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WE HMW:ZZ HPLC ERENEL T FAMRA | P20 S8R %t B 4t £ B AR
BB LB Ra A, ik XA Kromasil Cg &84 (250 mm X 4.6 mm, 5 pm ) ; 73048 A 4 0.10%
F IR AR B AN +0.40% B8k — 247 (B2 A pH £ 3.0)- TH5(96:4), A3 48 B 4 TR, # B 2 Bh; ik
1.0 mL - min™"; #& 0 % % : 72 8245 200 nm, £ ;L%L%"f‘\?fii’?ﬁ Bo. LR B BBF Bk kA A B B B ST AR
¥ A 271 nm; 4R 30 C ; #HAFEZ 40 pl, R ZMB AR ER EAEF B AT B AR ESR
B 3B AR 09 KOS B & A A 1.335~13.35 pg e mL ' (r=0.999 9),7.827~78.27 wg* mL ™' (r=1.000
0).2.546~25.46 wg*mL " (r=1.000) .2.522~25.22 pg-mL™"(r=0.999 9) . 8.229~82.29 g mL " (r=0.997
6) #7 5.264~52.64 pg+ mL™' (r=1.000); F 35 =k F (RSD ) % 31 4 100.9% (1.1% ). 101.6% ( 0.60% ).
100.5% ( 0.87% ). 100.0% ( 1.1% ). 100.3% ( 0.99% ) = 100.4% ( 0.75% ) ; M A5 3 b, L& 6 o)
M F 25 R 5 A A AF 7 F 49 98.38%~110.97%. 101.08%~102.56% . 96.58%~100.98% . 100.50%~106.41%
41.48%~55.75% #= 88.88%~92.33% ., #Eib: Rk Z 5 kF Wit TATAF FAMA 1 d9RE424,
KGR AFFTHRRA | ; 5T E; 2845; AF08%; %4 & By %A% B ABR A R%; BT R4
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Determination of the contents of six components in compound
kendir leaf tablets | by dual wavelengths of HPLC"

. . 1 ok
LIU Qian—qian , XIE Zi-li
(1. School of Pharmacy, Anhui University of Chinese Medicine, Hefei 230012, China;
2. Anhui Institute for Food and Drug Control , Hefei 230051, China )

Abstract Objective: To establish an HPLC method for simultaneous determination of calcium pantothenate,
hydrochlorothiazide, pyridoxine hydrochloride, thiamine hydrochloride, sulfhydrazine sulfate and promethazine
hydrochloride in the compound kendir leaf tablets | . Method: A Kromasil C 5 column ( 250 mm x 4.6 mm,
5 wm ) was adopted in the study. The mobile phase A consisted of 0.10% octane sulfonic acid sodium and
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0.40% potassium dihydrogen phosphate ( adjust pH to 3.0 with phosphoric acid ) —acetonitrile (96:4 ). The mobile

phase B was acetonitrile with gradient elution at a flow rate of 1.0 mL * min~". Dual detection wavelength was applied.
Calcium pantothenate was 200 nm; hydrochlorothiazide | pyridoxine hydrochloride . thiamine hydrochloride .
dihydralazine sulfateand and promethazine hydrochloride was 271 nm. The column temperature was controlled at 30
°C and the injection volume was 40 wL. Results: The linear ranges of calcium pantothenate , hydrochlorothiazide,
pyridoxine hydrochloride, thiamine hydrochloride, sulfhydrazine sulfate and promethazine hydrochloride were 1.335-
13.35 pg-mL ™" (r=0.999 9),7.827-78.27 g mL™"' (r=1.000) ,2.546-25.46 wg-mL™"' (r=1.000) ,2.522-
25.22 pg mL™"(r=0.999 9),8.229-82.29 wg*mL "' (r=0.997 6 )and 5.264-52.64 g+ mL™' (r=1.000)
respectively. The average recovery ranges of six components were 100.9% ( RSD=1.1% ) , 101.6% ( 0.60% ) ,
100.5% ( 0.87% ) , 100.0% ( 1.1% ) , 100.3% ( 0.99% ) and 100.4% ( 0.75% ). Three batches of samples were
determined. Six components of the measurement results were measured: 98.38%—-110.97%, 101.08%-102.56%,
96.58%-100.98%, 100.50%—-106.41%, 41.48%-55.75% and 88.88%—-92.33%, respectively. Conclusions:
This method is verified by methodology and it can be used for quality control of the compound kendir leaf
tablets L.

Keywords: compound kendir leaves tablets I; content determination; calcium pantothenate ; hydrochlorothiazide ;

vitamin Bg; vitamin B, ; dihydralazine sulfateand ; promethazine hydrochloride
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S5 LC-20AD SRR A G TEL, LC-20AD 84k
] WG EE AR 28, Kromasil Cg 0354 (250 mm x 4.6
mm, 5 ;.Lm) ; Elmasonic P #751Y; XS-105 + 42
— BT BT R (M5 - FER 245 ) 5 BINDER
HL AT ( BINDER ),

XF R 2 R A5 (4152 100370-201402, 4 Ky
97.5% ). & 5 WE Y (4t 5 100309-201103, £ f Ky

AL i

99.8% ). 4k = & B (L5 : 100116-201103 )., 4 1 &
B, (#it %5 : 100390-200502 ), #7t fid Xk Jith 0k (It 5
100514-201102, 41 & 4 85.5% ) Fl £k W2 5 79 18 (it
5:100422-201002, 4l K 99.4% ) ¥k A b E &
i 24 R A B, S s L RO B AR |
H 2R 2 s 250 (2 500 A FRA R AL, #1520 508
151001, 151002 1 151003, ZJii§ | B 548 ok (6 % 4
PR PR A A 15— €S TR 7K Sy Atk At
5l Bo b e
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Kromasil C;g (250 mm x 4.6 mm, 5 pm); i
A A R 0.10% = i fith R 41 +0.40% W iz — U Ff
(% B2 W pH £ 3.0)- 4 H5(96:4), Wi h # B~ &
Ji& , B B W B (0~12 min, 99%A ; 12~15 min, 99%A —
96%A; 15~30 min, 96%A; 30~33 min,
96%A — 90%A ; 33~105 min, 90%A ; 105~108 min,
90%A — 65%A ; 108~130 min, 65%A ; 130~135 min,
65%A — 99%A ; 135~155 min, 99%A ) ; i : 30 °C ;
R K« 2 FRES 200 nm, E A WERE 4E4E R B, HiR
MUPHE R dE4: 2 B, RERFRSFE RN 271 nm; ik -
1.0 mL - min™; BEFEIAFH . 40 pl.
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B iR By HEE R B, G RROSUEE R FER R N
W A % R IS 1, 0 0.8% B IR — 25 (80:20) IR A
VR R AR B AR 1 mL 7% 0,133 5.0.782 7,
0.254 6.0.252 2.,0.822 9. 0.526 4 mg AR SR M
Shy it R it R A o

222 XHRREAME OREREREEL C2.2.17 TR AXT R
%A 5 mL, B 100 mL =i, I 0.8% WER - LG
(80:20 ) JR A 50 mL, F ShAH A Fi B 2= 211,
FEAY, RIASXT HESh VA

223 MHASIEW BURS: 20 B RS EIROE RS AR
BUE & (A2 T A BE 4.0 mg) & 100 mL &
W 0 0.8% Wi R - £ 15 (80:20) 1R A 1A K 50 mL,

A/mAU 3 =200 m
50
25 .1
I
O*I'. Jh —
50 100 150 200  t/min

A/mAU ;=900 tm

|

25- 1 ‘

A/mAU 3 =200 mm
50+

25+

T T
10 20 t/min

A (T 1 kW, % 60 Hz ) 20 min R, KR %
W TSI A TR 208, 257, BN A T o
224 [IHEXTIRAW $Ab 5 EL B A Bz IRAS |
SAEVER iR B, HEE R B, AR R SR B
TR SN R IR, 4% “2.2.37 TR J7 EeAb B R R )1
X HEIS U
23 LEMRE

3 S BCIR A3 %F FR A RRIT B % R
VW, Fe 217 TNk SR, o BITERE 40 L, 7R
T P v YR A T R B A R A BRI X B
W, g mE 1,

A/mAU A=270 nm
75+ 2
50
3 6

25+ 45

1 1

0 —1L = T_ﬁ—“JiJl‘-‘_—L -'—'--_I—
0 50 100 t/min

A/mAU A=270 nm
75
2

50+

25+

3 6
ITE N A T
50 100

0 t/min

A/mAU 4=270 nm
50+

25

T T
0 50 100 t/min

1. JZR%5 ( calcium pantothenate ) 2. S 5{EW% ( hydrochlorothiazide ) 3. 4E4EZ B, ( pyridoxine hydrochloride ) 4. #fE/1: 2 B, ( thiamine hydrochloride )
5. BRERAUPHE 2 ( sulfhydrazine sulfate ) 6. 22 5% P91 ( promethazine hydrochloride )

E1 REXRM(A MRS (B )RR (C)HPLC &iEE

Fig. 1 HPLC chromatograms of mixed reference substances( A ), samples( B ) and negative samples( C )

24 MR HEE
K 3 M B “2.2.17 TR B % IR B S R4S 1.
3.5.7.10 mL, 3+ % & T 100 mL & J5 H, fil 0.8%

R — I (80:20) IR A ZY 50 mL, ¥£241, 405
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W X (pg-mL™) EEA AR, PEATLRPE RIS, My A 10 1 A EIAS 45 A BOAS I T FRAIE 2 R BR,
BEr EMEYEERE L 1. UMEMEEE(S/N) 31 25 1,

F1 JBRNURSBIRE#RETEAXRY KRN TREEE TR (=6 )

Tab.1 Regressive equations, correlation coefficients, linear ranges of the investigated components and LOQ, LOD

[ %ix [l 75 i RNV FEE IR oAl
r

(. component ) ( regression equation ) (linear range )/( pg-mL™")  (LOQ)/pg (LOD)/pg
1ZBRAT ( calcium pantothenate ) Y=5.000 x 10'X-456.9 0.999 9 1.335~13.35 3.338 1.068
AFAWEE (hydrochlorothiazide ) ¥=2.000 x 10°X+8.618 x 10°  1.000 7.827~78.27 0.122 0.037
44 B, ( pyridoxine hydrochloride ) Y=4.000 x 10'X+357.3 1.000 2.546~25.46 0.509 0.141
442 % B, ( thiamine hydrochloride ) Y=2.000 x 10'X-6.582 x 10’ 0.999 9 2.522~25.22 1.261 0.360
FRRBUPEIE % ( dihydralazine sulfate ) ¥=6.000 x 10'X-2.063 x 10> 0.997 6 8.229~82.29 5.878 1.829
LR F N (promethazine hydrochloride ) ¥=2.000 x 107X+1.382 1.000 5.264~52.64 1.053 0.292

2.5 AEE AR

W B “2.2.27 TR A6 R S S MR 40 pL, i R
“2.17 TR A S, 1 SR RE 6 WK, I S i T R
1155 RSD, 45 RZ MR 45 A A WE R 44 R By 4k
Z B, B R XU B RN R R S5 T R 04 1T AR AY RSD
(n=6) 2%} 0.27%.0.09% . 0.11% . 0.47% . 1.0% F
0.13% , KWL AHE B BE AT
2.6 FUEMEIAE

B <2.2.37 3R [a]— b, 3 IHE 0.3.6.
9,12, 18 h#% “2.17 Wi T (i S - AR I 2 L i 5%
WA, ZE R RS A ER YR B AR
B, i R U W AR 1 S5 A R U T FR A RSD (=6 )
3500 1.2%.0.09% . 1.2% . 1.5% . 1.6% F10.43%, F
AL A RTE 18 h AR EE R AT

27 EEMAR

] — A5 (165 151003 ), #4218 <2.2.37 33
AT 6 AR, e 2.7 TR B g AR
HEREIN A, E SR IR, 45517 TRES A S e R i
F B A E B, BRI R AR R 59 A it
b (n=6) 4 il M 97.57%.101.18% .97.71% . 100.86% .,
48.61% F1 89.19%, RSD 437l 24 1.5% . 0.54% . 0.60% .
1.2% . 1.7% 1 0.57% , FRWZ 5 ik B RAT
2.8 JInFEEDCR

B AR 0 0 [ —HERE 5 2940 T 2.5
AR, E 200 mL s, 39 £ 50 3 4L 4y
SRS 3N AT IR S A% 5 4.5 A1 6 mL, % “2.2.37 T
T A BRI, 4 C2.07 T A% S
L EERILER 2,

T2 MERKERSILEER(n=6)

Tab.2 Recoveries of six compounds

% BASIEY A HUEES e SR RSD/%
( component ) (content )/mg ~ (added content ) /mg  (detected content ) /mg ~ (recovery )/%  (average recovery ) /%
Z RS 0.68 0.49 1.19 102.4 100.9 L1
( calcium pantothenate ) 0.67 0.49 L16 100.3
0.68 0.49 1.17 100.7
0.67 0.62 1.28 99.2
0.68 0.62 1.29 99.7
0.68 0.62 1.31 101.6
0.68 0.74 1.43 102.0
0.68 0.74 1.43 101.4
0.67 0.74 1.42 100.8
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F2(4)
%y CLUA A BIIEE S5y mivEs Resjulies RSD/%
( component ) (content )/mg  (added content ) /mg  ( detected content ) /mg ~ (recovery )/%  (average recovery ) /%

A EGR 4.02 3.12 7.16 100.6 101.6 0.60
(hydrochlorothiazide ) 4.12 3.12 7.27 100.8

4.21 3.12 7.38 101.4

4.18 3.91 8.18 102.3

4.10 391 8.09 102.3

4.08 391 8.04 101.4

4.14 4.69 8.91 101.8

4.14 4.69 8.90 101.5

4.10 4.69 8.88 101.9
U # B, 1.21 1.02 2.22 98.8 100.5 0.87
( pyridoxine hydrochloride ) 1.24 1.02 225 99.5

1.27 1.02 2.29 100.8

1.26 1.27 2.53 100.1

1.23 1.27 2.52 101.2

1.23 1.27 2.52 101.3

1.25 1.53 2.79 101.2

1.25 1.53 2.79 101.0

1.24 1.53 2.77 100.4
Y% B, 1.25 1.00 2.26 100.2 100.0 1.1
( thiamine hydrochloride ) 1.29 1.00 231 101.8

1.31 1.00 2.32 100.4

1.30 1.26 2.54 98.2

1.28 1.26 2.52 98.6

1.27 1.26 2.54 100.5

1.29 1.51 2.81 100.7

1.29 1.51 2.81 100.3

1.27 1.51 2.79 99.6
T B AU e 19 1.65 2.81 4.48 100.8 100.3 0.99
( dihydralazine sulfate ) 1.69 2.81 4.51 100.2

1.72 2.81 4.53 99.8

1.71 3.51 5.21 99.5

1.68 3.51 5.19 99.9

1.67 3.51 5.17 99.6

1.69 4.22 5.87 99.0

1.69 4.22 5.99 101.8

1.68 4.22 5.98 101.8
EhIR SN 2.32 2.09 4.40 99.4 100.4 0.75
( promethazine hydrochloride ) 2.38 2.09 4.46 99.4

243 2.09 4.51 99.4

241 2.62 5.05 100.9

2.37 2.62 5.01 100.9

2.36 2.62 5.01 101.4

2.39 3.14 5.54 100.4

2.39 3.14 5.56 100.8

2.37 3.14 5.53 100.5
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wor B VR R, PR 2,17 TR B 3 5 1 R A
SE ,TCSRIE AN, THE AR AL & 1 4R ILER 3.

®3 EAFHEHKRR 1R 6 THAMRTESE( %)

Tab.3 Contents of six components in kendir leaves tablets [ to labelled amount

s ZERES S AEE 43R B, 4R B, TR XU e IR SN

(calcium (hydrochlor— ( pyridoxine ( thiamine ( dihydralazine ( promethazine
(lot No.)
t .
ore antothenate ) othiazide ) hydrochloride ) hydrochloride ) sulfate ) hydrochloride )
p y ) y

151001 98.38 101.08 96.58 100.50 41.48 88.88

151002 110.97 101.84 99.87 105.86 55.75 91.36

151003 107.32 102.56 100.98 106.41 52.42 92.33

3 it £5 EHEAREHRSR

3.1 VishH pH @it p et

ARBSE SR ShAR pH BRI , 44k i B
B RRRE T FIETY . 2 TEANIR) AT I R AE 432
RO P AFAE— 0 25 5%, BE8E 3 FOASIR] i R %) (e i A
7%, 51558 250 mm x 4.6 mm, 5 wm, WL 4, AR
SCIEFH Spss 17.0 SR S SE B AT )7 22 00 1%
BNER S, DB o fbdetn. RS AT, B A
£ P=0.004, 7 . E K «=0.05 AR X,
+ B #£ P=0.030, 7 i % /K P a=0.05 LA S # &
o W2 vl A A I+ B 7E i E K «=0.05
FRFE, fiFen W, AB, N AESM, Bl pH K
3.0, {434 A Kromasil C g0

*4 EXTRHERRAT

Tab. 4 Factors and levels of orthogonal test

% 7J(\/¥ ﬂ(\/: 7J<\/£
(factor ) (level 1) (level 2) (level 3)
A(pH) 2.8 3.0 32
B[ {8k Kromasil Agilent Phenomenex

( chromatographic column ) |

3.2 AR

Z: 10 2015 4 € AR N R 245 8 ) T AH 56
SCHR >, R 2 H 5 SR S R T TR U e
Ab, HAR e K 5 o FH TR R SUDE i R A R
PR P R AR, SE R o 558 T i
PR UM JEE B 7E 0.6% . 0.8% F1 1.0% I UK itk R 15 7 LA
1 0.6% . 0.8% Tl 1.0% [ BETR 7 W h s i B e 1k
5N 0.8% MBI Wi, T EEERAEL
it AR B S LA 0.8% WETRIAT — Z A
W] EL 51124 50 mL IR A A ( ELBIlE el 5:45~45:5) 43

AL i

S

Tab.5 The test of inter—subjective effects

TALSE-J5 ¥iJ7 e
. [ E T e
I (source ) (sum of squares  df (' mean (F)  (Sie)
12,
of Il type ) square ) 8
BeiE #
] * 3.483"° 4 0.871 19.132  0.007
( correction model )
TR (intercept ) 88.680 1 88.630 1 948.252 0.000
A 2.609 2 1.304 28.656 0.004
B 0.875 2 0.437 9.607 0.030
B2 (error) 0.182 4 0.046
St (sum) 92.345 9
KRR ET 3.665 8

( corrected totals )

[H75 & ( dependent variable ): 432 & ( resolution )

a. R J5 =0.950 (#84% R 77 =0.901 )( the adjustment of R=0.901 )
X6 AxBEXE
Tab. 6 A x B orthogonal table
e

( chromatographic column ) A A As
B, 3.454 4363 2918
B, 1.365 1512 1.170
B, 1.978 1.869 1.215

SIVE R, 25 54008 FE SRR B PR G20 o AT
W, IV EIA A TR 100 mL, 7 [/ — (@i 4 Ft
FEMNE , 4551 0.8% BRI IR — £ NF (40:10) IR A
VS VR B DA A A i o 4 HLVA IR E -
33 BERMyER

RS AE 230 nm DL B IGERAM & @ SEA il il
E 7 TR 1 28 AW SO 3, e RH: Je KW ISCAE 195
nmo SCHERHRIEVZ B2 S BRI 4 Z27E 210 nm' 7,
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THES TPz BREG & IK, 75 210 nm W5 174 0648 [ ARAR
/N, BRI E B R (20 = PR 20 %), 15 200
nm A2 W T FREE 200 nm P E (EHE R 20 4 £, IEAIG
T 195 nm (058 18, BEAG RO BR 3158 2 DA K GkE 47
T SIAHFIRE G A ZH 0 2 BRI 5 1140, PR i
ZEPEFE 200 nm AEAZ BRES BYIE B . TSR
SR rh PG 2552 7 1) L v 2 03 0 AR DG 2R 23 VR
DEATIAA R, IR 28 73 ZEAS R A A 1 52
AR A 22 57, PRLHCAR AL 7 LA IE TR 4508 B
W, 30k DAD A 45 3140 SC 2H 430 1% 1 Can& 2),
P G B RTAT, 38 5 7E 270 nm ZE A8 28 45, 1 (R 4E
N BRI [E 25 8 ) 2015 fi AR A Y Sl e R 5
W5E PR 271 nm, 7 PES A 41 S AT RECRIE
FRMNZE 53 PRI 2 AT S WA, ] 3 B AR
A 24 103X I T, e A E 271 nm A
RE PRI A I, IZ FRESTE 200 nm AR
B, D EMEG ik R B, 4R B, AR XU R &
R FNVEAE 271 nm ZEI5E .

A/mAU

I
700 11

600 —|

@ s W o =

500

400 —|

300

317

I I I I I
200 250 300 350 A/mm

1. S &k ( hydrochlorothiazide ) 2. YiE B, ( pyridoxine hydrochloride )
3. B R X HE i nE ( dihydralazine sulfateand ) 4. HigE & B, ( thiamine
hydrochloride ) 5. RSN R ( promethazine hydrochloride )
B2 HHESHIEE
Fig.2 The spectrum of different component
34 ViSRS

IR R 6 MMEAE R (IZ RS AU e
W& 4EH R Be 4EA R B, R SUPHE R SRR
W& ) B AH I, B — 11 B X s PR Eh I B A
MELLIR B R G858 HITE SR, BRIEOSUSE I 58 S Eh iR 5+
NRIEIE A 22, i e ™ B, il s SIS RV FE 1) = &
JEREAT — € 035 o [A) IS 28 SETE Tt sl AH rh i A 22 1Y

IR ER LA 3R e 8 5 xR i 22 i BE ), BB AR IR AU
JiE W S AR R S R AT o DABRUIR Ui 12 o 1],
RN TS sh R R A 3.

3 -\ —— 1
— = 2
BRET 5 -
(tail factor) 3
y—ﬁ& e 4
1+ —— . —X
- 5
0 T T 1
0 2 4 6

RBKE (experiments times)

1. 0.1% ~EREBEFR AN 1.0% — . (0.10% octane sulfonic acid sodium
with 1.0% triethylamine )

2. 0.1% ~EREBERREAIN 0.1% — M (0.10% octane sulfonic acid sodium
with 0.1% triethylamine )

3. 0.1% EREREERENN 0.5% = LW (0.10% octane sulfonic acid sodium
with 0.5% triethylamine )

4. 0.1% RN T = 21 (0.10% octane sulfonic acid sodium without
triethylamine )

5. 0.1% = J filf TR 4 I 0.4% W iR — & #1 (0.10% octane sulfonic acid
sodium with 0.4% potassium dihydrogen phosphate )

E3 B EmaaE

Fig. 3 Optimize mobile phase selection
3.5 gk

ST B AR A T BEAT o o4 55 2 00 E 0 S R Ak
7 v U WE RN T AR, R 0 52 T 1l 7R R A Y
F LM, AR SCHEST T HPLC XU 36 R I &2 07
AR T 6 o3 AT HABSCRR, 1% 2
7 il 300 v A 24 o3 B e Tk R S AT, T 4
VEkam, ARG, S0 53R I, G SUBE I 128 18
PRV WO AR E PR, HLIAT AR AR R X FL kAT
Fr . S b A B T 7R r AR B AU 1
TR, ORBEAT A AT BORHBC L, D8 R 8% 52 5
7R T I A B o B o 4 A ST R S S 4R R
o

S L Hk
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