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B OE B ZIRHMNERR PRI ERTRRR ZREB ZRTABES TN F k. Hk RARZARMEEE, &
# 42 A4 ACQUITY UPLC BEH Cis, #3048 4 T A5 -0.1% Bz (5 L2 ML) , ik 4 0.40 ml/min, 40 % K % 326,220 nm, 428 %
30 °C,#MHF A2, BR: R FERIM ., Z R IR N R TR ELEEE S A A 7.67~76.67 ng/ml(7=0.999 2) |
13.33~133.33 ng/ml(#=0.999 7) ,13.33~133.33 pg/ml(»=0.999 8) ; & & FR 5% % 0.11.0.05.,0.05 ng, #& M| FR 5 %] %4 0.03,0.01,
0.01 ng; 4 2% & A& M F H XI5 69 RSD<3% ; Am A =k & 2 %] 4 96.19% ~101.90% (RSD=2.19% , n=6) ,95.35% ~
101.16% (RSD=2.27% ,n="6) .95.92% ~98.98% ((RSD=1.33% ,n=06) . % it: &7 kbeik f# &R TR ERE = E
KU PR R FERB R ERRBAEE
KR A FHRRADEHE R R R F R R RRA SN

Simultaneous Determination of Chlorogenic Acid, Evodiamine and Rutecarpine in Different Places of Evodia
rutaecarpa by UPLC

WU Weimiao, LUO Jinying (Dept. of TCM, TCM Hospital of Foshan Shunde District, Guangdong Foshan

528000, China)

ABSTRACT OBIJECTIVE: To establish a method for the simultaneous determination of chlorogenic acid, c¢vodiamine, rutecar-
pine in different places of Evodia rutaecarpa. METHODS: UPLC was performed on the columnsof ACQUITY=UPLC BEH C;; with
mobile phase of acetonitrile-0.1% Phosphoric acid aqueous solution (gradient elution )-at 4 flow. rate of 0.40 ml/min, the detection
wavelength was 326 nm and 220 nm, column temperature was 30 “C, and thé Volume ‘injection was 2 pl. RESULTS: The linear
range was 7.67-76.67 ug/ml for chlorogenic acid(7=0.999 2),13.38=133:33 ug/ml for evodiamine(»=0.999 7)and 13.33-133.33
pg/ml for rutecarpine (#=0.999 8); the limits of quantitationifvere 0.11\ng; 0.05 ng and 0.05 ng, the limits of detection were 0.03
ng, 0.01 ng and 0.01 ng, respectively; RSDs of precision; stability and reproducibility tests were lower than 3% ; recoveries were
96.19%-101.90% (RSD=2.19% ,7=6) §95.35% *101:16 % (RSD=2.27% ,n=6) and 95.92%-98.98% (RSD=1.33% , n=6) , re-
spectively. CONCLUSIONS: The*method s rapid and accurate, and suitable for the simultaneous determination of chlorogenic ac-
id, evodiamine, rutecatpine in different places of E. rutaecarpa.
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RAEYE N = F R Y % 2 Euodia rutaecarpa (Juss.)
Benth. . 1 J§ E. rutaecarpa (Juss.) Benth.var. officinalis (Dode)
Huang 8 & 2= 245 85 E. rutaecarpa(Juss.)Benth. var. bodinieri
(Dode) Huang F T3 AU S5, HATHUHE (R B0 1R K
B BA 175 2 D80, W R FH 36 97 BRI SR  JI I R 9818
A AT e KR IR R L IS AR R AR
PRI R UL EAT 580 ARIPDIE PO B P
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ACQUITY UPLC H-Class 1 UPLC 1%, f44F QSM DY JCiE
FIE RS . B 45 (PDA) K 2%\ SM-FTN R 5 & F 2% |
CH-A BUFEIR 46 . Empower3 4,33 T/ i (36 [ Waters 2 ] )
BP211D %I + 5 43 2 — L, T K *F ({2 [ Sartorius 23 7] ) ;
KQ-100DE AU 7 i vk an (B LB A A g A BR A ], ThR
100 W, #i3% . 40 kHz) ; “ A7 " DISCOVER-III-18 I S48 4
FRAKHL OB R TR R SR A TRAF])
1.2 RF

23 ISR G IR (F1E5 . MUST-13081601 , 40 )3 =98.0% ) %
ZEBETHO B (LS . MUST-13060901 , 46 iF =98.0% , ) . 5 4
B YR T R b (FiE5-: MUST-12031010, 4B =98.0% ) 41 [
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FIE R A3 Mral , K B aliK .

FPEZG 20164555 27 555 241



1.3 %t

RAGE LR (5 - WL-W12) 1 [ B L7 245 R M
SEL AT, BT TR SN SR 0y, St L T X
P& BE 25 0T R AR 2 IS E N S AR R A E.
rutaecarpa (Juss.)Benth. it T8 B AR 512,
2 HEEHER
2.1 BEEHF

% H: : ACQUITY UPLC BEH Cy(100 mmx2.1 mm, 1.7
pm) ; AN : G (A)-0.1% B2 (B) , A BE VR (PR R 5 I
F1) 5k :0.40 ml/min; H:iR:30 CsFFEEE: 2 plo

*k1 HEXHRRER
Tab 1 Gradient elution

it , min A% B, % R nm
0 11 89 326
4 11 89 326
6 45 55 20
12 80 20 220

22 ARRHHE
2.2.1 IRAXIRIAER BRI R A | G2 SR A
SR B AT BE S RS R, BT R — 25 ml s, A
80% Z BV IR I E A, HBAE 1 ml 548 5% 76.67 ng 2 458
B 133.33 pg S 28 B VA, 133.33 pg AOTRA X IR L AR
222 MERFIER WAEFTH TR REEIN AR (i 2 505)
0.2 g, W% PR, BT 50 ml HZEHETE MR , 80 % £ % 25 ml,
FRAE I i, 51 30 min, 8 75 2 H 30 min, I 80 9% H b 2 95
R, $B 5], 28045 pm SR FLUE IR, BUEEIE, B A .
2.2.3  BFERTIRYAM B 80% FBEVAY , 22 0.45 pm ALk
HEId USRI, RIS .
2.3 REERMERE

2,27 I YR AR Yol HE A A YR A o s YR AT B e o BB
WA IE 457217 T g SR ERE LB A0SR, T
Bl L, M Laf A, 2 X Re s ALk s, A B RE > 15,
FHIBACEL LA 2 IR | 2 R0 Al S 4 0 s 0 143 31l o 11
000,11 500, 11,500 ‘s, Z55EF8H | FoAth p 43 X300 5 To T4t
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Fig1 UPLC chromatograms
A.negative control; B.mixed reference substance; C.test sample; 1.chloro-

genic acid; 2.evodiamine; 3.rutecarpine
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HE R 2,217 30 R IR A IR A 0.5.1.0.2.0. 3.0,
4.0.5.0 ml, 53 )& F 5 ml i, I 80 9% HI B e 2%, BE57, il
RS ) S e (74 2R 4 o B R . B 3 R A0 BE R R TR
2 ul, F 2.1 R g A FEREI 2 L 0 S e TR A . AR AR
A3 TR BT (x, pg/ml) S A AR DA TR () S G A bR 11 T2
PERNT A5 B 7 R S 2R METE I, PR 2,

#2 EEAAESZEMEE

Tab 2 Regression equations and linear ranges

k%) [ElEygi r LI, pg/ml
SIER =6 110.71x+2232.00 09992 7.671~76.67
FRHR, =40 130.87+19 232.90 09997 13.33~133.33
FRERH y=28750.55-12 86731 09998 1333~133.33

2.5 TEERSKNREZE
B“2.2. 17 I0 T VR A0S BE S VA TROE o, 75 EUR RS, 22,1730
NG A SRR AE 6 UK, ISR TR . SIEIREE A 1011
i, A5 R (LOQ) , M4 F M e ol 3= 1 i, A5AG I B (LOD) , 1:
323,
*3 TEERS5HMR

Tab 3 Quantitation limit and detection limit
PRl L0Q,ng LOD, ng
L 0.1 003
eS| 005 001
RV 005 001

2.6 RBEEIXE

BL“2.2.17 TR 1R A XoF HE s VG 8, 1287201 I T it 2%
PRIE SRR A 6 UK, TSI T A 455, SR SRR | 2 48 S
S B Y D TR 1) RSD3 %1 M1.21% ,1.48% .0.85% (n=
6.)., 7€ IV B 4
2.7 BEEMEIRE

He2.2.27 50 T R S TGE =, B T E IR T UE 0.2,
4.8.16,24 h B3 “2.17 3R A8 335 25 R AR I 2 , 10 SR 0 T L
SEAL BRRR | 5L HE BN | 5% 2 B Y 0 1T BV RSD 43 1y
2.05% .1.75% .1.48% (n="6) , & WAL 5 5 W 7E 24 h NF e
P R AT
28 ESHEE

A —HE RS (45 - WO KR 6 ), B3 29 0.2 g, KGR
L2227 WU R A A AR VAR, B 2.1 T ik g
PRERENNE , O SR TR . 25 51, SRR | S 2 A SR 45 BIR
B4 - 24 75 43 1) 9 10,80, 17.17.,9.51 mg/g, RSD 43 5l
1.89% .1.37% .2.04% (n=6) , KA T LEEIER T,
2.9  JnEEE R

BURE SR AR (ZR5 - WD 64, B 25 0.10 g WS PR , 1%
“2.2. 27T T A G A R SR F 2.1 IR A A R ERE
DURE 0 SR T R ERE DR, 45 R LR 4,
2.10 HREENE

L2 HERE o, $2.2.27 30 Jy et 4 A AR, T
F542. 17 BN g SRR A2 |, 0 S I TR B R A R R L 5
BN, SR R o, 5 R L 5
3 iTig
3.1 REGAFIHEE

EBHFER T 20% 40% .60% 80% 100 % Z 4T 43 JELR
A, R R B RBCR R . 45, 40% L EEE R
U, SRR PR IR IR 5 100 % L BEAE MARIUE I, 5
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ZRBH % 2 B U B B3 f K 5 1T 80 9% £ BEAE g $ LI 5]
I, bR 3 AU SRIBCRISE R . 675 18 AR L% 80%
CTEAE R PRIBGR T
F4  MEEKZEIRE LR (h=06)
Tab 4 Result of recovery test(n==06)

il I R AR, TR, MEEEMC  OESMEEE RSD,
1% g i, mg mg mg Z.% &, % %
SRR 950 .14 1.05 215 96.19 97.78 219
950 L1 1.05 218 101.90
950 1.06 1.05 208 97.14
950 1.09 1.05 210 96.19
950 1.05 1.05 208 9810
950 1.16 1.05 218 97.14
FHRHR, 10.00 1.80 ) 345 95.93 97.09 27
10.00 176 10 343 97.09
10.00 1.69 17 343 101.16
10.00 173 1n 337 9535
10.00 1.66 10 334 9767
10.00 1.85 1 349 9535
FHERH, 9% 1.00 0.98 194 95.92 96.94 133
9.90 097 098 191 95.92
990 0.94 0.98 1.89 96.94
9.90 096 098 1.92 9796
9.90 092 098 189 98.98
9.90 1.03 098 197 9592

®56 HRAEBNELER(n=3)
Tab5 Result of contents determination of samples(n=3)

o i, my/g
w i i S U
Wi SOl 10.80 17.17 951
w2 SOl 8.7 13.98 6.10
W3 WL 890 875 543
W4 WRiHi % 1042 1935 12.68
W5 iR 10.66 1471 8.3
W6 TN 734 9.05 424
W7 | TR 825 13.84 5.10
w8 b 1 806 10.90 718
W9 N i 8.53 870 547
W10 Ml 11.53 12.85 7.02
Wil )1 & 1078 749 3.19
Wi REiNE 132 892 661

32 MIERNER

EH LT WEE-0.1 % IR . A IE-0.3% 1R . L J5-0.1%
WEIR . I -0.3% W R A Jp int B AR B ) 23 B OR o 4523, &
15-0.1% BERRAE A i sh AR, 43 B U R By R H R G E
I, Bk ZE-0.1 % BERRVE A AT IE M T s
3.3 MERKHIERE

£ K FH PDA KU 25, 7€ 200~400 nm 35 438 Bl N 1 4
LIRS 2R BRI S 2 BT U i O i IS TR AR ] P (13K
T () SR AM TG , I 50T IR SR AT A T L, 25,
TR 1) J5 KRG 1 A 325.6 nm, 5 4 8 B 1 B AR IC B Ky
225.8 nm, Z 248 B YT Y e R K 215.2 nm, fiF DL, AR
IR T E I AR, 0~4 min £ 326 nm, 4~12 min
PRI 220 nm,
34 HREENELERSN
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SEFME T 125t SR ACH P 4R JFIR | S AR B0 SR 2 B Tk
M aE . S5 AN M 3 RS i B —E 25 5, SRR
B2 R 7.32~11.53 mg/g, 5 Z< IR Y 7 & 7.49~19.35
mg/g, 54 YRR & By 3.19~12.68 mg/g, X ] A 5 7 4
R R 3R BRI ) AN [l A .
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