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Simultaneous Determination of Evodiamine, Rutaecarpine, Cinnamaldehyde and Cinnamic Acid

in Decoction of Euodiae Fructus — Cinnamomi Ramulus Couplet Medicines by HPLC
LAN Ying, XUE Ying, JIANG Yang
( Sichuan Center for Disease Control and Prevention, Chengdu, Sichuan, China  610041)

Abstract : Objective To establish a high — performance liquid chromatography (HPLC) method for the simultaneous determination of
evodiamine, rutecarpine, cinnamaldehyde and cinnamic acid in the decoction of FEuodiae Fructus — Cinnamomi Ramulus couplet
medicines. Methods The chromatographic column was Diamonsil® Plus Cis column (250 mm x 4.6 mm,5 um),the mobile phase was
acetonitrile —0. 1% phosphoric acid aqueous solution (gradient elution) ,the flow rate was 1 mL/min,the detection wavelength was 215 nm
for evodiamine and rutecarpine(10 =20 min),290 nm for cinnamaldehyde and cinnamic acid (25 —38 min), the column temperature
was 25 °C ,and the injection volume was 10 pL. Results The mass concentrations of evodiamine, rutecarpine , cinnamaldehyde and
cinmamic acid showed a good linear relationship with the peak area in the range of 0.026 4 —2.642 0 mg/ml (R =0.999 9),0.022 9 -
2.291 0 mg/mL(R*=0.999 9),0.019 6 -1.965 5 mg/mL(R>*=0.999 9) and 0.017 0-1.708 8 mg/mL(R*=0.999 8),
respectively. The RSDs of precision, stability and repeatability tests were less than 2.2%. The average recoveries of evodiamine, rute-
carpine, cinnamaldehyde and cinnamic acid were 99.21% ,99.89% ,99.89% and 100.07% with RSDs of 0.81% ,0.42% ,0.18% and
0.27% (n =9), respectively. Conclusion The method is stable, reproducible, accurate and reliable, and has high detection efficiency. It
can be used for the simultaneous determination of four components in the decoction of Euodiae Fructus — Cinnamomi Ramulus couplet

medicines,and provide a reference for the quality evaluation of Euodiae Fructus — Cinnamomi Ramulus couplet medicines.
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(A 345 . Diamonsil® Plus Cis £ (250 mm x 4. 6 mm),
5 um); B : Z 0 (A) - 0. 1% B RK AW (B) , 6 )3
PEME (0 ~ 8 min B 7% A—18% A, 8 ~ 16 min I} 18% A—
36% A, 16 ~25 min B 36% A—60% A, 25 ~37 min B
60% A—100% A, 37 ~42 min B} 100% A—7% A, 42 ~47 min
I 7% A) 3 33K < 1 mL/min; KK : 215 nm (10 ~ 20 min,
SEACBIH | S AR B ) , 290 nm (25 ~ 38 min, FE R B

FERCIR ) s HE L : 25 °C 5 HERE R 10 plL.
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TR IR 2 B, S 2 B VR A B TS A B T %o R it
B R BEIRE N E 10 mL 25 HH R, D A i
I E R, 15 W E 700k 2. 642 0,2.291 0,1. 965 5,
1.708 8 mg/mL [ H—%f BB G IV 48 V5 45 B 2. 5 mLL,
[ — 25 mL 25 st b, i F s 2, 19 S A B L e S B
YR, B I RE R IR S MR B 43 1A 0. 264.20,0. 22910,
0. 196 55,0. 170 88 mg/mL IR G X BR Sh A W 4% 52 4
B — HERZ T E (12 1, m/ m)FREURZE 8 HER % 30 g,
KPR, B 500 mL B JIE B, —FIhN 360 mL 7K,
FEH2 h, 2594 200 HUEAG gL, 15— RIK R UL 2578
J 300 mL 7K, $2HL 1 h, 2534 200 H uEAiiE i, 15 5
IREEI o 5 TP RTK S B FEE 5 Ve 2 h 15 R 4080 -
FEAS 245 X6 /K B 630 mLo K 2 B 25 mlL, B0
3000 r/min B> 10 min, 45 % B 20 mL, & 25 & L
AR ZE T, 5% i s T 55 2 22 10 mL 25 80
HEZS 20,22 wm SRFLUE RS AT, B U8, B At
T2 TR o e SR R B — A2 X K BIAL T S 1225, 1l
P U S A AR 1) P T R AR o
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A5 3E ARG 43 B 2.2 TR 3 s A% ik
L HE 201 TN G SRR A SR A TR
Tk 78550 RE A TR AR5 AH () DR B IR [R] A A5 A R I A
U, B X BETJC T8 o 1 I 1.4 b sl 40 06 BRAS A B
KT 10000, 73 B FEEYR T 2,

LPERARFTE I 2.2 TN IRA X A HOE &
o R 5% 2 B T R B A 0026 4,0.052 8,0.079 3,
0.5284,0.7926,2. 6420 mg/mL, KA N 0. 0229,
0.045 8,0.229 1,0.458 2,0. 687 3,2.291 0 mg/mL, k
F Wk 0.019 6,0.039 3,0.058 9,0.196 6,0.589 7,
1.965 5 mg/mL, # £ % 4 0.017 0,0. 034 2,0.051 2,
0.1708,0.5126,1.708 8 mg/mL Ft 251 4 % BE S
W, B K% B 10 mL, 3% 2. 1 TR @3% S e RE I 5
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Fig.1 HPLC chromatograms
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Tab.1 Results of the linear relation test(n =6)

R )2 5 A2 R A% B (mg/mLL)
A Vi=16571198.7X +1069.6  0.9999  0.0264~2.6420
B ¥:=16570076.6X.+1068.5  0.9999  0.0229~2.2910
C Y;=141327689.4X,-2357.8 0.9999  0.0196~1.9655
D Y,=893127875.9X,+1137.6 0.9998 0.0170~1.7088

FEAHZRIAGBAZRIKB,C AR, D hHE R
B, F AR,
Note: A is evodiamine, B is rutecarpine, C is cinnamaldehyde, and D

is cinnamic acid, as well as the following tables.

R B - OB I, 7% 2. 1 U (i 25 1 F
BESEHERE 6 UK, 1T R T BR o 45 R R AR BT — B2 XK
B HR SR BT L SR B U, Bz I R Bz R I ThT ALY

RSD 4y 5 4 0.29% ,0.06% ,0.08% ,0.26% (n=6),
KU SAE B BAT o

T M O T RO &, IR T 40l E
0,1,2,4,8,12,24 h B4 2. 1 T~ ik 4 FEREME , 10 5%
UAE TR AR o 235 SR SR M, SR 20 B Y, B TS A B PR UEE TFT AR
B RSD 4354 1. 33% ,0. 38% ,1. 66% ,1. 08% (n=7),5%
IR RE IR T 24 h WECEN: R

AR  BORE S As o, 4% 6 3, 3% 2. 2 IR Tk
il 2 B SV, H2E 2. 1 T S SRR E L iE SR
WA TET AR, T o A5 R S A B S A B RO R B
s A B RS- 445 5543 9k 0. 981 9,0. 589 6,0. 213 5,
0.679 8 mg/g, RSD %3 %14 0.81% ,1.01% ,1.22% ,
2.15% (n=6) , FMH T EEL R

JAE IR g - e 0 AR aE 1, 3 9 1,
I3 IR L e Jo 1 R B ) 0T BB A, 4 2. 1 T
T A EAE N RE T SR e T AR T T i 4
IR 2,

®2 MEEREER(n=9)

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

#1542 (ng) 1A E (ng) W% (ng)

k(%)

A B C D A B C D A b C D

A B ( D A b C D A B C D

0.4676 0.2808 0.5779 0.3237 0.2774 0.1718 0.3420 0.1948 0.7443 0.4511 0.9182 0.5177
0.4676 0.2808 0.5779 0.3237 0.2774 0.1718 0.3420 0.1948 0.7455 0.4523 0.9193 0.5192
0.4676 0.2808 0.5779 0.3237 0.2774 0.1718 0.3420 0.1948 0.7447 0.4535 0.9196 0.5183
0.4676 0.2808 0.5779 0.3237 0.4756 0.2749 0.5720 0.3229 0.9312 0.5550 1.1497 0.6478
0.4676 0.2808 0.5779 0.3237 0.4756 0.2749 0.5720 0.3229 0.9397 0.5543 11508 0.6462
0.4676 0.2808 0.5779 0.3237 0.4756 0.2749 0.5720 0.3229 0.9364 0.5560 1.1493 0.6471
0.4676 0.2808 0.5779 0.3237 0.6341 0.3918 0.8079 0.4511 1.0956 0.6736 1.3852 0.7753
0.4676 0.2808 0.5779 0.3237 0.6341 0.3918 0.8079 0.4511 1.0973 0.6721 1.3859 0.7745
0.4676 0.2808 0.5779 0.3237 0.6341 0.3918 0.8079 0.4511 10981 0.6729 1.3843 0.7763

9.75  9.13 99.50  99.59
100.18 9983 99.82 100.36
99.89 100.52 99.91  99.90
97.48  99.75 99.97 100.37
99.26 99.49 100.16  99.88
98.57 10011 99.90  100. 15
99.04 100.26 99.93 10016
99.31 99.87 100.01  99.93
99.43 10008 99.81 100.33

9.2 99.89  99.89  100.07 0.81 042 018 0.27

2.4 HmIENE
BORE L 4% 2.2 TUT 73k AT i 4 2 Oy Bk dn i
W, 3% 2. 1 R @l ZR A HERRIE | 30 S0 i B3
R & AR IR 3,
R3 HBEENEER(mg/g,n=2)
Tab.3 Results of content determination of four components in the

sample(mg/g, n =2)

B 1 2 A 1 2
A 0.7490 0.748 3 C 1.1502 1.150 6
B 0.5549 0.5553 D 0. 6479 0.647 3
3 it
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PR LG 4393 7% 45 T Agilent Eclipse XDB - Cs
(250 mm x 4. 6 mm, 5 },Lrn) ,Diamonsil® Plus Cs (250 mm x
4. 6 mm,5 wm), Welch XB Cis £ (150 mm x 4. 6 mm,5 pm),
2k % I, Diamonsil® Plus Cis £+ (250 mm x 4. 6 mm s
5 wm) R BT i LR S 2 TR
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XF 4 B RS R BROGEWo R AT FE A - T UL A
K (190 ~ 400 nm) 494, % B 58 2R B | 522 2 BE UK A
215 nm, B RZ B HE 2 BRAE 290 nm Kb AT S5 R, %5 F
FUBT — FE R 2R rp 4 B d RO AN ],
TR 8037 Joe R WMSCIB A A A N 8 e RABEE i T
o, AR PR A T HPLC 3 3 K YR .
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