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BRI S AHUE S REORES 6 M AR
WAE L E BE T

(1. WAL BBATFEER, LA HE 276800; 2. AL AAMETFELR, 4T M 310007)
BE B ALIRNMNTEH/L TR THERR GRB kiR F T FRRR B FHRR CEF 0 Ha0rMEE %k,
Fik  &i#EA4EH Shimadzu — GL C g A£(250 mm X 4. 6 mm,5 pm) RS AE A T — 0. 1% Frig Rk (B E2RBL) ,iAk # 1. 0 mL / min,
Al Ky 320 nm, ARB A 30 C, 8 E A 10 pL R FRRIR LRRIR IR P T GHERRIR BT ARRER C W9 R R A
A 6.52~62.5 pg/ mlL.15.48 ~154. 8 pg/ mL.1. 82~ 18.2 pg/ mL.2. 62~26.2 pg/ mlL.3. 34 ~33. 4 pg/ mL.2. 18 ~21. 8 pg/ mL &
B AL @mREE R RAF(R >0.9993,n=6);#5 % & A M F LK LER M RSD 3T 3.0%; F 3 o # eI E 5 50 4
98.95%,101.37%,99. 34%,97. 85%,100. 94%,98. 95% ,RSD %% % 2. 06%,1. 91%,2. 54%, 1. 58%,2. 18%, 1. 66%(n = 6) .3 #Af ok
LR 6 FP R HI4F A A 0.3502~0.394 4 mg/ mL.0. 851 3~0. 921 4 mg/mL.0. 034 9~0. 037 0 mg/ mL.0. 083 7~0. 109 1 mg/ mL,
0.1079~0. 1172 mg/ mL.0. 126 4 ~0. 136 2 mg / mL. 518 & 7 HRAF MR SR EH & BT I MWF, 7T A TR abnl 2 245
2R T 6 AR A E
KR FH20RAM E R 2R IR RS AN
Simultaneous Determination of Six Components in Jinyinhua Oral Liquid by HPLC
HU Xiaoli' ,GAO Chang' ,HUANG Ping’
(1. Rizhao Hospital of Traditional Chinese Medicine ,Rizhao,Shandong ,China 276800; 2. Hangzhou Traditional Hospital of Chinese Medicine,
Hangzhou , Zhejiang , China 310007 )
Abstract: Objective To establish a high — performance liquid chromatography (HPLC) method for simultaneous determination of
neochlorogenic acid, chlorogenic acid, caffeic acid, rutin, isochlorogenic acid B, and isochlorogenic acid C in Jinyinhua Oral Liquid.
Methods The chromatographic column was Shimadzu — GL C,4column (250 mm X 4.6 mm,5 pm),the mobile phase was
acetonitrile — 0. 1% phosphoric acid aqueous solution (gradient elution),the flow rate was 1.0 mL / min,the detection wavelength
was 320 nm,the column temperature was 30 ‘C,and the injection volume was 10 L. Results The linear ranges of neochlorogenic
acid, chlorogenic acid, caffeic acid, rutin, isochlorogenic acid B, and isochlorogenic acid C were 6.52 — 62.5 pg / mlL,15.48 -
154.8 pg / mL,1.82 - 18.2 pg / mL,2.62 — 26.2 pg / mL,3.34 — 33.4 peg / mlL,2.18 — 21.8 pwg / mL (R* > 0.999 3,
n = 6),respectively. The RSDs of precision, stability, and repeatability test results were all lower than 3.0% (n = 6). The average
recoveries of neochlorogenic acid, chlorogenic acid, caffeic acid, rutin, isochlorogenic acid B,and isochlorogenic acid C were 98.95%,
101.37%, 99. 34%, 97. 85%, 100. 94%, and 98.95%, with RSDs of 2.06%,1.91%,2.54%, 1.58%,2.18%,and 1.66% (n = 6),
respectively. The contents of six components in three batches of samples were in the ranges of 0.350 2 - 0.394 4 mg / mL,
0.851 3 — 0.921 4 mg / mL,0.034 9 - 0.037 0 mg / mL,0.083 7 — 0.109 1 mg / mL,0.107 9 - 0.117 2 mg / mL, and
0.126 4 - 0.136 2 mg / mL, respectively. Conclusion This method is simple, accurate, with good specificity and repeatability,
which can be used for the simultaneous determination of six components in Jinyinhua Oral Liquid.

Key words:HPLC;Jinyinhua Oral Liquid;content determination of multi — components
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WK g 4 4 S A T I AR I T IR YT Al 2
A R WA FRNA T 52 T R I8 97 L0 4 L AR AR
TR AR RS R A B E LR
PUB DU DUEAL Y O S S 2 A U
2507 R LI L 2 2 20, 25 o AR AR A ] %
FEIGITAVE T, B — B2 B A 1 5 12 00 ¥ L s e 2
an B S Z AR PR B R T T
20 S LT R0 A A T A A R AR R
e & Ji7 R 28 8 53 BCPA A Tk S 26 B0 B e 1) — ) 2 3
0= E i A L [ B s E v R R AL R 2K A
3 AR DGR T8 o DX e, AR B 5 rp i Sy T (R B A R
16 F R o S R R SRR R I ERR T R AR
M2 B. 5 4% JR R C 6 Fl B 4 & & 1Y 5 280 A £ 3%
(HPLC) % HUARIE AT o

1 XFE5RKH

1.1 {4z8

2695 R = SO AR LA (SE[E Waters 2], LA
TSI SR (PAD) 3 BS — 1248 8 7 F - (1l
Sartorius 23 Al , K5 A 0. 1 mg) ; KQ5200DB Fl %y 45 #8 7
PR VEHL R TR S A AT BR A R, TR 200 W, 45
FON 40 kHz) ; ULPHW — T B8 40 7 il & A3 (U 148 32
AR A R A .

1.2 X%

S AR A TR (ECBR SR AR 245 A PR | HiE5- 43
54 2302245,2302110,2301136) 5 37 25 J5E 2 % R & (it
508 2204349, F iR 98. 8% ) , L JEL R X IR L (AL 5 R
2202136, 7 i 98.2%) , 5t 2¢ IR iR B X} I (HE5
2690030, 7% 7 4 99.3%) , S Lk LR C XF R & (L5
2203711, 54 98. 5%) , ¥ [ L I 22 1 3 tH A vfE 4
AR 55 A7 B2 & 5w R X6k BE g (365 R 2110809 -
201205, F#E M 99.2%) , 7 T 6 BR A (452 100080 -
201811, F 1M 99. 5%) , Y0 F A £ 5 24 b ke A
L WEIR L LG (a2l , 32 [E Thermo Fisher 23 7] ) 5 H:
RE Wl by S B Ve 1

2 HEEH%R
2.1 fiEEG

{635 #F « Shimadzu — GL C g 1 (250 mm X 4. 6 mm,
5 wm) ;WS : S (A) - 0. 1% BEFR KB (B) , Bh
YE W (0~ 10 min B 15%A — 23%A, 10 ~25 min I}
23%A — 35%A ) ; Wik : 1. 0 mL / min; #:15 : 30 °C; K0
WK 2320 nm; HEFEEE 10 pl.

2.2 BikH&E
BUBr 2% 5 1R (SRR MERR T SRR B L S
SRR C X IR Sh 4518 &, RS SRR, I H B e

fift , B A5 o B v B 3 51 156.25,387.0,45.5,65. 5,
83.5,54. 5 wg/ mL AR A X BB S VA T o A 2 U EURE
1.0 mL, # 10 mL 285 I BEE 25, #5249 ,0. 45 wm
LB MR I, RIVASRE 3 S VS L o #e b Jr T2 A i 4
ERAE 2 M4 0 BRI i e A3 R B T vk il 4 B
PR R SV
2.3 FiEFERE

LIRS 2. 200 R 3 A4S 1 e, #6210
NGRS ] A S R g
TE -5 TR A5 0T HE A V€00 35 A R B IR R Ak A o i 06
B, HEIHEXT R TC T8, R R Pk RAF PRI 1.

LRME I R AL AR 2. 2 10 IR A X A A TR
1.0,2.0,4.0,6.0,8.0,10.0 mL, & 25 mL ¥ (4 25 5 i
W I R AL 4 2. 1 R S AR R R , AR E
DRy e R B (X, g / mL) MR ABBR IR (Y) A2
AEFRIEATERYE RN A B R 25 R 1.

R 2 IR IE RS I 2. 2 00 R TR X IR S IR TGE
i, FH P A R 2 I T R VR B 1Y 40% 5 L HE 2. 1 IR 4
TSR SR AR DN A2 6 VK, 1T ST 0 T A o 25 SR B SRR
SRR MMERR T R SRR R B S SR R R C T AR
1) RSD 43 %114 1. 02%, 0. 49%, 1. 33%, 1. 83%, 1. 25%,
1. 18%(n = 6) , UL AAE B EE R AT

PRI R (FiE45- o 2302245) i 1, 2. 2
TR J5 AT A B A R 6 0y, #6 2. 13T Ak 2%

A/ AU 2 A/AU AlAU
0.30 2 0.30
0.30 0.25 0.25
0.24 0.20 0.20
0.18 5 0.15 0.15
0.12 1 /‘ ) Jﬁ 0.10 . ] 0.10
0.06 ' l 0.05 5 0.05

04 JL ;/\ L) t/ min 01 _AJJLN /'L 3 4 At ¢/ min 04 ¢/ min

0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25

B

1 #ERE 2. R 3. kB 4 P T 5 FERMB 6. FLHERMKC

A AT IR SR R

E1

B. BEiX &k
B i E

C. MY I8 S I i

1. Neochlorogenic acid 2. Chlorogenic acid 3. Caffeic acid 4. Rutin 5. Isochlorogenic acid B 6. Isochlorogenic acid C

A. Mixed reference solution B. Test solution C. Negative reference solution

Fig.1 HPLC chromatograms
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R1 KUEXREZEMFLOKKELER(n=06)

Tab.1 Results of the linear relation test and the recovery test (n = 6)

SR e (%)

o s B (erul) FHERE RS
HERBR  V=17688X-2195.6 0.9996 6.52~62.5 08.95  2.06
FRER Y=48694 X+54734.0 0.9994 15.48~154.8 101.37 1.91
kel 3y Y=23334X-2604.1 0.9993 1.82~18.2 09.34 2.54

FT Y=11680 X+2285.3 0.9994 2.62~206.2 97.85  1.58
FERRB Y=37302X+3212.4 0.997 3.34~33.4 100.94  2.18
FERERC V=39526 X+1016.0 0.9998 2.18~21.8 98.95  1.66

P FEREIN A2 |, 10 S0 T FR L 45 SR R SR | 4 SRR e
R T SRERIRR B SRR C U TE R RSD 430
1.21%,0.77%,2.33%,1. 67%,1.73%,1.22%(n = 6) ,
TR ER YRR

e PR  BORE i (416504 2302245) iE i, #52 2. 2
T 7 il g Ak A R, o T E R R 0,2,4, 8,
10,12,24 h 422 2. 1 30 F 0335 S5 R RE I A2, 10 S e 1
G5 B AR R LR JRR MMERR T SRR RR B
S ok R R C W T ALY RSD 3 BN 1.67%, 0. 86%,
1.56%,1.26%,1.87%,2. 11%(n = 7) , 2 HEKA 5 AR
TR FCE 24 h NEEEME R I,

T [ 65 - BBURE s (415 R 2302245) 6 173, B4y
2450. 5 mL, $% 100% 1) ELA A ek R iR Sk IR Wk
R 5T AR RR B SRR C XRG4 2. 230 R
Vel 2 A VR TR, 5 2. 1 TR (A% SRR 22 L OF
TR ISR E5 R L 1,

2.4 HmEENE

B3 AR (5435 2302245,2302110,2301136)
BAE AT 30, 2. 200 R 7 v A AR A L TR
2. VIR (g S5 PR RE I 2 |, 4 AR i E 3 A5 AR
W2,

2 HRPMHESSENELE (ng/mL,n=3)

Tab.2 Results of the content determination of six components in

samples (mg / mL,n = 3)

% HER®R GRE bR FT FARRB  FARREKC
2302245 0.3944  0.8940 0.0361 0.0837  0.1079 0.1362
2302110 0.3725  0.8513 0.0349 0.0921  0.1172 0.1325
2301136 0.3502  0.9214 0.0370 0.1091  0.1098 0.1264
3 itig

3.1 ISR S IERE

SR AR SR AR TR i Ry, A Ak
JRFR (SRR R S 2R R PR IS N A R T A B AR
FRZ R ot A PR PLR B aE Bra e B
o JE PR YT S 2 B 2R A U4 15T S T b 4 o o R0
i, ASHIE ST I AR bR R o S R AR R R LR L
MERR 5 T SRS IR B 4R RTR C.

3.2 WEKIERE
AT S T H ek IR LR R MERR T

SERIF R B4R R C A LA iR I o) g AR Y

Rz A 320 nm B, 45 158040 A8 2 8 PR 34 BRI 2 1 i

e Bk, HIEEA0E , SR B iy, (s 1 ) 16 T

0 B B 15y R4 o ORI 98 36 46 320 nm

3.3 AEFEM

ARG ST ) I RAE TR R (S5 R ME LRk
0 S A, wT T[] s 0 4 AR A 1 IR P 22 i il
FadilEo e
5% 3 Hk
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