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Comparison on ginsenosides in Panax ginseng from different habitats
in northeast China and its processed products
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Abstract: Objective To investigate the contents of total ginsenosides and 10 sorts of monomer ginsenosides in the roots of Panax
ginseng from different habitats of northeast China and its processed products, and thus to provide the useful reference data for its quality
standard establishment and standardized cultivation. Methods Based on the pharmacopoeia and literatures related to the roots of P.
ginseng, the contents of total ginsenosides and 10 sorts of monomer ginsenosides in the roots of P. ginseng samples collected from 10
different habitats of northeast China and its processed product samples were studied and determined, and then these various indicators
were analyzed by DTOPSIS method. Results Ginseng from Changbai, Ji’an, and Fusong reached the standard of Chinese
Pharmacopoeia 2010 and Chinese National Standards in those different measurement indicators. Comprehensive evaluation of ginseng
from Changbai, Ji’an, Fusong, and Jingyu by DTOPSIS method showed better results than others. Conclusion The qualities of ginseng
from different habitats of northeast China are different. Ginseng collected from those four habitats which result better quality of ginseng
than that of ginseng from other place stems from Chinese GAP ginseng planting bases, and thus reflects the importance of GAP for
ginseng cultivation.
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Table 1 Tested materials

i 5 7 K /m fr & ARAER R
1 IR IR — 54 355 128°14.206E, 46°57.202N 5 g
2 HMK A SRR S 1040 127°39.382E, 41°30.544N 6 K F
3 wAREE R RE TR AR 2 587 125°37.843E, 41°42.968N 4 I
4 FMELRER MR T % LIRS 543 126°16.051E, 41°11.755N 6 T
5 W REE 2 KSR AR B ARAAN 237 214 125°56.220E, 40°58.347N 5 KO
6 WA 2 A E A A R L2 773 127°33.286E, 42°26.483N 6 K
7 HWHEEZ T 22 WERSY 332 129°45.503E, 43°21.678N 4 KO
8 MR FE R R G2 762 127°16.765E, 42°32.098N 5 KO
9 TR A RAF S 293 125°22.181E, 41°15.367N 5 Ko

10 L EmE e R ERAF S 578 124°48.013E, 40°44.116N 5 KIF

Agilent1100 = RCBAH L IE(Y, Agilengt1100 UV
K28 o
12 iRF

O (Bl T H Merck AR SR AZS
BAF Rgy (L5 200726, R E=97.1%) NS
BT Rby (45 200420, i 30=99%). NS
1 Rby, (b5 200723, i 40=99%) NS 1
Rf (#1t'5 200602, i3 %=99%) NS 21T Re
(#t%5 200708, JiET450=98%). NS 21 Re (it
5200609, JFUESE=99%). AZ 21 Rd (it
200826, JHIETHE=99%). NS B Rgy (Hit5
200402, JRETE=99%). NS Rb; (it
200507, JREATH=99%). NS 2H Rg (it's
200406, A E=99%) Wb E 25 5 AE
wi KL € JIT o
2 FHiE
21 ASBREEHNE
2.1 SRS IELS 100 g (A3
M L0, Ml 4 S5, JRA, B S g MK,
FEMOE, BREHEMT, IA="H%E 50 mL
AR 3 h, 775 =SB AR 5 2B TS

TN 85% L BEMIIEHL 2 WK, FFRIMAEAN 40
mL, [P TE] 22520 2 h AT 1 he BB [
LFEETEEY, T 0.5 mol/L NaOH ) 20%H Ff i
RS B2 50 mL Eiflh . R R LR
W10 mL, EFSEAREELF) DIKMA ProElutTM
SPE /MECAEHZ) 10 mL H G, 5 0.5 mol/L
] NaOH [#] 20% T EE# 2 5 mL pPe), LL 0.5
mol/L ] NaOH (1] 20% £ 5 mL #P ok, it
W2, L 20% RS 10 mL Pk, Wt
%, BaHFRENIEET 10 mL S 21T
ZIRE, MEBERZRE, $5, i 0.45 pm JEE, HX
SEYE AR R AR

2.1.2 XA RPN S AT Re XY
SR, N PR AR 1,736 mag/L R0 IR ST, $85
HIFEN

2.1.3  FEAIIGE R RO ELE 204 40, 60
80 100 pL S At 40 L, 437)E 10 mL B
FERE . BB PRGN, B0, K%
TOBTBC I 5% A B - K R AN v A RV (2
8) ImL, #&4]. H 60 C/KEH N 15 min, T,
ALRVE VKA 2 mine REEINUKESHE S mL, #E
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B1 REXRE A). £ESHR (B) MLSHRE (O
) HPLC
Fig. 1 HPLC chromatogram of mixed reference substance

(A), white ginseng sample (B) and red ginseng sample (C)
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SHEMARCEN i, 3 10 AN, 11 Rl
B GBI — G AE PR T ANk
Ab 3 — FEE ST TSI RIS A 1 S o — SR R PR
(1) “BRARRE” AN “SOARAR T SR &FEG S B4R
RN FEARA (P — SR A il T AR ) AH
SRR I . 6 10 AP U A 2 F20 2 (1)
SRR AR R 43 i HEAT DTOPSIS 434
3 ER59H
31 ARFHEBSILS R EBHELER
S EF AR E BT (UNRERR, Az
L2 BB AT AR 2.5% il PP A% b, A SEE:
FrAEIG 2, BRVERS AR S Ak B AR X T4
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*2 FRFHEMSHISHEEERE (X+s,n=3)
Table 2 Contents of total ginsenosides in white ginseng
and red ginseng from different habitats

(x+s,n=3)

BEH /%

ZTRe)

A% U
1 2.69+0.07 ¢ 2.24+0.18 h
2 4.0040.09 b 347+0.14a
3 2.31%0.04] 2.33%+0.08¢
4 3.46+0.12¢ 2.70£0.06 ¢
5 3.16+0.05d 2.20+0.11 i
6 4.8710.07 a 3.23+0.09b
7 2.34+0.09 i 2.05+0.05
8 2.63+0.10 g 2.3240.04 f
9 2.49+0.10 h 2.28+0.02 g
10 2.67+0.03 2.45+0.05 d

KRR 2y 223 Hreh LSD #EAT 2 5 W VESr AT, B 0=0.05 7K
e R—HIh S AR R A EREE, TR

Analysis of different significance by LSD of simple factor analysis of
variance. ANOVA significance at o = 0.05 level. Different letters in

same column indicate different significances, same as below.
P AE S A 2 B B RS E E R, HK
2 WS EIE T, PR S B R, IR
¥ 4.87%, B AS BB R, PHEET
WA 2.31%. HE 2 /H, KANIOSR STk
1, BRI 3.47%, HIESESMNA SR ETT R
BAG, FRIRBEHEN 2.05%. Eid 0 AP Hy
WS FA S BB TR, SMERIH 6 FF4E>S5 F
>4 AR . BACKE, A i A A
2 BT Al TR H AL S

AR S v DUR &7 B A S 381 2|
CREZiY 2010 SERRbRAE, o o 2 s )
AR, YRR RS, (REZ) 2010
SEROIE NS BAT Rby AT 0.2%, & 3 1]
LA, BRIV AEI 2 NS 2 Rb, mAIE
B (P EZ Y 2010 FRRARE, HoAth % M A= W 2>
Yk s (hpEZ500) 2010 FERGhRAE, HorbFE 5
et am KA. Pobn . e fide, 5. (hE
Zy8L) 2010 FERTELE, A 2T R A Re 0
MEATGDT 025%, & 3 nfLUEW, @ik, 7E
T A T 4 AR S NS 21T Re B Re
IR AR R (hEZ5H) 2010 Fhicbait, A
PEHBZI S NS Ry M Re IINAHERAS] (rhE 2y
BL) 2010 AERRbRIEE, Horb s B0 s e A K,
kR, ez s, (hEZ) 2010 AERRAELT
Zh N2 Rby AT 0.2%, 113 3 nJLLEH,
T AL SEf 3 ANEHbIRLL S NS 2T Rb, =
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#3 FRFHEERSIIS 10 HMASEENE (¥£5,n=3)
Table 3 Contents of 10 ginsenosides in white ginseng and red ginseng from different habitats (x £ s, n = 3)
- NZEH Rg/ % ANZRH Re/ % NS RH RE/ %
GRS 1A% Gl 1A% S 1A%
1 0.204+0.001 g 0.154+£0.001 f 0.089+0.001 h 0.105£0.001 b 0.057+0.002 ¢ 0.040£0.001 d
2 0.358+0.002 b 0.247£0.001 b 0.157+0.001 bc ~ 0.092+0.001 d 0.113+0.001 b 0.066£0.001 a
3 0.206+0.001 g 0.136+0.001 h 0.115+0.001 0.062£0.001 e 0.042+0.002 g 0.038%0.002 d
4 03.56+0.001 b 0.202+0.001 d 0.156+0.001 ¢ 0.11540.001 a 0.111£0.001 b 0.046+0.001 ¢
5 0.27740.001 d 0.1831+0.001 ¢ 0.1401+0.001 d 0.107£0.001 b 0.074£0.002 ¢ 0.038+0.001 d
6 0.373+0.001 a 0.231£0.001 ¢ 0.18740.001 a 0.101£0.001 ¢ 0.12740.001 a 0.048+0.001 ¢
7 0.221£0.002 f 0.150+0.001 g 0.104£0.001 f 0.057£0.001 f 0.066+0.001 d 0.032£0.000 e
8 0.28410.001 ¢ 0.295+0.002 a 0.18710.001 a 0.11440.001 a 0.073£0.001 ¢ 0.065£0.001 a
9 0.263+0.001 e 0.155£0.001 f 0.101+0.001 g 0.051£0.002 g 0.067£0.001 d 0.050£0.001 b
10 0.195+0.002 h 0.124+0.001 i 0.15940.001 b 0.061£0.001 e 0.05340.001 f 0.030+0.001 e
. ANZEA Re/ % ANZRH Rb, /% ANZ2AF Rbs/ %
e Ak GRS Ak G Ak
1 0.121£0.001 j 0.2231+0.001 a 0.186+0.001 ¢ 0.111£0.001 ¢ 0.068+0.001 a 0.021£0.001 def
2 0.249+0.001 ¢ 0.210%0.000 ¢ 0.150%+0.002 d 0.11240.000 ¢ 0.0401+0.001 d 0.022+0.001 de
3 0.186+0.001 e 0.15740.001 f 0.122+0.001 f  0.133£0.000d 0.0214+0.001 h 0.022+0.001 de
4 0.192+£0.001d  0.180%£0.001 ¢ 0.110%0.001 h 0.080£0.000 h 0.040£0.001 ¢ 0.018£0.001 fg
5 0.168+0.001 f 0.184+0.001 d 0.128+0.001 e 0.145+0.001 a 0.030£0.001 e 0.025+0.001 ¢
6 0.305+£0.001a  0.185+0.001d  0.284+0.001 a 0.137£0.001 ¢ 0.054£0.001 b 0.019£0.001 efg
7 0.126£0.001 i 0.121£0.002g  0.110%0.002 h 0.085+0.001 g 0.022£0.001 gh 0.018+0.001 g
8 0.294+0.001b  0.217£0.002b  0.2194+0.001 b 0.141£0.001 b 0.040+0.001 d 0.022+0.001d
9 0.140£0.001 g  0.105%0.001 h 0.092+0.001 i 0.107£0.001 f 0.023+0.001 g 0.0621+0.001 b
10 0.132+0.001 h 0.10140.001 i 0.11940.001 g 0.133£0.001 d 0.02740.001 f 0.0661+0.002 a
oy 2 ANZEAFRA/ % ANZEZH Rb /% ANZ B Rgy/ % ANZ2H Rgy/ %
W2 Ak GSiE U S GRUiE U U S
1 0.046+0.000h 0.049+0.001d 0.184%+0.002j 0.273%0.002f 0.023+0.002¢ 0.045+0.001a 0.01940.001 ¢
2 0.081%£0.002c¢c 0.073%£0.00la 0.446+0.001b 0.341+0.001b 0.027+0.001b 0.014%=0.00le 0.037%+0.001 a
3 0.072x0.00le 0.053£0.001c 0.269%+0.001 f 0.306+0.001c¢ 0.019+0.001d 0.037+0.001b 0.029%0.001 b
4  0.056x0.001 f 0.035+0.001 f 0.410£0.001d 0.281+0.001d 0.027+0.002b 0.032%£0.002¢c 0.011+0.001 e
5 0.077x0.002d 0.050+0.001d 0.252+0.001 g 0.277+0.001 e 0.034+0.00la 0.029£0.00l1 ¢ 0.011+0.001 ¢
6 0.156x0.00la 0.0491+0.001d 0.463+0.002a 0.309+0.002c¢ 0.028+0.001b 0.024+0.001d 0.029£0.002 b
7 0.056+0.001f 0.031+0.000g 0.189+0.0011i 0.194%+0.002g 0.021+0.001 cd 0.023+0.001d 0.011+0.001 ¢
8 0.117£0.001b 0.066+0.001b 0.439+0.001 ¢ 0.398+0.001a 0.029£0.001b 0.038£0.001b 0.017x0.001 d
9 0.055+0.002f 0.040%£0.00le 0.2284+0.001h 0.167%£0.0011i 0.023+0.001 ¢ 0.025+0.001d 0.038+0.001 a
10 0.051%0.001 g 0.041+0.00le 0.278x0.00l e 0.182+0.002h 0.023£0.00l ¢ 0.022+0.001d 0.016%0.001 d

ARIEF] (HEZ) 2010 FRRbsE, HAUS 2 Kbl S ., 220 ReREREE. AS
Bpks) (rhEZg) 2010 FRRbRE, P ESAEE B Re s, KEAR 2 AN bia S hifE R
AP K A PO A 2. k3 I, FrE FHAR L, Hh AS R Rey R NEAIE
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BIHEERT 4 A7, BRSPS ER S, HAR
Fre R bR Ci EAHRTRAR, S B A ik e i
X R, 4RI S,

TREAT 10 ANFHET S 1) R B R 2 AT
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i 6,
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Table 4 Relative weight of total ginsenosides and saponin
monomers of white ginseng and red ginseng

from different habitats

Jo 4 e RE

A 2 4%

SR 0.300 0.300
Rg, 0.148 0.130
Re 0.076 0.060
Rf 0.043 0.031
Re 0.104 0.117
Rb, 0.083 0.082
Rb, 0.020 0.020
Rd 0.042 0.034
Rb, 0.172 0.190
Rg, 0.014 0.020
Rg; — 0.015

x5 FRFHEMRSEEFURBKEEHEN DTOPSIS 517
Table 5 Analysis on contents of total ginsenosides in white ginseng from different habitats by DTOPSIS method

%5 IEFAR# D+ G AL D— fiths Ci {8 #iK
1 0.094 7 0.020 7 0.179 7 7
2 0.0379 0.077 1 0.670 4 2
3 0.096 5 0.0190 0.164 9 8
4 0.057 4 0.060 7 0.513 7 3
5 0.074 3 0.034 4 03164 5
6 0.002 6 0.107 2 0.976 3 1
7 0.103 1 0.007 5 0.067 6 10
8 0.070 7 0.060 5 0.4610 4
9 0.095 8 0.0156 0.140 3 9

10 0.090 2 0.022 7 0.2010 6
F6 ARFHLASEEFURBKETER DTOPSIS 47
Table 6 Analysis on contents of total ginsenosides in red ginseng from different habitats by DTOPSIS method

G 1EBEARM D+ G FEAR A D— fiths Cifl #iIK

1 0.062 2 0.0389 0.3849 5
2 0.021 0 0.0751 0.7812 1
3 0.0613 0.036 5 03729 7
4 0.047 9 0.043 9 0.478 2 4
5 0.060 4 0.0377 0.3845 6
6 0.029 2 0.062 8 0.682 9 2
7 0.081 4 0.009 4 0.103 8 10
8 0.043 6 0.070 1 0.616 5 3
9 0.078 6 0.016 7 0.1751 9
10 0.076 1 0.0213 0.2189
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L) 2010 FFIRFRAE, TREZZEAT. XAHtS %
PEH NS A IR AR R AS MBI R
MR 1 LA NS TR 55 %A K.
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