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Simultaneous determination of four constituents in Xiaojie’ an Capsules by
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ABSTRACT:. AIM To establish an HPLC method for the simultaneous content determination of four constituents
in Xiaojie” an Capsules ( Forsythiae Fructus, Leonuri Herba, Spatholobi Caulis, etc. ). METHODS The analysis
of chloroform extract of this drug was carried out on a 30 °C thermostatic Diamond C,3column (250 mm x4. 6 mm,
5 pm) , with the mobile phase comprising of acetonitrile (A) -0. 05 mol/L monosodium phosphate (B) flowing at
1.0 mL/min in a gradient elution manner, and the detection wavelength was set at 278 nm. RESULTS Berber-
ine hydrochloride, palmatine chloride, phillyrin and rutin showed good linear relationships within the ranges of
0.0337-0.337 2 ug (r=0.999 1), 0.054 8 —0.548 3 pug (r=0.9990), 0.025 9 —0.258 8 g (r =
0.999 2) and 0.008 4 —0.084 2 g (r=0.999 6), whose average recoveries were 98.8% (RSD =1.3% ),
99.8% (RSD=0.7% ), 98.8% (RSD=1.3% ) and 96.8% (RSD =1.0% ), respectively. CONCLUSION
This sensitive and accurate method can be used for the quality control of Xiaojie” an Capsules.
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WU SERE " o T ISR N 2, R RN e
R T YT N EEARORSY, WK .
ML, B AR i A i AT
AR, T T B H L R A T
BT L 4 RN 45 AR O A T ORAR
FURT, A 5 5 o v A G o ) 6 /N B il s A 7
SERHT, SR EREE 2, BTN R N
T2 )7 2 AR A 25 . 22K
Fi, % 3CHk [10-13], AR # 7 T HPLC
V[ I G T R R /N B L BRI YT
. TS A R, HEA R R T,
FE AR, AT A A R R R B SRR T

SEUG S
1 #
1.1 L% Agilent 1100 Z 5 5 20RA A%,

BEELBAHL, Mo . H#ErEE . DAD £
#iry Agilent 38 T AR (CLEERBHEYARATR);
AL204 BB 7RV (B LML £ A F]) ; CH-
250 MR HIEVEL (AUt BB P PRI RT)
BWiks (10 ~100, 100 ~1 000 pL) .,

1.2 X% EHhER/NEER (S 110713201212) .
RO ST (fit5 110732201510) | ##HH (fit
2110821201514 ) . # T (4lL2 100080-201408 )
Xif B 38 P 2 R OB . TH A IR
B (0.38 g/hi, nMRIHIGAHERAA, #5
15092701 . 15092702, 15092703 ). #% ik — & 4
(RETEMRETAHEAR, SHE=99.0% );
. ORERmaikal (ORFEERE BRAL 27387 A R
NH) s iR ORET R R TIRA)T, SHE=
85.0% ); — &kt (F 254 A b0 A B
A, EAE=99.0% ) HAMHR Y N pral; K
gk CAHD .

2 HERE4ER

2.1 &4 %4 Diamond C, B i%fE (250 mm x
4.6 mm, 5 pm); WM NE (A) -0.05 mol/L
R — A A (BERRM pH 2 3, B), BB VRN
(0 min, 10% A; 10 min, 20% A; 50 min, 30%
A) s RFE 1 mL/ming KGE 1 278 nm; AR
30 °C; #EFEEE 10 pl,

2.2 MBRIERFE AEHREGERRR/NEER .
FREVILYT . HHE. A TOBRE R, F B AT
vk BE 4y Mk 0.200 4. 0.164 2. 0.068 1.
0.432 0 mg/mLX} FE G IV 25, A B BGE =, H
FSH e A T VR 43 i o4 0.016 9, 0.027 4,

0.012 9, 0.004 2 mg/mL &4 %] BRI W
2.3 BHXmERA & BURMIER, B,
FRELO0.206 3 g, B THEIEH T, HEMA=EH
Bt 50 mL, #%E, PR i, RICHIEIZE 8 h,
%, AW AN R R, BRA), e, 2
VERIET, WEEEA R 2 mL, 0.45 pm (fLIEE
ik, BNfE,
2.4 MMRIZER I AT,
1M R 57 AR | SRR BRI 57 AR RN R Y B
PERESL, #% “2.37 TR 5 il a5 BT BRIV
2.5 FZAEMMERE AFHERIBERS . IR
FAVEXT RS W45 10 wL, 76 “2.17 Hi@jg & T
OHT, IEsRETER, Z5RILE 1, AL, B
X HRS AR AR R /INBER . ERPR L YT L My S
TAHRA AT (A e B, RO I e ¥ T
P, IF HELSEEREII AR T 5 000, #5555 1%
BT L5,
2.6 ZMEx AFE M “2.27 TR R
W2.5.10, 15, 20 pL, FEAWRAHGCIEL, DI
ARBUME I YA bR (), dEFEs AR AR (X)
PEATEREIRNE, SRR 1, R4 a4 H
Rl N MG 2R AT

R1 AWMESHNEEXR

Tab.1 Linear relationships of four constituents

o ] 7 7 r
FR/NBER,  Y=1 183X -9.656 4
HMM YT Y =2 889.6X +25.008
NS Y =532.48X +0.709 3
T Y=1412.9X +0.361 6

LAETEE g

0.999 1 0.033 7 ~0.337 2
0.999 0 0.054 8 ~0.548 3
0.9992 0.0259 ~0.258 8
0.999 6 0.008 4 ~0.084 2

2.7 MEEXE O KEWE “2.27 T XA
VW10 L, 76 “2.17 WA 400 T % Se ik ke 6
W, ISR /NEERR . ERRREL YT . EREAT . AT
VT FL RSD 2351 1.8% . 1.6% . 2.0% . 1.3% ,
TG B A
2.8 AEMXE KEWE “2.37 WF At
WA AW (L5 15092701) 45 10 wL, 7E “2.17
Wk & F 10, 4, 8, 12, 16, 24 h #EAE
A, MAFERER/NEERR . ERRRE YT, M. AT
TR A RSD 43051 1.2% . 1.9% . 1.0% . 1.5% ,
TR RTE 24 h N E M RIT
29 FTaAMBRRXE O ORE-—-MmEMS (HtS
15092701), #% “2.3" i F P17l 4 6 it
WAVEW, 76 “2.17 WS &M e, mEsH
fa/NBER ., EhMR L SHyT. HM. ST H A&
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mAU 175, 210 pL 4% 2 3, 0.432 0 mg/mL 2 T V45
25 5 8. 10, 12 L4 2 f, H “2.3" IR Akt
:g AR, 7 “2.17 i & TilE, 45580
5 1 9 4 %:2 20
K . £2 MEEKELRER (n=6)
0 10 20 30 40 50 Tab.2 Results of recovery tests (1 =6)
ABER AL
'“AS‘(J) P Pkl JRA R AL, M E mufc@ gj/iw
:g 3 g mg mg mg (RSD/% )
" EhR/NEERK 0.101 1 0.0166 0.0138 0.0302 98.3  98.8
0 | , 4 0.1033 0.0168 0.0138 0.0305 99.3  (1.3)
0 i 0.1021 0.0167 0.0168 0.0332 98. 1
0 10 20 30 40 50 0.1035 0.0168 0.0168 0.0331 97.0
U B Rk % 0.1024 0.0167 0.0200 0.0369 100.7
10 : 0.1046 0.0169 0.0200 0.0368 99.5
0 LA LIT 0.101 1 0.0266 0.0215 0.0480 99.5  99.8
2 0.1033 0.0269 0.0215 0.0482 99.1  (0.7)
0 0.1021 0.0267 0.0269 0.0538 100.5
Olr‘Jt 0.1035 0.0269 0.0269 0.0536 99.2
. e thmin 0.1024 0.0268 0.0322 0.0592 100.8
TR 0.1046 0.0271 0.0322 0.0591 99.5
. MRt 0.1011 0.0118 0.0095 0.0211 97.5  98.8
50 0.1033 0.0119 0.0095 0.0212 97.6  (1.3)
40 0.1021 0.0119 0.0119 0.0239 101.0
30 0.1035 0.0119 0.0119 0.0237 98.8
20 0.1024 0.0119 0.0143 0.0261 99.5
10 1 2 0.1046 0.0120 0.0143 0.0261 98.6
O A A —— T 0.1011 0.0043 0.0035 0.0076 96.9  96.8
0 10 20 30 40 50 0.1033 0.0045 0.0035 0.0079 98.1  (1.0)
D.BRIITABIHEX T 0.1021 0.0043 0.0043 0.0084 95.6
'“Asg 0.1035 0.0045 0.0043 0.0087 97.7
A 0.1024 0.0045 0.0052 0.0095 96.9
10 0.1046 0.0046 0.0052 0.0096 95.7
20
10 2,11 #&:AFHEae B3 HLEES, % “2.37
T RRIT Uy A i S, BT AT 3 1, A5

EBRIIZFAR . A HEx R

LT 20 @i 3. HhREEIT 4. hE/NER
1. rutin 2. phillyrin 3. palmatine chloride 4. berberine hydro-
chloride

E1 HPLC @it
Fig.1 HPLC chromatograms

RSD 435120 1.1% . 0.9% . 1.2% . 0.8% , F£H]
ZITERE R

2,10 e EpiRaRE  AEERICE A2 O MR
Ah (35 15092701)6 5y, 44 0.10 g, B F50 mL
HEFIR, RB®ImA “2.2”7 TF 0.200 4 mg/mL
TR /N BERL T 45 W 69, 84, 100 pL % 2 {7,
0.164 2 mg/mL £ 2 [ 5 yT I 45 W 131, 164,
196 w452 {7y, 0.068 1 mg/mL ZEFH 7K 140 .
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“2.17 WA IIE SR, 4PRILEK S,
xR3 REENELER (n=3)
Tab.3 Results of content determination (n =3)
ERRANEERL BRIRUETT B ISR

-
" (B (e (e (mebi)
15092701 0.063 7 0.102 0 0.045 2 0.016 3
15092702 0.064 5 0.102 2 0.046 0 0.016 6
15092703 0.064 2 0.103 2 0.045 8 0.016 8
S 0.064 1 0.102 5 0.045 7 0.016 6
3 i

31 & At ASE R T AR
(254, 278, 280, 320 nm) . FBNAH(HEE0. 05 mol/L
W — A ZNE-0.03% WL . £ J1E-0.05 mol/L
) AR, KBATE 278 nm PR AR ARIgER
A, SYESEERIE N (AL AR ;s Z 50,05 mol/L
MR B (WEmRH pH 2 3) MEEVENUS, Pris#
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ISy B RUR R A, T ELVR S ARIC LL 7 20

3.2 BRI kikf AR IE T AR (4
Mg, & 0.03% BERRAY T EL) . DA SRE (1%
Mok, R, =Tk, ZEU AT ERKE
VEHRI 8 hiF, A R BOR R

3.3 REUEA®BE ALHEH, DFATRH
T/ IN B, T 40 5 = S o A 2 B B 3R
WAL G AR BT A TR K . O RFL I, B4R
UL Sk [16-18 ] A A GHRGE, WA E Y
SOV, LSO 1% BEER (& + bR R
) N BRIBGA RN, B P R BE AR Y A

Hilﬁlo

SH k-

1] Bk, % ¥, skAe3s, 4. 4452 0RLINY T & b kot
L], PEEREZ R, 2008, 28(24) . 2134-2136.

(2] 3 W, #a%, W 05, % WSS LFLIRIG A pyilm R

IT I BRI RN G D E FA 5 umm o e e e 24 2
7k, 2015, 31(20): 2005-2007.

[3]  Xiweds, skA4<Jr. HPLC [A] N AE 5277 B R R 3 Fhg
YRS AR LT]. AR SR U Al Ak, 2014, 20 (1)
70-73.

(4] B Br, TAH, REEE. JLENER iR ERT (1]

TREZ, 2011, 15(12) ; 1504-1506.

[5] HERHAREHRS PEANRILMEZ#. 2015 FR—
[S]. dbxt: dhEEZRHL AR, 2015 79.

[6] MK, M, EMIF. AINEEREREC T 75 F 2 25 M
FEHELI]. PEBZZeE, 2015, 24(5): 519-525.

(7]

[8]

[9]

[10]

[11]

[12]

[13]

[17]

[18]

R, A 22, 20 51, % HPLC [ 2 05 XL

WIS AR [T]. ST R SR kR, 2016, 22
(1): 4043,
ERI HTHRE, 4R BRI ERIT]. A

IR EEE, 2013, 35(3): 13-16.
g, BACRT, BYSCH. T AT A W RE AR 8 R
[J]. Rh=7], 2007, 22(5); 18-21.
AR, TREREY, PRRCER, AF. mRORM G R e

— G WUk 3 AR/ %Wﬂi%ﬁdﬁﬁ’].yg[ﬂ- [ P B
Zheedeik, 2014, 34(1) . 50-52.

JEULME, BN, filgit, . HPLC JU 2 i 2 il 350
AJET ﬁﬁ&[ﬁ%{ﬂuﬁtﬁw NEERR[T]. hkiZh, 2012,
34(5) . 853-857.

AN, I, H H, 4F ORFSRAEWNE M b

LIRS TR S EMET]. HEZE, 2011,

25(5) : 438-440.

Ay, AR K. HPLC B B K 52 4 3 L i AL 2
ZAF . BRI AER A/ NS T] . R2h, 2013, 35(9):
1933-1936.

TR, B, NEERRICT Zpt ()] MR EE
[E24, 2007, 18(6): 1445-1447.

ZRZEPY, AR /NBERLAYSRIBCT 20 A 2 TR A A 5
[J]. SERAEBE 74, 2011, 34(4): 314-317.

TRETY, BREte, WO AR DTS B SRR/ e
MR AT ). RO OGRS @R ST, 2010, 27(1):
52-54.

XdE, BRORBL, TR, A BIEM AP R/ HER R
BT ZHr5ELT]. Eit*ﬁ%f&n$ﬂi, 2010, 25(6) : 144-147.
T O, B, WRAR, S BT ERRR/ N HE A A X
PR TZW5ET]. PEZ, 2013, 22(6) . 72-73.

539



