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Comparison of Volatile Components from Flos Lonicerae Extracted by Headspace Solid Phase Microextraction and

Steam Distillation
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Abstract: The conditions for extracting volatile components from Flos Lonicerae by headspace solid-phase microextraction
(HS-SPME) were optimized by one-factor-at-a-time and orthogonal array design methods. Gas chromatography-mass
spectrometry (GC-MS) and gas chromatography-quadrupole time-of-flight mass spectrometry (GC-QTOF MS) were used
to detect the extracts obtained by HS-SPME and steam distillation (SD). The results showed that the optimum conditions of
HS-SPME were as follows: extraction temperature 60 C, equilibrium time 25 min, extraction time 60 min, and desorption
time 5 min. Under these conditions, 59 components were identified, accounting for 97.17% of the total amount, and the
main components extracted by HS-SPME were terpenes, alcohols and aldehydes; a total of 68 components were identified
from the SD extract, accounting for 91.69% of the total amount, with alcohols, aldehydes and ketones being dominant.
Accordingly, the types and contents of volatile oil components extracted by the two methods were quite different. This study
provides a scientific basis for quality identification, development and utilization of Flos Lonicerae.
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Fig. 1  Effect of various factors on the extraction of volatile compounds

from Flos Lonicerae
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Table1l Results and analysis of orthogonal array experiments
wpy AR BER CER wwm pumy

1 80 60 20 47 1353872349
2 60 50 30 33 1608 155297
3 80 40 30 45 1292 050 554
4 60 60 25 37 1696 715 074
5 70 60 30 41 1572470 649
6 80 50 25 46 1417238217
7 70 50 20 42 1448 924 348
8 70 40 25 40 1372637749
9 60 40 20 32 1585896 158
ky 34.0 39.0 403

ky 41.0 40.3 41.0

ky 46.0 417 39.7

R, 120 27 13

k;  1630255509.2 1416861487.0 14628976183

ky 1464 677582.1 1491439287.1 1495530346.5
ky  1354387039.9 15410193572 1490892 166.5
R 275868469.3 1241578702 326327282
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Fig.2  Total ion current chromatogram of HS-SPME extract
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Table2 Results of GC-MS analysis of HS-SPME extract
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ARTEIE R M B 3 BRI Ak B, LA 5
B &0 52 HS-SPMEE A B R A6 4% K M A I A 4L &
NAB;C,, Bl FBURFE60 C. ZKHLF A 60 min, T/
i A]25 min.

2.2 HS-SPME-GC-MS: 45 e 5447

F2 B2, 19775 B FTHS-SPME 2% 11 %oF 1L AR 1845 /2 14 ik
Iy AT R BT GC-MSHEAT R, 155 1L AR IE 15 K
PR RSB E (E2) , B HAMDISHI{R B 45
Ol AT et abr. dRER, LEWR T3 AN, K

ju} JiNra q

7 M M OSY Sod sen e AR AR
| -peten-3-o 13- CHO 616251 684 684 884 84 12
2 pentanal [ CHO 10623 69 69 99 99 045
3 propanoic acid CHO, 79094 710 00 939 99 066
4 1-pentanol 1-[{ CHO  TIH40 68 65 93 93 045
5 (@) 2-pentenol Ji-2- T CHO 1576950 113 767 95 955 LIS
6 hexanal T CHO 66251 802 800 98 98 432
7 Dmethy-Dpentenal 2-FAED AR CHO 623369 84 87 891 891 018
§ (B)2-hexenal (E)-2- IR CHO 6728263 856 84 90 90 0I5
9 cis-3-hexene-1-ol f-3-C45- 1B CHO 928961 859 857 916 916 0.6
10 dmethyl-3-penten-l-ol 4 BRI LB CHO0 76893 863 868 858 84 03I
1l I-hexanol I CURE CHO 173§ 868 9B 94 237
1 heptanal i CHO L7794 901 914 914 030
13 a-thuene o- Il CoHg 2867052 928 929 926 926 026
14 o-pinene a-J Coll, 80568 934 937 93 93 07
15 camphene /i Coly 79925 949 952 907 907 0l
16 sabinene 127 Coly 387415 975 97 915 91T 084
17 f-pinene f-3ki CHe 127913 958 979 937 937 380
18 Sheplenone, G-methyl- FERE  CHO 10930 90 9% 882 82 048
19 frmyreene p-f Fili CoHy 123353 93 991 938 942 14
2 octanal [FE8 GHO 14130 1006 1003 919 919 031
2 a-terpinene o-FA S Col 9865 1019 1017 881 881 029
2 p-cymene 4SRRI Coly 9876 1027 1025 939 942 746
3 D-limonene F 4 Col, 5989275 1032 1030 913 913 513
bl erpinene AT Colly 99854 1062 1060 951 951 084
25 I-octanol IF 3 CHO L85 1076 1071 92 92 296
% py”é‘?ggsyﬁgﬂgﬁg‘hyl' CHN, 136061 1084 1082 881 881 01l
7 terpinolene i 1% CoH 586629 1091 108 865 865 0.6
bi§ linalool CHO 806 1104 109 886 890 031
29 nonanal 7 CHO 14196 1107 1104 92 952 167
30 phenylethylalcohol 5 2. CHO 6028 113 1116 94 94 169
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3l ”",i”;é{"i.;%ﬁ?ﬁ;fﬁ%g&jﬁ'ghixée?g;°‘ CHO TR0 117 113 93 W6 087
3 chrysanthenone %5 CH0 473063 1131 1123 921 921 040
B camphor Ffi CHO 622 1151 1145 4 125
4 trans-menthone HE A CHO 89805 1160 1154 893 893 029
% wndecane, 3-methyl- 3-F 4 Colly 100433 1171 1170 §18 878 0
% menthol F i CHO 8781 1180 1174 803 819 026
3 naphthalene 2% Clly 9103 1192 1182 908 914 01l
3 decanal 588 CH0 12312 1209 1206 %41 941 035
3 feyclociral R RS CHO 6257 128 100 82 80 031
40 panschrysanthenylacetate FUA 2B CH,0, SUBRSS 1240 1239 oM 947 0%
4l Decarvone 1B H CHO 24168 1253 1246 %6 865 023
) lnalyl acette ZE % 5T CllO, 15957 129 1257 91 911 00
4 I-decanol 1- 548 GO0 1231 128 103 93 9% 08l
“ bomyl acetate ZLJ51K B CHO, 76493 1292 1285 90 900 024
8 thymol 7 2 CHO 8988 1316 1306 88 87 030
46 tridecane, 3-methyl- 3742 Cdl, 18413 1371 1371 80 s 0l
4 copaene 7245 Cly 3856255 1383 136 89 89 03
4 arcedtene - ALV Cfly 469614 142 141 817 87 017
49 caryophyllene 717 CHy 87445 1429 1419 941 %1 05
50 o-bergamotene o~ Cly 1769057 1402 145 889 89 017
5l (E)f-famesene (B f-4 2T Cly 19704848 1461 1457 808 808 016
52 a-curcumene o3 £ Coly 644304 1490 1483 941 943 (.54
53 dihydroactinidiolide ~SBMEMARE  CHO0, 17092921 1548 1548 933 933 03I
54 caryophyllene oxide 71T L4 CH0 1139306 1597 1593 854 84 0.3
55 cedrol AR GO TIR 1618 198 80 88 022
5 llb;pgegyézéég;e%ge‘hy‘ Cle J0S8H1 1673 1663 84 sM 03
ST diisobutyl phthalate PR "B "R TRE  CH,0, 84695 1879 1810 944 94 045
S8 dbuylphbole AT FECTE  CHL0, 8742 192 1965 94 904 0I5
% he““e"‘ggﬂ%"i‘zf_%ﬁg‘g?”em CHO, 132K 2406 2396 915 915 033
2.3 SD-GC-QTOF MS:7#r
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PREAIN [E])/min
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Fig.3  Total ion current chromatogram of SD extract

FIHGC-QTOF MSH: I SDE TR B Ll AR AL A i
BRI LA TR (E3) |, JExE i
PR PEAM T, SRR, SERIIEI102 Mg, % i3t
68 sy (K3 , HIERVEY B AR AR 91.69%,
S AIN20 MEERALE Y (36.44%) T FHEEILEY
(14.20%) . 10 RS &Y (10.35%) . 6 Rk
AW (9.54%) 10 MR AY (7.85%) 3 PR
&M (1.70%) A2 MlAbFr L& (11.62%) .

Horp &g m A oA THEE (9.45%) , FHIKHE 5%
i (8.23%) . HHEE (7.00%) . 4-2JFF-2- A F
By (5.54%) « KYG+HEd (4.61%) . HKZIE (4.54%) .
AT FElE (4.20%) . 3-ZJFHEmEnE (3.75%) « 3-Hf
B (2.95%) . -5 REEEEAY) (2.83%) .

#£3 SDRHEGC-QTOF MS4#i4s R
Table3 Results of GC-QTOF MS analysis of SD extract

2 4 pen oy E DO BREWRTR
B0 OHEE SEE SR e AR

I 3fualdhye 355 CHO, #8602 9162 89 &2 96012 %6011 295
1 Mhewendl B (BT CHO 678263 8136 81 84 980N3 BB 025
3 cnore -y EEETAE  CHO, L9267 8681 909 911 1100363 1100368 03
4 benzaldehyde R CHO 106527 8123 959 962 106418 106419 700
5 prdnedetenyt3ZEEME  CHN IDISST 8636 96 975 1050583 1050578 375
§ hexanoioacid U CHO, 6 B8 W W —  160BT 05
7 2‘”“?5?“?&'%‘?&%%%‘%““"" CHO B 800 %5 %6 100728 10072 009
$ Delmonene F Ol 9915 8625 108 1031 136148 BAISY 017
y benzylalcohol £ CHO 100516 §100 1035 1036 1080573 1080575 018
10 benveneacelldehyde £ 2B CHO I8 8683 100 1045 1200576 1200575 100
I cishinaloolovide Jf-FREERMS  CHO, 5989433 6798 1070 1074 1701303 1701307 283
12 pyzie 264y 262 EHE  CHN,  I06T2RL B89 L0 1084 1360985 1361000 022
B3 ﬂgf%‘;ﬁﬁﬁ(f@“ﬁgf) CHO, MY BH 1086 106 — 10107 19
4 Tinlool ;48 CHO  TRTB6 AT 109 1099 141359 1541358 823
s hotrienol {4 4 CHO 295485 8800 1100 1107 1201 152101 420
16 phenylthylaloohol £ CHO 68 8766 111 116 1220726 1220732 037
17 benzylnitrle 72 B¢ CHN 104 9439 1135 1140 1170579 1170578 434
18 camphor {45 CHO  T6R2 S 1M6 1145 IS97 121201 020
9 cisocimenol B HIER OO 6596 86 115 15T IS IS4I58 050
N posomenl RRHEE GO0 6609 815 116 1169 1541362 541358 098
1l tepinen-4-l 4855 CH,0 SIS 8505 1180 1177 14361 1541358 022
D pomadol HEEESE  CMO 199 SLOY D186 1183 1501040 1S01M5 039
2 terpineol o-f10E CHO 98555 904 1194 1189 1161 154158 945
bl safranal {88 CHO 116267 8865 1198 1201 150.1041 150.1045 0.8
% -{4-methyleyclohex-3-en-1-yl)propanal C m ) ) c )
MR LB L0 DSBS 61T 1209 1209 12195 12101 2%

% neraniol 5767 OO 10652 SLOT 124 128 ISHI8 SIS 032
i Daarvone FEEFH CHO 24168 8507 145 1266 150043 150045 020
Do LYoy s s 1w 1w ome i o
29 eraniol B CHO 106241 8823 1250 125 141361 141358 191
3 thymol Fi ) CHO 09838 9061 1200 191 150049 1501045 035
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