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W E Bd.Z2IRmnERESRES P HRMR TER CLIT DEBRAFR D BB AMBRAS BT R, Fix: RAA
BRCRMEE %, &i%4 A ACQUITY UPLC BEH Cis(100 mmx2.1 mm, 1.7 pm) , i@ 3048 4 T Ak -7K (42 mmol T2 44 0.05% F
B2,30:70, V/V,pH3.20) , i#i% % 0.3 ml/min, A28 % 30 °C, A% K 4 345 nm, 25 R 3 SR hiR s s M e BT | MR
N BE B4 B R 4 A JE 21.76~1 088.05.,20.88~1 044.00,17.68~884.05.,18.32~916.10 ng/ml & B A 5 & g us @m0 4 2 B
WFAGLEMER R (r3940.9999), HEE Bk TLRKELERGRSDY<E5%., FHmAten 2R . (1)FE. SR GRmA
101.56% ,RSD=2.16% (n=6) ; % 82 3 % %4 100.21% ,RSD=23.32% (n="6) ; 3 B & & iT 4 97.60% ,RSD=1.96 % (n="6) ; 2L 52 /)»
BEph A 98.81% ,RSD=1.48% (n=06) . (2) K %% 7 : 3 B2 2H 52 H 98.87% ,RSD=2.41% (n=06) ; 3k BR 3% 3% 5 # 99.12% ,RSD=
2.68% (n=6); B 5T % 98.98% ,RSD=2.23% (n="6) ; £ 82 /) 8 5% 4 98.55% ,RSD=2.82% (n=6), &AM BAeRIKE E
PR o 2k 82 25 AR B A 4.50,14.99 ng/ml, 2k #% #i% #5 #1 4 5.10,17.00 ng/ml, 285 & 57T 5 %) 4 4.81,16.04 ng/ml, 2 #% /> S5k
# A4 4.64.15.47 ng/ml, £33 % R WAL  RAL B SR TR TRERL T HIA R 246,
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Simultaneous Determination of 4 Kinds of Alkaloids from Coptidis Rhizoma and Daizongfang by UPLC
CHEN Jian-long"*, ZHANG Yu-ling"*, XIAO Sheng-li', CUI Han-ming', GONG Ji-yu’(1.Guang’ anmen Hospital
China Academy of Chinese Medical Sciences, Beijing 100053, China; 2. Changchun University of Traditional
Chinese Medicine, Changchun 130117, China)

ABSTRACT OBIJECTIVE: To establish the method for simultaneous determination of jatrorrhizine, coptisine, palmatine and ber-
berine, 4 kinds of alkaloid in Coptidis Rhizoma and Daizongfang. METHODS: UPLC method was adopted. The determination was
performed on ACQUITY UPLC BEH C;s(100 mmx=2.1 mm, 1.7 um) column with mobile phase consisted of acetonitrile-water (2
mmol ammonium acetate and 0.05% formic acid, 30: 70, V/V,pH=3.20) at the flow rate of 0.3 ml/min. The column temperature
was 30 “C, and detection wavelength was 345 nm. RESULTS: The liner ranges of jatrorrhizine, coptisine, palmatine and berberine
hydrochloride were 21.76-1 088.05 ng/ml, 20.88-1 044.00 ng/ml, 17.68-884.05 ng/ml and 18.32-916.10 ng/ml (all »=0.999 9), re-
spectively. RSDs of precision, stability and reproducibility test were all lower than 5%. The average recoveries of jatrorrhizine, cop-
tisine, palmatine and berberine hydrochloride in Coptidis Rhizoma were 101.56% (RSD=2.16% ) , 100.21% (RSD=3.32% ) ,
97.60% (RSD=1.96% ) and 98.81% (RSD=1.48% ) , respectively (n=6). The average recoveries of 4 alkaloids in Daizongfang
were 98.87% (RSD=2.41% ), 99.12% (RSD=2.68% ) , 98.98% (RSD=2.23% ) , 98.55% (RSD=2.82% ) , respectively (n=6).
The lowest detectable and quantitative concentration of 4 alkaloids were 4.50 and 14.99 ng/ml,5.10 and 17.00 ng/ml,4.81 and 16.04
ng/ml, 4.64 and 15.47 ng/ml, respectively. CONCLUSIONS: The method is simple, accurate and reproducible. It can be used for
the quality control of Coptidis Rhizoma and its component preparation.

KEY WORDS UPLC; Coptidis Rhizome; Daizongfang; Jatrorrhizine; Coptisine; Palmatine; Berberine; Content determination
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ACQUITY UPLC H-Class %! UPLC % ( 2 [ Waters 23 7] ) 5
ME215P A 1 143 #r K (%[ Sartorius 23 7] ) ; KQ-500PE &l
B POE e (R A A R AR ) s Mk a4 (32
[ Millipore 24 )

1.2 AR5

&7 i (rhEP R =R LT TERE TP 250 R Z 1R 4L,
5 : 20120208, 20120406 , 20120503 ) 3 £h 12 24 ML 18 (41t 5 .
110733-201007) . EhFR/NEERH (L5 : 110713-200609) Xif B s 11
L 24 R T TS B 5 e R 37 ke R [ BT R T35
() AR S 1125876, A3 >98% | ; £hila [ 5T %t
B (36 Sigma 23 |), #5:361615, 41 >98% ) ; 21 i
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Franch. .
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3% 4 : ACQUITY UPLC BEH C;5(100 mmx2.1 mm, 1.7
pm) ; WA : ZH5-7K (Fr 2 mmol ZEREEFN 0.05% R, 30: 70,
VIV, pH3.20) ; i 3% : 0.3 ml/min; ¥ 3 : 30 °C 5 A % K« 345
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Fig1 UPLC chromatograms
A. mixed control; B. test sample of Daizongfang; C. test sample of Copti-
dis Rhizoma; 1. jatrorrhizine;2. coptisine; 3. palmatine; 4.berberine
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22 ARHHE
221 RAX BB ARAR  ERIGE R /N EE £
PR AR ER i P I 7 T ORI e A ) B £ o, 40 I LA
ERER-HEE (12100, V/ V) WA 2 45 %2 10 ml s, BRAS U5
R 43R 183.22 ,217.61,176.81,208.80 pg/ml A #L— AY,
AN FEEAIE 2 A3 AR FR R IY 245 1 ml, B[Rl —
100 mlF3F A, I shAIRR B 20 BE 3851, BIASIR A 0 I S i
o T4 COKFEI R, % .
2.2.2 AR RS B R (i £ 20120503) 20
R 3 DU 0 TR AT RS 2 PR E 29 30 mg, LAk iR - FH
(1:100, VIV) B#R 35 5E 45 3 100 ml 4 b, B A S (T %
250 W, 45128 - 100 kHz)40 min, {27, Ji5k , BUE2E R 1 ml,
SARRGFE 5 1%, ALy il A R

FB MR G 501 29 50 mg, B T H IR
WR Ak R R - TR (12100, /1) 50 ml, FR &, # 75 SR B (3
2,250 W, 7% : 100 kHz) 40 min, B, i 2 200, FRIRFR TR
i R RR-HEE (1100, 7/0) #M I il i, g, Bt
T 1 ml, FHF ARG RS 400 5, RIFS 3534 2564 1 60 A IR T

A3 2. 2.1 W N IR A R S 0.1.,0.25 0.5, 1.0.,2.5,
5.0 ml, BT 10 ml s rf, I sh A AR B 2 20 5 IR TR 5T, 4%
IR IS SRR E SR A . DA TR ME ()
AR, e BRSO () S A b, EA T2 1T, 15 £R 1R
AR TR A 0] T 7 PN y=74.838x—551.04(+=0.999 9,n=6) ,
LM 21.76~1 088.05 ng/ml ; $h & v 3% A i (810 5 72 h
y="54.903x —449.27 (r=0.999 9, n=6) , Z& 'k {5 [l &y 20.88 ~
1 044.00 ng/ml; ERER I EL 7T (1 [0 JH 5 7 y=61.268x —469.22
(r=0.999 9,n=6) , L :7E Rl A 17.68~884.05 ng/ml; T iR /)N
BEGR A 0107 5 78 y="67.323x — 337.46 (r=0.999 9,n=6) , £
PEYE A 18.32~916.10 ng/ml.,
24 BEERR

B METE T P i L v AR 3 A ) e R A TR 5k B
VR A B 1 R A SR SR R DN 6 YK, 1 R e T
L, 2L Eh R/ INBEH Y RSD 439l R 4.55% . 1.09% .0.38% (n
Y09 6) s ERFR 2 AR AY RSD 4351 4 4.20% .0.23% .0.07% (n 3%
76) 5 ERER L VT RSD 43110 4.43% .0.54% .0.21% (n ¥4
6) 5 R 1R ¥ 3% 5 1Y RSD 43 4 4.99% . 1.35% .0.19% (n 4 °H
6), RIS R AT
25 FEEMIAE

B — A28 R s A oS & L 01 0.2.4.8., 12,
24 hi#% bR ok S5 HERE I 2 , JO SR TR A . 2551 $hR 2 AR
Bl | £ R T A R L ER R L YT L ER R /N BE A ) RSD 43 il N
4.44% .4.06% .4.01% .4.80% (n ¥4 6) , AL 5 O AL A,
EIRAE 24 h N RRE R R AT

B[] — 3% 25 M P A A OS5, 2090 1 0.2.4.8., 12,
24 W% PR iSRRI A , T SR TR A . 2551, EhER 24 AR
el R R A L R R L YT LSRR /N BE AR Y RSD 43 i A
3.67% .3.59% .3.84% .3.97 % (n ¥}y 6) , & W 5 1% R W A K
TE 24 h NS E R R 1T
2.6 EEMHRE

B — ARy R ai i, WA, 3 DU -S-0 , TR AT, UK 30
mg, K BEHRE , I 6 45, 43 Bl “2.2.27 0 F 5 gl 25 R A
W, BB R i SRR 5E | T SRR, TR RE A R 4 FP A
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YIRS &t o 58, SRR 2 AR R IR B Eh R L
1T AR /INBEGR A1 35 J5T 4k 3550537 R 0.355 8% .0.738 2% .
0.592 5% . 3.106 3% , RSD 43 5l 4 3.08% .3.12% . 3.61% .
3.52% (nF06) , RWIATILELE MR I,

IR R]— 1t 8 2 R R (G =50 ) i i, TR ) IS B AR
50 mg, KEHFRAE , IL 6 10, 43 45 <2.2.27 TR Jy il 4 sl ih
TR, B IR ETE SRR , T SR TR R, TR b 4 F
IR T8 . SR, SRR AR | R R e L SR B
ENTT ERFR /NN ) T T 34505 5 R 1.612 3% .2.591 0%
2.074 4% .6.992 7% , RSD 43 51 4 1.02% . 1.08% . 1.83% .
1.66% (n ¥4 6) , Fe Ay ik B A M AT
2.7 InEE R

R PRI 05 A TRl — A EE T oy K 24 30 mg, 31 6
B3, A BIREE I 2.2, 1" T T BR 25 AR A | R R 91 A L R R
ELEL 7T AR R /INEE RN BRI A WA R 0.5, 1. 1.6 ml, SR
PR ERTR-FRIE(1: 100, V/V) 245 28 100 ml &), #242.2.27 1
O A R A A, B R T A A RN E T S 0 1
BT AR E PR 0 nRR BN, S5 R WL 1,

F 8 FRIBUE. 05 B 10 W) — L 28 3% 25 B R K 29 50 mg, 3L
B3, A BIREE A “2.2.17 30T h BR 25 AR A | R R 1 Ak L 2R R
LT TT BRI/ INEE BT T I A AR IR R 5.5..5..25 mil, AR5
A 10 mIVERERFE-FEE(1: 100, V/V) ,3%42.2.2 3 T il 4%
PER R, JE L3 (O T A A AR I L 15 A R AE Ik
FEMD R S5 %1,

Fz1 MEEKRXIELER (n=6)
Tab 1 Results of recovery tests(n=06)

il Y, BR A E ng/ml AR ng/ml JEE agml X,%  RSD,%
RET kSRR 2149032 21761 430,055 7 9887 241
AR 45878 417.60 §49.193 5 9.2 268
HREST 3578700 353.62 7074900 9898 223
RN 1876205 183.2 368.1900 9855 282
BN SRR 405347 5440 957843 10156 216
AR 65.1418 5220 1174515 10021 332
HReST 51554 4420 952924 9760 1.9
RN 1758123 229.00 402,085 9 0881 148

2.8 RIEWHRFIEERNE
AT I 8 B E A, Hh BRI R T R A SR IR 2.
R2 AMEYENRERHRISEESRUELSR
Tab 2 The lowest detectable and quantitative concentra-
tions of 4 kinds of alkaloids

A Rl ng/ml RIVEERK ng/ml
R 450 14.99
AR 510 17.00
HhEREDT 481 16.04
RN 4,64 1547

29 HREENE

UL 8 AR R a2 A “2.2.27 U Jy ik il 4%
AL VAT, BE LR 8 1% S R R A | G0 S AT, DA T
TR it A R A ) o i, 5 TR LR 3.
3 ITig

TG 8 X3 Sh AR AL BT EL BT T A AR, e B H R A
LIRS AL A A, B i A2 TSR R 2 -7K (4% 2 mmol Z,
FR N 0.05% I BZ ,30: 70, V/V) o IR ShAH I AL My 0.3 ml/
min, 326 /N F L HPLC 1 1 ml/min, £ 5 93 718808 52 i B
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R3 HMAEBENELER(n=06)
Tab 3 Results of content determination of samples(n=6)

5l Rehk A

20120208 20120406 20120503 20090203 20090206 20090208
SR, % 03599 03643 03558 16555 L60r1 16123
RSD, % 303 311 3.08 1.4 1.87 1.02
HREER, % 0.7542 07331 0.7382 26157 26099 25910
RSD, % 326 339 312 155 139 1.08
HRODT, % 0.588 6 0.5910 0.5925 20805 20575 20744
RSD, % 378 380 361 183 203 1.83
RN, % 31162 3.1209 3.1063 7.026 1 70094 69927
RSD, % 349 355 352 1.99 126 1.6
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R, I B F 25 AR D B O ikt AS 5 35 B L 26 4
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