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Study on quality of Lonicera japonica in antimicrobial activity based on dynamic
changes of chemical component groups
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Abstract: Objective To establish the model for evaluating the quality of Lonicera japonica in antimicrobial activity. Methods The active
database was established on the basis of antimicrobial activity of 21 batches of L. japonica by using the agar drifting diffusion bioassay.
Similarly, the chemical composition database was obtained by detecting the fingerprints of 21 batches of L. japonica from HPLC. The
correlation between the activity and chemical composition was analyzed by partial least squares (PLS) method. Then, the YZL interval values
were determined to evaluate the quality of L. japonica by normal fitting and probability calculation method. The results were verified by the
other 10 batches of L. japonica. Results Fourteen common peaks were obtained from the fingerprints of 21 batches of L. japonica. The
standardized regression coefficients of each common peak were got by establishing regression model of the relationship between peak area
and activity by PLS method. After normal fitting and defining YZL values, L. japonica was decided as high quality at YZL value >2.53, on the
contrary, as poor quality at YZL value < 1.79. The results were verified by 10 batches of L. japonica. Conclusion The YZL values could
provide a repeatable evaluation methodology for the quality control of L. japonica in antimicrobial activity.
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HEANEERYDIE /e e
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Agilent 1260 B! 5 808AH €435 (X . DAD Al #%
CGEEZHILATD; BP21ID M Jin2z —H TR
({8 % Sartorius A F); BT25S M+ 1ir 2z —H TR
P (f#[F Sartorius 4] ); LK-200A 100 g F2x05
R 2GR BEAL QT VLR e 17 6 SZ A AR T )
KQ-250E ZY FiEdeA (BB AE A ERERA
a)); W (ks BilE e maiE g R A,
HARWAE et

21 SR AM (S1~S2D), #5405
1408024, 1408040, 1408057, 1410005, 1410009+
1410025, 1410027, 1410052, 1411005, 1411007,
1411039, 1411040, 1411046, 1411065, 1411068,
1412011, 1412014, 1412023, 1412049, 1412063,
1412081, HAHET 10 ik~ H L&, J5 117 A
TLIR AR, VLT RRG K Py R AR S E W&
BHAW) 2.4 Lonicera japonica Thunb. []F5{E5

<5 v C0 ] 6] BR T L5 R 25 ML ILACHIE TE B ol
AP EORAE, SERRTAERH D EiE R %
EIRIIER AL (IS 20140702) W SifFEE
PIBARA IR, i w424 FH B IE A

2 HEEER

2.1 SRTAMIEMBIRENENL

2.1.1 FEAERIIHE B EAE MR (i 60
Hf) 10 g, I 50% 8 150 mL 23 12 h, HF
80 C/AKIFH#R 4 h, JELRZE, IR R
1g/mL, il pH % 7.0, 15min K%

2.1.2  EARAEIR H 0T 4 B €08 A BR TR 140 B A
K BIRFTIRY BEL), PR S5 (08 % 2K i B 75
TR A B R KR AT, £ A i 1 X108 4~/mL
MW CLEREReHD . I 1 mL BB (1 -
50 B VEANEASN 9 em MIKEEFRIT, R
N 20 mL K EFRER, SLEI R IR, fr
BEELE S, FAMEA 6 mm IFTFLEs AR R
190, B TEILEA 2 R T B E TR BRI
LA, DLRIRIB . FTEMAESS S I 50 pL 245
W, [FRfeE AxTE, B 36 CIRAR;FE 20~24 h,
R SHRAE 2T 3 PATREAS, I E 401 P B4R
B3 P . 21 REGARIE LM XS £ 08 0 A BR T
FIB B B AR e 25 R R 1.

1 SREAMMeREEFEKENNTEEER
Table 1 Diameters of antibacterial annulus of 21 batches of

Lonicera Japonica Flos to Staphylococcus Aureus

X MEEER/mm | # HERE EAR/mm
S1 28.50£0.46 S12 19.00£0.37
S2 20.10£0.42 S13 28.00£0.40
S3 22201043 S14 26.50+0.41
S4 9.00+0.38 S15 25.80+0.42
S5 12.20%+0.36 S16 2720042
S6 19.20+0.41 S17 19.80£0.38
S7 19.40+0.39 S18 21.40£0.37
S8 20.50£0.42 S19 21.60%0.38
S9 10.40£0.34 S20 10.60+0.34
S10 8.40+0.32 S21 27.60+0.41
S11 20.800.41

22 SRTEAMUZERTBEFRIEENEL

2.2.1 SRACAM ALK E & B HRAAEZ
MR k60 Hif) 10g, N 50%ZEF 150 mL %
M 12h, FT 80 C/AKMHHIR 4 h, B iHRENS .
222 iR (iEH N Phenomenex Luna Cig#F
(250 mmX 4.6 mm, 5 pum), FBIAHAFE (A) -0.1%
WERR 7KV (B), BEREEBENL: 0~50 min, 20%~60%
A; 50~60 min, 60% A; AFE 1.0 mL/min, i
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FEE 10 uL, AP 225 nm, #H#E 30 C.
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& “2.2.17 TR iER & VA, R — A
T E ST HERE 5 Ik, 255 & A WE IR AR X OR B B (1]
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099, KNG B RIF.
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& “2.2.17 WUR 7 iER & A, TR — Ak
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Fig.1 Fingerprints of 21 batches of Lonicera Japonica Flos
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Fig. 2 Fingerprints of 21 batches of Lonicera Japonica Flos
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3, I 3 AT 50 21 HEEIRAEZi M B AR R B -

51
41 /
31/ 4 18 AN
20 /1
1/ .13
1 a1 (10 e
I . -2 -
= N 1912 ]
LR 7 920
-2 ‘\“ 17 19 410 /-’
ISR /
41 \4_,/
75.
% 4 2 0 2 4 6

t[1]

3 WERSBEHES1IME 2 NERD LHNBEIHHE
Fig. 3

component groups
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3 B, RMSCV &/, BFk, %5y s
234 PLS [ABA G EIHREKHE  EH
Matlab 7.5 #1[1) PLS T. E AN &L 2544 55 LA Ut
TR S AT A G b, $HC 3 N3y i
SLIENERERL, TH RS IR AR R R A0,
S5 R WK 2.
2.3.5 21 LERIEZH YZL EAiHE THE S
SEAEZMI Y (A (IE REOH U I I A5 X B &
AR AD . Z H (51 RBOH U T A X0 B &
M D FYZLAE (Y/Z). SR IEK 3.
3K 21 LS RAE AP YZL B A T
HAMHTHEF. Y H: S11>S8>S14>S18>S2>
S16>S21>S3>81>S13>85>S6>S12>S9>S7>

#z2 UANHEBEREERRNIRECERRE
Table 2

common peak areas

standardization regression coefficient of 14

e bR AR A | JUAE AR R R
1 ~0.096 180 8 ~0.264 37
2 0.138 880 9 -0.028 18
3 ~0.161 730 10 0.22142
4 0.225 520 11 0.133 63
5 0.027 158 12 ~0.160 68
6 ~0.207 260 13 0.103 51
7 0.128 470 14 ~0.006 40

®3 2 HEWEDGHME YZL BHEER
Table3 YZL values of 21 batches of Lonicera Japonica Flos

Yk YZLAE | #t¥k  YZL{E | #tik YZL1E
S1 3.230 S8 2.032 S15 2.057
S2 2.476 S9 1.734 S16 2.527
S3 2.239 S10 1.507 S17 2.009
S4 1.446 S11 2.147 S18 2.028
S5 1.904 S12 2.390 S19 1.956
S6 1.904 S13 2.745 $20 1.798
S7 2.116 S14 2.436 S21 2.615

3.0

2.5

W ESH
S}
(=)

1.0 L5 20 25 30 35
IE

S15>820>S19>S10>S4>S17; Z fH: S1<S13<
S17<S12<<S21<<S16<<S2<S 15<<S14<<S7<S19<
S3<<S20<<S5<S6<<S4<<S18<<S8<<S11<<S9<S10;
YZL ff: S1>S13>S21>S16>S14>S15>83>
S19>S18>S11>S8>82>S17>87>S6>S12>
S5>S20>S9>S4>S10; & EHIF: S1>S13>
S21>S16>S2>S14>S12>S3>S11>S87>S15>
S8>S18>S17>S19>S5=S86>S20>S9>S10>S4.

H ERHEF TR h, SWRIEA M X &5
75 2 BR R A AE A Y (B ER Z fHJE R B A
Kk, M5 YZL EAEHEF W S A 1R 58 1 AH 5%
PE, 45 RS ARAE LM P14 08 (O & BR B TS
PR/ S HAL 22 i BE I B &AL A 2, A
DL L YZL A8 R /)N 4 Bt 4 SR A8 245 M 12§11 DE
P77 T ) 5t AL 4
24 WEXNDSIREAMMLE YZL E
241 Mt YZL EHESAAEN  IE&S S A2
(normal distribution) J&— 1R 5 1) &L R BEAL
BENMEBE S EEGRFH T, RETE
MM EGE IR M IES 2. AiiEd Q-Q
P A 7 A B 7 P 1 5 B A 56 4 R AE YZL
ERIERMEDNT, Q-Q FILE 5-A, S/ EH T
KL 5-B.

B S 50, 4R YZL [E3E AR M IEDS
s, HIMEN 2.16, FrifEfwZEN 0.422,
YZL fE i icfE YZL~N (2.16, 0.4222),

242 WM BX AWK o L HME R
“2.3.5”7 TR YZL (E 5 iEMEMHE T LT 70, 21 4t
SEAEZIMIES 1. 13, 21, 16 et a Bk
wiEtEE, HS YZL R REY], I {EAPUR LR
25, DLER 16 HLHI YZL 8 o AR 40 A s A i 24
M 284, 107 9. 20 #pidie 0F A R RS,
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Fig. 5 Normal Q-Q plot of YZL value (A) and Frequency distribution histogram (B)
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5520 #ILI YZL (A AR NPT SR 40 . THE
PUB AR R M RIS R ZIMAE 21 #EEARIEH BT 5 Mk
RN 19.05%.

243 HET YZL HIFEESRIEAMNL. HIXH I
B AEER AN o(x)=P(X<x), ZEE p(x)F
NL x A RSN B x B
AR REmA . 8T YZL~N (2.16,
0.422%) [FAR Pt iR S EAE M 22 A0 5 Pt e 4 4R 1E
MEZE W] 23 s .

0.190 5= P(YZL*2.16 = M, —216
0.422 0.422

0.1905:P YZL*2.16<uu—2.16
0.422 0.422

iz Norminv pR# GR [BLE A 4 @ MR IEZS 5
A B X 1] SOV B o A1 pos B3 pu-0=2.53
M ne=1.79, Kk, 24 YZL {f=2.53 I}, 7EHLEE
PEJTI, SMRACAM N, 2 YZLE<1.79 I,
TEPLR T, SARIEZM N D
25 ET YZL BN SREAMInEEEREMN
HBFERNKIERR

FEL 10 HEEARTE 2541 (Y1~Y10, LR
WAHRATD 54 “2.17 A “227 WK J5kitr
Wi, PredEmesREEElEg R NER 4, L
“2.3.47 WUR AR B ARAELL FNE R %L, HHE 10
HEARAE 25010 YZL 18, 45 INFE 5.

Xt 10 HEEARTER) YZL (E A9 4 35 €07 & BR
IS PERATHEF . YZL f: Y5>Y1>Y4>Y3>
Y9>Y8>Y6>Y2>Y10>Y7; MEEEA: Y5>
Y1>Y8>Y2>Y4>Y6>Y9>Y10>Y3>Y7,

AFEE B, Y5 MY &R YZL 15
PIRT 2,53, HAMERE (435008 28.8. 28.1 mm)
WA Y7 #E&8AER) YZL E/N T 1.79, H
e Ch 8.2 mm) WAHMNE/N. Fik, H YZL
VPN S RAE M P B AL 25 R S

z4 10HEREBMI SR LEAETHRENNEEER

Table 4 Diameters of antibacterial annulus of 10 batches of

Lonicera Japonica Flos to Staphylococcus Aureus

itk MEREES/mm | #Rk HERE B/ mm
Y1 28.2010.44 Y6 20.50+0.34
Y2 21.2040.39 Y7 8.20£0.32
Y3 20.2040.40 Y8 21.2040.36
Y4 20.6040.37 Y9 20.40£0.33
Y5 28.80%0.45 Y10 20.40£0.35

x5 10 HEWEAM YZL E
Table S YZL values of 10 batches of Lonicera Japonica Flos

LW YZL & LW YZL 14

Y1 2773 Y6 2.015

Y2 1.991 Y7 1.473

Y3 2.039 Y8 2.026

Y4 2.072 Y9 2.037

Y5 3.377 Y10 1.960
3 Wie

H B 256 50 & P T VR B8 R S
BAEER ARR ENE . RS, 1
GAE—E R R IR, WA RE 4 VRN 2544 1 5
&, MR A R P25 KA R X
SR OB AR i) 2 — 04 A S i
IEXE 21 #EERAE M0 2 o BE SN A A AT
SO ERFEE NPT, @ PLS, k{5 21
AL EARIEA M) YZL 8, BB YZL E1IE
SEMAE, B34 YZL =253 1, N
P SARTE 25, 24 YZL B <1.79 i}, A%
WA . [, 5 EL 10 HES AL eE
ZER, BB YZL BV &R AL 250 B i T
() A 5 B B

ARG EE R IR, YZL AE Al B 5 e 1k 24
MAL 28, ARXEATI0R AN 5 2 (8] 24544 o
SEHERATR A, 1 0 I B R A EE AN 1 A
I 2 i 22 (s — 2P 7
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