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Effect of Heating Methods on the Oxidative Stability
of Deep-fat Fried Instant Noodles in Cooking
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Abstract The objective of this study was to investigate the effects of cooking methods (cooking apparatus and reaction
level of oxygen) on the rancidity, reactive oxygen species (ROS), and furans produced while cooking deep-fried instant
noodles. The sample rancidities showed a decreasing trend regardless of the cooking apparatus, as the available oxygen
content in the cooking pot was reduced. In particular, soaking and then cooking using a microwave oven was found to
be the most effective method to retard rancidity development. The ROS concentration after cooking had a similar trend
to the rancidity. The furan concentrations of the samples significantly decreased under all cooking conditions as compared
to the control, and the lowest value was 10.69 ppb for the sample cooked in a microwave oven without a cooking pot lid
after soaking. The results indicate that cooking in a microwave oven with soaking was the most effective method for the

oxidative stability of deep-fried instant noodles.
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Fig. 1. Diagram for control of available oxygen content in cooking pot using soaking (A) and air vent (B). OL, opened lid; CLOA, closed

lid and opened air vent; CLCA, closed lid and 1/2 closed air vent.

3 Aol A4E T e be 33 dsl) gstel vl
FARILA B},

= o g

FEY Jldza|uy

FrEHY sHdxe 7lFe 712 2R (GF-1000, Hanil, Seoul,
Korea)?} &2 91 A](Samsung Electronics, Suwon, Korea, RE-
432RM, 2,540 MHz, 800 W)E AMEsl9ion, 74 9lRS o] &3
ZASol= 2Eda) 2~ Wele B 550mLe 7k 7P Al BollA
47 3027 8B F, AREY AZE Fiste] 48 3037} 71EsSIG
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mL potassium phosphate buffer, pH 7.8) 20 uLE #H7Hgk 3,
0.8mM NBT(nitroblue tetrazolium), 40 mM EDTA(ethylenedi-
aminetetracetic acid)®} 0.24%9] Triton X-1002 333l potas-
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oA FF=E 2439k H0,& 9 FYd pes &
£9 #A 5uLE #3ld DMSO(dimethyl sulfoxide) 0.5 mL, &
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1.6mLE sl 9.6uL9 catalase(Sigma, C-1345)5 718l 37+
1°ColA 1058 B wRgAIH T vhgo] iyt 29 0.5mLel 0.5%
titanium  sulfate 2 mLS 7Fetal A72](9,000 rpm, 10 min)st
410nmel A FFES 2 dRFOEE 05% titanium
sulfate Th41e] 025N H,S0, 2mL 7}3}3, catalase WAl S5/
& 2mLE 7Fete] 2SI 9, AElgeAe] AL 35%
IEFAE 2, 4, 6, 8 © 10mMe] FEF 2AIS] FUe 5
How Adsly e HFMozrRE Tt

GC/MSE 0|88t =2|E Reite| Fat & =3
BFLAAZ: BLEAA 20 oA Fere] 2 US FDA
method(19)¢] ™2} furan stock standard= 20 mL headspace vial
o 4C2 W37 WEREHPLC grade) 10mLE WY TIAARA
$-(Ohaus Co., Pine Brook, NJ, USAYS |3l FA(W)E =
A 5 mlg A7 B syringeZ o8-8l 100 pLo] FHE vial
o Wil FE3] Ao|=E 3t FAWYE SAAT HE
Fae %o weow o AEFST. A A, FHe Aol
Eorn= AY:s A 2o 33, LFS WA 3]



502  BRNEAA A 39 DA 5F (2007)

hood’} ZH&3h= clean bencholl Al AT o]gA wHEoiR
stock solutione —20°ColA R#AE ™M Al&&t3 dd-furan stock
internal standard= furan stock standard9} FL3 wWHo® A=xs}
At Working standard= 20 mL headspace vialol 4°CE Bzt
= 10mLE Y32 FA(W)E 29312 furan stock solution®} d4-
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Hol=F 3t FAWYE Z8sAch A7HE furans} dd-furan
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20mL headspace vial& AME-3tTh. B 2L carier gas:
helium, constant flow, 1.7 mL/min; GC oven temperature profile:
40°C(5 min), 220°C(5min), 25°C/min; inlet temperature: 250°C,
splitless mode; MS source temperature: 230°C; scan mode: selected
ion monitoring(SIM); ions(m/z): 39, 68, 42, 122 SFUT}
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Table 1. The chemical composition of deep-fat fried instant

noodles (wiw, %)
Constituents Contents
Moisture 4.6+0.08
Crude protein” 9.1+0.12
Crude lipid 16.9+0.51
Crude ash 6.6+ 0.09
Carbohydrate? 62.8+0.20

DCalculation of protein content = Nitrogen (%) x 5.9 (nitrogen factor).
ACalculated by difference.
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1.558) 7+Asled 1.0mg KOH/g oil 131 e Yesith =
o A4S Adste JhAERIAR MExEE AS 7P 121
mg KOH/g oil2 YRt b, HAE 1A 718eM e H2 0.88
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Fig. 2. Effect of various cooking methods on the change of acid value of deep-fried instant noodles. NH-FS, non heating floated sample;
OL, opened lid; CLOA, closed lid and opened air vent; CLCA, closed lid and 1/2 closed air vent.
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Fig. 3. Effect of various cooking methods on the change of peroxide value of deep-fried instant noodles. NH-FS, non heating floated
sample; OL, opened lid; CLOA, closed lid and opened air vent; CLCA, closed lid and 1/2 closed air vent.
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Fig. 4. Effect of various cooking methods on the formation of superoxide radical (-O,") of deep-fried instant noodles. NH-FS, non heating
floated sample; OL, opened lid; CLOA, closed lid and opened air vent; CLCA, closed lid and 1/2 closed air vent.
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Az QzFAA 2154 mMOE 2 F A B3t 7tdzed
o2 AHARA L Ao 4680 mM, 7H=E|01R]2] A3
= 5176 mMZ F7RetR e, el el ArHEFE F
e ke A ARG AR FGA s oF 7.6-13.5%, 7t
oln ZaAA = oF 4% 7HAAZ 4 Y= Roz UETH
Taropey®} Fridovich(23), Korycka-dahl®} Richardson(24)2] 2]%
WollA BAakA whgo] Aj2ke Qo] #itsls s x7] ut
go] Hrhe Wil ol fEHe] xxA FolH B4R
Ao ALSE fRTE FAY sl 24g AoZ et

7ledtitiol w2 [EMHel Fob s 24 Mz

FEE A F9) Maillard Bl o3 AREE 7 EA=2 F
ALATL7IFHIARC)HIAN B 8 EFEB)E BF3taL 3o,
o] 31.36°C 23T FrlEdoeln A& 71Exg] Al
of tiFite] FuEe] glojxvh2s). 77l TE rtExAgM &

B fehde] F 3RS Table 20 VYERISITE 715K &
ZAEHE QXTEA 1736 ppbE 7H B Y9
o] EAd e A2 Jeigt) Udutdoz Feke Azl

AHPUFA), &2 g gstg-obr| At B34 5o & Esfl
oz A= SRR BeFlo] vob 22 Sl €A ¥
EE Ao deiA ok AAEAA 71 A, el



504

= EAekE)R) A 39 E A 5 % (2007)

60

50 +

40

30+

10 |

Hydrogen peroxide (mM/kg of oil)

60
Microwave oven heating [ Float Soaking | Gas range heating
* =
. T Js0 ©
— s
* on
=
7 140 %
E
S’
@
130 =
5
S
= 2
120 £
B0
£
110 3,
=
0
NH-FS oL CLOA CLCA NH-FS Float Soaking

Fig. 5. Effect of various cooking methods on the formation of hydrogen peroxide (H,0,) of deep-fat fried instant noodles. NH-FS, non
heating floated sample; OL, opened lid; CLOA, closed lid and opened air vent; CLCA, closed lid and 1/2 closed air vent.

Table 2. Content of furan in the deep-fried instant noodles
cooked by various cooking methods

Cooking methods Furan (ppb, ng/g)
Control (No heating) Float" 17.36 £0.14*®
Float-OL? 1524 + 1.94%
i heati Float-CLCA® 13.14 + 1.60°
ierowave heating Soaking®-OL 10.69 + 0.76°
Soaking”-CLCA  13.01 +0.88"
G heati Float" 13.91+1.89°
as range heating Soaking” 13.80 + 1.01°

UNon heating and floated sample.

3Sample with the floated and opened lid.

JSample with the floated, and closed lid and 1/2 closed air vent.
“Sample with the soaking and opened lid.

Sample with the soaking and closed lid and 1/2 closed air vent.
®Mean = standard deviation (n = 3).

*Different characters indicate significant difference at p <0.05 by
Duncan’s multiple comparison.
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