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W OE AM.ZIRNNEESR iR P AEM RILAR AR FHAY LY TR B BAITRBRASETH T E, F
%R A S AoR G R, €384 Sepax Sapphire-Cs, R4 A TH-0.2% F 82 (BH L 2EE) , ik # 0.8 ml/min, 40 % K A 283
nm, HEA 25 C,#HFZTH 10l SR FALAEH RILEE LRFHF HEF S0 B8 A 2R E LR
4 25.00~400.00,2.50~40.00,5.00~80.00.6.25~100.00,18.75~300.00.,5.00~80.00 pg/ml(»=0.999 9.0.999 9.0.999 9.0.999 9,
0.999 8.0.999 8) ; 45 %E & A2 T M . F A MK I 49 RSD<2.0% ; A = I F o A 4 101.52% ~102.24% . 96.25% ~99.25%
99.80% ~101.80% .96.60% ~100.00% .96.51% ~99.77% .97.09% ~102.00% ,RSD %% % 0.23% .1.06% .0.75% .1.29% .1.20% .
191% (n=6). 4t iz kBAFM L ML E LR, TR TR0 E Z .05k v ok P FF AT RILEE & F5 6
W CHEHF @R BASTER IR A ST,

KR FHAURAD G RO R AR BRI R B BRSE  H AR SFE A B ST BN R A

Simultaneous Determination of the 6 Components in Yixinyin Oral Solution by HPLC

CHEN Li"*, GAO Shouhong', XIONG Xiaojuan®, PIAO Shujuan',ZHANG Feng'(1.Dept. of Pharmacy, Shanghai
Changzheng Hospital, Shanghai 200003, China;Z2.College of Chemical and Biological Engineering, Yichun Uni-
versity, Jiangxi Yichun 332000, China)

ABSTRACT OBIJECTIVE: To establish a method for contents determination of salvianic acid A sodium, protocatechualdehyde,
calycosin-7-glycoside, liquiritin, salvianolic acid B and salvianolic acid A. METHODS: HPLC was performed on the column of
Sepax Sapphire-Cis with mobile phase of acetonitrile-0.2% formic acid (gradient elution) at a flow rate of 0.8 ml/min, the detec-
tion wavelength was 283 nm, the column temperature was 25 °C, and the injection volume was 10 pl. RESULTS: The linear range
was 25.00-400.00 pg/ml for salvianic acid A sodium (#=0.999 9) , 2.50-40.00 pg/ml for protocatechualdehyde (»=0.999 9) ,
5.00-80.00 pg/ml for calycosin-7-glycoside (#=0.999 9),6.25-100.00 pg/ml for liquiritin (+=0.999 9), 18.75-300.00 pg/ml for sal-
vianolic acid B(»=0.999 8) and 5.00-80.00 ug/ml for salvianolic acid A (#=0.999 8); RSDs of precision, stability and reproduc-
ibility tests were lower than 2.0% ; recoveries were 101.52%-102.24% (RSD=0.23% ,n=6) ,96.25%-99.25% (RSD=1.06% ,n=
6),99.80%-101.80% (RSD=0.75% ,n=6) , 96.60% -100.00% (RSD=1.29% ,n=6) , 96.51%-99.77% (RSD=1.20% ,n=6) and
97.09%-102.00% (RSD=1.91% ,n="6) , respectively. CONCLUSIONS: The method is simple, accurate and reproducible, and can
be used for simultaneous determination of salvianic acid A sodium, protocatechualdehyde, calycosin-7-glycoside, liquiritin, salvi-
anolic acid B and salvianolic acid A in Yixinyin oral solution.

KEYWORDS HPLC; Yixinyin oral solution; Salvianic acid A sodium; Protocatechualdehyde; Calycosin-7-glycoside; Liquiritin;

Salvianolic acid B; Salvianolic acid A
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1200 % HPLC Y , {245 G131 1A BRI 55 . G1329A 8 [ &)
VERESS . G1316A RIAE: A6 . G1314B-VWD AU %8 ] 6 1l %5 |
HPRev.B.0302 fb 24 T 1E i (325 Agilent 2y F] ) 3 SKY 7200H FY
HRFFIE VAN (IR 75 A FRA F] ) s 58 10R 7 &5 2 ik
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SP-(45 5 Sartorius 2>l ) s WL-901 B E IR IR IR A2 (VT IR HE ]
HARDURAL A RE A IR AR
1.2 ZA@SikH

g UK PR (VA AR = 5 i, k45 131017, 140620
140926) ; F1 2 2 40 xF B & (k5 : 110855-200809, 44 i >
98% ) | Jt LA %) I Nt (415 110810-200506 , 4fi i >98% ) |
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S B, (52 111610-201106, 44 i >989% ) It [ v [E £ ik 24
SRR AE B FEBE s FHB R A X RS [ 3 A T (i) A BRA R it
5 1 SAA201207, 4 >98% )] ; 76 8 S 18 1 %o A (K 32
CHYIEARA BR S F) L5 O0313AS, 4l =98% ) ; HI A
WG R Eatal , HATRRI R T4l A 4K
2 HAEEER
2.1 @&t

{6,335 4% : Sepax Sapphire-Cy(250 mmx4.6 mm, 5 um) ; i 5))
A2 i (A)-0.2% R (B) , 6 B2 PR (VR RRAR P DL 1) 5 3
T+ 0.8 ml/min; B : 283 nm; AL : 25 °C 5 AR 10 pl,

x1 BEXRRER

Tab 1 Gradient elution procedure

i 1], min A% B,%
0 3 97
18 14 86
45 25 75
46 30 70
60 35 605

22 BRHFE
221 RAXIEBER ORISR S R R LS
B F WO H T TN ER B A EYER A X IR S
30% R B AE 1 ml 7% FH2 E 41 0.80 mg  J5ULZRIE 0.08 mg .,
ER I 0.16 mg, H L 0.20 mg  SHEHR B 0.60 mg FIFF
PR A 0.16 mg AOTRA X HE ST
2.2.2 PEOAMAE O RE WIS L ml, & F 5 mlSIE T,
30% FERG B B 2, R (T %62 350 W, A%« 53 kHz) Ab B
5 min, BHIEE IR (25 °C), N 30% PR B E 2R, WE30 s
RA R R LS T, LI2E#R 10 cm. 14 000 r/min B0 15
min, B IR, 28 0.45 pm PRFLIERRIE S | IREEW , RS .
2.2.3  BAMEXTHRIER 350K TR A BC )y L il A AN
T BT SES R BAPE RERE A, $542.2.27 TR 7 ik 4
PEXT BT
2.3 REERAMELE

2. 27T MR R IR R A v R L T o R i 5
T, AR 2. U IR S AR UEREI E I S LR
Lo 855 P2 E 0 JFLARE B S 0T H A SR
B A R A 5 4RUT IS REIR R HLLR 428, /i ) > 1.5,
WS R AT >8 200,
24 ZMXREE

A3 PRE SE W ER “2.2.17 T0R YR A X R VI 62.5.,62.5,
125.0,250.0,312.5,375.0.500.0 pl, 35 & F 2.1, 1.1.1.1.1
mlEE R, 030 % HI BB 2% F85T , #4c“2.1 7 U a3k S5 A alk A
W S0 SR A, LA MR (o, pg/m) S A b W TR (30)
AR BRI T A BT, B0 5 RN v R WL 2.

*®2 HAFEHNLMETER

Tab 2 Regression equations and linear range

TRl EIENEE BRI, wg/ml r

A% y=1766 61484 5 25.00~400.00 09999
LR y=52301x—1.6289 2.50~40.00 09999
ER L 3=26.803r—0.494 6 5.00~80.00 09999
T y=16.786r—0.444 6 6.25~100.00 09999
FHBALB y=15.361x—30.069 18.75~300.00 09998
FHImA y=37.281x—21.804 5.00~80.00 09998
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Fig1 HPLC chromatograms

A.mixed reference substances; B.test samples; C.negative control; 1.salvi-
anic acid A sodium; 2.protocatechualdehyde; 3.calycosin-7-glycoside; 4.
liquiritin; 5.salvianolic acid B;6.salvianolic acid A

x3 WNRFEEMRMESR
Tab 3 Determination results of detection limit and quantita-

tion limit
PRl LOD, pg/ml L0Q, pg/nl
F5EH 0.10 0.0
R LA 0.05 020
EERHERHT 025 1.00
[T 050 200
TR 025 1.00
THHARA 0.20 050

2.6 RBEEILE

AEEWLHL 2.2, 1730 RS0 BRI 250 ul, BT 1 ml &
P, 309% HEERE B R 208 $RAT, e 2.1 I T ik S Ak
FENRE , ORI R, 4550, FFS K80 FULAEE | B3 5 R
A H BAT PR B AT B ER A U4 TE LAY RSD 43l A
0.13% .0.11% ,0.07% .0.12% .0.11% ,1.09% (n=6) , F 4L
AR AT
2.7 BEEMAE

IkE i (L5 : 131017 )3 2, 40 B FE 0.4 .6.8.12 .24 h
B 422,17 IR gk SR e RE I A, e SR T AR, 250, ISR
BN JELZSEE B ARSI L H A SR B MM R A 16
T AL RSD 43+ 511 4 0.85% . 1.27% . 1.02% . 1.81% .1.19% .
1.48% (n="6) , RIAHEL L RTE 24 h WERRUE I R 4T
2.8 EEMHAK

IR i (5 13101 7)3& 4, 42 “2.2.27 1R 5 AT il £
6 {3 il A VR, 222,17 T (R A% AR HE AR I, 1 7 e TG
o G558 TSR0 RLAE B S Sm I H A
% B FIFHEA R A 0 F-24 2 435 4 198.55.8.38..21.16.,37.80 .
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108.82, 22.19 pg/ml, RSD 43 Jill & 0.66% . 1.63% . 0.95% .
0.98% .0.65% .1.12% (n=06) , WA T EEZ R I
2.9 IR R

3 AR 5 W B A A AR (A6 0 131017) 1 ml, 3£ 6
03 KBTS 200 LA B8 S 3l 1 By
W3R B FFER R A X R S &, 52 2.2.27 T Ty v A
TR, TR 2.1 T 38 A R RR I 2 IS AR [T e, 25
R4,

F4 MEEKEIREE R (h=0)
Tab 4 Results of recovery tests(n=06)

f HiG  WAE,  WEE,  MEER PIIEE RD,
i i, mg mg mg % I, % %
5% 09777 10000 20001 102,24 101.92 023

09805 1.0000 1.9957 10152
09754 10000 1.995 1 101.97
09805 10000 20006 102,01
09811 10000 20005 101.94
09793 1.0000 1.9978 101.85
R LR 0.0428 0.0400 0.0818 97,50 98.00 1.06
0.040 6 0.0400 0.0800 9850
0.0414 0.0400 0.080 6 98.00
0.0405 0.0400 00799 98.50
0.044 0 0.0400 0.0825 9625
0.0419 00400 00816 9925
E 0.1050 0.100 0 02068 101.80 100.60 0.75
0.1073 0.1000 02085 101.20
0.1069 0.1000 02069 100.00
0.105 8 01000 02062 10040
0.106 3 0.1000 0206 1 99.80
0.1056 0.1000 02060 100.40
LS 0.1898 02000 03830 96.60 98,59 129
0.1885 02000 03855 9850
0.1851 02000 03850 99.95
0.190 1 02000 03865 9820
0.188'5 02000 03851 9830
01857 02000 03857 100.00
IR 05351 05250 1.056 1 99.24 9849 120
05351 05250 10589 99.77
0540 1 05250 1,060 6 99.14
05394 05250 10530 97.83
05396 05250 1,046 3 9651
0540 1 05250 1.0569 98.44
FHBRA 01090 0.1100 02209 10173 100.68 191
0.1053 0.1100 02152 9991
0.1088 0.1100 02156 97.09
0.1100 0.1100 02216 101.45
0.1068 0.1100 02190 102.00
01072 0.1100 02193 10191

2.10 HREENE

A3 BB 3 HERE & 1k, 42 42.2.27 R 7 B A i
R, A 2.1 T a3 AR S TR O, A5 R
%5,
3 ITig
3.1 MER S RERE

DR O R T, HE (M EEA D
26.55% ) F HH (25 it B 0 e 13.27% ) 2 (2544 i
WEH A 13.27% ) E24 , FHS R0 R LREE B8 TR
T HEF SR B PR AN F3RZGH A SO TR
2 R ENIZ R R AR GOk JU A, IR A 98 e £ 1
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I 6 FK LS IR RIS .
#x5 HHREENELERE(n=3,mg/ml)
Tab 5 Results of contents determination of samples (=3,

mg/ml)

s iy

Ry 131017 140620 140926
HBEMH 0.9942 1.0345 1317
R LR 0,043 1 0.0442 0.049 5
EERHETH 0.1087 0.1123 0.1231
LN 0.1968 02026 02250
FHIB 05433 05448 05971
FHIERA 0.1110 0.1187 0.1308

3.2 IREFMHER
SEH S 7 RH O SR, HTAL By 12 25 4 T M R R AR T
ko WL IS5 T W EE I EE(10% .30% .50% .70% )-/K
VSRS KA E AR R ), 3 30 9% HY - 7K 5 YRR TR J S8R
BT WG X5 T ARRRAEEL(2 .5, 106%) , R HLKE 2501k H IR
WORRE 5 A5 IS, FUARIEMA AR, 7> B i o RIS e\ 212
ST IKAFIIE T B R 2GR B4 T 2 00, K 2K U 75 T 5
309% W BEAE U, I I W )i DB e A Zaug WOdEA T 0 #r . 4551,
R FHACHUR SR RERE I/ A S, (ELTR DN ) 6 i 0 AN RE 4B B
W o 25 o Hr , B R TR 4R AT 1) B HL 30 9% W B - KV TR
T 8 J ORI, Wl e 2 e T 30 90 WP B KT WA hg 7l
sl
3.3 BIEHERERE
%% Iy 9% 85 T Agilent ZORBAX SB-Cjs(250 mmx 4.6
mm, 5 um) ,DIKMA Diamonsil C;s(250 mm x4.6 mm, 5 pm) ,
Sepax Sapphire-C;s(250 mmx4.6 mm,5 pm) 3 4~/ [i&] & i AY (4,
TEAE, $Z 217 T @5 A& F R 2 o 45 R A B, Agilent
ZORBAXSB-C s % i 7 fp il il > (FEZ 240 FHB R B) AN REIR
GRS (/S JE <1.5) ; DIKMA Diamonsil Cq |75 22 5K
[ 437 B} 18] 5 {X Sepax Sapphire-Cs 1] i T il (18 4% i 43 16 T
U, 5 4RI A JoT e g K B AT (1 FEER A3 8, HLA T TG 2
I, 3% FH Sepax Sapphire-Cs F AN I ) €43 1
L5 TR A TR R RO Rk R M, T T
f ORI IRIE P P2 RO s LA B 5 B B
FHBER B FHBER A 15 5l E o
Sk
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