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Abstract: The 20(S)-protopanoxadiol type (PPD) ginsenosides of the antidepressant total saponins extracted from the leaves of Panax

Notoginseng (TSLPN) were investigated in this study, and thé ginsenoside composition of TSLPN were analyzed by reference substances and

literature. The content of 5 representative PPD ginsenoside ing’ ginsenoside Rb;, Rc, Rb,,Rb; and notoginsenoside Fc was determined

simultaneously by the high performance liquid chromatograp HPLC) with the chromatographic condition as follows: mobile phrase,

methanol-0.2% phosphoric acid solution: (70:30), detectio wa\/élength, 203 nm, colunm temperature, 30 °C. Results showed that 15
components including Rby, Re, Fe, Rb,, and Rb; were identified, of which 13 components were PPD ginsenosides. Rb;, Re, Fc, Rb,, and Rb;
were well seperated by HPLC, and the resolutions were above 1.5. In addition, the average recovery rates were 98.92+2.67% (RSD=2.73%),
99.51£1.33% (RSD=1.34%), 100:09+1.45% (RSD=1.45%), 100.53+2.24 (RSD=2.22%), 100.12+1.74% (RSD=1.74%), respectively.
Consequently, TSLPN was ma
38.67+0.18%.
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mposed of the PPD ginsenosides, and the total content of Rb;, Rc, Fc, Rb,, and Rb; was as high as
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Table 1

5: GR-134-170304), AZ2H Rby(#lt'5: GR-133-
161129), ANZEHF Rbs(HIL5: GR-133-161226), A
BFF Re(lt'5: GR-134-170107), =-H=1H Fe(dit5:
GR-134-170409)LL ft =527 R|+ Fa. Fe, AZEH
Rg» Rd. Fi. C-K. Rhy. Rg, J5AZ: B G,
B B R A A IR AR AR, ZWE
EH Tedia AF]; HAEFI A HTEE, 6 E 25 H]
WA R A
112 EE2MBERE y

Waters 2695 =0 AH AR, FEE Waters A7) ;
Milli-Q plus system #2li7K4%, F<EH Millipore, Milford,
MA; KQ-500E ZUEAE{X, ELiliiiE 51y PRAT];
AL204 HL 7R, ditit: MettlerToledo A#]; DK-8B
RO IAE IR KRS, F WA 2 S 1Y
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it 2 /F: Agilent ZORBAX SB-C g foitifl: (250
nmx4.6 mm, 5 um), WAMHNLNE (A :0.2%M%E
B ) ﬁ}%ﬁaﬂﬁ (V). eI
; IH 0.3 » FEIR 35 °C, Al KA 203 nm,
HFERN 10 pl. PRSI AR =t
EAFFE ISR, BT 10 mL FERH, IS E TR,
A, EER, R, WG 045 um L
VELDE, FHIER, HNSEMERE

B RA B2

e preﬁram of gradient elution
Time/min 0~19 19~25 25~40 40~65 65~100 100~140 140~154 154~155 155~160
A% 32—-35 3538 38—42 42 42—60 60—80 80—85 85—32 32
B/% 68—65 65—62 62—58 58 58—40 40—20 20—15 15—68 68

122 AARZ¥F Rb. . Rc. Rbs5=%tg

(70:30 )5 &8 el ¥ 90,8 mL/min, AR 430 C,
Ky 203 nm, | #EREREY 10 L.

FRH AR AT HE S ) 2% RS FREL Rby~ Res
Fc. Rby. Rby AR NE SR, BT 10 mL A&, h0
RS AR B2, 190 IR A 2 K0T HEL Al i 25
BDHRE, 1530 R FIAR L PN HE S

PR & RN = LE BTG E,
BT 10mL AEIEH, IANEERE, BEEH,
BHER, %, #5045 pm AL E, F
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Fig.1 HPLC analysis of total saponins from the leaves of Panax
Notoginseng

22 A% 2% Rbl. Rb2. Re. Rb3 5=+

# Fc 4 E

22.1  EALLKAFGH TR R GIE IR
Rb;. Re. Fe. Rby. Rbs ¥4 4~5 ANHEEE(R] PPD
NS BT, WA ETRBONEEIR, HEuk o) Bk H
M, WOCHRR RSS9, s I—E M
SR B St b s DA T Ve B,
WIARFEREAA R (R0 2%MRRERL K,
LSBT, WK, WEREBEIRIE, I
KEE), AFEEHEH: (Agela Venusil XBP Cig A
ZORBAX SB-C;g. Ultimate AQ-Cyg- Inertsil
Eclipse XDB-C,5-USP L;. Diamonsil Cy5 %)
IREIRSEME (354 304 25, 205G KI5
B, AR Agela Venusil XBP Cg oA, #F
N30 C, HIEE-0.2%mE R TR .(70:30) SEEEHENL,
WM 7 FELRIEERE IR ALt 1T HL B4 Rbix Re.

Rb,. Fc. Rb3iX 5 Fppli a3 KIF0 5, 3 EHk
T 1.5, iR LKA 2.

a 035p
0.30F
0.25F
0.20F
Z | o P
0.15}F S 4
0.10F BT u G
e
0.05F 2
O‘DD 1 1 1 ]
0 10 20 30 40
T/ min
b 035
0.30F
025
:2: 0.20F 5
0.15}F 123 e
0.10F oz R
,E:-g =
0.05F ZpR 2
|
0.00 )_J 1 L h
0 10 20 30 40
T/ min

2 BAMER (o). SLHBSE (b) fHPLC Gl
Fig.2 HPL.C chromatograms of mixed reference substance (A),
total saponins from the leaves of Panax Notoginseng (B)

E: LAREZH Rb;; 2ARLH Re; 3.=L2% Fe; 4.
ABZFH Rby; 5 ALLI Rb;.
222 LKHEXZ

IR B BEXT RSV, 1518 1.2.2 T (il ok
WSE, TSI AR . DAUETHIAR A FIX0S R At i
& Cmg/mL)ELNE RS, 1FRIZ T, 45 R W& 3.

2 =EMREFE HPLC A D HfLER
Able 2HPLC al is of the components of total saponins from the leaves of Panax Notoginseng

&5 3 PR B 18] /min &5 ot A% %3 B 18] /min

=LEHR, 9.447 19 79.273

N ASZFH Rg 21.18 20 ABZH Rg 89.427
3 ZL%%Fa 24.913 21 91.267
4 26.45 22 98.203
5 ABZI Rb, 28.69 23 100.397
6 ABZFH Re 30.207 24 101.52
7 =& Fe 3111 25 10237
8 AR LH Rb, 34.057 26 103.61
9 ABZI Rby 35.59 27 104.707
10 36.563 28 112.06
11 AL ZH Rd 41.06 29 114.52
HTR
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#LER

12 AR ZH T 42.573 30 ABZH CK 117.633
13 =2 H Fe 46.28 31 AB 23 Rh2 121.27
14 51.567 32 122.657
15 54.94 33 134.757
16 57.073 34 FBAK B 137.467
17 74.167 35 145.077
18 77.537 36 147.77

#=3 AZEHRb, R, Rb,y Rbs 5=+HE2% Fo B4 512 | 4

Table 3 Linear equations of ginsenosides Rb;, Rc, Rb,, Rbsand notoginsenoside Fc

A KT A2 M55 ) /(mg/mL) R’
AB23 Rb, Y=2644532X-9263 0.058~0.580 09995
ABKLIH Re Y=2272390X-5206 0.107=1.070 0.9990
ZL2F Fe Y=2637708X-11185 0.111~1. 09990

ABZHE RD, Y=2908934X-47104 0.036~0.360 0.9998
ABZ¥ Rb, Y=2824485X-8919 0.109~1:090 0.9993
223 AFEEIRE N, A RSDAE. 25% Rbiv Re. Fe. Rb,. Rbs

HX R G BT I i R A — A, SRt FRIRSD 1E73 5119 '1.85% 1.15% 1.06%- 1.22%-0.73%,
5, ME SR PETIAY, 435ITHE RSD {H. 45 HHAZ & B Tk B AT
Rb;. Re. Fe. Rby. Rbs 1] RSD 1 73514 0.64%- 1.07%- <i.6 AnFRE] X IS
0.53%- 1.69%FH1 1.49%, RIS HIREEE RIT. A TR THRERMEE, REE
224 FERMIRKE A ST Ry, Res Feu Rbyy Rby B 50%- 100%-
FEER I =L B, %08 1.2.2 TN MR, il 150%, JINSXFHREL, $lE2.2. 378 S i VR ) 28 T
BESAT, HFE0, 4, 8, 12, 24, 36, 48 h i BB, CPATHIE 9 ARSIV, HERE, IS
B, e & B T AR, 4355 RSD 1He /t UEETHIAR, THEDINFERICE & RSD {8, 453K 4, F
0~

Rb;.Rc. Fc. Rb,. Rbs I RSD 1 7371159 1.95% BIRISCRIITE 99%~101% 2 18], FKBHIZ S &I 5E ik

1.41%- 1.85%. 1.25%, FUIRLGIATRTE 48 h INAEE, ST 5 s tvE i .

=L R 227 FewmlE

225 EIMHXEE IR 1.2.2 PRSI N, PATHI 6
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Table 4 Results of recovery tests

PR S 2/mg AN FE/mg MIFZ/mg R /% FH14E/% RSD/%

” 0.36 100.00
0.12 0.36 100.00

0.36 100.00

0.47 95.83

AR L Rb, 0.24 024 0.49 104.17 98.92+2.67 2.70

0.47 95.83

0.60 100.00

0.36 0.59 97.22

0.59 97.22
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LR

1.48 102.04
0.49 1.46 97.96
1.46 97.96
1.96 100.00
ASRHF Re 0.98 0.98 1.96 100.00 99.51+1.33 1.34
1.95 98.98
243 98.64
1.47 2.44 99.32 | 4
2.46 100.68
1.20 100.00
040 122 102.50
1.21 1025
ZkeHFe 0.80 0.80 12(9) iif? 100.09+1.45 145
1.59 98.75
2.00 100.00
1.20 1.99 99.17

A9 99.17

Qm 00.00
0.14 4 0

0.42 100.00
0.57 103.57
AB L Rb, 0.28 0.8 0.57 103.57 100.5342.24 222
y, 0.56 100.00
) 0:69 97.62
0.42 /069 97.62
0.71 102.38
233 98.72
< 0.78 2.35 101.28
233 98.72
3.11 99.36
A R\ 1.56 1.56 3.12 100.00 100.12+1.74 1.74
( 3.12 100.00
4 3.88 99.15
234 3.89 99.57
4 104.27

x5 ZLMEEH S MASEHNSENEER W

Table 5 Content determination of five ginsenosides in total saponins from the leaves of Panax Notoginseng (%6)

A oh ABZLFH Rb, ABRIH Re =k 2% Fe ABZF Rb, AB L3 Rby At

1 2.39 9.78 8.00 2.84 15.63 38.64

2 2.36 9.62 7.89 2.86 15.74 38.47

3 241 9.70 7.95 2.82 15.59 38.47

4 231 9.86 7.87 2.92 15.72 38.68
TR
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LR
5 241 9.88 7.84 2.85 15.90 38.88
6 232 9.85 8.06 2.84 15.81 38.88
34 2.37+0.04 9.78+0.10 7.94+0.08 2.85+0.34 15.730.11 38.67+0.18
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