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Simultaneous Determination of Eight Bioactive Components in
Lonicerae Japonicae Flos by Quantitative Analysis
of Multi-components by Single Marker

WANG Ling-na, LIU Hong-yan, ZHANG Jin, LI Jia, ZHANG Yong-qing"
( Shandong University of Traditional Chinese Medicine, Ji'nan 250355, China)

[ Abstract ] Objective; The aim of this study was to establish a method for simultaneous assay of eight
kinds of active ingredients in Lonicerae Japonicae Flos ( neochlorogenic acid, chlorogenic acid, cryptochlorogenic
acid, rutin, cynaroside, isochlorogenic acid B, isochlorogenic acid A, isochlorogenic acid C) by quantitative
analysis of multi-components by single marker (QAMS) and external standard method (ESM), and determine the
application value of QAMS in the quality control of Lonicerae Japonicae Flos. Method: The chromatographic
separation was carried out on a ZORBAX SB-C,; (4.6 mm X250 mm, 5 pm) column with gradient elution of
acetonitrile and 0. 1% phosphoric acid at a flow rate of 1 1 mL +min~'. The detection wave-length was 325 nm and
350 nm. A characteristic spectrum was used for identification of eight components. By using chlorogenic acid as
reference, the relative corrective factors ( RCF) of eight components were calculated. The method was evaluated
by comparison of the quantitative results through external standard method and QAMS method. Result; The results
from QAMS method were not significantly different from those from external standard method. Conclusion: The
method is of high sensitivity and nice reproducibility, and it could be used to control the quality of Lonicerae
Japonicae Flos with QAMS.

[ Key words ] Lonicerae Japonicae Flos; quantitative analysis of multi-components by single marker;

relative correction factor; content determination
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L1 fU#F 1260 R 51 = &0 A 0 3% AL (2 4E
G1311C PYITE .G1329B [ i RE#E G1315B — 445
B4 51 4G I 4% . G1316A 4% i 4 Al Agilent Chem Station
TAEu, 5 [ ZHEAR 2 W) , KQ-500DE Ry i 75 A% (7]
MR A A RARE]) .
1.2 B X HR SRS T (100080200306 ) 1 T o [
£ i 24 R S ISR B, BT 4k LR ( PAOSTORAL3) (4¢
Ji R (20130415 ,) | e &% J5i 2 (ZS0922BA13) | K JE
FAF(20130521) \ F 4 F R B (20131021) 5 4 )R
iz A(20130816) 54k 52 C (20130924 ) i I 1 5
mAE RN A R A R PR N IR O (i al,
AR 53 B 4l
1.3 GHAEAM SWAEAM T 2013 4£7 H—8
HAREF IR R G S R A i, 58— DL RE iR
TR MR R Al AR R 2l R A T RUSE AR
E N R A RHEY) 24 Lonicera japonica Thunb.
TR AETE o
2 FiEE&R
2.1 A5 ZORBAXSB-C , ff 41 (4.6 mm x
250 mm, 5 pm) , i3 0. 1% B R R (A) -2 I
(B) “JCHEE LR (0 ~ 10 min,92% ~90% A,10 ~
20 min,90% ~85% A,20 ~ 30 min,85% A,30 ~ 40
min,85% ~75% A ,40 ~60 min,75% ~0% A) , # i
30 °C, k% K 325,350 nm, JFFE 5 20 pL, #Hig
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2.2 IRAXTHRASE S R R RO Sk R R L%
JRRR BRak iR T ORBREAT R4 E R B A%
JRFR A SRR C X IR S, H 50% 1 H B G
) G ERL A X R A A Y, 43 0 R R R A i A R
i, TCCE O B AV BE R 0.013 4,0. 130 3,0.022 0,
0.026 7,0.0356,0.018 5,0.174 0,0.043 6 g-L 'y
TR A X R A R

2.3 LA wE S L0 g S AEZ A BR,
WM E, BT 100 mL B ZEHEIE I b, 8 % A
50% WL 50 mL, %5 %€, FR € oo &=, 75 4b 2 (2 3
100 W, 45 2 100 Hz) 30 min, JT¥%, HRE K&, 1
50% W BEs W #b A2 V80 2% 1Y BT i, 450, 250 (4 000 x-
min ") 10 min, K5 2% & BT WL 3 (0,22 pum) fE
Ry AR

2.4 ikt

2.4.1 LVEXRRWMFEL o3 IR [F] 44 R BT 2%
JRIR (LR JE IR PR sk IE R T RSB EL | At R R
B RE&EIR A Fa 5 C 8 Fh ik %k il o it & WK,
50 % WY BT Al 5 F B i 8 A ¥3% 14 i 70 AN ) ot o
JER RIS WL o 6 b 3R 385 Z5 R0 2, IO BROY Y
Tt e BE (X)) R A b, W TR (Y) G\ A b, R 4T
[l 5 b 27 A5 3 8 AN R JH 5 B, ik 1 FR .
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®1 SHEUERIRERESEERNEEXR

AN

/mg-g
Bk R 0.026 8 ~1.3425 Y =1822.3X +10.364 0.999 6
LRJF R 0.026 0 ~15.624 Y =1 851.3X +13.69 0.999 8
Ve 253 i i 0.044 0~0.4320 Y=1432.7X+3.3910 0.999 3
FT 0.019 15~4.4132 Y=591.67X-0.6221  0.999 9
NGRS 0.0712~5.1400 Y =867.31X -4.3101  0.999 9
SGJER B 0.0370~0.2775 Y=2497.9X-9.6004  0.999 7
SRR A 0.5220~12.570 Y =2229.8X +27.950  0.999 6
St ERR C 0 0.1308~3.033 Y =1068.4X -4.9689  0.999 4

PRG % J RSD #4 < 3% , H [ 45 % & RSD #4 <3% ,
RWNZ T B HAWERR S
2.4.3 RoEtERE HAERSERETERT, 2
HITE0,2,4,6,16,24 h 5 FEFE43 T, 45 R R X
TRE AT L8 BTG ME Lo i FR E PE RSD ¥ <3%
FWITE 24 h N 8 F /M I AR E -
2.4.4 HEMEIRAE  BFE 7 HE R AR MY
1.0 g KB FRAE , VAT 6 0, 5 2. 3 T F 7 2 il £ 1
TR TR . A5 SRR R VSRR R R ek T UK
FREH SRR B RGER A KRR C F R
RSD 4% %l & 2.1% ,3.0% ,1.6% , 2.3% , 3.2% ,
2.8% ,3.3% ,3.2% ,FKWiZ ik EE R,
2.4.5  JmAE R RIS BRSO E R R RE S
0.25 g WBFRAE, FATHAE 6 0y K5 5 I AHT &%
g LRJEIR BR SR JRIR T ORI e B
SRR A SRERE R C X B S IR ROE i Fe A
VS W ) A O TA A IR IE o IR g R IR 2,

F2 SREH S A MK ENE

N FEMRE AR AR R RSD

/mg /mg /mg W%/ % /%
4k JE R 0.153 0.134 0.290  102.42 2.22
25 R 5.021 5.008  10.031 100. 05 2.29
et ¢ L iR 0. 054 0. 056 0.111 102. 11 1.47
T 0.232 0.247 0.483  101.73 0.51
N 0.171 0.187 0.359  100.65 0.51
SRR B 0.035 0. 034 0.069  101.88 1.02

SRR A 4.002 3.371 7.392
FELRJETR C 0. 424 0.419 0. 849

100. 55 0.27
101. 39 1.28

2.5 KOEF S5HXOR B AE A
KOERF A
fk/.~:(C\XAk)/(CkXA\)
T 0 B 4 I v B A 2K
C. =(C xA")/(f,.xA)
B, C S RY B R, A, R

W

Ny Jo (2 i e D TR B, € Dy R At X TR 4 o A T
JE A, D H AT BEZH oy £ i W g i B, C O 2
Oy TR BE AR AR D 4 3 (0 i e e TR AR

PAZAN B R B G TR B4R S 0P S AR

/ﬁ%ﬁﬂj fk/s o
AR OR B (R A 5
RRT =T, /T.

B T S AR AR B T, T, R RS AR A
PR BRI 1]

B 2.2 U B3R 5 X8 BRI U, i B L 2R 91 IR
BT 3 U R R — B LR PEVE BN, T 1 A
30 (J5T A B0 v R ) SRR A% o 7 R AE LG Y
J B, 3 )t SR R | B g R AR T
ARBEA SFak5R B it 5iiR A R ag)5ime C it
B2 5N S W) gk 52 1 AR XA GE DR KRR xR BR
fHo 3,4 4R B, AR T4 3 1R E K 5
FIARRT O BR (B A — B,

2.6 KIEH TS AEEEEEER HHET
A A 6 3% 4% [ Diamonsil C, (4.6 mm x 250 mm,
S wm), ZORBAX SB-Phenyl (4.6 mm x 250 mm,
5 m) ] XF A E AL FAR O B8 0 52 o, 495 5k — 3%
I 7 Bod 19 RSD < 3. 0% , 2 BIAS I A 5~ 55 A X £
EAEARR GG T BA R E M,

2.7 SRk QAMS IEERILE X9 AR
i B 4 BRAE 25 B RE S 45 203 T ik ) A A A
TR, 3 K 2 W JBORS Rt 3 T K 9 AR O AT T
SE , R H AR vk R — D 22 D36 X AE il b 8 i i
PERr HEAT RE AL IR H B S i, R 5,6 iR R, L
MRV A — 0 22 VP D 2 T A 1) 5 B X €8 5 0 1Y
FEN AR H T, L W EMEZE R RSD <5% . R
— W Z2 Pk 5 AMER TR BT T I0 5 A R AE 256 rh s
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3 itit54%R
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Xof AN TR Sl AH O S A F ) R IO R 2R AT A
PO, 1 5E B 0. 1% B IR /K- 26 R i sl AH \50% 1 s
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®3 eRUEPHMBRSURRHRASRYNENREE

AN B fE
VLAV Wi
by R I i T PN SIS SRR B SRR A SRR C
1 0.590 1. 098 2.358 2.583 2.791 2.875 3.008
2 0. 588 1.103 2.346 2.566 2.772 2.856 2.988
3 0.587 1. 104 2.35 2.574 2.781 2.865 2.997
4 0.588 1.101 2.327 2.541 2.742 2. 825 2.952
5 0. 588 1. 101 2.335 2.537 2.735 2.817 2.943
6 0. 586 1.103 2.337 2.548 2.749 2.832 2.959
7 0. 589 1.102 2.338 2.548 2.75 2.833 2.959
¥ 0.588 1.102 2.342 2.557 2.76 2.843 2.972
RSD/ % 0.239 0. 162 0. 443 0. 687 0.767 0.772 0. 834
£4 SREPHMBRSURERASBYHNAMKERF
XA i A T
REHW
iR W 25 5 i T PN S4E R B SRR A Sk JE R C
1 0.988 1.350 3.262 2.248 0.773 0. 860 1. 800
2 1.002 1. 359 3.348 2.321 0. 808 0. 887 1. 889
3 1. 006 1. 346 3.349 2.331 0. 824 0. 886 1. 885
4 0.996 1.325 3.326 2.311 0.813 0. 849 1. 858
5 0.993 1.342 3.367 2.370 0. 805 0. 859 1. 855
6 0. 988 1.307 3.270 2.299 0.797 0. 845 1. 822
7 0.981 1.387 3.300 2.390 0. 852 0. 875 1. 900
YI(E 0.994 1.345 3.317 2.324 0.810 0. 866 1.858
RSD/ % 0.87 1.87 1.23 2.01 2.99 2.00 1.97
£5 MEES QAMS EMELBET S HENSE mg-g !
G Ir ik 5 WaER  ReER T ABREH  REERB RREmA  FEERC
2013071901 AR 24.08 0.795 0.419 0. 679 0.412 0.266 14. 671 2.218
QAMS 0.793 0. 421 0. 682 0.414 0.267 14. 589 2.25
2013071902 PN 24.698 0. 810 0.498 0. 285 0. 506 0.25 16. 170 2.482
QAMS 0. 806 0. 498 0. 285 0.511 0.249 16. 044 2.515
2013071903 AR 20. 335 0. 605 0. 369 0. 427 0. 401 0.197 10. 642 1.566
QAMS 0. 605 0.370 0.427 0.401 0. 194 10. 549 1.580
2013072301 AR 16. 441 0. 383 0. 282 0.731 0. 580 0. 151 6. 452 1. 005
QAMS 0. 387 0.284 0.730 0. 585 0. 146 6. 395 1. 007
2013072302 AR 22.357 0.514 0.543 1.168 0.921 0. 341 11.512 2.997
QAMS 0.513 0.539 1.166 0.933 0. 342 11.363 3.021
2013072303 A b 14.376 0.410 0.297 0.730 0. 582 0. 159 6.319 1. 135
QAMS 0. 438 0.275 0. 661 0. 482 0. 138 6. 403 1. 111
2013080603 AR 17. 175 0.298 0.294 0.789 0.512 0. 154 5.576 1.076
QAMS 0. 305 0. 296 0.792 0.517 0. 150 5.553 1. 084
2013080604 AR 18.768 0. 424 0. 357 1.136 0.312 0. 158 6.941 1. 400
QAMS 0. 430 0.360 1. 146 0.311 0. 154 6.932 1.419
2013080601 AR 19.573 0. 446 0.369 1. 121 0. 561 0. 152 7.332 1.392
QAMS 0. 448 0. 368 1.119 0.563 0. 147 7.248 1.397

MR BRI L XS 8 RGP 64T T o MR¥lE BOERIBR N 350 nm AT 5E 7T R BR HOEF
PR BA IF 1] 22 52,0 ~ 30 min B2 K2 I P K 325 nm, 36 ~45 min BEE K PO 325 nm, T E 5 4
FFI0 5 B 2% B R SR R B 2R R 530 ~ 36 min JEUR B R4k JEIR A 4R TR C

. 60 -



EFH, 45— 2T L7 5 AMR AT E AT 8 B M o A i

#6 SMRES QAMS EXMEMAEH 8 AN BIEIENER(n=3)

min

5 ik 23 J5 iR Lk LR [ie & JE PR AT AREF  REFREWRB RRHEMR A HS&EmRC
2013071901 LR 14. 007 8.270 15. 540 33.232 36. 446 39. 405 40.574 42.553
QAMS 8.236 15. 436 32. 804 35.816 38. 659 39. 822 41. 629
2013071902 A br 14. 127 8.373 15. 642 33.626 36.691 39. 569 40.718 42.565
QAMS 8.307 15.568 33.085 36. 123 38.991 40. 163 41.985
2013071903 bR 13.992 8. 194 15. 461 33.198 36.419 39.411 40. 554 42.542
QAMS 8.227 15.419 32.769 35.778 38.618 39.779 41.584
2013072301 S br 14. 048 8.296 15.532 33.543 36. 635 39.556 40.711 42. 649
QAMS 8.260 15. 481 32.900 35.921 38.772 39. 938 41.751
2013072302 A bR 14. 124 8.261 15.675 33.570 36. 668 39. 560 40. 714 42. 634
QAMS 8. 305 15.565 33.078 36.115 38.982 40. 155 41.977
2013072303 AR 13.963 8.275 15. 462 33.737 36. 363 39. 382 40. 556 42.525
QAMS 8.210 15. 387 32.701 35.703 38.538 39. 697 41. 498
2013080603 A br 13. 881 8.157 15. 364 33.323 36. 320 39. 362 40. 540 42.524
QAMS 8.162 15.297 32.509 35.494 38.312 39. 464 41. 254
2013080604 AR 13.924 8.276 15.424 33.412 36.357 39. 369 40. 545 42.520
QAMS 8.187 15. 344 32.610 35. 604 38.430 39. 586 41.382
2013080601 Ak 13.843 8.127 15. 342 32.995 36.312 39.351 40. 526 42.519
QAMS 8. 140 15. 255 32.420 35.397 38.207 39.356 41. 141
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