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Wik, @ik A Zorbax Eclipse XDB-Cis, #3048 4 T - BE-0.5 % B8R (3 ML) , ik 2 1.0 ml/min, %0 9% % % 280 nm (F+ 4

* JRIUEEE JHEE: B) 230 nm( % 253 ) 320 nm(FT4288 ), 428 4 30 C, 3t 2A 10 ul, 4R . 4% RILEE JTHEB. S

25 3 o T 2R B AR ) T B R JE M S B 450 4 1.19~478.34 ug/ml(r=0.999 9) .0.11~44.93 ug/ml(»=0.999 9) .7.49~995.20 pg/ml

(r 0.999 7) .0.95~379.39 pg/ml(r=0.999 9) .0.01~3.12 pg/ml(r=0.999 5) ; & F L5 % % 1.91.0.36.150.00.,2.74.0.10 ng, |
2451 4 0.96.0.10.45.00.1.52.0.03 ng; 45 5% & a2 F LMK 09 RSD<2% ; An A =D % 451 % 98.06% ~99.47 % (RSD=

0.52% ,n=6) .98.01% ~99.49% (RSD=0.70% , n=6) . 98.44% ~99.45% (RSD=0.37% , n=6) . 96.94% ~100.71% (RSD=

1.27% ,n=6) .95.44% ~100.44% (RSD=1.90% ,n=6), %% F FRAEM EL &R AH,EA T RN EH4 8o B -4

Z RILEEE FFR R B Y BT 042,

K AN SRR Gk A E  RIULRES BN B; 4 2535 ITARER

Simultaneous Determination of Five Components in Jingzhi Guanxin Granule by HPLC
JIANG Hui, WANG Yu, FU Lianhao, ZHANG Xijie, LIU Xiaohong (Tangshan Worker’ s Hospital, Hebei Tang-
shan 063000, China)

ABSTRACT OBIJECTIVE: To establish a method for simultaneous determination of danshensu, salvianolic acid B7yprotocatechu-
ic aldehyde, paeoniflorin and ferulic acid in Jingzhi guanxin granule. METHODS: HPLC was performed on(the column of Zorbax
Eclipse XDB-Cys with mobile phase of acetonitrile-methanol -0.5% H;PO, (gradient elution) at a fIow rate of 1.0"ml/min, the detec-
tion wavelength was 280 nm (for danshensu, protocatechuic aldehyde, salvianolic acid™B) ,230'nn (for ferulic acid) and 320 nm
(for paeoniflorin), column temperature was 30 °C,injection volume was 10 ul/RESULTS: The linear range was 1.19-478.34 pug/ml
for danshensu (=0.999 9), 0.11-44.93 pg/ml for protocatechuic aldehyde(x=0.999 9),7.49-995.20 pug/ml for salvianolic acid B
(r=0.999 7), 0.95-379.39 ug/ml for paeoniflorin (#=0.999'9) and 0.01-3.12 pg/ml for ferulic acid (»=0.999 5) ;
quantitation were 1.91 ng, 0.36 ng, 150.00 ngs, 2(74 ng”and 0,10 ng, limit of detection were 0.96 ng, 0.10 ng, 45.00 ng, 1.52 ng

the limits of

and 0.03 ng; RSDs of precision, stability‘and reproducibility tests were lower than 2% ; recoveries were 98.06%-99.47% (RSD=
0.52% ,n=6), 98.01% -99.49% (RSD=0.70% , n=6) , 98.44% -99.45% (RSD=0.37% ,n=6), 96.94% -100.71% (RSD=
1.27% ,n="6) and 95.44%-100.44% (RSD=1.90% ,n=6). CONCLUSIONS: The method is simple and accurate, and suitable for
the simultaneous determination of danshensu, salvianolic acid B, protocatechuic aldehyde, paeoniflorin and ferulic acid in Jingzhi
guanxin granule.

KEYWORDS Content determination; HPLC; Danshensu; Protocatechuic aldehyde; Salvianolic acid B; Paeoniflorin; Ferulic acid
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N i 96 U R (I VP 3L i 25 PR /L it 5 0 131001,
120801.,120501, HiA% : 13 g/4%; 35 Phgk B R 254 BRA A L ik
5120130502, HiAK - 13 ¢/4%; 7 N A = & A 25\ A FRA A
5121124, HUAR - 13 ¢/48) s FF S KA XIS (AL 5 .
110855-200507, 4l J& : 98% ) | J& JL 2% & XF 08 5 (3t 5 .
110810-200205, 4 £ >98% ) . FJ By fig B X M &% (HiL 5 -
111562-201212, 4 J& =98% ) . A7 25 1 % B & (it 5 .
110736-200423, 4i & >98% ) FI Bl 24 {2 X 0 5 (L 5 .
0773-9910, 4l £ >98% ) ¥4 B H £ 25 ik mF e Be s 1
SRR (HE'5: 1306761) 1125 G Jil BUkL (L5 : 1305807)
L1 AE B BT WOR (HE 5 1305725) | B 75 fR BT S00RE (4L 5
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@34 : Zorbax Eclipse XDB-C5( 150 mmx*4.6 mm, 5 pum) ;
TRAAE N I (A)-HE(B)-0.5% B R (C) , 1555 1 Bd (1 i
P ULEE 1) 5 « 1.0 ml/min; KU - 280 nm (F1& K 5L
AW SR B) 230 nm (A5 257 ) (320 nm (BTZRER ) 5 2R
30 C;FFEE 10 pl,

R1 HE%RRER

Tab 1 Conditions of gradient elution

1], min A% B,% C,%
0 4 | 05
7 4 ) 94
10 15 5 80

30 n il 6

40 30 15 55

2.2 BRBFIE
2.2.1 IRAXNERSER  REERIGT S Z 00 B 13.250 mg
(M SF 2% 11.958 mg) , B F 5 ml i i e i LS X i
Wi 5.616 mg, BT 25 ml i ; PHEERBXT 0114976 mg, &
F 1 mlE A AT 256 BE AL 8970 mg & T 10 ml i 5
R 22 %oF 1 5 0.7.80 mig, BT 50-ml 1t , 43 51 i P st 375 i
R, TS 2 NEUUATEE FHEYER B AT 2 BT AR 1Y) 5
RS2 650.00,224.64 .14 976.00.,1 897.00,15.60 pg/ml
P B TR I B VR 3 AR 2 W B 3 B — 3% IR T
&1 ml, BT 5 mHEEHH, 385, IIESHES R JFLASRE SR
B AT T BT BRI 1) o B v S 43531 A 478.34,44.93 .2 995.20
379.40,3.12 pg/ml TR X BE ST 4590 ; TIAS W B FR TR
X R SV A5 1 mil, B F 5 ml IR, A0 3 ml H AR, EIAS
FIB R LA SHBR B AT 25 R 2R IR (14 o vk B 4031
7119.58,11.23,748.80,94.85.,0.80 pg/ml [T HE S A
2.2.2 HHLSIEBR BURES 0.7 g S HFRE , BT 10 ml i
o, 9 ml K, BB A A0 FE 30 min, B EI BB IRSIIKEZ,
PA2FE42 5 em, 1 500 r/min £5.0> 30 min, 45 0.45 pm f# FL 8 B g
i, BUEEE W, B .
2.2.3 [T IR A RBiSR R FT S I 5 L B
T IRATEG R TR L B & T2 RIEC 7 EE 13 45 BE X R
o, 2.2, 270 il A BA MR BRI, R AS-
2.3 REERMELE

AE 2,27 T T VA X HR SR A A T R R B
X HE VAT AS 0 i, 45 2.1 IR s SRR A2 L Tl S a3,
PEILE 1. B AT R iS40 T S i Y Re s B 4
OYES Oy B > 1.5 85 o I BRIS AR A LAAT 257 61 >4 000,
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035 40

A.mixed reference substances;B.test'samples C.negative control without
Salvia miltiorrhizayD.negative, control without Radix panoniae; E.
negative control Wwithout™ Ligusticum chuanxiong; 1.danshensu; 2.
protocatechuic aldehyde; 3.peoniflorin; 4.ferulic acid; 5.salvianolic acid B
2.4, BHEXRER

S BRI 2.2.17 I N IRAG X BRI 49 2.5.5.0 7.5,
10.0,12.5,15.0 l, JHFWEAS HURRRE , il UR SILR MR . A%
HEU IR R HNRANET A 10 wl, 322,17 0T (@38 4 2EpEAE
TE L ORIV TRA o DAUARF I 0 5T i MR B (e, png/ml) Ay A Ak
b TR R () SR A A bR aE A T 4R 1 Il 05, 5 Tl 09 5 it 5 2 bk
WL 2,

F2 HEAFESLKEEE

Tab 2 Regression equations and linear ranges

R EIEYEE r AR, g/l
5% y=5306r—5.289 09999 1.19~478 34
R y=31209x+11.754 09999 0.11~44.93
FIERB y=1064r+35.321 09997 7.49~995.20
AjZTE y=13.168r—35.629 09999 095~379.39
[ i y=37581x+6.544 09995 0.01~3.12

2.5 TEERSHNREZ
BR“2.2.17 T VR A X BRI WS B, SRR AT RS 9
“2.17 TN A SRR IE , 2 AFR S 10 1IN, 155 R
(LOQ) s 4{FME Ly 3: 1 i, AR (LOD) , 25 2R L35 3.
#3 TEERSHRMRMELSSR
Tab 3 Determination results of detection limit and quantita-
tion limit

R L0Q, ng LOD, ng
5% 191 096
JF LAk 036 0.10
JImmB 150.00 45.00
L 274 152
PR 0.10 0.03
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2.6 BEEIRE

R B 2.2, 17300 R AT B A T 10 pl, 3462, 17 30
EE SRR SE e SR . 450, SR RS )
T3 R B AT 241 1 BT 290 R U4 THT B Y RSD 4051 R 1.40% . 1.86 %
1.71% .0.91% .1.94% (n=6) , F B 29k 555 1 LI,
2.7 FEEMIRE

R R IR 2.2.27 TN A S VA (it : 131001) 10 wl, 43
BT T HUE 0.2.4.6.8.12.24 h 4% “2.17 30 T (3% 441+
PEREINAE SRR . 2550 & JFLRIE SRR B A
24 0 o B IR 0 T A Y RSD 43518 1.17% . 1.09% ,0.83% .
0.86% .1.53% (n=7) , R PR MIFRAEZIR T 24 h NRE
[E5/I08
2.8 EEMRE

I fm] — 3tk (H5 - 131001) A ff ol o, K 2 AR , 446 42.2.27
T 7 1A 1 45 6 0 (s R, T 2. 17 30 (0 3% 451k
HEREE i SR AN, 25552 LSS S R B A
24 0 ) 4 152 0 1 X RSD 43914 1.66% . 1.72% . 1.31% .
1.94% .1.96% (n=06) , RIAA L HE MR 1T
2.9  IniEE RIS

HUORE AR (FIE5-: 131001 )3k 7, 34 6 103, B3 24 0.35 g KGR
JE LA BIIMAAG P R R SR SR B R LA A
ZHA  BAIBRIR X R 5 2.2.27 35RO vk ) 5 AR vt VA U L
P 2. 1T S A RN R | 0 S0 TR 1A [ g
R gER LKA,

F4 MEERKERRELER (n=06)
Tab 4 Results of recovery tests(n=06)

Fll ke Fig AR, WHE,  WEEE TENER RSD,
B g i ,mg g mg %%  WE% %
5% 0.3503 05786 03313 0.9062 98.88 98.90 0.52

03501 05783 03313 0.9060 9892
03502 05784 06625 12081 98.06
03506 05191 06625 12381 9947
03503 05786 13250 18863 9869
03504 05788 13250 1.895 6 9938
J LR 03503 007560 % 01404 02134 98.13 9895 0.70
03501 1% 00756 01404 02132 98.01
03500 00756 02808 03544 99.28
03506 00776 02808  0.3546 9931
03503 00756 05616 06344 99.49
03504 00757 03616 06344 99.49
FHERARB 03503 41361 18720 59866 9885 9891 037
03501 41337 18720 59764 98 44
03502 41349 37440 78264 98.60
03506 41396 3740 78457 98.99
03503 41361 74880 115609 99.16
03504 41373 74880 115842 9945
e 03503 10182 04742 14843 98.28 9859 127
03501 10177 04742 14774 96.94
03502 10179 09485 1.9487 9.13
03506 L0191 09485 19743 10071
03503 10182 18970 28840 98.36
03504 10185 18970 28984 99.10
Pt 03503 00022 00019 0.004 0 95 44 9776 190
03501 00021 00019 00040 96.07
03502 00022 00039  0.0059 9730
03506 00022 00039  0.0060 98.57
03503 00022 00078 00100 10044
03504 00022 00078  0.0099 98.78

2.10 HBEENE

HEZED; 2016 455 27 5 30 1

G SER S HURE S AE B 4 2.2.27 0T il e R g
W, P 2.1 TR 35 A RN E | 10 SR T AR SRR
HRFS R JRJLASEE PHE IR B T2 AR ERRR 1 i 45 R
%5,
x5 HMAENELER (n=3,mg/g)
Tab 5 Results of contents determination of samples (n=3,
mg/g)

it 5% JRLARE ABERB AT Wi
131001 16517 02159 11.8072 2.906 8 0.0014
1.6319 02138 118702 29385 0.0560
16155 0.2097 11.596 4 28748 0.0560
120801 1.650 8 0.2087 11.6302 28734 0.056.0
1658 1 02161 11.836 6 29255 0.0014
1.682 4 02158 117918 29052 0.0560
120501 16737 02173 118703 29292 0.0560
1.6337 02152 11709 1 28916 0.0590
16492 02104 11.646 2 28773 00571
20130502 1.650 8 0.2087 116302 28734 0.058 6
1.658 9 02161 118417 29267 0.001 4
1.682 4 02158 117918 29052 0.0599
121124 1.6742 02174 118737 29300 0.0599
1.633 4 02152 11707 4 28912 0.058 5
1.6492 02104 11.646 2 28773 00571
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H E BN ASRANMNIFABRFTLHRFRARS TN T A, TR RARMSRRMEE X, GEAEAGL
InterSustain-Cs, 7 2148 4 0.03 mol/L % Bz — S 4445 & (pH2.0)- 7 B2 (46 26 ) , 7#ik 4 0.8 ml/min, #9598 ¥ 4 210 nm, 438
30 C,#HHF A 10wl 4R A% 30 BAS N R 2 R E L0478 B £ %) 4 0.020 98~0.209 8(+=0.999 9) ,12.04~120.4 pg/ml(r=
0.999 9); & R4 %] 4 0.15,18.24 ng, #l FR 4 %) 24 0.045.5.53 ng; 45 55 & A M F X I RSD<2% ; AnkE BDIK 555
97.45% ~101.68% (RSD=1.39% ,n=9) .98.31% ~101.08% (RSD=1.01% ,n=9), %% F A5 ik, E A TR ¥
AHER T LR A IR 8%,

KR RS RORA G R F AR TR IR

Simultaneous Determination of Acetic Acid and Succinic Acid in Banxia Syrup by RP-HPLC

HE Dan', YANG Xiaomei’, FU Ya’, QIN Shaorong’', ZHANG Jingging' (1.Medicine Engineering Research Center
of Chongqing Medical University/College of Pharmacy, Chongqing Medical University, Chongqing 400016,
China; 2.Chongqing Institute for Food and Drug Control, Chongqing 401121, China;3.College of Chemistfy, and
Chemical Engineering, Chongqing University of Science and Technology, Chongqing 4013314 China; 4.Taiji
Chonggqing Fuling Pharmaceutical Group Co., Ltd., Chongqing 408000, China)

ABSTRACT OBIJECTIVE: To establish a method for the simultaneous determination ofsacetic.acid and succinic acid in Banxia
syrup. METHODS: RP-HPLC was performed on the column of GL InterSustain-Cys with mobile phase of 0.03 mol/L ammonium di-
hydrogen phosphate buffer solution (pH2.0)-methanol (gradient.elution) at a flow rate of 0.8 ml/min, the detection wavelength was
210 nm, column temperature was 30 °C, injection volume was 10 tl. RESULTS: The linear range was 0.020 98-0.209 8 pg/ml for
acetic acid (0.999 9)and 12.04-120.4 pg/ml_for, sticeinic acid (7=0.999 9); limits of quantification were 0.15, 18.24 ng, limits of
detection were 0.045, 5.53 ng; RSDs of precision, stability and reproducibility tests were lower than 2% ; recoveries were
97.45%-101.68% (RSD=1.39% ,n=9) and 98.31%-101.08% (RSD=1.01% ,n=9). CONCLUSIONS: The method is accurate
and rapid, and suitable for the simultancous determination of acetic acid and succinic acid in Banxia syrup.

KEYWORDS ' RP-HPLC; Banxia syrup; Acetic acid; Auccinic acid
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