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Simultaneous determination of six constituents in Qingre Zhili Pills by HPLC
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ABSTRACT: AIM To develop an HPLC method for the simultaneous content determination of berberine hydro-
chloride, jatrorrhizine hydrochloride, palmatine hydrochloride, kaempferol, luteolin and apigenin in Qingre Zhili
Pills ( Berberidis Radix and Portulacae Herba). METHODS The analysis of methanol extract of this drug was
performed on a 35 °C thermostatic Agilent TC-C 4 column (4.6 mm X250 mm, 5 pm), with the mobile phase
comprising of acetonitrile-0. 02% potassium dihydrogen phosphate flowing at 0. 9 mL/min in a gradient elution
manner, and the detection wavelengths were set at 265 nm and 360 nm. RESULTS  Six constituents showed good
linear relationships within their own ranges (r=0.999 3), whose average recoveries were 97. 16% -99.90% with
the RSDs of 0. 62% -1.48% . CONCLUSION
Qingre Zhili Pills.

KEY WORDS: Qingre Zhili Pills; berberine hydrochloride ; jatrorrhizine hydrochloride ; palmatine hydrochloride ;
kaempferol ; luteolin; apigenin; HPLC

This simple method can be used for the rapid quality control of
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MEVUA 2500 R L B i AP Ak, IR, ARSI R
HPLC 32 X5 78 #0630 AL — 0B 19 1 6 1R /)N B
B, FhFRZGARGN . EhARE ST, AR 5 A Ay
W2y . KRB RATF R TE N, %k
R PREE, A o8 H B AR e R I ) S8
1 {25

AUD220D HLF K (0.01 mg, H A &N
F]) ; KQ-500DE &8/ P i ve s (Bl il s AU A%
AR T ; Agilent 1100 5 51 /&5 24 M AH €4 15 1
(FeEAEL B AR E ., TUITkR L. 100 fi7 H
SRS . FETEIEAS . VWD Af 28 ik KA 2%, 38
FE 2R AT .
2 R

R /NBEDL (110713-201212) . R 57T
(110732201611 ) . A JR B 2 (111520-200504 ) .
Fr3EE (111901-201102) X B A 40 5 o [ 2 i
2y TR s EhIR ARG (6681-15-8) | 1L1A%
My (520-18-3) XFHRSA I B g ai it A MR A
FRA W W HRE R (W48 K I, & 100 A
12 ) W [ Aba R A B & e A A PR /) i 2
"o CWEREal; AR R el Kb
ZEIRIK
3 FiEE%R
3.1 @54 Agilent TC-C B35 4E (4.6 mm x
250 mm, 5 pm); FEIAH A WG, B o 0.02%
Wl S8, BRI (0 ~ 12 min, 20% A;
12 ~26 min, 20% —27% A; 26 ~44 min, 27% —
50% A; 44 ~50 min, 50% —20% A); O ~26 min
I 7E 265 nm' 7 P KT RGN £ R /N BERR . bR 245 R
BRFIER R L 57T, 26 ~50 min B 7E 360 nm'" "2 i
KR LA/, RBERMFRE,; KRR E
0.9 mL/min; #EiR 35 °C; #FRER 10 pl,
3.2 MBRERAE SRR R E IS,
BT 620 mL i, WERMGEZR, REBY
A7, AERRE BRI 28 U (R R /NBERK 0. 690 mg/mL
LERRZGARAK 0. 464 mg/mL, #EFRI T 0. 516 mg/mL,
IZSHy 2. 970 mg/ml, AREEFZE 1.598 mg/ml, f+
% 0.612 mg/mL), EH 1.0, 2.5, 5.0, 6.0,
5.0, 5.0 mL, EF[[—100 mL &iffirth, HEREE
25, RIS, WS (ERRR/INEERK 0. 006 9 mg/mL, #h
FRZAAREH 0. 011 6 mg/mL ., EEFRM 57T 0.025 8 mg/mL,
2513 0. 178 2 mg/mL, ARFREZE 0.079 9 mg/mL,
3% 0.030 6 mg/mL)
3.3 Bk & BUSFPUARILE R, B,

PRI 2.0 g, BT HIEHIEHM T, KEMA
50 mL FIE, FRERE, #M/E (500 W, 40 kHz)
FEWC60 min, %, HIEEAN K AR, A,
g, BEEw, RIS,
3.4 MEEMREREE HEEFRORALTT T,
il E A & =W SIS R BAERE S, # ©3.37
i F Ikl e, B
3.5 AoEAMRE ORBERR (327
“3.47 BURWWGE R, 76 U317 TEREAI TR
W, ARWE T R, & R T
LS, BLERAREIIRT 3 500, BAMEL I, F£W
BTk B R
3.6 X AFRE OREMH “3.27 IUR X
MW 0.1, 0.2, 0.5, 1.0, 1.5, 2.0 mL, H
BT EAZ 6 120 mL FHt, LS, 18
2 6 AR AR B AR . LA e D R AR
b (X)), BEERBOFH AR (V) BEATmIE, 45
WA T, RIS MO ESS AN AR R R
&1 6 MMALMEXR
Tab.1 Linear relationships of six constituents
LM/

(pg-ml™")

3.450 ~69.00 0.999 9
2.320 ~46.40 0.999 5
2.580 ~51.60 0.999 7

oy a4 77 7%

ERER/NEEBR Y =7.501 4 x10°X -227. 1
ERFRZHMRON Y =8.358 1 x10°X +481.2
HRE DT ¥=9.0057 x10°X -353.8

125 Y=1.331 6 x10°X +408.0  14.85~297.0 0.999 3
ARBEZE  Y=1.1079x10°X +196.4  7.990 ~159.8 0.999 6
JTEHE Y=8.7213x10°X-266.9  3.060 ~61.20 0.999 4

3.7 WEERE BOTHESERER, £ “3.17
WA T, BEAE 6 IR, IASFER IR /INEE T |
IRPRZGMOE . ERRREL YT, ILASE . KBEER, 5
FEWETA RSD (n=6) 43514 1.29% . 1.15% .
1.08% . 0.91% . 1.01% . 0.98% , FHI{LFeksss
FE R
3.8 E A MK HUEES (Hit'5 15080847) 6
By, $% “3.37 BT Jy ik il A& ks s W, 7E
“3.17 IWEGESAM T, AR IR /N B, R
PRGN . FhIRM STT . IIASHy . RBEER | ¢
E& 4 RSD 45k 1.02% . 0.66% . 1.19% .
1.36% . 0.42% . 1.54% , = W% )7 o & &
RAT
3.9 A MK S (HE5 15080847 ) 1
By, =W TikEO0, 2, 4, 6,8, 10 h J54F
“3.17 AT, AR ER IR /N EER . R
FRZGARAN . EhAREL YT . INAS M . REREE . A5F
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ARy uE, fE U3017 TiEFESAE NI, TR R
o 4 e, G2,
400 | £2 6 WMBAMEEKRERBER (n=6)
3911 H 5'| Tab.2 Results of recovery tests for six constituents(n =6)
10 A | - ‘ " Pl
ool My BB AR WAL W ok
) M W W 8 mg mg mg % (RsD/%)
R U2 ’/mzl_i SRR ERC U SR N 1.0020 0.1713 0.1725 0.3409 98.32  98.41
ABER S BEGE 10001 0.1710 0.1725 0.3422 99.25  (1.03)
‘%153%“1" 0.9982 0.1707 0.1725 0.3415 99.01
300 0.9995 0.1709 0.1725 0.3391 97.51
400 4 10013 0.1712 0.1725 0.3427 99.42
300 [ 0.9979 0.1706 0.1725 0.3378 96.93
200 ol ‘ HhRZE 1.0020 0.2645 0.2900 0.5538 99.76  99.15
o 3) 1. | B 1.0001 0.2640 0.2900 0.5546 100.21  (1.48)
ML 2 JU \ 0.9982 0.2635 0.290 0 0.556 3 100.97
0 5 10 15 20 25 30 35 40 45 50 0.9995 0.2639 0.2900 0.5510 99.00
oon 1.0013 0.2643 0.2900 0.5456 97.00
HUE/mV B AR 0.9979 0.2634 0.2900 0.5475 97.97
550 . : . : )
20 R 10020 0.6764 0.6450 1.3002 96.71  97.68
400 o/ 9T 1.0001 0.6751 0.6450 1.3112 98.62  (0.80)
el ‘ - 0.9982 0.6738 0.6450 1.3057 97.97
20 1 . | 0.9995 0.6747 0.6450 1.3094 98.40
o 'Y ol | s 1.0013 0.6759 0.6450 1.301 1 96.93
58 B '\J“*f\\m»}A ] d VL o 0.9979 0.6736 0.6450 1.3020 97.43
6 5 1o 15 20 35 30 35 40 45 50 IIZSB  1.0020 4.5811 4.4550 9.0462 100.23  99.90
t/min 10001 4.5725 4.4550 9.0178 99.78  (0.62)
— C 5 = 50T B MR 0.9982 4.5638 4.4550 9.0319 100.29
o 0.9995 4.5697 4.4550 9.0528 100.63
450 : 1.0013 4.5779 4.4550 8.9835 98.89
350 0.9979 4.5624 4.4550 8.9990 99.59
%00 || H AJREEZ 1.0020 2.0421 1.9975 4.0352 99.78  98.69
7% \ | 1.0001 2.0382 1.9975 4.0286 99.64  (1.35)
10 "\ﬂw 12 I il 0.9982 2.0343 1.9975 4.0091 98.86
o WAL I T 0.9995 2.0370 1.9975 4.0028 98.41
0 5 101520 mﬁi L 1.0013 2.0406 1.9975 3.9617 96.18
D58 T4 2555 5 R 0.9979 2.0337 1.9975 4.0159 99.23
FEZEZE 10020 0.7455 0.7650 1.5002 98.65  97.16
1. EhF/NEER 2. ISTRZIMREL 3. HEE DT 4. AR 1.000 1 0.7441 0.7650 1.4868 97.08  (0.94)
5. AJREE 6. s 0.9982 0.7427 0.7650 1.4819 96.63
1. berberine hydrochloride 2. jatrorrhizine hydrochloride 3. pal- 0.9995 0.7436 0.7650 1.4308 96.37
matine hydrochloride 4. kaempferol 5. luteolin 6. apigenin 10013 0.7450 0.7650 1.4935 97.84
) 0.9979 0.7424 0.7650 1.4798 96.39
E1 6 g4 HPLC &itE
Fig.1 HPLC chromatograms of six constituents 3.11 #&mAcAEnx W6 M, % “3.37

ZUETH L RSD 4351k 1.31% . 0.24% . 1.19% .
0.93% . 1.02% | 1.17% , FHAHLER SR ER
10 h EE M R AT

3.10 At ek R KEMREBCEERS (S
15080847) 6 fiy, £y 1.0 g, & THIEHLM
H, RSB “3.27 TR IRA T BRI 25 mL,
B 25 mL, FRES, #8775 (500 W, 40 kHz)
PEHL 60 min, ¥, HEEANRWRW TR, B,
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x3 6MASABENELER (mg/g)

Tab.3 Results of content determination of six constituents

(mg/g)

T s
= wak RE DT Wz AR FXRE
15080847 0.171 0.264 0. 675 4.572 2.038 0. 744
15080850 0. 158 0.247 0. 630 4.922 2.176 0. 801
15083001 0.180 0.273  0.725 4. 693 2.108 0.779
15081376 0.167 0.235 0.613 4.915 2.203 0.741
16080465 0. 192 0.291 0.729 4.287 1. 874 0. 696
16083457 0. 189 0.276 0. 691 5.013 1.977 0. 738
SEXE 0.176 0 0.264  0.677  4.734  2.063 0. 750

4.2 ARBRF RILEHELT 30, 35, 40 CHIR
XA AR . DR INEE] . o3 B RE RS, ek
535 CHE A EAERE IR .

4.3 BSHEWREAE AR A 2T
H1) 80% , B EHHIRHRMM ST ARBE N1 g
T DR/ NEE O AN ST 0. 14 mg, LUIER
FAZGARAIGT AT 0. 21 mg, DIERERE SITiAR
KT 0.54 mg; & Dk 08 LLILZAS Wi i F AN K T
3.80 mg, DUAKRBEZITAEMT 1.65 mg, DI
FKRITALT 0. 60 mg,
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