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E HAY: &5 HPLC-DAD % R B Z A F 2L PHRT H HRIR . H5F . ERFDERFT M
BRKER KEEFEREERREH 10 MRS 042, Fik: KA Luna Cyy &34 (4.6 mm x 250
mm, 5 pm ), YA T B -0.2% B BR K & iR A A Bh AR, M 2k BL(0~15 min, 8%A — 40%A ; 15~20 min,
40%A — 60%A ; 20~30 min, 60%A — 90%A ; 30~40 min, 90%A — 8%A ), 7% i% 1.0 mL* min™', 4 & 35 C,
Hml ok K 258 nm (KM A FH ERF R FR K EF X P EZRFEAEF K EH ), 280nm (440 7 5 F Fe
F A ), 345 nm (¥ 4 ﬁ&%dﬁ%%—ﬁﬁﬁﬁﬁ\iﬁ&\+”+%%ﬁ\d%%§HMﬁk%
BROKEF FPERXREFFRREBD I0NMNFNRSEAZES B, S LR SAED RIS B LR R
S LTS E 5 # A 0.66~16.43 pg s mL™ (r=0.999 7). 0.42~10.45 pg * mL™' (r=0.999 2 ). 0.30~ 750ug mL™
(r=0.995 7). 0.64~15.95 pg* mL™' (r=0.996 5) .0.59~15.06 pg - mL™"' (r=0.999 6) .0.06~1.59 pg* mL™
(r=0.998 3).0.27~6.78 ug * mL™" (r=0.993 8 ).0.07~1.82 pg - mL™" (r=0.989 0 ).0.04~1.03 pg * mL™" ( r=0.995 2 )
F20.10~2.53 pg - mL™' (1=0.999 8 ) ; T34 A AR EDL & (n=9 ) % H| 4 100.4% . 99.7%. 99.0% 99.5% . 99.2% . 97.8%
97.9%.97.8%.97.8% #2 99.1%, 5 ¥ At 5% P L& 10 A k4 494 2 78 B 2 5] A 3.45~3.72.2.30~2.36.
1.68~1.75. 3.46~3.58 ., 3.48~3.57.0.34~0.41, 1.46~1.55. 0.42~0.47. 0.22~0.26, 0.50~0.56 mg - g"'. £ if: &
T AT BRI R B e E RS

KEIF: HAORAEE - ZRE RN R T AT R E RS
KT ; RFF; PAREE; KEW; %84 R

s 3= R N BE AR AR
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Simultaneous determination of ten components in Zhizi Jinhua pills by HPLC-DAD'

WANG Fu—cheng1 , LI Dong—hual’2** , GUO Wen-bin’,
FENG Xiang-rui', MA Xiao""?, YANG Ping-rong' "’

(1. Gansu Institute for Drug Control, Lanzhou 730070, China; 2. Gansu Inspection and Testing Technical Engineering Laboratory for

Chinese Herbal and Tibetan Medicine, Lanzhou 730070, China; 3. Gansu Hexi Pharmaceutical Co., Ltd, Zhangye 734000, China )

Abstract Objective: To establish an HPLC method for simultaneous determination of geniposide, chlorogenic
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acid, baicalin, mangiferin, berberine, phellodendrine, rhein, emodin, aloe emodin and chrysophanol in Zhizi

Jinhua pills. Methods: HPLC separation was performed on a Luna C;5 column ( 4.6 mm x 250 mm, 5 pm ) , with the
mobile phase consisting of acetonitrile—0.2% acetic acid aqueous solution at a flow rate of 1.0 mL * min™' in a gradient
elution mode ( 0-15 min, 8%A — 40%A ; 15-20 min, 40%A — 60%A ; 20-30 min, 60%A — 90%A ; 30-40 min,
90%A — 8%A ) . The column temperature was at 35 °C and the detection wavelengths were set at 258 nm for geniposide,
mangiferin, rhein, emodin, aloe emodin, and chrysophanol, 280 nm for baicalin and phellodendrine, and 345 nm for
chlorogenic acid and berberine. Results: Geniposide, chlorogenic acid, baicalin, mangiferin, berberine,, phellodendrine,
rhein, emodin, aloe emodin and chrysophanol were completely separated, and well separated from other constituents. The
linear ranges of above—mentioned components were 0.66-16.43 pg * mL™" (r=0.999 7 ), 0.42-10.45 pug - mL™' (r=0.999 2 ),
0.30-7.50 pg - mL™" (r=0.995 7 ) , 0.64-15.95 pg - mL™"' (r=0.996 5) , 0.59-15.06 pg - mL™"' (r=0.999 6 ) , 0.06—
1.59 pg - mL™ (r=0.998 3 ), 0.27-6.78 pg - mL™" (=0.993 8 ), 0.07-1.82 pg - mL™' (=0.989 0 ), 0.04-1.03 pg - mL"
(r=0.995 2 ) and 0.10-2.53 pg - mL ™" (7=0.999 8 ), respectively. The average recoveries were 100.4%, 99.7%, 99.0%,
99.5%,99.2%,97.8%,97.9%, 97.8%, 97.8% and 99.1%, respectively. The content ranges of ten ingredients were
345-372mg- g, 230236 mg g, 1.68-1.75 mg g, 3.46-3.58 mg- g, 3.48-3.57 mg- g ',0.34-041 mg- g,
1.46-1.55 mg+ g, 0.42-0.47 mg+ g, 0.22-0.26 mg * g and 0.50-0.56 mg - g ', respectively. Conclusion: The
established method provides references for the quality control and evaluate of Zhizi Jinhua pills.

Keywords: HPLC-DAD; Zhizi Jinhua pills; geniposide; chlorogenic acid; baicalin; mangiferin; berberine;

phellodendrine; rhein; emodin; aloe emodin ; chrysophanol ; simultaneous determination of multicomponent
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2 AEEER
2.1 Rk

KM Luna Cq 435%4F (4.6 mm x 250 mm, 5 um ),
PLZNE (A)-0.2% B TR K S W (B ) i sl A, 6 B
YW (0~15 min, 8%A — 40%A ; 15~20 min, 40%A —
60%A ; 20~30 min, 60%A — 90%A ; 30~40 min,
90%A — 8%A ), i 1.0 mL - min™', #EiE 35 °C, K
Pt 258 nm (KEIAE 71 PSSR 1 R PR KRB R
PR R MR ). 280 nm (KN 8 %5 A
Bl ). 345 nm ( KEIMIZRIER /NEERR ), HERE R 10 pl.
22 WA
221 RAXRGGERI iR PRI %
JRFR BEAAT TS AT ER R/ INEEG R R A R
M KB KB R AR i 0 IR i i, i
Py T AR 1 mL 2 B AE T 657.0 pg, SRR
418.0 pg, FAT 301.0 pg, TR 632.0 pg, £hR /NG
il 668.0 pg ( /INEERK Y5t = R R/ NEER Y 1 /1.1087 ),
AR TR B AABK 71.0 ng (35 A0 B A9 5t = ER IR BB Y
/71,1066 ), KEL 271.0 pg, KEEZE 73.0 pug, 24K
W 41.0 pg, KEW 101.0 pg MRS, BIAS

KR PRE, BHIEHE K %A H B 50 mL, %5 %€,
PR, B8 A A0 P (23R 300 W, 431K 50 kHz ) 20 min,
A, FRR A, AN R R i RS R RS
IR 10 mL, B 25 mL I, i E e 20
FE5), 045 pum TEFLUEMEIE T, IR UE T , RIS .
223 BAYERESIATR FRIEHE T S AL ALRY AL T HE
A3 B AN K O AR RS R R
BEF LA K R RACH (TCHET-11 (SRR B4 2
S INVEER AT R ER K BR AR R A
KEEW 10 A5 ) 1 7 FIBAPERE S, #2 “2.2.27 T
D7 R A
23 LlEtkits

R AW “2.2.17 T TR A % i 8 VRS
FH R BSARRE 100 485, O TR G0 B SV . R IR
IR IR A IR SRR L “2.2.27 TR AR A TR
J “2.2.37 TR A FIHEAE SRS 10 pl, 4% “2.17 T
TR, S5 R ULE 1.2, 7F Bk gk sk
P AEFAAEALH 10 NP AL/ IR B 3Lk 73 15
ARS8 TC I
24 BMEEREE
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2 Z 0.03 1 K}
E = = 0.009 | !
bk 0.02 4 6 9 3
10
0.004 0.01 4 3|5 78 0.004 2 6
78 910
-0.001 . : . . . . . ) 0 - . : 0. 001 - -
0 5 10 15 20 25 30 35 40 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
t/min t/min t/min
0.104 1 Uk 0.049
0.09 0.08 E (280 nm) 0. 044
. D (258 nm) F (345nm)
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1. B A4 B ( phellodendrine ) 2. 7 S 4 ( mangiferin ) 3. /N B& 86, ( berberine ) 4. 48 F 1 ( geniposide ) 5. £¢ J&L i2 ( chlorogenic acid ) 6. B &5 F
(baicalin) 7. 25 K# % (aloe emodin ) 8. K¥EMA (rhein) 9. K#Z (emodin ) 10. KFEH} ( chrysophanol )

A 1R A X BB 5 (mixed reference substances, 258 nm ) B. & & X M8 i ( mixed reference substances, 280 nm) C. & & %F 18 i ( mixed reference

substances, 345 nm ) D. FEfih (sample, 258 nm ) E. F£fh (sample, 280 nm ) F. £ ( sample, 345 nm )

B 1 REXREEERE HPLC BiE
Fig.1 HPLC chromatograms of mixed reference substances and sample
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0.03
= =
g g
< 6 <
0. 02 4
23
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0.07 0-08 0.084 0 (258 nm)
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0.05
=
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23 ¢ 0.031 2y .
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78 10 0. 02
9
0.01 _J 0.01 _j
0 0 : . r 0
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1~10. [A] & 1 (same as Fig. 1)

G. HERAEH THHERE M (negative sample without ten ingredients, 258 nm ) H. 5 RAEH FAHEAES ( negative sample without ten ingredients, 280 nm )
L HS RAEH: B FE i (negative sample without ten ingredients, 345 nm ) J. S8 A A1 8% FHPEAE & ( negative sample without Coptidis Rhizoma and
Phelldendri Cortex, 345 nm ) K. St HRAEBHERE S (negative sample without Lonicerae Japonicae Flos, 345 nm ) L. SREIEBHMERE S (negative sample
without Anemarrhena Rhizoma, 258 nm ) M. ##E F B ¥ #£ 5 ( negative sample without Gardeniae Fructus, 258 nm ) N. Hlt # %~ B 1 £ i ( negative
sample without Scutellariae Radix, 280 nm ) 0. R E BHPERE 5 ( negative sample without Rhei Radix et Rhizoma, 258 nm )

2 BRI HPLC BiEE

Fig. 2 HPLC chromatograms of negative samples

B AT, BC AR 6 AR TR A X BRI BORERIETE IR 10 HURG X IR A, B B

W, 4% 217 TR R AU FBERE , I T AR, Ak
BERERE 2 00 DIXS IR AR A RERESE X (pg ) R AL g , 1
AR Y AR AR, BEAT LA R, [0l )9 75 /%  AH 5 &

FAEREM E , ALES G ML SN A 3 BRI
FR (LOD ), MY ES RIS L SIN M 10 BHT R E & T
FR(LOQ ), 25 ILEE 1,

Fz1 10 MHEAHWEMEXR RNRFIEEMRER
Tab.1 Linear relationship, LOD and LOQ of ten constituents

% HEpyE LMV (linear range )/ LOD/ LOQ/

( component ) (‘regression equation ) ' (pg-mL™) (pg-mL™) (pg-mL™")
H AR ( phellodendrine ) Y=1.25 x 10’X-5.55 x 10’ 0.998 3 0.06~1.59 0.01 0.03
P (mangiferin ) Y=4.49X-5.55 x 10’ 0.996 5 0.64~15.95 0.03 0.08
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L% BNy LR VBT ( linear range )/ LOD/ LOQ/
( component ) ( regression equation ) " (pg-mL™) (pg-ml™)  (pg-ml™)
/INBERE ( berberine ) Y=12.77X+7.77 x 10" 0.999 6 0.59~15.06 0.02 0.06
HEFH ( geniposide ) Y=6.13X+6.64 x 10’ 0.999 7 0.66~16.43 0.01 0.03
LRI ( chlorogenic acid ) Y=12.88X+1.98 x 10* 0.999 2 0.42~10.45 0.01 0.03
AT (baicalin ) Y=39.85X+8.75 x 10° 0.995 7 0.30~7.50 0.01 0.03
PSR EZ (aloe emodin ) Y=273.44X+1.17 x 10* 0.9952 0.04~1.03 0.01 0.03
KR ( emodin ) Y=18.42X+6.78 x 10° 0.993 8 0.27~6.78 0.01 0.03
K#§ZE (emodin ) Y=121.62X-2.79 x 10* 0.9890 0.07~1.82 0.01 0.03
KB ( chrysophanol ) ¥=50.76X+2.48 x 10" 0.999 8 0.10~2.53 0.01 0.03

2.5 MEEAE

W “2.2.17 T YR A% BE A i 25 VRO 1, FH
P B 100 A%, T il A0 TR A X6 BE S TR T, 2 “2.17
TR 3 S5 4 T 1 L IERE 6 Yk, MIASAE
SRIFIR . HE AT TS RAT L/NEE R AR R R
KIEFE 25 KB 2R W e 1 A RSD ARk 43 5]
}1.3%.0.45% . 1.2% . 0.63% . 0.32% . 1.8% . 0.64% .
1.3% . 1.6% 1 0.86% , WAL AAE 2 B KL 4
2.6 FE kIR

W R — s v, =T T 0.2.4.6.8.10 h
A3 OMFEE “2.17 TR g S AR, AR AT T
SRR HEA AT TR N AR R B LR
B 2SR BRI R 1y U T AR RSD AR YK 43 1
1.5%.0.73% . 1.1% . 1.1% . 1.4% . 1.2% . 1.6% . 1.2% .
0.92% F1 0.74% , 7% WAL S S AR 10 h P , £
SEME R A
2.7 HEEMRAR

B Rl—HEAE 7448 AL (4t 181203 ), 7 “2.2.27
TR 75 2 g R A 6 1%, 4 <217 TR (A% 4

PR BEREIN 22, M ARAE 1 AR R R B B PR
ANBERE EAABR KR KRB R R R MR
PSP 25 8 B Ay ik 3.68.2.32.1.71.3.52.3.51.0.35.,
1.46.0.44.0.23.0.54 mg* g, RSD 22514 2.0% . 1.3% .
2.6%.1.0%.1.6%.1.6%.2.3%.1.6%.2.2% 1 1.4%,
FINZOT R E M R AT
2.8 IR

K IO & 2 HE A e AL (Fit 181203)
9y, B 0.25 g KEEME , B HIEEHIEH, & 3 0y
— 21, 3 RS BN 10 BI85 TR 5 X B
WS, 4% 42.2.27 U 5k, A A HEE 50 mL”
AHRAE, RIAAK b L 3 R ARV T A 3 10
Fie “2.17 TR AR SRR, AR AR 2, I ]
PR RS,
29 HEEENE

H T, A 73 885 AHE A AE 3L R H T
VU 2547 BR 2 5177 i, PR SRARBT PR L A2 w5
F] 5 HEFE S 3% “2.17 WOTESEAT 10 B I
AMERIEAT A R B i 5 R LR 3.

Fz2 10 PRI R E

Tab.2 Recovery for ten components

i BOR AR W e R TH K
(content )/ (added)/  (‘measured )/ (recovery )/ (‘average recovery )/ N (‘average recovery ) /%
( component ) (n=3)
ug ug ug %o % (n=3) (n=9)
HEF1 ( geniposide ) 188.43 93.86 281.67 99.8 100.1 0.90 100.4
193.07 93.86 287.56 100.2
191.64 93.86 286.53 100.4
199.61 187.71 385.54 99.5 99.6 1.43
AWy Had
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F2(48)

o Feahbi A I EvES SR MR RSD/% SRR

(content)/  (added)/  (measured )/ (recovery )/ (‘average recovery )/ (‘average recovery ) /%

( component ) e e e % % (n=3) (n=3) (n=9)
201.08 187.71 387.66 99.7
189.17 187.71 375.11 99.5
188.17 281.57 476.32 101.4 101.4 0.60
188.19 281.57 475.87 101.3
193.05 281.57 482.21 101.6
SRR ( chlorogenic acid ) 119.10 59.71 177.67 99.4 99.7 0.89 99.7
122.03 59.71 180.74 99.5
121.12 59.71 181.32 100.3
126.16 119.43 242.40 98.7 99.0 1.47
128.25 119.43 245.70 99.2
119.77 119.43 237.10 99.1
118.93 179.14 300.16 100.7 100.4 0.26
118.95 179.14 299.58 100.5
122.02 179.14 301.46 100.1
HEH (baicalin ) 87.20 43.00 128.69 98.8 98.5 0.54 99.0
89.34 43.00 130.38 98.5
88.68 43.00 129.40 98.3
92.37 86.00 175.87 98.6 98.6 1.71
95.36 86.00 179.87 99.2
89.76 86.00 172.53 98.2
87.08 129.00 215.56 99.8 99.9 0.68
87.09 129.00 215.77 99.9
89.34 129.00 218.78 100.2
TRH (mangiferin ) 180.49 90.29 269.43 99.5 99.4 0.65 99.5
184.93 90.29 273.76 99.5
183.55 90.29 271.98 99.3
191.19 180.57 369.34 99.4 99.3 1.50
197.38 180.57 376.02 99.5
185.45 180.57 362.43 99.0
180.23 270.86 448.74 99.5 99.8 0.60
180.25 270.86 451.02 100.0
184.91 270.86 45531 99.9

AL Ha i
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F2(%)
o =TGR A HUELE s e SR RSD/% SR
(component) (content )/ (added)/  (measured )/ (recovery )/ (‘average recovery )/ (n=3) (‘average recovery ) /%
ug ug ug % % (n=3) (n=9)
/INEERR ( berberine ) 179.25 86.07 262.45 98.9 99.0 0.96 99.2
183.66 86.07 267.49 99.2
182.30 86.07 265.53 98.9
189.88 172.14 358.83 99.1 98.9 1.24
196.03 172.14 363.24 98.7
184.25 172.14 352.43 98.9
180.23 25822 436.52 99.6 99.6 0.70
180.25 25822 436.06 99.5
184.91 25822 441.58 99.7
HEAAH ( phellodendrine ) 18.00 9.17 26.53 97.6 97.9 0.97 97.8
18.45 9.17 27.16 98.4
18.31 9.17 26.86 97.7
19.07 18.33 36.18 96.7 97.3 1.42
19.69 18.33 37.10 97.6
18.50 18.33 35.89 97.5
17.98 275 44.78 98.5 98.3 0.60
17.98 275 44.68 98.2
18.44 275 45.18 98.4
KR (rhein ) 74.77 38.71 110.76 97.6 97.9 0.97 97.9
76.61 38.71 113.41 98.3
76.04 38.71 112.16 97.7
79.20 77.43 151.48 96.7 97.2 1.10
81.77 77.43 155.30 97.6
78.68 77.43 152.08 97.4
74.66 116.14 188.05 98.6 98.6 0.47
74.67 116.14 188.44 98.8
76.60 116.14 189.75 98.5
K#EZ (emodin ) 23.03 10.43 33.05 98.8 97.4 0.67 97.8
23.60 10.43 33.03 97.1
23.43 10.43 32.66 96.5
24.40 20.86 44.12 97.5 97.8 1.88
25.19 20.86 45.27 98.3
23.39 20.86 4324 97.7
23.00 31.29 53.33 98.2 98.3 0.61
23.00 31.29 53.38 98.3
23.60 31.29 53.92 98.2
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F2(4)
o R A M IEVES SEE IR RSD/% SFE SR
(component) (content )/ (added)/  (measured )/ (recovery )/ (‘average recovery )/ (n=3) average recovery ) /%
ug ug ug % % (n=3) (n=9)
PR (aloe emodin) - 11.93 5.86 17.15 96.4 99.4 236 97.8
12.02 5.86 18.11 101.3
11.98 5.86 17.92 100.5
12.42 11.71 23.21 96.2 96.4 0.93
12.23 11.71 23.08 96.4
11.80 11.71 22.71 96.6
11.71 17.57 28.53 97.4 97.5 0.64
11.71 17.57 28.56 97.5
12.01 17.57 28.86 97.6
KM ( chrysophanol ) 27.45 10.43 37.13 98.0 98.4 0.98 99.1
28.12 10.43 37.88 98.3
27.91 1043 37.93 98.9
29.07 20.86 49.38 98.9 99.2 0.51
30.02 20.86 50.00 98.3
28.68 20.86 49.68 100.3
27.41 43.29 70.39 99.6 99.7 0.65
27.41 43.29 70.45 99.7
28.12 43.29 71.40 100.0

®3 BFEEAFI0NMESWEE(mg g7, n=3)

Tab.3 Determination results of ten components in Zhizi Jinhua pills

A4 ( component ) lot No. 181203 lot No. 181204 lot No. 181205 lot No. 180901 lot No. 180902

HEFH ( geniposide ) 3.68 3.72 3.66 3.45 3.52
SEJR ( chlorogenic acid ) 233 235 2.30 231 2.36
# A 4F (baicalin ) 1.70 1.72 1.68 175 1.73
TR (mangiferin ) 3.52 3.56 3.46 3.49 3.58
/NBER, ( berberine ) 3.50 3.57 3.55 3.48 3.54
HFAAHH ( phellodendrine ) 0.35 0.38 0.40 0.41 0.34
KR ( rhein ) 1.46 1.52 1.52 1.49 1.55
K E (emodin ) 0.45 0.42 0.47 0.45 0.46
FIEERHEE (aloe emodin ) 0.23 0.25 0.26 0.24 0.22
K8 ( chrysophanol ) 0.54 0.52 0.50 0.56 0.54
hsHhi i
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