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Study on quality standard and fingerprint of American ginseng granule
TANG Cheng—cheng,QIU Zhi-dong, YANG Jing, DONG Jin—xiang"

(School of Pharmaceutical Sciences, Changchun University of Chinese Medicine, Changchun 130117, China)

Abstract. Objective: To establish the quality control method of American ginseng granule. Methods: 10 batches
of American ginseng from different regions were identified by TLC and made into American ginseng granules
which were established quality standard by HPLC fingerprint. The HPLC condition was that:ZORBAX SB-Cy
(250 mmx4.6 mm,5 um) column, gradient elution of mobile phase of acetonitrile—0.1% phosphoric acid solution,
203 nm detection wavelength,25 °C column temperature. Results:The TLC method showed well specificity,
clear spots with no negative interference. The fine linear ranges of Ginsenoside Rg;,Re and Rb; were 0.0794~
0.4764 ug/mL (r=1),0.318~1.908 ug/mL (r=0.9998),0.8216 ~4.9296 ug/mL (r=0.9999) respectively. The
fingerprint of American ginseng was established with 13 common peaks and a similarity between 0.944 to 0.988.
Conclusion: The method was accurate with good reproducibility. HPLC fingerprint provided a comprehensive
reflection on identification and quality evaluation of the granule.
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Table 1 10 batches of American ginseng samples from
different origins

B 7 g I
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1.2 KWHIE

1.2.1 #)EOEsn S b E 25 1) 20109 i 7Y
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130608130609 130610 43 5l il il L3 i T ~ X
BEAT %50 .

1.2.2 VYRS 7 URL I & w5 Fe 8 B Uy ik
1.2.2.1 XS EWRH S WS 217 Rb 4
il A S T Re XS G NS 2 Re, X A, RS 25 Rk
SES N EEHNS Rl mL&S & NS 2 1 Rg, 0.1 mg. A
Z 12 1T Re 0.4 mg. A S 217 Rb, 1 mglF 7R AR XS B4
W B4,

72 30155 %o4%m
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Fig.1 TLC chromatogram of American ginseng granules
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Fig.3 TLC chromatogram of Batch VI~X
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Fig.4 System suitability

23,1 EMEIRRFEE SR ERBORE NS BT
S B AL R 246811012 W LIE N BT (OGS BE4T
ST, CLAIERE AR B A B AL bR, 068 THI B R AL b, 5
HbrAE I L . THE AT R : NS AR y=75.403x—
1.7933, r=1, YL AN =17 Re 7£0.0794~0.4764 pug/ml.
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Ju P 2 R TE DR A S B Re: y=237.53x+
7.6467,r=0.9998, Vi A= 11RefF0.318~1.908 pg/mL
Ju I B R ME G HR s NS 217 Rb,: y=543.11x—
15.18,r=0.9999, i 9] /£ 0.8216~4.9296 wg/mLIE [H A
B RFMLHICR.

232 REEEPESLLG RS ERIDOR A X R MR 10 L,
TENAH TG, EELEBERE6 U, TH BT TR, 25 58
W, G HERIH, A EHRe AS B H Re. AS 1S
FFRb e FE S 002 4200 5 &5 B IPIRSD 2351 5 0.37%
0.30%0.27% , & WIAC3E RN 7 355 10 RS 55 1 B3, 0 5
E2e e LI (=

233 FREPESEIG R AW R — P U A6
W IR 10 pl, B50.4.8.12.24.36 h2y 3V AWK
AH LT A, AT L, 068 1HT BRAE A FE b, e H AR e
Pk, g5 L2,

%2 ABEAFRg.Re RbEGE IS
Table 2 Stability test of Ginsenoside Rg;, Re, Rb,

I} [ T SR DT AR P U [T A

(h) Rg, Re Rb, Rg, Re Rb,
0 150.9 4793 10768 872 586.0 1008.2
4 149.8 4835 1087.2 884 5903 1013.3
8 1525 4855 10937 856 591.4 1018.1
12 151.5 4884 1097.3 857 5934 1024.6
24 150.9 4887 1098.1 86.6 5884 1017.7
36 151.1 489.7 1101.0 875 5903 1019.8
¥ 151.1 4859 10924 868 590.0 1017.0

RSD(%)  0.58 0.81 0.82 1.25 043 0.55

245 PR W], N 2 5215 R, o BRI # 980RN A3
BRI AE36 h IR 25 S IFIRSD 43 51 240.58% 1.25%;
NS R ReX) TR VW A i i W ZE 36 h Ny &
&5 FRSD 43 51 4 0.819%.0.43% ; N2 2.7 Rb, % I&
MR R R T MR AE36 hN I 5E 45 SR I RSD 43 il
290.82%.0.55%; X N Z 21T Rg - A= 1TRe. A
Zx AT Rb AT R IR B MR R4, BP36 hy Il 45 21
BIET
234 FEIPESZIG RS EPRIEN A —HERE S ety
WL 1.2.2. 2350 (3 S I R ) 2%, e 25 28, TR AL
iR, NS Re T35 1825 1.0569 me/g
(RSD1.19%) ; A Z 5247 Ref V345 5 48.7770 mg/g
(RSD0.78%) ; N Z EHRb, I P55 16.6815 mg/g
(RSDO0.73%) , Wi J7 VL EILPE R 4f .

2.3.5  IEERDNRCESERS R EARILL.2.2.2000 F &2
I BRE 5L, JL6 0y, 43 SRS 25 i A B B, 0 2
S, TFELIRCE . GEHRERIH, NS B Re, T3 [N
2 A98.02%, RSD A 2.34%; N2 BT Re 114 [B1I 2
A98.76% , RSD X 1.74% ; N\ Z 521 Rb,~“F )[R 2
101.44% , RSD 2k 2.73% , 3 B A< VL AEA PR e e T V2%
AT .

2.3.6  10LFES S EIE  FES T A 2P Re A
Z B Res NS EATRb IS B 45 R WL AR3 . I gikfh
N RAFRg - NS B Re NS B HRb M A H
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Table 3 Results of content determination

it ANZ B HRg (mg/y)  ASEHRe(ngle) AZEEHRb (mg/e) “FHEEmee) Fmgl® HEER @
130601 1.3669 11.0275 22.6514 35.0458 52.5687 61.9914
130602 1.4927 12.3973 22.5381 36.4281 54.6422 64.4366
130603 1.0906 10.5749 20.2146 31.8801 47.8202 56.3917
130604 1.0057 10.5804 20.0247 31.6108 47.4162 55.9153
130605 1.1282 11.0986 20.0689 32.2957 48.4436 57.1269
130606 1.3869 10.6811 21.1466 33.2146 49.8219 58.7522
130607 1.3372 11.1856 22.7069 35.2297 52.8446 62.3167
130608 1.1536 10.7629 20.5737 32.4902 48.7353 57.4709
130609 1.3379 11.6005 21.0125 33.9509 50.9264 60.0547
130610 0.9856 10.0498 19.8887 30.9241 46.3862 54.7007

2.12%, PUIES LT R RERRAR 1.5 g S TR 4 o »
VR SR K3 R =2y & 2y M &/
AH N 245 44 B 5 B> DR HE D

e, LL80% LA L Ak iy 2 B AT gl , i g 3L AT e, L
T e S W34S, anEIS TR .

3L LW], NS 2T & R [ 1E46.3862~ L=
54.6422 mg/%% 2 ], Z [ [H 24 HiL) 201048 Ji 74 v 293.51

Z L e N2 5217 Rgi~Re Rb, 9 80 B 15 2> T
215.68

2.0%!" G IRAF G RE , RISEBr B th NS B aqT
TR % (LL209% 1) , DRI AS il B 48 5 VE Ve 2 L =
Az RBTE R, A1 T737.0 mg.

2.4 WS FHHPLCISS E i L ; Lﬁh S0

137.86 3

i VA (mAU)

510

241 FEPESLE WS VEEES U0 R, Lk ~17.8900 1449 2808 4348 57.97 7246 $6.95 101.45
HEFF6 U, sk il i, BAAE i b A S 217 Rb oA 2 i ) (min)

JH o DM - € B 0 P 0 T AR R B IS ], T SRR A K5 PRSI RS SR 1 AT 13

7, 45 BISLAT WEATDA U TR I RSDAE 2 £ 0.00~2.78% Fig.5 13 common peaks in the fingerprint of American
2 FH A AR B B TR TP RSDARL A : 0.00~1.04% . 3K H ginseng granule

IR 3 5 R

2472 FasEvthszis  BU S PHRES AR LA, 40 2.5.2  FEAFUEFARXTE M SARRUE TR A 109t

102481224 WG Fe L 3%, LAFE S A= 2
FRb S M. 45 WS I IETE24 hpy W TH BRI B
S TA] G WA S5 A4, AH X I THT AR PRI RSDAEL 53 1) 24 = 0.00%~
2.72% o 5 (0 1% WG AR X AR B B Ta] (I RSDAE A : 0.00%~
4.59%. BLHH24 hN H A= Fa e .

2.4.3 FEWLPESZIE S VHEESAE e, il
W, ARE S T NS B Rb, S I 45 5510 ik g
%) W T RURH R B IR T B30bs P e 22 5 45 281) 1) A G e
T AL T RSDAEL 23 550 4 : 0.00%~2.78% o 4% £H 53 FH X A%
BA IS 18] (RIRSDAEL M : 0.009%~2.42% » 3¢ W% J7 i BB

AN 77 M PG 3 220 7 BURL R 2 ] 5% 10 DU 52 K AH Xk i
THIARUE R &5 2R WLl 6 RN 24, b Ay s AT R 8013
A, VUAESBC J5 WKL F5 S0P 3% 1) A1 S C A s e i A
S THTRR PR LEAG) 320 7N - 10% , F5 5 F8 S 0% 1 25K .
DA 25 52 R T 15 W 11 L B I ] 00 ol 5 g il AR
P E 2 I A4 L 25 A U PR A E R B IS TR) 1A o) g
R IR, 25 52 TOLLAT: il v A [R] J38 3 W A 6 e 17 A5
(RIRSDAEL I 75 75 15 35 SO WS WF ST HEOR 225K 5 BL13A4
AT U U 1T RN A B (RO AR . LS5 A D 2 JEE, R

P R4 7133

2.5 HPLCHS S B i i B 5T B 53 47 20351

251 ZIRIGIEE RICHWENIbRE A 0ATRD, 2 lces

SEVGPEZ R R T B AL Y R P P e s

R RS S 2 —, LU B R AF R, 4 513786 i
b SR B RO £ R AT B B DU o 35 Dl = oo ‘
S O 25 5T R, TR UG8 , W2 T 57 20 i o .
BT o7 10 LA e, LG s » I FL k2 S 240 T 354,

DRI b 326 G Ry 2 B A UG o AT UG 2 FR AN [R] 7= b, AN [R]R
ALY P4 P Y 2 2 A T A B D SRS R A X A B ) TR A
[F] (RSD<3%) ¥ o 10HEAS[R] = M PE 3 25 245 44 BT ik i
T R A S AR B R ) L AH R g T A, OF T S A

74 20155 %oamm
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Fig.6  HPLC fingerprint of 10 batches American ginseng

granule from different origins
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Table 4  The relative peak area of common peaks of 10 batches American ginseng granule from different origins

U T S1 s2 S3 S4 S5 S6 s7 S8 S9 S10
-1 0.0793  0.0823  0.0792  0.0766  0.0818  0.0809  0.0806  0.0785  0.0781  0.0742
g2 0.5029  0.5442 0.548 0.4899  0.5198 05163 05169  0.5134 0.519 0.4844
-3 1.0000  1.0000  1.0000  1.0000  1.0000  1.0000  1.0000  1.0000  1.0000  1.0000
-4 0.1444 01462  0.1409  0.1445  0.1408  0.1409  0.1408  0.1413  0.1404  0.1359
-5 0.1012  0.1168  0.1072  0.1013 0.104 0.1037  0.1038  0.1029  0.1033  0.1002
-6 0.0436  0.0452  0.0443  0.0448  0.0443  0.0443  0.0433  0.0435  0.0438  0.0416
g7 0.1993 02008  0.1916  0.1919  0.1974  0.1973  0.1974  0.1992  0.1934  0.1864
-8 0.1299  0.1357  0.1321 01301  0.1347  0.1357  0.1351  0.1356  0.1345  0.1241
-9 0.0598  0.0691  0.0593  0.0578  0.0641  0.0652  0.0654  0.0649 00661  0.0524
1£-10 0.0301 0.037 0.0367  0.0324  0.0297  0.0296 0.029 0.0302  0.0287  0.0279
11 0.1769  0.1881  0.1798  0.1755  0.1746  0.1743  0.1721  0.1797  0.1786  0.1663
I-12 0.0527  0.0552 0.055 0.0552  0.0518  0.0517 00552  0.0525  0.0529  0.0492
g-13 0.0796  0.0884  0.0873  0.0879  0.0769  0.0765  0.0765  0.0865  0.0869  0.0749

K5 TOHEAN ] PG 2 0 7 BUREAR UL PP H

Table 5 Similarity evaluation on 10 batches American ginseng granule from different origins
Ff S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
) R FR S i 0.974 0.969 0.978 0.986 0.981 0.988 0.984 0.967 0.944 0.981

“RH % R B VRV A VG SRR A B A ALLEE .
TOFEAN[R] 7™ Hb VG 3 23 e U7 ORI AHARL S LR S o 25
2, TOREAS [R] 7™ b P v Z5 150 5 BORLA: S iR AR AL EE
0.944~0.9887F 2 [f] .
3 iFig

30 3ok X 1OFE AN [7) 77 Hb VG = 23 1 7 J0RE 1) 5
T 25 0 P 3 2 0 T € 1 ] e A e ) A X i T
BL DOATFR A A S 2 H Re, A58 . A 2 H Re
Q5 NS EATRDb, G5 W0 1E A7 e v (1 3= 22
£, 10 068, 34> 2 (A ik UG 34 HH ILTE 10416 AR b I HPLC
TR T, H HABXHER # B A —2 . LAS 2
TrRb E R 2 g, N 25 581 R, IR AH o 0 1T RN B X
{8} 0.0823, f5c /M S 0.0742; N2 BT Re 1 AH X iée
[HIA 5 KA S 0.5480, f/IME M 0.4844 . 45 HERH th
TrrE M A RSN, SN S BT
i ZE e, T HE Dy A AR AR SOk T AR A AR T 1Y
SEHLAE S R NS B R, R 10K E S L T
SR BT R B 5 1 7 M Ry R AR A AR 22 T IR A 104k

SHERE, R Mk EEBLE RS L ROR Y KA, AR
FR A R AT O B IR ) A 250, 13 0AT e 1) A1
P UEE TR AR A A 30, Hrp O I TRIAES0.122 min
M N 2 5215 Rb, (0 1% WA AH X L B I 8] A2 AH X e T AR
Jarh o L ARtk e 53 188 it W T HRA A PR €
W RSP T PR AL, B 8 DA FR U TS I 2 TG . Vv
2 lL 77 UKL T bR E AT 5 S 1T 3% 1 2 57 nT DL 20
PRI PR Z 2584 (1B, S SERON (1 4 T KA T 4
PAR s o

Sk

[ PHEAREFE T ARG RER A, FEZHH2010K(—
23R)[S]. A= P B E AR AR, 2010122,

[2] 4, FlH 54, AT B ELG L RRSF R[]
o 25 % £ ,2003,28(9) :830-833.

[3] Bkt REL. MELZEH R LFHRTHAR]] Bk
%4 £ ,1995,10(1):30-32.

[4] ZARE. TR P LRS5BT M. L. FEELH
R, 1994 20.

FE it tB NS 21T 2 S AR, A8 1041k 04 7 25 e 7 kL i
FROTEAH X R 22 [5] RAh, AAaAE, AR, 5. B F A S M AT R & m it a)
4 EB RIBAR[]]. b REBEAKF IR, 1997,23(3):236-238.

=H

A S SR 9 2 0 R L 5 LOHE R S BEA T 5 00,
FRAEDE LW 2, A PELT, T Msh. ANS24Re~
Rb,~Re L % J@ PE H & 48w, KA HPLCX Ho 5 i
M 52, Ty v TAT A L DR B VR A R R TR RIS R
Ut SRR R 7] 7598.76%  101.44%K198.76% ,
RSDAE 73 ) h12.34%  1.74%F12.73% , Wik I e b o7
VA T VE R ST 7 ORI e P e s, )
Eappig== a8

L6 1OHEAS [R] 7= Hb P4 5 22 0 5 J50RE IR AIE 5T,
AT T VG SN T ORI HPLCHE 8L B i, 48 22 I T

(6] B F%H, 2au, T, ¥ BFELAETELRAT LA
e al)]. 2RI E2,1992,11(5):46-48.

[7] % HmE. ok P ik BT —ANE XA i h P
& ,2001,22(8):45-46.

[8] H Ak, RBiE, TA K. AT RIFHBRHE £ T4 AL
AeAa X E A g 12X )]. P B ¥ 25 4 & ,2002,27(7) : 487-488.
9] $EA FER ATAY,F. PHRFBELEERG LK
A (] i IE 2554k, 2004, 10(12) : 48-50.

[10] #weik. +F 36 v Lag P 2 Beoy Hoka(]]. & 4R & 25,2001,8

(10):10-11. o
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A FF U AT I 2, FJE B 5= W N (p<0.05) 5 B EA
25 dIIEFI5.60% . ST IR S 42 JoU T7 A 4G 21 A
PR R R Qb A L IR A A AR L SR
LG A BRI [RRE ARSI 21 Tkl E ) TR P AT AE
T BEYE T %8 FE W Strecker B AR S N , 24 FEFRAE K
HEStrecker [ NV J5 1] 72 B2 = 40 84 R S5 4 Sk A
T IR AL A Bl e 254 JT S, 3K L i sl B v AR
W= A B NEE VR 4 T ) R 1 DAL A R R E U T ol
HAREZEEH.
2.2 Hm&EBYES RELMEXKER S

AE B8 R PR A TR R R 3 TR L R, s
i B (31.29%) , LR I S (21.40%) < i 2
(12.56%) FIALIE S (5.60%) » X — 45 B 5 Kaban!®f)
B AHARL, JE 2 2 b H A i 4 A pastivma ™ [7) R
R A% P e T A . (B R A A AR 41
JREFEIAS TR 55 A LA i e 19 1A il il o 4814, £
o, 25l VR G B R 1 R KRR e, g Iy A Ak =
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