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Oxidative Stability of Deep-Fried Instant Noodle Prepared with

Ricebran Oil Fortified by Adding Antioxidants or
by Blending with Palm Oil
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Abstract

The oxidative stability of the ramyon prepared with ricebran oil fortified with a-tocopherol,
BHA, TBHAQ, and ascorbyl palmitate + citric acid or blended with palm oil was studied to assess
the suitability of the oil as the frying oil. The antioxidants were added to a ricebran oil at 0.02%
level, respectively, while blended oils were prepared by adding a palm oil to the ricebran oil at
ratios of 3:7, 5:5, and 7:3. Ramyon samples were prepared by frying steamed noodel with the oils.
They were stored in dark at 35.0 + 0°C. for 90 days. Peroxide, acid, iodine values, dielectric cons-
tant, and fatty acid composition of the oils extracted from the samples were determined regularly.
The oxidative stability of the extracted oils and storage stability of the samples were estimated
from the results of the determinations. e-tocopherol did not exert any appreciable antioxidant ef-
fect on the extracted oil while BHA demonstrated some effect. Ascorbyl palmitate with citric acid
and especially TBHQ exerted a considerable effect. The storage stability of the samples fried with
the oil fortified with TBHQ was as good as that of the samples prepared with the palm oil. The
stability of the samples improved as the palm oil content in the frying oil increased. The stability
of the samples fried with the blended oil containing 70% palm oil was comparable to that of the
samples prepared with the pure palm oil

Key words: ricebran oil, frying oil, ramyon, antioxidants, blending.
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SellA A n Qe AR dAgATEAE B
29 E¥H, butylated hydroxyanisole(BHA),
butylated hydroxytoluene(BHT), propyl gallate
(PG), isoamyl gallate, ascorbic acid F°l ¢
1:].(5).

E3HEFE BHAY BHT 2v} o gaskabg-o)
A2, o ez A goven, FEA fajo
A vad 743 AEEE vehile Zleg B3y
3 e, g, BHA 3= Al5A§old 724 gats)
Aeg Yehied®, ejulejAde AHgo] ¥Esn
A 9+ TBHQ(tertiarybutyl hydroquinone)+
22850t & FAA 58 2 A} ada 3
;}(10)‘

Ascorbyl palmitate = <QlA|lollA 1S =lo]f
ascorbic acid9} palmitic acid 2 ¥8]5]: o|ao)
o=, Bauernfeind S9V3 Gwo E42o]| 3l
0.1-0,01%%] ¥lad AFzolMx FAstastst gt
I e}, Ascorbic acid ¥ F45AAMZA ALehs
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el oA Fulejel M ofu] AFE u} YE UA
ol w=h, & SR HARA2AY 4, B8 2
A5 QA4S AN 2A B AEFo] o] Fojx 1
A}, ol24 Kuwahara E99& six]7] 8o Ad &
ZAEE A0S = AOM Hl2E zAFbAe 4
3 kA48, Augustin palm olein ol
BHA, BHT £ #719S =9 180Col4e) = Als
344, Rho 49 BHA, TBHQ, EDTA 3¢
AZHE TNrE E 2E 63Tl AR wo] A
2 RS =4 23dtn gl =g g Eung ¥
Frst 417181 BHA, BHT, TBHQ ¢ 77 a7}
2 =le] AOM HlAE ZAslelAle] kst kA4S,
=3 o4k 7lEoz ¥ shulolA 224 $A9} 2}
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o JRAAEE AR St 7 AAHeld Az
% Asislel 2 4ol YHE FAE 22T 3 U
Hehd, Beld EAe AT A 23he A8 o
245k 7 Akl it HA4E 2AsnA B,
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LS

gl Aol ALS-H wlret T A ARl
FA 329} w4l FASAL A Feiddet, jH, olF 7
9 A¥AAY oI 33, 23 4AL Table 1
34 7t

=% £ 4l 48T T} AlvxiAEE
a-tocopherol (4] E#7H, Junsei Chemical Co.,
Ltd., Japan), BHA (Sigma Chemical Co., U.S,
A.), TBHQ(Aldrich Chemical Co,, Inc,, U.S.
A.), ascorbyl palmitate(Hoffman-LaRoche
Co., Switzerland)®t T4k (Citric acid, Junsei
Chemical Co., Ltd., Japan)elgiet,

BIHAIMIZE ] Fiz=

2 Agol AT AlAet 2 Az F F71H
et AR & mgake] HAA g adR ojggon,
7 7A-e AgAle)|4 stainless steel A} fryerol =
A% 4kg g AN 140£5ColA 5027 HAA qt
£t

AlAetde] odubdy HA4A e Table 294 3},

7+ AAlgtde oA s AAes EhTes
vsich, &, F4asA HsEL  a-tocopherol,
BHA, TBHQ, =2l ascorbyl palmitate 2} 7

Table 1. The proximate composition of the ramyon pre-
pared in this laboratory
{Unit : percent)

Moisture content 6.8+0.02
Crude fat content24 20.5+0.30
Crude protein content2 10.7£0.05
Total ash content?6! 4.240.01

Moisture content was determined with a Ultra~-X moisture
meter (A. Gronert, Gmb - West Germany).
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Table 2. Some physico-chemical characteristics of the
oils prior to the frying operations
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Table 3. Specification and operating conditions of the
gas chromatograph used in this study

Ricebran ol Palm oit
Peroxide value(meq / kg)?” 3.9:0.1 0.6 +0.1
Acid value2® 2.50+0.02 0.02:0.01
fodine value?? 105.5 £0.2  54.4 0
Dielectric constant3® 2.30 0.71

e 77 0,02% (w/w) 71 H25-52 2k g
o] AgFogA 2 Algfol dislA +toco, +
BHA, +TBHQ$ +AP+CA9Y 71324 FA3
o,

=g ST o e wlgE nkE YRR
H2] gpHe) Al g 7ol gt

I A o7 =T 3(w/w)
£+ B u| 35 D B =5 5(w/w)
TR C o7 2R =3 T{w/w)

g, olAbel A 87E52 Blend A, B, CY 7152
A ZA g}

2IHAIHE| X

7t Algebet st A 30704 S F AL
A A e gk £93 polyethylene bag ol dol
A, 35.0%0.5Ce gF2Aol4 9097k At

SURKIY £FD T SMZA
7t Aggeld AAIzielet e elwidas A
ohh3131, diethyl ether S} S 2417 Sk Aekshod
HARAE 22T F, SohE ARGl 22 4R
% ek 283 o] FEA AR el e
2e 2eld, b E4S 240D = o2 x4l 2
o]

3 At

v

5N, Ea|X Mo £H

2 Ageld ZAT o, geH 5450 1 2
Aol g og3) 7o,

HAakslgrt 0 AOCS Y Cd 8-5327

Ab7} : Pearson o] 7|3 uhge®

£2r7 AOCSY Cd 1-25¢9

AT A EFA S FAYE Foodoil Sesor
(Model Ni-22, Northern Instrument Co., MN,
U.S.A)E SHgcfe0,

2 eRab 24 Aukal 24

Metcalfe &GVl 2]

Instrument United Technologies Packard,
Mode! 439

Detector Flame lonization Detector

Detector Temp. 290°C

Column 10% EGSS-X on 80-100 mesh
chromosorb W-HP, 1/8mm x 2m
180°C, isothermal

220°C

N,, 3m!/ min

Column Temp
injection Temp
Carrier Gos Flow Rate

g abdat AOCS @0l at& gas-liquid chroma-

tography o2 ’”"]?&4 A% gas chromato-
graph o A3} 2272 747k Table 37 Zr},
Zot o a
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Fig. 1. Changes of the peroxide values of the extracted
oils from the ramyons deep-fried with the ricebran oils
with or without antioxidant.
+toco =ricebran oil +0.02% a-tocopherol, +BHA =ricebran
oil +0.02% BHA, +TAHQ=ricebran oil +0.02% TBHQ,
- AP +CA =ricebran oil +0.02% ascorbyl palmitate & 0.02%
citiric acd
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Table 4. Changes of various physico-chemical characteristics of the extracted oils from the ramyons deep-fried with the

ricebran ojls with or without antioxidant

Storage Time in Days

Oils®  ttem
0 10 20 30 40 50 60 70 80 9%
Ricebran P.V.B}  594+0.2 8.2:0.1 13.0:+0.4 161203 26.5:0.3 33.920.1 61.3:03 61.1£1.5 895+1.1 60.1:0.4
AV. 2571003 2.55:0.05 — 2.58+0.01 — 2.77+£0.00 — 3.30£0.03 — 5.0010.02
LV.  107.7:0.5 105.2+0.4 — 105.2£0.4 — 104.2£0.3 — 101.7£1.3 — 1011109
D.C. 2.31 2.33 — 2.51 — - 2.78 — — 3.28
+foco PV 5.920.2 7.6£0.1 11.7:0.1 169204 268202 39.0:1.3 63.6x1.5 66.9:0.2 92.620.7 69.4:0.3
AV.  270:000 2.60£0.03 — 2.60+0.01 — 2.78+0.01 - 3.1010.00 — 4.72:0.01
LV.  106.3:0.4 104.4£0.7 — 105.040.1 — 103.3£0.2 - 103.3:0.8 — 1027102
D.C. 2.38 2.40 — 2.45 — — 2.90 — — 3.37
+BHA  P.V. 5.7+0.1 72400 9.6:0.1 143£03 21.2:¢0.1 31.220.3 50.8+¢1.0 61.2:+0.4 61.0£0.7 70.1:0.1
AV. 2632001 26420.04 — 2.71£0.00 — 3.02£0.02 — 3.21:0.03 - 4.1320.00
LV. 1066203 103.920.4 - 102.9£2.4 — 103.2£0.4 — 103.220.3 — 101.020.2
D.C. 2.40 2.56 — 2.61 — — 2.8 - — 2.97
+TBHQ P.V. 3.4203 2.7£0.4  3.1£0.0 51201 3.4201 67:04 13.2:03 11.0:0.4 10.8:0.1 5.040.1
AV.  2.42:007 2.34:0.02 —_ 2.2910.08 — 2.37+0.05 — 2.34£0.04 — 2.36+0.01
LV.  103.5£02  102.5:0.1 - 103.1£0.4 — 101.6£0.4 - 101.60.7 — 985103
D.C. 2.27 2.71 - 2.52 — — 2.47 - — 2.98
+As.P, PV, 2.5£0.4 2.0£0.1  2.2+0.1  4.2£03 57:05 123202 433:0.3 29.4:03 50.1:0.2 67.0+0.3
+CA. AV. 2452006 2.3220.0 - 2.3010.05 — 2.41£0.01 — 2.50+0.02 — 2.62+0.03
LV.  104.1£1.0 103.0+0.2 — 102.7+0.4 — 100.8+0.5 — 100.8£0.3 — 98.7+0.7
D.C. 2.29 2.85 — 2.48 — — 2.62 — — 2.98

a) +tfoco = ricebran oil + 0.02% a-tocopherol, +BHA = ricebran oit + 0.02% BHA, +TBHQ = ricebran oil + 0.02% TBHQ, +AP+
CA = ricebran oil + 0.02% ascorbyl palmitate & 0.02% citric acid
b) P.V. ~ peroxide value(meq/kg), A.V. ~ acid value, I.V. = iodine value, D.C. = dielectric constant
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Table 5. Changes of the fatty acid composition of the
extracied oils from the ramyons deep-fried with the ri-
cebran oils with or without antioxidant

Storage Time in Days

Qils Fatty acid 0 90
Ricebran Ciso 0.45 0.45
Cre0 20.66 21.09
Cigo0 1.99 1.96
Cig 35.56 36.26
Ciga 40.08 38.94
Ciga 1.26 1.28
unknown 0.44 0.03
U.R.D 3.35 3.25
+10co Ciao 0.44 0.44
Cie:0 20.42 21.13
Cig0 1.87 1.92
Cia.l 35.19 35.93
Cian 39.91 38.97
Ciga 1.50 1.35
unknown 0.67 0.26
U.R. 3.37 3.25
+BHA Cia0 0.45 0.47
Cire:0 20.44 21.00
Cig0 1.89 1.85
Cign 35.47 36.96
Cie22 39.95 39.27
Ciaa 1.47 1.26
unknown 0.35 0.07
U.R. 3.38 3.28
+TBHQ Crao 0.35 0.34
Cre:0 17.64 17.64
Cigo 1.49 1.49
Cign 4419 43.62
Cig.2 34.63 34.44
Cia.a 1.67 1.98
unknown 0.04 0.49
U.R. 413 4.1
a) +1oco = ricebran oil + 0.02% a-tocopherol, +BHA - rice-

bran oil + 0.02% BHA, +TBHQ = ricebran oil + 0.02%
TBHQ, + AP +CA = ricebran oil + 0.02% ascorbyl palmitate &
0.02% citric acid

b} U.R. = unsaturation ratio
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Table 6. Changes of various physicochemical characteristics of the extracted oils from the ramyons deep-fried with the

blended oils
Storage Time in Days
Oils®  tiem
0 10 20 30 40 50 60 70 80 90
Ricebran  P.v.b} 5.9+£0.2 8.2+0.1 13.0£0.4 16.120.3 265403 33.9x0.1 61.3£0.3 61.1+x1.5 89.5+1.1 60.1£0.4
AV. 2.57+£0.03 2.55:0.05 — 2.58+0.01 — 2.77 +0.00 — 3.30+0.03 — 5.00*0?0'2
1.V, 107.7+0.5 105.2:0.4 - 105.2+0.4 — 104.2+0.3 — 101.7+1.3 — 101.1£0.3
D.C. 2.31 2.33 — 2.51 — _ 2.78 — - 3.28
Blended A P.V. 4.910.3 55204 7.8+£0.1 18.0:+0.0 34.7:x0.1 21.8:0.0 21.3x0.4 456104 39.9:0.3 47.7:0.2
AV. 255+0.01 2.550.00 - 2.56+0.02 — 2.99+0.03 — 2.6010.01 — 2.67+0.01
LV. 87.2:0.8 86.0£0.4 — 85.1x0.1 — 86.2+0.3 - 84.6+0.3 — 84.7+0.4
D.C. 2.12 213 — 2.25 — — 2.59 — — 2.99
Blended B P.V. 5.0:0.4 7.0+0.5 9.5£0.2 15.0:+0.7 23.1+0.4 238102 24.9+0.8 425+0.5 29.0+0.2 41.7:0.3
AV. 1.07£0.02 1.90x0.00 — 1.92£0.03 — 2.00+0.04 — 1.90+0.04 — 1.98+0.01
LV. 79.8+0.8 79.5+0.4 - 79.3+0.1 — 78.3+0.6 — 80.0£0.7 — 78.0+0.3
D.C. 1.99 2.09 - 2.2 — — 2.15 — - 2.30
Blended C P.V. 5.3£0.2 53103  7.5:0.1 9.3+0.2 25.0+£1.0 155203 20.9+0.3 29.520.1 25.6+0.2 45.7+0.4
AV. 1.20£0.01  1.20£0.01 — 1.22+0.00 — 1.27+0.02 — 1.32x0.00 — 1.36+0.01
\'R 73.0:0.4 72.8:0.4 — 72,101 — 70.5+0.4 — 70.7£1.0 — &1.2+£0.2
1.87 221 — 1.87 — -— 2.12 — — 2D9C.
Palm D P.V. 2.90.1 3.9+0.0 3.1+0.4 6.7+0.3 7.4x0.0 7.4£08 153+0.1 219200 16.0£0.2 22.6+0.1
AV. 0.25:0.01 0.25:0.00 - 0.2710.02 - 0.31£0.00 — 0.32+0.00 — 0.28+0.02
LV. 55.1£0.0 53.1+0.8 — 52.7+0.4 - 52.9+0.1 - 54.0£0.0 - 54.6+0.3
D.C. 0.95 1.31 — 1.72 — — 1.82 — _ 1.9

0) Blend A =ricebran oil: palm oil(7:3 w/w}, Blend B=ricebran oit: palm cil(5:5 w/w), Blend C =ricebran cil: palm oil (3:7 w/w)
b) P.V. = peroxide value{meq/kg), A.V. = acid value, I.V. = iodine value, D.C. = dielectric constant
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Fig. 2. Changes of the peroxide values of the extracted
oils from the ramyons deep-fried with the blended oils.

Blend A =ricebran oil: paim oil{(7:3 w/w), Blend B =ricebran
oil: palm oil{5:5 w/w), Blend C=ricebran oil: palm oil (3:7
w/w)
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Table 7. Changes of the fatty acid compositions of the
extracted oils from the ramyons deep-fried with the blen-
ded oils

Storage Time in Days

Fatty acid 0 90
Ricebran Cis0 0.45 0.45
Cie 20.66 21.09
Ciao 1.99 1.96
T Ca 35.56 36.26
C|a:2 40.08 38.94
Cias 1.26 1.28
unknown — 0.03
uR” 3.33 3.25
Blended A® Crao 0.53 0.55
Cie:0 26.44 26.16
Ciso 2.37 2.30
Ciar 40.62 41,43
Ciasz 28.37 28.27
Cisa 1.40 1.22
unknown 0.28 0.07
U.R. 2.40 2.44
Blended B Cia0 0.72 0.81
Cis 3115 33.79
Ciso 2.88 3.16
Cignt 39.41 40.27
Cis:2 24.53 20.80
Ciga 1.04 0.95
unknown 0.26 0.23
U.R. 1.87 1.66
Blended C Crao 0.80 0.76
Cie0 35.20 31.25
Cisu0 3.29 2.89
Cig 39.49 39.43
Ciosg 19.91 24.71
Cig.a 1.03 0.90
unknown 1.31 0.98
U.R. 1.54 1.86
Palm C“:o 1.00 1.00
Cre 47.3 44.4
Cis.0 3.6 3.4
Cisa 38.7 42.8
Cis.2 9.1 8.6
Cias - —
unknown — —_
U.R. 0.9 1.1

a) Blend A = ricebran oil + palm oil(7:3 w/w), Blend B = ri-
cebran oil : palm oit{5:5 w/w), Blend C = ricebran oil : palm
oil(3:7 w/w)

b) U.R. = unsaturation ratio
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