2424 244R  Acta Pharmaceutica Sinica 2018, 53 (11): 1887 —1893 - 1887 -

FEEAAE M. NERVEAFIAERH mE 6

RABREHNIENE

el A FREL I AL HEEL BFRL £ #Y
(1. TRFRZGRIR 2255 B, L5 PhBH 110016, 2. JLPATIEE %, 05 ¥hBH 110016)

FEE: WFFEAS [ P b AN [RLR SO RIAR [ ] b b S A o S 2R R 40 I 5 B 22 5, BT 7 AT DA IR0 52
JLZEA S 21 as bys o dy e I &1 HPLC J7i%, R AgelaVenusil MP Cyg (4.6 mmx 250 mm, 5 um)
WA, SRS AR BEATRR RS BRI, FOESN 1.0mL-min Y, A9 30 'C, MK 210 nm 1 254 nm. Ll 6
TGS H A (S BONIEAR, REWEF TALLE 4 AN . 8 AN SRUCHA 11 R 5k b R R R . GR
T AP, T BREEAITH R A SE A TR e A R A I A A 5 R 8 A ¥, 1 Ll v U AE 8 HiAH
BORAE - 11 Flohfn il it e R AT B ARV A > FRAD B > I > TR > I > TR BRI > T AR >
T i > 0L 0B 5 > T 4R o > B 5 > BB

KRR ALSeA; SERHRT, RO, e mACEH s, SEllE

P ESES: ROL7 X HERFRIRES: A Y E S 0513-4870 (2018) 11-1887-07

Deter mination of six saikosaponinsin Bupleurum chinense DC.
samples collected from different producing areas at different
harvest time with different processing methods
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Abstract: An HPLC method was established for the simultaneous determination of saikosaponin a, b, ¢, d,
e, f of Bupleurum chinense DC. in order to study the content difference of saikosaponins in different producing
areas, different harvest time and different processed products of Bupleurum chinense DC. The Agela Venusil
MP Cyg (4.6 mmx250 mm, 5 um) column was used with a gradient elution of acetonitrile-water at the wavelength
of 210 and 254 nm with the flow rate of 1.0 mL -min* and the column temperature at 30 °C. Based on the
content of six kinds of saikosaponins, the differences of saikosaponins in four producing areas, eight harvest
periods and 11 processing methods of Bupleurum chinense DC. were systematically studied. The results
showed that the content of saikosaponinsin Bupleurum chinense DC. was higher in May and August of Liaoning,
Shaanxi and Gansu, but only in August from Shanxi in the four producing areas. The content of saikosaponins
in 11 processed products was as follows: raw product > bran-stir-fried product > stir-fried product > wine-moistened
product > turtle blood-stir-fried product > bran-wine-stir-fried product > wine-stir-fried product > vinegar-moistened
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product > turtle blood-wine-stir-fried product > vinegar-stir-fried product > honey-stir-fried product > honey-

moistened product.

Key words: Bupleurum chinense DC.; saikosaponin; harvest time; processing; HPLC; assay
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Tablel Thesource of &l the samples

No. Producing area H;\r;:ﬂ No.  Producing area H;\rr;/zst
1 Liaoning Chaoyang 2017.5 | 17 Gansu Longnan 2017.5
2 Liaoning Chaoyang 2017.6 | 18 GansuLongnan 2017.6
3 Liaoning Chaoyang 2017.7 | 19 GansuLongnan 2017.7
4  Liaoning Chaoyang 2017.8 | 20 GansuLongnan 2017.8
5 Liaoning Chaoyang 2017.9 | 21 Gansu Longnan 2017.9
6 Liaoning Chaoyang 2017.10| 22 Gansu Longnan 2017.10
7 Liaoning Chaoyang 2017.11| 23 Gansu Longnan 2017.11
8 Liaoning Chaoyang 2017.12| 24 Gansu Longnan 2017.12
9  Shaanxi Bagji 20175 || 25 Shanxi Yuncheng 2017.5

10  Shaanxi Bagji 2017.6 | 26 Shanxi Yuncheng 2017.6

11  Shaanxi Bagji 2017.7 || 27 Shanxi Yuncheng 2017.7

12 Shaanxi Bagji 2017.8 | 28 Shanxi Yuncheng 2017.8

13  Shaanxi Bagji 20179 || 29 Shanxi Yuncheng 2017.9

14  Shaanxi Bagji 2017.10| 30 Shanxi Yuncheng 2017.10

15 Shaanxi Bagji 2017.11| 31 Shanxi Yuncheng 2017.11

16  Shaanxi Bagji 2017.12| 32 Shanxi Yuncheng 2017.12
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Figure 1 HPLC chromatograms of A (210 nm), D (254 nm):
Blank solvent; B (210 nm), E (254 nm): Mixed standards; C
(210 nm), F (254 nm): sample of Bupleurum chinense DC,;
1: Saikosaponin c; 2: Saikosaponin f; 3. Saikosaponin a 4
Saikosaponin b,; 5: Saikosaponin e; 6: Saikosaponin d
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Table2 Linearity, LOD and LOQ of six saikosaponins

Table3 Theresults of recovery test
Origina Added

Analyte Measured Recovery RSD

/mg Img /mg 1% 1%
Saikosaponina  3.793 1.619 5.443 101.9 134
3.238 7.123 102.9 0.59
4.856 8.79 102.9 0.88
Saikosaponinb, 0.02745 0.01866 0.04666  103.0 1.04
0.03731 0.06556  102.1 1.04
0.05597 0.084 6 102.2 0.66
Saikosaponin ¢ 0.977 0.498 8 1.491 103.0 0.82
0.998 1.979 100.5 1.06
1.496 2.489 101.0 0.60
Saikosaponin d 4.529 2.125 6.688 101.6 1.09
4.250 8.91 103.1 0.70
6.375 1111 103.2 0.90

0.1750 0.5807 99.4 157
0.3500 0.760 6 101.1 141

Saikosaponin e 0.406 7

0.5250 0.939 101.4 0.42
Saikosaponin f 0.7054 03731 1.072 98.1 1.16
0.746 2 1.420 95.8 1.32
1.119 1.827 100.2 1.78

16 FREM & “HRlMIEm s IUT %t
VAR, =CE, 2T 0. 2. 4. 6. 8. 12 M
24 h 4% “ RGBS SR A7 BEREIIDE, DRI
, SR av by oy dv e M IRTARY RSD 4
A9 1.03%- 1.21%. 1.44%. 1.41%. 1.09% I 1.32%,
TIPS IB AL 24 h WRRE .
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W, ¥ RRCBOR A S E T BERE 10 L, 9U0E T
R, R AMR RS S 2 2R 1S AT E,
ANTR] 77 4 AN [RL RSO B AE SE ] vh S 2 1 B 45
RWFR 4, AEMEHH (n=3) PLEHBT RN
KU 5.

R LS AN R AN [F] SR SO AN [ 1 1) 7 i
AL Sl 6 M SE Bl R RS B E 45 R, o ml Bk
Wt S A OAREARAR, 6 FhSEBIRH & B ARHN
PRI I, 4R W 2. 1 3.

Analyte Regression equation Linear range/pg-mL™" LOD/ug-mL™ LOQ/pg-mL™
Saikosaponin a y = 4.116x10% — 2.844x10* 0.999 6 35.20 - 1760 0.980 2.941
Saikosaponin b, y = 2.987x10% — 5.032x10° 0.999 3 0.498 0 — 24.90 0.1423 0.3320
Saikosaponin ¢ y = 3.104x10% — 7.341x10° 0.999 1 9.98 - 499.0 0.7859 2.358
Saikosaponin d y = 4.242x10% — 3.212x10* 0.999 2 39.80 — 1990 1.331 3.992
Saikosaponin e y = 4.559x10% — 5.792x10° 0.9995 5.010 - 250.5 1.354 3711
Saikosaponin f y = 2.559x10%« — 6.893x10° 0.999 6 9.96 — 498.0 2.635 6.451
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Table4 The content of saikosaponins at different harvest time from different producing areas
No. Content of six saikosaponing/% Totall%h
a b, c d e f
1 1135 0.010 42 0.3819 1.530 0.1145 0.3008 3.472
2 1.067 0.009 11 0.293 2 1.404 0.1045 0.2292 3.107
3 1.156 0.009 70 0.3349 1.598 0.1180 0.2779 3.494
4 1.235 0.009 56 0.3372 1.679 0.1208 0.267 3 3.648
5 1.094 0.009 17 0.2880 1.453 0.102 6 0.2653 3.212
6 1.072 0.009 50 0.296 7 1414 0.1109 0.267 2 3.170
7 1.175 0.009 55 0.3437 1.690 0.1179 0.263 1 3.599
8 1.167 0.009 41 0.3408 1.675 0.117 2 0.2708 3.581
9 1.029 0.004 325 0.1859 1.372 0.1158 0.270 6 2.978
10 1.046 0.003 854 0.1938 1.360 0.1259 0.260 6 2.991
11 1.014 0.005 188 0.1615 1.367 0.1103 0.2170 2.875
12 1.256 0.005 230 0.2797 1.795 0.136 7 0.3544 3.828
13 1.175 0.003 074 0.287 6 1.448 0.1437 0.3347 3.393
14 0.957 0.003 162 0.2433 1.258 0.1177 0.2879 2.867
15 0.914 0.002 289 0.1784 1.193 0.1077 0.2272 2.623
16 1.021 0.002 254 0.208 6 1.322 0.124 2 0.258 6 2.937
17 1.106 0.016 55 0.2788 1321 0.1120 0.1947 3.029
18 0.880 0.003 923 0.197 8 1.109 0.0930 0.1227 2.406
19 0.882 0.005 314 0.209 9 1.095 0.0805 0.1600 2.433
20 1.115 0.006 463 0.252 1 1.424 0.1050 0.1910 3.094
21 1.107 0.006 566 0.2894 1.349 0.106 7 0.208 1 3.067
22 0.854 0.003574 0.196 9 1.067 0.086 8 0.122 2 2.331
23 0.889 0.003 728 0.207 7 1.113 0.096 7 0.1292 2.440
24 0.853 0.003 614 0.203 4 1.064 0.084 4 0.1226 2.331
25 0.6955 0.004 422 0.1389 1.015 0.1030 0.163 6 2121
26 0.7495 0.003 988 0.156 7 1.012 0.106 9 0.2032 2.232
27 0.805 0.003 228 0.1750 1.086 0.1158 0.1950 2.380
28 1.195 0.005 794 0.4245 1491 0.1407 03171 3574
29 0.968 0.007 180 0.3354 1.252 0.127 2 0.2495 2.939
30 0.987 0.005 732 0.3432 1.400 0.1431 0.288 6 3.168
31 0.5819 0.002 327 0.2055 0.867 0.093 4 0.196 1 1.946
32 0.647 2 0.004 876 0.1956 1.001 0.1408 0.1879 2177
Table5 The content of saikosaponins in different processed products (n=3)
No. Processed product Content of six saikosaponing/% Totall%h
a b, c d e f
1 Raw product 1.399 0.011 02 0.4204 1.860 0.1531 0.3116 4.156
2 Stir-fried 1.304 0.026 99 04181 1.771 0.150 8 0.302 1 3.973
3 Vinegar-moistened 1.201 0.013 55 0.3783 1.598 0.1396 0.276 8 3.606
4 Vinegar-stir-fried 1.117 0.014 60 0.3747 1.440 0.126 8 0.246 3 3.319
5 Wine-moistened 1.249 0.016 21 0.3841 1.656 0.1390 0.2810 3.726
6 Wine-stir-fried 1.200 0.013 30 0.367 8 1.587 0.1318 0.3089 3.609
7 Honey-moistened 1.052 0.009 08 0.327 2 1.403 0.1208 0.226 2 3.138
8 Honey-stir-fried 1.067 0.011 25 0.3327 1.370 0.1185 0.242 2 3.141
9 Bran-stir-fried 1.358 0.023 74 04331 1.857 0.1555 0.3229 4.150
10 Bran-wine-stir-fried 1.214 0.011 99 0.3778 1.610 0.1383 0.2824 3.634
11 Turtle blood-stir-fried 1.223 0.013 67 0.386 0 1.626 0.1387 0.3027 3.690
12 Turtle blood-wine-stir-fried 1.153 0.014 85 0.364 2 1.527 0.1302 0.2740 3.463
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Figure 2 The content of sum of six saikosaponins in different
harvest time from different producing areas

44+ mmm Total
424
404

3.6
344
324
3.0-

Content / %

Rp Sf Vm Vsf Wm Wsf Hm Hsf Bsf Bwsf Tbsf Towsf

Processed product

Figure 3 The content of sum of six saikosaponins in different
processed product.  Rp: Raw product; Sf: Stir-fried; Vm: Vinegar-
moistened; Vsf: Vinegar-stir-fried; Wm: Wine-moistened; Wsf:
Wine-stir-fried; Hm: Honey-moistened; Hsf: Honey-stir-fried;
Bsf: Bran-stir-fried; Bwsf: Bran-wine-stir-fried; Tbsf: Turtle
blood-stir-fried; Thwsf: Turtle blood-wine-stir-fried
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