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W E BRI EgRE, AR EREMERGE- X R, ik RAH0RMEEL R (HPLC), &3%4E 4 Diamonsil
Cus, BN A 0.1% F B AR - T (BhE 2R ML) , ik A 1.0 mL/min, 232 4 30 °C, 40 %k & % 238 nm, 45 4 10 uL. VAZ%R
Br A SR R AR 2 g3 S B AR AR A S (2012 88) )32 5 10 3R ) & W24 36 25 44 4 % 09 HPLC 4% 40 B 3% 5 38 33 24 18
So P AT, 35 IA SR M At B 69 AL S R, ST AT AR AT . R WK A SRR BAR RS 500 .8 Rk K ROBE AR 10
BRI A KR A xE B | P B IR 6 T R AR R R SE T SR AR AR A 42 A2 SR AR A T R AR E AR e 52 A 2 2 AR, R R
& XI5 R (GRA) Fediy 35 /s = e =1 )3 47 3% (PLSR) B AT -4k e 48 S B 3 5 40 K AE A #9-2 X &, i3 GRA R B E X
F0.7 LPLSRAEEAR ®)a R 2 K T 069 &304 R iesd 31 H 10 b4 00 25 40 P 4 fendsd d AR b s m AR B An 6 B 40 b (B
“ME L), 2R 10 d AR A0 A M AR R 6 HPLC 48 S0 B 3 A7 LA 94 25 AN, 48405 4 0.775~-0.994; 25 A B I 9 Mo, 531 A
FTOE18) A 2MF(420) FRMBOIF22) AEEX(F21) GRM0OFI) LG (E10) #ERMKOE2) FHRMRC
(¥25) R ACE23) o 10 B4 03/ I AP AR P AR | P95 b 34 LA A b AR R d ) 398 % 47.95% ~56.52% ;
GRA W B 7, B B KB DR K A 8>12>18>16>3>11>20>22>19>21>1>9>10>13>24>14>2>17>25>
23>5>4>15 HA EBEH XK F0.7;%42.4.5.7.8.10,12.13.14.15.16.17.18.20.21 .22 24 4§ PLSR A 92 ZHKH X F0,5
KA R EAD K R T I, A A4 4edd | B0 5 8.10,16,18.20 24 M B TR HEHAH KT 1. 1032400 54542
Mgyl Bk 4 58.61% ~T1.19% . 4546 s 3 24481669 HPLC 35 20 B3, 10 3tAf S 2L 5404, 3 K M BT8R & & 2 4
B FEEIE b I RAZAK T 51.8% .
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Establishment of HPLC Fingerprint of Lonicera japonica and Study on Its Anti-inflammatory Spectrum-
effect Relationship

MIAO Yanyan, XU Banghui, XU Jian, ZHANG Yongping, LIU Jie, LIU Yao (School of Pharmacy, Guizhou
University of TCM, Guiyang 550025, China)

ABSTRACT OBIJECTIVE: To establish fingerprint of Lonicera japonica, and to study its anti-inflammatory spectrum-effect
relationship. METHODS: HPLC was adopted. The determination was performed on Diamonsil C;s column with mobile phase
consisted of 0.1% formic acid solution-acetonitrile (gradient elution) at the flow rate of 1.0 mL/min. The column temperature was

30 C, and detection wavelength was 238 nm. The sample size was 10 pL. Using chlorogenic acid as reference, HPLC fingerprint
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of 10 batches of L. japonica from different production areas was established according to TCM Chromatographic Fingerprint
Similarity Evaluation System (2012 edition). By comparing with reference substance, chemical constituents corresponding to
common peaks were identified, and the similarity analysis was conducted. Acute and chronic inflammatory models of mice induced
by xylene, carrageenan and cotton ball were used to evaluate inhibition rate of 10 batches of L. japonica to ear, foot and granuloma
swelling; the average value was calculated as the comprehensive pharmacodynamic index. The spectrum-effect relationship with
HPLC fingerprint of L. japonica and anti-inflammatory effect was analyzed by grey relational analysis (GRA) and partial least
squares regressiosn (PLSR) based on common peak area and comprehensive pharmacodynamic index. Chromatographic peaks with
correlation>0.7 and regression coefficient of PLSR model>0 were characteristic peaks. The percentage of peak areas of
characteristic peaks to peak areas of common peak was calculated in 10 batches of L. japonica (e.g. “peak ratio” ). RESULTS:
There were 25 common peaks in HPLC fingerprints of 10 batches of L. japonica, with similarity of 0.775-0.994. Totally 9 peaks
were confirmed, i.e. rutin (peak 18), hyperoside (peak 20), isochlorogenc acid B (peak 22), galuteolin (peak 21), chlorogenc
acid (peak 9), loganin (peak 10), neochlorogenic acid (peak 2), isochlorogenic acid C (peak 25), isochlorogenic acid A (peak
23). All 10 batches of L. japonica had inhibitory effects on ear swelling, foot swelling and granuloma, with average inhibitory rate
of 47.95% -56.52% . The correlation by GRA was peak 8>12>18>16>3>11>20>22>19>21>1>9>10>13>24>14>2>
17>25>23>5>4>15, and all of correlations were greater than 0.7. The regression coefficient of PLSR for peaks 2, 4, 5, 7, 8,
10, 12, 13, 14, 15, 16, 17, 18, 20, 21, 22, 24 were all greater than O; those peaks were positively correlated with
anti-inflammatory effect and were characteristic peaks except for peak 7; among them, VIP values of peaks 5, 8, 10, 16, 18,
20, 24 were greater than 1. The peak ratio of 10 batches of L. japonica was 58.61%-71.19% . CONCLUSIONS: HPLC fingerprint
of 10 batches of L. Japonica is successfully established. 10 batches of samples have similar components, and the content of
anti-inflammatory components is relatively high. The proportion of characteristic peaks to common peaks should not be less than
51.8%.

KEYWORDS Lonicera japonica; HPLC; Fingerprint; Anti-inflammatory effect; Spectrum-effect relationship; Grey relational

analysis; Partial least squares
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Tab 1 Information of L. japonica sources
55 i 55 g
sl IIFA $6 EHE
$2 I §7 kA
$3 WL 8 RN
s4 WALER 89 el
5 S $10 IR

Th AR AT X B4 (HiE 5 . 111640-201808, 41 & .
99.0% ) AR BT X B (45 £ 111720-201609, 210
94.9% ) | &% Il g X BE 5 (FiE45 2 110753-201817, 46 FF .
96.8% ) \ 4z 22 BEAT X RE N (4L 2 111521-201708, 4l )3
95.1% ) . T XF B& & (4t 5 : 100080-201610, 41 Ji& .
92.6% ) X0 H B 24 i R e AT BE s SRR A
SEERJER B T4 R IR C Bk JE R ot BE Sl CRt R R A Ak
ali Y H AR R | it £ 181214181209, 190102
181209, 4l E ¥R T 98% ) 5 Wi WL T R v (BT N 2h
A R 7L 415 20180514, H0A% < 45 H 0.3 g) 5 Bl ]
VEARAZ ¥ Fr (UL FH B W0 240k AT BN A L 4it5-: 180914,
kg : 100 mg) 5 M SR (EIgRRAEHEARARAFH,
5 EK170811, 4l : 99% ) 5 A= BRER K (22 BFE B2l
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WA BRA w2 T b5 180218142) 5 Z NI (L5
20181205, ik 4l) KA@M (45 : 20160705) ¥ H
FE 2R A2 A R A R R (ER)I AR T AR
25 S 120160301, 46 :99% ) s R (iR A=
WIBAG R D) HA R b al, AR Aok
1.3 zh#h

FHAR/INGL, W MM, 2 A AR (20 £ 2)
g, W A KW REAWHEAR BN A RA A, A= 1
A[YES : SCXK (#1)2014-0011,,
2 FHiEEHR
2.1 BREIEIE
2.1.1 AR IS RAEZY M IE 5, B, i 40 H
i NG AR BOR K 1.0 g, & T H IS+, ink 25
mL, FRE B, I al i HR B 2 h, A B S, FRRE
J i, FHACKM R I 1 i i, 350, B W3 0.45 pm
TRFLUE IS, B UG, BIAR b i, 2 -
2.1.2 XTREGRVESIE RS AR B R R B
SRIRIR SRR A SRR B S AR R C LB 4k 5
MR G 22K P T RE IS o, o P IS A AR R A
b i 20 B v B 43 o 13.2.10.8.7.3.7.1.7.5. 7.6,
12.8.18,15 pg/mL A E—XF BE SR, 25 FH o
2.2 kLM

433 4% . Diamonsil Cis(250 mm>4.6 mm,5 pum) ; i
S : L (A)-0.1% F R /K (B) , B MM (0~18
min, 7% A—8% A; 18~30 min, 8% A—12% A ; 30~50
min, 12% A—20% A ; 50~60 min, 20% A ; 60~65 min,
20% A—25% A; 65~70 min, 25% A—30% A; 70~80
min, 30% A—7%A) ; Ji # : 1.0 mL/min; ¥ : 30 °C 5 4
WK - 238 nm; #EFER 10 pl.
2.3 HBYBEEMEILISHHT
2.3.1 FWEERE  BUR—H SR (45 . S2)iE
L 2.1 IR vk A U AR, B 2.2V I
O A LI A2 6 K, e T A . DAk J R (B Ig
9, 73 B B F HWETE XK ) S 2 I8 115345 A W g A X
P BRI TR ARG 0 T A . 2558, AHH R B3 B[] ) RSD 1
INF 1% (n=06) , FIXF I TE LR RSD #4/NF 3% (n=6) ,
RTINS R AT
2.3.2 Rty BUR—HESHRAEZG M (45 S2)iE
L2117 WUR kA A, 0 TEIR T
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FE L ICSRIETH L, ISR NS I T & R g i A
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7)), R A TR IR TR 24 h NRRE T R AT
2.3.3 EEMRE  BUR—HE SR (45 . S2)iE
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WA T AR 2 R KR XA £ s ] 8 RSD 3/ T 19% (n=
6) , AT T ALK RSD ¥9/NF 3% (n=6) , FBIA 7 ik
EREPERLY

2.3.4 HPLCHRLUEITEMA K 43l B 10 fit £ 4R A6 24
PARE S i, #2522, 1.1 30 Jy i il A it VA Vi, T4
“27I N A F RN E e SR TR . SRRy
s SURI AR LB PPN R S8 (2012 1) ), L S2 h 2 1)
Pl (IR S2 15 9 o i e {5 55 A X e LB B &)
BEE A5 588N 0.1 s, R 2 s 8 IR 3L 0E T 14 T
B, A5 8 10 4L 4 4R A8 25 0 FF 5 9 HPLC & nds s &3
T UL P15 2R FH R 7 50k AR i o) BE A 80T (R, TR AL
K2,
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lggg g 1y 3, 55 Thl s U \\5“ 16 ;78/61 Ryudh o
800 E S U U W \ Nk A 39
Z 700 - i~ s8
= 600 A A .
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Fig 1 HPLC superposition fingerprints of 10 batches

of L. japonica
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Fig2 Reference fingerprint of L. japonica
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(2012 B} )HEATHRUBEPEMY o 2555, 10 HURE & B AR LS
7E0.775~0.994 JE FE P, LR 2.
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i, 2350 1210 10 Af 8 7K (mL/g) i #% B3 £2 3 3
U, BRI 2 0, A T UE T, WA, Tl T JEE O 0.6 g/mL
(DIAEZ AT R Z5 .

560
5207
480 ]
440
4007
360 1
>E 320 4
= 280 1 j
= 240 1 i
2007
160
1207 T
80 T
40 I t It
04 JC
0 4 8 1216 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80
{, min
2R AR 5 9. 20 IR 5 10. THER 15 184 175 20. & 22k 5 21K
FRHER 22 SRR B 23 5 4R RUR A5 25. 4% R C

Note: 2. neochlorogenic acid; 9. chlorogenic acid; 10. loganin; 18.

20

23 o5

s

rutin; 20. hyperoside; 21. luteolin; 22. isochlorogenic acid Bj; 23. iso-

chlorogenic acid A ;25. isochlorogenic acid C
B3 MRmABENEILEE
Fig 3 Superposition chromatograms of reference sub-
stance
&2 10HtSREAMHERIBLUEITNER
Tab 2 Similarity evaluation results of 10 batches of L.

Jjaponica

H5 sl 02 0SS s sSs6 ST S8 9 sl R
S 1000 0947 0975 0965 0942 0931 0953 0918 0991 0947 0979
20947 1000 0979 0897 0795 0788 0850 0775 0938 0800 (0881
$3 0975 0979 1000 0959 0.868 0870 0923 0848 0983 0870 0943
4 0965 0897 0959 1000 0940 0959 0987 0931 0985 0937 0985
S5 0942 0795 0868 0940 1000 0992 0972 0982 0942 099 (0981
S6 0931 0788 0870 0959 0992 1000 098 0983 0943 0986 0.984
ST 0953 0850 0923 0987 0972 0986 1000 0964 0969 0962 0.9
S8 0918 0775 0848 0931 0982 0983 0964 1000 0921 0973 0966
9 0991 0938 0983 0985 0942 0943 0969 0921 1000 0945 0987
SI0 0947 0800 0870 0937 0994 0986 0962 0973 0945 1000 0.980
RO0979 0881 0943 0985 0981 098 099 0966 0987 0980 1000

2.4.2  /NREMPIKSEES S RESCHER RO TN R B
IKSEES . K 156 H/NERBEHL /B 13 41, 4351 R 25 Foxd i
2] A2 25 BHAE XS BRAL (BT w]VC AR A, 20 mg/kg)
24 FH P % B T b T % L 7.68 mg/g) T 10 AL 42 4R
AEAE N SI~S10 40, & 4R ALK B UK , 12 mg/g (VIR
)], R 12 2 A= 24 BT R 2 A v 24 BH A X
HE L 205 245 59t H AF N b PP I R BN 1 H i, ST~
S10 225 2555 e rh E 25 ) v S 4RAEZ5 B 1) 1 H SRl
Tho BRZS G BRA /N 1 S AR AR FRER K A AR 45
H/NRIIHE B AN 258, B H 1R, 4 15 d. KIKAE
30 min J& , F 4541/ B B IE S R T ¥ A0 i gk R
50 pLELR , FF AL BAE AT RE . 30 min Ji7 , 45 4H/N R
FHEE A AL L, I ELA% 8 mm FT 1L 2§78 25 A5 H-ARRT FR R
PECEE R, a3 SRR o i, 4% DU A 5 B ik s
IR B 1 2% - R = A HE e — AE HE T, K
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i = O Hpi i — 22 B it ) /2 B i< 1009
K SPSS 17.0 FAF X B b A GE 3t 3 M s TR BB
PLx + s 3RoR , A L BCR ] A 565 P<<0.05 W 22 AT 4¢
TR o B0, 52 PO IRAL A, Ak 25 BH PR X i
L1 P2 B X RELE R S 1~ S 10 4 /0N U i K 3 34 . 3
FEAR(P<<0.01), BEHT 10 S AL R B2 ] — IO
JITESC Y /N BUER R S S K , G rh gL SR 4 AR AR RO B
SN RIS CHE MK ) % 49.13 % ) , TR IL#R 3.
R3  BEHNRE K EEFIBHRKHD FI R AN EE R (n=
12)
Tab 3 Results of ear swelling degree and inhibition
rate of swelling in mice of each group(n=12)

15 HR KR (xts), i, i b (vts), HRDHHE,
mg % mg %

2 FN R 21724240 54 1505+4.74 2958

WL IRAL 13924347 4978 S641 19524295 3391

PEERA 13361439 5180 STH 18014656 3828

SEil 14374560 48.16 s844 18324434 4571

VE 16884547 4147 S04 16754611 4913

s34 1456577 35.03 $104 1410£529  39.10

44 17114614 3957

H e Has A B R, *P<<0.01

Note: vs.blank control group, **P<<0.01
2.4.3 /NRURMAKRSES: 2 ISR R T/ BRUAE i
MAEE: . BN 156 L 4% 42.4.27 WF Jrikard (42
TARWREG ), 1 /N RA S R ERR B NTES 1%
0.1 mL, 7353 FHEART AEAJG 1,2.3.4.6 h
W E A7 5 SR, IR LU A2 i A i 52 . 2
i A A 38 (% ) =[ (5 10 BRZH - 249 ) Jo I 2 — 25 24
L2 R I ) /a5 R RRATSF- 2 2 B ik 2] < 100%™,
F“2.4.27 WU TR B IEAT S b . G52R, 1044
BIAEXT F SR T B /) B SR AE I ik X At 4 1
HA T B £ 77 e BRAE Y HTRAE AR B0 A2 Ji i
%4 59.86 % ~79.51% ) , WL 4.

F4 BHENRBMAKIDE RN R (n=12)
Tab 4 Results of inhibition rate of foot swelling in

mice of each group(rn=12)

3 M, %

Ih 2h 3h 4h 6h
7S I
{25 TN e 45 4.18 5587 66.20 84.58
2y R 50.77 2570 38.26 4941 79.86
NEl 4099 2%.73 2833 3045 5372
Eil 59.89 4548 58.18 56.74 66.87
XE 2998 3653 4643 5444 5822
N 5733 4033 4576 5991 64.49
s54 59.86 4862 5759 7062 7951
S6441 3345 8345 4880 66.19 7085
NE 4007 3652 5207 61.90 675
NEH 4051 a7 5348 59.16 68.58
$941 34.68 3857 5637 68.82 70.79
s1041 6026 4674 53.90 58.61 6474

244 FRERPAZFMDSEER 2 BEOSCHRT R HE T/ U R

FPEZEG 2020 4E55 314555 2030



PZF RS2 . BOUNEL 156 H, #4242.4.27 0 R Jr ik r
TIPSR 5 d I K G SRR, 7E T 25 1F T TR
FRAE AR — U0 10, Pk i SR s Uk s Ak, o e
KA 50 mg FRERIEA MBS b , 845 0 Fop /IR R 42
“24.27 WU INAS Yy . RIREES 1 hiT, SMERL F A S
ANER, RIS U AR BR Y 2R b 21, B Jott, #5 DA R 2
TR ZF I A 25« 2R ik il 2 (%) =[ (%5 F
Xof BRZH PR 25 it i — 25 25 20 PR 2 B 6 ) /45 10 BREZH Y
ZF B 1009% . #°2.4.27 R J5 A X EAE #EA T4
TorHr e S55R, 10 b8 B AR X AR K 1A 25 b 2 A7 400 ol £
F H ARl BT 2 77 4 A RO BT R A FHAR X S5 (PN 2
A3 59.50% ) , PE L 5.

&5 BH/NRARBRA I H RAENER (n=12)
Tab 5 Results of inhibition rate of cotton granuloma

in mice of each group(n=12)

RT SREBFEBESHRADKBKENTTER
Tab 7 Analysis results of the correlation of common
peaks in L. japonica and anti-inflammation ef-

ficacy

&5 HIERIE i g5 KERIE i
l 0.820 11 14 0.799 16
2 0.797 17 15 0.729 23
3 0.859 5 16 0.864 4
4 0.760 2 17 0.784 18
5 0.763 2 18 0.867 3
6 0.689 25 19 0.840 9
7 0.696 24 20 0.856 7
8 0920 I 21 0834 10
9 0.818 12 2 0.851 8
10 0812 13 23 0.774 20
11 0.858 6 24 0.800 15
12 0.892 2 25 07717 19
13 0.806 14

i) PRI, % il PRI, %
SR S54 59,50
oo 5240 s641 4958
b 55.98 YE 4946

NE 5630 NEil 5528

24 4670 S9% 857

s34 5541 S1041 49.14

sadfl 39.80

245 PIREGHAHUERIHE 0T H KI5 L

i S RSP B4 2 S PR SRAE , P 24 e S RSP B 1

SRAEN, DR H e A A 3 A e A 3R (6 o) A 2

i A PP TR RCR A AR R . (R, Ak

TR AEN IR IR 3N FEARAH [F] B AL R 4L,

DU EA R TR 25 5 5 R E bR , AR W3 6.

F6 10 EREMKREESHIIERIITENER (%)

Tab 6 Evaluation results of integrated efficacy of an-
ti-inflammation of 10 batches of L. japonica
(%)

%5 Gadidst H5 Gadidsty

S1 52713 S6 5145

$2 53.68 §7 5175

S3 49.55 S8 56.52

N 47.95 9 5450
S5 56.20 S10 5099

2.5 JE-LERN

2.5.1 GRA VDIEHALHIREEA BAENSHHY), 15
SIS Hh e A A TR RRAE Sy LA, DARIELAL AR
P IR B A TG R WAL AR BE, T 1 GRA Y Bk
JE GERULE T, R T AT, AR AL U R HIT R B
BTk RMR IR Ny 16 8>12>18( A 1) >16>3>
11>20( &2k F) >22 (4R B) >19>21 ORJR
F)>1>9(8 R ) > 10(BEFT) >13>24>14>2 (5
SRR ) > 17> 25 (45 R C) >23 (R 4¢ R A) >5>
4>15, HHSCBE K TF 0.7, FHH S5 46 PR Lo
HXF 322 , Hpt VR F T RE S 2240 A L [RIAE FH 4528
2.5.2 PLSRMIT  DIAHAETE S 1% b 45 A e g 0
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AN HAS 5 (X)), L BRIETT R &5 6 24300 48 5
(Y), >R HI SIMCA 14.1 #4847 PLSR 4341 , 1158 X6 iy
Y1 E] A R BN AR e VR (VIP) A, 45 R IR 4.
I 4 0] 0L, 10 b G AR AEAE Al 1Y 25 ML g 16 2 4
5.7.8.10,12.13.14,15.16.17.18.20.21.22 .24 [/
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Fig 4 PLSR model regression coefficients and VIP
values of common peaks in L. japonica and an-
ti-inflammation efficacy
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