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GC-MS analysis of aroma components of
different Chaenomelesfruits
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MEN G Xiangmin® ,L IlU Le-quan® ,XU Huai-de ,L IU Laping
(1 Collegeof Food Science and Engineering, Northwest A & F University, Yangling, Shaanxi 712100, China;
2 Baihe Technical Bureau, Baihe, Shaanxi 725800, China)

Abstract : To study aroma characteristics of Chaenomeles fruits and expand developing channels of
Chaenomelesindustry ,aroma components of three different cultivars of Chaenomelesfruits were extracted
with the method of Smultaneous Distillation and Extraction (SDE) and identified by GGMS. The results
showed that 62,60 and 53 different aroma compounds were identified from Changjun,Shi Zitou and Yulan
separately ,among which 21 components were identical. The compound of the highest relative content in
these Chaenomelesfruits was 4-Methyl-5-penta-1 ,3-dienyltetrahydrof uran-2-one ,but their relative contents
were different (Changjun 11.38 % ,Shi Zitou 25.71 % and Yulan 17.72 %) . 2- Hexenal , (E)- ;2- Hexen-1-ol ,
(E)- ;3 Hexenr1-ol ,(2)- were important components that contributed to the fruit aroma of Chaenomeles,
and ionone senes such asB-ionone were al so i mportant because of their characteristic aroma. Aroma compo-
nents of Chaenomeles fruits mainly included alcohols,ketones,al dehydes,esters and hydrocarbons and a
mong them alcohol s ,ketones ,al dehydes and esters were critical compounds that contributed to the particu-
lar flavor of Chaenomelesfruits. The searching result indicated that many components such as 2- Heptenal
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(2)- ,Hexadecanal ,Octadecanal ,Megastigma-4 ,6(E) ,8(E)-triene and Megastig matrienone were identified
thefirst timein studies of aroma components of Chaenomelesfruits.
Key words: Chaenomeles fruits;aroma components; S multaneous Distillation and Extraction (SDE) ;
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1 GC/MS
Tablel GC/MSanalyssof aromacomponentsof Changjun,Shi Zitou and Yulan
! %
Relative content
No. Name Molecular formula
Changjun Shizitou Yulan
Aldehydes 9.32 5.08 10.73
1 Furfural Cs5H402 1.73
2 3 3 Fural dehyde CsH402 2.96 2.85
3 Hexanal CsH102 0.19 1.74
4 2- -4 4-Pentenal , 2- methyl- CsH100 0.40
5 (B)-2- 2-Hexena , (E)- CsH100 3.18 1.80 5.68
6 (2)-2 2-Heptend , (2)- C7H120 0.24 0.30
7 Heptanal C7H140 0.29
8 (B)-2- 2-Nonena , (E)- CoH160 0.22
9 Nonanal CoH180 0.37
10 ﬁ-ex_4_ ot -5 -4 2-Isopropylidene-5 methyl- CioH10 0.81
11 (E,B)-2 4 2 4 Decadiend , (E,E)- Ci0H160 0.36
12 ﬁ)}ﬁe aa. ?é-imet oy 1: 3-Cyclohexene-1-aceta de- CioHiO 0.30
13 ?-2(,%31,2-}?i-met hyl- 1-1cyd ohexen-)l-il-l)- Z Propend & CizH1:0 0.33
14 Hexadecana Ci6 H320 0.98
15 Octadecana Ci18H360 0.40
Esters 15.91 4.31 5.46
16 j(ester ) 3 (Methylthio) propancic acid eth- CsH1205S 0.48
17 3 Hexenr1-ol , formate, (2)- C7H1202 0.50
18 Hexanoic acid, ethyl ester CgH1602 1.98 0.18
19 Acetic acid, hexyl ester CsH1602 0.72
20 3-Hexenr1-ol , acetate, (2)- CgH1402 0.89 0.14 1.11
21 -(B)-2- -1- 2- Hexerr1-ol , acetate, (E)- CgH1402 0.32 1.44
22 3 3 Hexenoic acid, ethyl ester CsH1402 0.17
23 Hexanoic acid, butyl ester C10H2002 2.54 0.34
24 Butanoic acid, hexyl ester C10H2002 0.89 0.25
25 Octanoic acid, ethyl ester Ci0H200:2 2.51 0.27 0.53
26 2 Butanoic acid, 2-methyl- , hexyl ester C11H202 0.74
27 -2 Octanoic acid, 2-butyl ester C12H2402 0.32
28 4 4-Decenoic acid , ethyl ester Ci12H202 0.42
29 -4 Ethyl trans 4-decenoate C12H2202 0.37
30 Decanoic acid, ethyl ester C12H2402 0.25
31 Hexanoic acid, hexyl ester C12H2402 1.38 0.41
32 Butyl caprylate C12H2402 2.54 0.42
33 -5 Hexanoic acid, 5 hexenyl ester C12H2202 1.23
34 Butanoic acid, octyl ester Ci12H2402 0.36
35 5 Chloromethyl 5-chlorododecanoate Ci3H24Cl202 0.25
36 Octanoic acid, cyclohexyl ester C14H2602 0.19
37 Octanoic acid, hexyl ester C14H2802 0.70 0.21
38 Dodecanoic acid, 2 ,3-dihydroxypropyl ester C15H3004 0.30
29 t26,r5- s 2 ,5Octadecadiynoic acid, methyl es C1oH302 0.33
Alcohols 13.69 22.76 42.69
40 1-Butanol Cs4H100 0.26
41 2 1- Propanol , 2-methyl- C4H100 0.40
42 1- Hexanol CsH140 0.52 1.16 4.57
43 1- -3  1-Hexen3-ol CsH120 0.25
44 15 -3 1,5 Hexadien3-ol CeH100 0.15
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1 Continued of table 1
! %
Relative content
No. Name Molecular formula
Changjun Shizitou Yulan
45 (B)-3 -1~ 3 Hexenlol, (B)- CsH120 0.15
46 (2-3 -1- 3 Hexenrl-ol, (2)- CsH120 3.20 14.13 7.26
47 (E)-2- -1- 2 Hexerrl-ol, (E)- CsH120 0.52 0.60 4.61
48 2.5 -3 2.5 3 Hexyne-2 ,5-diol , 2 ,5-dinr Cs H1Os o m
ethyl-
49 4 - Benzenemet hanol , 4- methoxy- CgH1002 0.27
50 1,6-Octadien-3-ol , 3,7-dimethyl- C1oH180 0.26
51 Linalool oxide (fr.1) Ci10H1s02 0.34 0.18 0.60
a,a 4 -3 -1- 3-Cyclohexene-1-metha
52 nol , &,3,4trimethyl- C1oH180 1.14 0.37 0.33
53 2,60 -5,7- -2- 5,7-Octadien-2-ol , 2 ,6-dim- CioHis0 0.89
ethyl-
a, a4 -3 -1 3-Cyclohexene1-meth-
-4 anol , a,a,4trimethyl- CioHi80 1.36
-2,45,6,7,7x -4 .4 7Tx -2 2-
55 Benzof uranmethanol , 2,4,5,6,7,7a hexahydro-4 ,4, 7a C12H2002 0.53 4.82
trimethyl- , cis
a2 -2- (4 -3 )- Cydlopro-
56 panemethanol , & ,2-di met hyl-2- (4 methyl-3-pentenyl)- , Ci2H20 0.21
57 a- 3Buten-2-ol , 4 (2,6 ,6-trimethyl-2-cyclohex- CisH20 0.97 0.30
en1-yl)-
2,2.,64,7 - [4.3.0]- 1(9) ,7 -5 2,2,
8 64 ,7- Tetramethylbicyclo[ 4. 3.0]nona1(9) ,7-dien-5ol CiaH200 iz 0.23 0.74
B- 4 (2,6, 6 Trimethyl-cyclohex-1-enyl )-
59 butan2-ol Ci3H240 0.52 1.39 5.34
2,45 - Benzyl acohol , &isobutyl-
60 24 5trimethyl- CiaH220 1.01
4 (6 ,6- N -3 ) -2 4(6,6
61 Di met hyl-2- met hyl enecyclohex- 3-enyli dene) pentan-2-ol CuHzO0 i 3.47 10.68
> 4133 -7 [4.1.0]->2 )-3
62 -2 3-Buten-2-ol , 2methyl-4- (1, 3, 3-trimethyl-7- Ci1aH2402 0.30
oxabicyclo[ 4. 1. 0] hept-2-yl)-
1,2,3,4,4a,5,6,7 -a,a,4a,8 -2- 2
63 Naphtha enemethanol ,1,2,3,4 ,4a,5,6 ,7-octahydro-a,a, Ci15 H260 1.34
4a ,8-tetramethyl- ,
Ketones 15.18 28.57 21.06
64 3 -2 2-Butanone, 3-hydroxy- C4HsO2 0.16 0.25
65 4 -4 -2 2-Pentanone, 4-hydroxy-4-methyl- CeH1202 1.06
4 -2.5 -3(2H)- 3(2H)-Furanone, 4-
66 methoxy-2 ,5-di methyl- C7H100s 0.16
67 6 -6 - -2 6 Methyl-6-nitroheptan-2-one CgH1sNOs 0.30
2 -4 Cyclohexanone, 2-ethyl-4-me-
68 thoxy- CoH1602 0.33
4 -5 (1,3 )- -2 4 Methyl-5pen-
69 tar1 3 dienyltetrahydrof uran-2-one Ci10H1402 11.38 25.71 17.72
6,10 -5,9 , -2- 5,9 Undecadien-2-one,
70 6 10-dimethyl- C13H20 0.19
7n B- 2-Butanone 4 (2,6 ,6-trimethyl-1-cyclo- Cis H20 0.36 0.22 0.75
hexenr1-yl)
2,45,6,7,7x -3 (1- )-7 & -1H-2-
72 1H-2-Indenone, 2,4,5, 6, 7, 7ahexahydro-3- ( 1- C13H200 0.16
met hylethyl)-7a- met hyl
73 Megastigmatrienone Ci13H180 0.31
74 B- B-ionone Ci13H200 0.60 0.71 0.84
2 B- 3Buten-2-one, 4 (2-hydroxy-2,6,6-
75 trimet hylcydohexyl)- C13H202 0.66 0.23 0.75
344 -3 (3 )- [4.1.0] -2 3,
76 4,4 Trimethyl-3- (3-oxo-but-1-enyl )-bicyclo[ 4. 1. 0] hep- C14H2002 0.46

tan-2-one




8 GC-MS 129
1 Continued of table 1
! %
Relative content
No. Name Molecular formula
Changjun Shizitou Yulan
4 (6,60 -2 -3 ) -2 4(6,6
m Di met hyl-2- met hyl ene-cyclohex- 3-enylidene) -pentarr 2-one Cu4H0O 0.24
(E,B)-6,10 14 -5,9,13 , > 5,913
8 Pentadecatrien-2-one ,6 ,10 ,14-trimethyl- , (E ,E)- Cis H00 0.81 0.45
Hydrocarbons 30.16 36.43 13.81
79 Ethyl benzene CsHuio 3.84 4.52
80 o-Xylene CsHio 2.90 13.26
81 p- Xylene CsHio 7.66
82 Benzene, propyl- CoH12 0.54 0.52
83 4 -1- Benzene, 1-ethyl-4-methyl- CoH12 6.90
84 3 -1- Benzene, 1-ethyl-3-methyl- CoH12 7.43 0.53
85 135 Benzene, 1,3 ,5trimethyl- CoH12 1.20 1.27
1,2,3,5,8,8x -7 - 7-Methyl-1,2,3,5,8,8a
86 hexahydronaphthalene CuHus 0.29
87 4. 7- Undecane, 4 ,7-dimethyl- CizHozs 0.64
2,6,10,10- -1 [4.5] -6 2,6,10,10 Tet-
88 ramet hyl-1-oxa spiro[ 4. 5] dec6-ene CisH20 0.69 1.04 1.78
1,2,3,4 -1,1,6 - Naphthaene, 1,2,3,4
89 tetrahydro-1 1.6-trimethyl- CizHis 2.13 0.57 1.35
90 4 .6(E) ,8(B)- Megastigma-4 ,6 (E) ,8(E)-triene CizsH2o 0.35 0.35 0.54
2,6,60 -1- (3 -1.,3 )-1,3 1,
91 3-Cyclohexadiene 2,6 ,6-trimethyl-1- (3-methyl-1,3-butar CiaH2 0. 28 4.06
dienyl)-
92 a & Farnesene CisHaa 2.74 7.02 4.64
1.4 -7-(1- )- Azulene, 1 ,4dimeth-
93 J1-7- (1-methylethyl)- CisHis 0.68 0.17 0.21
94 Octacosane Cos Hss 0.30
others 15.06 2.70 3.94
95 Y- 2(3H)-Furanone, 5 hexyldihydro- Ci0H1802 0.18 1.10
2 (4H)-Benzofuranone,5,6,7, 7atetra
9% hydro-4 ,4 ,7atrimethyl- , (R)- C11H1602 0.50 1.69
-35,6,8x -2,5,5,8x -2H-1- 2H-
97 1-Benzopyran ,3,5,6 ,8atetrahydro-2,5,5,8atetrameth- C13H200 4.30 0.36 0.93
yl-, ds
2 - -2,6,6 -2H 2H-Pyran ,2-ethe-
9% nyltrahydro-2 ,6 ,6-trimethyl- CioHiO 0.34
99 Eugenol Ci1oH1202 4.69 0.57
-1,2,3,4 -3,3 -1,2 1,2-Naphthar
100 lenediol ,1,2,3 ,4-tetrahydro-3 ,3-dimethyl- , cis CizH1602 0.22
1,2,3,4,4a,5,6,8x -4a,8 -2 (2 )-1-
101 1-Naphthaenol ,1,2,3,4,4a,5,6,8aoctahydro-4a, 8 Ci5sH240 0.33
di methyl-2- (2-propenyl) -
102 Butylated Hydroxytol uene C15H240 0.20
103 L auric anhydride C24H4603 0.52 0.17
104 Hexanoic acid Ce H1202 1.85 0.33
105 Octanoic Acid CsH1602 0.16
106 n-Decanoic acid C10H2002 0.23
107 Anisole, p-dlyl- C1o0H120 2.23
108 Benzene, 1 ,2-dimethoxy-4- (2-propenyl)- C11H1402 0.80
2.2 (13.26 %) & (7. 02 %)
(4.52%) 53 ,
, 5 4 -5 (1,3
, 60 )- -2 (17.72%) 4 (6,6 -2-
5 4 51,3 )- -3 ) -2 (10.68%) (2)-3
(25.711%) (2-3 -1- (14.13%) 1- (7.26%) (E)-2- (5.68 %) -
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(5.34 %) 28 46 ,
: , 60 53 , [6] 14
7 Schreyen % ,
62 , 2- -2- 3
2 9 Satoru 1 ,
4 - ,
5(1,3 )- -2- (11.38%) [67,12] ,
(7.66 %) 3 -1- (7. 43 %) (2)-2-
(4.69 %) -3,5,6,8a -2,5,5,8a -2H- 5 2.5 ,
1- (4.30 %) (3.84%) (B)-2~ 4 (6 ,6- -2 -3
(3.18 %) ) -2 4,6(F) 8(B-
[ ]
, 15. 91 %; (1] ;o 1.
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