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%. Fik: R A Agilent Zorbax SB-Aq C4 4 (4.6 mm X 250 mm, 5 wm ), VA T —0.2% B85 K 5% A A 3h
FRFATHE 2R, iR A 1 mL - min™', A8 40 °C, A sk ¥ 4 237,228 nm, ) B 2 32 R SR & 5 A
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Simultaneous determination of S compounds in
Shufeng Sanre capsules by HPLC

QIN Zi-long

( Liuzhou Institute of Food and Drug Control, Liuzhou 545001, China )

Abstract Objective: To establish an HPLC method for the simultaneous determination of geniposide, loganin,
liquiritin, forsythin and arctiin in Shufengsanre capsules. Methods: Agilent Zorbax SB—Aq C 5 (4.6 mm x 250
mm, 5 pm ) column was used with acetonitrile—0.2% phosphoric acid solution as mobile phase in gradient elution
at a flow rate of 1.0 mL * min', the column temperature was 40 °C, and the detection wavelengths were 237 and
228 nm. Results: The linear ranges of geniposide, loganin, liquiritin, forsythin and arctiin were 5.500-220.0
pg - ml ' (r=0.999 9), 1.382-55.30 pg - mL™" (r=0.999 7) . 1.400-56.00 pg-mlL ' (r=0.999 9), 1.377-55.08
pg - mL™" (r=0.999 8 ) and 20.92-837.0 pg - mL™"' (r=0.999 9), respectively; The average recoveries ( n=9 ) were
97.8%,99.4%, 98.1%, 101.6% and 100.0%, respectively. The contents for one capsule of geniposide, loganin,
liquiritin, forsythin and arctiin in 10 batchs of Shufengsanre capsules were 0.35-1.09, 0.03-0.41, 0.02-0.13,
0.07-0.14 and 2.38-3.64, respectively. Conclusion: The method developed is repeatable, fast and easy and can be
used for the quality control of Shufengsanre capsules.
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Waters 2695 =5 A0 AH (0, 1% 13 ; Mettler AE200 J7
2 —H TR s Mettler XP26 A J1 02 —HL T
TR 5 AST240BT 8 75 I i e A ( R B ARPE IR
WL #e A BR/A ] ) 3 TEE 1810A MLk (| iR
FHEABR A ).

X RS AR F A (HiE 5 110749-201617, & i
98.4% ). AR (HE 5 111640-200604, 5 12 : 100% ).
H R (5 111610-201005, & 94.9% ). % 51
(#t5 110821-200711, % : 98.9% ) FI4F25 11 (b5
110819-201611, %4 95.9% ), ¥k FH b [E & 5 25 5
o 5 5 B 5 b KUHICHA I 2 (L5 150302, 150303 .
150304, 150305 . 160801 , 160802, 160401 , 160404 ,
160406, FLA% : 0.25 ¢, BIBVLA BEA 250 A FRA A
52 20150601, BEAE : 0.25 g, B M B 245\ JBeAn A
PR ) 3 2 (B354, J&K Scientific Lid. 23 7] ) ;
K Calizk), HoplialF) (orpral, s i B4k T
I )

2 AEEER
2.1 Rk

¥ F Zorbax SB-Aq C4 & 1% #: (4.6 mm x 250
mm, 5 pm, 1\ %E R e B A RE IR N 3 T A,
Agilent 28 F] ) 53 LL G (A ) -0.2% B PR /K % W (B )
h i sl A B EE 3 B (0~15 min, 109%A 5 15~20 min,
10%A — 20%A ; 20~25 min, 20%A ; 25~30 min,

20%A — 25%A ; 30~35 min, 25%A ; 35~40 min,
25%A — 10%A ) 5 i #: 1.0 mL - min~'; A& I 9 K.
0~32 min & 237 nm, 32~50 min & 228 nm; ¥ FF & .
20 L, H:{i - 40 °C
2.2 WO
221 RAXIREFEE KB PRIBOS B AE
11.18 mg., BT 11.06 mg, H 5 F 11.80 mg &1
11.14 mg F14- 2247 10.91 mg, 70 9 & T 10 mL
bR B AR DR R R0 B AT A X B A
W AEE ISR, HE 1 1 mL SETT 0.25
mL ., H#H 0.25 mL & H 0.25 mL. 435 4 mL,
B Al — 10 mL S, i H e A S 208, $257, BAS
FHE T 100.0 g mL™" Z4ETF 27.65 pg-mL” H
Y 28.00 pg - mL7 R 27.54 pg - mL RS
418.5 pg- mL™ TR BRI TR
222 SR A NEWIRST, LY 0.25
g, KB FRAE , B 100 mL #EIE R, RS % in A H EE 20
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B g FEAT e AR AR A (100~200 H, 3 ¢, N
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1. e ( geniposide ) 2. R ( loganin ) 3. HE ( liquiritin ) 4. ST ( forsythin ) 5. A4 354F (arctiin )

A. XFBE S (reference substances ) B. SRAEFFIPERE S ( negative sample without Gardeniae Fructus ) C. HRZLACHEFIMEAE S (negative sample without
Lonicerae Japonicae Caulis ) D, ke B AR negative sample without Glycyrrhizae Radix Et Rhizoma ) E. e 2 S B 4 R O ( negative sample
without Forsythiae Fructus ) F. $t2R32 B4 ( negative sample without Arctii Fructus ) G. Ff i (sample )

BE1 BREARESR S MCEYH HPLC BiE

Fig. 1 HPLC chromatograms of 5 compounds in sufengsanre capsules
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Tab.1 Regression equations and linear ranges
Ew [ 5 5 RMEIE JERE TR
( compound ) ( regression equation ) ' (linear range )/ g (limit of quantity ) /ng
HEFH ( geniposide ) Y=1.450 x 10*°X+2.040 x 10°* 0.999 9 0.11~4.40 1.02
A (loganin ) Y=1.560 x 10°X+6.670 x 10" 0.999 7 0.03~1.11 1.11
HHEAT (liquiritin ) ¥=2.010 x 10°X+6.780 x 10 0.999 9 0.03~1.12 0.45
FEFUAT (forsythin ) ¥=2.000 x 10'X+3.220 x 10’ 0.999 8 0.03~1.10 0.45
4324 (arctiin ) Y=1.650 x 10°X+2.550 x 10 0.999 9 0.48~19.26 0.65

2.5 AEEEIRE

25 W BUTR A& X6 R VA M 20 W L, 4% 4217 T3
TGS AR ESEHERE 6 YR, I E A AR AR A A W TR,
TR HREE I AT DR H A A
3% 1 g T AL 1Y RSD 43 9l O 0.21%.0.34% ., 0.32%
0.68% F1 0.13% , 45 R R WIIZANAHE 25 BE AT
2.6 Rtk

B[] — 1 i A (LS 160406 ), 4351 F 0.
2.4.6.8 ., 12h FEEEIE , 45 A A PE T L Dk
B 3% 5 R A 25 I T AR Y RSD 43 A R
0.29%.0.27% . 0.53% . 0.99% F1 0.40% , %% I {3 5
TRIAE 12 h INFEEARERSE o
2.7 EEMHIAE

B TR] —HIE - i AU e 8 (AL 160406 ) P 75
Yid a4 “2.2.27 WUF o EAT R4 6 (ki s
WRHEATINAE , 25 A bE 1 L ST R
BT R A 35 17 19 & 5 3ME (n=6 ) 43514 0.51
0.39.0.13.0.08.3.33 mg - # ™', RSD 43 1| 4 0.68%
0.77%.0.82% . 0.56% . 0.79%., 45 FE 1% )5 ki
PERAT,

2.8 JnEERICR L

R 2R A& AR TR 29 0.12 ¢, 2L 9 1y, 4y
BIPRE B IMA— 7 HE 1 S H s
FAZEFE XS IR 42 “2.2.27 TN skl &, B
WRER 45 3 0y, 4% “2.17 TR A% S bR 2 | 45
R 2,
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Tab.2 Results of recovery

aEY FE o T HUEEST & SRR (average RSDJ%
( compound ) (content )/ pg (added )/ pg (detected )/ pg (recovery )/ % recovery )/ %
He ¥4 249.06 110.01 356.02 97.2 97.5 1.1
('geniposide ) 249.87 358.85 99.0
247.44 353.56 96.4
23551 220.02 450.13 97.6 98.5
232.28 45127 99.5
23491 451.67 98.5
233.69 330.03 558.74 98.5 98.0
230.66 550.85 97.0
210.85 529.59 96.6
LR 194.13 69.12 262.38 98.7 99.5 1.7
(loganin ) 194.76 262.72 98.3
192.87 260.88 98.4
183.57 138.25 324.36 101.8 101.6
181.05 321.20 101.4
183.10 323.66 101.7
182.16 207.38 385.47 98.0 98.1
179.79 383.91 98.4
164.35 367.35 97.9
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F2(4%)
&Y R JAHE HIEEST e SF-E IR (average ——
('compound ) (content )/ pg (added )/ pg (detected )/ pg (recovery )/ % recovery )/ %
R 62.87 28.00 90.12 97.3 97.5 0.84
(liquiritin ) 63.08 90.54 98.1
62.47 89.67 97.1
59.46 55.99 114.91 99.0 98.5
58.64 113.73 98.4
59.30 114.22 98.1
59.00 83.98 140.54 97.1 98.3
58.23 140.96 98.5
53.23 136.68 99.4
T 38.77 13.77 52.98 103.2 103.2 1.9
(forsythin ) 38.90 53.07 102.9
38.52 52.79 103.6
36.66 27.54 64.80 102.2 102.3
36.16 64.47 102.8
36.57 64.61 101.8
36.38 4131 77.07 98.5 99.4
35.91 76.65 98.6
32.82 74.57 101.1
ABET 1 640.94 662.19 2308.15 100.8 100.8 0.79
(arctiin ) 1 646.26 2314.67 100.9
1630.28 2296.11 100.6
1551.70 1324.38 2879.71 100.3 99.7
1530.39 2848.25 99.5
1547.70 2861.12 99.2
1539.71 1986.57 3509.99 99.2 99.7
1519.73 3487.03 99.0
1389.20 3390.47 100.7
2.9 FEERIE TR G AR R T AR AL ] 5
Fi¢ “2.2.27 WUR kil 10 HERE S AR ST AR IR 3,
WA 2 1o G 28 B A v W 20 pL, 4% 217
x3 HRBSMEVHNESE(n=2,mg- F1 ")
Tab.3 Contents of 5 compounds ( n=2, mg per capsule )
it B+ LT Ry HERTY ARBETY
(1ot No. ) (' geniposide ) (loganin ) (liquiritin ) (forsythin ) (‘arctiin )
150302 0.35 0.03 0.02 0.07 3.64
150303 0.61 0.13 0.09 0.12 3.30
150304 0.62 0.13 0.08 0.11 3.41
150305 0.51 0.12 0.08 0.11 3.47
160401 0.47 0.35 0.12 0.08 3.38
160404 0.48 0.34 0.12 0.08 3.34
160406 0.51 0.39 0.13 0.08 3.32
160801 0.69 0.41 0.12 0.08 3.38
160802 0.69 0.41 0.11 0.08 3.43
20150601 1.09 0.04 0.07 0.14 2.38
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