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HE:. B AIEFELAFAPINLHFEARS—M WL EMNEF &, FiE KA HPLC %, &ifit.
YMC-Pack Pro—Cis RS(4.6 mm x 250 mm, 5 um); #FHAN A TH (A)-0.1 BHMOKFR(B), HLRML; A
#: 1.0 mL - min™; AAIEK: 203 nm; A£B: 25 C. AASLAF RbI I kdh, #IAKLHE Rb BAKL
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Simultaneous Quantitative Determination of 3 Saponins in Fufang Maodongqing Tablets by QAMS

WU Xiao-yunl, WANG Zhen-hual, SUN Li-na3, LIU Xiao—hong2, ZHANG Zhi-qiangl, Song Jian—ping3 (1.

Guangzhou University of Chinese Medicine, Guangzhou 510006 Guangdong, China; 2.The First Affiliated Hospital

of Guangzhou University of Chinese Medicine, Guangzhou 510405 Guangdong, China; 3.Science  Technology

Industrial Park, Guangzhou University of Chinese Medicine, Guangzhou 510445 Guangdong, China)

Abstract:  Objective To establish a method for simultaneous determination of 3 saponins in Fufang Maodongqing

Tablets based on the quantitative analysis of multi-—components by single marker (QAMS). Methods With the method

of HPLC, a YMC-Pack Pro-C18 RS (4.6 mmx250 mm, 5 pm) column was adopted .The mobile phase was

composed of acetonitrile (A) and 0.1 % phosphoric acid (B) with gradient elution at the folw rate_of 1.0 mL - min— l-o ’”L'Min'

_1; The detection wavelength was at 203 nm; the column temperature was 25 “C.Ginsenoside Rbl' wa's selected as an
internal standard to calulate tt relative correction factors (RCF) of ginsenoside &E_ d ilexsaponinAl  with
reference to ginsenoside .1_7(_}_)_1_ réspectively.The method was evaluated by comparison of the quantitative rusalts
between external standard method and QAMS method. Results The repeatability of RCF of ginsenoside Rel and R}l
ilexsaponinAl with reference to ginsenoside .E}ll Whs good in different experimental conditions, and there were no
significantly differences belween the quantitative results of QAMS method and external standard method. Conclusion

It is feasible and accurate to control the quality of Fufang Maodongqing Tablets with QAMS.

Keywords: Fufang Maodongging tablets; HPLC; ilexsaponinAl; quantitative analysis of multi- components by

single marker (QAMS); Relative correction factor (RCF)
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1 Bt

Bruker AV-400 ﬁuﬂ@ié@ﬂ&{l(@@ Bruker 2+
W) Agilient 1260 B AR AL fi’rﬂ%
WA CEREHREAT); B LC-20A ?&ia&*ﬁma
%, HRATRESIRIES (B AR B AT ;. Waters
1) 15 2K X . AL 5 Waters 600 controller,
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f W8 A2 A Rg (695 110703-201529)
AB R Re(HES: 110754-201324) . AB2F Rb,
(5. 110704-201424) , V{JSI'&(‘-?.%ZE.‘.H\%%E?‘&E
B ; rE“fi’ AT L R AR (E i, SERE 98 %) &
JRAT R, TN EG KR WL
161201- 170412 R, SR Eisal, 7 Merck
JAF] K, AR AT AR
(200-300 H), # ST .

2 HiESHER

21 CAHRIFTMRRMEBIE B4 kg BLHY
BB 1S mm AR, 010 £ 70 %2 BE 8l AR
B2 hx3 ¥R, 60 CHE I RTREH 12 Lo i
R E TR S Atk 2 5 L, AR 30 min
. WM SRA LM 3 R, REHURIIR
[ Wi i 142 B 23.80 g, B ZFEFARAL
23.80 g FHREIK 600 g $EFTH FERERCHEZHT. LIRI-
IPEE(10: 1-2:1—0: 1) BSREVERE , et % 100 mL
WAk 1y, LA TLC BRERERN, & 3F R EAA R 9241

Single—maker,

. WH ). P
FEREREAE T, LIRO-HEEC10: 12
MBE, VeSO A 40 mL WA 1y, BEBLEH TLC IS
M. A, 2 DI (FBL)
145y, JEid SR CAE R AT B AT A0, RHRLA
3.46 gGHERGBILI 1, WA GRS 24), R
5 TR €23 R M‘r‘tft BB
(110.6 mg) (AR €3 W I 2B) , Ay (1 €070 A
. i odommEEEE, KLY b

B9 “C-NMR 5 55 308k % BR B s T4
F 5 H H (ilexsaponinAl) . C— NMR (101 MHz,
Pyridine—~ds, Z i1 DEPT £ AR #5E ) SR F: 8
181.44 (C-24) , 177.35(C-28) . 139.67 (C-13) ,
128.91(C-12), 96.24(G-1), 79.70(G-5), 79.33(G-
3), 78.76(C-3), 74.41(G-2), 73.00(C-19), 71.54
(G-4), 62.63(G-6), 57.37(C-5), 54.93(C-18),
49.64(C~4), 49.05(C-17), 47.57(C-9), 42.60(C~
20), 42.52(C-14), 40.82(C-8), 40.13(C-1)

3827(C-22), 38.06(C-10), 34.27(C-7). 29.65(C-
15), 29.54(C-15), 27.40(C-29), 27.08(C-21),
26.54(C-16), 25.14(C-27), 24.80(C-23), 24.65
(c-11), 2147«‘ -6), 17.74(C-26), 17.07(C-30).

14.32(C-25) . 75 Hk# HPLC (i BUE—462%) M N
98.5 %.

34 .: P/r ) i 5 Al G4 ATILs,

L& B &) Ex&
Figure 1 TLC of compound B crude

22 {ail %M B YMC-Pack Pro-Cy RS(4.6
mmx250 mm, 5 pm); WA A MZNE, WA B
H 0.1 % BEE . BBIEVEIE(0~35 min, 19 % A5 35~
55 min, 19%~29 % A; 55~70 min, 29 % A: 70~
100 min., 29~40 % A; 100~105 min, 404%~19 %
A; 105~120 min, 19 % A); KWBAC: 203 nm; fi

a3t Al 5 B2 Frh, G708,
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Hk: 25 C; MiEE: 1.0 mL - fit: 10 pl.
OIS AT ASR2H Rg. Rb LELXFREHR 2
HERE, ABEEHKT 15, BISERB KT
6000, UL 3.
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Figure 3 HPLC chromatograms of Fufang Maodongging Tablets

2.3 o W v W A O B RO MR NS R
Rgi. Re. Rby, BAHRHHIERE, BT 50 mL &
b, MR EAEEZE, B85 AS R Re(0.18
mg-mL ). Re(0.14 mg-mL™") . Rb,(0.29 mg-mL™") .
A BT (0.87 mg-mL™") BTR & X B K
TS B Rb W RIS R, BT 25 mL AR
e, MPEERZZIE ., SEREN 034 mg-mL' /Y
A AT Rb, %R SHEH

24 (LA AiEw T IF AR M E T B A
0.6 ¢, MBHRE, ¥ 50 mL BEEMIBMP, K&
AWEE 25 mL, 3, BB, #7A 30 min, 2
Je PR E R, R R RN R Ok R, REOS . B
i MR EL 1 mL B, B 0.6 g TEROMRERE
AL 2 BT RS, R 8.0 g BERK TR AL (2 emx15
(:m)tf’, f&:_t#q f&ﬁ”\ﬁi%ﬁjmo mb. %fﬁ—ﬁdﬁ?

(10 : 1)100 mL ¥R, ﬁ"——i{ﬁ:ﬂﬁ{& , FHH] 150 mL &
Pi-FEECL = DML, WCHEBEMER . W M)
eSO AT ERE 10 mL, $£5), 40.22 um
LI g, RIS,

AT AOBAMERE S, T 2.4 THCF Al R Ay i & Jr
HHRLS . BAHFWBIERE SRR

2.6 JiikEHEE

2.6.1 KRR FERIBARRRIE N RIS
St R G IA TR, B 2.2 TR @A, i SR
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Table 1 Regression equations and linear ranges ()f@(-nmponrrnls
H4y mUEpp r 2R Tl g
AZ BT R V=339.78X+12.17 09999  0.082 ~ 8.156
AZ AT Rby Y=273.71X+19.20 09998  0.152 ~ 15.239
BAAHRER  Y=353.13X+12.57 0.9999  0.439 ~ 43.950
2.6.2 FEHE I AFEWBUR G X IR G M S ST

Rb, X B8 A A 10 pl, 1% 2.2 TR (A &0, %
SEHERE 6 1K, SRR AX Mt AZ2H Rel . Rb,
B & & F R H B g B RSD 491N 0.85 % .
0.89 %. 1.10 %(n=6), Xtifin AZ W Rbl WeEA
RSD % 116 %, FMEaERl. Kb

2.6.3 BoetEiye  BUR — il iR, sl 1o,
2, 4, 8,12, 18, 24 h Y&, ZERAZRIV R
Rb, & B & #H B A WA RSD 400k 2.20 % .
1.03 %. 1.44 %(n=7), RYHLESIFAE 24 h NEL
2,64 EREMERE  BUE—HEHE S (5. 161203)
0.6 g, BHH, KEmFRE 6 0y, H 2.4 1K kil sl
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Table 2 RCF of| Z)mponenls in different concentrations

BT Re EAHBHT

W HE/(mg-mL™) RCF W/ (mg-mL™) RCF
0.0089 1.308 0.0433 1.244
0.0178 1.301 0.0866 1.294
0.0355 1.274 0.1732 1.263
0.0888 1.263 0.4329 1.244
0.1776 1.264 0.8658 1.241
0.2664 1.216 1.2987 1.241
0.3552 1.205 1.7316 1.266
0.8880 1.247 4.3290 1.291

2.8 1§k % RCF W MPE% % HERR 23 UF
A EER, 2% EAR HPLC R4, ARIM
R . ARAVRE R AR XS RCF M52, 4550
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PUERAM0 v T At (A% )89 RSD < 5.00% . it
FhEMSEIIRERI A S BH Ry . BAH B0
RGN R, AT B s SRR, ABFTEX)
AT T BRE , FHk FH R 3 3Z H RSD #/h
B ras SE EEE

2.10 QAMS ik 'S ohba ikl &5 Ik WA Wt
FE AR A R, 2.4 TUF Oy A gl A,
2.2 WUF il & mE , om0, (2)
HARS AR, RAIMREXE T BLHE 3 F
B AT E A R, ARWE 4,

3 i
31 D% BT R S P 0 HE 40D
1B, ETEE AMORIE TR, %5

TR ER 30, 60, 90 min X #EjY 20, 30, 60 min
BRI . 45 DL AR R VAR, BRI 30
min B4 BARBL O MICR G R . A AT R
Xof BE A F O JE T R T AN R R R AT L A TH]
IRTRBEME RIS . EO-HEE(10 < 1) EAfi-TPER
(1 DHEPRES R, S5 LASAT 100 mL, %
- EE(10 © 1)100 mL, S5-HEL(1 2 1)150 mL
B MR FE B0 T B T B 2 SR A i L L 4 143 1

VbR AL
32 GlRMANERE & TASRERMIISTAN
AR AR MR BRI, S BRI HPLC JRK AL
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Table 3 RCF and E‘f Al in different instrumentscolumnsflow rate and column temperature
P ABt Ry BARGHH
RCF At & RCF A, r.
323 1252 33.149 0559 1289 16.227 1216
Walers2695-2996 1283 32180 0584 1361 14727 1190
Agilent] 260 1258 31768 0.582 1243 15.401 1.202
i 126 3237 058 130 1545 120
RSD/% 130 219 242 458 486 108
AHEEE YMC=) sphere-ODS-180(150 X 4.6mm, s—4 pum) 1.243 8.580 0.804 1253 3722 1085
Y MC-HydrosphereC.(250 X 4.6mm, s=5 jm) 1291 35.658 0594 1221 10.205 L6
YMC-Pack-Pro C,, RS(250 X 4.6mm, =5 pm) 1258 31768 0582 1243 15.401 1202
it 126 2534 066 124 9.78 L13
RSD/% 194 57.79 1892 132 59.85 534
il 1261 33156 0578 1.248 14.147 1180
1258 31768 0.582 1243 15.401 1202
1.250 31670 0589 1235 14.899 1193
126 3220 058 124 14.82 119
045 258 096 053 426 0.93
09 mlL - min 1266 32209 0.602 1252 15.039 1186
1.0 mlL + mi 1.258 31768 0582 1243 15.401 1202
10 ml - min”* 1.264 33241 0559 1249 14399 1191
i 126 3241 058 125 14.95 119
RSD/% 033 233 3.70 037 339 069

£4 IMFES QAMS EMEEHELBH N IMBS LR
#8(mg-g")
Table 4  Gomparison of 3 components contents in Fufang

Maodongging tablets between extemal standard method and

QAMS method

5 ABEE Rb ABET Rg LAHRAR
Ihbrik QAMS  SPRk  QAMS
01 6.134 2913 3023 16702 17.081
161202 6.143 2984 3007 16733 17012
161203 6.095 2951 3062 16822 17.203
161204 6.170 2893 3002 17132 17521
170105 6151 2942 3053 17128 17516
170206 6237 2.841 2948 17154 17542
170307 6.046 2816 2922 16310 16680
170308 6254 2875 2984 16834 17216
170309 6010 2929 3039 16801 17.182
170410 5920 2988 3001 16765 17.146
170411 6025 2898 3007 16916 17.300
170412 6.094 2918 3028 16777 17157
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