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FLERI AR ay by d MFE. 3% R Agilent SB-Cis il A (250 mm X 4.6 mm, 5 um); FENHNZHE - 0.1%BERRE W,
BEEE WM s KW K43 90 306 nm (0~17 min, 52 FEALEF AT A ZE 25 B2 230 nm (17~28 min, J5E A AT 2 H AT 2540
210 nm (28~55 min, JMELEH BT av bi. d); AFRE 1.0 mL/min; A8 30 'C; #ERERE 10 uL. AT AASY), &
A 6 AN IMSHEIER T (RCF) 5. &R T, AR, SR 4TE. AATFMEHRET av b d 451
1 6.37~159.25. 4.91~122.75, 1.88~47.00. 7.99~199.75. 0.56~14.00. 2.19~54.75. 2.87~71.75 pg/mL £&Ex R R4,
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Determination of polydatin, resveratrol, oxypaeoniflorin, paeoniflorin, saikosaponin
a, saikosaponin by, and saikosaponin d in Ganshuang Granules by HPLC-QAMS
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Abstract: Objective To establish an high performance liquid chromatography-quantitative analysis of multi-component by single
marker (HPLC-QAMS) method for determination of polydatin, resveratrol, oxypaeoniflorin, paeoniflorin, saikosaponin a,
saikosaponin bi, and saikosaponin d in Ganshuang Granules. Methods Agilent SB-Cis (250 mm>4.6 mm, 5 pum) was used as the
column with acetonitrile - 0.1% phosphoric acid as the mobile phase by gradient elution. The detection wavelength were 306 nm for
polydatin and resveratrol, 230 nm for oxypaeoniflorin and paeoniflorin, and 210 nm for saikosaponin a, saikosaponin bi, and
saikosaponin d. The flow rate was 1.0 mL/min, the column temperature was 30 ‘C, and the injection volume was 10 pL. With
paeoniflorin as the internal reference, the relative correction factors (RCF) of the other six constituents were calculated, and the
content were determined. Results Polydatin, resveratrol, oxypaeoniflorin, paeoniflorin, saikosaponin a, saikosaponin bi, and
saikosaponin d showed good linear relationships within the ranges of 6.37 — 159.25, 4.91 — 122.75, 1.88 — 47.00, 7.99 — 199.75,
0.56 — 14.00, 2.19 — 54.75, 2.87 — 71.75 pg/mL, whose average recoveries (RSDs) were 100.08% (0.72%), 98.95% (1.1%),
97.87% (1.4%), 99.52% (0.99%), 96.97% (1.2%), 98.88% (1.2%), and 99.07% (0.84%), respectively. There was no significant
difference on components contents between the quantitative results of HPLC-QAMS and those of external standard method (ESM).
Conclusion HPLC-QAMS method can be used for the simultaneous determination of polydatin, resveratrol, oxypaeoniflorin,
paeoniflorin, saikosaponin a, saikosaponin b1, and saikosaponin d in Ganshuang Granules.
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Agilent SB-Cys fuifift (250 mmXx4.6 mm, 5

um); MBI ZHE (A) - 0.1%RRIAW (B),

BE WL (0~9 min, 12.0% A; 9~17 min,
12.0%—21.0% A; 17~28min, 21.0%—36.0% A;
28~46 min, 36.0%—62.0% A; 46~55 min,
62.0%—12.0% AD; Frill A 73774 306 nm (0~17
min, %€ AL RN 2 P g ) (121410 230 nm (17~
28 min, WEAMATHIFRIATZF) 15171 210 nm
(28~55min, WIELEHET av by d) B8 fRFH
Wi 1.0 mL/min; FFiR 30 °C; #EREE 10 L.
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LR 2-AZEMEE 3-FMATH  4-ATEH 5-SEHAR T a 6-5EHR T by T-SEHET d
1-polydatin 2-resveratrol 3-oxypaeoniflorin 4-paeoniflorin 5-saikosaponin a 6-saikosaponinb; 7-saikosaponin d

1 /hl: [=] XTHE

(A). FFsRERL (B). SUERPAMHEM (C). BREARAMH M (D) FnEressArBEiEm (E) B9 HPLC &g

Fig. 1 HPLC chromatograms of mixed reference substances (A), Ganshuang Granules (B), negative sample without Polygoni
Cuspidati Rhizoma et Radix (C), negative sample without Paeoniae Radix Alba (D), and negative sample without

Bupleuri Radix (E)

&1 EEFFEFMEMETEE
Table 1 Regression equation and linearity

D%y EYEpp r 2R 7 Fl/(ng-mL L)
JRALH 1=9.277 1X10°X+760.9 0.999 5 6.37~159.25
SE-ayis V=7.198 5X 105X —939.5 0.999 8 4.91~122.75
AAATEE V=4.894 2X105X+1 134.7 0.999 3 1.88~47.00
AU =1.1354X10°X—394.8 0.999 4 7.99~199.75
LetH T a 7=9.930 1 X10°X+424.6 0.999 5 0.56~14.00
LS R b /=6.057 7X 105X —722.8 0.999 1 2.19~54.75
LetHRF d /=8.326 2X 105X +977.7 0.999 6 2.87~71.75

25 1BEERE

HOR A X IR SRR, ESRIERE 6 Wk, W AL
. BAESEE. FAATAT . AAHRSES R a.
bi. d WA, HE1SH RSD {4514 0.66%.
0.79%. 0.95%. 0.52%. 1.1%. 0.84%. 0.79%.
26 FEEMIAW

HUttS 200204 JHSRBURLAE s WY 6 1, 1
AT A AR, HEREI B PEALE E%P@?\
EALAT T AL ASER AT a. by d TREEL,
THHSH RSD {H43 74 1.1%- 1.2%- 1.3%. 0.95%.
1.7%. 0.36%. 1.3%.
2.7 REMRIE

Hftt 5 200204 JHFFBURIAE i, &0 s
W, fE0. 2. 4, 6. 12, 24 h BEREIE AL M
FPE . AAATAEE . AT RISES R s bes d
WA, 2583 RSD EH 5~ 0.67%. 0.75%.
0.98%. 0.56%. 1.1%. 0.86%. 0.74%, BT F5i

RLALR VS 24 h WERE .
2.8 [EEIALE

HUtts 200204 FFEBTRAE G R, WA
4, H 9 fy, iy 059, RERE, 2 HkEEMA
TRAXT R IRV (B A3 PTRE. AT
A RILERA 2 a. by d 0.489. 0.283. 0.108.
0.564. 0.037. 0.158. 0.213mg/mL) 1.0. 2.0. 3.0
mL 2% 3 £, il pEa ARV T R I v TR
L RSB EICR, R RAE . AR
EAA T AT RIS as b d BOSFE[E]
W 354 100.08%. 98.95%. 97.87%. 99.52%.
96.97%. 98.88%. 99.07%, RSD 174} %9 0.72%.
1.1%. 1.4%. 0.99%. 1.2%. 1.2%. 0.84%.
29 HEXMKRERETF (RCF) BIME

R 2.4 TR 6 ANRA XTI SIAR, HERE
W e . AZEPRE. AT AT LE
AT as biy d g, AR fis=filfs=
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Table 2 RCF values of six component with paeoniflorin as the internal reference

RCF
e FRALH Sk AAATEH SRt a SR b SetA R d
1 1.2192 1.5332 2.3055 1.1261 1.866 7 1.376 6
2 1.2019 1.559 8 23213 1.1299 1.914 4 1.3157
3 1.2071 1.558 7 2.2898 1.1325 1.8729 1.350 2
4 1.2285 1.5455 23199 1.140 6 1.8987 1.3570
5 1.2315 1.616 6 2.3140 1.1489 1.859 8 1.3773
6 1.2219 1.569 1 2.3196 1.1416 1.878 0 1.360 3
FIME 1.2183 1563 8 23117 1.1366 1.8817 1.356 2
RSD/% 0.96 1.80 0.53 0.75 1.10 1.70

2.10 RCF fifBMEE
2.10.1 AFEMLES. BiEFExs RCF sz BURS
XIS, R e RALE . BB, A

WAL AT MSENE AT av by d AOIETIAR,
X 25 SN AR AN e B AL X RCF 52, 45 R 0L
* 3.

%3 FRELE. @iEEEURS RCF

Table 3 RCF values of component on different instruments and columns

e ik RCF
JRALH Sy AA SR e SEHHRETF D BT

Agilent Agilent SB-C1s 1.2199 1.5651 2.3130 1.1383 1.884 6 1.358 7
1260 Kromasil C1s 1.2035 1.5528 2.300 6 11227 1.878 0 1.3416

Wondasil Cis 1.199 2 1.5055 2.2997 1.126 2 1.858 3 13191
Shimadzu  Agilent SB-C1s 1.2223 1.5919 2.3302 1.1401 1.9192 1.3885
LC-20A Kromasil C1s 1.2019 1.5576 2.3035 1.120 8 1.8725 1.347 9

Wondasil Cis 12151 1.5592 2.308 3 1.1335 1.8797 1.350 4
A 1.2103 1.5554 2.309 2 1.1303 1.8820 1.3510
RSD/% 0.83 1.80 0.49 0.72 1.10 1.70

2.10.2 AEAEEXT RCF B2 BUR A XIS BHEEH ay by d BB LR BRI E], X BB SEANRIMX

W, MR FRALH . AP AT 2.
ARSI R a. by d AOIETHRL, HEAEIR
28. 29. 30. 31. 32 ‘CX} RCF ({54, &% L 4.
211 BIEIERENL

DAAT 25 e g B vk e, SR FH AR X £ B B 1)
% (Frllp sy 5 NS YR B T B LG X i
EEIEAT EAL . HUR A BRIV, ARV
TORPERE . AR, BAATHE . ATHERILE

8RR T A ARG O B B R R s, 45 R L3R 5
212 #E&NE

0 3 #UFFBORFE N A& R, B RCE
1725 3 B, IEIE RIS . B
B, EAATE . AR a by d
O TE AR, R A FRE CESM) Fil— I 2 $F32
(QAMS) THE AL . AZEFEE. BT AT
4 AL R AR as by d RES S S5 6.
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*4 TEIERFMAS RCF

Table 4 RCF values of component on different column temperatures

N RCF
P/ e AREE GWANT | KWt | EMefn | EHafd
28 1.2219 1.589 2 2.3305 1.1514 1.909 6 13771
29 1.220 4 1576 3 23291 1.1422 1.8837 1.3550
30 1.2170 1.561 4 2.310 2 1.1343 1.8795 1.3533
31 1.200 3 1.558 9 2.3077 1.1318 1.876 0 1.350 2
32 1.198 6 1.5437 2.3014 11301 1.8619 1.3396
P 1.2116 15659 2.3158 1.1380 1.8821 1.3550
RSD/% 0.93 1.10 0.57 0.78 0.92 1.00
#5 AFREMLEE. BIEEFNK S EILIErEXH R B EE
Table 5 Relative retention time of component on different instruments and columns
(e - - _ _ HFXT L B B [A){EL
PRALE SEE] FULATH JeiAREra LSRR b SHEEd
Agilent Agilent SB-Cis 0.456 8 0.5539 0.878 6 1.3027 1.6445 17342
1260 Kromasil Cis 0.4617 0.558 4 0.889 4 1.3146 1.6537 17419
Wondasil C1s 0.449 3 0.549 2 0.867 1 1.2941 1.6353 17223
Shimadzu  Agilent SB-C1s 0.4539 0.551 6 0.874 4 1.3012 1.6409 1.7296
LC-20A Kromasil Cis 0.460 4 0.554 9 0.8831 1.309 7 1.649 2 1.7405
Wondasil C1s 0.446 2 0.547 6 0.867 2 1.2918 1.6329 17212
SFIE 0.4547 0.552 6 0.876 6 1.302 4 1.6428 17316
RSD/% 1.40 0.72 1.00 0.67 0.49 0.51
#*6 FEBAPEEIMELER (n=3)
Table 6 Determination of component in Ganshuang Granules (n=3)
PN #it5 200204/(mg g1 #it5 200426/(mg g7 #t=5 200521/(mg g7
ESM QAMS RAD/% ESM QAMS RAD/%  ESM QAMS  RAD/%
AP 2.261 — — 2.058 — — 2.466 — —
JRALHE 1.957 1.979 0.56 2.133 2.120 0.31 1.765 1.772 0.20
SE o 1.124 1.111 0.58 1.027 1.045 0.87 1.232 1.225 0.28
AATE 0.436 0.440 0.46 0.394 0.399 0.63 0.471 0.465 0.64
SEHHRET a 0.151 0.153 0.66 0.170 0.167 0.89 0.138 0.141 1.1
SEHH BT by 0.629 0.636 0.55 0.571 0.582 0.95 0.685 0.679 0.44
SEif =T d 0.854 0.849 0.29 0.773 0.768 0.32 0.926 0.917 0.49
3 it R, Nfigh. D7 S s A EL A . A B

31 BFfrmaaNiisE

JF SR R AL, EAT . BEHISEHH. 55 13
R A 24 0 L R g R S R SR AR AR . BEIOR
W, RN, FRMAR, SNEH; AR
JFZERE SFAFRE, VAR g I, PRS0,
AARMEI S, AR TRTEK, 3
NEZ; RATEREOR, HATH ML, EAEE
TERFTE K, FHS S AR T IE I, 7% R
BRZE. BOIREREE, JONEZ; BMOIS A, i

HilZy, R EAEOR. RIF . B
B D8 A 5T DA SRR J7 o 8 24 ) S 50
TR SR ay by d, EZGEAATRETERSY
SEALAT I RIAT 2, W2 24 FERURRAE 1 23 bR AL
22 BN E R R, DAAZE A PRI B SR RL
HOEEZENGTE=
32 mEifERNERE

ARSI R, DLE bR AL . 2P
FALATZTE . ATEGTFEASETT T ay bes d 20 RR
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T S M A3 T U s 2 ) il AL AT R BBURE o sk ANy
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BB B E T
33 HiXmblE H AR

ARSI 52 FAREI41618-191 | 5000 FHE, 2,
509% £, Ji S LTI B 771) A 75 48 Bk [3-14.16-181
el kRl 27, BL7 M E AR
CREPEME N EEIRIR,  [RI He 2R it v H S AT
PARFE, [FIREX RIS TR, %K B
B P HEEX 30 min X JH SERORLEE AT R AL L

AW TR SO Bl - — D 2 PRk R
D52 FF ok P R . AZE . AAT .
AJEGFRNSERIRT av be. d, ZES7 T PR ER £
TRbR A PR . IS IRE, AR Sl —
MZPRETH RG22 5, T 78R
fEPE. 25 RWEm, EEVELF, Rets TSROk
JoR AR o [ ERTAGLU 5 SR AR S I HA AN )4k 2k B ot
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SRR 2GR R g SRR 7= i TR Sk i s ),
BAP e IR M N R AR A, R DG iR A
RS H AL, BRI — 2.
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