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Differences in odor compounds between roasted and microwaved
walnut oils compared by Arrow-SPME-GC-MS combined

with stoichiometry method

XU Xiaoxue
(Puyang Medical College, Puyang, Henan 457000, China)

Abstract: [Objective] To compare the effects of roasting and microwave conditions on odor compounds in walnut oil. [Methods]
Identification of odor compounds in roasted walnut oil (140 “C roasting for 15 and 30 min; 160 “C roasting for 15 and 30 min) and
microwaved walnut oil (700 W for 1, 3, 5, and 7 min) is performed by gas chromatography-mass spectrometry (GC-MS). [ Results] A total
of 74 odor compounds are identified, and the mass fraction of odor compounds gradually rises with increasing roasting temperature and
microwave time. Aldehydes and heterocycles are the most dominant odor compounds in walnut oil. The 3-methyl butanal, pentanal,
phenylacetaldehyde, 2,3-butanedione, 2, 3-pentanedione, 2-pentylfuran, and 2-ethyl-6-methylpyrazine are determined to be the key odor
compounds in roasted walnut oil (160 °C roasting for 30 min) and microwaveable walnut oil (700 W for 7 min). The roasted walnut oil
(160 °C roasting for 15~30 min) and microwave walnut oil (720 W for 7 min) have the strongest odor, followed by roasted walnut oil (140 °C
roasting for 30 min) and microwave walnut oil (720 W for 3~5 min); While roasted walnut oil (140 °C roasting for 15 min) and microwave
walnut oil (720 W for 1 min) have the weakest odor. [ Conclusion] Roasting at high temperature for a long time (160 °C roasting for 30 min)

promotes the formation of heterocyclic compounds more effectively, while microwave treatment can achieve a comparable flavor intensity
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in a shorter time (7 min). Both methods are effective in enhancing the odor intensity of walnut oil.
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Figure 1

Total concentration of different types of odor
compounds in roasted and microwaved walnut oils
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32,40,44,46 F OAV=1 WS R IL &4 . SO AZ Bk,
700 WALBE1,3,5,7 min 53 BI4 26,45,5,47 F OAV=1 /Y
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Table 2 Odor compounds with OAV=1 in roasted and microwaved walnut oils
- K% I R B Az
R AL (mg-kg ) 140 °CHt 140 °CHE 160 °CHE 160 °CHE 720 Wit 720 WAL 720 WAL 720 W Ak
K15 min K530 min A5 15min %530min - # 1 min  Fl3min  HS5Smin 7 min
3-F 3R TR 0.01 5.8 10.2 28.1 41.4 10.4 111.2 119.8 156.0
it 0.013 57.1 99.6 99.5 113.3 6.7 44.3 79.8 108.3
(S 0.3 3.5 5.6 5.3 7.0 2.0 6.9 11.1 9.0
(E)-2-C. s 1 0.26 <1.0 1.2 2.1 22 <1.0 1.1 1.9 33
(E)-2-BEl 0.05 3.0 10.5 16.2 26.4 7.7 12.0 20.4 26.8
(E)-2-2FJi 0.12 4.1 5.5 3.2 4.9 1.2 2.8 5.6 4.1
b 0.7 <1.0 2.6 3.0 5.7 ND 1.2 2.2 5.0
(E,E)-2,4-B Ik 0.05 4.7 14.5 25.9 353 5.0 16.5 27.1 383
R 0.69 <1.0 1.0 1.9 2.6 <1.0 1.1 1.7 2.5
(E)-2-T M1 0.14 <1.0 <1.0 <1.0 <1.0 <1.0 1.4 2.2 1.9
W 0.022 9.1 18.1 53.8 102.5 19.4 78.6 88.3 105.6
5-FP -2 M i 0.32 <1.0 <1.0 1.6 5.1 ND 1.8 2.2 5.0
(E,E)-2,4-T —Jsm 0.03 5.6 8.5 20.7 25.9 1.8 15.1 273 34.4
2,3-T Zfil 0.003 16.7 82.4 259.6 223.0 165.7 381.5 445.4 253.9
2,375 il 0.000 3 9.8 14.9 64.2 78.0 5.9 150.8 171.8 111.7

33



34

E Al 33 FUNDAMENTAL RESEARCH

B 2828 | 20254 4 A | BRRS5HM

K2
S — i 1 % Bk T R Bk
ARAE (mgkg ) 140 CHE 140 °CHE 160 °CHE 160 °CHE 720 Wb 720 WAL 720 WAE 720 WAk
B 15min K5 30min A5 15min 4530min B I min @ B 3min M S5min 7 min
3,5-3¢ -2 0.15 2.4 2.5 2.0 2.4 1.0 2.8 2.9 2.7
2(5H ) - 15 g TR 0.02 4.2 7.6 20.4 82.2 4.2 32.6 21.5 88.6
1-7% 45 -3 - 0.4 <1.0 <1.0 1.0 1.0 <1.0 1.0 1.4 1.7
310 -2 - 0.4 <1.0 1.5 3.0 3.1 <1.0 2.8 3.2 33
2-H - 0.162 1.3 2.1 1.7 2.2 7.3 6.6 6.1 3.0
3-H 3L T 0.112 3.5 3.9 3.3 3.4 2.9 3.1 2.7 2.4
173 1 0.47 1.1 2.0 1.7 2.2 <1.0 2.0 3.2 2.6
2- 0.01 41.6 52.5 44.0 42.5 10.4 49.4 59.5 68.5
1-C B 0.425 5.6 6.7 5.1 5.6 1.8 6.2 6.7 4.5
1205 -3 - 0.9 <1.0 <1.0 <1.0 1.0 <1.0 <1.0 1.1 1.3
KB 0.132 3.5 4.7 4.5 5.5 1.3 3.5 6.2 7.2
T 0.034 2.8 4.2 8.6 23.1 2.6 9.5 19.3 25.7
2- BT R 0.11 2.0 4.7 3.2 6.0 1.8 4.2 5.3 6.8
3-HEET R 0.011 36.1 55.4 51.1 33.1 6.0 25.9 27.0 39.3
q13 0.4 <1.0 1.5 <1.0 1.4 <1.0 1.1 1.5 1.1
R 0.46 1.4 2.4 1.4 2.7 <1.0 1.5 2.1 3.2
P 0.1 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 1.5 1.0
W 0.072 4 <1.0 <1.0 1.5 <1.0 <1.0 1.4 1.5 1.2
7- 1 TR 0.06 4.6 5.3 8.8 14.0 1.1 9.7 9.1 17.6
7-C W 0.018 <1.0 1.2 3.7 4.4 <1.0 3.3 4.2 5.9
7-F N T 0.256 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 <1.0
y-T- AT 0.15 1.2 2.2 1.3 1.1 <1.0 1.9 2.4 3.8
2138 B 1k g 0.116 7.4 8.1 7.1 10.2 1.5 5.9 8.6 9.0
2- 1 JEn 0.178 1.5 33 13.3 13.6 ND 33 9.4 11.3
2,5- H Sk 2 <1.0 <1.0 1.4 1.9 <1.0 <1.0 <1.0 1.7
2,6- HI BEnik 1.021 <1.0 <1.0 1.5 2.0 <1.0 <1.0 <1.0 1.6
2-Z, itk 0.095 1.1 2.4 10.1 20.3 1.2 6.7 6.5 16.2
2-2,3-6- T Sk i 0.051 19.1 21.8 33.4 51.4 <1.0 7.8 7.4 252
2-Z, 55-5-F BL ik gk 1 <1.0 1.0 <1.0 1.7.0 ND <1.0 <1.0 1.8
2,3,5- = Iknp 0.29 <1.0 <1.0 5.8 8.7 ND 1.7 2.0 6.8
3-4.36-2,5- T H 3k e 0.079 1.0 1.2 8.0 15.0 ND 4.4 4.4 13.9
2-2. 075 3o -6- P S Mk W 0.026 <1.0 2.0 4.9 7.5 ND 4.4 9.3 13.6
2- i 1 FT 0.02 12.4 35.6 69.9 123.6 1.9 8.1 55.3 84.4
a-JE N 0.274 2.2 1.6 1.9 <1.0 2.7 1.1 <1.0 ND
D-FriE I 0.18 4.8 4.0 4.4 2.1 5.6 3.2 <1.0 ND
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Figure 2 Heat maps, partial least squares regression (PLSR), and PLSR 3D maps of key odor compounds (OAV>>1) in

roasted and microwaved walnut oils
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