R EmiB Modern Food Science and Technology 2015, Vol.31, No.4

A EFRAL IR = XU B o7 A

ZESR "7, $hE’, AEE’, R0E’, Yl’, ARE’, Ei'
(1. THRFREFIR, LH T4 214036)
(2. % B RAL AL R R JF Sadn TAFG P | RALB R F Fadn T4 A€ & 528F, dbx 100193)

FE: AT AR ARR AL & B Roktg %oh, FR T RN EHE. . AARIBREN Rk, B0 a7k
AT, BIERA AR R AR KRBT AR & 2269 & f Read R AT A 00, SR A ©FRTEIFR H IR #HAL
B RER, $—EROTHRES 61.33%, F IR THES 23.19%, RHKESFEREEZ L., ZRRLMEGEL R LTS
61 APIELMRER RS, X 6 FAARFEL MRS, KRR RIS & AR Rk rmii k. RAEEE LR TE2RAN L
(37.78% ). Bk (14.30% ). 25K (14.16% ), Ak AN EBR AR ¥ F A TR S R, 55 & EIEL AR 62.05%7F= 80.65%.,
A IERT F A S BE (33.95%), AR S 4Rt (38.82%) HoEwk (20.12%), ZILT RARGIH A,

KR AA3E; AR TR EARMER KRR

XERS: 1673-9078(2015)4-282-288 DOI: 10.13982/j.mfst.1673-9078.2015.4.046

Effects of VVarious Heat Treatments on Volatile Compounds in Oatmeal
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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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1 WiIC xF A A R A X, 10mL/m®
2 W5S 2t RASA MR B NO,,1mL/m?
3 W3C SHRK. FE RS, REL %,10mL/m?
4 WBS * AAR AN H,,100mL/m?
5  W5C AR FHE RS Ak, 1mL/m®
6 WIS 2+ § b R A CH,,100mL/m®
7 Wiw T HAA R BK H,S,1mL/m®
8 W2S *t LBE R AKX C0,100mL/m?
9 W2W AL A RS H,SImL/m?
10 W3S SR R A CH,,10mL/m®
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Table 2 Factor loading matrix and variance contributions of the

significant principal components

BB AR PC1 PC2 PC3
wic 0.99 -0.12 0.04
WS5S 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
W1w 0.31 0.82 -0.41
wW2s -0.56 0.60 053
W2wW 0.89 0.42 -0.03
W3S -0.75 0.44 0.28

HEIEfE 6.13 2.32 112
Tk E (% 61.33 23.19 11.18

RitfracE/n 3182 8452 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

%% 814 /min & Y AR AALIE BORALIE RHEALE KA

3.045 2-F A TE 1.66
3.409 3-FATE 1.79
3471 IE R EE 1.67
5.748 D ASS 9.06 50.58 11.34 51.66
6.551 3wk F B4 4,62
8.860 I B 1.20 2.21
8.895 5-F A A 1.00
10.768 REEE 0.89 5.14 14.08
12.190 EFES 1.34 1.63
13.474 KB 2.63
13.978 B X -2-FHnbk 2.20
15.459 T 5.24 497 2.24 9.51
17.144 B X -2-FHn bt 0.36
18.536 B S 0.39 0.83
18.798 B B2, A s 0.74 0.43 0.73
20.062 2-— M 0.35
21.329 B X245 Wik 0.35
22.233 B X-2-+—Hlk 0.11

BE K Bfm 14.30 62.05 33.95 80.65

* 4 TERLIEE R RIAPERE KBRS FE 2 8

%)

Table 4 Types and relative contents of alcohols and esters in oatmeal samples after various heat treatments

AR BF 18] /min F X4 AR AsbzE TR AL 28 YA 2 AALE
4.908 iERBE 14.44 293
7.310 AR B 0.93
7.854 OB 10.83 0.83
11.135 ;3 0.49
13.200 N EE 1.59
15.130 2-F 35-4- THs-3-B5 3.00 211
BE R ¥ 10.83 20.35 5.97
13.991 TR LHr s 5.25 2.82
19.842 AL F A B 0.56
22.129 AL E A B 113 0.18
28.876 AR § BR — 3T Bg 0.61
B 2.30 5.43 2.82
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Table 5 Types and relative contents of ketones in oatmeal samples after various heat treatments

%)

& 2 B 18] /min 34 AR A4LE Tk sz R AL 38 ARANE
8.441 W R T AR 0.76 0.62
13.298 3-F Hiy-2-87) 3.70 0.92
14.309 3,5-F —}-2-BR 6.18 0.40 2.88
20.066 IRAER 0.65
21.135 4-% K -3-F AR TR 0.28
B e 6.18 5.51 0.90 3.80
*® 6 TEALIERE R RIRPIREXIROFAFETSE 8
Table 6 Types and relative contents of hydrocarbons in oatmeal samples after various heat treatments
ARG B 18] /min & XL AR AsbE (O KA IE AAAE
18.390 + =% 0.87
20.385 + kT 133
22.887 iy plusps 2.56 0.45 0.24 1.36
24.465 E+-EiR 2.55 0.42 1.48
25.838 Eo+—k 1.83 0.28 1.23
Y2 B A 9.14 1.15 0.24 4.07
3.250 AE IR ANE-1-Thn 37.78
13.040 R e =W 2.56
21.724 8-F -1+ —4 0.97
M 2K B 37.78 0.97 256

235 AR IE®EERZHFEMR

®7 TEALIEE R RIRR 2R R0 AEFAE S 8

%)

Table 7 Types and relative content of heterocyclic compounds in oatmeal samples after various heat treatments

&% B 18] /min XL AR RAFE TR AL 3R SR EE ARANE
17.887 F-3 6.86 0.50 1.77
20.869 1-F A 5.13
21.203 2-FHRE 147 0.34
23.248 1,2-=WHhA 0.70

RREEAn 14.16 0.84 1.77
6.336 2-T Jhoitk 6.10
9.123 2,5- = F fotkok 4.33
11.952 2- LA -6-F Hotkok 7.67
12.076 2- T HR-3-F ok 16.08
12,578 2-Thiwkok 2.69
14.504 3-T -2, 5-F fhoios 5.85
16.932 3, 5- L k-2-F Hhookok 0.43

i iy 38.82 433
9.112 4,6-=F hogoR 20.12

PSR FE e P R R RS &
R REUR TR NR IV E A SRR B M &, 6
m A A R 7 oLV, RGBS SA
IR PR BN ZE . IEHE R e, 3k 12 Fh, ok
MERESE RS 4 FhZE2E (14.16%), 7 AL

M A 1 AZEE (L.77%) F1 1 FhilbEE (4.33%).
T AR A 2 P22 (0.84%), ek At
MEFFEA 6 FibE (38.82%) K 1 FhmEngs
(20.12%) . ZHA i 32 B 5 4 AR B AR A, I A
ROATERE KGR T, iR AT Z SRR S 20 R A B N
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Table 8 Types and relative contents of other volatile compounds in oatmeal samples after various heat treatments

%% B 14 /min & LA AL 32 B AL IE K AL 3T AAAE
11.291 ETE 2.93 0.35
17.325 FEg 113 0.35
20.067 B 0.72
Bk A 478 0.70
11.333 Ky 0.92
20.641 1- 9 A -4- A AR 0.53
20.706 3BT RE 113
22.354 1-ZEH-A-=ZFH TR 0.90
KB EE L BT 0.53 2.95

4 £

41 BT EARFIPCA T T, M T B REHT
(X 2 AN Rl AL B2 7 SR 2 o B — E U
(PC1) KITTERZFE N61.33%, % T (PC2) HY
TR N23.19% . X 55— F2 il Tk K AR AR
W1C (0.99). W5S (0.88). W3C (0.98). W1S (0.62).
W5C (0.99). W2W (0.89) FIW3S (-0.75), XI55 —
F RS TR AL I3 WS (-0.61) WIW (0.82)
FIW2S (0.60).
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b3 7 SO ESE R M B R . R A FE e
Fr R EERAEI (37.78%). K (14.30%). 253K
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