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Analysis of volatile components of lablab (Dolichos lablab L.) from
Northeast China using HS-SPME/GC-MS

WANG Yan,ZHANG Yue,CHEN Shan-shan,
ZHAO Chun-bo,ZHAO Jing,SONG Shu-yao

(College of Horticulture , Jilin Agricultural University ,Changchun, Jilin 130118 ,China)

Abstract: [Objective] The aim of this investigation was to analyze volatile components of lablab
(Dolichos lablab 1..) from Northeast China to provide theoretical information for lablab cultivation.
[Method] Combination of headspace solid phase micro-extraction (HS-SPME) with gas chromatography-
mass spectrometry (GC-MS) was applied to study the volatile compounds of crude and cooked lablab pods.
[Result] A total of 40 volatile compounds,including 10 aldehydes,6 alcohols,8 ketones,8 esters,3 Hydro-
carbons, 2 acids, 2 heterocycles, and 1 Phenols, were identified in crude pods, among which 1-nonanol
(27.46%) s (E)-2-hexenal (21. 75%) , hexanal (8. 04%),2,5, 5-trimethylcyclohex-2-enone (4. 89%) , and
(E)-2-Nonenal(4. 14 %) were the major ones. A total of 25 volatile compounds,including 4 aldehydes,5 al-

cohols, 4 ketones, 6 esters,5 hydrocarbons,and 1 heterocycles, were identified in cooked pods,among which
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1-octen-3-01(29. 90 %) ,2,5,5-trimethylcyclohex-2-enone(13. 59 %) , phytol(10. 94 %) , 9-eicosyne(7. 22 %) ,
and 2,6,10,10-tetramethyl-1-oxa-spiro [4. 5] dec-6-ene(6. 04 %) were the major ones. Twenty-five volatile
compounds of lablab pods disappeared after cooking, while 10 new compounds were generated. Relative
contents of 14 volatile compounds of lablab pods increased after cooking,and that of one compound de-
creased. 1-nonanol, (E)-2-hexenal and hexanal majorly contributed to green pods odor and they interacted
with (E,Z)-2, 6-nonadienal., (E)-2-nonenal, (E, Z)-2, 6-nonadien-1-ol, hexanoic acid, hexyl ester,2, 3-oc-
tanedione, eugenol, (E,E)-2,4-heptadienal, tetradecanal , and 2-pentyl-furan to form the special odor. 1-oc-
ten-3-ol contributed the most to aroma of cooked pods and it acted with 2,6,10,10-Tetramethyl-1-oxa-spi-
ro [ 4. 5] dec-6-ene, benzeneacetaldehyde, nonanal, (R)-5, 6, 7, 7a-tetrahydro-4, 4, 7a-trimethyl-2 (4H )-
benzofuranone, 2, 6, 6-trimethyl-1-Cyclohexene-1-carboxaldehyde, caryophyllene, decanal, and (E)-6, 10-
dimethyl-5,9-undecadien-2-one to form the special flavor of cooked pods. [Conclusion) The main flavor

compounds of lablab from Northeast China was identified as 1-Octen-3-ol. Volatile composition of lablab

pods changed significantly after cooking.

Key words: lablab ( Dolichos lablab L.) ; volatile compounds; headspace solid phase micro-extraction

(HS-SPME) ; gas chromatography-mass spectrometry (GC-MS)
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Fig. 1 HS-SPME/GC-MS total ion chromatogram of volatile compounds in lablab pods from Northeast China
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Table 1 Volatile components in lablab pods from Northeast China

e AR/ Vo
et 4 R TRERE A /min (R EE Vg x Relative content
) Molecular . —
Component name RT RI MF formula i Y% g
° Crude pods Cooked pods

&2 Aldehydes

O\ ¥ Hexanal 3.492 806 814 CsHi120 8. 04 —

T M- 2-Hexenal, (E)- 4.937 811 914 CsHi0O 21.75 —

(R JX)-2.4-8 " k& 2, 4-Hexa- . -

dienal. (E.E)- 6.902 862 876 Cs Hg O 2.27

(R, [2)-2,4-5F — s 2, 4-Hepta- . -

dienal. (E.E)- 10. 127 998 868 C;Hi10O 0.78

{5 T Benzeneacetaldehyde 11. 282 1048 758 CsHgO — 1.78

F % Nonanal 13.173 1081 797 CyHyis0 — 1.44

-2-, i-6-T- —. - adie- -

B2, Ji-6- Z R 2, 6-Nonadie 14.506 1108 911 CoH1, O 2.58 —

nal, (E,Z)-

J2-2-TF- %W 2-Nonenal, (E)- 14.671 1112 922 CoHi0 4.14 —

2% Decanal 15.716 1183 880 CioH20O 0.22 0.95

(s J2)-2,4-T 4% W 2, 4-Nona- _ . -

dienal, (E.E)- 15.913 1188 852 CoHy, O 0.18

B3 #7 B [ 1-Cyclohexene-1-car- . ‘ B

bomaldehade..6 .6 tuimthol- 16. 068 1204 876 CioHis0 0.15 1.51

N & 5% % Tetradecanal 23.077 1795 863 Ci HosO 0. 27 —

EiT Total 40. 40 5.67
%25 Alcohols

1-T- % 1-Nonanol 5.535 815 792 CoH30O 27. 46 —

1-245-3-1 1-Octen-3-ol 9.122 953 934 CsHi50 0. 85 29.90

4-F FL-5-28 W 4-Methyl-5-decanol 12.910 1071 706 Ci1 Hz,O 1.13 —

Z9 i G- — 4 i _ o

F2-2. It 6~ —J B 2. 6-Nonadien 14. 933 1132 804 CoHy50 2.06 —

1-ol. (E.Z)-

2,4,7,9-PU B Be-5-28 k-4, 7- - . o

2,4,7,9-Tetramethyl-5-decyn-4 , 7-diol 19. 352 1 408 K Ci4He6 0, 0.46

S Tsophytol 25.536 1938 835 CaoHioO — 0.52

-2k it Phytol 27.234 2 104 904 Ca0Hyo O 1. 82 10. 94

3,7, 11, 15-P4 I -1 K i Je-3-

fi# 1-Hexadecyn-3-ol, 3, 7, 11, 15- 27. 405 2131 720 CsoH350 0.37 2.52

tetramethyl-

Eit Total 33.69 44, 34
il 2% Ketones

2,3-3¢ i 2,3-Octanedione 9.227 969 818 CsHy, 02 1.17 —

8-T -3 0 M Cyclohexanone, 3- 13. 146 1078 738 CiHi0 0.81 -

butyl-
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453% 1 Continued table 1
e A B i/ %
et 4 BRI /min  PLE R Ve g ’ Relative content
. Molecular — —
Component name RT RI MF formula 3 I
° Crude pods Cooked pods
2, 4-T-%¢ il 2,4-Nonanedione 16. 549 1240 723 CoHi502 0.14 -
S DI = " £ .5
2:5. 5= W A2 SR O 2.5.5 17.857 1318 754 CyH1 O 4.89 13.59
Trimethylcyclohex-2-enone
o % >~ 3-Buten-2-one,4-(2,6, . . ,—
S oteimathyl- 2 cyelohenemloyl). 19. 565 1413 866 Cis HioO 0.15 0.52
M IENER 5, 9-Undecadien-2-one, ) .
E10cimethyL., (Ey- 19. 860 1428 833 CisHz O 0.08 0. 46
B*%EE 2% fi 3-Buten-2-one,4-(2,6, o _
6-trimethyl-1-cyclohexen-1-yD-, (E)- 20. 387 1463 888 CisHa O 0.63
¥ 23+ F LB Cyclopentade- 21.071 1675 757 Cis Hs O, 0.19 -
canone, 2-hydroxy-
FEER 6,10, 14-= H -2 o b2 < _
2-Pentadecanone, 6,10, 14-trimethyl- 24.480 1838 w7 Cis Hss O 0.77
Eit Total 8.05 15. 34
fig 2% Esters
JK A% 1 F R Methyl salicylate 15.523 1176 931 CsHs O3 1.41 2.09
TR S TS 2% i (O _
¥ 4 5% i Cyclopropanecarbox 16. 192 1205 749 CiiHzs O; 0.18 -
ylic acid,decyl ester
- ENmR-3 HH-2,4, 4= &
A i Propanoic acid, 2-methyl-, 3- 18. 756 1 381 858 Ci2H2 Oy — 1.72
hydroxy-2,4,4-trimethylpentyl ester
C\ ik C fif Hexanoic acid, hexyl ester 18. 863 1 389 795 Ci12H2 O 0. 24 —
AR ERE N TR 2(4H)D-Benzofura-
none,5,6,7,7a-tetrahydro-4,4, 7a- 21.078 1677 813 Ci1Hi50, — 0. 60
trimethyl-, (R)-
2-H B Y AR-1-C 1, 1- Y ) -2- 1
F-1, 3-T§ X fif Propanoic acid, 2- - - . _
methyl-, 1-(1, I-dimethylethyl )-2- 21.759 1761 859 CroHao O 2.43
methyl-1,3-propanediyl ester
: kel A & adecanoic aci
b ) R W Hexadecanoic acid. 25.302 1908 930 Ci7 Hy, O: 2.81 0.79
methyl ester
b B B2 £ i Hexadecanoic acid. 25. 961 1978 888 CisHys Os 0. 36 -
ethyl ester
_ — RS = Oe-
8. L1 /\ ik — S ! i 8. 11-Oc 26. 949 2 084 850 CroHy O, 0.15 —
tadecadienoic acid, methyl ester
_o-|- J iR H i 9o _
B9 /L s ) i 9-Octade 26. 999 2 085 835 CroHss O, 0.16 —
cenoic acid,methyl ester
2 it A T i ; ; _
P T Hexadecanoic acid, bu 27. 749 2157 903 Ca0Hip 02 0.58 1.73
tyl ester
3t Total 5.88 9.34
2 Hydrocarbons
+ = 4% Tridecane 17.474 1 300 836 Ci3Hag — 0. 86
+ U ke Tetradecane 19. 055 1 400 892 Ci1Hsp 0.28 1.58
£1 474 Caryophyllene 19.510 1412 825 Cy5 Hoy — 0.42
9- 4k 9-Eicosyne 24,412 1 836 810 Cyo Hag 1.13 7.22
1,4-—+ W 1.4-Eicosadiene 24. 858 1 889 813 Coo Hsg 0.68 3.87
Eit Total 2.08 13.95
RIRZE Acids
iR Octanoic Acid 15. 394 1154 803 CsHi6 02 0. 65 -
FE M R n-Hexadecanoic acid 25.698 1968 905 CisH32 0, 0.65 —
3t Total 1. 30 0
ZL 382K Heterocycles
2-1F & # Wi Furan, 2-pentyl- 9. 453 977 843 CoH1, 0O 0.91 —
KA BEE 2,6,10,10-Tetramethyl- 17. 566 1316 925 Cis Has 2.95 6. 04
1-oxa-spiro [ 4. 5] dec-6-ene
Eit Total 3.85 6.04
fi5 2 Phenols
T W Eugenol 18.525 1362 824 CioH120, 0.18 -

=R R

”

Note:“—" not detected.
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Table 2 Changes of number of volatile components in lablab pods after cooking

HRALGY
Disappeared
component

FTES

Component type

Ay

New component

HEAEY

£ Aldehydes 8 2
fiz22% Alcohols 3 2
fili] 2% Ketones 5 1
fie 2% Esters 5 3
122 Hydrocarbons 0 2

(A L ES - LS Y
. Disappeared
Component type New component
component
RIERZL cids 2 0
Z& 312 Heterocycles 1 0
fin 2% Phenols 1 0
41t Total 25 10

3 e L
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