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WEEMNZE F &k, FiE KA Hypersil ODS(4.6 mm x250 mm,5 pm) 5-H74E, A4 0.005% F B4 49 T fk- K 3 4746 5 s b, 12
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Determination of Saponins in the Flower Buds of Panax Notoginseng by HPLC

ZHANG Yuan,CUI Rong, DU Hongjian, YANG Yi( Department of Pharmacy , Medicine College, Jinhua College of Profession &
Technology, Jinhua 321017, China)

ABSTRACT :OBJECTIVE To establish a method for qualitative and quantitative analysis of eight saponins including ginsenosides
Rg,, Re, Rb;, Re, Rb,, Rb;, Rd and notoginsenoside R, in the flower buds of Panax notoginseng by HPLC. METHODS The
analysis was performed on a Hypersil ODS (4.6 mm x 250 mm, 5 pm) column with gradient elution of acetonitrile and water both
contained 0. 005% formic acid in 65 min. RESULTS Eight saponins were detected in samples of flower buds, in which
protopanaxadiol saponins were the main active components, and the content of ginsenoside Rb, was above 3% . CONCLUSION  The
method was sensitive, rapid and accurate with good reproducibility, and suitable for the quality control of the flower buds of Panax
notoginseng.

KEY WORDS ; Panax notoginseng; flower buds; saponin; HPLC
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Friednias .. EHEMR D LR, LFE T IRAS
TR BT AC A (M) R E T H AT =
L 25H R A RSN ) HPLC JEA A . R 1 il
=EAEE R B, PR ER T 5 | R RPN
P EEIFE N T T = Bl
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1 {541
L1 U
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R TR, T3 =-E 25 p i, &% [
M RIZEREE S N TR A S 8 = LAY ) TR
ANZ B A7 Rg ({it %: 0703200322 ), Re (it 5
07549608 ) .Rb, (It = 0704200114) Fil =+ 21 R,
(#it5:0745-200007 ) X FE fts 410 | o (6] 24 2B Py )
A E I, NS 54 Rb,, Rby, Re il Rd A 250 %
SrEHIR (2 =98% ) . LN HEER A Merck 23 F]
kAR, SEIR R K B 4k (18. 2 MQ, Millipore
Milli-Q SP/KAifb R 58) . HAbGR A 73 bl
2 HEEER
2.1 (@mgsMF

A4 ( Elite ) Hypersil ODS £, 4% (4. 6 mm x
250 mm,5 pm) ; kL 35 °C; FshHH N & 0. 005% HI
BRIV C N (A) F10.005% W R /K 1 (B) 5 86 B Uk
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HEFERRE 20 pl. SEARFRISECR 53 B BE 0 R, 2127
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rp [ A R 252k 2 o 2000 4E 1 45 26 4245 1 1Y

Rb,: 252 289, 1. 25; Re: 168 428, 1. 08; Rb,:
215 272,1.08 ,Rb,:12 055,1.70;Rd:168 798,1.30,
2.2 XFHE SRR

R RIS Fob X BE 43 1) 10 mLL M,
I g R RO R A B A A, E 4 CokAR
M KRGS FRE 8 Rl Xt B B =-E BT R,
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2.35,2.90,2.95,3.65,3.02,3.39,4.22,3.23 mg,
RS P BR i oF E 2 % 10 mL, B Al 8 Fhg 3F
TRA X BRI 28 o
2.3 (RS

BT 1R AE 75 B MR T IS O R, M 2 PR Y
100 mg {675 #3 K B 25 mL HIEHETZ I+, A 10
mL 70% F By G #6558 12 h, 50 C #87 (3% 250
W) $2HL 80 min 5§, 5% i #ie 3 Uy ik 5 2 SR —
WG I IR, BV TS 0I5B kiR
fERI4EY, 1 D101 KFLI BB g, 70% 2, B i
VR LA e 2 T, (3 ) BRI R W W O E e
255 10 mL 75060 AT, 28 0. 45 pm JERRE L 8,
JEVBHF HPLC 43#7
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B2, 27 350 X BE i U, LAY RE B 3
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1 =44e% 24 HPLC

A = Rl B - X B L

1 -R,;2-Rg;3-Re;4-Rb;5-Re; 6-Rby; 7-Rby; 8 —Rd
Fig1 HPLC chromatogram of saponins in flower buds of Panax
notoginseng

A - sample; B - reference of saponins

1-R;;2-Rg ;3-Re; 4-Rb;;5-Re; 6 -Rb,; 7-Rbs; 8 —Rd
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2.5 (RS

K W BCHE SR, F 2. 17 R 83 4, %
SEIERE 5 W, BRUGIERE 20pL, 1T R, ,Rg, ,Re,Rb,,
Re,Rb, , Rb, fil Rd B i L9 RSD 43510 2. 1%
2.8% ,4.1% ,3.7% ,3.2% ,0.5% ,1.3% F12.4% .
2.6 FRoEtEAE

Bt S iAW, 72 3 d N 12 h 3R A 1 IR, 4%
“2 17T PGS A TN E IR R AR . 45
3 d 4 8 FiEL1F R,,Re, , Re, Rb, ,Re, Rb, , Rb, fl Rd
g T AT B B AR AL, 8 Fh R I ALY RSD 43
W 2.4% 2.6% 2.8% ,2.9% 4.2% ,2.4% , 2.5%
F13.7% o PR, LRI IRTE 3 d INERE S
K1 SHEFHEBEEFE (n=6)

Tab 1 Linear regression equation of eight saponins (n=6)

A BRI/ min Ja )1 5 KU /ng P

R, 28.56 Y =290061 X +21.71  0.094 ~ 4.70 0.999 9
Rg, 30.19 Y =356 681 X - 210.49 0.116 ~ 5.80 0.9997
Re 30.54 Y =323323X -60.71 0.118 ~5.90 0.999 3
Rb, 41.81 Y =278727 X + 42.76  0.146 ~ 7.30 0.999 8

Re 43.27 Y =172045X + 246.67 - 0.121 ~ 6.04 0.999 1
Rb, 44.53 Y =207412X -49.25 0.136 ~ 6.78 0.9997

Rbs 45.25 Y = 182767 X - 93.81 0.169 ~ 8.44 0.999 4

Rd 48.71

2.7 HEEHIKE

B ] —BE S 422, 37 R (7 vk, 4 S it
TR TR, R T 20 L, AR A 0 S O AR 0
i, 8 At R, R, ,Re,Rb,,Re, Rb,, Rb, fll Rd
WAL RSD 4341 41.9% ,1. 6% ,2.5% ,2. 7% ,
3.6% ,1.4% , 1.5% f12.6% .
2.8 JinEEEDCRIRE

3 SRS B B ECEL A i AR SRR 3 0, B
100 mg, 73 I AGE 5% B8 A i R, Rg, , Re,Rb,,
Re,Rb, ,Rb, il R, #%“2. 37 35 Hia i 7 9 19 751 4%
Ty A B R v, R 20 L, 30 s e T AR
SR 25 R 2,
2.9 HEAEEIE

BUS HERES 4202, 37 I R AR R e A
L DAMRE SIS B S, SRR 3,
3 iFig
3.1 R A AL
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Y =224830X - 61.04 0.129 ~ 6.46 0.999 8

R2 SHEHFEKELRLER(n=3)

Tab 2 Results of recoveries of eight saponins (n =3)

B Bt AR ISR [eR RSD
YR SR/ mg /mg /mg /% /%
R, 0.125 0.127 0.246 97.6 3.6
0.121 0.122 0.249 102.5
0.126 0.125 0.240 95.6
Rg, 0.130 0.128 0.266 103. 1 2.4
0.124 0.128 0.250 99.2
0.129 0.128 0.254 98.8
Re 0.063 0. 065 0.122 95.3 3.5
0.067 0. 065 0.134 101.7
0. 066 0.065 0.126 96.2
Rb, 0.934 0.949 1.874 99.5 1.1
0.941 0.949 1.911 101.1
0.933 0.949 1.861 98.9
Re 1. 861 1.842 3.789 102.3 3.4
1.859 1.842 3.689 99.7
1. 866 1.842 3.543 95.6
Rb, 0.689 0.678 1.373 100. 4 0.7
0.683 0.678 1.355 99.6
0.687 0.678 1.352 99.0
Rb, 2.617 2.616 5.228 99.9 0.6
2.621 2.616 5.197 99.2
2.622 2.616 5.255 100.3
Rd 0.171 0.168 0.327 96.5 1.0
0.174 0.168 0.331 96.8
0.169 0.168 0.320 95.0

F3 ZEREFSHEARHNEENRER(mg - g7")
Tab 3 Content of the saponins determined in the flower buds of

Panax notoginseng(mg - g~")

A =R AT JEAS Z IR R AT

FEih
R, Rg; Re Total Rb; Re Rb, Rby Rd Total

1 116 1.13 0.73 3.02 7.52 18.31 5.36 25.34 1.96 58.49
2 1.73 1.49 0.65 3.87 14.61 26.44 12.85 41.75 1.79 97.44
3 0.23 0.43 0.78 1.44 5.38 13.79 4.81 18.26 1.74 43.98
4 0.74 0.97 0.22 1.93 7.86 18.65 6.27 28.57 2.51 63.86

5 0.46 0.64 0.42 1.52 12.60 21.73 9.15 34.53 4.09 82.10

[, {678 S AR Z Mo, FILEES: D101 KALK
AR B BR s L3R, AT s X o0 i i T4 =
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H CANAS SIS I 1) 5 A N2 e R B A ) Z [H]
1 2 B UNAE T8 20 £ b —HEEny 22 5, R

T B Ry 2522 7% -5 2009 4E L 45 26 746 1 1)
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R, Ml Re. T A< 5206 R F 2 B -7 A B8 JE o i 2R
gt RS B A 40 B AR o AN X T4 5 1
ANZ BT Rg, il Re 1380801 4315, i HLA5#_F A
A H/NERI B NS AF Rb,, Re, Rb, Fll Rb, 22 [l
PG T AW LRI 2 B aOR . BFSE & B, 6 B e
it BN AH Z 18] BB B /N AR A S B3 B SO AR R
A5 TAEBE LI 0 A0. 005% FR R AL AT i 2 i 38
T T HL Ay B RCR AR 3] T B AR A .
3.2 BRSNS R E

JENZ: TR R R LR T i R,
X5 =L T A BIAR HAA B E 22 5], Wan
2% ] HPLC-ELSD J5 y AR F) 5 Rl st A2
TR . ARSI R A HPLC-UV J5 i AL AE
AR 1 23 B, T EL s P T T
8 FEAZ AR AS SR AT, i AS R
1 Rg, ,Re f1 =LA R, X 3 Fp & 5 05 2
SERT. 188 MIRAS “BME NS =B R g3
Hi, NS A Re Ml Rby &5 T 1%, HE @ik
4% V) b, R R = LAY X PR R T Y
B, BAS SRR S REENTRAS
WA AR 2524 20 ~ 50 . T SCERIRIE " =&
Hh N 2 R PR 5 R R Y e 2
122 B Tl A e e R =
AR & LA R 23 ~ 26 min Z ] H B 3
AN FE B 1F 2 i B J5UN S = WA R I (15
it —25 2R F H B WK B 19 43 B O 5 40 HPLC/MS/
MS BEAFHESE
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