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B3 Bh gy AR (KR E ) PR R BRAR E A BB B - o - WIRE AR RS 1A F B A Waters
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(H#E ) A= 285 nm (34 4 AP 5 ) , BB A 27 °C, A FH 10 pLER @ BAFu (A ) 45 4 B 3 a2 25894 4 22 N4 ievk
AHRER | B ST AR LIRS AR R A AR - a - WRF AT S5 AL 0. 278~ 16. 704 pg.0. 010~0. 197 pg.0. 048 ~0. 956 pg.
0.269~5.386 pg.1. 841 ~36.818 pg LE A Hx @A &% R RAF,r 28124 0.999 9,0.999 9,0. 999 8,0.999 6, 1. 000 0; A= # =&
F 5% 4 103.90%,95. 62%,97. 23%,96. 74%, 100. 24% ,RSD 5% 41 1.04%,2. 71%,2. 14%,5. 48%,5. 69% (n = 9) ; ¥4 5 B A& M
TR MR RSD T 3.0% B AL (3 A P A MR BB A A BB T EBR EE -a- WIRESZWEHMES A A
87.22,0.43,3.56,1. 86 mg/ g, 5 H ke 69 &2 AK(0. 09 mg / g) ; A (R B ) RE G A M, M #hik | 28R 3 Ao 3 BR S £ 2%
#HE - o - WREASEH TS A A 142.85,0.25,2.54,0.20 mg / g BB AT S8k BARRAR A E LA, TR T L4
HG T F AR
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Quality Standard of Wumei Pills Based on Characteristic Chromatograms and Content
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Abstract: Objective
chromatographic fingerprint of traditional Chinese medicine (TCM) and high — performance liquid chromatography (HPLC) method

To establish a quality control method of Wumei Pills. Methods The characteristic chromatograms of
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were used to determine index components such as citric acid,phellodendrine chloride,lobetyolin, coptisine hydrochloride and hydroxy —
a - sanshool in Wumei Pills (Power) and three batches of Wumei Pills (Dami Pills) prepared according to the Chinese
Pharmacopoeia. The chromatographic column was Waters Symmetry Shield C,; column (250 mm X 4.6 mm,5 pm),the mobile phase
was acetonitrile — 0. 1% phosphoric acid solution (gradient elution) , the flow rate was 0.8 mL/ min,the detection wavelength was
set at 214 nm for citric acida and 285 nm for the other four kinds of components,the column temperature was 27 C and the
injection volume was 10 pL. Results Twenty — two common characteristic peaks were identified in HPLC characteristic
chromatograms of Wumei Pills (Power). The linear ranges of citric acid, phellodendrine chloride, coptisine hydrochloride, lobetyolin
and hydroxy — a — sanshool were 0.278 — 16. 704 pug,0.010 - 0. 197 pug,0.048 - 0.956 pg,0.269 —5.386 pg and 1.841-36.818 pg
(r=0.999 9,0.999 9,0.999 8,0.999 6 and 1.000 0). The average recoveries of the above components were 103.90%,95.62%,
97.23%,96. 74% and 100.24% with RSDs of 1.04%,2.71%,2.14%,5.48% and 5.69% (n =9). The RSDs of precision, stability
and repeatability tests were less than 3.0%. The average contents of citric acid, phellodendrine chloride, coptisine hydrochloride and
hydroxy — @ — sanshool in Wumei Pills (Power) were 87.22,0.43,3.56,1.86 mg/g,and the content of lobetyolin in Wumei Pills
(power) was the lowest (0.09 mg/ g). There was no lobetyolin in Wumei Pills (Dami Pills), while the average contents of citric
acid, phellodendrine chloride, coptisine hydrochloride and hydroxy — a = sanshool in Wumei Pills (Dami Pills) were 142.85,0.25,

2.54 and 0.20 mg/g. Conclusion The established method is simple,accurate and reproducible,which can be used for the quality

control of Wumei Pills.

Key words: Wumei Pills; HPLC;TCM chromatographic fingerprint;content determination
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Waters 2695 #4157 24 W AH &6 % ( 56 [E IR 47 )
Bo< Bilg > ABRAFD), BLA Waters 2489 I 48 4N )
7%, Waters 2998 7 PDA £ ] £ ; Sartorius BP211D 7Y 1
FRF(EEFEZM AR EEN T T HZ—);
Shimadzu UW 1020H %4 H5, - K 7 ( H A% B He 0 /) RS B
RTT 4y 2 —) s HU20500D FUH8 75 i 7 e (R HE T 1
BhE K A BR ], DR 250 W A% A 40 kHz) .
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M A% 2 T BE &L (L5 100396 - 201603, 46 FF

100. 0% ) , L 1R /INEER G HE S (1454 110713 - 201804,

4

4li i N 86.7%) , BT &R 2 % B (L5 110773 -
201915, 21184 99. 4%) , IEERGT B (L5520 110786 -
201604, 21 &£ 4 98. 8% ) , £h ik H& A1 % BE i (452K
111895 — 201303, 4l J& 4 100. 0%) , B — 41~ Fik %F HE i
(41t 4 112018 — 201601, £l &£ 4 96. 8%) , o — 4l - fiik
X BE 5 (4158 100298 — 201203, 465 4 100. 0%) , 6 —
FE PR NI (S O 111833 - 201806, 40 £ K
99. 9% ) , Y50 F v [ B it 24 R T 9 B 5 5 I 2
XoF e CBCAR 2 Hr 2R W BB 2N | HiE45  MUST -
1905211, 4 £ 4 99. 58% ) 5 F2 Jk — a — ILIARUZE X il iy
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TS0 110241 F1110159) 5 FEE . £ N (a3
afi  BEIRh Ar
2 HiE5%R
2.1 SigH (B ) B &
2.1.1 &40

{6, 35% A« Waters Symmetry Shield Cq £ (250 mm X
4.6 mm,5 pm) ; G s A . 25 (A) — 0. 1% W5 TR ¥ W
(B) , Bf ¥k Bt (0~ 10 min B 1%A, 10 ~20 min i}
1%A ~ 12%A,20 ~ 30 min i 12%A ~ 20%A ,30 ~ 40 min i
20%A ~30%A, 40 ~ 50 min ff 30%A ~40%A., 50 ~ 60 min
i 40%A ~ 70%A , 60 ~ 70 min i} 70%A ~ 20%A , 70 ~
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Tab.1 Produce areas and batch numbers of Wumei Pills

(Power) and their decoction pieces

4t S1 S2 S3

R FR F5 i 5 T P
LA w@n 1910004  w@ 210801 w)l 211114
Hik W)l 20200101  w@nl 210801 w@nl 21110101
i )l 20191201 w9l 210902 wil 21070105
A& CHR 2002012 HF 211201 HE 211001
T4 Zd 1911002  wnl 210901 wnl 21010107
%4 )a H D2005028 HF 211001 HH 211001
M AR J7% 20203001 A& 210801 & 211201
m¥F LT 20191201 iF 210901 iTF 220107
Mm@ 200401 W)l 210701 wl 211201
2ok wnl 20200201 )l 210901 wl 20201201

75 min I} 20%A ~ 1%A , 75 ~ 78 min I} 1%A) ; Ji # .
0.8 mL / min; KM P4 : 214 nm; HE L : 27 °C; dFRE & .
10 pLo
2.1.2 ERHEE

TR A5 % R 5 TR < DU A 2 % 1R o 3 i, R B PR
FE KBS, i 5T 5 R B2 R 0. 69 mg / mL A AR iR
XoF HE S I BV 3 ) BECER T /N B Ak L BT B TR TR R
MR e HABR, B — ANk« — dNoEE 6 - R EhR
b, R - o — IR S P R IR A S R
FRAE , 43 i Jim PP e fidk , ) g o £ R B2 R 0. 20, 0. 17,
0.15,0.40,0.10,0.20,0. 14,0. 10, 1. 56,0. 68 mg / mL
F4) XoF IO 8 0 Yo FER s O 8V o B AR X R 8 A
RAENFS

PSRV - He 5T 200 LU A3, B AR 25 ¢,
HIE16 g, BITR 6 g, BWiMI6 g, 406 g, £ 4 g, 415
4o, A6, T210g, %56 ¢, IRGITR , 1 5 50, B
0.5 g, Ki S FRE R A 50 mL K, F)5E i, 80 CHin
AT 60 min, A 2 %, FRRPRE T, IfAh R IR
oo, P50, B0 B T T, BAS .
2.1.3 HAFEHE

B A AL CHBCR ) A it (5 430l A S1,S2,83) L 4K
Pl A R RV, 5 2. 1 1 (O A R 2
ok B A 25 48 s B RS A U Y R G
(2012. 130723 Jit) J 4 , A5 B 2 g AL (RS e 30 A £
T B NFE SRS (1) R 1L RR A 6T R S A 24544 5y
AR GE A 0 5 B R AR WA T A B A AE o 10 R 25 14 4
HEDUBRIEAT 02, Mg R IRIR AL, B3 MNP R AL,
MIH GES N H IR, R B T2 dioE o
UREH o B S A I Ry 22 IMHRAE DG 35S 1,7 516 H )R
T Mg (15 1 AR ), 55 3,5,6,8,9,10,12,13,14 %5
WAV Ji T R A (0 5 Dy R TR BRI , g 12 Dy 3R iR B 3%

B, W 14 SRR /NEERR) , 55 2,4, 15, 16 S0 IHJE T H
MR ZH (1 15 BT ERIR , 1 16 R 3E St ) 55 11,17, 18,
19,20,21,22 5 W@ TE M 2H (6 17 Ry A EERR , 15 19
FFREE — o - IIHLER 1820 0 6 - FEHE 21 NB -
Ak, W 22 h o — A E) .

U/ mV
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™ e 0
160 247 5 S B3 5 16 i 2, 3
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60 st
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S1-S3. Bk disik R, BAEMBIHIER
E1 Bt (B ) S E i

S1 —S3. Test solution R. Mixed reference solution

Fig. 1 Characteristic chromatograms of Wumei Pills (Power)
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K 2 B a5« BORE & (A5 Sk 1) A ) 48 B
VW, % 2. 1 LT (g 25 MR % B2 AR E 6 I, LUER
i /INBEIAE Sy 25 B0 | 31 F Al M A 04 1% AR XS O P 5[]
TR 0 TP AR o 235 SR AT WA A X O B BT PR AR RE %o e T AR
B RSDY4/NT3. 0% (n = 6) , I ZANE H E KR U

52 MR ORE i (G5 0 S1) 6 4y, ARk il £ it
AR, FE 2. 1. VTN A5 S R AR DU A, AR IR /N
BB Sy 2 IR 38 At S A 0 A R GO B B[]
WS THT AR o 85 SR AT DA AR T £ B B[] IR X 08 TRTBR ) RSD
BINT3.0%(n=6), KU FEHEE R

FoE PR  ORE i (45 R S1) 6 1, KA il 4 it
KAWL, 9T 0,4,8,24,26 hif 4% 2. 1. 130 F (615
SRAFHERENNE | DLER R /N BE BRI Sy 2 B | T A 3
A7 U B R T B B [ R T AR L 455 R A DB A O O B
i [] F U TR 9 RSD ¥/NF- 3. 0% (n = 5) , 2 A6
WRWOICE 26 h INFaE T R AT
2.2 SMESEENE
2.2.1 @BiEEMHERAERAERR

MR : TS A I (A) - 0. 1% B FRIB W (B) ,
BB BE 3k B (0~ 10 min B 2%A ~ 5%A, 10 ~ 15 min i}
5%A ~ 8%A , 15 ~ 17 min i} 8%A ~ 2%A, 17 ~ 20 min i}
2%A) HARIR 2. 1. 1300 F {33 45

ER R BB ER R HEE R L ST R - o - 1L
PR < BRI I KN 285 nm Ah, HiAx TRl 2. 1. 1300 F (433
M
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SHAY R - o — INHUR IR A X IRV O 1, 20
TR HEREDE | 25 45 1L 1 40 B B IR S oK
2.2.2 ERHEE

R T o R 5 V85 VL« BB A T Xof L 69. 6 mg, B
25 mL 25 S, IR Sl K % 8 O F 0 2% A5 B I
W (JR Bl 2. 784 mg / mL) AF 25 5 BU IR LI 4%
T, TC 1 B R 0. 027 8,0. 055 7,0. 139,0. 278,
0.557,1. 114, 1. 670 mg / mL [t 28 5\ R R X BE S A

TR A5 Xt HE Ot Y YA+ o O3] B TR A K L R TR ¥ 3
Bl SESHAT FRIE — o — IR XTI S A0 i KPR
T BT VA JEE ) S AR R A 9. 84 g/ mL R
MR HOZERK 23. 90 pg / mL S ST 4. 04 pg / mL 25 -
o — IIHLZE 9. 20 pg / mL A TR % BRI A

PERAAW T [ L CBGRD) |2 A 2. 1. 2300 F i
AT

AR A I [ M L RS L) ] B i o, 5
W U3 o, KB FR o, B HLIEHE IR RS % A 50 mL
KR I, A (B12R R 250 W, 5% A 40 kHz)30 min
fifi 58 AV HL, 80 CNAR IR 60 min, HR 2= i, FRE
i, IR R IR B BT FR AT, B0 BV, B .

I3 % G O VAR« TSR o 000 G 3 247 R A1 ) LA 2
DRI 4% b T AT IR G TR, 43 04 2. 1. 2 BN Jr ik
#% 01,
2.2.3 FEFEE

LB MR B 2. 2. 2 0T TR A0 BRI TR 6K
i VA VR B X R TR R A S L HE 2. 2. T IR gk Ak
P EREIN A2 o €203 1 DL Pl 2. T AL B ok R 3 S JE AR
JOE A 0 XA it o LAt 2 43 TC s )

RS R AL B SR BR A Ao i) R R
2. 2. 2350 N ARRRIRGT RE S AV TR BN RIS 10 pL,
T RAH A LSRR S AR (X, pug) TR
PNARAR (V) AT LM 10 o 391 B4 %o Bt V5 VA0 E A 7
B, o A (e e Ry 1021 1 3 1 I A R RE R i
REL ARSI B o &5 S L3 2.

i85 B < o3 i R I 2. 2. 2 T A R % e
AT TR T R AR A 10 L, T ABUR (1% A, 52
2.2 VI (g 25 J 0 AR 22 6 UK, T SR T AR, O

U/ mV
480
440
400 12
360 5
320 19
280 16
240 F
200 E
160 D
120
C
80
B
40 12 19
o 5 16 A
t / min
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76
5. LB EARR, 12, BB EEA 16, FAMF 19. FBh -a-

L
B - E. #3540 ST St A M T IR S
Bk F.RANBRIER
E2 4o =lESHEHEEIEE (A =2850m)
5. Phellodendrine chloride  12. Coptisine hydrochloride  16. Lobetyolin

A B S ER |

19. Hydroxy — o — sanshool

A. Test solution I B —E. Negative reference solution lacking Phelloden-

dri Chinensis Cortex, Coptidis Rhizoma, Codonopsis Radix and Zanthoxy-
li Pericarpium F. Mixed reference solution
Fig.2 HPLC chromatograms for content determination of four

kinds of components (A = 285 nm)
VB RSD G5 AR . $h 1R B0 35 R B 6l e =
A R - o — IR WE TR RSD 43511 4 0. 31%,
1.70%,2. 59%,2. 10%,0. 83%(n = 6) , F WAL ks 5 i
R4t

MR BORE (G5 R S1) I8 o, AR i 45 it
AR 60y, 3 2. 2. 1 TN (3% S (- HE AR 22 , ic %
U TH AR, IF 1A RSD 25 3 S g AL h MR R | R TR AT
Bl ER PR B IR e ST R - o - IR
43 B R 56.47,0.554,2.231,0.054, 0. 483 mg/ g,
RSDAY5HH 2. 97%,1. 98%,1. 13%,2. 23%,2. 88%(n=6),
R HBEEERL .

R P B 2. 2. 200 N A A 1 3 i, 430l
F0,4,8,24,48 h 45 2. 2. 1300 N (i SR UEREI 22 38
SR AR, T35 RSD o 25 A s v | PP g |« 3
PR HE AT ER R B S R - o - IR IR
T AL A RSD 43 51 M 1. 68%, 1.98%, 2. 11%, 2. 72%,
2.24%(n = 5) , FRIALR S A ME 48 h INFRE ME R 4T

R2 LMUEXRERNEERSRNVRHBESR
Tab.2 Results of the linear relation test,LOQ and LOD

A =) )2 75 A2 ZAETEE (ng) 2 E M (pg) Ao PR (wg)
B BR Y=72367X-2595.4 0.9999 0.278 ~16. 704 0.03 0.010
Es R Y=1023458X-2 089 0.999 9 0.010~0. 197 0.01 0. 003
2 B8 3% B Y=2863416X-632 0.999 8 0. 048 ~0. 956 0.01 0. 003
565 e Y=29 114X+ 135.57 0.999 6 0.269~5. 386 0.01 0. 002
#HE - a- LiE Y=41424X-2525 1.000 0 1.841~36.818 0.18 0. 060
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F3 S (R EEEKIXIRE R (n = 9)

Tab.3 Results of the recovery test of Wumei Pills / Power (n=9)

HES  ARSEmg) ATy WEE(mg) WRE%) X(%)  RSD(%) | AL BEAE(mg MAE(mg) MEE(mg) =RE%) X% RSD(%)

M 14.395 11136 26,110 105.20 0.563 0.597 1. 145 97.49

14.181 11136 25.610 102. 63 0.548 0.717 1.219 93,58

14.147 11136 25.510 102. 04 0.538 0.717 1,205 95.82

14.152 13.920 28.703 104,53 0.536 0.717 1.221 95. 54

14.254 13.920 28.762 10422 103,90 104 | EAMF 0.015 0.082 0.100 103. 66

14.107 13.920 28.738 105.11 0.015 0.082 0.101 104. 88

14.316 16.704 31.560 103.23 0.016 0.082 0.099 101.22

14.073 16.704 31,484 104.23 0.014 0.102 0.111 95.10

14.209 16. 704 31. 560 103.87 0.014 0.102 0.112 96.08 9674  5.48
ABEHA 0.170 0.197 0.362 97.46 0.014 0.102 0.111 95.10

0.170 0.197 0.361 96,95 0.013 0.122 0.126 9.62

0.171 0.197 0.370 101.02 0.013 0.122 0.123 9. 16

0.150 0.246 0.380 93. 50 0.013 0.122 0.125 91.80

0. 149 0.246 0.381 931 9562 271 | Ek-a- 0. 140 0.187 0.342 108.02

0.151 0.246 0.388 96. 34 Lk 0.140 0.187 0.337 105.35

0.147 0.295 0.426 94,58 0. 141 0.187 0.338 105.35

0. 144 0.295 0.418 92.88 0.124 0.234 0.359 100.43

0. 144 0.295 0.420 93,56 0.123 0.234 0.362 10214 100.24  5.69
AiFER 0. 634 0.478 1.095 96, 44 0.125 0.234 0.360 100.43

0.633 0.478 1.109 9,58 0.121 0.281 0.379 91.81

0.638 0.478 1.116 100. 00 0.119 0.281 0.381 93,24

0. 560 0.597 1. 148 98.49 0.119 0.281 0.387 95.37

0.557 0.597 1143 9816 91.23 214

TR (RS iCs: « ORE (G5 SO0y, B:403 0. 25 g,
FEWRE B 3 0y, B H IR R A
G e 35 F ) R VA, 2 2. 2. 2 3 T 7 0 ) A5 A A A
WL 2. 2. TIUT 3% S5 R PR e o 45 R L3R 3

it A S < 3% 2 5 WM (8 35, 35 PR TR) i
#: [ Waters SymmetryShield Cg # (250 mm X 4.6 mm,
5 wm)2 AR  XBridge C ¢ #¥ (250 mm X 4. 6 mm, 5 pm) |
A7 e 25 SR e 45 SR RSD LT 5%, = W]
fiif F A R 47
2.2.4 HEEENE

Y3 HE S A AL CHIGR, G5 4304 S1, 92, S3) Fl B 1
FLCRZEAL, L5558 20210964, 110241, 110159) , 4K
Pt A R AR, F 2. 2. 1 TR (6% AR UERE I E
AR LR 4,

3 itig
3.1 WK IIERE

43 590 SR FH 58 AN DN i X A A X R R AT 4 DK
Hl, 2 9 8 T 214,240, 265,285,318 nm S K T
015 A IR W A AR 25 R R, DL 214 nm K
DU K e 45 8 33 W 50 AR 35 22 | 0 T LR R K

F4 HRIEVNEER(KEHRMBREHR, mg/g)
Tab.4 Results of content determination of index components in

samples (the amount of excipients is not calculated in the Dami

Pills,mg / g)
MAE B IRT MEER ARERE AERFEE SARE BA-o-did
#Hosl 56.47 0.5 203 0.05 0.48
) 9%6.73  0.47 3.68 0.07 0.81
8 108.47  0.28 4.7 0. 14 4.29
X 8.2 0.43 3.56 0.09 1.86
XEA 20210064 13476 0.25 1.92 0 0.31
110241 147.80  0.29 2.98 0 0.15
110159 14599 0.2 271 0 0.14
X 142,85 0.25 2.54 0 0.20

TR B 214 nm Ry R AE G AS I 38 1 o A IR L R TR v
M  FE S R R BTG R — o — IR I e Rk
P AT I 214, 285,284,266,270 nm. HiEFE 214 nm K
MRS & I A2 D, 285 nm b 55 4 4 Fl gl o3 F D
WA SFERRAE B (0 1 S50 T MAS R 5 R I8 068 11 3 5
JEEAN - X I s AR A B2 EL R AT T IR SR R I K D
T BN ARAR BE 5 3 A 4 R A ASTR] ok I
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3.2 IEhRMERIERE

Lty & A 5 A PLER , A iR S R iR SR
/N B B TR 3 B B3 1 R B PR o2 AT AR
TR0 F2BEE T o3 BT R AT A B R /N
e R 3 WA SR B YRR IR A B, AR BRI S B AT
PIRREY BT . T 22 58 KRR, 6 - ZHER T %
PR PR A0 0T, B A0 o Ak NIRRT 9 P s I 1Y i e
Y 1 EZTE I, o - AFREFB - A F Bk IR YT
MR RGHEWR D EATFRME S REE - o - IR Z
FEBFE S0 15 v e iE Do R R R AT T R RE A B
SV BT BRI I > I o e A ] A R P o, A L
2 ARE SRR S ST R A S bR R RS
B B RO BOE B R R IR /N B
R R O ER R B AL 6 — L Lo - B -
Y ik FEEE - o - LB REETR (BT ERIR 3 S T
11 Aot JESHREAIE (BT 335 109) £ B Bsf 1) 1 58 SO0k TR A 7
I, SR AL CGRD) & A7 06 224> B8 1T 11 AT S
PRI B~ 25 Sk B2 A W A8 75 AL sl A -5 i v At A
53 P U B A 22 SRR WEE A T 52 T 45 A 1
N N 2NNy
3.3 REREMHRHEE

DL H RN K SRy B B 70, Y SR B RR 75 30 min A1
60 min, 57K A1 60 min FE4T AR, 45 5K A M1 9 7K
P& T7 1 MR IR 1 B e e, R I RRIE IR R 22,
TEREIK L0 7 3 1) 4 A S W AT A R R R 2
B, AT 100,80, 60 CHEE 4545, #5 K PR WL o ¥4 0 -
o — LLARUER Bifi 9L B 8 % & R R, 4351 R 0. 35, 0. 54,
0. 56 mg/ g, HUEFE 80 CIK I Ml -
3.4 HEREENELERIW

O R PG bR R A B i A AL A O R
S, TR R 2H 2 A 1Y) MO A TR 5 o R 2 B A 174 6 2 o AT L
B I R R WA HRAL S S 5 ST R d A
PURFEE — a — LLARUER o 3 L S A AL (SR ) 5 3 1 0
G52 F IR, RUIZGM i 22 R K H S
BT (8 B M, AN B UV R i ke i o042 1 S g
(REE L) E il e 45 S BRI ZAR S 2 ) 2 2 -
o — LIARER AR 228K, s (6 24 i (—350) sk i 2
M LA RE T R B 0 S DU, 6 T S Mg LY
AR IO A A I A 5 o HE R Ry S A L (SR R PR
B, BEORTE R AL 7= T N i B R R
Ak
3.5 FHiEiEM

AHIFE TR ST T LM L (R R AIE T 1% A S A
3T I ) R RO AH €T 1, T S g L 2 BRI B i A
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