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WE:RH ASRNNTEATIREFPEARLE ARC DT o - FRE kit KREE W EF H B0 —0
%Rk HE R\ ZHRORAEEEN T, €354 4 Diamonsil C ;42 (250 mm X 4. 6 mm,5 wm) , A H T - 0. 1% Brdg i (B
PRMBE), AR A 1.0 mL/ min, AR A 30 'C, Mk KA 237 nm, #EHEFA 0L AKBEEZANAY i 5ER L CE AReD
T o - A T ER ootk B H S H B A6 AR AR R B RN — i B R A S AR AR T AP RS 69 & AL Sl ey £
FER ENECE ERC BT o - AW o KR EE A R BRI E 2,67~ 133,41 pg/ ml,
0.89~44.60 pg/mL.1.36~67. 85 pg/ mL.1.53~76. 65 pg/ mL.2. 00~ 100. 12 g/ mL.3. 00~ 150. 20 g/ mL.8. 51 ~425. 61 wg/ mL
LEASERREMER R RIF(r>0.9995,n=6) 4 F L AL F LRI R RSD ¥/ T 2.0%(n = 6) ;3 du b =l 5 5
B A4 99.09%, 97.34%, 97. 42%, 96. 85%, 98. 60%, 99. 20%, 99. 09% , RSD %~ %] # 0.72%, 1. 68%, 1. 75%, 1. 29%, 0. 69%, 0. 79%,
0.97%(n=9) K L& HRE LT o - HWE iR AFEFE L HFH R TRER T 24 % 1.3159,0.7059,
1.1805,1.2241,1.2385,6. 717 8; R F) &34 &3 iRk AR T o9 T H M RIF, 2R 6 RSD 1K T 1.50%.— M %% 5
IMhRik e S Bt F A RAAT R Z G BIEA DT 2. 0% .18 ZA R ETAME SREHATE, TATHEA T IREGRSIEH,
KGR A0 B — M SRk R SR RS DT o - AR ek B KR R W A e
Simultaneous Determination of Seven Components in Puyuan Hewei Capsules by QAMS
LI Huaiwei,WANG Jin,REN Zhongli,ZHU Weikun,ZHANG Peng
(Heze Institute for Food and Drug Control,Heze ,Shandong ,China 274000)
Abstract: Objective To establish a quantitative analysis of multi — components by single marker (QAMS) method for the
simultaneous determination of tetrahydropalmatine, palmatine hydrochloride, @ - cyperone, caffeic acid, luteolin, liquiritin and
ammonium glycyrrhizinate in Puyuan Hewei Capsules. Methods High — performance liquid chromatography (HPLC) method was
adopted, the chromatographic column was Diamonsil C,; column (250 mm X 4.6 mm,5 wm),the mobile phase was acetonitrile —
0. 1% phosphoric acid solution (gradient elution),the flow rate was 1.0 mL / min,the column temperature was 30 ‘C,the detection
wavelength was 237 nm, and the injection volume was 10 L. With luteolin as the internal reference standard, the relative
correction factors of tetrahydropalmatine, palmatine hydrochloride, @ — cyperone, caffeic acid, liquiritin and ammonium glycyrrhizinate
were established. The contents of seven components were determined by the methods of QAMS and external standard method
(ESM) ,and the differences between the calculated values and the determined values were compared. Results The linear ranges of
tetrahydropalmatine , palmatine hydrochloride,a — cyperone, caffeic acid, luteolin, liquiritin and ammonium glycyrrhizinate were 2. 67 -
133.41 pg / mL,0.89 - 44.60 pg / mL,1.36 - 67.85 pwg / mL,1.53 - 76.65 pg / mL,2.00 - 100.12 pg / mL,3.00 -
150.20 pg / mL,8.51 — 425.61 pg / mL (r = 0.999 5,n = 6). The RSDs of precision, stability, and repeatability test results
were all lower than 2.0% (n = 6). The average recoveries of the above seven components were 99.09%, 97.34%, 97.42%,
96. 85%, 98. 60%, 99.20%, and 99.09%, with RSDs of 0.72%, 1.68%, 1.75%, 1.29%, 0. 69%, 0. 79%, and 0.97% (n = 9),
respectively. The relative correction factors of the above seven components were 1.315 9,0.705 9,1.180 5,1.224 1,1.238 5,and
6.717 8, respectively. Good repeatability was observed in different chromatography columns, chromatographs, flow rates, and column
temperatures, and the RSDs of the results were lower than 1.50%. The absolute value of the relative errors between the content
determined by the QAMS method and the content calculated by the ESM was lower than 2.0%. Conclusion This method is
reproducible,accurate and reliable,which can be used for the quality control of Puyuan Hewei Capsules.
Key words:Puyuan Hewei Capsules; QAMS;tetrahydropalmatine ; palmatine hydrochloride;a — cyperone;caffeic acid;luteolin;liquiritin;

ammonium glycyrrhizinate
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EUAS: 56 T FH %o B 24 61 A BB S A 2 ) iR B, B
mm?ﬁﬁﬂ\gﬁgﬁ%Lﬁﬁiwﬁ%ﬁﬁhﬂ
43 18] AR A2 1E PR, [R) A 22 22 48 B B 405 - o), ] g
R 30 B A | B 4 v 4 il o 550 5 & o AR AF 5 ST T[]
B0 S e A IR TP R O K R ST o -
BB e AR R (NS CH R H R R
B A — I 20 LU R PR 50 e S
RAEWTF .
1 UE5KHE
1.1 {Yz5

Shimadzu LC — 2030C 3D % @& S AH (3% ( H AR
Shimadzu 2 7] ) ; Agilent 1260 Infinity I I 280 & 2O AH 2,
WA (32 Agilent 23 7 ) 5 XS105 DualRange 7Y Hi K
(#i 1 Mettler Toledo 28 7l , 45 B K+ 7143 2 —) ; PRD —
S — Q277 RUHE 5 I i Ve A CHUH AR 7 A FRA |, TR
600 W, JHi 23k 42 kHz) .
1.2 iR%

FEFHZ 2 F X IR (L5 4 110726 - 202020, & i

H99.3%) , g B ST X R S (45 ok 110732 -
201913, &4 85. 7%) , MNMERR X HE & (HE5A7 110885 -

201703, % & 4 99. 7%) , A R B2 X I 5 (HE 5 R
111520 — 202107, & 54 96. 3%) , H 8 % i 5 (3L 5
111610 — 202209, 7% 5 4 95. 2%) , H #1455 18 5
(#t5 K 110731 - 202122, /‘Ej@ 94.4%) , o0 — 75 M
Sf BE (654 110748 — 202117, 550 99. 8% ) , ¥
A 24 R 5 e %Eﬂ%ﬂ&%&(ﬂi% #
k& R B RE 0. 25 g, #iL 5 43 51 A 20210903, 20220201,
20220601) ; ZJE  HBE BEIR YA R (A4l K R R Ak
2 FiEEHER
2.1 %1E7’§14:

{4 1% 4 : Diamonsil C,g#£(250 mm X 4. 6 mm,5 pum) ;

wamjb.]ww\, o J‘L_M._JL

WA S (A) = 0. 1% BRI (B) , B BE Ve (0 ~
10 min B} 10%A , 10 ~ 35 min 5} 10%A — 25%A, 35 ~
45 min B} 25%A — 40%A, 45 ~75 min I} 40%A —
95%A., 75 ~ 80 min I 95%A — 10%A, 80 ~ 85 min I}
10%A) ; Ji i : 1. 0 mL / min; &0 1 : 237 nm; #H75 .
30 C;#EFEEE 10 pl.
2.2 BREHE

Hxﬁéﬂ%%a%% ERPREL LT (o — A BRFEA W R
ARPRRFCZ H AT H R IR B IR A B R R OE
ﬁ%lmnﬂﬂ@?ﬁ%ﬂﬁmﬁgmgﬁ 1.3341,0.446 0,0. 678 5,
0.7665,1.001 2,1.502 0,4. 256 1 mg/ mL &% F8 5
BV 5 B R B I 48 V45 1 mL, B 50 mL 25 &,
T H B 2 B AT A T VAR B 43 Sk 26. 68,8, 92,
13.57,15.33,20. 02,30. 04, 85. 12 wg / mL IR 4 %
VA

20 BitE d NS IR 5] 3. 0 g KGR, &
FLIEHETE M 5 2% A F B 50 mL, %% € , FRE i i,
B A AL 3 (TR 600 W, 4% ok 42 kHz) 40 min, 04,
FH A e 2 2R A o i, 8t BRI R

FEAE AL T7 T8 53 0 il A ik A B R R A
FIH B A4 B RE O, Fie A3 s T 25 i o 25 B A
X HE S T
2.3 HEFEE

LR MR B 2. 2 T T IR A X B A LA A
VRV TP X TR VA3 B, o3 il e 2. 1 T g A%
PSRRI R o 25 5 45 B0 1) i e 4 B BE Y KT 1.5,
H X BIE T4 s K LA 1.

LPEXRRFE G HEWE 2. 20 FIE R LE iR
R T 5T o — A BRI OMMERR AR E R CH R CH R
TR e of R P 455 0.1,0.2,0.5,1.0,2.0,5. 0 mL, 43
SE S0 mL A m P I B 2 FEAT 4K 2. 1T (g
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1. Caffeic acid 2. Liquiritin = 3. Tetrahydropalmatine 4. Palmatine hydrochloride 5. Luteolin 6. Ammonium glycyrrhizinate 7.« — Cyperone

A. Mixed reference solution B. Test solution

C - F. Negative reference solution (lacking Corydalis Rhizoma,Cyperi Rhizoma,Taraxaci Herba,Glycyr-

rhizae Radix et Rhizoma,respectively)

Fig.1 HPLC chromatograms
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FAFHERENE , LAAS 173 B vk BE R ARAR (X, g / mLL)
W T B AR AR (V) BEATER R BT R L3R 1
K1 THRSEEXRERER(n=06)

Tab.1 Results of the linear relation of seven components (n = 6)

BA ELE: LB E (pg/ml) r
EMETE ¥Y=20.1399 X-4.9692 2.67~133.41 0.999 6
HMELIT  V=36.0646 X+2.9889 0.89~44. 60 0.9999
a-FWER  ¥Y=22.2103X-1.9810 1.36~67.85 0.9998
ki ¥=20.9859 X+1.3985 1.53~76.65 0.9995
AEEE Y=26.0185X+9.7920 2.00~100. 12 0.999 6
HEF Y=21.9835 X-8.6338 3.00~150.20 0.9999
HEH % Y=3.9203 ¥-4.2301 8.51~425.61 0.9995

WG 2 FE A« B 2. 2 100 VR A X A A T o,
2. VI (O35 2 A SE AR A2 6 UK, 0 SR U T AL 45 21
SEFAR R FRE DT (o — T BFER  oinERR A R A
R CH AT H R R B 0 1w LY RSD 43 R 1. 35%,
0.77%,0.92%, 1. 65%,0. 88%,0.52%,1. 03%(n = 6) ,
TG R AT

A P ORE A (L5 20210903) 6 17, 44 2. 2
TR 5 i il 2 A S W, 4% 2. 1 I (i SR R e s b
FEDSE 6 WK, s T AL, R A i A5 RIETH R &
R R E DT (o« — A EE R R R ELR H R
T OH B & B RSD 43 W 0.99%, 0.91%),
1.83%,0.76%,1.25%,1.37%,1.05%(n = 6) , £ )5
REE R

R MR - B 2 PR 100 T b3kl VA T
T 0,4,8,12,16,24 h B4 2. 1 01 F (i 25 SRR
FE L IC R A A IR 4R R DT (- A
B Ol AR AR R R H R R e T AL RSD
43514 0.27%, 0. 55%, 0. 92%, 1. 36%, 0. 34%, 1. 19%,
1.30%(n = 6) , FIABER A IAAE 24 h INBREPE R AT

TR a6 BUEL A i (B R K Ehr e
9T o — FrBAEA  MERR AR CH AT R R
B 0 o KL 50. 47,31, 00, 15. 74, 20. 50, 67. 60,
112.47,362. 83 ng, #iL*5 4 20210903) (4 ¥ & 9 43, BF
Y, B 1.5 g K BRRAE , 4350 I A B i (4T B % iR
AT (MEBIR 2. ERR M SYT o — A BRHER DIIMERR A
FREZ CH R H RS /5o 0. 153 5,0. 106 2,
0.0516,0.0635,0.2102,0.3530,1.028 8 mg/ mL)1.0,
2.0,3.0 mL, 4% 30y, #4 2. 2 000 il s il S v v ks,
2. 13 B S5 i S R A R R K AR
PR EHYT o — A BAER OMMERR AR R CH A H R
PR B (1) - 349 11 WS % 43 53R 99. 09%, 97. 34%,97. 42%,
96. 85%, 98.60%, 99.20%, 99.09%, RSD 43 % N
0.72%,1.68%,1.75%, 1.29%, 0. 69%, 0. 79%, 0. 97%
(n=9), R AERE R I
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2.4 HEXKIERETFESL

AEXF AL T PR 2 K 3 W O P G R B 428000 &R 51
JoT R VAR B TR A ) R AR, e 2. 1 T e S A i Ak
PEFEMAE 6 YR, 10 R AL . AR R B Z N NS, $50
K foyo= (W x A 1 (W, x A FHEAI A 7 2,
ACHNS YR, W oINS YR EE A R R AR oy 06
T AR, W ORI o3 B B M B TR AR R £ R (Y) 3k
PR 57T (B) v — A BRFER (X)L o idE R (KD | H #FF
(GG) H B E (GA) AR EZ (M) A X AL IE A+,
ZERILFE 2,

®2 CHEASHEMKRERTF

Tab.2 Relative correction factors of six components
ROMBRER  fiw A ko o fam fa

1 1.3231 0.7053 1.1566 1.2117 1.2553 6.7050
1.3095 0.6836 1.2018 1.2146 1.2683 6.7237
1.3436  0.6887 1.1569 1.2169 1.2298 6.7673
1.2865 0.7185 1.2039 1.2239 1.2331 6.8047
1.3450 0.7219 1.1950 1.2463 1.2245 6.6534
1.2878 0.7174 1.1686 1.2309 1.2198 6.6528
1.3159 0.7059 1.1805 1.2241 1.2385 6.7178

RSD(%) 1.97 2.32 1.89 1.06 1.54 0.91

AR 1E R T PP 2 B 2. 2 300 TR A% B
TGS &, 4% 2. VI T B AR R E |, 4300 B 25 AN
[A] ﬂ%%gi@*ﬁélgﬁ((Agﬂent 1260 Infinity I #Y | Shi-
madzu LC — 2030C 3D %! ) A [A] 55 {4, 3% 44 ( Diamonsil
C,s M . Welch Ultimate XB — C g #F . Zafex JX — C o4, ¥
K294 250 mm X 4. 6 mm, 5 wm) AR #E (0.9,1. 0,
1. 1 mL / min) FUAR R A (25,30, 35 °C) SFARX A% 1F A
TRy RE M 455 0L 3 3, R R s 4544 F 2R R £
R MR STT (o — AR OEERR H R H R R
B A X A2 T PR TG d 3 2 )
2.5 FFNRS EIgIEE A

B2, 2 30 MIRA X MR WG 1 H 2. 1L T A
M SRR A2 6 UK, SR R AR X £ B4 B [B] (RRT) 15 %
B AT AL, DR R R NS, 43 il 3%
S RRT = RT /| RT T HIETH R O F(Y) HRE 5
1T(B) o — B (X)) MIHERR (K)  HFAF (GG) VH A
R4 (GA) ) RRT. 2P RT A NS YR B B B], RT, R
oI 8 3% B BSF ) o &85 5 DL 3 4, R IR [R) 25 F 45 i
7 RRT T 2557
2.6 —METEESIMRENESE

B34 (5391 4 20210903 ,20220201,20220601 )
FE 2530 A PR E 440 2. 2 T 7 il A& Atk A
W3 2. 1 TR S A R RE I  IE SRAEI R R R
R U 55T o — A BRI OMMERR AR R CH R R
i Bt P W T RS 43— ) 22 D1 RN bR 43 )T 3R 4% B

BT = NS R~ U R )
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Tab.3 Relative correction factor of each component under

different conditions

x5 I#YER—NSIFESIMRENEL RICE (ng/ 4iL)
Tab.5 Comparison of the results of three batches determined by
ESM and QAMS (pg / capsule)

ARR% T O I R I T

NE Aglent 1260 Diamonsi C g 13108 0.6958 11807 12333 1.2369 6.6753
Infnity 12~ Welch Ultimate XB- C, 2 1303 0.7122 11726 1.2136 1.2393 6.7698

Tafex JX - C 13088 0.7103 12062 11932 12275 6.6736

Shimadzu LC - Diamonsil C 13126 07035 L1792 12220 L2219 6.6823
2030030 Welch Ulimate XB-Ci 1.3167 0.6988 11764 12375 12535 6.7612

Talex JX - C 13236 0.6956 11830 12081 1.2246 6.69%9

X L3155 0.7027 11830 L2180 12340 6.7099
RSD(%) 0.4 103 Lot L3 0.95 0.6
it 0.9mL/min 13202 0.7002 L1833 L2209 12366 6.7182
1.0l / min 13133 0.7103 12034 12312 1.2329 6.6705

. L./ min 13179 07031 11780 1.2009 1.2394 6.7738

I L3171 0.7049 11882 12177 1.2363 6.7208
RSI%) 0.7 068 LI3 L2 02 07
i3 AN 13196 0.7122 11795 12314 L2481 6.7815
30°C 13251 0.6975 11860 1.2265 1.2369 6.6952
35C 13044 07057 11855 12018 1.2298 6.6718

X 13164 07051 11837 1.2199 1.2383 6.7162
RSD(%) 0.8 LO4 030 L3 075 086

20210903 20220201 20220601

i
TOURME QMISE REG) ESWE QAVSE RE(H) ESE QAVSH RE(%)

ERECE S04 5031 -0.32 4922 4951 059 4803 4851 100
AHELTO3L00 3129 0.9 3L95 B L1969 3057 -0.39
a-FBE 14 1586 076 1795 12640 -1 1226 1145 L1
i 050 2035 <073 2097 2.2 LeT 209 2082 -0.7
KEEE 6160 69.16 8. 52

FEE 124 1LY -1 1055 1013 -0.38 11203 1124 0.36
FEEE L8 3643 042 36907 L4 060 36135 380 0.3

R4 TRBIEFGETEHSHIEXR E R E

Tab.4 Relative retention time of each component under different

conditions

NE bk T, RRE,  RRE, RRL, RRT,, RRT,,
Aglent 1260 Diamonsil €, 0.7798 0.9069 L.S4I1 0.4274 0.6782 11201
Infinity I Welch Ulimate XB-C, & 07796 0.8933 1,597 0.4185 0.6791 1.1239
Tafex )X - €, 0.7785 0.9018 1.5426 0.4332 0.6809 11218

Shimadzu LC - Diamonsil €, 0.7693 0.9103 1.5188 0.4266 0.6715 1.1286
2030C3D#  Welch Ultimate XB- C, 2 0.7715 0.9088 15296 0.4305 0.6706 11193
Tafex JX - €, 0.7803 0.8921 15382 0.4216 0.6763 1.1264

1 0.7765 0.9022 15350 0.4263 0.6761 1.1233

RSD(%) 0.62 08 060 L2 062 03

SIS RAR XS 1R 22 (RE) I 4 XHE 4 /N T 2. 0%,
2R S RIS R R E RS RS,
3 itig
3.1 #ERERSSHSWIERE

T TS B AL T R, SR I HORS B L
T, A BT VR 28 1k R A AT , 3 2 D T R TR M AR
45, H ROANIRAR I PR TR R 1T i e
4URZ5HF i EEIEME M IE MR QR IR YT (A
AR ) o — T R (A B (IR A J2R B3R IR A 3)
HR CH R RS CH R o i i1 Ak oy, KA
T JSZ IR 70 149 PR B o AR KT R P AR E
RN 23 15, G IEIEIE RAF B T 0 A5 e A
SR REEOR S 1510 SO AR R B RAE NS .

7 ESM k35 5T ik, QAMS ik 45—l % 3% %,
Note: ESM refers to external standard method, and QAMS refers

to quantitative analysis of multi — components by single marker.

3.2 HiXmiAmEsEERE
53 ) 75 B2 AN [A) B2 O W (HH P L I L 70% HH it
70% BRI AN [RIHR BOH = GRS 4 5 [l gt 45 550
AR AR BT 1E] (20, 30,40, 50 min) ¥ ZERA R 2, % Eh R
ELE YT co — A BAER OAERR AR R H R H R R
Bl B WRRCR 2 W, R Y IR 7 R RO 4% B 43 1 25
HRPGSCR R, HEVE T E , $EHC40 min F150 min A1)
R 25 S AN K R I, e 45 Y sl 75 $ L 40 min.
3.3 @K REE
ZELPNHEE — KON - KR sh AR, B35 143
B H, I ABEIR J5 vl B B 2 s 10, 06 - 0. 1% Bk
P V5 VA 5 R I XS 7 A B A3 Y A B RO B A B T
237,254,280,323,350 nm P AL NE, 455 237 nm
WA AL w7 BB o, SO 237 nm RGN K .
3.4 FHEIFEM
A5 P ST B — I 2 PR R TR A
25 L UERR P A, AT (] A 3000 2 vl oo A i e e vh 7 B o Y
o, HE SR SAMR A E 2 R T 2R
S 3k
(1] s . At B ERRA TG 7 RAMEF Xk
R 5 GA[)]. 16 RSN ,2021,14(35):74 - 76.
[2] % W . AAAFRERST N B OARRE X EE
R BFHEALFTREOYA)]. RBEFSER,
2019,16(14):2063 - 2065.
(B ERHAHERS . PHEAREREHE(—HK)[M]. b
B E 25 A3 Ak, 2020644 - 645.
[4] LpR, 643 g% . HPLC M E i f gk Ptk
zEe=[)]. FESEARSEE,2011,23(10):901 - 902.
(5] ZHE,EEA,KBMH,F . —N S rE s BmRisH(]].
B @ 25 2 & 2011,36(6):657 — 658.
(6] £ #,% 3, X2, 5. —NEEEaebdRmEars
Fag AP ET]. P x25,2016,38(2):395 - 402.
(7] # 7&,7%%% . AF HPLC 35 A%, % #H4FR 4N
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