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Prediction of antioxidant and antibacterial quality markers of Flos lonicerae

based on multivariate statistical analysis
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Germplasm Resources and Standardized Planting of Medicinal Materials of Hunan Province, Changsha, Hunan 410208, China;
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(Abstract] Objective To establish a quality evaluation system for the antioxidant and antibacterial spectrum —effect
relationship of lonicera macranthoides, and preliminarily screen the quality markers related to antioxidant and antibacterial.
Methods A total of 20 samples of lonicera macranthoides from various places in Hunan were collected. HPLC fingerprints were
established, and the antioxidant and antibacterial effects of each sample were determined. The pharmacodynamic indexes and
common peak areas were analyzed by partial least square regression, grey correlation and correlation analysis using SPSS software.

Results The correlation degree analysis showed that peaks 3 and 12 were strongly correlated with antioxidant and antibacterial. The
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regression coefficient of partial least square regression showed that peaks 2 and 3 were strongly correlated with antioxidant effect,
and the components of peaks 2, 3, 5, 7, 9, 13, 17 and 18 were strongly correlated with antibacterial effect. The bivariate correlation
analysis showed that peak 3 was significantly correlated with antioxidant effect, and peaks 4, 11 and 12 were significantly
correlated with antibacterial effect. According to the reference substance, peak 3 was chlorogenic acid, peak 7 was caffeic acid,
peak 11 was isochlorogenic acid B, peak 12 was isochlorogenic acid A, peak 17 was lonicera macranthoides saponin A, peak 18
was dipsacus saponin B, and the components of peaks 2, 5,9 and 13 needed to be further confirmed. Conclusion The "spectrum—
effect" and "dose—effect” relationships between antioxidant and antibacterial of Flos lonicerae are analyzed by various analytical
methods. The results are consistent and mutually confirmed. It is predicted that organic acids are the quality markers of antioxidant,

saponins and organic acids are the quality markers of antibacterial.

(Keywords] lonicera macranthoides; antioxidant; antibacterial; spectrum—effect relationship; dose—effect relationship; quality
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Miq.) . %8 F§ 2. %4 (Lonicera confusa DC.) , ¥ #8 E 2
% (Lonicera fulvotomentosa Hsu et S.C.Cheng) 1)1
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ERLLALE Y ) 5 5P 5 (B Ak S R0 5 P B
T2 ) 22 [) 1 306 3 R 1 o K S B 2 A< HR U 4% By
XT DPPH 75 [ 28 F 4 i €5, 7] 2 33K o A0 400 0 4 FH 52 g
FREE DI W T Ay F 28 5 (X)), DPPH V& BR 3 1D
B AR D R AR S (Y) SR G B/ 3 1 [l 5 43
Hrxt — 38 AT IEROC R A HT .
232 MXMESSHT RH SPSS 23.0 F A AUE
A A B0 ) vk 315 20 HHE K B B 2 AR B (1)
18 ™4 S &1 ik A 0 114 4 X 0 T R R 4110 1R 6 24 3%
TEFRENY Pearson ¢ 2258,
24 FariE

A3 EL2.1 17 TR 10 ASAS [R]G BE S, i
R BRI A5 6 AN [v) J5i 2t v 58 110 S5 B O I TR, DA 0
T AR R AR bR | 5T d vk B (pg/mL) b A A B ST 2
P T

3 EREDMH

[] — {3 A 2 22 ERE 6 U, 4% I T AR RSD 7



1108

1R T 25 R 2E 2= hitp://hnzyydxxb.hnuem.edu.cn

2022 5 42 &

0.009 5%~0.228 7% I], Ut I A %5 %% B R4, [7)
— IS T 0.2 .4.8.12.16.20 .24 h #EFE,
FE 516 T L RSD 7E 0.004 0%~0.194 6% 22 18], % 1
B TE 24 h Z NERE , [F—Hba i 5 A i 45 o1,
I 5E 45 1 AL RSD 7E 0.003 8%~0.136 5%z [a], 3
BRI R AT,
3.2 HPLC 80 Bl i # oy

K T 5K 24 W22 51 4 < v 24 €45 48 S0 RT3 A AL
JEEM R 557 (2012 i) 57 20 4R 2635 £ &1 3
SR VLA 1, PEHUE] 5EEE A 0.1 min, DAF- 380
AT B E 3 | 20t 2 A IE SR B S UCRED, 82 18 4
FROIEVEAE R PPAN (928 S bR (X)) o I TR &5 X6 BEG
(L 2) MR AF I EA T 48N B2 1.3.7.8.,10,11 12,
16,17 18 5 W 43 5l A B 4% S5 R | 4 JEL R WMk R | f
R ORBEA FER B R A K E
RARITS KEBRLBTH N2 o,
3.3 IRAMZy RIS R

70% H B0 TR B A AR 0 mm, T 25 R A AR

1140 mm Z [, UK E ERZ L BAMEEMN,
DPPH 7 bR % 7E 65.11%~781%2 [0, £ 2,

3.4 WAL SWTE IR0 R T

340 JREASCHRRE ST OCHR BE A £ X 20 4>
PN XS R AT HET s IR EAEA T 0~1 Z 0], i%1(E
BRARH TGS HA (FIF4)) Z ] 1 A7 5 1 B
5 AR 3 T BT AR IR 18 AN (3 WA I T, 4
P2 RO IR E T A P AS (6 3 I DG TR KT 0.5, Horp
3 SIEMLEG VA fcm ORI 0.980) , HUE 12
U (SRHREE A 0.699) 410 A 1 A5 G IR B A A €335
We CBEE R T 0.5, Hb 3 S0 L 5P e
(CHREE N 0.764) , O 12 50 (R M0.615) .
FH O T 2 D R 5 S o DR TR A S B SR T R
TR 1 3 00 M LY o

3.42 PLS HIHHT  LAIA RN A2 & (X),
DPPH 5 B2 400 B P8 1 4% ok R AR 4t (V) , R FH O B
AN IIE A A3 BT R A BEAT ISR R T, AR

N 4 7 R 4 =N Y =N
Bh BAR 12.67 mm, JKEETEAMAER HARTE 739~ AR X XTRALG Y iR,
3 1112 )
8500 %) 456 8 14 15 16 17 18
ol e . ! A4 B . Rite
' y b N N Is20(18)
s H A BN R be 4, fS1908)
7000 £ VS WG A Yo D
6500 i ‘,: — ,‘ & S17(18)
5000 £ MO » Is16(18)
; P A Is15(18)
5,500 ! 4 1514(18)
Esm Iy A S13(18)
o 4500 Y A Is12(18)
#4000 A A e 1019
‘ JOSATINS RIS, NSO« T - [$10(18)
2500 A ’ - Is9(18)
3,000 3 +
2500 N ERT Ao P 57(18)
2000 i aosmsonsnae A4, & [S8(1§)
1500 oot A :im)
-— A (18)
o K VO S S SOOIV T | 3(18)
- R DIV WD, VS, W (5}
0 i A Is1(18)
0 10 20 X 30 40 50
B} 8] /min
1 20 #it LR FEHE 5L EE
2 5 -
&l
1
6
< g
8 1 10
e | L . \
0 10 20 40 50

. 30
B+ 8] /min

2 BR&X B am HPLC BiE
T L BTER R ;2.4 SR 5 3. MR 5 4.5 2F S s SRR B0 5 6. 5% 5% IR B 7. 57 4 IR A58 KB B
BEBTWL9KBEBELBHT 10JIZHEH L,



2022 5 42 &

W1 R TP s 24 K2 244 hitp://hnzyydxxb.hnuem.edu.cn 1109

%2 RBEDLRAN IEKR G n=3)

FE 5 DPPH 1 % /% 074 P8 B A% /mm
1 67.7720.02 8.58+0.00
2 68.88+0.01 8.39+0.02
3 66.8120.10 7.5520.01
4 67.3020.03 9.19+0.02
5 76.1720.01 9.12+0.03
6 68.88+0.05 10.03+0.24
7 69.84+0.12 9.54+0.00
8 66.8220.11 7.39£0.02
9 70.54+0.10 8.56+0.14
10 73.80+0.13 7.88+0.00
11 65.1120.01 8.32:+0.00
12 67.5820.02 9.00+0.00
13 65.60+0.03 11.40+0.01
14 74.25+0.02 10.51+0.00
15 67.730.14 9.70+0.20
16 76.8420.05 8.24+0.00
17 67.28+0.11 10.59+0.18
18 78.52+0.06 10.50+0.14
19 71.6220.09 9.84+0.34
20 78.1020.03 9.10£0.00
3 EHNAYERERIGHRERE
0% i Pt tk El:) i
G5 CHEE HEA XREE HEA o

1 0.421 3 0.446 3 B LR

2 0.383 8 0415 8 —

3 0.980 1 0.764 1 LEIF R

4 0.383 7 0416 6 —

5 0.369 15 0.404 15 —

6 0.370 14 0.405 14 —

7 0.373 11 0.407 11 Wi 7

8 0.367 17 0.403 17 B A

9 0.384 6 0416 7 —

10 0.378 9 0.411 9 —

11 0.375 10 0410 10 SRR B

12 0.699 2 0615 2 FLEIERR A

13 0.397 5 0427 5 —

14 0.367 18 0.403 18 —

15 0.368 16 0.403 16 —

16 0.416 4 0440 4  RHEERZXBHLZ

17 0.371 13 0406 13 KEEBHELRBITH

18 0.372 12 0407 12 NIZL k21 2

DPPHIE 5% % (Y )=-2.196xX 1+1.013xX2+5.571 x
X3 -0.208 xX4 -0.262 xX5 +0.028 xX6 +0.306 xX7 +

0.118xX8+0.879xX9-2.115xX 10+0.566xX 11-5.709x
X12+0.995 xX 13 +0.776 xX 14 -0.101 xX 15 +0.859 x
X16-0.205xX17-0.293xX 18, H [ 2 ] A1, M Ayl 2.

3.6.7.8.9.11.13.14 16 (A3 R ECk 1E 5L, KB L
LR SPTRASCR R IEM G, Hih 2 5 3 Sk
BIHRBORT 1, BEHTH 550 AR0R W A OC
T (Y )=-3.907xX 1+8.980xX2+23.283xX 3~
10.041xX4+2.602xX5+0.670xX6+1.510xX7-0.629%
X8+2.123xX9-7.516xX 10+0.879xX 11-38.807xX 12+
22.171 xX 13 -0.980 xX 14 +0.609 xX 15 —0.386 xX 16 —
1.486xX17+1.939xX 18, "] 1, He A 1§ 2 3.5.6.7.9.,
11,13 .15 18 A RECH IEE, KWLL LK 50
PSR S IEAR G, Horp,2 13,57 9,13 18 S [l 1
FEORT 1, U8 W H 5 0 R ROR W2 A OC
343 (kg 54RO AT Ol 4]
L3 S SRR R A OC (P<0.05) ,4 11
12 50 5 RRROR 5 W35 405G (P<0.05) , Ko 125
W R IEA G 4 11 SR A G,

R4 LREFMESHHERMRFERDZREDERRY

PR Pearson H15¢ R %

Ta g =

) DPPH i B % o P A
1 -0.299 -0.425
2 -0.371 -0.263
3 0.486%* 0.066
4 -0.246 -0.450%*
5 -0.371 -0.167
6 -0.189 -0.043
7 -0.146 -0.29
8 0.139 -0.036
9 -0.222 -0.263
10 -0.271 -0.377
11 0.102 -0.523%*
12 0.201 0.517%
13 0.011 0.292
14 0.039 0.240
15 -0.202 0.293
16 -0.160 -0.304
17 -0.105 -0.185
18 -0.239 -0.333

T RIRAE 0.05 G (WUR ) A e B

3.5 WARAEBUEAL INTE R -R R

3.5.1  WARAE EZALE A &R E fERe LAl
TG (R 25 05 20 HE AR AE T 10 Fhfb 24 a2
ML MR R BTk B s s R 5, &S
LA AR M R et OC R R, ik AR il g, R
6 AT, AR T SR R 5 O 0.863%~7.142% , AN
] B i PSR R R & i 25 RECR R B BT & D
0.0319%~0.092% , JK B & 24 2147 H % 524 0.007%~
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0.103% , #r ek B g &% 12 0 1.162%~13.516% , Wi HE
iz & B N 0.007%~0.161% , )| 2 K 247 2 & & 0
0.830%~6.791% , JK B B 2 4 B £ &% it R 0.350%~
10.750% , S+ 28 iR A & &8 0.562%~4.963% ,
SRR B & &N 0.054%~0.201%,

352 AR AEAS WA & = S PUE AL 0B 2 850 G
PEHT R T AT SRR S P AL 2 R R B
IEAH S, IS W B MR e R R A 5303 25300
3 IEAROG

2022 5 42 &
4 g
4.1 FREEE R AT

2020 R (AR N B 24 3 ) B KR R 2L
2 (IR AE) I 45 Mo M S SRR K B B 2L A BT
RN SEWr g A 2, Hoh S JEEAG I 48 330 nm,
LA 28 e A I 5 AR SO e Ak R I R A, B
SO AR L AMG I 2S T RERE 210 nm P T
B 4 A T (R BSESL A MILER | HE A R A AR R

RS BEBRERSEMXREFEEEE

G5 41455 T il 2 R*  FaEMERSD/% WEVERSD/%  KE#E RSD/I% SRR /%
1 2R R Y=15 692 496.41X-436 515.33 1.00 0.44 1.86 0.32 96.44
2 AR Y Y=18 893 490X-15 796.81 1.00 2.76 2.76 2.55 96.35
3 KHEEEARHET  Y=1 264 309.38X-1 231.41 1.00 1.80 2.80 1.18 100.12
4 B2k R Y=16 408 151.97X-126 134.71 1.00 2.99 1.98 242 102.84
5 i e Y=34 710 086.91X-4 634.20 1.00 2.20 1.56 0.99 100.68
6 NIE4. /3% Y=37 318 950.65X-79 128.67 0.99 0.92 1.22 0.93 100.38
7 SRR A V=31 551 286.31X-71 041.21 1.00 0.37 1.47 0.24 99.79
8 54 R B Y=24 520 201.82X-19 831.80 1.00 2.65 2.52 234 101.97
9 KELZBARIF L Y=701 721X-2 981.60 0.99 1.83 2.29 1.45 99.71
10 18 ST Y=3 094 253.6595X+4 638.83 0.99 2.47 2.26 1.18 100.28

RO0MUREHRPREBRERNINEE (%)

Hi'5 SER OARET KEBELRTH

ek UMHERR LR L KBBERLRTL FEHEMR A

SERER B AR

1 2.743 0.052 0.047 5.363 0.012
2 2.821 0.035 0.066 5.802 0.007
3 2.671 0.045 0.056 5.552 0.009
4 2.883 0.049 0.101 4.878 0.011
5 2.345 0.031 0.103 2.869 0.008
6 2.024 0.051 0.070 4.270 0.012
7 1.988 0.044 0.093 3.245 0.010
8 1.968 0.051 0.072 3.925 0.012
9 5.536 0.074 0.078 11.720 0.010
10 7.142 0.092 0.114 10.840 0.009
11 5.074 0.058 0.096 11.732 0.022
12 3.075 0.034 0.059 5.236 0.161
13 1.863 0.047 0.039 1.162 0.015
14 4.880 0.048 0.007 6.832 0.030
15 5551 0.071 0.061 13.516 0.009
16 6.008 0.071 0.083 9.924 0.011
17 5.308 0.038 0.062 5.719 0.015
28  6.449 0.077 0.088 3.411 0.012
19 5258 0.039 0.063 5.759 0.007
20 6.597 0.078 0.092 10.782 0.013

0.967 7.334 0.562 0.058 0.390
1.264 10.750 0.757 0.063 0.310
1.076 8.480 0.568 0.062 0.330
1.247 9.754 0.971 0.091 0.054
1.456 10.232 1.467 0.054 0.147
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