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Abstract: How microwave roasting affects the quality and volatile compounds of pressed sunflower oil was investigated here. The results
showed that with an increase in microwave power and duration of treatment, the color of pressed sunflower oil gradually became deeper, while
acid value did not change significantly. Peroxide value increased initially and then decreased under moderate and low microwave power,
showing a decreasing trend under high microwave power. The induction time did not have a significant effect at middle and low microwave
power, but showed an increasing trend a high power. Finally, vitamin E content decreased gradually. By referring to various indexes, seven
sunflower oil samples (700 W5 min, 700 W 4 min, 700 W 3 min, 560 W 4 min, 560 W 5 min, 420 W 5 min, and 420 W 6 min) with high total
sensory scores were selected and their volatile compounds were analyzed using headspace solidphase microextraction-gas chromatography-
mass spectrometry (HS-SPME-GC-MS). Atoatal of 65 kinds of volatile compounds were detected, including 16 aldehyde compounds, 6 ketone
compounds, 15 heterocy clic compounds, 12 tempenes, 4 alcohols, 9 alkanes, 2 esters, and 1 acid. Additionally, the oil samples shared 14 volatile
compounds in common. It can be seen from the results above that microwave roasting has asignificant effect on the quality of sunflower oil. The
characteristic flavor of sunflower oil is produced by the combination of the inherent natural fragrance of the sunflower seeds, lipid oxidation
produds, and Maillard reaction products duringthe roastingprocess.
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Table 1 Scoring rules of sunfloner ail sensory quality
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Fig.1 Effect of microwave roasting on the color of sunflower oil
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Fig.2 Effect of microwave roastingon the acid value of
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Fig.3 Effect of microwave roasting on the peroxide value of
sunflower oil
TR D Ja 159 2 A2 AEA il i UL (B AE 0.2~1.2
mmol/Kg i), & EZbriE. £ RThE (560 W,
420 W, 280 W. 140 W) ', ZELL¥FIN I AL E e
I AT B T e R PR AR s, X R

213



M EmBHL

Modern Food Science and Technology

2015, Vol.31, No.8

DR A ZEAE K P AN AT IR R & R 22, (EOR S
T, WEERG AN, HAMERRE T, A5
T H MR A, X EET R ER e
FINER (700 W) B A ME AR IS, X H
N DT, T RS (A5 SN N UL PR (R v
FEEE I A AR 5l BN T4
JiE, AE A AR 5 A A e s R 3 KB
% 5E AR N R R R R MR AR, A
RS S EI RN, O EAE R R R .
2.2.4  FROBFAF AR IEAT I BAAE ARS8

AN TR PRI S AT S AR K P (8 A5 ST ] 5
g 4 P 4.

70 +140W

=280 W
6.0 L aow
= 5oL *S60W
= 700 W
= 401
g
% 301
20F
1 Il 1 1 1 1
1‘01 2 3 4 5 6 7

i [A] / min
4 RS R ZAE RIS S B8] 1952

Fig4 Effect of microwave roasting on induction time of
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Table 3 Results of sensory quality analysis

RS A BORFAE RS
700 W 2 min 7.6240.78 420 W5 min  7.494).64
700 W3 min 8.214.71 420 W6 min  7.6440.99
700 W4 min 8.2340.83 | 280 W2 min  3.92+1.12
700 W 5 min 8.2940.78 280 W3 min  4.1140.78
700 W6 min 7.1440.97 280 W4 min  4.2040.78
560 W 2 min 7.28140.83 280 W5 min  4.2240.89
560 W 3 min 7.40+1.08 280 W6 min  4.3240.49
560 W 4 min 7.8140.70 140 W2 min  3.774.73
560 W5 min 7.9340.66 | 140 W3 min  3.8940.58
560 W 6 min 7.14340.98 140 W4 min  3.824).56
420 W2 min 6.7640.57 | 140 W5 min  3.9040.77
420 W 3 min 6.6540.72 | 140 W6 min  4.21+40.78
420 W4 min 6.89140.68
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Fig.6 Radar chart of microwave roasting on the sensory quality

of sunflower ail
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Table 4 The type and relative contents of volatile compounds of sunflower oil under different microwave conditions

T B Aok b T Rk St 483 B -8 F 1%

b dft £ B4 AR {%% . 700 W 700 W 700W  560W  560W  420W @ 420 W
19 fmin 5 min 4 min 3 min 4 min 5 min 5 min 6 min
Bk
FT B 1.656 0.34 1.37 1.11 - 0.97 1.29 0.92
ZWkTE 2.186 - 0.61 1.90 0.92 - 0.78 0.68
— ¥R TEE 2.429 1.33 2.32 1.68 1.32 2.79 1.95 2.98
S 5.322 - 1.36 - - - - -
i30S 6.389 6.68 4.73 0.33 0.38 2.98 - 1.80
)33 8.486 - - 0.18 - - - 0.18
3- ¥ Huk A 8.688 - - 0.19 0.26 - 0.32 0.31
2- M B 10.201 - - : - - - 0.38
E S 10.347 0.38 0.24 0.39 - 0.27 - 0.31
5- T ek gl 10.459 3.79 0.74 - - 0.44 - 0.43
KBS 12.794 0.88 2.21 1.59 2.08 2.23 2.60 3.09
B33 14.411 - 1.57 1.73 2.37 1.32 1.76 1.23
T J5 M 15.003 - - 0.62 - - 0.32 -
2- R Wil 18.377 - 0.31 - 0.52 0.4 - -
B R-2,4-5 B 19.680 0.18 0.25 0.25 0.35 0.25 0.32 0.33
2-+—tEk 20.704 . - - . 0.46 0.46 0.46
RS
3- 7% H-2-BR) 3.719 - 111 - 1.43 1.38 - -
2- B 8.159 - - - - - - 0.32
1-(5-F A -2-vibok 2)-1-B5 87 14.731 0.75 - - - - - -
1-(6-F 35 2-ritok 25)-1 B3 B 14.850 0.96 0.37 - - - - -
Ao B 15.944 - - 1.27 0.57 - 0.50 -
S- I HeHin i 17.143 0.76 0.54 1.80 1.60 0.66 1.43 0.74
B 37
ook 3.523 0.44 0.12 - - - - -
o 3.795 0.78 - - - - - -
LIS 4.241 0.25 - - - - - -
2-F Hoibk 5.991 7.81 6.14 - - 4.70 - 3.61
3-F Jhekek 6.785 0.72 - - - - - -
TR
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BEER
2,4-ZF Jhekeg 7.970 0.23 - - - - - -
2,5-=F Aotk 8.772 10.30 13.32 4.04 4.86 12.02 3.48 10.91
2- /&% Fkek v 11.239 0.35 0.38 0.71 0.80 0.56 0.72 0.70
2-TH-6 T Fwtoi 11.435 1.88 1.38 - - 1.13 - 0.87
=¥ bk 11.560 7.55 8.67 - - 8.47 - 7.28
3-TheAh-25-= Tkt 13.741 413 5.07 1.47 1.57 3.65 1.64 3.87
2-THiHh-35-= T Akl 13.958 - 1.08 - - - - -
1-F A 1H-weE - T 14.501 0.61 - - - - - -
5-F X-6,7- = £-5H-3F Atk 15.380 - 0.33 - - - - -
3,5- =T A&-2-F sk 15.818 1.03 - - - 0.69 5 -
3-MlAN 9.225 0.46 0.85 1.70 1.83 1.10 1.64 -
(18)-(+)-0. FcHe 9.413 5.18 10.37 23.14 26.22 15.10  25.27 15.23
Kb 9.852 0.20 0.19 0.33 0.36 0.24 0.36 0.24
2,4-5 =t 10.048 - - 0.90 0.79 - - -
B-2F b £ Ak 10.654 2.28 4.10 8.43 10.15 5.85 9.32 6.15
S T 11.936 - - 0.58 0.57 - 0.50 0.39
XL 12.292 0.70 0.70 1.27 1.44 0.99 1.42 1.02
75 oo b 13.156 0.91 0.92 1.49 1.63 1.08 1.61 1.05
(+)-4- %K 13.957 0.66 0.91 0.40 - 0.95 0.93 -
a &t 22.252 0.10 0.23 0.42 0.50 0.40 0.60 0.38
N A M 33.397 - 0.08 0.18 0.23 - 0.17 0.15
LWLk 37.990 - - 1.04 - - - -
By %
2,3- T8 5.008 - - - - - - 0.16
P BE 7.315 3.00 1.00 - - - - 0.62
1-R XA 7T BF 15.393 - - - - - 0.61 -
(-)-4- 6 S B 16.376 - - 0.16 0.21 0.17 0.26 0.22
1,1,2-= ¥R IR A 3.691 - - - - - - 1.45
Al FRA TR 12.195 - - 0.63 0.63 0.91 0.59 0.68
+=k 19.192 - 0.22 0.29 0.41 0.24 0.31 0.23
+ vz 21.422 0.10 - - - - - -
7S iR 23.179 - 0.16 - 0.17 - 0.24 0.11
+ A 23.521 0.10 0.10 0.23 - 0.14 - -
+xk 25.500 0.14 0.22 0.25 - 0.22 0.41 -
+Likx 27.382 0.05 0.09 - - 0.15 0.42 -
2,6,10,14-99 ¥ A+ A% 27.479 - - - - - 0.34 -
fis %
4-5 AT B T BEAS 8.904 - - 4.92 5.67 - 458 -
# Bg 45.504 - - 2.81 - - - -
iES
T 1.941 2.22 3.41 5.18 416 4.30 5.40 4.95

MF 3 ATLLE H, KA HS-SPME-GC-MS X%} 7 i
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