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WE HBHMW: EAZRAEERR, IR MMNEL T FhRA 1 FHRR AT ER . &LNF T
AR By TR e R RS20 ik, ik RJA Waters XBridge C,s &%4% (250 mm X 4.6 mm,
5 pm), RENAE A TRE —0.2% BB K, B2 B, 7k 0.5 mL - min™', 4238 30 °C, %0 % Kk 4 210,256,
325 nm, ZER:T AMMUF RS S B BRI, R ARER S LN B TERB O TR FRE . H
B St A e i B R 5 A JE 1.814~45.36 pg - mL ™' (r=1.000 ), 48.64~1 216 pg-mL™" (r=0.999 8 ), 4.14~103.5
pg s mL™" (r=1.000 ) . 3.338~83.46 pg*mL™' (r=1.000) .6.68~167 wg-mL™"' (r=1.000).0.710 4~17.76
pg - mL™ (r=1.000 ) #= 3.128~78.2 pg-mL ™' (r=1.000) 5 % & 4% 2 R 4F 69 & M X R M & L B A4F, 45t
A7 AR Z (RSD ) N T 0.90%; Bk & R4, 3 A An A 69 F 34 @ W F (n=3) # 98.5%~101.0%, RSD #
0.38%~1.8%; #4 M B4F, T AR A 24 h AARFFAEZ, RSD T 0.80%. 8 deifon ¥ 4R\ AR E% .4
LA By TR ARAR I B TR F A BT R e A 4 R 5 A 4 0.056 88~0.237 5. 1.447~1.582,
0.065 48~0.147 7.0.055 33~0.103 7.0.124 2~0.233 1., 0.013 74~0.045 01 #2 0.916 0~1.041 mg+ ¥ ', £Eif: %
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Simultaneous determination of seven constituents in Compound
Kendir Leaves tablets I by high—performance liquid chromatography

XU Shuo, JIANG Wen—qing, JIN Peng—fei* , KUANG Yong-mei,
XU Wen—feng, WU Xue—jun

( Department of Pharmaceutical Science, Beijing Hospital , National Center of Gerontology,

Beijing Key Laboratory of Drug Clinical Risk and Personalized Medication Evaluation, Beijing 100730, China )

Abstract Objective: To develop a high—performance liquid chromatography ( HPLC ) method for simultaneous
determination of chlorogenic acid, hydrochlorothiazide, hyperoside, fangchinoline, tetrandrine , buddleoside and

promethazine hydrochloride in Compound Kendir Leaves tablets I. Methods: A Waters XBridge C,s column ( 250 mm x
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4.6 mm, 5 pm )was used for the separation, with gradient elution of acetonitrile and 0.2% phosphoric acid as

the mobile phase at a flow rate of 0.5 mL *min~". The detection wavelength was set at 210, 256 and 325 nm.
The column temperature was 30 “C. Results: The seven constituents were well separated. The linear range was
1.814-45.36 pg - mL™" for chlorogenic acid (r=1.000) , 48.64-1216 wg* mL™" for hydrochlorothiazide ( r=
0.999 8),4.14-103.5 pg* mL™' for hyperoside (r=1.000 ) , 3.338-83.46 ug* mL" for fangchinoline ( r=1.000 ),
6.68-167 pg-* mL™" for tetrandrine ( r=1.000 ) , 0.7104-17.76 T mL™" for buddleoside ( 7=1.000 ) , and 3.128-
78.2 pg* mL™" for promethazine hydrochloride ( r=1.000 ). The results of the precision tests were satisfactory with
relative standard deviations ( RSDs ) all below 0.90%; the average spike recoveries ( n=3 ) at three concentration
levels were 98.5%—-101.0% and RSDs were 0.38%-1.8%. The results of the stability tests were satisfactory and
the seven constituents remained stable in 24 hours with all RSDs below 0.80%. The contents of chlorogenic acid,
hydrochlorothiazide , hyperoside, fangchinoline, tetrandrine, buddleoside and promethazine hydrochloride in
eight batches of Compound Kendir Leaves tablets I were 0.056 88-0.115 8, 1.447-1.582, 0.075 48-0.147 7,
0.055 33-0.103 7, 0.124 2-0.233 1, 0.013 74-0.045 01 and 0.916 0-1.041 mg per tablet, respectively.
Conclusion: It is proved by methodology validation that the established method can be utilized for simultaneous
determination of seven bioactive constituents in Compound Kendir Leaves tablets I, which can be used for the
quality control of this drug.

Keywords: Compound Kendir Leaves tablets I; chlorogenic acid; hydrochlorothiazide; hyperoside;
fangchinoline ; tetrandrine ; buddleoside ; promethazine hydrochloride ; high—performance liquid chromatography ;

quality control
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8O00KDE 7Y i 75 {3 ( B 1l i 8 75 A s A PR A ) ) 5
Milli-Q 47K A3 2 4t ( Millipore, 52 [ ),

1.2 K2y B35l 32 E Fisher 24 7, it
5165747 ) 3 B R ({8 3% 41, 56 [ Fisher 24 A, it 5
154772 ) 5 WP (o Arali, B 25 4 A b 2230 A R
A, iS5 20161025 ) 5 SE9 HIZK BB 4K . X IR 4k
JFL R (415 110753-200413, 4 FF 100% ). A 58 B8
(#L = 100309-201103, 4l & 99.8% ). 4 22 Bk 1F (4t
5 111521-201708, 4l &£ 95.1% )., b5 & W5 Ak 6l (it
5 110793-201606, 4f FF 98.8% ). 5 Bij . B (it =
110711-200507, 4§ & 100% ). 52 AEH (5 111528-
201710, 4l £ 96.6% ). £k 1R 5 N W& (4t 5 100422—
201002, ZfiFE 99.4% ) B0 [ H 6 5 24 il o oY
bi. B HBMRKA 1CR & 2 AYER 1.6 mg, 1R
SEN I 1.05 mg; 4lL%5 : F160805 . D161206, D160510
D160904 , D160604 , 4= 7=~ Ay 1L 14 2 IS il 254 FRZA
A5 41k : 160631, 160128 . 150504, A 7= |~ M W5
2 AR I AT BR A ] ).
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2.1 (OS5 {63% 4 Waters XBridge C,g {0 3% H
(250 mm x 4.6 mm, 5 wm ) ; FaAH: 05 (A )-0.2% W
MR /K VS W (B ), B B2 Yk i ( 0~15 min, 15%A — 20%A;
15~25 min, 20%A — 25%A ; 25~35 min, 25%A — 30%A ;
35~45 min, 30%A — 35%A ; 45~55 min, 35%A — 65%A;
55~65 min, 65%A ) ; HiE : 0.5 mL + min™ ; KM K 210
i (ASHI S B ARAR 3B 20 ), 256 nm (6 & 58 0E
W A2 BktT ERER ST INR ), 325 nm (KHMERIRR 5246
)5 HE: 30 °C 5 FREAFR 10 p Lo

22 RGBS o R o PR
MR EUGEWRE A 22 BT B O R KB e 5 4
T R R 5 PR A6 RS i, FH 50% H /KA RS
it , B BT MR 4301 R 90,72, 2 432,206.9.,166.9
334.0,35.52,156.4 pg-ml™" ({1 A X IR 54 5 W
i % B IUR G X B 5 1 1.2.5.4.5.6.12.5.25
mL T 50 mL S, 1 50% H R KRR B 2 20
FE5T  ARAG— FRBNAN R T R B T 5 R RV TR
23 MRl EITF KA 120 A,
K FRE , WA, RS PR R 29 0.6 ¢, B T 25 mL
s, A 50% W BEKIEHE 15 mL, #8275 2 min, H
7 (800 W, 40 kHz ) 60 min, Il 50% H BEL/K VAW 75 T
B2 BEE), 4 0.22 pm TFLUE RS, BUEEIERAE
S AT

24 BIMEWEE IR B kA 1
iy STy s 7 il R 7 N i1 XU N N2 S P T AN
TBIC AN AR N R R S T R I B A
il T 2500 BB A Rt P44, oK B 3 Ik, B
W1 b 53 BT MK B, 3 WK, BRIR 2 h, BRI,
DL PR AR B, TR R T RE, TR
B RERREE BRSNS SR R ST |
Y % B, MR By JZREG T DI RR S A4, 32 100
SISy S A e I 1D A R TR SO
ZJEHE 237 WUR Tk A D A

2.5 LREMERE  4300xd PP BRI TR AR R
Al VRORI SR S VAR A0 BT , 25 8 i b A B 53
FREXT AR A3 (0 T I TP . I ) BRI T LT
A% TRt VS VR R A VR P B T (T 1) s
B T 0 A B 53 SRS TP S R | S SAE R |
S LZBTT B ORI A B OB SR T IR R S
W A o

2.6 FROua M A O R HE KR B M E
TR FE 2.0 BEGESRETE, 7 AR AL B ES
A AT 15 000, Bf 7 A1 0 5 4360 13 i
EjAHARIE B R R KT 1.5. Zr BIKS 2 i “2.2”
TN AW IR A BT W 10 L, 7 ACTRORH €233
A, 4% LR o B A5 AR 5, LAV T R A b, TR
(g mL™") AR AR bR AEBR o 2R, 75 320 B0 7 72
RAEA KRB (r)o KXt BRI ROE IR RIS, LA
ML (SIN ) 24928 3.0 B A VR BE R 45 1A Rz I T FR
(LOD ), S/N 25k 10.0 B (e B k45 53110 7 12 T PR
(LOQ ), #5HIWFE 1,

27 MEE R NS WU — s (S
F160805 ) ¥ i, 4% “2.17 T T 03 2k 14, % 22 ik B
6 YK, iC e W T AR, 7155 RSD., 4% SR 4% R i | &0 S e
W A 2 Bk (B O AR R B OB SR AT R AR R
SR W 0 1% 0 0 1T AR A RSD (n=6) 4351 4 0.89% .
0.20% . 0.54% . 0.34% . 0.16% . 0.23% F1 0.11%, % W]
U AR 28 R AT

2.8 HEEMERE  HUEHS (45 F160805 ) # i
6 oy, #¢ “2.37 T T (1) 77 i A M S TR, 43 i
3T THIRAS BIER R A ENRE A 2Bk T B AR
Bl A B OS2 AR AT R S N R 1 A 43 5
4 0.057 09.1.599 0.0.127 1,0.105 2.,0.207 0, 0.021 69,
1037 4mg- A ™, RSD (n=6) 5351M 0.59%.0.93% . 1.5% .
1.5% . 1.1% . 1.8% , P Tk B2 T R AT

AWy Had

S

(T




<1934 - 5 W) S #F 2 E ChinJ Pharm Anal 2018,38(11) ‘jPA
200 A-1(325nm)
— T,
B (256nm)
150 500 ,
2 2 400
£ k] !
3 100 < 300
50 200
100 3
0 \,._A_JLJ\N\ ~ }\ 0 1 4 5 6
0 10 20 30 40 50 60 t/min 0 10 20 30 40 50 60 ¢/min
200 B(325nm)
1 2 5001 C(256nm)
150 = 100 2 .
o |
g O g |
< 100/ < 300 \
] 200/
%) ! 3 7 100
] 1 3
. | ; A o _
0 1‘0 20 3b 40 5b éo t/min 0 10 20 30 40 50 60 t/min
200/ €(325nm) 12009 A-5(210nm)
1 0004
150 2 800
= <
% 100 < 600
< 400
501 1 ‘ 200/ m R
6 01 : : : : — :
ol JWIIU L ha ; A 0 10 20 30 £ 50 60 ¢/min
0 10 20 30 40 50 60 t/min
1 200 B(210nm)
| A-2(256nm) 1 0001 2
. 500 2 % 8004
400/ 7 g
§3007 < 6001
= 4001 5 7
200/ ] 4
w s ] s
1001 L 01 \ _
o= Y 0 10 20 30 40 50 60 t/min
0 10 20 30 40 50 60 t/min
1 200 C(210nm)
1 0001
s00] A-3 (256nm) 2 o0l
£ 400 7 < 6001
<3001 4001 5
2001 200 4 \
1001 3 0] B ‘ \_h_ ‘ ‘ —
ol L ) 0 10 20 30 40 50 60 t/min
0 10 20 30 40 50 60 ¢/min
500 , A-4(256nm)
2400
E
<300
200
100 o 3
0 [ T T T T T T
0 10 20 30 40 50 60 t/min

1. &)1 ( chlorogenic acid ) 2. G MEE ( hydrochlorothiazide ) 3. Pk ( hyperoside ) 4. B iR fangchinoline ) 5. KB ( tetrandrine )
6. 461 (buddleoside ) 7. #h2 5 A% ( promethazine hydrochloride )
A-1. BEFEGAERATERE S ( negative sample without Chrysanthemi Indici Flos ) A=2. H% A K- BAPERE S, ( negative sample without Apoeyni Veneti Folium )

A-3. B EER MRS (negative sample without hydrochlorothiazide ) A—4. SRERER ST PN BAPEREfh ( negative sample without promethazine hydrochloride )
A-5. BB BAPERE S (negative sample without Stephaniae Tetrandrae Radix )

B1 BMER(A)NVEANREAR(B)FMEX&AER(C)H HPLC B
Fig. 1 HPLC chromatograms of negative sample solution ( A ), mixed reference solution ( B ), and analytical sample solution( C )
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F1 EEAFEZECE KGN TREEZE TR
Tab.1 The regression equations, linear ranges, LODs and LOQs
o )fﬁiblllﬁ K S fﬂzrﬂilﬂ o2l S FE R
(compound ) ( detection ( regression equation) r (linear rangf )/ (LOD ){] (LOQ ),/1
wavelength ) /nm (pg-mL™) (pg-mL™") (pg-mL™)
L35 ( chlorogenic acid ) 325 Y=56.09X+3.807  1.000 1.814~45.36 0.019 0.053
ZSAWE (hydrochlorothiazide ) 256 Y=22.07X+331.4 09998  48.64~1216 0.021 0.065
A2 BAF (hyperoside ) 256 Y=48.64X-5.213  1.000 4.14~103.5 0.017 0.045
57 L 3 M8, ( fangchinoline ) 210 Y=153.9X-11.02 1.000 3.338~83.46 0.014 0.043
H3B5 L0 ( tetrandrine ) 210 Y=154.6X+1.218 1.000 6.68~167 0.012 0.035
546 (buddleoside ) 325 Y=41.22X-3.672 1.000  0.7104~17.76 0.041 0.11
ER12 5 ( promethazine hydrochloride ) 256 Y=744.9X-82.10 1.000 3.128~78.2 0.010 0.029

29 Rt Rl s (S F160805 )
LI TRCHS A 0.2.4 . 8,12, 24 h #EREZMHT,
IO AR AR 3 24 h NG IR A S EE 4
2o B BRI BT OB 52 A6 RIER R S N
o 3% 0 s T AR Y RSD (n=6) 43 %1 R 0.73% . 0.24% .
0.31%. 0.37%.0.29% . 0.42% 1 0.28% , 7% W] it i, /i
VTRTE 24 h WERUEME R AT

210 AR IR IR I B 1 [R]— 4k
(fit*5 F160805 ) & 77 & A ik Fr 1, W4, K %% FREX 9
By, 3 B 3 41, BR300y, A5 443 i) I KT R A TR
T8t (0 0 A 2 TR A D Y 80%
100% . 120% ), A 7 U8 14 1 8 7 vk il A5 45 I
A SRV R, SRR S, AR I B 7 IR A
RSD, Z5 5L W35 2, R WIZ )7 2 Y ISR R A

211 FERIE #2237 WR ik, IS L E T E
ARIRR R T 43 Sl 8 A3 ot VA T, 0 2 PRI A3 ot
VR B, F 2,17 T G A A R SO A
TP aE , BEASRE SR RE 2 6%, 7153 7 AN Lo A5 6
ZERIER 3,

3 itig

30 KRR AR RIS AR S A T 5
A P Sfe B R e o SRR | S SE R L 4
2R SR AL VER R S TN R 4 il 7F 326,272,256,
334,252 nm A4 e KM, B O va ARECRTR B C
7 206 nm A Fe KU, HEBR 7 A o FERE S (35 1E
FRIR R, 255 % 8, e #% 210 nm {EABE O
ARBEFLRY B AR A K, 256 nm 1 b &5 BER |
4 22 BKT FER R S AR (R % 4, 325 nm A 4
R FNSEAEH PRI K

32 R AR EE T RN -
K - KON -0.1% BERR . LN -0.2% iR . &
1§ —0.5% W BRI A R Sh AR 7 ASFEI o i 52
Wi, 45 9 @R, JH 2 —0.2% F10.5% Wi 2 7K I i) 3%
ST H A — 3, WOk 8 O -0.2% BER K% i)
RN . LT AR BRI, I i TR
Hii# (0.5.0.8.1.0 mL* min™ ) ANFEFAAAFL(5. 10,
20 pL ) ASFEFER (25,3035 °C) XS B 1
SO, 55 5 R PR 2 e I S SRR, 7 AR
B4 ERISEE AR ECE KT 15 000, FR s al LA K 5
R AR L2 AT 43 B R R A

33 REOFIRMER AR T AR
JIE —0.2% WKW (1 4) I -0.2% W R /K %
W (1:4).50% P EEK B AT R B I IR 7 4> Bl
O3B SR, 45 5 58 ) 50% P s K B B AT LUK 7
AT B A3 B ST 4, 0 R X 4 22 Bk T | S S
W R TR S5 P VR 114) 1 BB 5 i 2658 Ay P B, e Ay e
L PRI AT AN )R AR AR R] (25,40
60 min ), 45 5 R AR 75 IR A 60 min B 45 540 9
PREUCR o, 008 PR E] o P T I B SR
B AR (25,50 mL) (IEZNA , 45 5 SR B2
25 mL BS540 FA e S 1453

3.4 FESEEIE SR T AR AR s
K 1.6 mge B BRATBRUERL S, 8 NN bR s B
i) 85%~115% ( Bl 1.36~1.84 mg- F ') 5 7 WF 58 M
JE 1 8 LA it v SR IR 5 5 A RN 1Y 90.41%~
98.89%, ¥IFF A ML E . Eh R 5 N R 1Y & 2 W AR R
1Y 87.24%~99.17% , {8 2 A o AR X6 L5 s 4RI
o A AHLUKEE S B 2 TE R B — 2
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Tab. 2 Results of recovery test

B J?é‘fg' JMAGE IUEEST e SR RSD/% SEE IR
( compound ) (original (added (detected (recovery )/ (average recovery )/ (n=3) (‘average recovery )/
amount ) /mg amount ) /mg amount ) /mg % % (n=3) % (n=9)

£RJR 0.226 5 0.1814 0.404 7 98.2 98.9 0.73 99.3
( chlorogenic acid ) 0.2247 0.181 4 0.4039 98.8

0.2253 0.1814 0.406 1 99.7

0.2232 0.226 8 0.446 6 98.5 99.4 1.1

0.224 5 0.226 8 0.449 1 99.0

0.2270 0.226 8 0.4552 100.6

0.226 4 0.2722 0.502 1 101.3 99.6 1.7

02273 0.2722 0.494 1 98.0

0.226 1 0.2722 0.496 7 99.4
A e 6.378 4.865 11.23 99.7 100.1 0.98 99.6
(hydrochlorothiazide ) 6.372 4.865 11.30 101.2

6.364 4.865 11.20 99.4

6.366 6.081 12.35 98.5 99.2 0.96

6.380 6.081 12.40 98.9

6.376 6.081 12.47 100.3

6.362 7.297 13.61 99.3 99.5 1.2

6.364 7.297 13.56 98.5

6.355 7.297 13.71 100.8
Gree iy 0.508 5 0.4138 09161 98.5 99.9 1.6 99.7
(hyperoside ) 0.507 4 0.413 8 0.919 8 99.7

0.5059 0.4138 0.925 1 101.6

0.504 8 0.5172 1.019 99.4 99.2 1.1

0.507 9 0.5172 1.015 98.0

0.5104 0.5172 1.029 100.2

0.509 2 0.620 6 1.132 100.4 100.0 1.5

0.5113 0.620 6 1.122 98.4

0.508 7 0.620 6 1.137 101.2
B L i b 0.420 5 03338 0.750 2 98.8 98.6 0.90 99.2
( fangchinoline ) 0.420 1 0.3338 0.7517 99.3

0.4189 0.3338 0.744 7 97.6

0.4158 0.4172 0.829 0 99.0 99.2 12

0.416 4 0.4172 0.8257 98.1

0.4193 0.4172 0.838 6 100.5

0.4177 0.500 6 0.9107 98.5 99.8 1.3

0.422 6 0.500 6 0.9220 99.8

0.4181 0.500 6 0.924 2 101.1
T3 B Bk 0.8385 0.668 0 1.510 100.5 101.0 1.2 99.9
(tetrandrine ) 0.8323 0.668 0 1.501 100.1

0.8372 0.668 0 1.521 102.4

0.8379 0.8350 1.661 98.5 98.8 0.38

0.839 8 0.8350 1.664 98.8

0.8299 0.8350 1.659 99.3

0.8305 1.002 1.842 100.9 100.0 0.91

0.836 2 1.002 1.829 99.1
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F2(4%)
o T AR Wi FCE  PEElcE THFICE
( compound ) (original (added ( detected (recovery )/ (average recovery )/ (n=3) (‘average recovery )/
amount ) /mg amount ) /mg amount ) /mg % % (n=3) % (n=9)
0.838 1 1.002 1.840 99.9
SALTT 0.086 78 0.071 04 0.157 4 99.4 98.5 0.83 98.9
( buddleoside ) 0.086 83 0.071 04 0.156 4 97.9
0.086 94 0.071 04 0.156 6 98.1
0.087 62 0.088 80 0.1752 98.6 99.4 1.8
0.086 45 0.088 80 0.176 5 101.4
0.086 32 0.088 80 0.173 4 98.1
0.086 71 0.106 6 0.1915 98.3 98.8 0.78
0.086 20 0.106 6 0.1925 99.7
0.087 33 0.106 6 0.1923 98.5
TR N R 4.159 3.128 7.279 99.8 100.0 0.68 99.9
( promethazine 4.143 3.128 7.293 100.7
hydrochloride ) 4.146 3.128 7.255 99.4
4.160 3.910 8.014 98.6 100.6 1.8
4.096 3.910 8.061 101.4
4.092 3.910 8.073 101.8
4.143 4.692 8.784 98.9 99.2 1.2
4.156 4.692 8.872 100.5
4.158 4.692 8.769 98.3
R3 HERHEENELER (mg- F ', n=2)
Tab.3 Determination results of samples ( mg per tablet, n=2 )
Eiins 2R 5L A SR Bezpbr By CL VAT KBl ik SAETH EM%W@
(batch No.)  (chlorogenic acid ) (hydrochlorothiazide ) (hyperoside )  ( fangchinoline )  (tetrandrine )  ( buddleoside ) ( promelha:une
hydrochloride )
F160805 0.057 25 1.591 0.129 1 0.104 4 0.209 3 0.021 97 1.042
160631 0.1129 1.447 0.065 48 0.069 03 0.1325 0.044 83 0.916 0
D161206 0.056 88 1.527 0.1477 0.055 33 0.124 2 0.013 74 0.9855
D160510 0.063 49 1.581 0.127 6 0.103 7 0.207 3 0.022 85 1.041
160128 0.2375 1.527 0.086 25 0.073 52 0.168 6 0.04501 0.989 9
D160904 0.068 38 1.573 0.1252 0.091 50 0.189 6 0.040 72 1.015
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