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Analysis of Volatile Flavor Components in Three Onion by Headspace
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Abstract: In order to study the volatile composition of onion, the volatile flavoring substances of the onion were extracted
by headspace solid phase microextraction and determined by gas chromatography-mass spectrometry. The effects of
extraction fiber head, extraction temperature, extraction time and desorption time on the total peak area and the number of
effective compounds were investigated. The optimum extraction conditions were determined as follows: Extraction fiber
50/30 um DVB/CAR/PDMS, extraction temperature 60 °C, extraction time 60 min and desorption time 5 min. Under the
optimum experimental conditions, the volatile compounds of onion with three different colors were analyzed and identified.
The results showed that a total of 61 kinds of volatile flavor compounds were identified. A total of 37, 40 and 49 volatile
flavor compounds were detected in the white, red, and yellow onions, respectively, and the peak area content of these
volatile flavor compounds accounted for 70.29%, 81.92% and 79.03% of the total volatile components, respectively. In the
61 volatile flavor compounds, 27 were sulfur compounds, 13 were aldehydes, 13 were alcohols, 4 were ketones and 4 were
others. There were 22 kinds of volatile components in the three color onions, of which sulfur-containing compounds
account for a relatively large proportion, especially the relative content of diisopropyl disulfide and (E)-1-propenyl-2-
propenyl disulfide. The sum of the volatile components of the three color onions accounted for more than 20%, which
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contributed a lot to the formation of the characteristic flavor of onions. The relative content of sulfur compounds in red and

yellow onions was much higher than that of white onions. The relative content of 2-methyl-2-pentenoaldehyde in red onions

was higher than that of white and yellow onions.

Key words: onion; headspace solid phase microextraction; gas chromatography-mass spectrometry; volatile flavor
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Fig.1 Effect of different extraction fibers on extraction
efficiency of volatile substances from onion
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Fig.2 Effect of desorption time on detection of volatile
components of onion
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Fig.4 Effect of extraction temperature on detection of volatile
components of onion
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Fig.5 Total ion current chromatograms of volatile
components in white onion
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Fig.6 Total ion current chromatograms of volatile
components in red onion
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Fig.7 Total ion current chromatograms of volatile

components in yellow onion
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Table 1 GC-MS analysis of volatile compounds in onion

AT (%)
5 PREEEE (min) EWAR CAS% AT XS RE T
EmLEY

1 6.04 Carg’%‘}jz%ﬁde 75-15-0 Cs, 76.14 1.88 139
2 22.04 3 ’4'31,) jﬁt?gﬁggﬁgene 632-15-5 CH,S 112.19 0.92 0.62
3 2330 ((E E> )%}%g?p%%)ig%;e 104324-36-9  CgH,S 114.21 006 017 009
4 23.99 3‘%%%}%; 502-88-1  CeHyoS 114.21 017 008
5 24.63 Me?ﬁ%’gg&%&ﬁde 2179-60-4  C,H,S, 12225 037 336 415
6 26.07 2’4'21,)1‘;‘%1#25;%“6 638-00-6 CeHyS 112.19 3.84 3.57 2.85
7 2623 25 f;f';t&ygugge“e 638-02-8 CeH,S 112.19 2.07 1.65
8 26.81 (E>(}5;\Af fgg_’;_”%ggg‘;};ﬁ&fm 23838-19-9  C,H,S, 120.24 2.00

9 28.40 (Z)Elz'yf tggép%’ggg%fgm 23838-18-8  C,H,S, 120.24 019 524 305
10 34.04 Dﬁ:sjg_%’ggz%ggfe 4253-89-8  CGHy,S, 150.30 1241 1005 13.11
1 34.87 b ‘g%hﬁ t?%ﬁde 3658-80-8  C,H,S, 12626 105 038
12 3742 11' Aﬁ%%gs;‘g’%yg;‘;gﬁe 67421-85-6  CgH),S, 148.29 031 043 134
13 37.99 () EE;K‘%?%YI%):;%%};%%%&“‘? 23838213 CeHyS, 148.29 1520 1681 148
14 41.14 f%;fgg%g‘%’;g%gﬁge 122156-02-9  CgH,oS, 146.27 0.18 031 0.51
15 4427 Me@%‘:ﬁgg};ﬁ“‘: 17619-362  C,H oS, 154.32 0.55 0.73
16 45.46 (;%)ﬁg%yéﬁrigaiwgﬁ%jgﬁ 67269-06-1  CoHygS, 146.27 224 256 132
17 45.85 ((Zz))r.gr;pjz}yéﬁrigmfeg;%igﬁ 67230-81-3  CHyoS, 146.27 082 055
18 47.41 Methrypl % ff%h%gfgggl@%%ﬂﬁde 53897-66-8  CsH,,S, 168.34 0.16 0.07
19 52.29 2'Mercap;‘f%}%gﬁﬂ%ﬁ%ﬁmi”hem 137363-86-1  CgH,S, 146.27 3.73
20 52.68 D@%’gg%@‘ie 6028-61-1  CgH\,S, 182.37 3.62
21 54.11 (fE?)zthIo“:a‘gggl 5910-87-2  CyH,,0 13821 0.25 0.03
2 55.66 1’2'1]? 21(2(('5 g;ﬁ%%%@%‘ﬁane 2383823-5  CgHyoS, 146.27 025 014 007
23 55.87 34?;“?5???‘2%’?%?;0“ 10547-83-8  C¢HO,S 142.18 0.40 0.34 0.10
24 59.07 (Ek;’;ﬁ{%ﬂ%ﬁjj%‘%g}igm 23838279 C¢H,,S, 180.35 6.22 6.43 448
25 60.17 <ZT;;ii%%%jj%‘%gj{%&“e 28383268 C¢H,,S, 180.35 612 391
26 62.52 1-(1 -%;r%%f%g%ég?%gmm 126876-22-0  C;H,S, 196.40 0.19 022
27 67.34 I'Methgjlgl(_l('l(f’%’g% g;%%‘%%ggmfam 126876:23-1  C;H,,S; 194.38 055 094

[E2S

28 7.42 Pr"pyl_lﬁ‘gégptan 107-03-9 C3H,S 76.16 0.39
29 20.09 ((EE) )2244H£’§°gn11@;’1 111-284  CH,,0 98.14 97 1201  7.34
30 37.64 1-Octen-3-ol 3391-86-4  CgH,O 12821 031

1431
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5 LR FE I E] (min) AL/ E CASS P AHXT o5 HXTEARCR)
75 PREESE] (min A 7N ASS & o - - -
HPER WA HETA
2-Ethyl-1-hexanol
31 40.18 A, 104-76-7 CgH, 0 130.23 0.20 0.20 0.12
32 44.45 1'1(_);%%01 111-87-5  CgH0 130.23 0.98 0.22 0.58
3-Methyl-2-butanol
ian 75. C.H,,0
33 45.04 Lo T A 598-75-4 Hy 88.15 0.08
E)-2-Octen-1-ol
34 48.17 ( (é)_z_%%@o 18409-17-1  CgH, 0 12821 0.16 0.01
35 50.65 l'ﬁ‘;é‘%%"l 143-08-8 CoH,0 144.25 0.28 0.09 0.24
36 56.90 C;;‘;'.f@'%"] 106-22-9 C,oH,,0 156.27 0.07 0.15 0.25
37 62.00 Z'ZT_T?E;O] 1653312 C3Hy0 200.36 0.12 0.59
Benzyl alcohol
Zy 514 C,H,0 _ . )
38 63.08 G 100-51-6 Hy 108.14 0.17 038
39 64.05 Phe“yl%f}glgglc"h"] 60-12-8 CeH,,0 122.16 0.32 2.88
40 67.81 Triethylene g;ffﬁimi%%;d"decyl elher 3055045 CpHy0, 318.49 0.82
(2SS
41 6.64 P r%ggal 123-38-6 C,HO 58.08 1.72 1.69 1.65
42 15.57 H‘é"g‘ﬂ 66-25-1 C.H,,0 100.16 0.32
2-Methyl-2-pentenal
43 19.78 BT vy 623-36-9 CeH, 0 98.14 0.58 1.02 0.44
44 21.32 Hg&gal 111-71-7 CH,,0 114.19 0.10 0.02
Octanal
45 27.84 g 124-13-0 CgH, O 12821 0.13 0.15
E)-2-Heptenal
46 3041 ((E))_z_)j;%g 18829-555  C,H,,0 112.17 0.14
47 34.57 N;’%gal 124-19-6 C,H,s0 142.24 434 0.76 0.92
E)-2-Octenal
48 3721 EE;2_¢;%%% 2548-87-0  CgH,,0 126.20 0.30 0.15 0.10
2,5-Dihydroxybenzaldehyde H
49 40.46 25 AT 1194-98-5  C,H,0, 138.12 0.07 0.02
50 41.30 D;f%gl 112-31-2 C,oH,,0 156.27 0.17
(E)-2-Nonenal
51 43.89 (B)2 T AR 18829-56-6  CoH,c0 140.22 1.42 0.30 0.43
E)-2-Decenal
52 50.41 EE;M;C;%“;E 3913813 CyH0 154.25 0.39 0.19
53 56.72 égff%%g 2463-77-6  CpHy0 168.28 0.10 0.03
T2
54 59.53 2-Tridecanone 593-08-8 C5H,0 198.34 0.22 0.24
' 2=k 08 s - - ‘
55 59.79 2’42'%;“5%}[;]’“6 14090-87-0  CgHy,0, 142.20 0.94
6,10-dimethyl-5,9-undecadien-2-one
56 62.01 6,100 A 0 Sk - 689-67-8  Cj3Hy,0 194.31 0.24 0.17
57 65.04 1""?&2"%?‘?‘%%“’“ 37-88-7 CeH0, 112.13 0.17
HiAh
2-Aminopentane
58 4.61 i, 63493-28-7  C,H;N 87.16 0.40
59 44.62 Linalyl acetate 115957  Cy,HyO 196.29 0.12
: LRI 937 Callas : :
60 50.35 Buta$’é; acid 107-92-6 C,H0, 88.11 041
61 62.71 Heneicosane 629-94-7 CyHy 296.57 0.15 0.27
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Table 2 Comparison of types of volatile compounds and their
relative contents in onion

Ak AE(%) M HEC) M SE%)
WS 15 47.53 23 64.01 25 60.06
[l S 11 9.54 6 3.99 11 4.12

[l S 7 11.70 9 13.36 8 13.60
FiZE 3 1.40 0 0 3 0.58
oAb 1 0.12 2 0.56 2 0.67
A 70.29 81.92 79.03

G, 5 FhEESEN 5 BRI . B EALAPIE =R
PR A S IR R | BB, AR R
PNELGREEAN (B ) - 1- PN k-2 - N 3k ik, Ay
JEAH RT3 B ) S FIAE =R e 2 R S vh
i EELRESHE L T 20%, X TE AR 2R FRAE XU BT
BREZ K, iX 5 Rokayya S5 [URF R 45 R AL, —Fp
(ORI ¥R M 22 F, An(E) -Mh 3&-
1-DU U IEA e . PP P Ok Ak | 2,4- — F JLmgE gy
(Z)-1-W 32 P e —amilik . — SNk it . 1-04
PN2E-2- S P2 e . DI . 2- 2 5-2- T AT (E)-
2,4-0 IR 1-BEAE L 43, A BT A P AR XUBR, (H 2
ASTR] SR 2 b AT B0 & A — B 255, th
UNET P FE 2 (B) -1 -TN M 3-2- TR s 3k —amlik i 5
(16.81%) =11 B A B VR4, T B e zvh 7
PRHE AR & 5 (13.11%) 350

RS RS S 2B AR, #8E T ANIE
TR R SE TR . SIS BB A P
R MRSy, FIRHEA R T AR R E XU . 8
AR S Y EERIE T A RIRTIAR S-alk(en)
ly-L 2B IR WAK (ASCOs), 24 PE A g UIWERT, 12281
Pl S R B A 2 A K i SN P R 28 ) 5 i
E YRR AmA LY . itk . =mfbEYI i,
X LE LG W RE = AL PR AT RRA R AR Y L HRAR Y E
TR, PR PR MES AGS ), A0 EEN L TR
Pk . W 3L AR SRR IS S EA A IR
bR, XA YR RENS r AL W AR ISR A e
A, BIHREBEZS AR AR XA 1) S22 DTk
Yol SEE A E LS AT AF I, . LD
I B 2 & AR A W i AE R B i A
47.53%. 64.01% Fil 60.06%, 1.5z FH B FE 28 AR ST
TrEAREER, B P S AL S AR S Ik T
HAt AR, BRIET B R By 24 = BRI RN i E <
JSNEAS ) RE ey T e

FARZ o ST 5 A R v 2 Pk v iy 3,4- FF 3
WENS | 2,4- " FH REMEMY R 2,5- — FF REMENS AR X240
M 0%, 0.92%. 0.62%, 3.84%. 3.57%. 2.85% #lI
0% 2.07%. 1.65%, BEMZ&4) 57 J2 HH B QI A iR &6
Beef = A i, RIS = PN 3k Rk S SR Y RS
T, B IR B AIPE AR SR 2107

BT Fz v 28 P ASr HH MR Wy 2 SR AH ) B v T e
25, BRI, ST 20 FNPE 28 =30 T 8 1 IXUAS A= Bk
O PR MR AR . 1 . 4T B2 R i P20 v s
M B AT B AR X & A3 A A 11.70% . 13.36% Al
13.60%, £1 57 FEE J2 PR 2000 S i ARBET, FLs T H
A . PP AR R = RS R M Al A
TS, VR . L1 PN 2 R I I e M il 4 AR
X E AR 9.54% . 3.99% Fl 4.12%, Hor i 2 v
R S R M Ao e 7 v AT R RN P PR 2
AR LAY b AL & i A S s, EL 2=
A S A TR, DRI 220 1 DAUBR: 55 JECAS: H 1
AT IREE LA AFAE— B M R R o I L L0 R
B PE A P AV IS S = 2.93% . 1.54% .
1.21%, 905 P28 v AN R T S AR X & B s e T
RESEAM AP - AR I R R 22—, 2-F k-
2- IR P SR 2 AR VH R (AN - S-S k) 19 32
TR, R L LT RN B R TR G 2- P 3k
2- RIS A A 0.58%. 1.02% F1 0.44%, 215z
A AR 2- W -2 S AR T B v, PR st e
2T B 024 LU A B RN 7 P 245 o S BN IR s i HIR H
51 E 272 N S L 0 S i = el e =7 A | A a A = e
AT R TIEE, PR £0 R R R PR A P D AR X
RSN 1.72%. 1.69% F 1.65%, PIEEA N AE
AN EZEMICEYZ —, MRV A G T
FeIE FE =2 —0 R R H Y B DO I
RAERL GRS, —RPreZrh A B R e re b
Rt T RS, AHXT S 55020 1.4% FT 0.58%. M2t
Yo HAT A AR, SR AR BRI TT
BRAS RO, HA I vp G ZRG HH A PR o 2-4
FAE . IE T —he i — bk s, X2 o il T XUk
[ s v, o O i AR UK BTHRAN TR, {HU2 X
W) A E PR RN A B b H AR XU () R o 25
TERFERPY,

3 &

A3 3R A HS-SPME %54 GC-MS 43871 =Fp A~
[FICPETE 2 MR R PR ST o B e X 2 HUET 4 ) R
25 [ AHTE B AR TG, LLR S i I i~
BT R 25 SR bR, Ko 5 M 2 B 1 25 B
B | ZEBEH A AT PR TR, 45 B A 2R
2544: 50/30 pm DVB /CAR/PDMS #HX T 43k, 7E
SIA 5 mL A1 NaCl # WY 10 g VFEZAFRET, 60 °C
W E R ZEEL 60 min, i A AR CIEUERE CFRAHT S min,
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