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TE: B & HPLC JRRIFNINEZZ 2 AL (BEERMPAE) h e i/ & A, FiE 1% 30% F SRR Y 45
Mok Agilent ZORBAX SB- Clg@ PR (4.6 mm x 250 mm, 5 pm) ; A 4 NE-KH ,PO,, R VR, IRFUR &
0.8 mL/min; A 30 C; MM 276 nm, ZER  F/NEERR . ERARZGMAN . EhRIER . RARE ST . EhE/NEER |
PUEEME /3 I 7E 0. 64 ~41. 24 ng/ml (R*=0.999 9) | 0.65 ~43.76 pg/mL (R* =1.0000) , 0.82 ~52.65 pg/mL (R’ =
0.9999) ., 0.79 ~50.70 pg/mL (R* =0.999 9) . 3.08 ~197.20 pg/mL (R> =0.999 8) . 0.65 ~41.65 ug/mL (R’ =
0.999 9) , EYINAFE A 24551k 98. 06% , 102.76% . 99.27% . 99.75% . 96.74% . 101.33% , RSD 434 0.56% .
0.54% . 0.39% . 0.55% . 0.48% | 2.14% , it ZJrikuEm. REL fow . EEML, WTHTRRAEAL BT,
KB AL FR/DEBEGL; FRER LRGN ; FRPREEN; ARV VT FhER/INEERL; PIRERE; HPLC
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Simultaneous determination of six constituents in Jiaotai Pills by HPLC

ZHU Li-jing, ZONG Yang, HE Shu-fen, ZHANG Qian, JU Wen-zheng"
( Hospital Affiliated to Nanjing University of Chinese Medicine, Nanjing 210029, China)

ABSTRACT:. AIM To establish an HPLC method for the simultaneous content determination of six constituents in
Jiaotai Pills ( Coptidis Rhizoma and Cinnamomi Cortex). METHODS The analysis of 30% methanol of this drug was
performed on a 30 C Agilent ZORBAX SB-C; column (4.6 mm x250 mm, 5 pm), with the mobile phase comprising of
acetonitrile-KH, PO, flowing at 0.8 mL/min in a gradient elution manner, and the detection wavelength was set at
276 nm. RESULTS Epiberberine, jatrorrhizine hydrochloride, coptisine hydrochloride, palmatine chloride, berberine
hydrochloride and cinnamaldehyde showed good linear relationships within the ranges of 0.64 —41.24 pg/mL (R’ =
0.9999), 0.65 -43.76 pg/mL (R* =1.000 0), 0.82 —52.65 wg/mL (R*=0.999 9), 0.79 - 50.70 pg/mL
(R*=0.9999), 3.08 =197.20 pg/mL (R’ =0.999 8) and 0.65 —41. 65 wg/mL (R’ =0.999 9) , whose average
, 102.76% , 99.27% , 99.75% , 96.74% and 101.33% with the RSDs of 0. 56% , 0. 54% ,
0.39% , 0.55% , 0.48% and 2.14% , respectively. CONCLUSION This accurate, sensitive, stable and repro-
ducible method can be used for the quality control of Jiaotai Pills.

recoveries were 98. 06%
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ride; berberine hydrochloride; cinnamaldehyde; HPLC
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YA EE Cinnamomum cassia Presl {1 H& Bz, B
F.H, HARKBIE, 5180, BEEIRR . &
2K Tk, Y N P EERE . EER
ZWRHER G . RN, HEEENY R
DI RISAE R R, 8 TR R IR . SMARSE |
WAERILEAAE . B PR LR S . R Bk 25
ARSLYG N7, HPLC 325 [R] B 00 28 28 AL v 22 /N BE B
ERFRZGARAE . ERFRE N . ERRRNTLIT | $hiR/NEE
B, RERER S AR IR R bR v R A
e %
1 UE5RKEH

Agilent 1100 7= 25 W AH 354 (AL 55 AL
PUICHE., HshdEFERR . HE 4. DAD A 2%,
Chem Station A. 10.02 i T /Eu) ; CPA225D Hi
TR (fEE Sartorius /A #H) ) ; Legend Micro 17R
BB (2£E Thermo A H] ) ; Milli-Q Advan-
tage A10 8 2l K HL ( 38 E Millipore 2% H] ) ;
KH5200E /4 g ey (B L ARG 5 {0 A B
AT o BRI A RHEOTAET AR A A IRATF, A
FEM [ 2808 7S I BRI A RA R, HILRA
S B I R 245 BRRHE SO A M IE S . FhR/)N
Begs, (it % 16031814 ) £h 2 24 AR m (it 5
15092116) . #/NEERH (FHE2 16070805) . h g ik
A (it 5 16061705 ) . R ST (Ht S
16022614) Xf B8 i 300 3 AR 2 30 e 2k W) BHECA
A, BRESITEAR=%4%, HRW=
98% ; PAEERE (dit*5 110710-201506) X g 5 e A
S R E S B, S R =98% o HEE.
HNEREELE, W H 7S E Merck 22 F]; 7K iy Milli-
pore B4l K R Gl 4% o
2 AEEHER
2.1 &34 Agilent ZORBAX SB-C,, {4 i 43
(4.6 mm x250 mm, 5 um); FWEHHHLHNE (A) -
KH,PO, (0.025 mol/L, #ifR14 pH & 3.5, B),
BEREVEMS (0 ~22.5 min, 21% A; 22.5 ~35 min,
25% A; 35 ~ 42 min, 50% A); & F W
0.8 ml/min; KM 276 nm; FEiE 30 °C; #EFE
&= 20 pLo
2.2 RBSLIERA) G KRR IO X IR O
BT 10 mL A, & 1% S il B i ot
ERZZIE, B (BRRRZTMRHL 1. 044 mg/mL, &
JNEERS 1. 031 mg/mL ., ERERETIEDN 1. 053 mg/mL,
FRLL ThYT 1.014 mg/mL, £k 2 /)N BEGRO. 986 mg/ml.
AAERE 1. 665 9 mg/mL)

2.3 BhX &R g OREE. REITIRGR,
it 100 B, # 10 = 1 WHIHARE, RIS sc%
o FEEFRIO.11 g, & T 25 mL &P, MA
20 mL % 1% FhERAY I EE, 75 30 min, BRI EE
BIGEARZZE, #5, 2000 t/min .0 10 min,
R F3E W 1 mL T 10 mL &), 30% B
ERZBZIE, #57, 12 000 r/min &> 10 min, H
BiEW, B

2.4 EFRHEEFER O 21 WMGEXNFT, %
ANEED ., ERPRZGARAR . ERPR N . HRE DT,
FhPR/INBEGR . PN R R B I 1E] 23 ) 29 O 19..590
20.477, 21.235, 31.675, 33.223, 41.369 min,
HAb R TE I, CigEIWE 1,

mAU |
40
30

20 ‘ 6|

T T T I T T T ‘ I t/min
0 10 20 30 40
A. B

10 123 4

i T T T T T T T — t/min

B. %R

-5 T T T T T T T — t/min
0 10 20 30 40
C. ZEER

L FNBERL 2. AFRZIARBL 3. ILREGEML 4. BB DT
5. EhR/NEERL 6. AEE
1. epiberberine hydrochloride 2. jatrorrhizine 3. coptisine hydro-
chloride 4. palmatine chloride 5. berberine hydrochloride 6. cin-
namaldehyde

E1 &pi4 HPLC &ikE

Fig.1 HPLC chromatograms of various constituents
2309



2017 411 A
H39% E11 M

TR %

Chinese Traditional Patent Medicine

November 2017
Vol. 39 No. 11

2.5 ZMEXAZFE ORISR IR YA O
w%ﬁﬁﬁﬁﬁgﬂﬁng,mﬂnmﬁ#
GYMTe DASS A3 o i ViR B W R Ak bR (X)),
BUME IR (Y) #EfT @E,@%W%I AJ
IS A FEAS HYB B NP R R AT
1 EHSBMXER

Tab.1 Linear relationships of various constituents

LAk
1Ry ISPz . R?
(pgrml"1)
EN 4 Y=52.495X -3.2534  0.64 ~41.24 1.000 0
HAZGMBN Y =60.678X +2.4437  0.65~43.76  0.999 9
IRFRHIERL  Y=61.443X+2.4437  0.82~52.65 0.999 9
A ETT  Y=58.125X-2.6493  0.79~50.70 0.999 9
HRWU/NIERL Y =44.731X-10.593  3.08~197.20 0.999 8
PRERE Y=242.8X-30.441  0.65~41.65 0.999 9

2.6 MEERE W IRAERGEE (AR

RSD 4y 54 0.24% . 0.58% . 0.36% . 0.31% .
0.20% . 0.75% , RUMUIHER B RAF,

2.7 EHEMERXE O BFE AR, & “2.37 I
Tl A W, AT 6 iy, 7E (2,17 T
ERE R N HT, AT ERFRZGARAR . R/ NEERL . £
TR B . R ELVT . ERFR/INEERL . IAERE S AT
H RSD 43314 1.21%  0.81% . 1.20% . 0.95% .
1.16% | 1.48% , F£WHiZIEE &R,

2.8 A MXE B “2.37 WO SR,
FERETHEO, 2,4, 8,12, 24 h, £ “2.17

OGS AF T HERE, DT SRR 25 MR AR, 28/ HEmRL
PR ERIRE ST . FRI/NBERR . AR

M A RSD 4> % K 0.86% . 1.06% . 1.08% .
0.91% . 0.92% . 1.72% , FWHERLE 24 h NFa
EMERL

2% W) Sk 20.88 . 20.62. 26.33. 25.35. 98.60 . 2.9 mAREDkE R RERICGE A EE AL
20.82 pg/mL), 7 “2.17 Wi Formr, 7 MK 0. 11 g, L6 fir, KA L & X g
T6 153\, 4 g@/]\ﬂ*ma\ HA ARG, Ehme ke ah, TR O“2.37 TR kALK AR, e [l
ﬁ)& HRR M YT, RN EER. mAEmswem R WOR, SRR 2,
R2 BHOMERKERIGER (n=6)
Tab.2 Results of recovery tests for various constituents (n =6)
[T BRFE R/ g JE A it/ mg AL/ mg W53/ mg BCE/%  TEECR/% RSD/%
ZE/INEERK 0.110 4 1.167 1. 031 2.170 97.28 98. 06 0. 56
0.110 1 1.164 1. 031 2.175 98. 06
0.1107 1.170 1. 031 2.179 97.79
0.1107 1.170 1. 031 2. 190 98.91
0.110 8 1.172 1. 031 2. 181 97.95
0.110 6 1.169 1. 031 2. 183 98. 38
TR TR 25 0.110 4 0.426 5 0.522 0.957 17 101. 77 102. 76 0.54
0.1101 0.425 1 0.522 0.963 5 103. 14
0.1107 0.427 5 0.522 0.962 7 102. 52
0.1107 0.427 3 0.522 0.964 3 102. 87
0.110 8 0.428 0 0.522 0.965 2 102. 90
0.110 6 0.426 9 0.522 0. 966 4 103. 36
0T T TR 0.110 4 2. 105 2.225 4. 301 98.71 99.27 0.39
0.110 1 2.098 2.225 4. 305 99. 20
0.1107 2.110 2.225 4.328 99. 66
0.1107 2.109 2.225 4.324 99. 54
0.110 8 2.112 2.225 4.313 98.91
0.110 6 2.107 2.225 4.322 99. 57
R T 0.110 4 1.671 1.521 3.181 99. 29 99. 75 0.55
0.1101 1. 665 1. 521 3. 181 99. 64
0.1107 1. 675 1. 521 3. 184 99. 25
0.1107 1.674 1.521 3.202 100. 43
0.110 8 1.677 1.521 3.189 99. 47
0.1106 1.672 1. 521 3.200 100. 43
TR /NBE ik 0.110 4 7.798 7.707 6 15.22 96.27 96. 74 0.48
0.110 1 7.774 7.707 6 15.23 96. 77
0.1107 7.817 7.707 6 15.24 96. 35
0.1107 7.814 7.707 6 15.32 97.34
0.110 8 7. 826 7.707 6 15.26 96. 44
0.1106 7. 805 7.707 6 15.30 97.25
Ay %S 0.110 4 0.227 7 0.249 9 0.487 2 103. 81 101. 33 2. 14
0.110 1 0.227 0 0.249 9 0.486 5 103. 81
0.1107 0.228 3 0.249 9 0.482 2 101. 61
0.1107 0.228 2 0.249 9 0.479 7 100. 62
0.110 8 0.228 6 0.249 9 0.477 4 99. 57
0.110 6 0.228 0 0.249 9 0.474 3 98. 58
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2,10 #&eATAL & 237 BUF kS &
PO, FAT3 M, 7 2. 17 TEERET
MWESAHE, 4iPR0E3,

xR3 EBERHPEFENELER (mg/g, n=3)
Tab.3 Results of content determination of various constit-

uents (mg/g, n=3)

WERZ MM R R

o
FERNEEC e ww T owew OE
1 10. 76 3.75 20. 82 15.12 70. 64 2.07
2 10.77 3.76 20. 85 15.12 70. 58 2.06
3 10. 79 3.77 20.91 15. 14 70. 61 2.05
SEYE S 10.77 3.76 20. 86 15.13 70. 61 2.06

3 it

3.1 #emlgk ¥4 X 2,27 TR IR SR
£ 200 ~400 nm K N ST, R IAE 276
nm 045 B85 A A W, RN A SR AR e,
EEMER (E/5p alll 4N

3.2 AFHAREE X 0.025, 0.033, 0.05 mol/L
KH,PO, W 17558, &I 0.025 mol/L F Hik
BIa), WEIE RAT, WORBEHAE s, FEEe
TpH3, 3.5, 4, KIY pH Ny 3.5 Bf % o 16 IE
T B R

3.3 REBUEMAFE FHHETH 1% ERER A HEE,
1% RN 50% FEE . 1% EhiR, EILE 1% i
PR H BEEHUE 524, FEEE T 15, 30, 45 min
PEIURHE], & B 30 min B EHREE 4, WOR I
1% LW HH AR ), $2 330 min,

3.4 AEMRE BHETAIFEE, 80% AL,
50% HIEE . 30% HI . 10% HIfE, %P1 30% H i

PERERS 25 WL BT, SR AR ERE A

\

[9]

[10]

[11]

[12]

[13]

S 3k

B T, BEATER, SRR, SF. AN POHE % e i Ak
AL RAERR S e [T, b [ B B 24 2 4k
2013, 33(4) ; 267-269.

ERMER L PEARILEMEZ M, 2015 FHiR—3&
[S]. dbmt: dEE2RHE A, 2015 303-305.
TR, XSO, 4B BE EEIARUIIRSERELT]. PR
i, 2014, 29(11) ; 1642-1645.

R, TUSE, BARE, . RIS RS 5T
[J]. sk24, 2005, 27(9) : 1119-1121.

ERGME L. P ANRIEMEZ M, 2015 4R —&
[S]. dbtmt: thEEERHE AL, 2015 136-137.
MO, O, w7, A REEMRAE R BT 1R
WZ[T]. HEEKS, 2016, 41(3) ; 158-160.

JESe, w2, B OHE, . ZCHRAUIG R K 2Bk
[J]. FKudgEzy, 2014, 31(3) : 190-192.

WA, JEX, R, . RN GUEIET ]
i E E R 2 ar 2Rk, 2015, 35(10) ; 920922,

SR, K OWR, TPk ASTR] BT X AE FE AL RO
Sy AR ()], KB B 2R 240, 2007, 23
(1) : 68-70.

X 0%, ak i, HHRER. #E%E HPLC BT S BT DEAT
KT Fp AW A L] b E b 24 Ak, 2013, 38
(21); 3713-3719.

fH B, BYei, phadis, . HPLC i 5 % 24 i K
HU S S E DB A [ T]. HAREER, PR
AL, 2015, 17(3) ; 596-602.

EHME, Rind, TER, % —WZIRE0 e 8 /e
B, EETT. EER. FANEER. MRS EL)]. P E
22k 2009, 44(5) ; 390-394.

WO, bR, BB, % REERCT BRI HPLC $84L
EEmrsE[J]. rhEZ B, 2014, 25 (7) : 635-638.

2311



