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Determination of Seven Components in Lonicerae Japonicae Flos Standard Decoction by QAMS

NING Erjuan'?, LI Zihong'?, CHEN Ling', LI Xiao'", ZHANG Lixian'?, WEI Yue'?, MA Yanni'(/.Biological
Technology Development Center of Henan Province, Zhengzhou 450002, China; 2.Henan Cogo Testing and International
Standardizing Technology Co., Ltd., Zhengzhou 450002, China)

ABSTRACT: OBJECTIVE To determine 7 components(neochlorogenic acid, chlorogenic acid, cryptochlorogenic acid,
luteoloside, isochlorogenic acid B, isochlorogenic acid A and isochlorogenic acid C) in Lonicerae japonicae flos standard
decoction simultaneously by quantitative analysis of multi-components by single-marker(QAMS). METHODS HPLC analysis
was performed on an Agilent Eclipse XDB-Cg column(250 mmx4.6 mm, 5 pum) with a mobile phase consisted of acetonitrile-
0.1% acetic acid solution in gradient elution manner at a flow rate of 1.0 mL-min~". The column temperature was maintained at
35 C, the detection wavelength was set at 327 nm. Chlorogenic acid was used as the internal reference substance, the relative
calibration factors(RCFs) of other 6 components were calculated respectively. The validity of the QAMS method was evaluated
to realize QAMS. At the same time, the durability of each RCF was investigated. RESULTS No significant differences were
found among the quantitative results of 7 components in Lonicerae japonicae flos standard decoction determined by QAMS and
external standard method. CONCLUSION The QAMS method is simple, accurate and reproducible, and can be used to
evaluate the quality of Lonicerae japonicae flos standard decoction.

KEYWORDS: Lonicerae japonicae flos; standard decoction; QAMS; relative calibration factor
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Tab.1 Origins of 15 batches of Lonicerae japonicae flos

Gy AR SRR E) | PR R IR SRS 8]
S1 T e % 2017.06 || S9 T N 2017.06
S2 T g 2 B 2017.06 |S10 dbERESRAT 2 2017.07
S3 T e % 2017.06 |S11 VALERE/NEZE  2017.07
S4 A& 2017.05 | S12 HALE 2017.07

S5 th 727 & 2017.05 || S13 Wi LB MEE  2016.06
S6 A& 2017.05 | S14 VA EEHE FINK 2
S7 ARG EJMSCEREHL  2017.06 | S15 T EEHE M2 2016.06
S8 T g B N 2017.06 | / / /

2 FAEEHR
21 Mg

i A Agilent Eclipse XDB-C;g(250 mmx
4.6 mm, 5 pm); VishtH: LH5(A)-0.1%LFEKE
W(B); FEREEVEME: 0~40 min, 5%—29%A, 40~
41 min, 29%—80%A, 41~48 min, 80%A; il
PWK: 327 nm; W#: 1.0 mL-min'; AE: 35 C;
HFER: 10 uL. S EEEIILE 1.

2016.06

2
A I
|
| y 7
: I3 s
A VAN ; — ‘g_
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t/min
B 2
I ;
|
| |\ 3 45 ) |
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Bl B e e

A-STR A BRI 1SR, - 3-FRgtJR
MRy 4-ARBEAF; 5-REHM B: 6-m@EMR A: 7T-745R C.
Fig. 1 HPLC chromatogram

A-reference substances solution; B—sample solution; I-neochlorogenic
acid; 2-chlorogenic acid; 3-cryptochlorogenic acid; 4-luteoloside;

S—isochlorogenic acid B; 6-isochlorogenic acid A; 7—isochlorogenic acid C.

2.2 0 HER VA VAR D T )

SRS ERBUH R R R . R R . BRERA IR
REBEY ., RER B, Rat)iik A MRaER C
X IEE, SET 10 mL &4, H PR #E
HrBEZEZIE, w5, fE B 7l
P& O I A g G &, B TR 10 mL &
i, W E R EZIE, 13RI E 5 e
ZRR IR 47.8 pg-mL 'y SR 531 ngmL ' B
JFR 94 pg-mL™' . AFREAF 13.5 pgrml ™ FEER
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2B 90 pgmL™'. FEREE A 212 ngmL™ . 4
JARR C 213 pg-mL ™" fE S0 B8 S VA

2.3 FRitEG A T R ) A

2.3.1 IR#EBFIGIE SRR EVEE
KM, HAruem M RB T EN T, 2
100 g, FIZE 2 K, 28 1 IR & 12 5K, =7
7 30 min, F WG RIE 20 min, 22 WIMARA
10 5K, B HAE 20 ming B E, B
A 200 HYEATIEYE, PRGN FEIR; 2 IRATK S
HUE RS, WARIRE<50 C, W% % 80 mL A
iy FRIR AR TR T R ok A

232 HERSVETREH S RIS RS
AIFERL 0.2 g, B HZEHETZIH, FEMA 50%4
BE 100 mL, FRE)iE, #AHR 30 min, HA,
WA R, H 50%BEAN R R PR E, R4,
0.45 um JEMLYELE, HUZEpEM, RifE.

24 JIEEEE

241 ZMRRFELE FEER “227 BINRES
XTSRS 1 mL, 42 A& 50, 25, 10, 5, 2mL
BT, MPBERERZE, B, RKENL
PHIEHRG. ®. @, OMO, FH “2.2”7 T KR
A 0] B S AR AR PEIR RO,

W RIS R, % “2.17 TR A%
PRI SE , DA S IR 0 T P AR AL bR (X)), 0
HAUNAALR(Y), lbrdEdh e, 133 7 Fisr
(LR PE R 7 FE o 3R BH ) B 70 2% VR FE Y
WX R R SR WE 2.

R2 SRLTEIRE TR RS RERE PSR
Tab. 2 Linear equation of 7 components in Lonicerae
japonicae flos standard decoction

% i th 26 25 1 Y5 Bl /ug - mL ! r
BERR  Y=19.603X+2.056 5 0.956~47.800 1
SRIEER  7=27.306X-23.8850  10.620~531.000 1
Rk R 7=20.708X+3.143 1 1.880~94.000 0.999 9
ARBEHF  ¥=11.572X-1.098 5 0.270~13.500 0.999 9
FERE B Y=19.830X+5.087 9 1.800~90.000 0.999 9
FREE A Y=26.380X-3.763 7 4.240~212.000 1
R C  Y=28.081X-15.963 0 4.260~213.000 1

242 EEEERE BEEI 2417 UK
EMEVE @10 pL, LR 6 IR, ICFUETH .
WEERR . SRR, Rk, KRR, R4t
Jilg B. LRI A TR C W& RSD 4
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A 0.80%, 0.24%, 0.51%, 1.72%, 0.59%, 0.35%,
0.43%. FUNZACAHKE 2 B RUF, T7iki 2 fil
W,

243 HEWHRAK WESRAEFAEZFIFE (ST
6 U, B 02 g, H% “2.3.27 T ik &t
WA, Rl “2.17 TR A& E . 45
KB, B, iR, ReFER. KRR
H. RaER B, RaER AL REJER C IEH
T RSD 73514 0.61%, 0.20%, 0.46%, 1.85%,
0.54%, 0.39%, 0.42%. RZFIEEENE R
244 InFelEEERAE KEERESCHSTEN
SARTEFRUEG I RE S (ST) 6 17, FER#1 0.1 g, B
HIEHETE A, 43 00K % 0 N AH B 5 2 1 4% %) 1R
m IR TSR R TR SRR IR Ba 2R SR IR AR B B
REE B R A MRZEE C), #%
“2.3.27 TR 7S & PR ST, ik “2.17
TR B 2RI e, I SRUETIAR, T ESE 35 Rk
R, GRRW, HEEWERET. 458K 3,
24.5 AR E R HUE— RS (ST TR
SAF 0, 1, 2, 4, 8, 12, 24 h(20 CHIF, % “2.17
TR Bl 24 e . IG5 R, 6 itk fhrh
TR HREEARTE, B, 25K, [
SRR KBRHEF . REHER B, F4EEK AL 7
SRR C VETH AL RSD %14 0.91%, 0.33%,
0.79%, 1.48%, 0.47%, 0.52%, 0.65%. 7&WIFEM
WT 20 CitE 24 h Bt Rt

2.4.6 FXRIEETFMIEE O RAE 2417 TR
LM RPE & IR WA, DL E
()85 B A W T AR, AR R AE S AL IE i B A
LR ISR AR, o it R R R iR . B g it
R RBHEH ., FEER B, REEKR A, REER
% C AR IER 7. 4R IE 4.

2.4.7  FHX R IE R ) B 52

2.4.7.1  ACES AR IE R TR R MR AH XS
T 1 PRI (R0 58 26 A A0 5 82, 43 0l % 8% 3 il HPLC
% 4t (Agilent 1260-DAD . Agilent 1260-UV .
Shimadzu LC-20AD)XJ #H X 15 1E K 7 [ 5200 . 25 3%
KW, MRER. RSER. KRR, RaJH
e B. REEIR A R C 5 WYL IR R
FIMXF B IER F RSD 435N 2.84%, 1.36%,
4.60%, 2.71%, 1.07%, 1.65%, KIEK-FEIME
Rif.
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R3 ARLTEIF TR R 0B E SR (n=6)
Tab. 3 Recovery results of 7 components in Lonicerae
Jjaponicae flos standard decoction(n=6)

o FEfbar SHERE I WA E ks FIE RSD/
7 HE/ug AE/ug  E/ug %  WE% %

294.1 294.0 5754  95.68

296.2 294.0 581.1 96.90

293.4 294.0 5849  99.15
Bk R R 97.85 1.53
AR 292.1 294.0 580.7  98.16

294.3 294.0 587.6  99.76

295.6 294.0 582.0 97.41

44352 44304 8870.0 100.10

44294 44304 8867.7 100.18

. 44308 44304 88493  99.73
BER 44317 44304 88505  99.74 9986 0.22

44326 44304 88468  99.63

44313 44304 88524  99.79

584.1 586.3 1170.5 100.02

588.5 586.3 1169.8  99.15

. 586.2 586.3 11684  99.30
AR 590.0 586.3 1181.9 100.96 9941 101

582.4 586.3 11632  99.06

590.7 5863 11650  97.95

73.1 73.7 146.1  99.05

72.5 73.7 1425  94.98

. 72.8 73.7 143.6  96.07
RREH 74.5 73.7 1449 9552 96:92 1.8

73.6 73.7 146.6  99.05

73.4 73.7 1448  96.88

508.2 508.9 1011.5  98.90

506.9 508.9 10040 97.68

o 505.8 508.9 1009.3  98.94
AR B 513.1 508.9 10107 97.78 Tt "«

510.4 508.9 1021.6 100.45

509.3 508.9 1017.2  99.80

1437.1 14425 2869.1 99.27

14384 14425 28734 9948

. 14468 14425 28715 98.77
REREM A 14423 14425 28840  99.94 .19 (R

14455 14425 28739  99.02

14472 14425 28704  98.66

1001.7 10045 2007.5 100.13

1000.5 10045 20003  99.53

10048 10045 2001.8  99.25

ZRJEER C 99.57 0.44
el 1009.1 1004.5 2004.7 99.11

1008.0 10045 2005.6 99.31
1002.6 10045 2008.0 100.09

x4 OMEROMEARERT

Tab. 4 Relative correction factors of 6 components

24.7.2  EABFEXT A AL E B F R SR A
Agilent 1260-DAD & ZGBAHLEAX, 7375 %% 3
FhAS[F] 54 f8 (Agilent Eclipse XDB-Cj3. BeKMAN
Cig~ Phenomenex Luna Cyg) 1) 3% A4 X AH X 4% 1E [A]
Frsem . R RRE, HEER. REFER. K
BEY. B B. RaER A REER C
55 P9 bR 0 28 B8 () AR 6 A2 IE [T RSD 43 il N
2.80%, 2.06%, 4.71%, 1.10%, 2.20%, 1.51%,
W IE R BB R AT .
2.4.7.3 AN [FI AT A RS IE R RS SR
Agilent 1260-DAD = 20 ¥ AH 5 3% {X A1 Eclipse
XDB-C5(250 mmx4.6 mm, 5 pm)fi:, 435]%
223 FORFEIHE (0.9, 1.0, 1.1 mL-min™ )% XKL
IERFHIREM . 25 RE], Bramim. Rk .
REBEELH., R B. 4R A. REURR C
5 bRy 4% 5 R B A S AR IE ¥ RSD 4373 N
2.87%, 2.76%, 4.40%, 1.76%, 1.57%, 1.33%,
W IE R 7 B B R4 .
2.4.7.4  AFEFERX X IERFREm RAH
Agilent 1260-DAD 75 R AH €415 A F1 - Eclipse
XDB-C5(250 mmx4.6 mm, 5 um)faiét:, 751%
2 3 FORFEFIEG0, 35, 40 C)RHHEXAR IE F 1
IS . S5RKW, WRER. RERER. KR
B, RAJER B. FAER AL FAERC 5
PN b 3 JE TR () A 6T A 1E TR T RSD 43 31N 1.26%,
1.89%, 3.22%, 1.71%, 1.10%, 1.16%, KZIEKT
HIME R
2.5 ESM Al QAMS Il 5E 45 1 bL 5

F €2.3.27 TR 7 A ERAR ) £ A
gt “2.17 TUN g K E, A ESM M
QAMS it HE &M 7 ks & &,
RSD<2%, [FIR4E ¢ #55:, P>0.05, UiBH 2 Fhyisk
HHERFLEEEER . SRIE S,

T [ammlf wanmn [ apm/f pamn [ammlf ke [ammlf sammB Sammlf samma [ ammlf sammc

1 1.373 7 1.264 2 2.5100 1.290 8 1.0112 0.999 1

2 1.290 4 1.2953 2.626 7 1.313 4 1.033 1 0.994 8

3 1.302 8 1.303 7 2.6550 1.316 4 1.028 6 0.988 1

4 1.363 1 1.254 1 24151 1.297 2 1.018 9 0.982 8

5 1.375 8 1.303 4 23970 1.367 1 1.033 2 09717

6 1.389 6 13173 2.3689 1.3720 1.034 4 0.973 8
¥ 1.3493 1.289 7 24955 1.326 1 1.026 6 0.9850

RSD/% 3.10 1.93 491 2.64 0.92 1.12

PR E IR 2524 2019 4E 9 H 4 36 545 17 )
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&5 ESM 1 QAMS M F 0 MR EFF H 7 # R 04 & (n=3)
Tab.5 Content of 7 components in Lonicerae japonicae flos standard decoction by ESM and QAMS(n=3)

BE B R R % SRR/ Y% R 2R IR /% KREBEF/% 55 RER B/% FGRTR A% SRR C/%
ESM  QAMS ESM ESM  QAMS ESM  QAMS ESM  QAMS ESM  QAMS ESM  QAMS
S1 0.324 0.327 3.983 0.538 0.541 0.054 0.052 0.558 0.561 1.299 1.305 1.036 1.039
S2  0.255 0.257 3.792 0.448 0.452 0.053 0.051 0.510 0.513 1315 1.321 0.872 0.864
S3 0.288 0.290 4.596 0.574 0.576 0.070 0.067 0.483 0.485 1.510 1515 0.951 0.954
S4  0.148 0.150 4.085 0.300 0.303 0.049 0.047 0.211 0212 1.138 1.144 0.589 0.592
S5 0.179 0.180 4.480 0.389 0.392 0.067 0.065 0.259 0.261 1.291 1.295 0.688 0.693
S6 0212 0.214 4.629 0.399 0.402 0.059 0.057 0.322 0.324 1.152 1.157 0.820 0.823
S7  0.294 0.296 4.430 0.586 0.588 0.074 0.071 0.509 0.512 1.442 1.446 1.005 1.008
S8 0.294 0.296 4,035 0.575 0.578 0.090 0.086 0.502 0.506 1.283 1.289 0.899 0.892
S9 0299 0.301 4.680 0.648 0.652 0.083 0.078 0.404 0.409 1.255 1.261 0.845 0.847
S10  0.345 0.349 4355 0.683 0.686 0.058 0.055 0.509 0.512 1.203 1.207 0.860 0.866
S11 0.338 0.342 4.410 0.639 0.642 0.073 0.070 0.647 0.651 1.506 1514 1.105 1.109
S12 0325 0.327 4.652 0.635 0.638 0.050 0.047 0.622 0.627 1.592 1.601 1.068 1.071
S13  0.300 0.302 4.577 0.531 0.535 0.069 0.067 0.525 0.528 1.779 1.790 1.028 1.035
S14  0.292 0.294 4358 0.486 0.488 0.071 0.068 0.503 0.505 1.655 1.662 1.017 1.021
S15  0.285 0.286 4269 0.494 0.496 0.073 0.070 0.496 0.498 1.579 1.587 1.002 1.006

3 g J% 4 B AT B AR I P, BT LI IRIX 7 Rl

3.0 AR RE

2015 AR E 2 MR E T SRR h g Ja
MR AREEF A I E RS, At e T
fE-K. 25K 21E-0.01%28 K. ZJE-0.05%
LK LIE-01% LK LRI 24, 455%
PLZSE-0.1% R K R G 7 B U B0, TR %5
R, SEEES S RLG, REMENET .
v S DU B SR FH DAD A I 25 5o X v AT 48 Ak
190~400 nm 34, KIAE 327 nm iS4 £
H & W2 8] 73 B8 FEALES, P LIRS 327 nm 1A
W BItEIRIE R, RIS AREIETIILE .
kA% %2 7 Agilent Eclipse XDB-Cjg3. H A&
BeKMAN C,g. Phenomenex Luna C g, %% Agilent
Eclipse XDB-C g A ilé i, &85 B IE BT,
SARTERE M B K4, | A i R DR UIE A 2808 7 1
W TEA, BT LARE K 1) £ 7 25k 3R 7R AR Y
AR 3% T 30%, 50%, 70%, 100%
F%, 30%, 50%, 70%, 95%Z.F%, Z5HH 50%4
BEAE IR BUA RN, S0 RIF, HEkFERE
IS 3=
32 MFRHIIESE

MG R A b 1 3 71 s B B L S B )
RHEIRR. SRR RRRR. KREH. 7
SRR By RARIR AL REJEIR C, FFHIX 7 Ff
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ERNE R HEAH TR bR . 5 AN 6 Pk
M, SRR G, Ha R RS
2, R e, DGRBS R IR N AR .
3.3 QAMS a7

QAMS N H T &AL M 1) 2 B & =
t, O SCERIRIE! S, g E k2R, B
e b o e DA IA 25 04 AR R 2, rp 29 S
ot B 478 ) 5 b A ) 5 R BER (TR R = LR ) 18
STV T A7 UK vkt ) R N 5 S VAE 5 =
B T H S T 2 4 ko R ) 4 R A LAY
BT, G T 2R S E T W, e
AHFFEEE ST QAMS [AIR Ml 5 &R el 7 H £
WA E. B LASER NN IRY, #EarHY
HAl 6 Fhpkisy 2 AR IER T, [FF 24
[ OB AR (B R e (il A . I A I £
DR A3 FERE R TE R - () s e, 48 R R 7R AR 0 73
AR IE R F 1) RSD 3J<5.0%, HA RUIFHEI
o RH ESM i} 5 &R bR #EZ 71 o 8 R IR
SRR BREER. KRFH., RaER B. F4
JRIR A FEJERE C &R, ¥ 2 ksl Rk
17 t /561, P>0.05, UiBH QAMS 5 ESM {15
SR LR EEER.

7 VR SR A R AR R A T 7R RC 5 R
AR o R R — ' R R AT AR, RN
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QAMS HEJ™ b I T+ g SR AL FiT 7 UL AT L A 1] 771 o
BE5E 1 HIR R
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