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ETHREHEEE - ZREFEIENE
MEARSFEAF SIHTHEE

AT 5, BRI, KB, B L

(T PRER 22 B 22 e 250 /0T 0, 75 4K 132013 )

HME BM:Z2iRNEafsrFLy 8AARS (REFAIERESF HTH. G HF HFER. TR
BR KRB R LBEE BN BRI Bk ) 897 . Fik: KA DIKMA Platisil ODS &34 (250 mm X 4.6 mm,
5 wm ), 4% 30 C,Amzh4 4 T (A)-0.1% BrEz KiEik (B), £ A A E B (0~20 min, 10%A — 16%A ;
20~30 min, 16%A — 40%A ; 30~50 min, 40%A — 80%A ), % % 4 1 mL-min™", % # 7% K # @] (240 nm,
TR R AEF T B D %HF HERR; 327 nm, 2082 K@K T B3 B B A% 295 nm, ) & % ),
R FRFEERAEF HFH HHF L a5 KREE TS B DSBS RN EMRTEE S
#% 0.050~0.297 g (r=0.999 6 ), 0.125~0.750 pg(r=0.999 9 ), 0.029~0.176 pg(r=0.999 5),0.030~0.180 pg
(r=0.999 7),0.024~0.146 pg(r=0.999 9),0.012~0.071 pg(r=0.999 6 ), 0.023~0.138 ng(r=0.999 9 ),
0.016~0.094 wg(r=0.999 8 ), -F 3§ & F 5 %] 4 97.0% ( RSD=1.8% ). 98.3% ( RSD=1.2% ). 100.7% ( RSD=
1.5% ) . 98.6% ( RSD=1.5% ) .97.0% ( RSD=1.9% ) . 98.4% ( RSD=1.8% ) . 97.9% ( RSD=1.5% ) . 107.7%
(RSD=1.5% ) ; 3 ¥ttt du P 7 R-F LI H AT H .9 230 H 38 FT408R K8 R ZEE 3 B/ 8 )l
B k942 5 A 4 0.130~0.131,0.588~0.589. 0.158~0.164, 0.130~0.135, 0.043~0.045 . 0.052~0.059., 0.170~
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Abstract Objective: To establish a method for simultaneous determination of genipin 1-gentiobioside, geniposide,
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Methods: The separation was performed on a DIKMA Platisil ODS column ( 250 mm x 4.6 mm, 5 wm ) with
gradient elution using acetonitrile and 0.1% phosphoric acid solution as mobile phase. The flow rate was 1 mL * min™'
and the detection wavelengths were 240 nm for genipin 1-gentiobioside, geniposide, peoniflorin and glycyrrhizic acid,
and 327 nm for ferulic acid, calceolarioside B and berberine, and 295 nm for ligustrazine, respectively. Results: The
linear ranges of genipin 1—gentiobioside, geniposide, peoniflorin, glycyrrhizic acid, ferulic acid, calceolarioside B,
berberine and ligustrazine were 0.050-0.297 pg (7=0.999 6 ), 0.125-0.750 pg(7=0.9999 ), 0.029-0.176 pg(r=0.999
5),0.030-0.180 wg(r=0.999 7),0.024-0.146 pg(r=0.999 9),0.012-0.071 pg(r=0.999 6),0.023-0.138 pg
(r=0.999 9 ) and 0.016-0.094 g (r=0.999 8 ), respectively. Their average recoveries were 97.0% ( RSD=1.8% ) ,
98.3% ( RSD=1.2% ) , 100.7% ( RSD=1.5% ) , 98.6% ( RSD=1.5% ) , 97.0% ( RSD=1.9% ) , 98.4% ( RSD=1.8% ) ,
97.9% ( RSD=1.5% ) and 107.7% ( RSD=1.5% ). The contents of genipin 1—gentiobioside, geniposide, peoniflorin,
glycyrrhizic acid, ferulic acid, calceolarioside B, berberine and ligustrazine in three samples were 0.130-0.131 mg* g™,
0.588-0.589 mg - g ', 0.158-0.164 mg* g ', 0.130-0.135 mg * g™, 0.043-0.045 mg - g™, 0.052-0.059 mg * g, 0.170-
0.171 mg* g and 0.042-0.050 mg * g, respectively. Conclusion: The HPLC method established can be used to determine
the contents of genipin 1—gentiobioside, geniposide, peoniflorin, glycyrrhizic acid, ferulic, calceolarioside B, berberine and
ligustrazine in Fuke Fenqing pills. The method can also be used as the standard for the quality control of Fuke Fenqing pills.

Keywords: Fuke Fenging pills; genipin 1-gentiobioside; geniposide; peoniflorin; glycyrrhizic acid; ferulic acid;

calceolarioside B berberine ; ligustrazine ; Chinese patent medicine standard improvement; HPLC ; wavelength conversion
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o K BEARE, B FEHEIE R RS 2 50% i 50
mL, % ZE , Fra, 8  (250 W, 40 kHz ) 40 #E 30 min,
Y, FERR A, FH 50% PR 2 080k 1 PR A, 4
0.45 pm FEFLUEREL UE , BT

23 PIPERESESR AR AT A e,
AT R BT AN BRAE , Bl DL 125
BFMERES, o “2.27 Tl a8 25 BHARE S
24 @IESAMF G4 DIKMA Platisil ODS Cq {5
TR (250mm x 46mm, 5 pm ) ; st : 205 (A ) -0.1% B

PR 7K W W (B ), A4 BE Y ( 0~20 min, 10%A — 16%A ;
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80%A ) ; Wi : 1 mL - min™'; FE: 30 °C ; KK .
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R B R T 1.5, B REI R T 5 000,
TR T B AU R TR R B A5 I A B VT i 4]
DL 1~3,

A/mAU A /mAU
60 000
A B
40 000 -
2
40 000
2
20 000 -
20 000
1 4
3
% ‘ ‘ ‘ 0] ‘ Lol o)
0 20 40 t/min 0 20 40 t/min
A/mAU A /mAU
c D
160 000+
20 000 -
80 000
10 000 -
2
4 4
J i w [
07 0
0 20 40 t/min 0 20 40 t/min
A/mAU
100 000 - 2
E
50 000 -
3
1
0 .
0 ‘ 40 t/nin

1. 5 e e EAUREF ( genipin 1—gentiobioside ) 2. M ( geniposide ) 3 AT ( peoniflorin ) 4. H R ( glyeyrrhizic acid )

1 BEXMEM(A )R (B )EMEFHIBAMSERR( C L EBRAAMBAMEER (D ) RRHERPEER (E ) 7 240 nm L &L E

Fig. 1 HPLC chromatograms of mixed reference substances( A ), sample ( B ), negative sample without Gardeniae Fructus( C ), negative sample
without Paeoniae Radix Alba( D ), negative sample without Glycyrrhizae Radix et Rhizoma ( E ) at 240 nm
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5. B ZRR (ferulic acid ) 6. AR LEEET B ( calceolarioside B) 7. /NEERH ( berberine )
B2 BAXMER(A)FERB)LRYEFIIZHHERER(C)ERARBRIFESESR (D EREZEMAMEER (E )7 327 nm 2 &% E

Fig. 2 HPLC chromatograms of mixed reference substances( A ), sample ( B ) , negative sample without Chinese Angelicae Sinensis Radix and
Chuanxiong Rhizoma ( C ), negative sample without Akebiae Caulis ( D ), negative sample without Coptidis Rhizoma ( E ) at 327 nm
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8. JI| & ( ligustrazine )
B3 REXEM(A)ER(B)LBRIISHBAMEER(C)TE 295 nm L EIZE

Fig. 3 HPLC chromatograms of mixed reference substances( A ), sample ( B ) and negative sample without Chuanxiong Rhizoma ( C ) at 295 nm
25 LMEXRRFE KEWBURGX BMEE S, eV HAOEF A 71 A 258 H SR BT8R
10.15.20.25.30 pL, 70 5 EFEME, DETAR(Y) K@ A ZBEAF BL/NSERR 25188 it 26 M (0] )9 )7 72 L
PR, AR (X)) R AR AT AR A, 15 0 1,

F1 OEAFRMEXERH(r)REMHHEE

Tab.1 Regression equations, correlation coefficients ( r ) and linear ranges

% EVEVyE LTI
r
( component ) ( regression equation ) (linear range ) / pug
SR P IENHAUHEE ( genipin 1-gentiobioside ) Y=7.937 8x10°X+1.421 4x10" 0.999 6 0.050~0.297
Ha 7 ( geniposide ) Y=4.053 2x10*X-1.641 3x10° 0.999 9 0.125~0.750
A5257F ( peoniflorin ) Y=5.309 2x10°X-2.122 5x10° 0.999 5 0.029~0.176
H R ( glycyrrhizic acid ) Y=4.292 3x10°X-2.601 3x10° 0.999 7 0.030~0.180
[ 5L ( ferulic acid ) Y= 2.443 2x10°X-7.697 3x10° 0.999 9 0.024~0.146
A Z BT B ( calceolarioside B ) Y=4.150 3x10°X+1.727 3x10? 0.999 4 0.012~0.071
/NEERR, ( berberine ) Y=1.441 3x10"X-1.833 5x10° 0.999 9 0.023~0.138
JI1E 1 (ligustrazine ) ¥=8.925 3x10°X-1.591 3x10° 0.999 8 0.016~0.094

AR S



- 808 -

5 M 4 W 22 E ChinJ Pharm Anal 2017,37(5) ‘jPA

2.6 FEEFEIRAE  BUR A X SIAT, 7 247 T
AR S SRR 6 YR, A5 R R IO
BEFH AT H R PR R A E A L B
JINBEBR 1] 25 R T AR RSD (n=6) 43510 0.25% .
0.36% . 0.48% . 0.65% . 0.62% . 0.55% . 0.41% . 0.75%.
27 FEtEiE R R R R L S
140805 ), == kil &, 73l T 0.2.4.6.12.24 h i 17l
S, AS 50R e ARSUREH HE 7 AT H R
BTERAR AR SRS B/ INEER ) 125 R TRTAR Y RSD
(n=6) 43 31} 064%.0.71% . 0.84% . 0.65% . 092% ., 1.1%
0.98% . 1.0%, PRSI E IR T 24 h IWRUE.

2.8 FEEMEAE  BUORME AR (A 140805 ),

Hiz “2.27 TR 7 AT 0 A 6 O Ak KR A L DA
“2.47 T S TN E A5 5 e SRRSO
BEFH AT H BR STERIR AE R LB B/
BERR 5 R )34 5 5 (n=6) 4351124 0.130,0.589
0.163.0.135.0.044.0.059.0.170.0.048 mg - g, RSD 43
WK 0.67%.0.92% . 1.0% ., 1.1% . 1.2% . 0.85% ., 1.2%

2.9  JEEENSCR FRECE A EAR S (45 140805 )
2505 g, 29y KEEFRE X8 3 4L AR T 5
W (08 % L% 1.2 6%) 43l A —E it 5t e F e
REXOHET HE T ATZH T CH R PR AR £
BRI/ INEER ) 1|50 6] BE i P2 R “2.27 TRy
Pl AR, HERE 20 w L E S5 W3R 2,

F2 @EARSIFERT 8 TR S HINE B E
Tab.2 Results of recovery test for the eight compounds of Fuke Fenqing pills

o B A AHE e SR RSD/
( component) (‘sample contents )/ (added )/ (detected amount )/ (recovery )/ ( average recovery )/ %
mg mg mg Yo Yo

58 ST 8 H XURE 1 ( genipin 0.065 6 0.049 4 0.1127 95.5 97.0 1.8
I-gentiobioside ) 0.066 7 0.049 4 0.114 4 96.6
0.066 0 0.049 4 0.113 1 95.4
0.065 1 0.0617 0.1257 98.2
0.065 0 0.0617 0.124 8 97.0
0.066 9 0.0617 0.128 7 100.2
0.065 9 0.074 0 0.136 8 95.8
0.066 0 0.074 0 0.139 1 98.8
0.065 3 0.074 0 0.1358 95.2

HEF# (geniposide ) 0.2957 0.249 6 0.537 8 97.0 98.3 1.2
0.3010 0.249 6 0.542 4 96.7
0.2977 0.249 6 0.5412 97.6
0.293 6 0.3120 0.6017 98.8
0.2930 0.3120 0.603 8 99.6
0.3017 0.3120 0.610 4 99.0
0.2970 0.374 4 0.6710 99.9
0.297 6 0.374 4 0.668 7 99.1
0.294 7 0.374 4 0.658 9 97.3

Aj245%F ( peoniflorin ) 0.0818 0.066 4 0.150 2 103.0 100.7 15
0.083 3 0.066 4 0.149 7 100.1
0.0823 0.066 4 0.150 3 102.4
0.0812 0.083 0 0.162 8 98.3
0.0810 0.083 0 0.163 7 99.6
0.083 4 0.083 0 0.166 2 99.7
0.0822 0.099 6 0.1835 101.8
0.082 3 0.099 5 0.1822 100.4
0.0815 0.099 6 0.182 4 101.3
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F2(4)
W B o T MTE HEfEs Renlies RS/
( component ) ('sample contents )/ (added )/ (detected amount )/ (recovery )/ (average recovery )/ 7
mg mg mg %o %o
HERR (glycyrrhizic acid ) 0.067 7 0.056 0 0.122 4 97.7 98.6 15
0.068 9 0.056 0 0.124 1 98.6
0.068 1 0.056 0 0.123 8 99.4
0.067 2 0.070 0 0.1358 98.0
0.067 1 0.070 0 0.1354 97.6
0.069 0 0.070 0 0.1392 100.2
0.068 0 0.084 0 0.148 8 96.2
0.068 1 0.084 0 0.150 5 98.1
0.067 5 0.084 0 0.1524 101.1
B[ Z2 ( ferulic acid ) 0.0219 0.0259 0.046 6 95.3 97.0 1.9
0.0223 0.0259 0.0472 96.1
0.022 0 0.0259 0.046 8 95.5
0.0217 0.0324 0.053 8 98.9
0.0217 0.032 4 0.054 2 100.3
0.0223 0.0324 0.0532 95.2
0.022 0 0.0389 0.0599 97.5
0.022 0 0.038 9 0.059 4 96.0
0.0218 0.0389 0.060 1 98.4
AR 2K £ H B (calceolari— 0.029 5 0.0165 0.045 7 98.0 98.4 1.8
oside B) 0.030 1 00165 0.046 1 97.3
0.029 7 0.016 5 0.046 2 99.9
0.029 3 0.020 6 0.049 5 97.9
0.029 3 0.020 6 0.049 3 97.2
0.030 1 0.020 6 0.049 8 95.5
0.029 7 0.024 7 0.054 8 101.6
0.029 7 0.0247 0.054 1 98.7
0.029 4 0.024 7 0.054 0 99.4
/INEERH, ( berberine ) 0.0855 0.0714 0.1555 98.1 97.9 15
0.087 0 0.071 4 0.156 7 97.6
0.086 1 0.071 4 0.154 5 95.9
0.084 9 0.0892 0.170 3 95.7
0.084 7 0.089 2 0.172 4 98.3
0.0872 0.0892 0.176 8 100.4
0.0859 0.107 0 0.190 8 98.0
0.086 1 0.107 0 0.190 7 97.8
0.0852 0.107 0 0.1915 99.3
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810 -
Falg)
o R N A Il S R RSD/
( component) (‘sample contents )/ (added )/ (detected amount )/ (recovery )/ ( average recovery )/ %
mg mg mg %o Yo
1251 ( ligustrazine ) 0.0240 0.024 8 0.050 4 106.4 107.7 15
0.024 4 0.024 8 0.051 1 107.5
0.024 2 0.024 8 0.050 8 107.4
0.023 8 0.0310 0.056 2 104.4
0.023 8 0.0310 0.057 1 107.4
0.024 5 0.0310 0.058 2 108.7
0.024 1 0.037 2 0.065 1 110.2
0.024 2 0.037 2 0.064 6 108.7
0.0239 0.037 2 0.064 3 108.5

2.10  FEAEEDGE 3 HERE L BEERE A3
% 1.0 g, #5227 TN 7 vk A R R, 2 247

TR A AF AT 70 M, SR A A 5 i, S5 AR DL
* 3.

®3 ARSBEAFR S MHAHNE (mg- g, n=3)

Tab.3 Determination of eight components in Fuke Fenqing pills

5 IR SHOBORE ) i FR . - ; +.4
I L I - T S £ S S 25
(genipin o o (glycyrrhizic R o . . .
(ot No. ) L (‘geniposide ) ( peoniflorin ) . (ferulic)  (calceolarioside B)  (berberine )  (ligustrazine )
1-gentiobioside ) acid )
140805 0.131 0.588 0.158 0.130 0.043 0.052 0.170 0.050
140602 0.130 0.589 0.164 0.132 0.043 0.059 0.171 0.042
150408 0.131 0.588 0.162 0.135 0.045 0.056 0.171 0.047
3 it 4 321,330,263 nm; /NBERK HH T AR 65 A
3.1 WAAHEERE AR AUHDC GRS D e MG L SR 327 nm A g SE P RE AR 1K B 5 0

SARIEERE |-, BB B I T S - Bk R -
WK 2 AN RS G e A R, th T
IRE PRI ZS , 45 03 o1 e AN B, DRIHCR R
VR, W I — WK i s ARIS , 5O e U
T HE T 12558 H A (bR, 7 B RCR AN . R
M - WK AT ST, B AR & sy, Rk
Hil 3 FRZH 0 S, Je R A B L s st 1]

3.2 KPR AR PR R EUEF R
B FIAE T F RIS K 240 nm, 240 nm 5K
ANTEATEGH H RER A e R, (HOR AR
N, FURR AT 2% SR s Y e LU R BRAR, A5 A S 2
SR B LA FEAE 240 nm T SE 50 1 i I SORE 1
BEFH ATEGH HRRRIX 4 Dy, BRI 2
BT BRIR A 2R LB B /NRER e R M 73]
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327 nm Al T HATINE .
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25t AH L Ry s A A T B I, R
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AP E 2 L B 2 0 P s AR AT (H
& ELE 2015 A R E 25 8t R FL o 1)
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o853 R R B B 9 TR A D, 45 TS 78 T 1 B A 1Y
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