Korean red ginseng showed 
better effects in erectile function, sexual desire and satis-
faction of patients than the control group[62–66].

3.  Daily treatment of male mice with purified ginseno-
side Rg1 significantly increased the mounting frequency 
and the number of intromissions.  However, ginsenoside 
Rb1 did not show a significantly enhancing effect on male 
mating behavior[59].

4. Pharmacologically-active components: G-Rg1, Ko-
rean red ginseng extracts.

Efficacy of inhibiting AIDS virus (HIV) growth
1. AIDS is a chronic disease, and an examination of the 

anti-HIV activity of Korean red ginseng components re-
vealed that HIV growth inhibition activity was observed in 
crude saponin components[67–69].

2. The possibility that the occurrence of the deleted nef 
gene (g∆ nef) might be associated with long-term intake of 
Korean red ginseng[70].

3. Pharmacologically-active components: crude sa-
ponin, Korean red ginseng extract and powder.

Efficacy of anti-oxidation and anti-aging activity
1. It is recognized that a free radical that is produced in 

excess of what is reasonably sufficient in the body greatly 
affects changes caused by diseases in the body such as in-
flammation, cancer, arterial sclerosis, brain diseases, and 
increase in lipid peroxidation, is the most important factor 
to aging.

2. Korean ginseng has the anti-oxidation effect of in-
hibiting the increase in harmful free radical formation and 
lipid peroxidation[71–77].  

3. A long-term administration of Korean red ginseng 
was found to be effective for prolonged life of tested 
animals[78].  

4. Pharmacologically-active substances: Phenolic com-
pounds, polyacetylene compounds.

Physiologically-active components of Korean 
ginseng

Ginseng saponins  The key active ingredients of gin-
seng are known to be a compound carbohydrate (a com-
pound of alcohol or phenol and sugar) called saponin or 
ginsenosides.  This property excites and suppresses the 
central nervous system, adjusts metabolism, lowers blood 
glucose, improves muscular activities, stimulates the endo-
crine system and maintains hormone levels properly.

The name saponin is derived from the phenomenon in 
which fine foam comes from its solution like a piece of 
soap.  In general, glycosides form a very high polariza-
tion compound that causes hemolysis and fish poison.  In 
addition, it combines with cholesterol in blood to form a 
complex body.  What are the differences between ginseng 
saponin with little hemolysis and other saponins, if any?  
First, most ginseng saponins are a unique triterpenoid dam-
marane saponin that exists only in ginseng genus plant.  
Second, saponis found in other plants contain hemolysis, 
whereas ginseng saponin is a neutral glycoside that has 
little poison.  Third, the pharmacological action of ginseng 
saponin is quite different to those of other medicinal plants.  
Finally, the molecular numbers of ginsenosides are as fol-
lows: 

Ginsenoside-Rg1 (C42H72O14 2H2O): 837
Ginsenoside-Rb1 (C54H92O23 3H2O): 1163
Ginsenoside-Rf  (C42H72O14 2H2O): 837
Glycoside hydrolyzed by acid forms free sugars and 

aglycone.  Panaxadiol, panaxatriol, and oleanolic acid are 
known as aglycones of ginseng glycoside.  The glycosides 
of panaxadiol and panaxatriol are included only in ginseng.  
Their physiological activities draw much attention academ-
ically.

Modern analytical technology enabled us to determine 
the chemical structures of 66 ginsenosides (ginseng sa-
ponin).  Thirty-eight ginsenosides were found in Panax 
ginseng C A Meyer (Korean ginseng), 19 ginsenosides in 
Panax quinquefolius L (American ginseng), and 29 gin-
senosides in Panax notoginseng Burkill (Sanchi ginseng).  
Based on their chemical structures, saponin compounds 
are divided into three groups such as protopanaxadiol (PD) 

Table 1.   Content of ginsenosides of Korean white and red ginsengs.

              Common (18)                                            Only in white ginseng (7)                                Only in red ginseng (13) 

 ginsenosides-Ro, -Ra1, -Ra2, -Ra3, -Rb1, malonyl-ginsenosides-Rb1, -Rb2, -Rc, -Rd, ginsenosides-Rh2, -Rs1, -Rs2, -Rs3,
 -Rb2, -Rb3, -Rc, -Rd, -Re, -Rf, -Rg1, -Rg2, koryoginsenoside-R1, koryoginsenoside-R2, ginsenoside Rf2, 20(S)-ginsenoside-Rg3

 -Rg3, -Rh1, quinquenoside-R1, polyacetyleneginsenoside-Ro 20(S)-ginsenoside-Rg2, 20(R)-ginsenoside-Rh1, 
 notoginsenoside-R1,  notoginsenoside-R4, ginsenoside Rh4, 
 20-gluco-ginsenoside-Rf  ginsenosides-Rg5, Rg6, 20(E)-ginsenoside F4 
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39, protopanaxatriol (PT) 25, and oleanane 2.  The total 
number (38 ginsenosides) of Korean ginseng saponins is 
far more than those of American ginseng (19 ginsenosides) 
and Panax notoginseng (29 ginsenosides) (Tables 1–6)[79,80].  
As shown in Tables 1–6, ginsenosides Ra1, Ra2, Ra3, ma-
lonyl-G-Rb1, malonyl-G-Rb2, malonyl-G-Rc, malonyl-G-
Rd, Rs1, Rs2, Rs3, Rg3, Rg5, Rh2, K-R2, Rf, Rf2, 20(R)-
G-Rg2, Rg6, 20(R)-G-Rh1, 20(E)-G-F4, Rh4, K-R1, and 
polyacetyleneginsenoside-Ro are only in Korean ginseng.  
To consider respective different pharmacological actions of 
each ginsenoside, it is clear that Korean ginseng has better 
pharmacological efficacy compared with other ginseng.

Korean researchers[81] made an analysis of aglycone 
compounds in the primary root, rootlet and root hair.  The 
ratio of panaxadiol and panaxatriol is about 1.0 per primary 
root, 1.5 per rootlet and 0.1 per root hair.  The amount of 
saponin content in rootlets is twice as great as that of the 
primary, whereas the amount of saponin content in root 
hair is about the same as the primary root.  Nevertheless, 
root hairs and rootlets are not used for medicinal purposes, 
which is thought to be a result of the saponin content.  
Han[82] reported that when evaluating the medical effects of 
ginseng, it should be made using the correct ratio of panax-
adiol and panaxatriol and absolute saponin content.  This 
also applies to foreign ginsengs.

The high evaluation of Korean ginseng in the world 
market is not because of its mere appearance or manufac-
turing technology, but because of its medical effects.  This 
may mean that the excellent efficacy of Korean ginseng 
bears relation to the ratio of panaxadiol and panaxatriol.  
The ratio of ginsenosides Rb1 and Rg1 contained in Ko-
rean ginseng is different from that of American ginseng 
or Notoginseng (Sanchi ginseng) (Table 7).  The relative 
amount of Rg1 contained in American ginseng is very 
small, whereas that of Rg1 contained in Korean ginseng is 

roughly the same.
Non-saponin physiologically-active components   

Korean ginseng has important substances other than ginse-
noside that show anti-tumor, anti-oxidative, anti-diabetic 
and anti-inflammatory effects, and even hematosis action.

Dr SI KIM[83] at Korea Ginseng and T Research Insti-
tute worked with Professor BJ AHN at Chungnam Univer-
sity College of Pharmacy to announce that the oil soluble 
ingredient contained in ginseng inhibited tumor growth in 
tested rats.  These components are panaxydol, panaxynol 
and panaxytriol, and have displayed strong inhibitory ef-
fects on L1210 anti-tumor cells.  Generally, polyacetylene 
compounds such as panaxydol, panaxynol and panaxytriol 
show anti-tumor and antioxidative effects[83,84], and the con-
tent of polyacetylene compounds in Korean ginseng (0.89 
mg/g dw) is even greater than those of American (0.64 mg/
g dw) and Sanchi ginseng (Notoginseng) (0.75 mg/g dw).

Phenol compounds such as maltol show anti-aging ef-
fects as a lipid peroxidation inhibitor.  Maltol is a phenol 
compound specific to Korean red ginseng.  Carbohydrates 
are extracted in a water solution, and make up 60%–70% 
of total extracts.  Monosaccharide, disaccharide, and tri-
saccharide and polysaccharide, and polysaccharide such 
as panaxans A-U display a hypoglycemic effect, increased 
immune system and anti-ulcerative activity.  Particularly, 
acid polysaccharides such as panaxan Q-U have inhibition 
activities against active toxohormone-L[44].  Korean ginseng 
has more acid polysaccharides than its American counter-
part (Table 8).

Among refined oil properties, there is ispinene, which 
acts as a pain reliever and anti-inflammatory drug, and 
ocinene, which is an active element against abnormal in-
testinal fermentation.  Particularly, the importance of non-
saponin properties came to be recognized by the findings of 
anti-diabetic components such as adenosine, acidic peptide 

Table 2.   PPD, PPT and oleanane ginsenosides of Korean ginseng (white and red ginsengs).

      Types                                             Ginsenosides                                              Total (38)

 PPD type ginsenosides-Ra1, -Ra2, -Ra3, -Rb1, -Rb2, -Rb3, -Rc, -Rd, -Rg3, quinquenoside-R1,  22  
  malonyl-ginsenosides-Rb1, -Rb2, -Rc, -Rd, koryoginsenoside-R2, ginsenosides-, 
  Rh2, -Rs1, -Rs2, -Rs3, 20(S)-ginsenoside-Rg3, notoginsenoside-R4, ginsenoside-Rg5 
            
 PPT type ginsenosides-Re, -Rf, -Rg1, -Rg2, -Rg6, -Rh1, notoginsenoside-R1, 20-gluco-ginsenoside-Rf,  14
  koryoginsenoside-R1, ginsenoside Rf2, 20(R)-ginsenoside-Rg2, 20(R)-ginsenoside-Rh1,
  ginsenoside Rh4, 20(E)-ginsenoside F4

 
 Oleanane type ginsenoside Ro, polyacetyleneginsenoside-Ro 2 
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Table 3.   PPD saponin content of Korean ginseng, Sanchi ginseng and 
American ginseng (w/w %)*.   

                                    Korean ginseng                    Sanchi          American
 PPD                               (P ginseng)                       ginseng          ginseng
saponin                  White     Red                (P noto-      (P quinque
                                                                                ginseng)           folius)  

G-Ra1 0.03 0.02 - - 
G-Ra2 0.02 0.03 - -
G-Ra3 0.005 0.005 - -
G-Rb1 0.47 0.38 1.8 1.84
G-Rb2 0.21 0.15 - 0.03
G-Rb3 0.005 0.014 - 0.03
G-Rc 0.26 0.14 - 0.31
G-Rd 0.15 0.036 0.20 0.45
malonyl-G-Rb1 0.82 - - -
malonyl-G-Rb2 0.41 - - -
malonyl-G-Rc 0.30 - - -
malonyl-G-Rd 0.12 - - -
G-Rs1 - 0.008 - -
G-Rs2 - 0.01 - -
G-Rs3 - 0.005 - -
G-Rg3 0.0003(20R) 0.014 (20R) - -
  0.006 (20S) - -
G-Rg5** - 0.025 - -
G-Rh2 - 0.001 - -
Q-R1 0.002 0.015 - 0.01
Q-I - - - 0.006
Q-II - - - 0.008
Q-III - - - 0 0005
Q-IV - - - 0 0005
Q-V - - - 0 0012
G-F2 - - - 0.018
Gy-XVII - - 0.036 0.03
N-R4*** - 0.002 0.028 -
N-Fa - - 0.020 -
N-A - - 0.0065 -
N-B - - 0.0042 -
N-C - - 0.0056 -
N-D - - 0.0038 -
N-E - - 0.0022 -
N-G - - 0.0016 -
N-I - - 0.0047 -
N-K - - 0.0042 -
N-L - - 0.0014 -
K-R2****  0.001 - - -
Total number 15 17 14 13

G: Ginsenoside; Q: Quinquenoside; N: Notoginsenoside; Gy:Gypenoside; 
P: Pseudoginsenoside; *: yields from dried roots; **: side chain of D20 
type; ***: modified side chain; ****: Koryoginsenosides.

Table 4.  PPT saponin content of Korean ginseng, Sanchi ginseng and 
American Ginseng (w/w %).

                                      Korean ginseng                   Sanchi         American
 PPT                                 (P ginseng)                      ginseng           ginseng
saponin                 White       Red               (P noto-      (P quinque
                                                                                 ginseng)            folius)  

G-Re 0.15 0.17 0.15 1.0
G-Rf 0.05 0.066 - -
G-Rf2 - 0.002 - -
G-Rg1 0.21 0.29 1.9 0.15
G-Rg2 0.01 0.024 (20S) 0.03 0.008
   0.003 (20R)  
G-Rg6 - 0.002 - -
G-Rg8*** - - - 0.0002
G-Rh1 0.015 0.006 (20S) 0.01 -
   0.007 (20R) - -
20(E)-G-F4 - 0.006 - -
G-Rh4*** - 0.098 - -
20-glu-G-Rf 0.005 0.008 0.005 -
N-R1 0.002 0.007 0.16 -
N-R2 - - 0.04 -
N-R3 - - 0.007 -
N-R6 - - 0.002 -
N-R8 - - 0.0001 -
N-R9 - - 0.00003 -
N-H - - 0.0015 -
N-J - - 0.0009 -
N-M - - 0.0035 -
N-N - - 0.0014 -
P-F1*** - - - 0.04
K-R1**** 0.0004 - - -
Total number 8 13 15 5 

G: Ginsenoside; Q: Quinquenoside; N: Notoginsenoside; Gy: Gypeno-
side; P: Pseudoginseoside; *: yields from dried roots; **: side chain of 
D20 type; ***: modified side chain; ****: Koryoginsenosides. 

Table 5.  Oleanane saponin content of Korean ginseng, Sanchi ginseng 
and American ginseng (w/w %)*.

Oleanane                    Korean ginseng                   Sanchi           American
  type                              (P ginseng)                      ginseng           ginseng
saponin                White     Red               (P noto-       (P quinque
                                                                               ginseng)           folius)  

G-Ro 0.02 0.045 - 0.07 
Polyacetylene- ? - - -   

*: yields from dried roots. 
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and substance containing manganese, and non-saponin 
ingredients that have effective pharmacological activities.  
Before these reports, the importance of panaxydol and lino-
leic acid, inflammatory ingredients, have been emphasized.  
On top of those properties, Korean ginseng (Panax ginseng 
C A  Meyer) contains properties having nitrogen such as 
protein and nucleic acid, essential amino acids and es-
sential fatty acids.  Notably, Korean ginseng still has more 
amino acids than American ginseng.
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