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Abstract: The impacts of various heat treatments on volatile compounds in oatmeal were examined using an electronic nose to analyze
the flavor of oatmeal samples that were microwaved, baked, and steam cooked. Principle component analysis (PCA) was employed, and
qualitative and quantitative analyses of the volatile compounds in oatmeal were conducted using solid phase microextraction-gas
chromatography-mass spectrometry (SPME-GC-MS). Samples exposed to different heat treatments had distinct characteristics based on the
electronic nose and PCA. The contributions of the first and second principal components were 61.33% and 23.19%, respectively, which
contained sufficient sensory information to differentiate samples. A total of 61 volatile compounds were identified in the oatmeal samples, and
only six were common among the heat treatments, indicating a significant effect of heat treatment method on flavor components. The main
volatile compounds in the untreated oatmeal samples were alkenes (37.78%), aldehydes (14.30%), and naphthalenes (14.16%). Numerous
aldehydes were produced in the oatmeal samples treated by microwaves and steaming, accounting for 62.05% and 80.65% of their compounds,
respectively. Numerous aldehydes (33.95%), pyrazines (38.82%), and pyrimidines (20.12%) were produced after baking, resulting in a strong
flavor associated with baking.
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Table 1 PEN3 standard sensor array

M5 HEE

B2 o4k T figd it A4k
1 WIC 2+ 55 a R AL ¥ 3%, 10mL/m’
2 WS5S o ABA AR T AL NO,, ImL/m*
3 WiC AR, AR RE ,10mL/m’
4 W6S x AAA A H,,100mL/m’
5 WsC AERE. A RS A4, I mL/m’
6 WIS H§ b R A CH,,100mL/m*
7 WIW xR K H,S,ImL/m’
8  W2S xt+ LB R A% CO,100mL/m’
9 W2W MFAEMRS. A RS HS,ImL/m’
10 W3S AR R K CH,,10mL/m?

R 2 WS EFHAIEMERFETHRE
Table 2 Factor loading matrix and variance contributions of the

significant principal components
AR 4 AR PCI PC2 PC3
wiC 0.99 012 0.04
W5S 0.88 0.44 -0.13
W3C 0.98 0.14 0.06
W6S 0.56 -0.61 0.52
W5C 0.99 0.11 0.06
WIS 0.62 0.55 0.54
WIW 0.31 0.82 041
W2s 056 0.60 0.53
W2wW 0.89 0.42 -0.03
W3S 075 0.44 0.28
FEAEMA 6.13 2.32 1.12
TR/ % 61.33 23.19 11.18

Rtk R/ % 31.82 84.52 95.70
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Fig.1 PCA plot for oatmeals with different treatments
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Table 3 Types and relative contents of aldehydes in the oatmeal samples after various heat treatments

PURAT— 5E [ TR -

%% B fa] /min P L4 AR AL RURALIE AR RAAR

3.045 2-FLTHEE 1.66
3.409 3-FARTER 1.79
3471 JE N 1.67
5.748 JE B 9.06 50.58 11.34 51.66
6.551 3-vk vify 1 8 4.62
8.860 IE RS 1.20 221
8.895 5-FH TEs 1.00
10.768 KPEE 0.89 5.14 14.08
12.190 R 1.34 1.63
13.474 E A3 2.63
13.978 BR2-E s 2.20
15.459 e 5.24 497 224 9.51
17.144 BN 2- Mk 0.36
18.536 E/SiS 0.39 0.83
18.798 B R2A-F Wbk 0.74 0.43 0.73
20.062 2+ 0.35
21.329 B X245 Has 0.35
22233 B R-2-+— Ml 0.11

BE B o 14.30 62.05 33.95 80.65

& 4 TEIRLIEFE R M PEZRE REEE MRS E 28 (%)
Table 4 Types and relative contents of alcohols and esters in oatmeal samples after various heat treatments

PR B 18] /min ¥ L4 A AT kAL R AL 3 AN
4.908 AiE R AE 14.44 2.93
7310 HkAE 0.93
7.854 JETEE 10.83 0.83
11.135 Iy J: 4 0.49
13.200 FPEE 1.59
15.130 2-% 3 -4- T H-3-B% 3.00 2.11
8§ & E Ao 10.83 20.35 5.97
13.991 T8 MBS 5.25 2.82
19.842 A4EF P B 0.56
22.129 A B 113 0.18
28.876 AR =P R TS 0.61
fis £ pe 2.30 543 2.82
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Table 5 Types and relative contents of ketones in oatmeal samples after various heat treatments

% B 8] /min I % AR Aabz2 fiif a3 e Tk ARA A3
8.441 K AR P AR 0.76 0.62
13.298 3-FH-2-8 3.70 0.92
14.309 3,5-F = ¥-2-8A 6.18 0.40 2.88
20.066 IR 0.65
21.135 4-F25-3- P AR THE 0.28
B2 & An 6.18 5.51 0.90 3.80

< 6 NEALERRE R MR PSR FERAFEE S E (%
Table 6 Types and relative contents of hydrocarbons in oatmeal samples after various heat treatments

PR 5 1] /min ¥ X4 Ak FAb 32 fitik sk 12 Rt AL 32 AL
18.390 +=8 0.87
20.385 gt 1.33
22.887 Etuak 2.56 0.45 0.24 1.36
24.465 Etbk 2.55 0.42 1.48
25.838 E=f—k 1.83 0.28 1.23
WE H e 9.14 1.15 0.24 4.07
3.250 IR Fple-1- Tk 37.78
13.040 A A iE — M 2.56
21.724 8- -1+ —) 0.97
S 37.78 0.97 2.56
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R 7 TEAIERZF RIRDRF LY FRAFLIETSE (%)
Table 7 Types and relative content of heterocyclic compounds in oatmeal samples after various heat treatments

#5812 /min & L4 AR KAk Pk ik 22 R g AR E
17.887 % 6.86 0.50 1.77
20.869 1-F A 5.13
21.203 2-F A 1.47 0.34
23.248 1,2-=F 3 0.70

XN 14.16 0.84 1.77
6.336 2-T shotbok 6.10
9.123 2,5- = F otk 433
11.952 2-THh-6-F fottok 7.67
12.076 2-THR-3-F shotbok 16.08
12.578 2- L¥otkok 2.69
14.504 3-T4-2,5-9 ok 5.85
16.932 3,5-Zk-2-F otk 0.43

i 38 38.82 433
9.112 4,6-— " fhogy 20.12
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Table 8 Types and relative contents of other volatile compounds in oatmeal samples after various heat treatments

AR5 8 7] /min XL A FAL32 Bk ka2 L] A2
11.291 IE A 2.93 0.35
17.325 Fik 113 0.35
20.067 e 0.72
ERA 478 0.70
11.333 Ky 0.92
20.641 1-F 8k 4- A IR 0.53
20.706 3T I RE 1.13
22.354 1-ZRE4-ZFRTHR 0.90
KB KB £ Efo 0.53 2.95
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W28 (0.60).
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