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FE BN ZIZRENE B R T X R R RRBAD RS T ZHRME#E L X G4 Lichrosphe C A
(250 mm X 4. 6 mm,5 wm) , A8 H FE - T - 0. 015 mol / L + =t KA EE AR 753k (20:35:45,V/V/ V), i&ik # 1.0 mL/ min,
Ml g KA 265 nm, A E A 30 C,#HAAFTH 20 pL R R KW X R kB D BB A E S E 172.10~2 151,25 pg.
93.16~1164.50 pug.73.38~917.25 pg FE A A5 @AMEAMEX 2 R4F(r=0.9999,n = 6) ;45 % & AE M & KB4 RSD 31
F 2. 0%; F 34 e AR w5 51 4 100. 48%,99. 91%,100. 02% ,RSD 53 H 1. 44% ,1.56%, 1. 64%(n = 6) L& % F ik Ak H A2 e
ik EEMF AREH, TR TR R E O R AL P R R A E R R A R ST
KB 2B AN ; & BURAR Bk R R A R R R B A
425 : R932; R284.1; R286.0 AR A
Simultaneous Determination of Three Alkaloids in Kochuang Acupoint Applications by HPLC
DONG Wenshen' ,ZHOU Qiujuan®,LIN Zhi',CHEN Ying',JIANG Yan',LI Yi',QU Falin'
(1. The 904th Hospital of Joint Logistics Support Force of Chinese PLA,Changzhou,Jiangsu,China 213003; 2. Hospital of Integrated Traditional
Chinese and Western Medicine ,Wujin District , Changzhou, Jiangsu ,China 213003 )
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Abstract: Objective To establish a high — performance liquid chromatography (HPLC) method for the simultaneous determination of

evodiamine, rutecarpine and berberine in Kochuang Acupoint Applications. Methods The chromatographic column was Lichrosphe
C,s column (250 mm X 4.6 mm,5 pm),the mobile phase was methanol — acetonitrile — 0. 015 mol / L. sodium dodecyl sulfate (SDS)
aqueous solution (20:35:45,V/ V/ V), the flow rate was 1.0 mL / min, the detection wavelength was 265 nm, the column
temperature was 30 °C,and the injection volume was 20 pL. Results The linear ranges of evodiamine, rutecarpine and berberine
were 172.10 -2 151.25 pg,93.16 - 1 164.50 pg,73.38 = 917.25 peg(r=0.999 9,n =6). The RSDs of precision, stability and

repeatability tests were less than 2.0%. The average recoveries were 100.48%,99.91% and 100.02% with the RSDs of 1.44%,

1.56% and 1.64% (n = 6). Conclusion

The method is simple, rapid, reproducible and accurate, which can be used for the

simultaneous determination of evodiamine,rutecarpine and berberine in Kochuang Acupoint Applications.

Key words:Kochuang Acupoint Applications ; HPLC;evodiamine ; rutecarpine ; berberine ; content
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20210120,20210122) ; 5 2 B H3O6 FE T (4154 110802 -
201710, % 4% 99. 6% 1) , 2= 4 B YA i (AL 524
110801 - 201608, &% 99. 7% 1) , /NGB X IE & (it
5110713 - 201814, & 4% 86. 7% 11) , ¥4 A [
B 25 i E W IE B s T e SEBR R BN (SDS, 9 e 7K B
25 A A FRA R A5 4 101420190415) 5 R | 2
Sy gl HA R 2 o A 4, K S alifk oK

2 HEEHER

2.1 BiEEH

{35 HE : Lichrosphe C ¢#E(250 mm X 4. 6 mm,5 um);
A B — 205 - 0. 015 mol / L SDS/KIA# (20:35:45,
VIVIV);HE 1.0 mL/ min; FE iR - 30 °C 5 KM % K
265 nm; A 20 wL.

2.2 BEHE

U B L 5% AR 0 YRR A /N BE OGS R A
KB FRAE , B 100 mL 28 B, I B9 i iU B 1 mL
A3 590 B B B 86. 05 g\ T 2K BT UK B 46. 58 g FilZI
BERK 36. 69 g TR G X IR SR -

WU G 5 R Fe A e M s det, I,
e RS HL o, KBRS, BRI, i Y
50 mL, % Z€ , FRE i, IR0 1 h B (B3R 8 300 W,
W3R 50 kHz) 40 min {02 500, BERh 2 03
P, FEA) UE AT RS 2 ICUE W 10 mLL, RIS e
PR &, R N AAOK (70 ~ 80 °C) 10 mL, 4 7 fiff
W, 1 0.1 mol / L NaOH ¥ pH £ 8. 5, 43 % F 20, 10,
10 mL @ GEAE 3 YK, & JF A ORIl 28 1, 5k
i Z2 U R ()% 5k 300 W, 4%y 50 kHz) fiff
W, B 10 mL AR, 0. 45 wm IALIEIEE i, Bt
TR, B A i R VA A

Fe b J7 T2 53 ol il & e S 4 B )1 A% 2 6 1 B
PERE i, F5 A VA V) 2 1 5 I M X B A U
2.3 HiEFER

L JE MG - A IR 2. 2 T TR A A AT
b3t VS YRR B P o) R R VS VA A e, 0 2. 1 T g

AP UEREIN A , 10 SR AT AR L 45 TR SR R BRI 5 2 0 U
/N BB, 1) o35 0 55 AH 4B (i e i A B BE S K T 1. 5,
B BT T4, Rk L m it R A ik R LR 1,

LRMEX R A58 R A SRR 43 DR 25 W 2. 2
TR IR N IR S 2,5,10,15,20,25 WL, 2. 1 F
O S UEREN S | i0 e T AR, DAERE I (X, wg) A
A TR (V) PN ABBREATE P ), A5 1 5 R
ZERIFE 1,

1 BMXRERER(n=6)

Tab.1 Results of linear relationship test(r =6)

BA = )2 7 A2 r LA (pg)
PSS T Y=1314.3X-11445.0 0.9999 172.10~2151.25
ZRWE KM Y=1034.7X-5567.7 0.9999  93.16~1164.50
I BE A, Y=2639.3X-19425.0 0.9999  73.38~917.25

R 2 B G A S W 2. 2 T TR A X R VAT
Fi2 2. 10T (038 S e BEe RE I E 5 UK, 10 SR T AR 45
TSGR | 54 9 YRR/ NEERF U TR R ) RSD 5393 4y
1.40%,1. 67%,1. T1%(n = 5) , FWULEERE 5 R4

8 MU R — 4L (4528 20210118) FHHE /T
PG5 E 507, 4 1 g KB RE , AR il A8 il i s
Fi 2. 100N (OGBS HEREIN 2 , e s AR ORI
i G L SR AR B SR A BT VORI N BE B A %) RSD A
HA1.36%,1.63%,1.76% (n = 5) , 3¢ W J7 vk 8 &2
R4r.
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Sy WA THT AR o 435 2R 5 A BTG, R 2 B YR i 1 /) BRE T 0 T
TR RSD 7394 1. 29%, 1. 60%, 1. 70%(n = 6) , 7 Wit
KA WEAE 24 h INFRSEPE BT

A T T+ BB 1T o o s N 24 7 3, 6 5 PR
FE LR 1 DA BN B SR 2R B0 L 5 A8 U AN B Bk
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F 2. 1T g 2 R AR 22 e SR TR AR, JF o5 Il
e AR LR 2,
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1. Evodiamine 2. Rutecarpine 3. Berberine

A. Mixed control solution

B. Test solution C. Negative control solution

Fig.1 HPLC chromatograms

90



202244 A 5 H 3155 74
Vol. 31,No. 7, April 5,2022

¥ %

China Pharmaceuticals

< AT ST AST -

Inspection and Test

Fz2 MENKRELER(n=6)

Tab.2 Results of recovery test(n =6)

‘ BaR4E kAT NEFET mKE X RSD
B
(mg) (mg) (mg) (%) (%) (%)
FRFA 0.5933  0.6031 1.1917  99.22
0.6128  0.6031 1.2257 101.62
0.6332  0.6031 1.2265  98.38
100.48  1.44
0.6121  0.6031 1.2241 101.48
0.5975  0.6031 1.2022  100.27
0.6065 0.6031 1.2213 101.94
IS UL 0.2935  0.3127 0.6004  98.15
0.3056  0.3127 0.6225 101.34
0.3184  0.3127 0.6278  98.94
99.91  1.56
0.3035  0.3127 0.6183  100.67
0.2936  0.3127 0.6018  98.56
0.3030  0.3127 0.6214 101.82
BB, L0211 10273 2.0339  98.59
10512 1.0273 2.0933 101.44
10326 1.0273 2.0425  98.31
100.02 164
L0471  1.0273 2.0853 101.06
10225 10273 2.0369  98.74
10510 1.0273 2.0984 101.96

2.4 HREENE
B3I T S 2578 1 g, M2 il A A5 A VA A
F 2. 10RO A sERE I A 29K, il sk g T AR, I3t
A A AR A T S A 5 4 R AR /)N BE R 1)
SR AR 1,182 6,0.583 8,2.078 9 mg / g T
W33,
3 HREEUEZER(n=2)

Tab.3 Results of content determination of samples(n =2)

P AR _ FRHRR b
X(mg/g)  RSD(%)  X(mg/g)  RSD(%)  X(mg/g)  RSD(%)
20210118 1.1596 1.36 0.567 1 1.63 2.0830 1.76
20210120 1.2061 1.39 0.603 1 1.68 2.0722 1.7
20210122 1.1820 1.44 0.5813 1.66 2.0814 1.73

3 iTig
3.1 mshiEEsE

& T LR - 2 - 0. 015 mol / L SDS /KA T
FIZJE = 0. 05 mol / LR — AU SH W W A it sl AH 2 -5
3FPAFIN o3 BT K oy B R a5 R T L T e A M
FWHEL - 2 - 0.015 mol / L SDS 7K 1 W 1k it 1k £ )
LAk 20:35:45(V /) V/ V), 3 FPARE I AR 43 1 0 25
&L IR, T CHGE B - 2 - 0. 015 mol / L
SDS /KW (20:35:45,V/ VI V)IE N shH .
3.2 KiiE kD

R FHEEAE — AT UL SGAT 00 BR G A, 45 SR SRR

Bl 1 52 2 B3 UCH T 225 nm A1 290 nm 7 K A0 A #5K

WA, /INBERR, T 225,265 , 346 nm I KA 2494 %5 R i

RS M T 225 nm PR AL BEZ PR B e 2, B

£, 7% 08 IS A A R ST, B i) /)N BRE Rl 0 1 4 B L T

265 nm 1290 nm F < Ab 3 Ff A= 08053 14 43 125 3 XAy 3

4, {H 265 nm A A0 04 W WA 5 T 290 nm, %k

265 nm AE R 3 FRARFI 53 oA I

3.3 FEEUATIESE
FUE XM S R TR 251K M B e A 24, A2

G35 A% TS v R FH PR I 75 R, A S PR A

ML R T3 I S 4lifl , 8 UL TR 1 A e fn 2,

Fit A7 Ay (3 i 118 A RS 7)o 45 SR G P Je Xof 5 4 W e,

T I BT YA/ N BERR Y 255 A OB B O PR R

HBEAE R A G )

3.4 HiXmAR pH AT RERE
7 INEE TR P VS e R BV VR T it v Lo - AR AR

K F 0.1 mol / L NaOH ¥ W I8 5 A1t 5 75 Wi 19 pH 1B

(JEFEH 7.5 ~9.0) , XF RS HHE , 52 54 BT UCHR AN /)N B i

(AR IR A T 5 5% S 5 L R A B, | SR 2 8 YR NS

HIAEBCR R 2 /N pH 8.5 > pH 7.5 > pH 9.0 >

pH 8.0,pH 7.5 > pH 8.5 > pH 8 > pH 9.0,pH 9.0 >

pH 8.5>pH 7.5 > pH 8. 0. 254 Hhis, i L) pH 8. 51F

R AR i P U pHL T T Ao

3.5 FHEEM
ATy R R A Pl B by A R, T

T[] B S 19 AT s e R 2R B | S 2 B U R /)

BEBR Y T

S 2% 3Tk
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