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RP-HPLC [a] iy ) 7 <5 4R AE | 2 8 24 X
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HEZ KK, EZE,NHF
(A XFHFRE,%km 110016)

[#ZE] B RP-HPLC [A] B I i 4 SR A6 3% %0 24 % £ 50 vh G R OO MR IR 378 SR A AR R B4 32 31 RO 2
2 6 FR 4 A 9 )7 . 77 3% : Thermo Scientific 0DS-2 HYPERSIL {43 4% (4.6 mm x 200 mm,5 pm) , 3% 814 Z Ji (A)0.2%
FRR T (B) BB L VR, 07 1. 0 mLemin ™' R < 280 nm , AE 6 30 °C o 4552 SRIGTRA ORGSR 1T A AR I LT
F RO 7 2200 1 VR 7E 40. 40 ~404.0 mg-L ™' (r=0.999 5), 0.203 2 ~2.032 mg-L~' (r=0.999 9), 30.20 ~302.0 mg-L""
(r=0.9998), 1.012 ~10. 12 mg-L "' (r=0.999 9) , 6.980 ~69. 80 mg-L ' (r=0.999 9),1.980 ~19. 80 mg-L ' (r=0.999 9)
U TH FRUE BT R M G R 5 IR T i 243 B g 102. 6% ,99. 6% ,100. 4% ,98.3% ,100. 8% ,99.7% , 3 RSD 4> 315 0.9% ,
2.0% ,1.1% ,0.4% ,2. 1% ,0.9% , £5i& %Iy W68 LR, ol T G 8= AL | 3% 58 24 X 35 By 1 Joi o 2 o
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Simultaneous Determination of Six Ingredients in Lonicerae Japonicae Flos
and Forsythiae Fructus Extracts by RP-HPLC

FENG Mei-hui, DI Xin, WANG Xin, LIU You-ping "
(School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China)

[ Abstract | Objective: The purpose of this study was to develop a RP-HPLC method for simultaneous
determination of six ingredients ( chlorogenic acid, caffeic acid, galuteolin, forsythoside A, forsythin and
quercetin) in Lonicerae Japonicae Flos and Forsythiae Fructus extracts. Method: The chromatographic separation
was achieved on a Thermo Scientific ODS-2 HYPERSIL (4.6 mm x200 mm, 5 wm) column with gradient elution
of acetonitrile and 0.2% (v/v) formic acid aqueous solution at a flow rate of 1.0 mL +min~'. The detection
wavelength was set at 280 nm, and the column temperature was set at 30 °C. Result: The ranges for linear
correlation of chlorogenic acid, caffeic acid, forsythoside A, galuteolin forsythin and quercetin were 40. 40 - 404. 0
mg L' (r=0.999 5), 0.2032 -2.032 mg-L~" (r=0.999 9), 30.20 - 302.0 mg -L~' (r=0.999 8),
1.012 =10. 12 mg L. ™" (r=0.9999), 6.980 -69.80 mg L' (r=0.9999), and 1.980 - 19.80 mg -L "' (r =
0.999 9), respectively. The recoveries of the injection samples were 102. 6% , 99.6% , 100.4% , 98.3% ,
100. 8% and 99.7% with RSD of 0.9% , 2.0% , 1.1% , 0.4% , 2. 1% and 0.9% , respectively. Conclusion;
The method is simple and accurate. It can be applied for the quality control of the Lonicerae Japonicae Flos and
Forsythiae Fructus extracts.

[ Key words ] Lonicerae Japonicae Flos Forsythiae Fructus extracts; chlorogenic acid; caffeic acid;

galuteolin, forsythoside A; forsythin; quercetin
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BRAE 2RO AR . A TP 2 v A AR AR RN i
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SEBOIVE B AR R 1 1T BBk 2 MR
B 25 AT Ak 2 o B g R 2 B R A A
Z W BCATL IS 4 4 JoT R ik AF 9 DO AR X6 3 553, I G2
N7 2R Y BT R R O A U L A HGE R
HPLC 7 4 R AE | 1% 38 $2 S ) v 4 D IR oo e 2 1)
ik R HPLC 0 42 AR AE 3 AR U (S )
R AT PIVHE U A A SR B R R I
(7] 00 7 A ] T L 45 R A 3 98 245 % o ¢ IR | 34 el
AR Z e B p 8 S5 R GC-MS X 4 M A% | %
T 4 AR A 3% 24 0 4 il A #EAT T A A (HR
(7] IR 00 2 32 245 %) v 22 20 03 % B B T VAR WARIE o A
IR S T[] NI E A AR A A X (10 1) S K
Prrb gk i I MERR IR T A AR R O R
FIH A 3R 6 4> B or 19 RP-HPLC J5 %, o & AL i
T 24 X 5 WU S AT < AR AE | 2 5 24 0 B BAR A )
e o AR S
1 ##y
L1 YA 1100 5] S0l AH @35 (3 [ Agilent
v ) A TR AL DU TT A EE AT DL I &S L A
Bk e £5 ChemStation 4, 3% T /E %% ) , BT25S %I /1 +
SR (A R ZFILES REARAF]) o
L2 X2y SR oinMERR AR R R | % R
A E T 6 IR (At 5 g i) O MUST-12031401,
MUST-12042403 , MUST-13050601 , MUST-12100804 ,
MUST-12080301 , it # & B A A= YR A R A w ),
Hii Bz 206k B (445 0081-9304 , v [ £ i 24 ity K 7€
WFIEBE ) , & i AP B (535 2l ) , R ZE1 K (A
il ), H At 350 121 2k o3 A 4l

20 (AR AE ™ Ll 7R R M R ) L 4K
FHEZG R R A i S g B B 28 5, e R AL 2L A L
W 2.4 Lonicera japonica Thunb. f{] T 15 4 25 5L 75 4]
T AL, 3% K R B 9 3% . Forsythia suspense
(Thunb. ) Vahl #5852,

1.3 4RSIl Rl 4 B AR Rk Al &,

10 A% 55 19 50% B, 8PS S0 3 W, 434K 30 min, J§

b, G B, s T RS 4 R AR S RO B KL

Brid i, 0 10 £ 5 50% FRE, B SR 3 R, B
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.76 -

F e, P B 3 UK, 41K 30 min, P8, 5 IR UE W,
Il T AR A < B AR A 2 X R

2 FEEER

2.1 %4 Thermo scientific ODS-2 HYPERSIL
@i HE (4.6 mm x 200 mm, 5 pm), i 3 A £
(A)-0.2% W # W (B) £ P M (0 ~ 7 min,
13% ~18% A,7 ~ 22 min, 18% ~ 26% A), i i#
1.0 mLemin ™" K03 K 280 nm, #Ei 30 C, g #f
20 plo 78 B3R @G5 KT, 0 B A (5 i iy 2
WY AE T 8 000, 73 B HERY > 1.5, IRAGX
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2.2 WAHAS
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2 FER T A KRR R T M xR I
R FRE 430 R R D, i 509% F I AR
JEAERE R Z0 B $8 57, i BB SV B 43 5 Dl 4 040,
50. 80,3 020,202.4,698.0,990. 0 mg- L~ i % F&
iAo 43 BIKG 2% d0 BC L 3 X BB A 45 WS L, B
25 mL B, 0 50% FEE R 25 = 2 L B A), B4
o e B 435 R 404. 0,2, 032,302, 0,10. 12,69. 80,
19.80 mg- L ™" WIR & %t B8 0k 45 0, BT 4 CvkAS
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B 0.5 ¢ K BFRE , i 50% HIEE 50 mlL, FR &,
PR 45 min, %, H 50% HEEAN 2R BT,
U, BIA .
2.2.3 BIPEXTERES WO o BIER AR AE %
P 0.5 ¢, K& FRE , N 50% I EE 50 mL, R,
L B 45 min, A, 50% HOEE AN R K $E
5], U, R4S .
2.3 ik
2.3.1 EMXRMHZLE 55K %  BUR A X
S %A 1.0,2.0,4.0,6.0,8.0,10.0 mL %10 mL
SO, 50% W RSRR B 2 20 L BT B A R B IR
BT RSV W R R IR A TR 4520 L, A
Mg, i s e AR . LAGE BEA 19 o o VR (X)) A R
A WETET R (Y) R G\ AL o 22 i A o iffy £ 0 22E 47 [l
HIT5 . Z5REE 1,

F1 6AHAMIERE TR AXRENENEEE

R e 2 07 r LAk /mg- L
s R Y =25.262X +176.34  0.999 5 40. 40 ~404.0
i T Y=61.325X +0.5145  0.9999 0.203 2 ~2.032
HEESH A Y=17.091X +37.775  0.999 8  30.20 ~302.0
ARBEAF Y =24.341X +1.070 0.999 9 1.012 ~10. 12
A Y =12.214X +4.981 0.9999  6.980 ~69. 80
Wit iz & Y =31.696X -0.921 0.999 9 1.980 ~19. 80

2.3.2 HEHEEIKE WA —IRA XIS, ER
HERE 6 UKo WAS R JE IR 0 Ml AR L R AT A LR R
BT T FM B2 R W E R RSD 4y Gl
0.31% ,0.43% ,0.21% ,0.31% ,0.29% F1 0.40%
55 IR W ARG 2 R AT

2.3.3 HEMWIRE  HUE—HEZ M & AR AL
58 24 X B B R SRR 2. 2. 2 T 3k A5
£ 6 Dy S VA TR, TERE I A5 S SR | o kR 3%
Be A AR RR B FE R M R Y e ALY RSD
435K 0.59% ,0.32% ,0.55% ,0.84% , 0.47% ,
0.55% , Z5RFW HIEEEWRI .

2.3.4 FROEMIKE R HE S U, = R
0,4,6,8,12 h, £ 48 5 % W IE R 3% SR 4T A LK
JR B AT M W ALY RSD 43 I R
0.94% ,1.74% ,0.74% , 1.64% , 1.44% , 1.16% .
SEL R K S Lk 6 AN AE 12 h R
SE M R

2.3.5 JmAERICEE  FRERC S R AR AL
R XT I 6 Oy, B2 0.25 g KEHFRE o 4
SIHE B A SRR I HE R R T A AR R BT

AT A 20 R VA OE &L H 2.2.2 TR
A A T R, ERE T AR SR R R L i
M TR A KRR R A R R 3
JEEm R, G5 R K 2,

2.4 FEANEEIIE HU4 b H 6 -7 5 2 X R
PO0.5 g 453y KB FRE , # 2. 2.2 T F 77 484,
FE 2.1 WA 3% S5 1 T HERE 2 BT, 0 it e i e 1 AR,
W T B A A b 2 3 B o DR L I TR L i R A A
AR BT FE RN R it AR R 3,

3 it

X6 A4 4 ok FH WA I 5 K I 48 AE 200 ~
600 nm HEAT A, 25 5 & P43 D I 1100 R AAE R g ik K
G312k 217,240,327 nm s W HE FR 9 ¢ AE 02 080 38 K 43
SR 254,320 nm; % ¥ 0 RE AR 02 0% K 280
nm ; FE R TT A BREAE IS0 1 S 330 nm R R BE
T B RRAE TR S0 K 253,350 nm s #if B2 3R A AR AIE TR
W o 3 R 254,368 nm X iR £ A4S K
SR MATLE R P, AR 280,320 nm PR K ZE
FWe 4 =5 B B A L H 320 nm R RS I OR B 8T
W, PRI, A 8 280 nm AESH AR IR K

Iy R T R EE-K KRR RS M. 4
R B, WK AR S i sh A 0 NE B A B R AN A
LG -IKAE N it sh AH FROAR R 4 o0 B (R 4 o e
Hi RRIGE , W0 o3 S0 HE KRR o A HR TR Tl e R Il 1 %
PR VR A PR 8 g Kk B AT R I IR g
W IR~ A HE R R R, EREH, LK
(0.2% W) fE A i sh AR, A {HBEHE 6 A~ 41 43 5¢
Aor ey, BB AE, thig . T 2y 2 X o B
Z=, H 6 AR5 i Mt A 22 B, PR R o R A
JE VR .

ARG HE A TR P R[] 3 HBO ) A K S O
W25, 55 5 B A SR IEE BB I K (A
P U BT SR FH R P R BT 5 A R B R 1) 3
PO, A B b T O L LB AK 3 R 4
& W B RO SR AR, SR & BE B K A S B B
VI, SR ORI BA TR, B A i 5
e FH AR O SR IO ), 0T 5 4% T R R R X il 5
(52, 45 5 8 7R 50% FP St P i RO SR B a5
P I ] A e RE b 400 5 ¢ T 30,45,60 min X
B B2, 25 R W] 45,60 min FRICR A 25,
LR B 7 8 P OO 56 1 5 i, &5 AR B R R
3 UL BB BRI K 25 B TR A i
£ 50% H B, B U B BUCRE [F] 2 45 min, JE4R I3 K
A Sy 8 7 B IS A, P A3 T R AT 4
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®2 SREEDHXRIY P 6 Ao IR E i E
%y PRt/ g B dh i /mg IMA %/ mg A5/ mg i 4/ % -2 {EL/ % RSD/ %
£k IR 0.249 8 9.00 9.05 18.23 102.0 102. 6 0.9
0.250 5 9.06 9.05 18. 44 103.6
0.250 8 9.16 9.05 18.55 103. 8
0.250 1 9.05 9.05 18. 25 101.7
0.250 3 9.03 9.05 18.27 102. 1
0.250 4 9.08 9. 05 18.37 102.7
0 P i 0.249 8 0.054 9 0.0559 0.112 102. 1 99.6 2.0
0.250 5 0.0550 0.0559 0.112 102.0
0.250 8 0.055 2 0.0559 0.110 98.0
0.250 1 0.0551 0.0559 0.110 98.2
0.250 3 0.055 2 0.0559 0.110 98.0
0.250 4 0.055 4 0.0559 0.111 99.5
R A 0.249 8 8.01 8.00 16. 09 101.0 100. 4 1.1
0.250 5 7.99 8.00 16. 15 102.0
0.250 8 8.12 8.00 16. 04 99.0
0.250 1 8.05 8.00 16. 01 99.5
0.250 3 8.02 8.00 16. 04 100. 3
0.250 4 8. 06 8.00 16. 09 100. 4
A JE A 0.249 8 0.271 0.271 0.538 98.5 98.3 0.4
0.250 5 0.269 0.271 0.535 98.2
0.250 8 0.271 0.271 0.539 98.9
0.250 1 0.272 0.271 0.539 98.5
0.250 3 0.268 0.271 0.533 97.8
0.250 4 0. 266 0.271 0.532 98.2
FE RS 0.249 8 0.918 0.921 1. 845 100. 7 100. 8 2.1
0.250 5 0.917 0.921 1.853 101. 6
0.250 8 0.924 0.921 1.867 102. 4
0.250 1 0.922 0.921 1. 840 99.7
0.250 3 0.927 0.921 1.823 97.3
0.250 4 0.917 0.921 1.868 103.2
it fiz & 0.249 8 0.417 0.416 0. 829 99.0 99.7 0.9
0.250 5 0.419 0.416 0. 837 100. 5
0.250 8 0.419 0.416 0.832 99.3
0.250 1 0.414 0.416 0. 825 98.8
0.250 3 0.419 0.416 0. 839 101.0
0.250 4 0.419 0.416 0.834 99.8
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®3 SREEDEWRIDF 6 MRS MWE mg-g™’

No.  ZRJsfe  WnnkRAR L%j@ A EEE MER
MR A R

1 40.69  0.255  35.75  1.170  3.716  1.544

2 3571 0.140  31.02  1.113  2.629  0.962

3 37.69  0.199 32,36 1.231  4.345  1.723

4 36.28  0.221  32.20  1.081  3.685  1.670

K H RP-HPLC 75 70 5l E 1 42 SR AE L% 7 1
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