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Abstract

Flavor compounds of pentane, hexane, hexanal and total volatiles formed during 65C storage of
ramyon fried in palm oil with a-tocopherol, BHA, TBHQ, rosemary extract or defatted ricebran extract
were determined by static headspace gas chromatography. The levels of the antioxidants used in
the frying oil were 100 or 200 ppm, and an additional level of 300 ppm was employed in the case
of a-tocopherol. a-Tocopherol decelerated the formation of all the flavor compounds when used at
100 or 200 ppm, and the former was more effective than the latter. However, 300 ppm of a-tocopherol
accelerated the flavor compound formation in ramyon during storage. One hundred ppm of BHA
and TBHQ contributed to the reduction in flavor compound formation in the stored ramyon, whereas
200 ppm level accelerated the compound formation. Rosemary extract and defatted ricebran extract
lowered the flavor compound formation in ramyon when used at 100 or 200 ppm in palm oil. Their
lowering effects were similar to that of a-tocopherol, and superior to that of TBHQ. suggesting a
possible utilization of defatted ricebran extract as a new natural antioxidant.
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Fig. 1. Effects of antioxidants on hexanal formation
in the headspace of the ramyon stored at 65°C
@®---@; control, B—M; 100 ppm a-tocopherol, oA—aA; 300
ppm o-tocopherol, A—nx; 100 ppm BHA
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Fig. 2. Effects of antioxidants on hexanal formation
in the headspace of the ramyon stored at 65°C
@—@®; control, B—M; 100 ppm TBHQ, ¢—@; 100 ppm
rosemary extract, oe—a; 100 ppm defatted ricebran ext-
ract
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Table 1. Effects of antioxidants on the headspace volatile formation of the ramyon stored at 65°C by using Duncan’s

multiple range test

Antioxidant Hexanal Pentane Hexane Total Volatiles
Sample Concn., ppm  Mean  Grouping” Mean  Grouping” Mean Grouping” Mean  Grouping?
Control® 25299 BC 18872 ABC 26139 AB 130597 CD
Tocopherol 100 18687 CDE 9941 CDh 5262 E 66168 E
200 18526 CDE 8920 D 17765 BCD 74056 DE
300 43528 A 19049 ABC 30848 A 228442 A
BHA 100 15946 DE 8702 D 7399 DE 73335 DE
200 22006 BCD 20093 AB 26741 AB 188594 AB
TBHQ 100 11743 E 10653 BCD 30432 A 106045 CDE
200 30088 B 12398 ABCD 23543 ABC 143433 BC
Rosemary ext. 100 17681 CDE 21835 A 9128 DE 109432 CDE
200 18205 CDE 12709 ABCD 15183 CDE 108665 CDE
Defatted 100 15816 DE 11615 BCD 9134 DE 79417 DE
ricebran et. 200 12198 E 14633 ABCD 10249 DE 77240 DE

UMeans with the same letter are not significantly different at a=5%.
IControl means no antioxidant addition.
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Fig. 3. Effects of antioxidants on total volatile forma-

tion in the headspace of the ramyon stored at 65°C

@®--@; control, B—M; 100 ppm a-tocopherol, a—a; 300
ppm a-tocopherol, A—a; 100 ppm, BHA

uial total volatiles®] S FAsl= HE BolF
At zeiv 97F TBHQA #7211 4o ahdsks
7} 0.22 meg/kg oilZ tocopherol 300 ppmel+} BHA
200 ppme] #H7HR HAHel FAarstEriel 099, 110
meq/kg oilell ®]3] 27 rosemary extractt} defatted
ricebran extract®] 73-$-¢} xjo}7} $lo®F Augusting
A9y TBHQ= A&7 A F itz 4
A& gt total flavor 33Hee] A W3E VE
©.2 % flavor stability SFAbell= Eal7} Qo Aoz
B3R, Table 1& £ 219 §2)3ql aolx
vbepidb] 99k ot defatted ricebran extract”) 100 =&
200 ppm F=o F@glel A F 2hHel| 49 total vo-
latiles AJA Al 7199F sl UdHE HAFH 3
o}
2 A& A 100 ppm BHAE 100 ppm a-tocopherol =}
wl5=gt Absb 2] A5 el e 58] GRAS(genera-
lly recognized as safe)3lol| % 213} Av|AE59) IA
ARG A] Abgoll tfgE AR e g ]lale] Ao
£ ARge] A 9lS-& Zhtg o, tocopherol#}
n] 423} headspace volatile A A& ¥ 3% defatted riceb-
ran extract’} M=2-2- A AFA R A48 F 9=
Ve BAFAn HARa Sl HoH olE A
A A7) 2w §2)e] Abs Ra) AAEQ flavor 3}
FE AAS dAZ A5 T slse HAq A"
ARSHEEA| A 7} €] A Fell Qlo] dx AbSibR] A4S 5

[2,]

-

Total Volatiles, log({electronic counts)

[ Y PR T T N S
0 2 4

Ll

6 8 10 12 14 16 18 20
Storage, Days

Fig. 4. Effects of antioxidants on total volatile forma-

tion in the headspace of the ramyon stored at 65°C
®-—-@; control, B—M; 100 ppm TBHQ, ¢—¢; 100 ppm
rosemary extract, A—a; 100 ppm defatted ricebran ext-
ract
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