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Correlation Between Bioactive Components of Lonicerae

Japonicae Flos and Ecological Factors

WANG Ling-na, SU Zheng, LIU Xing-jie, ZHANG Fang, LIU Qian, ZHANG Yong-qing "
(Shandong University of Traditional Chinese Medicine, Ji'nan 250355, China)

[ Abstract | Objective; To provide the fundamental basis for determining suitable planting areas of
Lonicerae Japonicae Flos by analyzing and comparing the effect of ecological factors on active ingredients of
Lonicerae Japonicae Flos. Method: Totally 11 samples of Lonicerae Japonicae Flos were collected from different
areas with altitudes ranging from 4-2 100 m, 10 bioactive contents of Lonicerae Japonicae Flos were obtained by
HPLC. Meanwhile, climatic factors of different areas were collected, and the resulting data were statistically
analyzed using SPSS 17. 0 statistical software for the correlation analysis and the stepwise linear regression analysis.
Result: There were significant differences among active ingredients of Lonicerae Japonicae Flos from different
areas. Altitude is the dominant ecological factor influencing on the contents of chlorogenic acid and luteoloside.
With the increase of altitude, the contents of chlorogenic acid and luteoloside showed a trend of increase. The
content of caffeic acid was significantly positively related with the highest temperature in July, and negative related
with the sunshine time. The content of isochlorogenic acid A and rainfall were significantly negative related, the
content of quercetin and the minimum temperature in January showed a significant positive correlation.
Conclusion: According to the results of this experimental study, we can speculate that with the increase of altitude
in the planting areas of Lonicerae Japonicae Flos, the flowering temperature reduces, which is more conducive to
the synthesis of chlorogenic acid and luteoloside.

[ Key words | Lonicerae Japonicae Flos; bioactive component; ecological factor; correlation analysis

[WFEEHE] 20160313 (002)
[E4WB] ERAHE LR H (2011BAI06BO1) 5 1L 744 1 3 4137 % 1 (2013CXC20401)

[FE—1EE] TR, ARt Dge 25 95 U5 R H 5 & 2 ) B 5%, E-mail : wanglingna88 @ 163. com

ERIEE] " kKT, [, 002, 1 e 24 S0, Ao rb 2 % 5 L 5 i #52 1R F 5 , Tel :0531-89628085 , Email : 2y 622003 @ 126. com

.27 .



522 B 1T W
2016 49 H

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.22,No. 17
Sep. ,2016

SBAE N B AP B A B T R AR B0 )
FRHAE gk s b 2 b, Ak sy £ BN
APLERE EEZE PG EERE AL B, BLE i
B L& WA 145 A0 B B 25 B g
O3 A BRI TR R AR IR , B 2R DR , S 2k IR A, R R
BRI R R AT 2015 4
RG] 24 L ) ML 4 B 4R K 5 R ) 48 A A
gy o BHETE A A DS X 4 R AE AT RO ot A
KMFFE, N B P AR FE B [R5 I 07 i
KT Rl A AT R a3 (B IR A R
ISR 2 A AR R AT SRR 1T
PRIl S A A 22 S B A5 18, (BN T B i 26 22 5
4 S PR A TR AT SE 1 AN 22 0L

Ve 22 Ja T AR YR AR o, A R
B2 Z B0 N2 B, A5 77 R I 07k R
W SUY 45, T 7 14 5 W) L4 I 42 i Bk T 3R B R
o A RN RIS W55 £ T
AE AN 2 5 Wi 2 I TR B I 26 16 5 1 B0 D T 1, T
x1 eREEBREWER

SR AT RE R H A ROR S B B P R . R
ABIF IR ARV G B AR T M o & U R 5 BB AR
AT A DG R S N T X T 4
AR T b B R S R X, B A M S T
OV EA T RN X

AT 2014 4F 5—T7 J 78 4 [ 48 46 Fiops X
WAk 4 ~2 100 m RAF 11 AN 4K = B2 1Y 4 4R A8 FF
A%, LA HPLC U %E T 25 W 4R 4 SR AR 1 10 Bl 880 43
) 5 B, [R) S 30 B4 b A L 1) S IR, il — 2B
8 7R 5 W AN R) 77 b A R AR Y £ R AE ST
1 #

KA 1A S RAEREA TR AN R4 7 24 45
JE YOS T MR A B AR R & Fh R X A 5
K BHEY) 2. % Lonicear japonica . FE A A 35 K H
BEBLZE B 30 A 20 AR Bk , S R AR BB AL A7 X 20 s
THEMAEE B E TS - T g &8
BRAEAE SR A M S RS BLER 1,

Table 1 Geographic information of collecting zone of Lonicerae Japonicae Flos samples

No. SR A b A G i M/ m
1 0 A4 A N T A AR A A [ Y 119°13'48. 36" 26°05'06. 60" 4
2 LR A5 Tl A 5 BT & ok KO 117°59'32. 67" 36°58'19. 52" 15
3 WAL TR & 1 B REBIRA £ 5 A 115°04'31. 39" 37°09'54. 57" 30
4 IR P& B OR S RIEFTH 117°42"21. 80" 35°33'05. 75" 142
5 %48 7 & BB K 5 8 117°39'56. 28" 35°15'18. 72" 230
6 T R A =] e T T X 111°14'53. 30" 34°47'03. 44" 446
7 [ 74 45 45 1 7 10 IX TG G A bR R 27 1 46 F 108°04'12. 70" 34°17'53. 80" 527
8 LUV 45 1l 3 T 3 7 2L S 2 5RO 111°34'04. 75" 36°30'11. 48" 917
9 A Bl e TR B 0 BT A 105°39'36. 60" 33°58'41. 90" 1192

10 = A M T E LR e BLIH R 104°13734. 08" 26°14'49. 31" 1 900

11 = A I R R 5 LD LA A 104°30'21. 37" 26°19'03. 43" 2010

1260 51 i R0 AH 4 3% AL (4245 G1311C 4T
% ,GI1329B [ # i # 2%, G1315B 4 4 [ 41 K il
#5,GI316A £G4 #1 Agilent ChemStation T {E ¥},
ZEEIS ) , PL203 B B T 43 7 K F ( mettler-Toledo ) ,
KQ-500DE #4874 (B L7 M A g A IR A ] o

BT (HE 5 100080-200306 ) , it Fz 2 (4t 5
100081-200406 ) , It v = £ 24 it 46 5 BIF 5% Bt 5 7
4 5 R (it 5 PAOSIORAIZ ), 4 5 2 (4t &
20130415) , B 2% JEL R (It 5 ZS0922BA13 ) , Wil ME iR
(#It5 20121029) , A B B 37 (HiL 2 20130521) , 74
2 B (it %5 20131021 ), m & R A (it 5

.28 -

20130816) , 54k ik C (445 20130924) , Iy T |- 1§
AR A RAR . Ol R a5 al,
R 34 o3 A 4k

2 FHiE

2.1 fa §E & ¢ ZORBAXSB-C,, & % fi
(4.6 mm x250 mm,5 pm) ,Ji# 1.0 mL-min "
i 30 °C, gEFE A 20 pL, K2 I % K A 325,350 nm,
TENAH R S (A) 0. 1% HERES WL (B) , 2t 6 B 1k
B :0 ~10 min (8% ~10% A) ;10 ~20 min (10% ~
15% A);20 ~ 30 min (15% A);30 ~ 40 min
(15% ~25% A) ;40 ~60 min (25% ~100% A) . 7E
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2.2 IRAXTHRSSWE S R AR SRR, 4%
JRRR , Ba sk R, W MERR , 2T, R B BT, Ak R
B, Rat iR A, F a5 IR C, M K R IR i i,
50% 1) Y BRI oF IR A5 U, 43 RS % T
B4 fith 25 VA i, T AR B R T R X BRI
2.3 Bl REMHISE B0 g SEAEZ
M A E T 100 mL HZEHETE R, K %5 A 50%
FEE 50 mL, % 28, FR 8 it &, 75 40 31 (D) 2 100
W, 553 100 Hz)30 min, 5%, FFRE i, H 50%
PP B2 3 R D Ok 2R ) BT 3, 4R 50, S 0 (4 000 r-
min ") 10 min , K525 WL W 10 mL R 5K
#3 SHURMAESET

Table 3 Climatic factors of Lonicerae Japonicae Flos collecting areas

2.4 AMEXRARFE 0 BIEBCRFEARFR 10 4> -
sty it 46 VAL, 50 %0 FY Tt 5 ik 1 88 1) 1 10 4SS [] Joi
W RN IR . T 2.1 TR AR R, LAY
Sy ) O R B (o) DA B AR A i T A () S A
b, BEAT U AR B A5 2 10 AN IHT5 R . WK 2.
F2 10 MFEHMSLERIASE

Table 2 Linear relationship of ten ingredients

i AR o 2 7 A r
FGERE  0.026 850 ~1.3425  y=1822.3x+10.364 0 0.999 6
2 11.130 000 ~55.650 0 y =1 851.3x +13.690 0 0.999 8
BaZt i 0.043 680 ~0.6552  y=1432.7x+3.3910 0.999 3
W HE R 0.002 157 ~0.151 0  y=4932.3x-4.0253  1.000 0
T 0.045400 ~4.4190  y=591.67x-0.6221  0.999 9
KRB 0.068 670 ~5.150 0 y=867.31x-4.310 1  0.999 9
SE4kJER B 0.099 500 ~0.497 5 y=2497.9x-9.600 4  0.999 7
SLEER A 0.514 200 ~20.570 0 y =2 229.8x +27.950  0.999 6
SLRJEE C 0.128 000 ~3.200 0 y=1068.4x-4.968 9  0.999 4
W g % 0.001 300 ~0.2699  y=4061.4x-4.5814 0.999 4

2.5 R TRUE FACT25 87 i il ik
T ERE BRSE) (TCMGIS) Ao brF- 7, Ll
1 ke () AR M A% 0 22 (7 1) e R 7 AP 2R
BT A FAGEREZ 1A PR 3 SR 44
I, A7 F 2 H BRI R R AR B K D) N
7 R0, HCRE B B B R G5 R R R 5 T AE
=S (8 3 M RETT, U 5 RO 2 b $ B R AE A5 HE AR
KA 5 1971—2000 4F 1 30 4FF- X {H 9 42 25 7 7
S, W3,

No. 1 AF¥IR/C 1 AfAGR/C 7 AFHR/C 7 Ak&ER/C FHE/C FFKE/mm HE/L EHER/C BE/ %
1 10. 4 8.3 28.2 33.0 23.4 1657 1 602 7 248. 1 76.6
2 -2.9 -6.9 26. 4 30.9 18.6 627 2562 4399.2 64. 4
3 -2.7 -6.6 26.9 31.9 19.4 523 2 488 4523.7 64. 1
4 -2.3 -6.2 24.6 28.9 17.2 894 2 496 4134.5 70. 6
5 -2.2 -6.1 25.4 29.7 18 865 2 448 4 .426.9 67. 1
6 -0.8 -4.4 26.2 30.8 18.9 764 2197 4343.6 61.3
7 -0.4 -3.4 25.2 30. 1 18.3 778 1936 4188.0 71.3
8 -4.6 -9.3 22.6 27.7 16. 4 678 2 443 3628.5 63.5
9 -0.8 -4.5 21.8 27.1 16.5 699 1 865 2575.5 67.4

10 4.5 0.5 19.8 24.6 19.0 1226 1858 3928.0 76.6

11 3.6 -0.1 19.3 24.3 18.2 1 240 1 828 3288.3 77.5

2.6 RS RIS M B AEE A3 ) EUAS [R] 7 M A AT WO T HEA T VBRI A2 10 SR A3 0 $2 AP AR
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15 JH SPSS 17. 0 B X 552 46 X s o A7 AH S
Mr 2 ou AL Z 2L [0 3 B
3 ERESW
3.1 A= G AT S = 11 A"
Ho G AL RIS PR > F R 2R R B TR 10 FhE
PR 2>, gk R R Ao, P 8RR R O
42.371 mg-g WA F G ER A, P 1 TR 44
H12.326 mg-g s PR FEEERR C, 2 T, A BRI
x4 TREFHERER 10 HEFELSIRESE (v 25,n=3)

T Bk i, B sk IR, S 2% R B, W e AR A 2
£ M RSB0 BN 1174, 0,940, 0. 571,
0.490,0. 285 ,0. 235,0. 042,0. 059 mg-g ', WLF 4,

TE 11 FP s B A v, SRR R T i B
/N, R 10.990% |, 3R W & R B AR Ak L AH X 8%
E MG EMEMNREMERELERRZAE R KR, N
106. 156% , & I [A] 7= M & AR AL P it iz R & e 22 57
K.

B
/E;H‘

Table 4 Content of 10 active components of Lonicerae Japonicae Flos from different areas(x +s,n =3) mg-g
No. L B Bt SRR i NN REFRMB  REF®A REJFR® C it K %
1 0.371+0.004 42.875+1.0030  0.165+0.004 0.125+0.004 0.525+0.001 0.297 +0.004 16.667 £0.485 1.052 £0.032  0.251 +0.001
2 0.466 £0.006 41.460+7.476 4  0.178 £0.002 0.013 £0.001 0.563 £0.011 0.157 £0.004  9.195 £0.061 0.768 +0.020  0.040 +0. 002
3 0.387£0.007 36.998 +0.7525  0.388 £0.004 0.028 £0.001 0.413 £0.011 0.190+0.002  7.091 £0.148 1.031 +0.023  0.037 +0. 001
4 0.458 £0.004 36.493 £0.375 1 0.221 £0.006 0.019 £0.001 0.422 £0.006 0.266 +£0.004 11.257 £0.251 1.167 £0.015  0.034 +0. 001
5 0.447 £0.011 37.013 £0.8947  0.255+0.004 0.020 £0.001 0.465 +0.006 0.248 £0.006 10.724 £0.236 1.022 +£0.021  0.039 £0. 006
6 0.561 £0.006 42.379+0.7569  0.263 £0.004 0.050 £0.001 0.481 £0.007 0.303 £0.007 13.472 £0.211 1.133 +0.016  0.035 +0. 001
7 0.386+£0.001 41.762+1.2252  0.487 £0.003 0.041 £0.001 0.438 £0.008 0.329 +0.003  9.827 +0.199 1.363 +0.026  0.032 +0. 001
8 0.707 £0.021 47.270+0.563 5  0.626 £0.002 0.051 £0.001 0.571 £0.016 0.347 £0.010 11.951 £0.107 1.714+0.017  0.054 +0. 001
9 0.501+0.018 47.209+£1.3480  0.183 +£0.004 0.080 +0.005 0.679 +0.016 0.150 £0.004 14.021 £0.599 1.037 8 £0.055  0.093 £0. 002
10 0.578 £0.004 51.250 +0.8315  0.176 £0.005 0.022 £0.001 0.692 £0.011 0.266 £0.005 15.428 +0.283 1.104 6 +0.001  0.031 +0. 001
11 0.476 £0.002 44.881 +0.9378  0.157 £0.003 0.033 £0.001 0.973 £0.002 0.204 £0.005 13.989 +0.355 1.275 9 +0.004  0.034 +0. 001
3.2 GARAETETERC SR A ARSI P OCHE 0,854 RVRH IR R RE 3 0, 4 R R 5K R R AT

OyBT DUASTRD ™ 8 AR AL Y 10 A 22 e K 10 4>

A O A SR D BUAR R DG 43 BT X 3K 46 4 A

8] B AR A AT 0 A o R TR M A 5 i 5 452k
EOYISREERRTE 3 PSS S LRl R LSS EIL N 9N

TR ZETE BT A ORI S s R R AR R
T 52 o O B 8 R OG5 1 A iR ol
2, 5ok BRR A Wi B2 3R 52 0 5 B I 3 I A OG5 4F
PR % S BUR S M R AR R A I A OG5 AR R

AR R R SR S TE R DG, A O R A i 0.777, HH R A ML REREFEEMG, WERS,
x5 SREFUERDIEESEFHHEXERY
Table 5 Correlation coefficient between active components of Lonicerae Japonicae Flos and climatic factors
i BaER #ER REER Wi e PR T OABREYE  FHERB RHEMRA FHERKRC WER

%73 0. 468 0.777% -0. 147 -0.090 0. 347 0.854% -0.069 0. 505 0.340  -0.250

1 A4 P -0.320 0.339 -0.522 0.612" -0.171 0.359 0.119 0.761% -0.160 0.713"
1 A4y Fe AR iR -0.380 0.287 -0.510 0.639" -0.201 0. 305 0.128 0.732" -0.177 0.737%
7 ] ¥R -0.521  -0.679" 0.103 0.242  -0.398 -0.799% 0. 129 -0.373 -0.363 0.378
7 1y e R -0.519  -0.639" 0.142 0.302 -0.418 -0.781% 0.122 -0.366 -0.333 0.414
R -0.528  -0.094 -0.338 0.530 -0.354 -0.129 0.135 0.330 -0.363 0.725"
AT R T -0. 196 0.289 -0.491 0.508 -0.217 0. 385 0.240 0.791% -0.023 0.652"
BRI 0.180  -0.569 0.344 ~0.659"”  0.096  —0.499 -0.113 -0.777% -0.064 -0.558
1 2 B -0.475  -0.305 -0.137 0.487 -0.567 -0.413 0.328 0. 181 -0.248 0.723"
ais -0.294 0.317 -0.443 0.227 -0.119 0. 520 0. 059 0.583 0. 021 0. 351

#YP<0.05,2P<0.01,

3.3 ZFHAMERRETE DIRFE X A&E AL 10
PG PER > 0 A Y, BL10 R AR S I O [ %

AR A T G AR AR S R o0 B A8 AR R AT
A WA . SEAETE RS F RS T E
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Table 6 Stepwise linear regression analysis between active

components of Lonicereae Japonicae Flos and climatic factors

A Iel 9= J5 e r
L5 Y =39.332 +0. 005X ;5 0. 604
UL Y =0.034 -0.000 063 34X ;4 +0. 006X, oy 0.434
ARBHEAF  V=0.437+0.001 X 0.729
SLEJER A Y =6.051 +0. 007X e 0. 626
i e % ¥'=0.096 +0. 01X, 5 4y gy g 0. 542
4 NG
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