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Analysis and Characterization of the Chemical Ingredients of
Lonicera japonica by SPME-GC/MS Coupled with HSDE-HPLC-DAD
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Abstract :In this study,a comprehensive method was established to analyze and characterize the chemical ingredients in
a new variety of Lonicera japonica by SPME-GC/MS coupled with HPLC-DAD. The volatile oils of the investigated sam-
ple were determined by GC/MS. Other organic acids, flavonoids and iridoids were analyzed by HSDE-HPLC-DAD. As a
result,54 volatile oils were detected. In addition, the contents of four organic acids ( chlorogenic acid, cryptochlorogenic
acid , isochlorogenic acid A and isochlorogenic acid C) ,two flavonoids (rutin and galuteolin) and two iridoids (loganic
acid and chiratin) were determined. This study proposed a method for the comprehensively and systematically evaluation
of germplasm by determining the 4 types of main ingredients in L. japonica. It will provide scientific basis for the popular-
ization and further utility of L. japonica.
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[0 N i o N S S e L B Rl A e
AU BABURRE TR LA E Y, 2015
o H ] 2 i) — 35 A LA & D R AR R R 1
YR SR TR TEM bR . (HEE TSR L
O3 I2 2% ANGE R P F8 b 0 B D0 X A AR AL R AT
B AR KB/ R B, A S0 5 R
SPME-GC/MS X1 i Ff 4 8 A6 L 0 B 09 4% &
AT AT I E o [ A 32 v 55 U4 sk LAk HE R
(HSDE) """ 474 B4 4 HPLC-DAD HARME T
AeFnnt B g A HLER (2R IR IR (FR sk R R | T4k
Bl A SeglAiR C) PR EE (AT ORBRE ) |
PARD I ke T (D ERER M 25 1) S \Fh . DA
HAXT I A R AL BT A Fh T B A TR R g e T R PEANY
SRR FE 4 SR AE BT R TR AR A AR B o

1 (ESHH

Agilent 1260 /55 %50 AH €0 151X ( 55 B 258 A
) , Agilent 6890N AH (A 35AX ( S E“LHEAR A H] ) ,
Agilent 5973N Frig i (& EZ R AT ;T /32—
L 407 R - (SARTOURIUS BSA) ;SB-5200D #1125
I AR P AN (7 R 2 AR R R A PR
) ;FA25-186 & 57 U143 B FLALHL (it 9 & s it 14
BB il 3 A BR A FD) o

Xf B 2 R R (RAO426FAL4) | & iR A (41t
5 : MUST-14071507 ) , 5% 4% Jii g C (4t 5. MUST-
14111414) | J4%¢ iR (L5 MUST-15011413 ) , AR
FAY (4t 5. MUST-15012204 ), = T (4it 5
Y2286S83719) , T 4% iR (it 5: MUST-15012207 ) , 24
257 (5 . KAOBO9RAL4 ) Iy - I Y - A= 4y Bk 4
ABRAE (LR T 98% ) . Wl LR i
afi, A7) Ry A Hr ali o A AR AR (A SE B 51 i
F) SR F LR AR A A4 AR A BR 2 B A R AL P T 9%
P52 R e CLLZRIGUT ) , 2 LR AR A3 ATl i e
F IG5 51 2808 AR 24 Lonicera japonica
Thunb. , 53 3 BCLAE 5 0 HEAT 53 ki
2 XWHIE
2.1 HmurabiE
2.1.1 #&HFR

KE B FRE S ERAE AL RN (O EERESS 1.0 ¢, BT
fE IR TR 35 C TR faE, 176 IR BEfERE
TR R H G 0.262 ¢ | SEFETRF B 0.213
8o

2.1.2 BEAAMFEREME

1 AR A ke 5 Y 22 B A A Agilent 6890N
AR TERHERE T ,240 °C 24k 20 min, 2/ & 1.0
mL/min, &ML B LR B EEFE 3.0 g, 5
WA BIINAE] 15 mL T2, 2% 55 BT 80
CKE T 70 min FEATESWM . EBCELT E TR
FHETE GRS 1 240 CHEATARIE 3 min, RAEEYE
2.1.3 Z s R B A

S3 S B R SRR AT B EERE 1.0 g, i
2 10 mL ,60 °C /K% 10 min J5HIA 5 mL gli/K , %
FH = 55 91 73 BEALARHL 1300 rpm 4811 min, $2HUK
14 0.22 pm P, 25 H .
2.2 MRABREHE

KPR e R oA R A R C R
ERIFIR AT AR AT | TR R R 24 24 T X B
1.0 mg, it B st (R BB S FH 70% £, ) e i Bl e
9 1 mg/mL % BE ST A
2.3 GC-MS S#f&s

Agilent 6890N S A {4 1% , HP-5MS (30 m x 250
pm x 0. 25 um) £ 3% B YEH, B AR
(99.999% ) , i 1.0 mL/min, YERE [T 240 °C,
PERETT A iR . R F THIR 454450 C (ff
4 3 min) ,5 °C/min-130 °C ({484 6 min) ,5 °C/min-
220 °C (f£%4 15 min) , Agilent 5973N (%, EI H
BB FURIRRE 1240 °C,70 eV HLFHU &, AT 22 K 4t
FL I 200 %A,Tﬂi’%)ﬁ%ﬁilﬂj@ 30 ~500 aMu,
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Fig. 1 HPLC chromatograms of fresh samples of L. japonica
flower (A) and leaf (B)
TE:1 THERIR 2 SRIEIR ;3 Bk RR 4 2515 T ;6 ARJREL
37 AR A8 FEtJER C
Note:1 loganic acid;2 chlorogenic acid;3 cryptochlorogenic acid;4
chiratin ;5 rutin ;6 galuteolin;7 isochlorogenic acid A ;8 isochlorogenic

acid C
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2.4 HPLC &t

Agilent 1260 ¥ AH {2,1% 4% , Symmetry C 4 (4.6 x
250 mm,5 pm) . WENAH: LIE0. 2% W RIK , B8
FEWE . T (min): 0-10-20-3040-50-51-61, Z, Ji§
(% ) :8-10-15-15-25-30-100-100 ; i i# : 1. 0 mL/min;
PEFER 10 L &% K : 240 nm,320 nm, &4R1E
it FEHE U 9 HPLC 35 1 LI 1,

3 ARSI

3.1 ARt R R MR S E R R

FERRMNRE S Fe IR 2. 1. 2 [ A R AR Rtk A T Ak
HS$% 2.3 GC-MS Z&FEFE 3 Hr. GC-MS 45240
x1,

x1 SREEMMHFHEZED R

Table 1  Volatile oils in flowers and leaves of L. japonica
AHRT BT 4
a=} iy NTE Relative content (% )
No. Compounds Molecular weight i it
Flower Leaf
J&2% Hydrocarbons
1 JESE  cis-Pinane 138. 14 0.4 -
2 %% Eicosone 282.55 0.77 -
3 1FE —+—/% Heneicosane 296.57 0.34 -
4 1 PU%¢ Eicosane 338.65 1.89 0.36
5 1E £ %E Heptacosane 380.44 9.18 1.50
6 /s Octacosane 394.77 1.03 0.51
7 1E —+ J1¥5% Nonacosane 408. 47 26. 80 19.67
8 1E = 1%¢ Triacontane 422.82 0.72 0.86
9 1E =-+—%¢ Hentriacontane 436.50 13.30 20.78
10 1E =+ %% Dotriacontane 450. 87 - 0.35
11 IE =+ =%¢ Tritriacontane 464.53 2.95 4.00
3t Total
2 Alcohols 57.38 48.03
12 (2R,3R)-(-)2,3-T [ (R,R) -2 ,3-Butanediol 90.07 0.19 -
13 R HEE Benzyl alcohol 108. 06 - 0.10
14 10- JLE# 10-Nonadecanol 284.31 6.64 27.12
15 (Z)-8-+_4f-1-f%( Z) -8-Dodecen-1-ol 184.18 0.15 -
Fiit Total
fig2 Esters 6.98 27.22
16 H i EA Z R i Monoacetin 134.06 0.08 -
17 T ANKEBE M TR Dihydroactinolide 180. 12 0.06 0.52
18 2 R TE Benzyl benzoate 212.08 0.13 -
19 FEHETR FP S Methyl hexadecanoate 270.26 0.10 0.90
20 FEREIER 2T Acid methyl ester 284.27 0.21 -
21 IV JHI7R F i Methyl linoleate 294.26 - 0.26
22 T JERR F Jik Methyl linolenate 292.24 0.12 0.81
23 iR Z.Tig Ethyl linoleate 308.27 0.15 -
24 MEJRRER Z.Tig Ethyl linolenoate 306.26 0.16 -
25 )R iR Docosanoic acid , methyl ester 354.35 1.20 -
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2 Ay S TE Relative content (% )
No. Compounds Molecular weight i it

Flower Leaf
26 )G PR g Octadecanoic acid, hexyl ester 368.37 1.24 -
27 At i H 1 Tetracosanoic acid , methyl ester 382.38 6.80 -
28 N\ LEFRSEE Octadecanoic acid ,octyl ester 396. 4 0.66 -
29 . INH2 ' HE Hexacosanoic acid , methyl ester 410.41 1.12 -
Jit Total
2% Terpenoids 12.03 2.49
30 - H a-Curcumene 202.17 - 0.12
31 FE A Phytol 296.31 0.65 9.64
32 o-Fr GBS o-Amyrin 426.39 0.35 -
BT Total
RS Acids 1.0 9.76
33 T\ 2 Hexanoic acid 116.08 0.17 0.22
34 5Bk M2 1,15-Hexadecadiene 222.24 0.06 -
35 A £ R Tetradecanoic acid 228.21 - 0.34
BT Total
{52 Sterols 0.23 0.56
36 SO B B Campestarol 400.37 2.46 0.77
37 = H§E Stigmasterol 412.37 2.40 -
38 v-4% 5 B y-Sitosterol 414.39 5.70 1.64
Fiit Total
Aldehﬁ;ififfnj ether 10.56 2.4l
39 (E,E)-2,4-5¢ Il (E,E) -2 ,4-Heptadienal 110.07 0.08 -
40 + % Dodecyl aldehyde 184.18 0.03 -
41 -2 ,4-2 Wi (EL,E) -2 ,4-Decadien-1-al 152.12 0.08 -
42 ST &1 H ik Methyl isoeugenol 178.10 - 0.36
43 TH i Fitone 268.28 0.13 0.5
44 +-E el 2-Heptadecanone 254.26 0.42 -
Jiit Total
HE Others 0.74 0.86
45 2B HEHEIFBEME 2-Mercaptobenzothiazole 166.99 0.44 -
46 2,5,8-=H3-1-Z5W} 2 ,3-Dehydro-1,8-cineole 152.12 - 0.14
47 2 EVitamin E 430.38 1.27 -
48 3-Dodecene 168. 19 0.03 -
49 (ethenylthio ) -Cyclohexane 142.08 0.02 -
50 4-Vinylcyclohexene dioxide 140. 08 0.04 -
51 77,107 ,13Z-Hexadecatrienal 234.20 0.10 -
52 [2R,4R,6R, (-) ]-2,4,6-Trimethylnonanoic 214.19 - 0.12
53 1,4-Eicosadiene 278.30 0.12 -
54 Cyclotriacontane 420.47 0.43 -
ST Total 2.35 0.26
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HRARE SCHRARIE , 4 B AL A [R] B2 v 45 5 14 1L
FrARFN ARSI [ I R T 4 AR AR SRR Y 4E
AP PR . R 1 TR, B rh g
46 MGG B, f RIS AR 91.27% . T
HIEZ A JURE, 15 26.8% , e 57.38% , Bk
6.98% ,Mi52512.03% , 525 1. 0% ,iR25 0. 23% |, {$§
EE2510.56% R I B$250.74% , HAB2.35% , it
MR RE ) 24 MEE Y, 5 ST AR 91.59% .
TR RIEY N 10-+ JUBE, 5 27.12% . Hobge
25 48. 03% , BE2% 27. 22% , BE 2% 2. 49% , W 28
9.76% , 1225 0. 56% , §S B85 2. 41% , [ 5 | Bk 2%
0.86% , HAl 0. 26% , 455 KW, 1% Fh B ALY
AR v 422 ik 20 R 2 il AR O, (HLAT DL AR
KAHE,

3.2 HPLC &4tk

WL R, 4 B AL BERE S IO b Ao o 52 5%
ZREY AL S A A i R T 3 T
JH CHE KA A i s AR 4 R AL S Y R AT R
BHN, ARSI AL T Agilent TC-C g (4. 6 x 250
nm,5 um)#¥, Agilent SB-C 5 (4.6 x250 nm,5 pum)
¥, Agilent XDB-Cg (4.6 X250 nm,5 wm) # DL &
symmetry (4.6 x 250 nm,5 pm) £ 3L PO A~ AN [R7] 2 5
Cog FEXT G BRAE SR IO Y 73 B ROR , 85 R B, R

symmetry (4.6 x250 nm,5 wm) #0235 B U 6
JEER L, PRI, ¥ symmetry C g (4.6 X250 nm,5
pm) FEXTER B AT 5 7 B 8. T AR AE
AR S B, S aisEE R, % B
T BIAH I R A 2 43 B8 B S e TR, 54 T KA
AR 0. 1% W2 0. 2% RN 0. 4% R, %t
SR AC PRI O 53 B 05, 45 5 % BUK AR o
A 0. 2% VPR €0 3% WA X6h iR 1 A e I TR 2R 8
Fb P65 VA IR AR IR BETE 20 25 °C I 30 °C i b4
R, AR R 25 CH, (o 0 50 2 B AR5 4
FEPATERE I, 45 T A S 56 W) B 0 2 A LR L 2T
W =200 Bk & & . 22 A ARk
B S SCRRAE K, 802 7E 240 nm I 5E Y
AN HLER AT AS B4 b il 1 2 5, 7 320 nm Rl
PN 5
3.3 HPLC S AEFEE
3.3.1 &M ZER

3 VA a5 T B \ o Yot Lt 5 YRR T, 40 1 B
PR BN EE T B S TR VAT, T | 2. 47 TR
SRR . DA TR AR M (Y) %o o f vk
BECX) $EAT I35, 45 B0 1 1 E J7 B AH G R
B RAETE IR A IUBR A5 e L2 2

®2 HmEFHEGHRMESR

Table 2 Regression equations, limit of detection and limit of quantitation

gy R R
5 sty [l ) 7 P ek Limit of Limit of
o 2 Linear . e
Peaks Compound Calibration curve R range ( pg) detection quantification
g0 LU (pg/mL) (pg/mL)
1 L8R Loganic acid Y =13.009x +34.322 0.9997 0.03 ~1.25 0.006 0.020
2 2x )5z Chlorogenic acid Y =28.196x +693. 81 0.9993 0.13 ~12.5 0.005 0.015
3 fagt R Cryptochlorogenic acid Y =28.006x —3.2622 0.9999 0.01-0.63 0.003 0.010
4 2425FF Chiratin Y =16.923x +2.7221 0.9999 0.01 ~0.63 0.002 0.007
5 75T Rutin Y =11.807x-1. 6634 0.9999 0.01 ~0.26 0.010 0.033
6 AKJRHEAF Galuteolin Y =18.938x +1.8497 0.9999 0.01 ~0.63 0.017 0.057
7 SFERJER A Isochlorogenic acid A Y =24.793x +1851.7 0.9990 0.13 ~12.50 0.028 0.093
8 2% JF 2 C Isochlorogenic acid C Y =42.783x-6.3165 0.9999 0.01 ~1.00 0.024 0.079
3.3.2 HEBEZEE 3.70% 4.21% 1.97% 2. 17% 2. 08% ; {5 £4 i} d]

B I) U < B AR SRR SR UM, $2°2. 47 T T
OSSR SEERE 6 U, 23 3 5 B\ Rl Ak &
Yy ¢y e T BRI B I T] , 358 S 4515 0 A D T
FRFIR B I 6] B8 AR X B 22 (RSD ) o \FiE 5349
W AL RSD 43 3 A 1. 93% . 2. 35% . 1. 07% .

f¥) RSD 4351 0.34% 0.16% 0. 14% 0.11% 0.13% .

0.09% .0.07% 0.06% , LWL &R 2 B AT

3.3.3 EAMER
RERERE [F] — S ARAEEERE 6 1y, 50501 FH 33 AL

PRBUFIEREIIT , 2 TR 5 8 AN RRAE Al 45 Py
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I AL RSD 43 Bk 2. 40% . 2. 90% . 3. 37% .
2.04% 3.89% 3.06% .3.20% .3.28% ; i &4 i [i1]
() RSD 43 %k 0. 76% 0. 45% 0. 37% 0. 34% .
0.33% .0.15% .0.10% .0.06% , ¥iBH % J7 1) &
IS
3.3.4 RBEMETH

B[] — I RE 390 F 0.2 4 .8 .12 124 h A
SYHT KRN EAS B 8 A~ A i T ALY RSD 43
WA 4.29% 3. 14% 2. 25% 2. 271% .2.52% 1.
87% \2.07% \2.48% ;& BH W [a] () RSD 43514 0.
39% 0. 14% .0. 11% .0. 08% 0. 09% .0.07% 0.
04% 0.04% , 1 FIHAREEFE]H RSD #/NF 1% ,
W TR AR AR RSD B/ T 5% , BB %KL By 4k 2 1 o
FE 24 h NERAE .

3.3.5 AmirEnick

K SR I G AR AL BERE 7S A, BE0) 1.0 g, 20 TG
BRRE A R TR G R | B SR R 24T
T ORBEA SRR A TR C bR ik i,
Fie b IR HER SR ] A T IR AN S SRR T . O
o 0] e 245 1 A2 99. 32% . 100. 44% . 98. 75% .
99.01% .98.96% 98.02% 98.19% .100.08% , #
T AR 22 40 B M. 2. 45% 2. 01% . 1. 98%
2.19% 1.87% 1.99% 2.33% 2.97% .
3.4 EMHPEELERSSENE

P4 A R ACRE A (0 A6 TN B4 AR A LS 20 Sl A
OYHT A5 H A P 1 A R i e AR, AR T A A
Wl 77 B A AL B0 B i, AT RO A,
G5 3,

x3 BEBMNELR(n=3)

Table 3 Content determination results of eight compounds(n =3)

o 2 Content (mg/g)

Compounds 1 Flower it Leaf
LR TR Loganic acid 0.40 £0.080 0.23 £0.04
23 J5fiZ Chlorogenic acid 4.17 £0.32 8.51 £0.68
fask 5 R Cryptochlorogenic acid 0.08 £0.01 0.10 £0.02
257 Chiratin 0.08 £0.01 0.48 £0.05
7T Rutin 0.03 £0.00 0.09 £0.00
AKRJRHFH Galuteolin 0.07 £0.00 1.48 £0.10
St )52 A Isochlorogenic acid A 3.22 £0.20 2.76 £0.17
SFEJE R C Isochlorogenic acid C 0.13 £0.02 0.14 £0.03
JEUFIT Total 8.11 £0. 080 13.79 £0. 14

SR E L 2RI AR, A
e 7 P 4 SRR PP A A S i 22 AR

5 B ) LA B (HSDE ) J&ad i 15 5%
T Z A e ) B 4 25 18] | 5 S A AL AR o A
JEBERE T S S BN RERY . S GE R 0T
HH I, HSDE B AT FERE D BN AL 2 1 700 LA b vy 2
BRI . K] HSDE HORAE Ny 47 HPLC I %E
AR R it T A P77 R AR R M i s 5 S 000 A VA
JEFI R

15 3 B T LATE 2% it R AR R vh 2 R
Fid, 417 mg/g, T R A, 9 0. 03
mg/g, \FIL S Y E &N 8. 11 mg/g, MEFET
SRIFIR T i R, O 8. 51 mg/g, T R ERAR,
0.09 mg/g, \F LG R &N 13.79 mg/g,

T3, 8 3 A R Ak BN AT Y % 4 ERAE

AL RN ) 08 b 4351 R 0. 262 Fi1 0. 213, 2838
PR AT, X\ ML S Y AE AL i &
N R 0.040% , LRIFFR 0. 417 % , B 4% IR R
0.008% ,425¢F 0. 008% , 77 T 0. 003% , A J &5
0.007% , S 4 JE B A 0. 322% , 5 4 JE R C
0.013% ;7ErtHR g & iy« SRR 0. 108% |, 2% i iR
3.995% ,WaZi R 0. 047% | 24254 0. 225% , 15 T
0.042% , AJRETFF 0. 695% , 543 JE R A 1.296%
SLEIERE C 0.066% .
35 AEARMHARBULEEERILE

AN i o 4 R AR B 4 il B 3 S i 3 AN AH
[Fo A S 4 4R AE 4% & I B 2 5 10 R 32 3 o Al A
Ho, ek SEk & Elm TR mA LN FRk
25 19% FIERAE2) 9% , TG A4S 7 B8 F2 U b A 7%
52529 30% fi%, W v B 28 & i IR T 3 U A R 2y



1396

KIRF=YIBE R 5T K

Vol. 28

80% HymEde fr i L HAA A\ ML A & Bt
TEfFh 225 . AR AL G & ES IR
A H A B AR AR L A AT % ) A v 4
PR 5 A B R o B I, AR B 2RI K L (H
A0 0 | Uy el 51 s e = O =1 S L ol )
SRIFIR Y T OR B R S A o AE T i
9.58 {8 28. 13 ff.14. 00 1% .99. 29 . I FHLitrhsg
Jer R RN A JB B 5 1 3 il e 245 S P 3 P Rh 8 A 7 1
[ 2. 66 f5F1 13.9 4%, BEHAIZ S Fh AR A6 1 i mT
YER— A2 R

4 it

AWF5YiE ] SPME-GC/MS Bf 4 HSDE-HPLC-
DAD X5 i B & AR AL AL AL 22 B AT T R
BB o B PRI E 54 R R M I, 2
5 DR MILIR | P i | D o I ki e\
ANEEAER S8 DI RM Z AR &R TR
T B R E R R A L A\ B B E R
5 IR TE M DR R, 0 R v R e
Sy, A B R H AR NI R A
FHB S Rh S A R BRI T H AR I S8
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