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Abstract: In this study, headspace solid-phase microextraction-gas chromatography-mass spectrometry (HS-SPME-GC-MS) and
electronic nose were used to analyze the volatile flavor components and fatty acid compositions of the peanut oils produced by different
pressing processes. A total of 10 types of 38 volatile compounds were detected in the peanut oils from 6 different pressing processes,
including 19 flavor components. Furans (63.43%~66.48%), aldehydes (10.04%~5.47%) and phenols (8.83%~7.18%) were the main
volatile components in the hot-pressed peanut oil, whilst esters (26.43%), aldehydes (23.47%) and acids (22.10%) were the main volatile
components in the cold-pressed peanut oil. In addition, small amounts of key flavor components such as pyrazins, pyridines and ketone
were detected in the hot-pressed peanut oil, which were not detected in the cold-pressed peanut oil. The results obtained by the electronic
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nose were essentially in agreement with those of GC-MS, with the sulfides, aromatic compounds, nitrogen oxides and methyl compounds
making greater contributions to the overall flavor of peanut oil. The results of principal component analysis and K-mean cluster analysis
showed that there were significant differences in the volatile components of 6 peanut oils. Oleic acid, linoleic acid and palmitic acid were
the main fatty acids in 6 kinds of peanut oil (whose contents were over 90%). However, the comparisons of the fatty acid compositions of
the peanut oil produced at different temperatures revealed that the oxidation of unsaturated fatty acids accelerated with an increase of
pressing temperature. In summary, the comparisons of the changes in the flavor and nutrient components of the peanut oils produced by
different pressing processes revealed that the contents of the flavor components in peanut oil increased significantly under

high-temperature pressing conditions, with its quality decreased slightly. Electronic nose can distinguish rapidly peanut oils produced by

different pressing processes.
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Fig.1 Flavor radar image of peanut oil under different press
conditions
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processing conditions identified by GC-MS
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Tablel Composition and relative content of volatile components in 6 different peanut oils
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Al A2 A3 A4 AS A6

1 602 2.30 Acetic acid T C,H,0, .16 046 083 155 0.63 -
2 800 2.47 Hexanal T CeH O - - - - - 23.48
3 858 8.41 Furfural AR B CsH,0, 030 059 022 0.11 0.05 -
4 911 10.56 Pyrazine, 2,6-dimethyl- 2,6-=F Ak CsHsN, 021 0.07 037 0.09 0.11 -
5 912 10.62 Pyrazine, 2,5-dimethyl- 2,5-=F Ak CsHsN, 022 0.15 0.04 0.16 0.18 -
6 913 10.69 Pyrazine, 4,6-dimethyl- 4,6-=F Aok CsHsN, 0.17 0.07 0.02 0.04 0.04 -
7 959 12.94 Benzaldehyde E oS C;HsO 0.01 0.03 0.05 0.05 0.09 -
8 987 14.31 Hexanoic acid TR CsH 1,0, - 0.00 - - 0.14 22.11
9 999 14.92 Pyrazine, 2-ethyl-6-methyl- 2-T3-6-F Hortbok C;HN, 011 005 0.12 010 0.20 -
10 1001 15.00 Pyrazine, 2-ethyl-5-methyl- 2-TH-5-F Hotbek C:HN, 034 026 0.19 016 0.71 -
11 1008 15.30 Ethanol, 2-(2-ethoxyethoxy)- L BB LB CsH140; - - 0.28 0.08 020 7.61
12 1010 15.41 1H-Pyrrole-2-carboxaldehyde 2-vib ek W S CsH:NO  0.30 0.26 - - - -
13 1034 16.49 Pantolactone Z B BE CeH;q0O3 140 1.02 157 132 1.6l -
14 1043 16.85 Benzeneacetaldehyde S CsHO 030 0.11 038 0.0l 023 -
15 1063 17.76 Ethanone, 1-(1H-pyrrol-2-yl)- 2- LB oA CH,NO 155 058 030 028 0.20 -
16 1066 17.90 Furaneol wk i) B C¢HgO5 - 0.79 - - - -
17 1088 18.89 Pyrazine, 3-ethyl-2,5-dimethyl- 3-T3k-2,5- = F bk CgHppN, 019 003 034 014 0.04 -
18 1109 19.77 Matol P CsHgOs .59 1.71 236 222 279 1592
19 1138 20.92 3-Pyridinol 3-F Aot CsH:NO 092 090 0.06 098 0.75 -
20 1141 21.05 Pyranone o i) i) CsH,0, 424 226 035 044 - -
21 1161 21.81 2(3H)-Furanone, dihydro-4-hydroxy- (+/-)-3-FHr-T P B C4H60; 040 028 025 055 0.26 -
22 1169 22.13 Phenol, 4-ethyl- 4-T A KBy CsH;00 0.17 0.17 0.14 0.12 0.07 -
23 1194 23.12 (S)-(+)-2',3'-Dideoxyribonolactone (S)-(H)-4-H#F KT A BEs CsHgO5 029 0.14 016 026 0.14 -
24 1225 2431 Benzofuran, 2,3-dihydro- 2,3-Z A K ek C,HgN, 6344 66.67 6536 65.60 66.68 -
25 1232 24.55 5-Hydroxymethylfurfural 5-% § A ARES CsHgOs 137 140 139 079 0.38 -
26 1272 26.04 Benzeneacetaldehyde, .alpha.-ethylidene- 2-FAE e g CioH;0O 0.21 0.21 0.22 0.12 0.20 -
27 1278 26.25 5-Thiazoleethanol, 4-methyl- 4-Y K -5-72 TR CeHoNOS  1.36 137 1.82 230 1.84 -
28 1292 26.75 Indole |k CgH/N 0.10 0.12 0.08 0.11 0.12 -
29 1312 27.48 2,4-Dimethyl-1H-pyrrole-3-carboxylic acid methyl ester  2,4- =¥ 3 -1H-"te%-3- % 8 Fis  CgH;NO, 021 024 0.3 015 0.14 -
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30 1316 27.63 2-Methoxy-4-vinylphenol xt TH AT AR B CH,00, 866 7.01 854 795 8.08 -
31 1360 29.14 2-Amino-4-methyl-3-pyridinol 2-B8HK-3-5 K -4-F ok CHN,O 1.88 156 1.74 120 1.57 -
32 1404 30.60 Apocynin 4-#3-3-F 8K LR CoH;,0; 0.10 021 0.19 026 0.19 -
33 1570 33.85 4-Methyl-2,5-dimethoxybenzaldehyde 4-THK 25— F AR F B CH.O; 298 445 8.16 7.13 1725 -
34 1655 35.09 Unknow - - 0.88 1.09 090 129 089 -
35 1874 37.75 Phthalic acid, diisobutyl ester ARFK 9 B — % T B CiHn04 0.05 0.10 0.07 028 0.04 12.07
36 1926 38.31 Hexadecanoic acid, methyl ester AEAR B T B C7H340, - 0.02 0.06 0.03 005 194
37 1961 38.66 n-Hexadecanoic acid AF AR BR C¢Hy0, - 003 0.13 - 036 -
38 1969 38.75 Butyl 2-ethylhexyl phthalate 3 4-FR AW Aok CyH3004 0.03 0.04 0.10 0.13 0.08 12.40
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Table 2 Flavor characteristics of peanut oil under different processing conditions
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19 xt T AT AR B Bk, #Hibek 5 0 (5]

23 A T4 T WAL & 1 R MR AE R

K AR A

A8 A i USRAE AL AR A2 i VF 22 A R R 2R 138 At
B IR A TR, TR S A A 70 1) 2 B AR
Ve BRI AELAS (], AT S B0 AN A 1 s o X A A ol B £
R TTHR K ANAS— o R SCHRIRGE , A S dh o
S IR IAE A M R PR KR Ry 19 A, o 4
PEAE A A UBR AR 7 2 22 LA IGE SRS RIS | IEE 2K
ks WSRO A2 A R 73 s TV A2 il KUK
o EEVARESR . BRIE . MR T EMI KRR o H
TR RN 2 57, HVERIA ML M 2P H 78 A
—FEARAFAL , APETE A AR DL BAT 5 2L
HLJeE AN SRR, Ve PEAE A I D S I 3 A B
PR o

FE PRV 25 T oA 0 B 1R R I SRR T B
2,3- ASRIFRIR, A SRR E 1 B i A A
FIBOKAL G IR, S PR MRS, B
PRV T UL 4-256-2,5- — A ORI RE  i i
i RUGE S-FRBRE . BRI 2-SRIL T, SR
P LE el LS VR B A T P A AR Y S 8 IR 2- i H
B 160 CitEEMAEAM AR N, HAb MR
TEAEMEAT, Frh R I DR CTEHS S I SR ALH R 1

PR o T 3R oy P R A 4- 2 IR A
4-C SERIR Y . 2220, ST AT A Rk
BeAk, mMEmR A B R LRI, (E R e A T
() LAY B AR B 7, e S RSl o R 2,5-
TUFFENERE . 2,6- I BEIEIE; 2- £ 0k-5- FARNE
3-4.35-2,5- T IR R A S L b R FEAR R
T2 FERERNARN, 2,5- 7 H R #k
PEAE A B B A )
SRMIEAMETEAE M, $E R MRSy 2 DARRE .
BES. BRI, W, WRm. MEME. mERE. FEZSF
Ty S 8T 5 R B, YA MR A AR Tl DG B XU A 7 1
O, BT BRI E] CRR, /2 H 2 IS & KR
B, T ANAPETEAE W P BRI R ML & R
Hp DR IR =T ERASE R R TS

==
B E] o

2.4 xR R i T4 T B T A v BiE T R 4

JR A

IS % TR S R F R AL 2 S5 AR AR S
RE IR0 AT A, PR 3 mT A, AR T T2
A IS e 8 FHIRIIIR, Ao LI ER . i
R\ KRR N, & Bk 90% LA Lo 5 ML,
R EVE SRR, TR ARAE S B ASAR X N, T

227



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.12

TR S AL L wT R RERIR . JEEIR . 1B
MR & A — B ARBIMIRAE S 7 il S T ET
e AR, SRR A AR BRI
SR, VI R A A6 o 2 B 22 AR R 77 PR
gy, FVEAEAEMI R R B R 53.20%; AHRA
RN T PR AL IR > TR AT A6 2 04 1R O T B A A

PLE, TEAMGIRTE 1%, SEAMEAHE b7 BREA AR -
MEARRR . TEAERR . (LR SO SRR K2 o i g DT R
TEM 20%.

NS5 8 ST DA K B v e e M B R I 1 e AR
e TR A= Ak, A5 15 22 AR AR I R S84k [ B AN T D
1t 75 T B B I e e AT s e 81041 2 9 1) £

YEANARITIR 7y, Ferb i i T IR & il 40%

1
Dl:l)_ﬁ o
3 OMAEMM L& TRIEEMEEHEREWL (%)
Table 3 Changes of fatty acids in peanut oil in 6 different processing conditions

JIE W BR. Al A2 A3 A4 AS A6
AFAE B 13.46 13.65 14.57 11.93 12.64 9.48
ARG ER 3.62 3.70 3.74 3.55 3.65 3.33
h B 40.65 41.87 43.09 47.70 46.55 30.62
I B 37.16 36.68 37.42 32.89 34.54 53.20
FoA B 1.38 1.26 0.02 1.45 1.51 1.50
Fo 2k R 0.89 0.83 0.76 1.37 1.12 0.55
LA BR 1.71 1.35 1.15 1.31
AEHER 1.14 0.67 1.10
E R TR AR .
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