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Analysis of volatile flavor components from different regions of olive oil
by electronic nose and gas chromatography technology

TIAN Wei-fen ZHOU Jun MING Ting-hong TANG Sha-sha
BU Hui-qing CHEN Yan-ting JIANG Jia-chun WU Yan SU Xiu-rong’

( School of Marine Science Ningbo University Ningbo 315211 China)

Abstract: This paper aimed to explore the different brands of olive oil volatile flavor differences the different brands of olive oil
volatile flavor differences research to identify different brands of olive oil to provide the reference.Method: Electronic nose and
headspace solid—phase microextraction—gas chromatography—mass spectrometry( HS—SPME-GC—-MS) were used to analyze or
detect the different brands of olive oil volatile flavor material. The results show that the electronic nose could be sensitive to
detect the differences of olive oil odor of different brands.The different brand of olive 0il” s 76 kinds of volatile substances were
detected by GC—MS mainly including hydrocarbons alcohols aldehydes ketones esters. Except galleon extra virgin olive oil
the other four kinds of olive oil all have acid substance.The special key volatile compounds of No.1 mantova series extra virgin
olive oil are the decane E—2-heptene 6-ethyl-2—methyl octane pentanal heptylaldehyde octanol and 2-octyl ketone.No.2
hundred extra virgin olive oil” s brand unique key volatile compounds mainly are 1-decene and 2 2 4 6 6-pentamethyl—
heptane.No.3 Fawn brand extra virgin olive oil” s unique key volatile compounds mainly are 1 tridecene and octane.No.4 galleon
extra virgin olive oil” s unique key volatile compounds mainly are dodecane 3 5 - dimethyl octane D - limonene and 3
7—dimethyl—1—-octanol. No.5 Sparta( gold) extra virgin olive oil” s unique key volatile compounds are mainly( E) —2—hexenal.
The common key flavor compounds shared by different brands of olive oil mainly include hexanal and nonyl aldehyde.
Conclusion: Olive oil varieties were different the main types of volatile components and their relative contents were different.
Key words: electronic nose; olive oil; headspace solid phase microextraction — GC instrument ( HS - SPME/GC - MS) ;
identification of origin; volatile compounds
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Fig.2 Validation results from DFA of Mantova series olive oil
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Fig.3 Validation results from DFA of One hundred olive oil
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Fig.4 Validation results from DFA of Fawn olive oil
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Fig.5 Validation results from DFA of galleon olive oil
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Fig.6 Validation results from DFA of Sparta( Gold) olive oil
-1857 55 | 1 1 | I | | DF;A I
| 1 1 I | | | | |
[ T I A
-1888 =1 4 + & ¢ & 1 b b
° | 1 1 I | I | I l
£ * I I O I A
< -1919 35 | 1 1 | I : I : :
= o
19! gl (R T T A S A
s H T R A A
“BEREREEEEE
013 wkoown | |4 p L 0 |
3050 2000  -1944  -1887  -1831  -1775 150 160 170 180 190 200 210 220 230 240 250
DF1-84.17%
7 DFA
Fig.7 Validation results from DFA of nknown origin cooking oil
7
1 12
1—
° 2 4
LDA ( DFA)
N N - 3 39.39% 5
. () 8.65% . (Z)-3 7- -
o 13 6- 3 .5
- ( HS—SPME-GC-MS) 3.04%
1.54% 3 5 (72)-3 7- -1 3
° 6— TTEST
2.3 GC-MS p <0.01 (z2)-3 7- -13
GC-MS 5 6— 3 5
1 o 1 46.78 %
33 2 28 3 11.29% »
3 23 4 2.3.1
12 5 () "
20 & 76 40 s 5
N 12 . 2 . 8 . 5 . 22 19
5 . 2 . 2 . ( 1)
1 1
E-2- “6— -
2— ~ N N 2-— 12
1- 2
246 6- 03
1- 14 1- o
3 5- N 1- 23.17% -
D- 37— -1- 75 () D- N
(E) -2- o 1 10.38% »

288 201755075



5 1% 15 W Azesthi ]

Vol.38,No.07,2017

1 HS-SPME-GC-MS
Table 1  The relative contents of different brands of olive oil samples HS-SPME—-GC-MS analysis
(%)
1 2 3 4 5
(40 ) 23.54 £3.52 29.64 +2.67 39.39 +2.40 23.57 +1.84 8.65 +2.44
0.45 +0.13 - - - -
1.90 +0.60 - - - -
22 4- 0.98 +0.23 - - - -
2234 - - - - 1.82 +0.55
22 4- 1.60 +0.60 - - - -
9.97 +0.90 - - - -
- - 0.55 +0.16 - 0.59 +0.44
- - - 6.26 +0.30 -
- - 0.51 £0.19 - -
1- - 12.64 +0.05 - - -
1- - - 23.17 £0.03 - -
E-2- 2.12 £0.27 - - - -
E-1 3- 0.34 £0.12 - - - -
2 4- 0.83 +0.06 - - - -
6- -2- 3.34 £0.46 - - - -
6- -1- 1.22 £0.40 - - - -
259 0.39 +0.11 - - - -
0.40 £0.3 - - - -
3- -1 5- - 1.81 £0.02 0.92 +0.09 - -
3 5- -1 6- - 1.48 £0.37 - - -
3—-(1- ) - - 1.31 £0.48 - - -
2246 6- - 2.11 £0.23 - - -
E-3 3- -1 5- - 1.43 £0.45 - - -
2- -6- -2- - 1.78 £0.26 - - -
(Z) -2- - 1.31 £0.06 0.36 +0.09 1.19 £0.31 1.23 +0.76
3 4- -1 2- - 0.29 £0.04 - - -
(Z)-3 7- -1 3 6- - 1.58 £0.25 3.04 £0.31 - 1.54 £0.26
3- -1 4- - 0.86 +0.01 - 1.20 +0.08 0.83 £0.61
9- - - - - 1.00 +0.38
1 1- -3- -2- - 1.99 +£0.01 1.59 £0.48 - -
- - 2.22 +0.35 - -
1- - - 1.21 £0.08 - -
(Z)-1- -3- - - 1.18 £0.16 - -
1 1- -2—(1- -
5 ) - - - 1.54 £0.16 - -
3 4- -1 5- - - 0.75 +0.18 - -
4 8- -1 7- - - 1.11 £0.18 - -
3 5- - - - 4.54 £0.32 -
D- - - - 10.38 +0.83 -
a- - 0.55 +£0.28 - - -
a- - 0.50 £0.20 1.24 £0.09 - 1.64 +0.26
(12 ) 46.78 £2.21 25.2 £3.00 11.29 +2.10 29.24 +1.35 20.31 £3.17
3.13+£1.36 - - - -
22.17 £1.00 4.62 £0.73 1.51 £0.16 14.76 +0.20 7.19 £0.90
2- 7.71 £0.04 11.44 £0.67 471 £1.16 3.71 £0.06 -
3.99 +0.04 - - - -
(E E)-2 4- 1.22 +£0.16 - - - -
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1 2 3 4 5
2- 0.82 £0.30 - - - -
774 £0.31 7.13 £0.56 447 £047 10.77 £1.21 7.80 +2.81
- 0.38 £0.09 - - -
(E E)-2 4- - 132£0.73 - - 1.07 £0.19
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(8 ) 55+135 157 £3.30 1397 £1.52 2612152  925+292
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E-2-  -1- 0.73 £0.20 377 +2.22 247 £0.24 - -
3.40 +0.70 - - - -
4- -1- 0.47 £0.25 - - - -
7-3-  -1- - 1193 £1.08 1150 +1.28 - -
37- ~1- - - - 14.18 £0.57 -
3- 0 -1- - - - 1194 £095  7.87 +2.76
(7)-2-  -1- - - - - 1.38 £0.16
(5 ) 1149 £1.93 2294 +1.73  3295+3.63  21.07+155  32.92 +2.67
12 4- -1 2- 932 £1.10 - - - 391 +0.75
—2- 0.68 £0.45 - - - -
7Z-3- -1- 1.49 £0.38 - - - -
- 3.18 +1.60 - 1.26 £0.07 -
4-  -1- - 1976 £0.13  32.95+3.63  19.81 +1.48  29.01 =1.92
(5 ) 420 £1.05 1.28 £0.67 0.00 +0.00 0.00 +0.00 2.41 £0.40
2- 1.80 £0.45 - - - -
6-  -5- -2 0.36 +0.11 0.77 +0.48 - - 124 £0.18
2- 2.04 +0.49 - - - -
3- 0 2- - 0.51 £0.19 - - -
7-2- - - - - 1.17 £0.22
(2 ) 1.63 £0.90 0.00 +0.00 0.00 +0.00 0.00 +0.00 0.99 +0.63
2- 0.40 +0.30 - - - -
2- 1.23 £0.60 - - - 0.99 +0.63
(2 ) 0.00 +0.00 043 +0.11 0.72 +0.09 0.00 +0.00 0.00 £0.00
- 043 +0.11 - - -
1- 4- —6-
a4 - - 0.72 +0.09 - -
3- ~1- .
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