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Simultaneous determination of ten constituents in Yingiao Jiedu Mixture
by UPLC

ZHANG Li, ZHOU Juan-juan
( Jiangsu Provincial Institute for Food and Drug Control, Nanjing 210008, China)

ABSTRACT: AIM To establish a UPLC method for the simultaneous content determination of forsythoside A,
forsythin, arctiin, ammonium glycyrrhizinate, chlorogenic acid, neochlorogenic acid, cryptochlorogenic acid, iso-
chlorogenic acid A, isochlorogenic acid B and isochlorogenic acid C in Yingiao Jiedu Mixture ( Lonicerae japonicae
Flos, Forsythiae Fructus, Menthae haplocalycis Herba, etc. ). METHODS The analysis of methanol extract of
this drug was performed on a 35 °C thermostatic Shim-pack XR-ODS column (3.0 mm x 100 mm, 2.2 pum) , with
the mobile phase comprising of acetonitrile-0. 05% phosphoric acid flowing at 1.0 mL/min in a gradient elution
manner, and the detection wavelengths were set at 250, 278, 328 nm. RESULTS Ten constituents showed good
linear relationships within their own ranges (r =1.000 0), whose average recoveries were 98. 71% - 104. 13%
with the RSDs of 0.2% —-1.5% . CONCLUSION This sensitive, simple and reproducible method can be used
for the quality control of Yingiao Jiedu Mixture.

KEY WORDS: Yingiao Jiedu Mixture; chemical constituents; UPLC

BB A AR TR A GEWAHE) iy, Jufligy. (BB TAR R 59 & A B U X
HUREOT, M eHE. R M. ROT. RE YRR, Rugam
B AT (B) . RSEEL R H RS, A BURZYEIOF R, BT AL ET .
AEARR . ERRRERIIR, T HIVEE , A 5. HERE . SRR, Bretaie. ekl .
DRI . T, WA Jrh e SARERR AL FAERR B, REURN C WAL
. R, AR, MR FETHE ARSI . ARSIk ST UPLC KA
PREEG, B s, HEZ, HROEMZY R A A R T R 10 R A i A A

Wi BHE. 2017-12-18
EE®: sk #H (1978—), L, WL, RIEAEZGN, NI P2y Bt Ebi g, Tel: (025) 86251201, E-mail: crystalsnoopy @

sina. cn

1748



2018 4E8 A
F40% A8

TR %

Chinese Traditional Patent Medicine

August 2018
Vol. 40 No. 8

DA A AT Ak, DR 47 o 122 1 7)o 4R PR

2R AE
1 ##

LC-30AD 8 /& 80 AH A 3% A ( H AR B A
Ao 4 3% 47 (4t 5 110819-201611, & f #
95.9% ). EMMA (b5 110821201615, & A4 &
94.9% ) . HERHEETT A (L5 111810201606, &4
H93.4% ) . H B (45 110731201619, &
8 93.0% ). LR (S 110753201716, &
AL 99.3% ) XFHEL (b [E B AL 2R R e B ST
Be); Faskiile (4t Z30A6B2, & =98% ).
ek R (k5 P27TA6F2713, &4 & =98% ) |
SEEEER A (LS P280TF23862, A H=98% ) .
S ERR B (4t P25J6F1793, &4 & =98% ) ;
SRR C (b5 CP25J6F1794, & 45 & =98% )
XPREAL (IR AR A IRA R o R EE
A, 37T GEE SR A R AR, 10
fit; VLVGEAR AR A E], 8 4t dbatR sk}
BB AR ARG, 6 4it; PepihBE 7B
W25, 24t JUARITAEF RIAARA A, 9 4t
FXGL R mERAGA R AR, 24t) . oM. Bk
ik al ;s HARY R s pr st
2 HEEHER

2.1 &, % & Shim-pack XR-ODS &, % £+
mAU
] | | 1
257 ‘ ‘ fl W
] | L H‘\ L
Ve e— e A /min
00 25 50 75 100 125 7150 07 '
mAU ‘
T gl
| H ‘\ ‘ ‘H 2|
0 I LM “‘ - —— {/min
00 25 50 75 100 125 150 175
mAU
100 3 4| 5P 10
000 ————— A ————— (/min

"5 71000 125 150
A XTHR R

175

(3.0 mm x 100 mm, 2.2 pm); & B &
1.0 mL/min; 3t 2 A & B (A) -0.05% W iR
(B), BAEEVEME (0 ~5 min, 5% ~10% A; 5 ~
12 min, 10% ~20% A; 12 ~ 18 min, 20% ~ 40%
A; 18 ~20 min, 40% ~80% A); H H5 & & K N
£ 250 nm, I, FETRMPE K 278 nm, %
MR AL SRR . ek . BReRmR . FaRIR
g A, &R B, SR C Rl K 328 nm;
PEFEE 5 pL, fAEE LA 1,

2.2 BmERA A& KERBGEMEET A, %
A 43T H R SRR BretEiR . B
SRR . FoER AL R B, FEJEIR C X
MR I8 &, 50% FBE Sl 8 0.2, 0.1, 0.45,
0.2, 0.45,0.45, 0.5, 0.2, 0.2, 0.3 mg/mL [y
W, B

2.3 BEXKEARA S KEEREGH 1 mL, &
10 mL i, WEEEAZZIE, 75, g,
2.4 FEFER

2.4.1 ZMERHRFE KRR IBON I I IR0E 5
50% HIESERR B R A BTk B, #E “2.17 Wifaih
S T HEREI SE . LA B S T A R R A R A B
(X), W E IR (V) ST N
7, ZERWE T, KUK BITTES B EIN Lt
KARL

mAU
100 4
] 1
50 \ |
4 WL dladu e el |
0 = T e I "'*."L“""J“. t/min
25 5.0 7.5 10.0 12.5 15.0 17.5
mAU
] 3
100 4 ‘
1 j\ f . R
[, w,\ﬁ,JLWI,‘LN‘L,,,Am(A,,, =2 w“.L,malu»»-««rwl«,&A_Mr._{L .u_nl #/min
0.0 25 5.0 7.5 10.0 12.5 15.0 175
mAU
100
1 4 5 6 7 8 10
50 9
0 7 i ; = . - . t/min
0.0 2.5 5.0 7.5 12.5 15.0 17.5

10.0
B. ik

¥ &/NEB EET, 4500250, 278, 328 nm K AL @iEE
Lo Hmgse 2. T 30 S 4 iR S SERR 6 REERR 7. SRR A 8. REEMB 9. R

A 10. BEJERR C

1. ammonium glycyrrhizinate 2. forsythin 3. arctiin 4. neochlorogenic acid 5. chlorogenic acid 6. cryptochlorogenic acid

7. forsythoside A 8. isochlorogenic acid B 9. isochlorogenic acid A

10. isochlorogenic acid C

E1 &4 UPLC &if[E

Fig.1 UPLC chromatograms of various constituents
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Tab.1 Linear relationships of various constituents
L% [ )= 77 r 2RI/ ( l.Lg-mL’l )
S A Y=4651.737 54X -1 778.859 78 1.000 0 1.27 ~210.99
R Y=1698. 641 63X +95. 594 38 1..000 0 0.62 ~62.01
s Y =1494. 630 41X -312. 125 21 1..000 0 13. 33 ~444. 30
L Y =2 274.758 90X —689. 678 46 1.000 0 5.64 ~187.86
G E Y =7 898. 731 90X —486. 398 46 1.000 0 2.73 ~273.36
SR Y =8 062.099 75X -1 256. 691 04 1. 000 0 2.72 ~272.16
[zt I iR Y =7 672.863 73X -2 058. 892 33 1..000 0 3.14 ~314.29
SatERR B Y =8 871.287 30X -2 365. 489 26 1.000 0 1.11 ~111.43
SERJEIR A Y =10 640. 537 54X -5 039. 188 72 1.000 0 1.17 ~116.78
SetE R C Y =10 536. 635 62X -2 958. 511 72 1.000 0 1.65 ~165.23
2.4.2 FEEEIAE 1.67% . 0.74% . 1.71% . 1.19% . 1.75% .

e 23 W BRC] — 7 o B S A U
TE 217 WS AT SRR E 6 YR, AT %
BEH A, &R B3, HERRE . Hastim.
SRR . BRERIR . SRR B, FEER A, 7
SEE R C I FL RSD 43 %14 0.07% . 1.16% .
0.76% . 0.10% . 0.04% . 0.03% . 0.03% .
0.10% . 0.18% . 0.13% , WY ISR BT BL4T

2.4.3 FUEMRER RSB WER] 0y S
F0,2,4,8,12, 16, 24 h{E “2.17 Tifaj%sk
PRI, AR R AL ER . 4 3E
. HEmRE: , Hrep)iie . SRR . RERER ., 7
SRR B, SRR AL R4k R C W FL RSD
% Wk 0.85% . 1.84% . 1.83% . 0.67% .
0.78% . 0.74% . 0.74% . 1.60% . 1.23% .
0.86% , FKUHAWAE 24 h NEEER LS

2.4.4 HEMRKE  HE—HAEM, & “2.37
WUyl S A s W, EAT 6y, FE (2.1
s A T UEREI E, WA R 1T AL %8
. 5. TR . iR, SRR . sk
JRR . A& RR B, FaRiR A, RelER C 5A
& RSD 4> %] 1.48% . 1.57% . 1.05% . 0.84% .

L11% , FWZITEEEERL

2.4.5  JAERIARR S BRE - HEAE S 0.5 m,
BT 10 mL B, RSB IS IR 1 mL
(&S A 0. 119 mg/mL, %1 0. 155 mg/mL,
A2 1,035 mg/mL, HEEEZ 0. 283 mg/mL, F
25 0. 183 mg/mL, ZRJEZ 0. 182 mg/mL ., [R%¢
JAZ 0. 161 mg/ml, F&EHEL B 0. 153 mg/ml., 7
ZJ5E A 0. 189 mg/mL ., 745 AZ C 0. 134 mg/mL) ,
iz 42,37 WUR ikl A, FAT 6
e “2.17 BUEGESRA T IR E, T RIoR,
R, HERERE AL EME . 4SS, HRERRE.
RIR . SRR . PSR . FRER A F&
JEmR B, 5w &k LR C P XA [l i 3R 5 ok
100.01% . 100.75% ., 102.22% . 101.03% . 104.13% .
98.71% , 102.03% . 101.65% . 102.60% . 101.82% |
RSD 43 5125 0.9% . 0.8% . 0.7% . 0.2% . 0.2% .
1.1% . 1.0% ., 0.8% , 0.9% . 1.5% ,

2.5 HmemEaL W7 HREE, % 2.3V
TR I E AW, 7“2 17 TRk &
THEEE, SRR, FRIE2,

x2 BEHHSEAENELER (mg/mL)

Tab.2 Results of content determination of various constituents (mg/mL)

A

Jo> FEXLFGERERIZY JCa R R BRI AT TR TR ARZA BV R

AL G2l ey

HIEAE (n=2) HBEAEHRZ) (n=6) ARAFE(n=9) WAE(n=8) 2] (n=2) AP (n=10)
RS A 0. 029 0.11 0.41 0.15 0.23 0.32
AT 0. 069 0.19 0.17 0. 065 0.3 0. 052
ARy 0.85 2.99 1.47 0.74 2.6 1.46
R B 0.16 0.68 0. 69 0.12 0. 64 0.23
TR R 0.29 0.89 0.65 0.11 0.38 0.28
2 E R 0.23 0. 88 0.73 0.12 0.36 0.29
[SEEIEN i 0.23 0.77 0.58 0.092 0.32 0.23
SAEIETR B 0.12 0.39 0.33 0. 041 0.33 0.17
SRR A 0. 057 0.18 0.17 0.03 0.15 0. 092
LR ER C 0.1 0.34 0.31 0. 039 0.3 0.15
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Fig.2 Cluster analysis plot for content determination
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