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Comparison of Oxidative Stability for the Thermally-oxidized Vegetable Oils
using a DPPH Method

Jae Min Lee, Pahn-Shick Chang, and Jae Hwan Lee*
Department of Food Science and Technology, Seoul National University of Technology

Abstract The 2,2-diphenyl picrylhydrazyl (DPPH) method, which can be used to predict the oxidative stability of edible oils,
was previously reported by our research group. Not only free radical scavenging antioxidants but also radicals from oxidized
oils are capable of reacting with DPPH radicals, thereby reducing the absorbance of DPPH. In this study, the optimum sample
size of edible oils for the DPPH method was determined, and the oxidation of the edible oils was monitored via DPPH,
coupled with other conventional methods. The optimum sample size was determined as 1.5 g using soybean oil. Soybean,
corn, virgin olive, and refined olive oils were thermally oxidized for 3 hr at 180°C and analyzed via DPPH, conjugated dienoic
acid (CDA) value, and p-anisidine value (p-AV) protocols. Soybean and corn oils were found to be more sensitive to thermal
oxidation than virgin and refined olive oils, on the basis of the CDA value and p-AV measurements. The DPPH method can
indicate the inherent radical scavenging activity of unoxidized samples, the time required for the depletion of antioxidants, and
the rate of degradation of the antioxidants. The soybean and corn oils evidenced higher levels of free radical scavenging
compounds, required more time for the consumption of inherent antioxidants, and also manifested steeper antioxidant
degradation rates than olive oils, based on the results of DPPH analysis. The DPPH method, accompanied by other
conventional methods, may prove useful in predicting the degree of oxidation of vegetable oils.
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boron trifluoride(BF,)= Sigma-Aldrich AKSt. Louis, MO, USA)
o] A|EL, butylated hydroxytoluene(BHT)Z} ©] AS2EHS Junsei
Chemical AHTokyo, Japan)2] &=, p-anisidine Kanto Chemi-
cal AHTokyo, Japan)2] #|&S ARE-3I%tE 2 £]9] sodium chlo-
ride, sodium sulfate anhydrous, n-hexane, acetic acid, methanol--
Daejung Chemical AHSeoul, Korea)?] #|3%-& AME-8}SIT]
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mixer® 30% &<+ EY F, 1587 SRl vlFssolct 9
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Fig. 1. Absorbance changes of DPPH with thermally oxidized
soybean oil at 180°C for 3 hr (sample size: 0.5 g). * on ‘a’ point
indicates that the absorbance of ‘a’ point (4) is significantly
different from that of isooctane () at p < 0.05.
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Fig. 2. Effects of sample size of thermally-oxidized soybean oils
at 180°C for 3 hr on the absorbance of DPPH.
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Fig. 3. Changes of DPPH absorbance from thermally-oxidized

vegetable oils at 180°C for 3 hr. {: soybean oil, [J: corn oil, O:
virgin olive oil, @: refined olive oil.
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Fig. 4. Changes of CDA (a) and p-AV (b) from thermally-

oxidized vegetable oils at 180°C for 3 hr. <: soybean oil, []: corn
oil, O: virgin olive oil, @: refined olive oil.
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Table 1. Comparison of oxidative parameters from DPPH
method for thermally-oxidized vegetable oils

BHT equivalent Timetoneed  Antioxidant
Vegetable oil  ofinitial state  pattern change  depletion rate
(mM BHT) (min) (mM BHT/hr/g)
Soybean oil 2439 150 -0.301
Corn oil 2312 150 -0.333
Olive oil (virgin) 1.262 90 -0.284
Olive oil (refined) 0.618 60 -0.141
sl WolaL, p-AVE 23} ARSIAAIES] alkenalFe 243t
oH3). 4ov AES] XA 248 #43% A3 Table 29
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ol shrslal la, Se|EAE Ao R A3l ¢k E oleic
acid(C18:1)E 72% ol &ialar JAch thFfel EEsew
57t SRIERES Ao 1 BEESR WALl glake] Z
7VTE B Y4 F7ks)o thEfrel bR Ede] 4
A&EE S2|EfH0 E9rhTable. 1). 5Fet Suli= &
B0 Hlsle] BXxsfr) =AY, olF A% 7t B] wiE
o FulFo R ¥& CDAS} p-AVE XS THTable 2).

DPPHY Ol elaf A%l shie %Ji{&" FAAEE] Absp
AEAd 71918k ARIA F2 FA] faf el 2% AR
EERs7]0 7|E e tﬂ%°l 79k 4290 9% DPPH
o] FE= syt AsPAAl 9 fA4bslEtZ o]9]e] 24l
olaf] FEFe whe 74 H3E 3] wjAlE 4 glow o]d)
gt °4%L7} g 838lch. DPPHY S E-8-5lo] HAE é FE2EY A
A} Fe F2F3ATE FHshe At A, FEEO EAske
git]Zol] ¢JsA%= DPPHY F3=e 744 & d7ld] W F
o] Zle Az} s)Xo] Fas)r}

il

kO

gr

A2 2= 4L 98 7wE DPPHY S #HZ3=
fls Alge] Pl W fR|o AspAstE BMsIN, A4E
ZUE AMEEl AlFellA FAHAR AMREE 45F A8RH 9

Table 2. Fatty acid compositions (%) of vegetable oils used in this study

Vegetable oil
Fatty acid
Soybean oil Corn oil Olive oil (virgin) Olive oil (refined)
Palmitic acid (C16:0) 10.51 10.91 10.3 12.03
Palmitoleic acid (C16:1) 0.09 0.16 0.82 0.96
Stearic acid (C18:0) 4.16 2.05 3.78 3.12
Oleic acid (C18:1) 2547 28.98 77.94 72.25
Linoleic acid (C18:2) 50.65 55.16 5.17 9.21
Linolenic acid (C18:3) 6.63 0.96 0.66 0.76
Arachidic acid (C20:0) 0.40 0.45 043 0.49
Behenic acid (C22:0) 0.48 0.14 0.12 0.15
Lignoceric acid (C24:0) 0.17 0.2 0.06 0.07
u/s" 527 6.20 5.76 5.24

YRatio of unsaturated fatty acids to saturated fatty acids
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