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Panax ginseng C.A.Mey. is an Araliaceae
Panax plant. In ancient times, it had some elegant
names such as Huang Jing, Di Jing and God Grass.
As one of the three treasures (ginseng, mink,
and antler) in the Northeast of China, ginseng is
considered as expensive and valuable medicine
and health care product. It is famous all over the
world and is well known as “King of herbs” for
young and old.

The earliest records about ginseng were
described in “Shen Nong’s Materia Medica” as
follows: ginseng could be used to nourish internal
organs, stabilize the psyche, prevent being
horrified, removal evil influence, bright eyes and
benefit wisdom. Longevity would result from long
time taken.

The nourishing and health preserving
efficacy of ginseng has been highly praised and
commended in traditional Chinese and western
medicine.

From the consumers’ purchase point of
view, there are still many fuzzy concepts need to
understand. In order to know and make good use of
ginseng, a scripture focused on ginseng is needed.

There are four kinds of ginseng such as

“lJilin ginseng” in China , “Korean ginseng”

in North Korea , “Japanese ginseng” in Japan,

“American ginseng” in Canada and the United
States. Wild ginseng grows in the primeval forest
at an altitude of 1500 to 2000 meters. As the most
famous measure among the Northeast Sambo,
ginseng’s application history in our country is
over thousand years. Currently, it has become a
rare and scarce natural green tonic. In our country,
there are three kinds of ginseng. wild ginseng,
cultivated ginseng and transplant wild ginseng.
Wild ginseng grows in the deep mountain forests.
The ginseng produced in Jilin province, named
as “Jilin ginseng”, has the best quality among
the wild ginseng in different areas. Generally, wild
ginseng grew for decades, even hundreds of years.
The longer age, the more thick body, the better
effect and the higher price. Cultivated ginseng is
artificially cultivated by using the wild ginseng
seed. Due to different processing methods,
ginseng could be produced into different varieties.
Wild ginseng grows in the mountain with hard
soil environment and is effected greatly by natural
environment. All parts of wild ginseng showed
specific shapes. Wild ginseng body stretches in a
shape similar to the Chinese character “/\” | with

a proportionality of body, leg and fibrous root.



The high class wild ginseng is with tighter skin
and deeper grooves. Transplant wild ginseng is a
smaller wild ginseng, collected and transplanted in
forest for more than 10 years, with a lower quality
than wild ginseng.

Since the 1950s, ginseng science has made
great progress about ginseng’s cultivation,
pharmacology and toxicology, the composition
that absorbed into the blood, the action mechanism,
the structural modification and the development
of innovation drugs. There are some monographs
in different research fields, such as “Chinese
Ginseng” , “Compilation of Ginseng Research
Progress” and “ Standard Ginsenosides NMR
Spectrum” and other books.

In 2012, ginseng is formally approved as
a new resource food in China. Thereby ginseng
become a natural pharmaceutical and food
resource. And the new coming era of ginseng
industry expands the application scope and
extends the industrial chain of ginseng.

As a participant in the process of applying the
new resource food and pharmaceutical and food
resource, | deeply think the responsibility to study
the nutritional ingredients and functional factors
systematically. At the same time, it could provide
scientific reference for the majority of ginseng

researchers and consumers by comparing the

domestic and foreign ginseng. Another important
aim is to uncover the mysteries of ginseng and
provide scientific technological support.

In this book, a total of 45 samples were
collected from Jilin Province (16 administrative
region of counties), Heilongjiang Province, Liaoning
Province and Korea. These samples covered 3 years,
4 years and S years old ginseng were analyzed about
ginsenosides, polysaccharide, sterols, proteins,
amino acids, flavonoids (isoflavones), nucleotides,
organic acids, vitamins and inorganic elements.
As a result, large amounts of scientific data were
obtained.

This book is divided into two parts.

Part one is focus on establishing analysis
methods of nutritional ingredients and functional
factors in ginseng. Part two is about the
determination results and analysis of nutritional
ingredients and functional factors in ginseng.

Thanks for the great supports of Kangmei
Xinkaihe (Jilin) Pharmaceutical Co., Ltd.

Since our limited knowledge, there must be
some shortcomings in this book. Comments and

suggestions are always welcome.

Pingya Li
2016 October, Changchun
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AShIBRShEE

ANBHEEEHEER, SHENNEKVEEER, SERSBECEIEEA
ST mRENEIRE —. BN T ASHEERPNE, ZXRAFERBINNE
. MEMEERBEAEES. IEFENEESR. R ZASEAR
B, EETFENMTENRN . ATAE RN R e e I T R A 4,
AFITFER., PN E R R A HCR &8O i - 28 % Ye Rt 2
(HPLC-ELSD) X AZHha Bt T T ERNE.

1.1 FEEUER oot

111 A&

BASRAKEENE . BRILE. ITE8 RO, sEXASTIE>KX, #
TSR ‘

11.2 {48

EEELC-10AT AR EIHY (HARSEAT), HEECBM-1026E5E TIEL (HA
5/ E]), $51E SEDERE SEDEX 75 BUZ5 R YEAG 2% (#5[E SEDERE A H]), AT-
330 it EIRA (R REPSERAUER AR ARD, R201IDAEMER AV (L%
RRIEFIE B ERATD, FALLMMN B -FoT R (LIEEERE (AR
a])s FWI17TRIEHE T REM RNl (JE R AOC A P ES B PR A E]), RCT-3200%
WK RS (KEKENBRERBARATD, GZX-9076 MBE{ & 57 X T/&4
( BHERLNARAFETIRST ), BadERS.

1.1.3 i

fE (faital, ZEEFisherAT]), HEE (f3%4, ZEE FisherAHd]), KN
ik, =FLER (TFA) (4ifF>99.5%, PO ATD, LHETER (ZhiEF > 98%,



4 LR » A\SEFRSRIEETSRAZE

Brhr TAFNAED, HARF I ord. 24 FhaEa ZE BN B : HEER (Ala), 2-
A T R (2-aminobutyric acid), FF& R (Arg), KRR (Asp), FPEER
(Cys), BE&ER (Cys-Cys), DL-3- (3,4- “#7EHE) W& (DL-3,4-DOPA), &%
e (Glw), HEER (Gly), H&EE (His), L-ZM& . (L-hydroxyproline), =%,
2 (Lew), &R (o), EREE (Nle), FEBR (Lys), EEMR (Met), L
R (Om), KR (Phe), JHEEE (Pro), Z& M (Ser), A& (Thr), £
R (Try), BEEER (Tyr), &R (Val) (4ifF>99.0%, HEEBDH/AT.

1.2 BERTTHE o

1.21 WRBRSARMMIRBROEE

1.2.1.1 TSRS i i r il

SRSERRASRS BHEERNER (BRRER) 58, BTHR 8K
H,  FH 0.0 1mol/L R ER A A e il a2 & B FRIR I 2970 1.0g/L O B R S VAR T
BB E R B EREE TS —&ES, 0. 1mol/L EhEE M LB 4K ER,
HE il ke BE R BRIR FE 290 1.0g/L B BRI I, I BT S TR &l B Bk R
0.5g/L 124 PR AR A X MAIR A, &H. BURAER. HER. 28K, &
HEmR. HER. HER. AER. 38R, FHEREEE TR—&%f+9, H
0.0 Imol/L 5 FR ¥ i Bt 1| 5 = R B TR R IS 2978 1.0g/L B IR SR v I, BSE
3 AR A1 5% 0.5g/L BiE-& 4T iR s B, & H
1.2.1.2 Sl

FREUT 100 B i ASHEEMIAR0.1g, RERE, BTRAEHPIES, A 6mol/L
EHER20mL, FESEE, [EHE110°CAfE 240, Y, Y, ETIER, B4k
HERERZE SmMLARER, B4, £045umFLIEETE, BRI, &H.

1.2.2 BigFM4

Spursil™ C i ititE (250mmX4.6mm, Sum). JBEX B EERKA, WEHHA
N - BEE=1 : 1, HIHEBRN0.03% =F LMER (& Smmol/L L5 T ).
LM EVRFET : 0~ 15min 0% 3NHH A, 30min i F+ 2 15% s HA, (RFF
15% 7% 51 #8 A 2 50min, 55min i F+ £ 35% R s #HA, £#+F 2 65min, 66min [7] 5|
0% ENHH A, FREEZE 7T6min. MM : JEH0.6mL/min, HIE25C, FHEEE
40°C, ASIRE2.9L/min, BEAEE20pL. EAX W GIERB, HsiHA0.5% =K
RV (& Smmol/L-EE | BR) ; Wi 0.5mL/min, #JE25°C, EREEIRE 40T,
FS 2.9 /min, HEEEE 15uL.



1.2.3 RRERSENESE

1.2.3.1 FruEfhZeiezil

FE 2 R BGR A% 18 AR A 4pL. 6pL. 8uL. 10uL. 12pL. 14pL. l6pL, 7F
iR AR T et e AR e O £ - 2 R BT AR IgS (HPLC-ELSD),
K555 W BUR A X B8 SR B 1pL 2.5uL. 3.5pL. SpL. 6pL. 7.5uL. 9uL, DI Rk
e T ERE BN 44 HPLC-ELSD.. DASEEMIFFRE (ug) HIEANH X
N, DI R AR IEE AR AT B AN Ey AP AR TR R, FrfefaRE
BRAIZMERIT RN 1.1,

#1141 AMEBEBMEORMEEFEMEXER

Tab 1.1 Regression equations with correlation coefficients ( R ) of twenty-four amino acids

e AR HXRH

Amino Acid Regression Equation Correlation Coefficient

Gly il Ser ¥=1.4901x+12.352 0.9933

Asp y=1.2780x+13.847 0.9954

SIS ¥=1.2996x+13.385 0.9943

Ala y=1.2778x+13.883 0.9917

Thr ¥=1.3722x+14.373 0.9911

Om y=1.5757x+13.407 0.9964

Glu 1=1.2831x+13.761 0.9963

Cys ¥=0.9031x+11.767 0.9952

Cys-Cys ¥=2.0231x+11.411 0.9905

Pro 3=1.5068x+12.197 0.9912

2-FHET I y=1.7195x+12.116 0.9971

Lys y=1.4738x+12.227 0.9949

His y=1.5225x+12.42 0.9951

Val y=1.5053x+13.333 0.9975

DL-3.4-DOPA 7=1.7308x+12.807 0.9980

Arg y=1.4284x+14.098 0.9982

Met ¥=1.7324x+11.256 0.9995

Tyr 1=1.8810x+10.928 0.9991

Tle 1=1.8649x+11.512 0.9985

Leu ¥=1.3980x+12.557 0.9998

Nle ¥=1.3487x+13.096 0.9993

Phe ¥=1.4552x+13.807 0.9991

Trp ¥=1.5316x+13.423 0.9992

y—UETHFR I F SRX4L : x—FREAI A ANEL (ng).

y—natural logarithm of peak area; x—natural logarithm of mass (pg).
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Fig 1.1 HPLC-ELSD chromatogram of Mixed Standard Solution A
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Fig 1.2 HPLC-ELSD chromatogram of Mixed Standard Solution B

1—Gly : 2—Ser ;: 3—Asp : 4—F 2 &E: : S—Ala: 6—Thr: 7—Om : 8—Glu: 9—Cys : 10—Cys-Cys
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Fig 1.3 HPLC-ELSD chromatogram of amino acids from Wanggqing sexennial Panax

ginseng
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Fig 1.4 HPLC-ELSD chromatogram of amino acids from Kuandian quinquennium Panax
ginseng



