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Analyses of volatile components in Lonicerae Japonicae Flos at different growth
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Abstract: Objective To investigate the differences of volatile substances in different developmental stages of Jinyinhua (Lonicerae
Japonicae Flos). Methods Headspace Solid -Phase Microextraction Coupled with Gas Chromatography (HS-SPME-GC-MS) and
retention index method were used to analyze the volatile components of Lonicera Japonica in six different stages, including RB, TG,
TW, BW, HS and GF, Principal component analysis and cluster analysis were used to determine, distinguish, and aggregate volatile
substances of Lonicera Japonica in six different growth stages. Results A total of 260 volatile substances were identified by
GC-MS, which could be simplified into five principal components by principal component analysis. The cumulative variance
contribution rate of the 260 volatile substances reached 86.65%, which could reflect most of the information of the samples. By
principal component analysis and cluster analysis, six samples of Lonicera Japonica at different growth stages were divided into four
categories: RB and TG were grouped into a cluster; TW was divided into one cluster, while BW and HS were divided into one
cluster. GF was classified as a single cluster. Conclusion The volatile substances of Lonicera Japonica gathered together were
similar, RB and TG, TW, BW and HS, and GF were divided into four different commodity grades. The research results can provide a
theoretical basis for honeysuckle mixed picking and later production and processing.
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SHRIE N B A FHEY) 2 4 Lonicera japonica
Thunb. 1) F#AEEE 8GR IAE, BAEIGE .
BREURIAED 8, F TR M T . s, Pt
By AR, KNHURE . BRI SEN, #K
MRS A RS 2 —, HA R APPSR
Z, STHFEIEE. B, BE M. b SRR,
WHTEY . TR, s TR, 5y, e
FE R B BT v B K AR R, I
CO2 ZEHULEL, AR B DOERISE . Horhk 2878
TEESERUS . TR S, Gl A TR B 5 4
RS BRI B R A5 k1000 i Il 7 COL 2B
M2 BURE A 73 ot B v B A o B & R IROR,
FSCAS A v s 7l B A E 7 R e 0 AT A
¥5, N FEELE RN SIS R B, Tl
HEL IR AR 7 N R GE ARAE BRE2Y, 17 A SI2E8 B A 1) [ AH
A OEAE N — MoB B RE S AT AL AR, Bk
FEVOZEHL, WR4n. ERET —4k, HAERFNYRA
w0 BRI R DT S A k- S A
CEREFURE I R TR Tz A, BUAS TR
UF R 25 RIS,y TR UV i A ) 22 e S 3L
WACHE R A 220K, RN SR EAFRE
IR 22 R AR R 3, DR AT 0 B S ARAEE K
YR RS T, UL 8657 6 MAFRK
B IS0 S A JERE SRR T [ A 2 -5
B H R (headspace solid-phase microextraction-
gas  chromatography-mass  spectrometry
HS-SPME-GC-MS) & UL KLY, x5 43 3
()45 R VR BT A R & AT kA
(principal component analysis, PCA) FIEE 7 #r
Chierarchical cluster analysis, HCA),

TR SR R R BRI PUREE.
fifh, VAR PENE[ERE . WIS, FPfERaE . Pk i
T O I 75 5 24 R AR BRAE O8], S RIEFE R
PR A TR S e, X T8 S e M I i &
P LA 2 E L BAA B3 o AR B AR N a3
SHUEDUE B Fh GBS A TP — e A 4.
1 UEEH
11w

“UE4 657 SARTET 2021 45 HRHILARF
P 24 K22 2 FIAE Y bl , A4 i & I SR 40 6 2K,
MR FEI 4> B KE R (RB). =HHH (TG, =
A (TWO. KEH (BW). RIEH (HS). &4k
WGP, Bk WA 1. MRLER 4 Ja i %08 %, -80 C

TRAF#H . LR PR 2 R RKIG B % 8 N
KX RHEY 24 L. japonica Thunb. HIFERE. SN
pfral, AR A TR, Bk (fil
afi, fE[E Merck A7), Cy~Cao IEMIVRARFEIEbRHE
. (AEEHRFBHCA IR A 7D .
*1 SREHERER
Table 1 Sample information of Lonicera japonica

RE FE RE &R KE P b

i 3 B RE] M w5 i34 P
K RBL | =HF#  TGL | A Twl
KEH  RB2 | =FH O OTG2 | —AH Tw?2
KEH RB3 | =FHM TG3 | =AM  Tw3
KEH RB4 | =FHM TG4 | =AM Twi4
KW RBS | =FM TGS | —AMT Tws
K7W RB6 | =FHM  TG6 | —HMI  Twe
KA  Bwl |[HRIEd  HS1 | &l GFL
KEW  Bw2 | #BRIEH] HS2 | &fcl] GF2
KEW  BW3 | #R{EH] HS3 | &fcl] GF3
KEW  Bw4 | BRIEH]  HS4 | &fcl] GF4
KA BWs | RIEHl  HSS | &1l GF5
KEAW Bwe |RIE]  HS6 | &l  GF6

12 =5

8890-5977B %! GC-MS A Jii BEH X (£ H
Agilent A7), MS105DU & B 7 KF (Kt Mettler
Toledo A ] ), MMA400 HY Bk 5 {1\ (f [ Retsch 2 /] );
120 um DVB/CAR/PDMS Hk (3E[H Agilent 2
A]), SPME AllowCond U [EIAHFMAEAEE (Hii 1
CTC Analytics AG /A 7]), Fiber Conditioning Station
REZALEEE (Hit CTC Analytics AG A7)

2 HiE
2.1 HS-SPME &%

AR B4 2% Wang 25095 33T, &6
Iy SEBG AT AT T A M-80 “CUKFE H B H A
BT IRERTES , e &35, BAFEARINZ) 19
T, AN R & AR, 10 uL P
PRI, £ 100 CHEIRAM T, B 5 min, f#H
120 pm DVB/CAR/PDMS ZE B L4 A B T2
TS 2L 15 min, T 250 C Ff#EM 5 min. RFERT
AHLAE Fiber Conditioning Station Hjin#v#4k 5
min, AFEMER 6 K.

2.2 GC-MS &

221 GC %M AHEBYEMOIEF:: Agilent HP-5
MS (250 um X 0.25 pm, 30 m); #HANEAR S (4l
JEA/NT 99.999%); fHIA AR E 1.0 mL/min, i
FECNREE 250 °C, AWdhtt, #5FIERE 3.5 min.
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FeFEFHE: 40 ‘CA#¥FE 3.5 min, LA 10 ‘C/min J+ &
100 ‘C,FLL7 C/min F+% 180 C, £ /5L 25 ‘C/min
FH# 280 C, 4% 5 min.
222 MS %M HE¥H: HFRHE (ED, BF
PR E 230 °C, PULRATIRE 150 °C, Joi il 4% IR
280 C, HIFREE 70 eV, HAHT A NEFHIE
(SCAND, Jii & H94#75 # m/z 50~500.
23 MEREM

W BT 0] B 1Y o i 1 5 NIST 05.NIST 05s
PRAETE 2E LLXS, 245G PR EH$E2L (retention index, RI)
SE IR RV S FAR X
24 KRS

K R AN B St precomp BB
EEHHREH— I 3E T PCA, 18 F R %4 pheatmeap
B2 AL, XA FRIREAR AR AT HCA.
3 HRE5NR
31 AREKMEASREEL YRR

W8 L3R GC-MS Z& 4% G AR AEA & 1 il oy i3k
17500, BEMEEFRELE 1. S5,
SARAE 6 DNANFEIR B I Lo 25 % e H 260 M
KRS, EATRIETA 2 A b7 S TR 99% LA
b, AT DUR B EARACRE R 3 M A3 TR REE
JEiL HS-SPME-GC-MS 5 RI 40#r, Jt%eH 260
FE RV, A& 14 MM R YR : H52K
(44 PO, FHZE (30 FP). BE2E (17 FlD. EEZE (61
MOV KK (25 M. R (26 B, IR (45,
ff2s (3 Bl 443425 (31 MO xR (3 F).
F25 (3D, Mt (4 Bl J&2k (4 F FIAh
% (5,

W %5 58 TR 260 PP AR A o EAT 20 2 B ARG
RO, SEREW (T2, MR, B LI,

[@)]
ul

t/min

E1 €REFRNPEAEYRESFREEE
Fig. 1 GC-MS chromatogram of volatile components from
different stages of Lonicerae Japonicae Flos

PR, iR AR R I P o v B E ) 5 2K,
BB 80%~90% . i 2 1) LR | (E)-2- L
ROBEFZR R, BER R 3-F T fi-2-25(E)-2-
HIOE T -2-/TRlE . 3,4- —FE RS, /58]
R 2R O A, A% R 2RI e v IR AT 6- Y k-
3(2H)-MEWEER, FHER) 2,5- R Hk-4- R R %E-2,4,6-
IR = - 1- B AN - SR, e FE I Rk R
B BEAE S ARAE T AR & Ry . S ERAEHRE i
R A S . AR BEREEA
RRAERL, XWHESEHERTER, 7 RREE
WY bR A, 2 B EA s BN
HARES, LTI ML 2 AR
TR SPY; o-BERE I LA MEA A A <22,
Ol BA H R SE . RSN H (1) 260 FhJi A, A5 204
Pl 6 N EHRAEHRE S A Bl gy o, HEARE
TR AR FHEG. WARERHFEE. 1 /NER K.
FEER . TIMER . O TPk, (E)-2-Biiams s
JUHHM 5 350E CAA W FE HR R I >k HAR X & &
B e 380231, i B AHI TR B HE R ME R B
B AR

BRI, CREME SRR A K 2 e n
JE IR/ R, (B)-2-CLlE Rk sh, K g 23
%y, K 2D G mE s Bk,
3-FHIE T Ji-2-3E (E)-2- F 3k T -2-Ja FR IR Al 2. FR 5 A
P s, NIRRT IE: R EY
JFRH, SRR 6-F 2E-3(2H)- WA R IR 2 S S ek
ads; BRI, 2,5- R RE-4- S E-2,4,6-
PR = - 1- W S e s by, 1- AT 2
e /b IR InES s wiRYIE T, AR Bk
Wb, AR SR RD R A . 2%
F, ARAKE SR IE R R R S E
AT I B R
32 SRELMMRA PCA 537

PCA & FHSRA 5T anfaf d ik A H50 LAS 3= ook
EPINE 2 R O R (2t AP DN R GRS da B IR U A
B F R KGR 2 DN E RN, EAJR
AR FH AU RS, HH TR 2 iR
RIFmEENERE, HBUR EAMIE, EEE
AR R R 2 MBI E L S, AE R
MErE TR, @t R BT 6 AN HRAEHE i 260
AR RV AR & BT PCA. TS 31& 3
B VR . 7 20Tk . RARTT ZE DTk LR
3. B 3 WAL, FHEERT 1 893k 15 A F sy,



¢ %% 20224658 $£53% H 9 Chinese Traditional and Herbal Drugs 2022 May Vol. 53 No. 9

* 2821

*2 AREREHERFLAMEYRHLRENESE
Table 2 Chemical categories and relative amounts of identified volatile compounds from Lonicerae Japonicae Flos

AR 7 5 %

R RB TG T™W BW HS GF
it 30.08+1.30 27.444+1.61 32.431+1.48 28.284+1.36 24.93+1.58 13.704+1.53
[ 20.69+0.53 18.58+1.16 15.50+0.38 14.72+0.21 17.75+0.35 33.87+£0.76
I E 14.77+1.50 19.90+0.80 14.72+1.23 14.76+1.29 13.18+1.21 5.33+0.33
i 12.1940.96 11.33+0.67 12.2640.97 14.724+0.76 16.024+1.24 13.6740.48
& 8.71+0.48 9.26+0.48 7.54+0.63 5.76+0.46 4.6740.25 2.06+0.08
i 7.52+0.59 7.21+0.38 7.82+0.51 9.56+0.74 12.02+0.89 22.97+1.22
iy 0.23+0.04 0.16+0.05 0.09+0.01 0.12+0.03 0.20+0.03 0.59+0.14
ik 0.45+0.04 0.4440.04 0.37+0.03 0.21+0.03 0.24+0.01 0.42+0.02
EEAWES 0.1140.02 0.1740.02 0.14+0.02 0.17+0.01 0.13+0.02 0.08+0.01
Ji& — — — < (0.0140.00) 0.1640.02 1.47+0.07
[} 1.04+0.10 1.6040.15 4.47+0.64 4.1840.61 3.67+0.45 2.124+0.25
i 2.27+0.08 2.16+0.21 2.32+0.11 4.26+0.11 4.1640.49 2.53+0.24
iz 1.7340.11 1.5040.13 2.02+0.06 2.77+0.25 2.39+0.17 0.86+0.13
Fopth 0.2240.01 0.2440.05 0.30+0.02 0.5040.05 0.4840.03 0.32+0.03

*3 ERSBIAERBE
Table 3 Variance contribution rates of principal components

T RHEE TR TR % FKBTTHERERI%
PC1 11.64 52.14 52.14
PC2 7.53 21.84 73.98
PC3 391 5.89 79.87
PC4 3.26 4.08 83.94
PC5 2.65 2.70 86.65
PC6 2.28 2.00 88.65
PC7 2.14 1.76 90.41
PC8 1.82 1.27 91.68
PC9 1.66 1.06 92.74
PC10 151 0.88 93.62
PC11 1.41 0.76 94.38
PC12 1.34 0.69 95.07
PC13 1.32 0.67 95.74
PC14 1.12 0.48 96.22
PC15 1.05 0.43 96.64
PC16 0.98 0.37 97.01

K772 86.65% I TTRRZE R H T 5 AN F ks, HrZE Tt
BRFAK N 52.14%. 21.84%. 5.89%. 4.08%F1 2.70%,
YHHIX 5 AN I 7 SRR S A4 S
B Ik 6 ANEHEAERE Skl H 1) 260 Fh)oi 2] 5
MNAFHRIERSY, ISR T FE4EH 1)

R 3 ATAL 25 1. 20 3 ERAT AR T A8
571¢) 52.14%. 21.84%. 5.89%. LLPC1. PC2 fi1 PC3
= AEAbRh, el R e O A, 153 260 Fh
SARTEFE R ) = 4E R TR B (BT 2).

V1 2 S L T AN [) PR 1 400 ot 6ok 3 1 A2 ], PCL
HH B A A5 () IE R R VY IR R B o- R idi i
TONBE 2= kel ool 2,4- ZHIBEBEWy, S,S-
TR N-REHER ORGSR m i S
ERMEVIRA 2-F/lE. 2,4- Tk 328, 13-
H-1-FFE-2H-ZEIEkme-2- . PC1 (22 57 B & rh
TEFIN LN . PC2 R AT 15 5 1) 1E S W R )
JREEA (5R,8aR)-5-A ANE . B FAEEMAC w4k
Y. NN,S-= I BE-4-Z R By . 3-43%-1H-1,2,4-
=W 2- 2, 3K-1,3,2- SRR IR e -4- B s B B
(5 S R )R R A A . 1- SR
HHR. 34-—HEKHIRHEE. 1-3-LHEKIE)
P . PC2 1) 3 2222 AR i e i SR AR 4 o7 . PC3
R AT e () IR S M R MR R B iR £ 1.
2- T HE-2-3FWE, (RVR")-4- H -0 (1- FH k-2 T 07 56 ) -
HFHEL, 4-(1-FE) KWy, 4-HERFRRIACORE: B
BRI P R E A IE TR, ke
Fi; 2-FE LI TG . 3,5- IS HIOE, 2-CUE-1-28 .
PC3 2 5 F B ERER Y o

FHE 3 140, 6 MNAFEA KR £ AL i
K&, PCL 3o rimmlti2 GF, PC2 34 fminR&
BW, PC3 15 it TW. 6 N HRAEREfal X
38435, Hd RB A TG A 1 ANERE; TW Bl
A 1 ANERE, BW R HS U108 1 NMERE; GF Hujl
VAN 1AM A — AR S ARAEAE 5 BT S P A
8L, B A A 5 1) R AR T DA FE VR B R AR .
FlEeRm A= 5Tk,
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3D loading plots derived from 260 volatile

Fig. 2
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B3 SREHEMEMS 3D F5E
Fig.3 PCA3D scores of Lonicerae Japonicae Flos
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IH—AALBE, i R #44 pheatmap ELZHIIHA], Xt
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SRR, 6 NMEWEm T XN 43, K
HRB A TG H LANMERE; TW BB 1 ANERT,
BW FII HS 54 L MERE; GF BBl 1 ANERE.
F R T R R s R —2 Ui
HI AT, BTN 6 NSRRI T 2R
4 Vg

AW 5K F HS-SPME-GC-MS 3% 6 N AA &
G I SRR I R P AT s e e o pr, it
) 6 B ERAEAERE S L 260 Fh i A M oL
HrpdEmie, RS, MR, BRE. k3. Mk,
PRI, BER. MBI ED. R, TEE. Bk,
Je KA H AN 14 FRRBIE R DR . B
GC-MS HiA, 2 A\X &R Ktk 47 i o A i
Fi, 0 F QRO R P B T R R N A
& 657 AR SEH 34 ME Y, HEERSY
AN BB B BRSEAEY), RN
2-1HkE i (19.15%) AR — IR — T 15 (10.54%)
- ILBEE (8.70%). 2,4-F-(1,1-—H £ 3%)-F gy
(5.55%), #AHEEHMR, BRFER T B
FURPKZERZEBEN “NF—57 Sffeh e
49 MEAY), Hh DUREEE. BRE. il E,
B ERETNEERIRR F S (13.99%). PLIAIMER —
FRAABRES (7.22%) YERRERHBE (9.20%). IE
Ukt (8.77%). HI AT &L R iR BE &
WML 2 H R AL, X AR S S4R
1E s PR E T2 5% iL 45k, HS-SPME-GC-MS
AT Z S TR 2 R R A, AR S A R
B, PR % 52560 F HS-SPME-GC-MS V:3k75 T
FEXT 22 BHE RO MR S B, R BRAE I R 1
53 FRVRIE FEANTT ) FH $i it B S AR 9

MRPEARE, ARSI % S RAIEN 260 FhiE Kk
PERC R, o B S R ER A oS, 0 1-
o, o, kR-2-cf. KERHEE. PR
WS PR, IESERE. IF TREZEY) 56T i s
A A FREEE W 5] 1 5281, 2.6-F — Ml L-o-
PRV A I 25 TR B S5 ) ST 0 i R 3 A AN R RR
()R P90, R — SR SR A 6 R ) i R
55 B YUF 0 S RAE R
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