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Determination of seven saponins in flower buds of Panax ginseng by quantitative
analysis of multi-components by single marker

LI Xiao-qing, TIAN Ya-juan, DU Juan, PEI Ke, LI Qin-qing, HE Wen-bin
Shanxi Key Laboratory of Chinese Medicine Encephalopathy Shanxi University of Chinese Medicine, Jinzhong 030016, China

Abstract: Objective On the basis of simultaneous determination of seven saponins in flower buds of Panax ginseng, a method of
quantitative analysis of multi-components by single marker (QAMS) for the determination of seven saponins was established, and the
feasibility of the method was verified. Methods Using HPLC-UV, ten batches of dried P. ginseng flowers were used as the research
object. Ginsenoside Re was used as internal reference to determine the relative correction factor of ginsenoside Rg;, Rg,, Rby, Re, Rb, and
Rd. The content of each component was measured by the traditional external standard method, and the difference between the calculated
value and the measured value was compared to verify the feasibility and accuracy of the external standard method. Results The relative
correction factors of six ginsenoside Rg;, Rg,, Rb;, Rcl, Rb,, and Rd in P, ginseng flower were 1.07, 1.05, 0.81, 0.80, 0.64, and 0.84,
respectively. The relative correction factors of six ginsenosides were reproducible in the 10 batches, the determiation of QAMS were not
significantly different from those measured by the external standard method. Conclusion In the case of shortage of ginsenoside reference
substance, a method of QAMS can be used, the content of ginsenoside Rg;, Rg,, Rb;, Rb;, Rb,, and Rd in flower buds of P, ginseng can be
determined by relative calibration factor.
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Table 1 Source of P. ginseng flower
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Waters €2695 1= SORAH AL, Waters A Fl;
Waters 2998PDA Detector, Waters /A #]; Empower
3% T AE %G, Waters A ] ; Diamonsi Cig T35 A (200
mmX4.6 mm, 5 um), Waters A #; SB-5200DTDN
HEFE G BRI AR H PR A 7 5
CP1502 + iz —ohrRkl, B asfaRAe
F] . H i (Grade/Application information: ACS, Reag.
Ph Eur & 3% 4l ); &£ 5 ( Grade/Application
information: ACS, Reag. Ph Eur f&if4fi); /K (5256
ENSLIPNE)9)
2 FEEHER
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Diamonsi C;g fAi%4E (200 mm X 4.6 mm, 5
pum), PDA fll#:, WBFHALHK (A -K (B),
BHEEVERE (0~35 min, 19% A; 35~55 min, 19%~
25% A; 55~75 min, 29% A; 75~100 min, 29%~
40% A; 100~120 min, 40%~70% A), AR
1.0 mL/min, GIEAHREBEN 25 C, MK
79203 nm, BEFEEY 10 pL, @iELE 1.

A 1

3
45
12 167

2 3
i 1! i il I

40 50 60 70 80 90
t/min

ILAZ 54 Ry 2-AZHH Re 3-ABHH Rg 4-AZEIHF
Rb, 5-AZEPFRc 6-AZEIFRb, 7-AZF R

1-ginsenoside Rg; 2-ginsenoside Re 3-ginsenoside Rg, 4-ginsenoside

0 10 20 30 100 110

Rb; 5-ginsenoside Rc  6-ginsenoside Rb, 7-ginsenoside Rd

E1 REXRE ) MAS#HKE (B) HPLC EiE
Fig. 1 HPLC comparison of mixed reference (A) and P.
ginseng flower (B)
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Table 2 Linear range
EPE W = r LM Hl /g
Rg, Y=332 529 X+10 087 0.9997 3.08~77.00
Re Y=339 187 X—55019 0.9977 0.90~22.50
Rg, Y=334 558 X+13 521 0.9997 0.88~22.00
Rb, Y=246 492 X+15 472 09997 0.76~19.15
Re Y=256 595 X+5 888.6 0.9996 0.60~11.00
Rb, Y=204 880 X+3 609.6 0.9997 0.44~15.00
Rd Y=268 468 X+5071.2 0.9997 0.32~ 8.00

242 MEERE SR ESREFHRIAS E
HVR A0 RS AWR 10 pL, JESEE S HEREIE 6 1K,
ME NS B Rg. Re. Rgyw Rb;. Re. Rby. Rd
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0.62%-~ 0.31%-. 0.40%-. 0.61%, Z5EFRFHIHL RSD
EBNT 1%, TR R 1T
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1.43%. 0.72%, Z5RFIZITIRE GRS
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W &2 E 'R PR L RSD {H.
ZE R NS NS BT R IFE USR5 5
101.65%+ 99.98%. 99.16% . 97.73%. 96.12%
99.46%- 98.38%, RSD fEH7 A 1.76%- 1.48%-
1.90%- 1.72%- 1.86%-. 1.20%- 1.62%.
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Table 3 Relative correction factor calculation results
JP 5 Jrgl/Re Srgare JroiRe Jrere Jroore Jrare
1 1.08 1.03 0.79 0.78 0.62 0.82
2 1.06 1.08 0.80 0.82 0.66 0.86
3 1.05 1.05 0.78 0.81 0.64 0.85
4 1.09 1.08 0.82 0.80 0.63 0.84
5 1.05 1.06 0.83 0.83 0.65 0.86
6 1.06 1.03 0.80 0.79 0.63 0.83
7 1.08 1.02 0.82 0.79 0.63 0.83
FME 1.07 1.05 0.81 0.80 0.64 0.84
RSD/% 1.50 2.33 2.25 2.24 2.17 1.87
F4 —MBEEEIMFERIENELER
Table 4 Content determination result by QAMS method and external standard method
L AZEHRS%  AZEHRg/%  ASEHRg%  AZEHR0%  AZEHRS AZEHRL%  ASZHRI%

P

SR AMRE ZIRE SMRE B IRE SRk —METRE SMRE —NETRE SMRE —ZIRE SN —TIERE
1 2822 0.616 0.615 0.154 0.203 0.425 0.420 0.425 0.420 0.915 0.910 1.624 1.620
2 2.875 0.445 0.448 0.102 0.105 0.445 0.440 0.445 0.440 0.600 0.604 1.337 1.330
3 2.881 0.511 0.513 0.105 0.105 0.465 0.460 0.385 0.380 1.112 1.110 1.438 1.430
4 2616 0.544 0.546 0.144 0.140 0.420 0.400 0.301 0.302 0.508 0.500 1.045 1.040
5 2442 0.563 0.565 0.142 0.160 0.433 0.435 0.209 0.205 0.625 0.620 0.819 0.815
6 2524 0.678 0.676 0.123 0.144 0.458 0.455 0.483 0.480 0.348 0.350 1.290 1.287
7 2575 0.573 0.572 0.159 0.160 0.469 0.467 0.469 0.467 0.580 0.578 0.985 0.978
8 2.657 0.656 0.657 0.134 0.137 0.458 0.458 0.458 0.458 0.674 0.675 1.248 1.256
9 2.568 0.690 0.697 0.130 0.137 0.432 0.433 0.382 0.382 0.840 0.837 1.347 1.340
10 2.803 0.599 0.601 0.165 0.168 0.479 0.475 0.479 0.475 0.764 0.759 1.127 1.127
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