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Study on HPLC fingerprint of Lonicera Japonica Flos from different areas based
on chemical pattern recognition
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Abstract: Objective To establish HPLC fingerprints of Lonicera Japonica Flos from different producing areas, in order to provide reference
and basis for the construction of quality evaluation system and the exploration of potential quality markers of Lonicera Japonica Flos combined
with chemometrics. Methods The extraction and detection methods of Lonicera Japonica Flos from Henan, Shandong and Hebei were
optimized, and the optimal HPLC fingerprint conditions were established. Chromatographic column: symmetry Cis(250 mmX4.6 mm, 5 pm);
mobile phase: acetonitrile (a)-0.2% formic acid aqueous solution (b); gradient elution conditions; injection volume: 10 pL; detection wavelength:
245 nm; flow rate: 0.5%. The column temperature was 38 °C . HPLC fingerprint similarity evaluation system (2012.130723) was used to
determine common peaks and evaluate similarity. Cluster analysis, principal component analysis and orthogonal partial least squares discriminant
analysis were performed by SIMCA-P 14.1 software. Results The HPLC fingerprints of Lonicera Japonica Flos from three regions matched
45 common peaks and 16 peaks were identified. The results of HCA and PCA can completely distinguish the samples from Shandong and Hebei
provinces. The results of OPLS-DA showed that the samples from Henan Province contained the most isochlorogenic acid B, cumalic acid,

morroniside; troxerutin, neochlorogenic acid and secoxyloganin; The samples from Shandong Province contained the most chlorogenic acid,
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isochlorogenic acid C and cynaroside; the samples from Hebei Province contained the most xylostein. Conclusion The HPLC fingerprint of

Lonicera Japonica Flos combined with chemometrics can be applied to the research and development of the quality standard of Lonicera

Japonica Flos and the exploration of its potential Q-Markers and daodi factors .

Key words: Lonicera Japonica Flos; fingerprint; PCA; OPLS-DA; isochlorogenic acid B; cumalic acid; morroniside; troxerutin;

neochlorogenic acid; secoxyloganin; cynaroside
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#1 EREERKRER

Table 1 Source information of Lonicerae Japonicae Flos samples

g 5 KM 5% Jb4

1 HNI B o E EEGREEED SN 114°18'54.367" 35°8'6.007"

2 HN2 B 2 i B R U A 114°207.343" 35°9'5.195"

3 HN3 W % i e B R AR S S 114°2121.776" 35°8'5.348"

4 HN4 R Sl = Y A ik =P ) 114°21'44.298" 35°10'11.114"

5 HN5 B 2 i B R U R 114°19'59.376" 35°10'11.143"

6 HN6 B 2 i B R S < e 114°21721.776" 35°8'5.348"

7 HN7 B 2 B R E AL AT 114°19"27.599" 35°9"24.588"

8 HNS WS i B R 114°28"2.996" 35°8'0.172"

9 HN9 o TE B R R 114°27'38.441" 35°7'3.22"
10 HNI10 W o i B R 114°23'8.344" 35°9'20.812"
11 HNI1 o EEREE 2 A RKER 114°2226.155" 34°57'1.663"
12 HNI2 o miE R RERIEE 2 EN 114°21'49.792" 34°56'55.799"
13 HNI3 R Rl e Y ) 114°23'18.586" 34°57'1.336"
14 HN14 W2 H R Bk 2 AR ERN 114°22'43.788" 35°021.287"
15 HNI15 HemE ERFN 2T R 114°2334.159" 35°3'10.379"
16 HN16 e ERFN 2 KFERER 114°2320.346" 35°3'41.112"
17 HN17 B 2 i e B AU A 114°2825.684" 35°11'59.784"
18 HNI8 B 2 i e B AU A 114°2825.684" 35°11'59.784"
19 HNI19 W 2 i e B AR B A 114°2825.684" 35°11'59.784"
20 HN20 B 2 i o B A T TR 114°27'50.8" 35°12'20.408"
21 HN21 B 2 i e B T TR 114°27'50.8" 35°12'20.408"
22 HN22 B 2 i o B EURTR A 114°27'9.986" 35°1029.752"
23 HN23 A SRRy Vot NG AN 114°27'9.986" 35°1029.752"
24 HN24 B o iE EEREE A RN 114°23'48.332" 35°11'57.311"
25 HN25 B o i B R EEURZ RN 114°23'48.332" 35°11'57.311"
26 HN26 B2 i B 114°27'4.025" 35°11'14.532"
27 HN27 B 2 B B EENA A 114°28'48.698" 35°11'45.143"
28 HN28 ARy Y-t o ) 114°28'45.347" 35°12'28.332"
29 HN29 RPN T T TLAR IR 113°23"25.584" 34°3222.272"
30 HN30 i 2 T R H B AU R 114°1330.295" 35°2/58.279"
31 HN31 WEETTTGFE 2 BT 113°42/30.064" 35°42'43.096"
32 SD1 e 37 11 & B A B S AR A 117°39'42.851" 35°19'41.675"
33 SD2 I 7 T~ B B A T e A 117°36'46.055" 35°20123.327"
34 SD3 I 7 T~ B B A T A 117°36'46.055" 35°20123.327"
35 SD4 e 7 17 & BRI A A 117°36'46.055" 35°2023.327"
36 SD5 e 7 177 & BRI A A 117°36'46.055" 35°2023.327"
37 SD6 I 37 77~ B EL S BRI 117°39'53.042" 35°15'53.352"
38 SD7 I 37 T~ B EL A /N A 117°38'35.92" 35°11'48.631"
39 SD8 e 37 113 ~F- &8 EL B3 i /K VS A 117°39'5.087" 35°18'8.568"
40 SD9 e 37 11~ & EL AR U 5 A 117°3952.052" 35°15'54.616"
41 SD10 I 37 T~ (2 L A3 B i ) A 117°40'42.672" 35°14'35.088"
42 SDI11 I 7 T~ B E A A A 117°40'59.948" 35°19'12.259"
43 SD12 e 37 7131 &2 EL B I 52 2 117°39'9.864" 35°14'15.367"
44 SD13 e 37 713 ~F- 2 EL B T S 25 117°39'34.639" 35°14'8.02"
45 SD14 I 7 T~ B EL S BT A A 117°41'51.968" 35°18'8.183"
46 SD15 I 37 T~ B EL A TR A A 117°41'51.968" 35°18'8.183"
47 SD16 e 37 113~ & EL S A A 117°41'51.968" 35°18'8.183"
48 SD17 I T T B B b YRR A 117°54'58.975" 35°20'10.788"
49 SD18 37 713 9L 22 Bl s A 117°42'42.397" 35°10'4.332"
50 SD19 W7 T B B2k N T A 117°49'34.219" 35°16'37.132"
51 HB1 e EEEE RS LN 115°2'35.21" 37°14'59.971"
52 HB2 METE RS B 115°0'33.563" 37°13'54.563"
53 HB3 MeamEREEMN 2 2 EN 115°0'40.428" 37°9'45.104"
54 HB4 & ERE B R £ MA 115°1'10.448" 37°10122.512"
55 HB5 & B BN 2 L5 EN 115°212.692" 37°10127.527"
56 HB6 T & T B B 7 RN A 114°55'45.912" 37°16'38.244"
57 HB7 T & T B 2 7 SR SR A 114°5345.283" 37°14'31.6"
58 HBS et EREESEBEN 115°3'47.855" 37°18126.942"
59 HBY &1 B B fE mE T A 115°9'56.585" 37°18'54.475"
60 HBI10 WemEREEE S T EN 115°1'1.412" 37°10'33.679"
61 HBI1 TWE T B R T 5 a0 b 114°57'35.968" 37°10"21.799"
62 HB12 MemERERE 275 =8 115°7'59.992" 37°20'36.071"
63 HB13 & EE B XK E EHE AT 115°10'47.287" 37°21'47.66"
64 HB14 ISEA =R =VINEE S INSE Ih) 114°57'13.284" 37°14'58.751"
65 HBI5 & B Rk T 2 A 115°8'44.322" 37°14'54.604"
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AL Symmetry Cis (250 mmX 4.6 mm, 5
um); EIAH: 2B (A) -02% W RR/KIBR (B);
6 15 R 2442 0~ 10 min, 8%~9% A; 10~25 min,
9%~11% A; 25~35 min, 11%~15% A; 35~50
min, 15%~16% A; 50~65 min, 16%~20% A;
65~75 min, 20%~24% A; 75~80 min, 24%~38%
A HEFERR 10 pL; AP 245 nm; AR E
0.5 mL/min; #F¥i& 38 C.
22 EEIZMK
221 FEHUCRHE LA R RA 50% RN
PEHOH, A (Th¥ 250 W. 4% 35 kHz), %
U A] 30 min, $EHCENELL/ 58101041 22501 ¢
50, 1:75. 1:100. 1:2003: 6 mFeES, TREUGAE
245 nm, AFUAE 0.5 mL/min, ¥R 38 Caikstt
MR, FERAFRNE L 48R 4E HPLC faatE
TERIR, PR RAETRHCRNR N 11 50, 250U 1.

e

ST P b

I
0 10 20 30 40 50 60 70 80
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a-BHRLE 1110 b-RRRIE 1 125 obRIL 1150 d-RRREED 175
eBHRLL 1100 £ERREL 1 1200
a-solid-liquid ratio 1 © 10 b-solid-liquid ratio 1 25 c-solid-liquid ratio 1 : 50
d-solid-liquid ratio 1 2 75  e-solid-liquid ratio 1 : 100 f-solid-liquid ratio 1 * 200
1 IZEURHGEE X & RTE HPLC 58U EIE A9
Fig. 1 Effect of extracting material-liquid ratio on HPLC

fingerprint

2.2.2  PREUGH AT BN SRR RS
FHEEC (ThE 250 W, i 35 kHz), HREUNTA] 30
min, BHELL 150, $REGRK & FERE 558
10%- 25%-+ 50%-. 75%. 100%3L 6 #FES, $REL
JG1E 245 nm, AFE 0.5 mL/min, #3538 Ct
WA T 25 2R, 28 [R] H R AR 2 B 441
1t HPLC fagU ik iz, ARsAEBuaiilh 50%
HlE, S50 2.

2.2.3  PEEUSRIG A R A sg e SR SR (1)

2 250 W, % 35 kHz), EREEL 1050, $REEH
FEARFR 0K 50%, $REES ()40 5059 10 20 30
40, 50, 60 min 3£ 6 1 FESL, $FREUSTE 245 nm, f£
SRR 0.5 mL/min, FEJE 38 CEE L& F FEL
R, BEARIFEIU A% 44818 HPLC i gU i 11
SN, A RN 1] 30 min, 45 LK 3.

_Lj'_ o [f 1
. et
'I‘ ]
N ¥ Y ST
0 10 20 30 40 50 60 70 80
t/min

a-/K  b-10%FEE c-25%FEE d-50%FEE  e-75%HEE  £-100% B
a-H,O b-10% methanol ¢-25% methanol d-50% methanol e-75%

methanol  {-100% methanol

2 IREVERESRE X €5RTE HPLC a4l EIER R
Fig. 2 Effect of extract methanol concentration on HPLC

fingerprint

0 10 20 30 40 50 60 70 80
t/min

a-10 min  b-20min ¢-30 min d-40 min e-50 min  f-60 min

3 RENETEXY & $RTE HPLC 14U EE RS20
Fig.3 Effect of extraction time on HPLC fingerprint

ik, M 1~3 AL, RERNTZ08RA
50%FHEEASEEGE, RREEL 1050, EATRIL (I
250 W, Hii# 35 kHz), $EEUN[E 30 min.
2.3 WMFEMSK
2.3.1 R KXT SR SR 50% H A4
R, B 1050, EEATREL (D)% 250 W, il
3R 35 kHz), $2HURA] 30 min, $2HUE 73 5 7E 260 nm
(a). 255nm (b). 250 nm (c)+~ 245 nm (d). 240 nm
(e) 235nm (£ 230 nm (g). 225 nm (h). 220 nm
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() 215 nm (j), AHFRE 0.5 mL/min, & 38 C
R T IEZE R, AR R4
HPLC fa 8B (1) 520, 45 e Rl % K 245 nm,
5L 4.

a-260 nm  b-255nm ¢-250 nm  d-245nm  e-240 nm
f-235nm g-230nm h-225nm i-220nm  j-215 nm

4 MK &R HPLC 58 EiERI#20
Fig. 4 Effect of detection wavelength on HPLC fingerprint

2.3.2  OREHRXT AR R 50% F A
HOf, BHELE 1050, AR (D)% 250 W, i
R 35kHz), HEHUN[E] 30 min, $2HUS7E 245 nm,

AFLE 0.5 mL/min, #4578 30 C(a).32 C
(b). 34 C (). 36 C (d). 38 C (e). 40 C ()
IR T IE AR, FRA R AR SR
HPLC fegr iz, 15 s EmitEiiEh 38 C,
ZERIE 5.

0 10 20 30 40 50 60 70 80
t/min
a-30 C b-32 C ¢34 C d36 C e38 C 40 C
5 ‘BIEHREXT &R HPLC 84 EEmMF2m
Fig. 5 Influence of chromatographic column temperature

on HPLC fingerprint

2.3.3  HEFEABURERT S RAECI SR 50% T
EREOR, BRREE 1150, #BAREL (ThE 250 W,
% 35 kHz), $EHU A] 30 min, $EHUS 70 JI1E 245
nm, i 38 C, A E A4 0.1 mL/min (a).
0.2 mL/min (b). 0.3 mL/min (¢). 0.4 mL/min (d).
0.5 mL/min (e)+ 0.6 mL/min (f). 0.7 mL/min (g).

0.8 mL/min (h). 0.9 mL/min (i), 1.0 mL/min (j)
AR T IES R, BRAF AR X <5
HRAE HPLC gtk i5em, 15 AR EN 0.5
mL/min, 55 ILE 6.

0 10 20 30 40 50 60 70 80
t/min

a-0.1 mL/min  b-0.2 mL/min ¢-0.3 mL/min d-0.4 mL/min
e-0.5mL/min f-0.6 mL/min g-0.7 mL/min h-0.8 mL/min
i-0.9 mL/min j-1.0 mL/min

6 HHEATUREX SR HPLC 58 EBILA 20

Fig. 6 Influence of injection flow rate on HPLC fingerprint

gi b, M 4~6 wkn, HBAERITEA: K
Pk 245 nm, AFURE 0.5 mL/min, A5 38 C.
24 BEERHIE
241 XGRS EROE R TR WA ER
SR SRIARR. BRI MIMERR. 425 B
FAHERE . FTERRR. 7T mifl s, ARBEH
BAY. R B. RaER A. SRR C, LA
50% FH R ARG s R FE 413l 0,590 0.252.
0.966. 0.480. 0.396. 0.420. 1.172. 0.314. 0.352.
0.954.0.271. 0.373. 0.284. 0.448. 0.430. 0.672 mg/mL
G, 7 MBS HOE R, DL 50% H I E 25
% 5 mL /ENIRA XTI TR -

242 HEHASIER ARHE 22 T EMA” TR
SR, REMRINESRIEm K 1 ¢ BHEIET, A
50% F I 50 mL, A€ Hid g B &, # A 2 30 min
(TN 250 W, HiK 35 kHz), A &5 L 50% H BE £k
JERE, REAILUE, HIfS.

2.5 HE@mME

FRPE “2.37 U453, B 65 Ht&HuE, % “242”
T ALl A, AERINEA 245 nm, AR 0.5
mL/min, i 38 CEIEZAT, #4610 pL 3:470
s 1SS HRACTR AT T RS SR S AR S LI 7.
26 FEFER
2.6.1 FEEERE SRR RER, 9217
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3 7
2 10 6
1 6 9 111213 1 a

Jﬁ_wk_/\_/\v‘,ﬂ_,_k_/\_/\_/\;l\uk A Lgb

0 10 20 30 40 50 60 70 80
t/min

I-EGR 2-HGEE 3-S5 48R S-WDERT R
6-IMHER  7-4ZiH S-WrE L EERY  O-BIELR  10-4T
- R 2-KEEYE  13-24H 14-RE5E B
15-REFR A 16-FEFR C

2-neochlorogenic  acid

1-cumalic  acid 3-morroniside

4-chlorogenic  acid 5-secologaninsaeure 6-caffeic  acid

7-sweroside 8-secoxyloganin 9-ferulic acid 10-troxerutin

11-isoquercetin ~ 12-cynaroside  13-xylostein  14-isochlorogenic

acid B 15-isochlorogenic acid A 16-isochlorogenic acid C

7 SRR () WEANERSE (b) HPLC Ei%
Fig. 7 HPLC profile of Lonicerae Japonicae Flos sample (a)

and mixed reference substance (b)
TS, ESHFE 6 I, DL 8 Sl AiL D
Bt NS IR, T B DR B IR ) B A %o U T AR
RSD1H, 45 R B 16 ML W& (1A% (R B 1) 5] RSD
79 0.06%~0.25%, FHXTIEEF RSD A 0.16%~
1.93%.
2.6.2 EEMRE % “2427 WFPATAREL 6 73
SERAERE 2 A A AR, (R “2.17 T
AT T IE . DA 8 ST AL Dk A S i,
THEREX R B ) [H) S AU T A RSD {H, 45 R 3K B
16 A3 0 B A X R B B 18] RSD A 0.17% ~
0.58%, AHXTIETHIAN RSD M 1.52%~4.02%.
2,63 FamtRE EERAEHH IR, 2.1
Wk, 4397E 0. 4. 8. 16+ 20, 24, 48h
B, AT S B E A2 G, TSR DR B N
B L ARXTIE T AY RSD 1B, &5 KT 16 N ILH &R
MG B I A] RSD N 0.13%~0.82%, X I T AR
RSD 4 0.75%~4.62%.
2.7 HUBALIE

R A 2 3 48 20 B A LR VT I R G
(2012.130723) %} HPLC B £ it 47 A 16 52
FLE SR F SIMCA-P 14.1 BAFHH TR
(Hierarchical cluster analysis, HCA). =5 7#r
(principal component analysis, PCA). IEAfiix /)

3% ) ) 4 B Corthogonal partial least-squares
discrimination analysis, OPLS-DA).

2.8 WEIHEFSM

2.8.1 A[FFAHAHRAIE HPLC FRAUENEMIEST R
Fi ChemPattern_v1.0 x| % 7t & ARAEHT: i 2 0 &
W, W 8~10; RH 2 (k4R A EIE AR P
&G (2012.130723) 73 5% &7 i H4€ HPLC
T SRS AT LA Wt 8 SOARALEE VRO, BASF- 4%
VA S HE R, IR IR RS 0.5 2 Ax iU S
Aot R, L 11, &S RIS R
i HPLC P13 55 0 i Pl oA A B 45 SR 36 2.

8 31 #tiAR X £5RTE HPLC 54 EiE
Fig. 8 HPLC fingerprints of 31 batches of Lonicerae

Japonicae Flos produced in Henan

9 19 #tlLFR~X&IRTE HPLC 54U EIE
Fig. 9 HPLC fingerprints of 19 batches of Lonicerae

Japonicae Flos produced in Shandong

0 10 20 30 40 50 60 70 80
t/min

10 15 #tib =X £ R1E HPLC R4 EE
Fig. 10 HPLC fingerprint of 15 batches of Lonicerae

Japonicae Flos produced in Hebei

FH 25 ST A, 31 i) R 7 X &4 4% HPLC #8540
EIEICRC A 67 4>, HAEE 11, 13, 164 19,
21. 22. 29. 37. 40. 44. 47. 48. 51. 55. 56.
65 SIS X RN E EIR et R . i, &%
JRBR Wit IR WINHERR. 25, Wi b ek,



FED 20226FE8F $53% BI15H  Chinese Traditional and Herbal Drugs 2022 August Vol. 53 No. 15

* 4839 »

JJN_.M_UUML_,;JMMC

[}

MJLJLLb

0 10 20 30 40 50 60 70 80
t/min

11 3AE (a). WEKR ), A7k (o) #X&RTE HPLC 3t
iy EE

Fig. 11
Shandong (b) and Hebei (c) production areas

HPLC comparison fingerprints in Henan (a),

BIERER. 71 . SR, RBEAF. 2. 7et
JRE B. F4EIR AL FE4RJEIR C, S HEEE AR
FEEETE 0.883~0.995, Bk HN9. HN7 Z AMALIETE
FEI7E 0.963~0.995; 19 kil A /=X 44348 HPLC $84C
EREVTACILAUE 52 4, 2R 8, 9. 14, 17, 20, 21,
25. 29. 32. 35. 38. 39. 40. 43. 44. 48 SI&/ 5|
WNAEGIR Bed iR, Sointr. AR, Wik
TR WIMERR. M2, Wi LD ER Y. BUBRIR. Y
T SR, KRS, L. RUER B, 7
SER A. FRERR C, SxtiREREARLUE JERITE
0.905~0.997; 15 #LAL=[X 48348 HPLC FR&CEHEIT
Bt 61 4, HAss 120 15, 184 20, 24. 25. 33,
38. 41. 44. 45. 47. 49. 55. 56. 60 S HIXTRL

&2 SR HPLC Y ETEEMELSR

Table 2 HPLC fingerprint similarity results of Lonicerae Japonicae Flos

%5 HHABLEE i 5 HHABLEE i FHACLEE i 5 FHACLEE i 5 FHACLEE
HNI1 0.991 HN14 0.976 HN27 0.994 SD9 0.986 HB3 0.998
HN2 0.989 HN15 0.993 HN28 0.993 SD10 0.989 HB4 0.998
HN3 0.988 HN16 0.992 HN29 0.979 SD11 0.991 HB5 0.983
HN4 0.991 HN17 0.980 HN30 0.994 SD12 0.997 HB6 0.998
HN5 0.991 HNI8 0.991 HN31 0.995 SD13 0.973 HB7 0.993
HN6 0.975 HNI19 0.993 SD1 0.993 SD14 0.953 HB8 0.998
HN7 0.893 HN20 0.992 SD2 0.974 SD15 0.972 HB9 0.999
HNS 0.965 HN21 0.995 SD3 0.932 SD16 0.963 HB10 0.999
HNO9 0.883 HN22 0.989 SD4 0.950 SD17 0.995 HBI11 0.940
HN10 0.963 HN23 0.988 SD5 0.905 SD18 0.982 HBI12 0.993
HN11 0.989 HN24 0.993 SD6 0.990 SD19 0.997 HBI13 0.978
HN12 0.990 HN25 0.978 SD7 0.945 HB1 0.993 HB14 0.996
HN13 0.993 HN26 0.988 SD8 0.992 HB2 0.990 HBI15 0.996

NEGIR. MR, SO, S5, W rig. B4 RHEAT HCAL PCA, N T4 REe% R K

DINMERR . M2, WA AR, PR, &~ T, &
Wit 2= ARREF, ZAT . FEERE By ARk A
FEREIE C, Sx) R EREAR AR YE A 0.993~0.995,
2.8.2 HCA [t PCA KH SIMCA-P 14.1 X}
FEG . R, L 3 AN H ) & ERAEFE S HPLC

a b

FEFEH S BRFEAMS 2, HdE o iy, 2 A 4% 7 3t
(6] T UL FE 1 4 B e AT U kAT 1H 55, B3 16 D Cbn
IR, 5P AR A TR R T 4 R
B 12, Eor ot EIILE 13, %7 RAer:
A E BT BT RFIEAR S 7 22 DTk WA 3~5.

C

& 12

.

HB14
HB15
HB14

TR (a)s W& (b)s 3A7dE (¢) BFFXE3RTE HPLC 54 &g HCA &£ R

Fig. 12 HCA results in each production area in Henan (a), Shandong (b), and Hebei (c)
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Fig. 13 PCA results in each production area in Henan (a), Shandong (b), and Hebei (¢)

®3 MR XEREERERS S ER HETEE
Table 3 PCA Eigenvalue and R2X of Lonicerae Japonicae

Flos from Henan producing areas

oy TIETIRE/ % BB ETIRE/ % LA
1 26.2 26.2 8.11
2 20.1 46.3 6.23
3 12.9 59.2 4.01
4 8.5 67.7 2.64
5 6.8 74.5 2.11

F4 WWFRFXEREFERERD DITFHEER S ETTRE

Table 4 PCA Eigenvalue and R2X of Lonicerae Japonicae

Flos from Shandong producing areas

FERAFHALEKRT 1, R Z TR 86.3%.

N R ML IX o AN [ 77 Hb & R AR R & 2 TR 1) 22
5, H¥E HCA J PCA 255, 1E& = HiA R
A gyl 10 HEARLEE RIS, 2561550 S0 AT 4R
AR, (R AER I G R, 3T A
BIRANBIIHT, LA 3 A= G e s (3t
UCHC 45 NI, A 16 NObRRItaEE), S
A IBM SPSS Statistics 20.0 #3701, F
FKI7FR AR &, SRR BN P 7 B
ZER L 14, 2 3 AN XS E HPLC g &l
PCA 19571, WK 15,

K 14 7751, MEBEEESET 20 B, 34~
Hh 30 HEVKFE SR 2 25, HARi R AR 10 4t
FinEoN 125, IR Hu ST b= Hh 20 HEFE 5 RN
125 YEBBIEEET 10 0, LA Skt 4 4R

Ry TIETURE% BT TERE/ % R
1 27.0 27.0 5.13
2 222 49.2 4.22
3 15.2 64.5 2.89
4 8.1 72.6 1.54
®5 LA XERIERERD SATFHEER S E TR

Table 5 PCA Eigenvalue and R:X of Lonicerae Japonicae

Flos from Hebei producing areas

HB3
HB6
HB4

(=)
w

1|0

TR
15

2|0

25

oy JTRETIERR/ % RBUTZETIRRE /% FRFE{E
1 37.8 37.8 5.67
2 25.9 63.7 3.89
3 12.6 76.3 1.90
4 9.9 86.3 1.49
5 5.6 91.8 0.84

HIZE TR, 31 HEIT R P e AR AEAE A SRR A5 R
2K, H 2 AR AES, Ea T
Haia 5 DEMD, FESAT 1, BR0TE

TR 74.5%; 19 #5451

K ot
KRR
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N3, Hi 1 RO ET, A 2 KEONE
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SDI13
SDI5
SDI1
SD17

SD12
SD18
SD8

SDI19
SD10
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HN19
HN3

HNI3
HNIS8
HN4
HNS

B BT B A 4 RSy, RFIEEI R
T 1, BB ETRER 72.6%; 15 #iLi b 4R 1E
ARG Ry N 2 95, (H 2 BRI AN
B BT B S N FERGy, Hdr 4

HN23

L 0]

HN17

El 14 3P XERE HCA R
Fig. 14 HCA results in three producing areas
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Fig. 15 PCA results in three producing areas
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Fig. 16 Henan-Shandong OPLS-DA analysis results
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Fig. 17 Henan-Hebei OPLS-DA analysis results
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Fig. 18 VIP of Henan-Shandong OPLS-DA analysis
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Fig. 19 VIP of Henan-Hebei OPLS-DA analysis
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Fig. 20 SUS-plot of Lonicerae Japonicae Flos samples from

three producing areas
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