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(1. HArEGARFAER, Har M 730000; 2. HAZFER,HH 2ZM  730050)
WE:BH &R ANE 2Bk TR RSS2 SaurmE sk ik &34 % Waters Fun Fire C i 4£(250 mm X 4. 6 mm),
5 pm), B A A T - 0. 15% BFER 7k (A S BE) , A ik K 451 % 210 nm (0 ~ 36 min, & BRIk 7 A% & 5423 ), 326 nm (37 ~
41 min, 3T AFLAIR ) ,260 nm(42 ~ 53 min, £ 535 8 #] BB TR HFEH),283 nm(54 ~ 71 min, K ), Rk 1.0 mL/ min,
ARIRA 25 C, A 10 uL R BB ESF T As AR 3 AR F-TRH B8 TR 3 RS R R E S
AAE 2.37~47.4 pg/ mL.6. 61 ~132.2 ng/ mL.2. 74~54. 8 pg/ mL.1. 58 ~31. 6 ug/ mL.0. 657 ~13. 14 pg/ mL.1. 87 ~37.4 g/ mL.
7.87~157. 4 pg/ mLiE B A 5@ RRMAZMEE RARF(r20.999 6,0 =5) ;4% B A2 FH XIS R RSD 3H91KTF 3%
(n=6);FH AR ESH A 99.77%,99. 05%, 100. 37%,99. 64%,98. 79%,100. 10%,99. 36%, RSD %3 4 1.29%,1. 36%,2. 09%,
1. 64%,2.10%,1. 45%,2. 09%(n = 9) L5 %7 aRA FAL E SR A ARG BT, ST R T S EBoBAL b % AP 409820,
FEEER . B AT 5 RUR AR Btk Al R
Simultaneous Determination of Seven Components in Yifei Zhisou Granules by HPLC
LIU Yongchang',WANG Xuemei’,LI Xixiang®,GAO Lixia'
(1. College of Pharmacy,Gansu University of Chinese Medicine ,Lanzhou,Gansu,China  730000; 2.Gansu Provincial Hospital of Traditional Chinese
Medicine , Lanzhou , Gansu, China  730050)

Abstract: Objective

of seven components in Yifei Zhisou Granules. Methods The chromatographic column was Waters Fun Fire C column (250 mm X

To establish a high — performance liquid chromatography (HPLC) method for the simultaneous determination

4.6 mm,5 pm),the mobile phase was acetonitrile — 0. 15% phosphoric acid solution (gradient elution) ,the detection wavelengths
were 210 nm (0 — 36 min,ephedrine hydrochloride,and amygdalin),326 nm (37 — 41 min,glucosine thiocyanate),260 nm (42— 53 min,
isoflavone glucoside, ferulic acid, and glycyrrhizin) , and 283 nm (54 — 71 min, hesperidin) , the flow rate was 1.0 mL/ min, the
column temperature was 25 °C, and the injection volume was 10 pL. Results The linear ranges of ephedrine hydrochloride,
amygdalin, glucosine thiocyanate, isoflavone glucoside, ferulic acid, glycyrrhizin and hesperidin were 2.37 - 47.4 ug/ mL, 6.61 -
132.2 pg/mbL,2.74 -54.8 pg/mL,1.58 =31.6 wg/mL,0.657 - 13. 14 g/ mL,1.87 -37.4 pg/mL, and 7.87 - 157.4 pg/ mL
(r=0.999 6,n=5),respectively. The RSDs of precision, stability and repeatability tests were lower than 3% (n = 6). The average
recoveries of the above seven components were 99.77%,99.05%,100.37%,99. 64%,98. 79%, 100. 10% , and 99.36% with RSDs of
1.29%,1.36%,2.09%, 1. 64%,2. 10%, 1. 45%, and 2.09% (n = 9) , respectively. Conclusion This method is simple, reproducible,

and stable,which can be used for the content determination of various components in Yifei Zhisou Granules.

Key words: Yifei Zhisou Granules; HPLC;content determination
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R A A PR R, DIk 500 W AR % 40 kHz) .
1.2 iK%
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(L5 R 211105) , 3EHE T (L5 4 210803) , B 1 (L=
S 200321) , H & (L5 R 211121) , H B B2 (L5 R
210726) , F& [ K (4t 5 2 200218) , BR K2 (5 K
200427) , X4 15 (#Ht 5 M 210316) , 3 A1 (54
210522) , db ¥b & (Ht 5 2 200321) , I 0 (L5 H
210917) , B % (4t 5 K 210507) , & 5 F (it 5 K
210511) , B30 1 H oA B AR 250 A BRSTAEA W, IF i i
A B B 24 A R AR A AT R 2 W S R IR L A
B 2020 4F W 2 3 (—3) ) AH JC R 5 B A 5 T
28 WL X IR (41650 J19HB174062 , 4 M 98%) ,
H R RIS (5 207)12X136344, 46 41 94. 5%) ,
5 R PR E5 6T R A (FIE5oR A21070585, 46 4 98%) ,
By 5 7% o HE S (415 LO3A9D57744, 4l H 99% ) , I
F Bl A5URR £ X B A (A5 027GB165515, 4l %l
98% ) , 16 Jz 4 XF B i (415520 K09S111.123847, 4li i
98%) , v A A XF B 5 (L5 Sk Z28A61.2815, 41 &
98%) , ¥ [ R AR YR A BRA ) R O
PR EGSAl, K R BER I Al oK B R S AT 4l
2 HEE4&R
2.1 fBiEEHG

B . Waters Fun Fire C g4 (250 mm X 4. 6 mm,
5 wm) ;I : ZHE(A) - 0. 15% BEBRIA R (B) , Bh 8 1k
JI56 (0 ~ 5 min I 5%A, 5 ~ 15 min I} 5%A — 8%A, 15 ~
30 min B 8%A,30 ~ 40 min i 8% A — 17%A ,40 ~ 65 min
I 17%A — 20%A , 65 ~ 66 min I 20%A — 5%A , 66 ~
71 min i} 5%A ) 5 i3 : 1.0 mL / min; KK : 210 nm
(0 ~36 min, FFRIEHA 57~ ) ,326 nm(37 ~ 41 min,
IFT-HAR FUR LR ) L 260 nm (42 ~ 53 min, &5 5 i i 4
AR BTAR AR L H B AY ) , 283 nm (54 ~ 71 min, 18 7
H) s HE R 25 C; HEFE R . 10 L,
2.2 HmH&

FEAL T R RO B R RS H R M R
FI R BREZ S IA 8 BRZG M, i 10 % K 4 B 2 WK, B K
96 min, 157K $E B ; #Ab T ARG A SR+ b
WS IO AT RR SR IR T T RS A, 11 A
66% ., L 95 min, 15 £ TR HOR 45 7K 38 BOR #
WG N O AR ORISR YR 45, R 2 B 2 TE R
B, A K S BOROE B N £ B BURE B, YR 48 AN
BEREN 115 ~ 1. 20 BYHRE A 245 it A AT S R VE A
TR, 60 CH 442 h, 3 1506 F1 S 5, ok, BIFS 25
i 1k Wk R o 2 e T2 A 3 AR AL S g i
20220809,20220810,20220811 .
2.3 BREHE

TR X6T FR P A VAR < BB 7 o s 43 %o Lt 53 L G
PR , i A el i g 1 mL 43 500 4% ER B2 JRR 5 0 2. 37 mg
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AT 1. 322 mg T F AR FUER EL 0. 548 mg . B R
B A 4 BEAF 0.316 mg. BT B AR 1. 314 mg, H & 4F
0. 374 mg A8 K2 1. 574 mg AT RE G I 65 T 5 4 285 W B
Xof HE A Y B i, B E 25 2 5 mL, B R Al
J e 43 ) 47. 40, 132, 20, 54. 80, 31. 60, 13. 14,
37.40,157. 40 pg / mL TG X IR SRR

M I 2. 2550 PR &, FAH 2 ¢, K
R, B EIEHIR T RSB I 25 mL H B, FROE T
L (T30 500 W, 485 4 40 kHz) Zb 3 30 min, i
7, PR BRI R i, 450, et IR, RIAS.

ISFI P T HER 5 T VL 2 ) S T 2 A R R L RR
BUH B AT YT SRR PR B B PERE A Ffit
TR A AR 2 T IR A8 B4
2.4 FHiEFER

LRSS B2, 35 F 3R 45 10 pl, 4% 2. 1
T % S UERE I A |, 1 SR (0 1] & SR A T
i, E 55 TR B X T A € 1 A () £ B B ) A A
AR U, 45 WA Y RE IR B Rk 40 8 (5 > 1.5), HL
FFVAE T BT T4, R BA 7k L i i R A o ik DL 1

M R SR B L e R < R TR R
2. 30NN IR I A o, P P B A5 A 5 mL, AR
1 mL 43 51 7 &5 R bk 5 66l 2. 37, 4. 74,7.11, 9. 48,
47. 4 pg, EATE 6. 61,13.22,19. 83,26. 44,132. 2 pg,
IF T WAL AR £ 2. 74, 5. 48, 8. 22, 10. 96, 54. 8 pg, B
& SR AP 1. 58,3, 16,4.74,6.32,31. 6 ng, B
LR 0.657, 1.314, 1.971, 2. 628, 13. 14 pg, H F1F
1.87,3.74,5.61,7.48,37. 4 pg, 8 2 7.87,15. 74,
23.16,31. 48, 157. 4 wg AT B8 5T, 0 ) RS 2 W B
10 WL, 4% 2. 1300 R a3 S R 2 o A4S B0 1 o £
WeRE (X, g / mL) AR A AR W TR AR S EL (V) G\ AL bR
HEATEAE A 45445 DU o3 04 1l A 7 R 53 0 LA
WL (S /7 N) R 1011 3+ 1 IR A3 X6 HE i V5 A 10 Jolt e v
JE A A i R R IN PR 25 SR L2 1

2 P < B 2. 3 00T YR A 0T Ll VS W o,
2. 1T (A% A UEREIN RE 6 YR, 30 S0 1 AL, 25 SR R R
PR BB 75 A AT T T O SRR AL | R T A A
WEHF BT &R IR R R R 1 0 T AR Y RSD 43 5 A
2.62%,1.25%,1.72%, 0. 48%, 2. 74%, 0. 71%, 0. 57%
(n=6); MM LR B EINT & B S ] R %
34N Jo o U I 0T U RGE i, 2. 1 g A
SRR E 3 d, 45 5% 0T e ok B0 IR IR DR
WL RSD Y /NT 3% (n = 3) , RIUAAE T E R IT .

T Rt (A6 0 20220809) i 6147,
Fi2 2. 35T Jr il A L R R, 4 2. I i A
PEREINAE 0 SR 0 T AR IR 3108 5 1 o &5 SR 6 R JRR B
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0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
G H I
> 3 — E o 4 % B 2 =2 25
LOSBURFA 2. F50F 3N TAMARLE 4 MR 5 ARFAMAHEE 6. HIEF 7 B

A RANTRESER B AAREER C - L UESBEERZ(>ANEKT E5- ERT %2 FE HE HE)
E1 sSxwBEeiEE

1. Ephedrine hydrochloride 2. Amygdalin 3. Glucosine thiocyanate

4. Ferulic acid 5. Piroisoflavone glucoside 6. Glycyrrhizin 7. Hesperidin

A. Mixed reference solution B. Test solution C —I. Negative reference solution (lacking Ephedra Herba, Armeniacae Semen Amarum,Raphani

Semen, Angelicae Sinensis Radix, Astragali Radix,Glycyrrhizae Radix et Rhizoma, Pericarpium Citri Reticulatae,respectively)

Fig.1 HPLC chromatograms

F1 THRSNEEXZERSKRINR EERBELER (n=5)
Tab.1 Results of the linear relation test,LOD and LQD of

seven components (n =5)

2.5 HEmEENE
34 (35439112 20220809, 20220810,20220811)
FESL A IE &, BRI AS 300, 4% 2. 3T Jy v A IR

P4 2. 1 I @ AR PEERRIE TSR g AR, I

A BRG# i SERE AR RER
(pg/ml)  (pg/nL) (pg/ml)

LBERA Y=1719861.266X - 10056.472 0.9999 2.37~47.4 474 15.80
ey S Y= 469 459X - 17537 0.997 6.61~1322 1322 407
MFERABE  Y=4603357.370-103256.352 0.998 274~548 548 18
LERRMAGEE V=181860Y-16191.128  0.9%96 158~3L6 316 10.53
F## ¥=474236 + 12016 0.997 0.657~13.14 131 438
+3E% P=405240.3520K- 451592 0.9997 187~314 34 1246
iy € V=380 254X - 12312 0.997 7.87~1574 1574 .47

A AR WRS,

3 itig

3.1 $ERRRA IR
ARG 2z 5 R W], R R R B 2 A Bt & F

Wiy At S L 3R VE R A B AT

SF-Fig A0 R rPAX e S VAE AR L T e SRR ER LA

FFSRF UL P W A0 70 B B B BT R piad

AT AR T T OB SRR AR | T S T A A M T
PR H R O R H & 1Y RSD 41 5 A 1. 16%),
0.54%,1.41%,0.76%,1. 13%,2. 18%,0. 60%(n = 6) ,
FRHEEE R

FeE MG < W] — 41t (4154 20220809) £ i 1
L3 2. 3T kil A A, 4300 T 0,4,8, 12,
16,24 h 4% 2. 1 500 35 45 R R 2 |, 10 s T A
SRR RRRREOL AR T TR AR B S
R A BT (BT R L R R R T g T ALY RSD
433K 1.25%,0. 16%, 1. 34%,1.79%,1. 09%, 1. 12%,
0. 12%(n = 6) , F W HER S 24 h NFRE I R4

A TSR < B 0 45 B4 7 S AR RE i 9 1y,
142 g KPR E 152 80%, 100% , 120% 43 Sl Jin A

TRA XS IR, 4% 3 0%, 742 2. 3T J5 i il 4 K ot

W, 4% 2. VI G A PEE R E TR IR 4
W2,

PUAEAL S AR, B S A A A LA U R
g Iy - 0GR BB R A BUR T R P B
SR TR BA YU PR - BISEIE ik
X7 AL A3 SR 0 E (AR A Y o
3.2 BILEMHIRE

TERMN e +E b AB5E o E 67 190 ~ 400 nm
WA Rl G 7 R o A T 4 i R A e R R
WO, 256 45 L3 1 S8 AU D, e 2 e B0 4 Ui
K07 2, ARG % oot 35 e i T4, & IR ER 1R R 2%
ol A AR U B 2 IR 25 A R O L 7
210 nm K Ak [R] Bp ARG B, 7 35 I T B A, B4R PR
B S T 2 W L BT AR R R S e )
I, TE VT4 e A I BRI A8 22 H BT 2R A 1 0 1) 1
., F 260 nm Y4 Ak [ ARSI, 3 ol e o W A B A, 0
TV S A o e 2 B PR TR PR BB 5 45 {1 T 210 nm J%
A [ B Az, 8 S T A 2 W (BB R L H
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Fz2 MENKRELER(n=9)

Tab.2 Results of the recovery test(rn =9)

A Hadting) MAZ(ng) WFZ(mg) =RE(R) X(%)

RSD(%) | A& H&EAE(mg) MAZ(ng) MEE(mg) =KE%) X(%)  RSD(%)

ELS ¢ 0.4103 0.3282 0.7349 98.90
0.4101 0.3282 0.7358 99.24
0.4105 0.3282 0.7313 91.75
0.4103 0.4103 0.8235 100. 71
0.4105 0.4103 0.8279 10L73  99.77
0.4103 0.4103 0.8266 101. 46
0.4103 0.4924 0.9007 99.59
0.4103 0.4924 0.8993 99.31
0.4102 0.4924 0.8989 99.25
FEEF 3.8328 3.0662 6.8010 96. 80
3.8326 3.0062 6.8290 91.72
3.8328 3.0062 6.8560 98.60
3.8325 3.8328 7.663 1 99. 94
3.8328 3.8328 7.6689 100.09  99.05
3.8327 3.8328 7.6297 99.07
3.8325 4.5994 8.4177 99.69
3.8328 4.5994 8.4889 101.23
3.8328 4.5994 8.3546 98.31
FrERARL 0.3024 0.2419 0.5487 101.82
0.3022 0.2419 0.5401 98.35
0.3024 0.2419 0.5452 100. 37
0.3024 0.3024 0.6155 103. 54
0.3026 0.3024 0.609 1 101.36  100.37
0.3025 0.3024 0.6131 102.71
0.3022 0.3629 0.6613 98.95
0.3024 0.3629 0.6569 97.69
0.3024 0.3629 0.660 1 98.57
0.3303 0.2642 0.5911 98.71
0.3301 0.2642 0.5903 98.49
0.3301 0.2642 0.5938 99. 81
0.3303 0.3303 0.6673 102.03
0.3302 0.3303 0.6659 10163 99.64

LER KA 5

=i
S
o

=

0.3304 0.3303 0.665 1 101.33
0.3303 0.396 4 0.7225 98. 94
0.3303 0.396 4 0.7196 98.21
0.3302 0.396 4 0.7173 97.65
1.29 | F#& 0.1883 0.1506 0.3341 96. 81
0.188 1 0.1506 0.3359 98. 14
0.1883 0.1506 0.3332 96.22
0.1882 0.1883 0.3789 101.27
0.188 4 0.1883 0.3775 100.42 9879 210
0.1883 0.1883 0.3796 101.59
0.1883 0.2260 0.4136 99.69
0.1881 0.2260 0.4058 96. 33
0.1883 0.2260 0.4113 98.67
136 | %33 0.6206 0.4965 11120 98.97
0.6204 0.496 5 1.1103 98.67
0.6203 0.495 11151 99. 66
0.6205 0.6206 1.2463 100. 84
0.6206 0.6206 1.2521 1076 100.10  1.45
0.6205 0.6206 1.2579 102.71
0.6204 0.7447 1.3622 99.61
0.6206 0.7447 1.3531 98.36
0.6206 0.7447 1.3676 100.31
209 | BEF 5.9698 4.77158 10.730°5 99. 68
5.9697 4.7158 10.6259 97.50
5.9698 4.7158 10.5989 96.93
5.969 6 5.9698 11.798 1 97.63
5.9697 5.9698 11.8357 98.26  99.36  2.09
5.9698 5.9698 11.8936 99.23
5.969 8 7.1638 13.3209 102.61
5.9697 7.1638 13.3154 102. 54
5.9698 7.1638 13.1258 99.89
1.64

R3 HERPERDRENELER (mg/g,n=3)
Tab.3 Results of content determination of each component in

samples (mg/g,n =3)

A8k KB LEREW
3 Cowses T T mam 4a¥ pad
A AmE WARE

20220809 0.2051  L.9164  0.1512 0.1615  0.0942 0.3103 2.9849
20220810 0.2052 L9045 0.1523 0.1502  0.0940 0.3097 2.9821
20220811 0.2046 19137 0.1531 0.1623  0.0943 0.3115 2.9912

T 260 nm P KA [R] B A, IF F B SR R T 326 nm
PR ARSI A B A T 283 nm P ARSI L 7R Rl — (52
(R AN [i) B 1] B 358 8 AN [ G T 3 K, AN AN RE [] R AG: T 25
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JIti L WK AR T A 7 ol 43, 3 T 48 B S B T O E G BN
MR L, BT O - 0. 1% B IR IE WA NG -
0. 15% W FR IR, fre 20 12 VUG B AR R T shi A L B vk
JUG, 25 B3 o3 B ROR B, ot e
3.3 REFERERE
AR & Tk AR R TP BT
FER I T g B R 2 A () A A B e A SRR
FrH A Y OB 2 B AR BRI S R
R T WA 70% W, 2555 DL 70% W B4R R
(IR A P 5 2 s PRI [R] 5 %8 17 15, 30,45 min' 100,
LR E SR R P A B 30 min, I 2% 20 16 B 4



