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Simultaneous determination of eight constituents in Meiweng Tuire Granules
by QAMS
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ABSTRACT: AIM To establish a quantitative analysis of multi-components by single-marker ( QAMS) method
for the simultaneous content determination of luteolin-7-glucoside, luteolin, dryocrassine, forsythoside B, forsytho-
side A, forsythin, arctigenin and pomolic acid in Meiweng Tuire Granules ( Lonicerae japonicae Flos, Chrysanthemi
indict Flos, Forsythiae Fructus, etc.). METHODS The analysis of 70% methanol extract of this drug was per-
formed on a 25 °C thermostatic Thermo ODS C,4column (250 mmX4. 6 mm, 5 pm), with the mobile phase com-
prising of acetonitrile—=0. 5% phosphate acid flowing at 0. 9 ml./min in a gradient elution manner, and the detection
wavelengths were set at 205, 275, 295, 350 nm. Forsythin was used as an internal standard to calculate the relative
correction factors of the other seven constituents, after which the content determination was made. RESULTS
Eight constituents showed good linear relationships within their own ranges (r>0.999 0) , whose average recoveries
were 96. 98% —100. 08% with the RSDs of 0. 60% —1. 42% . The results obtained by QAMS approximated those ob-
tained by external standard method. CONCLUSION This stable and reliable method can be used for the quality
control of Meiweng Tuire Granules.
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kR Z Ly . 2R PR R AR O O A RIS
(SRS (BRSO ANERE | ks
ESSRAFNE, PR TS AT, Tk
I E X R AR L TR E I — Ry, R
25 RS RIAEAE ) DI A RBSORT LU A1) 9 22 g 7 AR X
KAERE T, R & A R, S ZFk
SYFIBFINGE , AR TR SR A, Pk, RS0
SR FH 25125 [ B D0 7 g 5 1R AR, PR R R | R
BRELZE | RACBIARE , EBETT B, EMEE T AL
B 4 HOT, MR EA R, DI
Tl 750 J5 A RV A B AR 2R A
1 7

Agilent 1200 B! & 20 AH L5 (& H 2 HE(R
INTE]) s Waters 2695 U & &% W AH 4 55 (L (38
Waters 2~ F] ) ; Thermo ODS C,,. Phenomenex BDS
C,s. SunFire-C {0 3%H; XPE205DR ! Hi 1 K F
(+ 52—, %+ Metter-Toledo 23 7l ); YQ-
620C BUEE S I IE VRS (L1 ) v 75 P AR A PR
AF) . ARBFEA (111720-201609) . A B FL R
(111520-201605) . #MEEH B (111811-201603) |
MBS A (111810-201707) . & (110821-
201816) X it 35 1 o 6] £ it 24 A A R B
ARITIRER (12777-70-7) , HFZHFHIT (7770-78-
7). VeRIER (13849-91-7) XJHRASANG [ AL
YR A R A F, SR IEOR. (483 15 ¢,
5 171202, 180203, 180401) g [ )™ M HE F1 24
WA BR A R, N R s gl H Al 3 R 3 o g3
Mrati,

2 HEE4R

2.1 &% Thermo ODS C B (250 mmx
4.6 mm, 5 um); WAL (A) -0.5% B2
(B), BEEEVEE (0~16.0 min, 12.0% A; 16.0~
41.0 min, 12.0% ~ 35.0% A; 41.0 ~ 49.0 min,
35.0% ~ 52.0% A; 49.0 ~ 55.0 min, 52.0% ~
75.0% A; 55.0 ~ 65.0 min, 75.0% ~ 12.0% A);
0~24.0 min 7F 350 nm "> P& AR A BR R A
JRHEZE | 24.0~32.0 min 7E 295 nm"* K T A4
JEFARE, 32.0~49.0 min 7E 275 nm"> KT H
HEETT B, HABETE AL EMIT. 455 T,
49.0~65.0 min 7E 205 nm"*" i KR A6 I I AR
fRFA AL 0. 9 mL/min; FEiR 25 °C; #FAEE 10 pl,
2.2 MBRERHAE KBRS ER, 70%

B ) R 39 2 K PR 0. 498 mg/mL, AFRE
0.312 mg/mL, ARILTAARZE 4. 876 mg/mL, % FAME
1 B 0.574 mg/mL, #MEET A 1.716 mg/mL, %
A 0. 852 mg/mL, 4351170 0. 238 mg/mL, 3
B2 0. 702 mg/mL MV £, KE % WIGE i, 70%
F RS AR 1 mL 20 5 & R FR R 24,9 g, AR
TR 15.6 pg. ARILTIARE 243.8 g, HERHEETT B
28.7 wg. HEMEETF A 85.8 wg, HTF 42.6 pg.
EE A0 119 g, BOBIRR 35.1 ng M,
IFE
2.3 BERSRERA & WURRGE R, fFA, R
PRIy 1.0 g, # THIEHIEH S, KEIMA 70%
FEE 25 mL, FREFa, @A (300 W, 40 kHz)
FEHC 30 min, L, 70% FFEEAN UK T A, B
5y, W, BfE,
2.4 DIMAR SRR R A e UK AL T R
Syl AS B SRR R 25 40 . B A,
b AR G B M RE AL, # “2.37 TR k4,
HIEE
2.5 FEFHEXK
2.5.1 L@ BT R A BT RE
ERUAT, TE “2.17 WA N R, 45
UL 1, BRI, £ ke o B R AT (>
1.5), HEHREEIRT 4 000, BAPETETHE,
2.5.2 ZMECHRFEE ORTEPRIBUE N IR O
BT A— 20 mL BEH P, 70% ] R e v T
I, 70% FEEFAKIKFGRE 2, 4. 8, 16, 25 1%, 4
PIGIREER I, W, IV, V., VI, fEWREGE
W,OfE 2,17 TEGESAE TR, DA IR
RN AR bR (X)), BERBUNALFR (V) i#
PmE, S50 1, A 7R 45 B 5 BN 2
TERRRASF,

R1 BEAHBHXR

Tab.1 Linear relationships of various constituents

W I , RIRERY
(pg-mL™")
ARFBRIA Y=4.134 7x10°X+898.5 0.999 3  2.49 ~62.25
N Y=2.932 6x10°X-102.3 0.999 1  1.56 ~39.00
ARITIARE  ¥=3.890 5x10°X-538.4 0.999 6 24.38 ~609. 50
HERBET B Y=6.933 7x109X+955.8 0.9997  2.87 ~71.75
HEREETT A Y=6.945 8x10°X—-144.1 0.999 1  8.58 ~214.50
B Y=9.054 3x10°X+755.2 0.999 7  4.26 ~106. 50
4EFIHIL ¥Y=3.126 6x10°X+255.5 0.9994  1.19 ~29.75
W R Y=6.433 5x10°X+239.8 0.999 7  3.51 ~87.75
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D. HRE4% 5 B AXBH L E. (%58 B P F. % ixi A B P

LoRBEH 2. KBREZE 3. RICEHAER 4. EMEETB 5. BT A 6. EMT 7. 43 FHT 8 MR
1. luteolin-7-glucoside 2. luteolin 3. dryocrassine 4. forsythoside B 5. forsythoside A 6. forsythin 7. arctigenin 8. pomolic acid
1 &M% HPLC BiEE

Fig.1 HPLC chromatograms of various constituents

2.5.3 KmERE RS “2.2” WX AT (0.634 mg/mL) 1.0 mL, 3% T 1f T
PRUATR, FE “2.17 TGRS T HEREIE 6 Ik, (0. 147 mg/mL) 1.0 mL, 3R (0. 479 mg/mlL)
MRS | RBEE RIAEAE, &3 1.0wmL], # “2.37 WF )y k6l & il s,
B, MR A, AT, AT, WRRRIE 7R 2,17 WUEGESRME TR, THE R,
AL RSD 4 Gl N 1.03% . 1.11% . 0.61% . 258, KBEH | KBEFE | RILEAE . %36
0.94% , 0.72% . 0.85% ., 1.30% . 0.89% , FH]  H B, EMAEEH A, EME ., F35 o0, PR
I ARG B AT S A 1 e #R 4 i g 98.54% | 97.29% |
2.5.4 WEMERE BUE—Ht (H5 171202) B 100. 08% . 98.88% . 99.42% . 99.04% . 96.98% .
BiEHE, fi 92,37 WUR N EATH A 6 Ay b 98.93% , RSD 4r IR 1.32% . 1.08% . 0.60% .
W, TE <217 TRk T aERE e, As AR 0.94% . 1.16% . 0.79% , 1.42% . 1.22% ,
BEA KBHER, KIEHAR, 8T B, & 2.6 MIRERFHAE KBE®EWH “2.5.27 W
FEET A, R, AT T, BB E AR T 6o NEARAM, T7E “2.17 WIEOIE AT AR
RSD 73 % K 0.55% . 1.63% . 1.07% . 0.18% . &, VAERH IR, THEHAM 7 Fsisr i
1.29% . 1.21% . 0.86% . 1.37%, £WiZzyrk#E  EHNT £, XA =f/= (WA) / (WA)
BRI, (W, A e B, A, S HA R o W AR
2.5.5 REMRE KEWHEE—A (M5 W ONNARBEWKE, A HNFRIETE), 4RI
171202) fHASER, KR FFO0, 2, 4, 6, 12, %2,

16 h7E “2.17 WEFERMEF RN E, WAAAR 2.7 &ARER

BAF D ARBRER | RICEARE ., I B, M 2.7.1 U @iEEE F % Agilent 1200, Wa-
BETE A, ERITE . BT, WIS AL RSD  terse2695 AU (434X, LA M Thermo ODS C, . Phe-
A9 0.97% . 1.06% . 0.58% . 0.91% . 0.77% .  nomenex BDS C,q. SunFire-C g o3 fF X A X 45 1E A
0.82% . 1.35% . 0.94% , FWIFWA 16 h NFaE TR, KIAFL ., ARS8 I R,
PERAT, RSD 43 % J 1.35% . 0.71% . 1.26% . 0.52% .
2.5.6  JFEFMCRIRE  RSSFRES A RCAME 1.90% . 1.17% | 0.54% ,

—t (5 171202) Fikie 1y, FHMRZI0.5g, A 2.7.2 KEURE %£%0.8, 0.9, 1.0 mL/min /&
SR SAR [ RFREAY (0.267 mg/mL) 1.OmL,  FRFEXTAHXAOER TR0, BRI &
AREBEZE (0.199 mg/mL) 1.0 mL, ZKILFARZE B U B W, RSD 454 1.26% . 0.77% .
(1.031 mg/mL) 3.0 mL, #E#EEH B (0.363 mg/mL) 1.18% . 0.15% . 1.83% . 1.20% . 0.44% ,
LOmL, A A(1.038 mg/mL) 1.0 mL, %
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Tab.2 Relative correction factors of various constituents

LA KRBT RBHZR ARALBIARE HEFARRTT B HEFRBRTT A 43T YRR
Vi 0.4557 0.3258 0.421 6 0.768 4 0.772 8 0.3521 0.711 4
\% 0.449 9 0.318 6 0.422 0 0.767 7 0.755 8 0.341 8 0.718 0
v 0.448 8 0.3215 0.423 5 0.767 8 0.764 3 0.344 7 0.710 3
1 0.4539 0.3150 0.433 3 0.766 2 0.743 7 0.341 1 0.711 1
I 0.465 5 0.3310 0.432 1 0.765 1 0.784 9 0.349 1 0.708 1
I 0.454 9 0.3225 0.428 9 0.766 1 0.763 9 0.344 7 0.711 1
SEXME 0.454 8 0.322 4 0.426 9 0.766 9 0.764 2 0.345 6 0.711 7

RSD/% 1.30 1.74 1.22 0.17 1. 85 1.24 0.48

2.8 @i DI MR, FHEHAD 7

BAE, X0 Ao (1 e AT 07, SERILEE 3,

MR TEARFR @R OREAET 5N FTROR XSS . i N A O B (W 25 5%
R3 BRSEMNREE

Tab.3 Relative retention values of various constituents

& (SN YEs AR R ARBRER  RUESIARER  HEHEET B ST A 4 TEC AR
Agilent 1200 Thermo ODS Cq 0.447 7 0.509 5 0.657 5 0.8379 0.897 5 1.077 9 1.219 6
Phenomenex BDS C;y  0.441 9 0.508 3 0.656 7 0.8379 0.895 4 1.0715 1.214 3
SunFire-C 0.454 6 0.5172 0.659 4 0.839 1 0.901 1 1.081 2 1.2325
Waters €2695 Thermo ODS C g 0.450 2 0.5106 0.658 2 0.8395 0.899 4 1.078 6 1.223 8
Phenomenex BDS C;y  0.437 6 0.501 6 0.649 9 0.832 7 0.890 6 1.049 2 1.214 9
SunFire-C 0.461 6 0.520 4 0.659 7 0.842 4 0.899 2 1.092 5 1.240 5
S 0.448 9 0.5113 0.656 9 0.838 3 0.897 2 1.075 1 1.224 3
RSD/% 1.93 1.31 0.55 0.38 0.42 1.34 0. 85
29 Hm:AcAEaE B3 HALER (S MEEAE, SRUEL, T2 MOrk s s

171202, 180203, 180401) &, 7F “2.17 Hifn,  LHHE2ZERS, HXE¥H2Z (RAD) <2.0% .,

HEAAE TR, 4 ISR PSR A0 £ 3%

®4 BEESEHEVNELER (mg/g)

Tab.4 Results of content determination of various constituents (mg/g)

- J?ﬁ%ﬁ.ﬁ _ KPR EA _ NS _ AALBIAE
VIRTRVS bRk —EIEE RAD/% ShbRik —MZE: RAD/% SRk —EIEE RAD/%
171202 1.271 0.528 0.533 0. 47 0.413 0. 422 1.08 6.179 6. 144 0.28
180203 1.092 0. 606 0. 595 0.92 0. 471 0. 465 0. 64 5.577 5.652 0.67
180401 1.326 0. 479 0. 493 1.44 0.355 0. 366 1.53 6. 460 6.283 1.39
S _ HRERET B i} BT A il H T _ AR
HhbREE —ZiTE: RAD/%  AMriE —IZTEE RAD/%  Ahbri:  —ilZiF%E RAD/% ARk —I£1FH%: RAD/%
171202 0.735 0.748 0. 88 2.104 2.176 1.68 0.282 0.291 1.57  0.957  0.980 1.19
180203 0. 830 0. 811 1.16 2.199 2. 161 0. 87 0. 240 0.247 1.44  0.885  0.901 0.90
180401 0.623 0. 600 1.88 1.863 1.917 1.43 0.321 0.317 0.63 1.003  0.992 0.55
3 itig FFRECA R (B 70% B | 2
3.1 Ak ARELEHER T ARRSIMN (2 70% 2ED) WMABEN, ABRHEZ, KILHEAK

5K 2278 ZE-0. 5% VKSR Y | Z -0, 5% B
fROREy SRR R KBEE, KILTAE,
AR B, HMERHE AL ERH . FETH G,
WRSRRWETY | RO . LR, [E A
Wit fb i s Al L], e, LA ZHE-0. 5% B iR
KT, % <217 TR LB TR R .

3.2 BHRSBIERE AL ERE ALKEHETA

R, EEEEH B, EREEH A, EEE . FETH
JL, PREIRIRBCR AR, K BLLL 70% H R 17
PRS2l 235 Fe UR et A U2 I
NELHET ARFEARITr 30 GRS SISk
WA >0 ) X 4% A SRR I R, R B
FAK, WRESHERR PRI T ZA K, 4G
Ko g A REYE, SRR SR, RIS, SOl

1785



2019 4F 8 H HoR 7 August 2019
AL EHH Chinese Traditional Patent Medicine Vol. 41 No. 8

PREUF ] (15, 30, 45 min) HEATH LR, RAH (5] MSE F W, I RP-HPLC M W RHINE AR A

S OSRH 70% FP S A 4R E 30 min 4E SRR 5 HERA T RS ()], TR, 2013, 44(8): 1043-1046.
[ 6] HHZR, BRFE, BREW, . HPLC 3052 A [ 7= H b

Vi 1 N
ﬁﬁ?ﬁ‘f@t o HEZE b R A ). PR S R 2R, 2011,
4 %1k 22(6): 679-681.

AR LS A AbR, S ZPRERIEE (77 % B 48E. RP-HPLC-PDA IRl 52 77 10 % A ) 36
DU HFATI AR TP A RBCHE | ARSI AL oS LD, 2 2004, 392
O, IR B, T AL S, 45T o

WO S TS o (8] BULE, BEE, WA, % WL Eh A
sSHHA A S Al Fip 2 2B X1 g B /7}»
AL, WM eAR, MXRBRNSEnS B IR A, SRR B R0 & ).

%%?ﬂu%ﬁgﬁ%iyﬁ*ﬁﬁ, ﬁﬁﬁiﬁﬁ?—z\tﬁ%?ﬁ%ﬁ, %?ﬁﬁ%ﬁﬂ:%gﬂi& 2015 27(5): 845-848 . 864.
wR ML, HHFTEER AR AR A K T (97 g B, 3 W1, RSCWI, 4. HPLC MEWFE LM 8

FOECE A A ARG A ik ()], P ER 2520k, 2013, 38

SE . (12); 1961-1965.

[1] A ANRICHE AL MZE H 2. WS3-B-3319-98. TLA:FF [10]  ZOoth, L 4, B, S5 HPLC 24 [l I 2

AR (PO AL L) [S). 1998, A6 AN T]. HLE, 2017, 39(3): 528-532.
(2] AR, ER, SEA GERAEE P EEEeer (1) BEFR, RIEE, R, 2015 0 (hEZY)
W1 S 2006, 20072 734755 TR . A A W B[] 2,
(3] EHZME RS, e A RIEFEZ I, 2015 4K — 2018, 40(10) : 2324-2327.
[S]. dbsc, o E B 2R R, 2015, 170171, 221, [12]  #EERR, & T, XIBEMS, %% HPLC-DAD ¥k A i i 48
314-315. 330. KWERA TR 4 B[] P2, 2017, 39(9):
[4]  @EOF, 5, Bz, S5 HPLC A TLCS W44 o 5t 1954-1957.
A A B A1), g s, (3] Bl R RALE, % HPLC IR L%

2003, 38(11): 878, fege b 4 FRLAY[T]. THZE, 2017, 39(3): 536-539.

HPLC ZRIRMER ZBHKRER 7 W5

2

HREEY,  FAA, mEWY, A O£, M A, HEug"
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EE. BW & HPLCERMIE REBHRE (REH, GRE, HEE) DAEET. #BEE, RESEN
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30 °C; ke 267, 334 nm, R 7 FSES BFINEHEXRBE (r=0.9997), FEINEERIA 98. 84% ~
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kgEE . REHGKE; %5 ; HPLC
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