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Study on Deterioration of Domestic Edible Oils
Upon Heating at High Temperatures

Young Bok Oh* and Kwang Ho Kim**

A study was planned to evaluate the influence of continual heating at 150+5°C and 170+
5°C respectively upon edible oils for frying the several food. Two kinds of domestic edible
oils (Sample A and B) were collected by random sampling from market and in order to
estimate .deterioration degrees at both temperatures previously mentioned, thiobarbituric

- acid (TBA) value, acid value (AV), peroxide value (POV) and carbonyl value (CV) were
measured at intervals due to its optical density.

Those values were examined and compared according to the temperatures and times, and
it was concluded as follows:

1) TBA value was rapidly increased until 24 hours in both temperatures and after 1 day
its value have shown a slower increase as compared with initial rapid reaction.

2) Acid value and peroxide value of both oils (A & B) used for frying were increased
continuously during heating and the changes in these values were dependent on the thermal
oxidation, and moreover at low temperature (150+5°C) these values were found to be incre-
ased more readily than at high temperature (1704:5°C).

3) Carbonyl value of both sample A and B show almost the same ihcreasing rate at
either 150£5°C or 17045°C in proportion to the heating time.

4) It was found that there were differences between the chemical changes caused by
heating sample:A and B at high and low temperature.
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Table 1. Changes in TBA values of the edible oils due to heating temperatures

(at 150£5°C and 170+5°C)

(530nm) (Mean+S.E:)

Time (hrs) . at 150 :|:5°(]33‘ = at 170 :l:S"CBz

0 0.09£0. 004 0.124£0. 008 0.094:0. 004 0.1240. 008

24 0.42%0.013 0.47%0.013 0.2810.008 0.31%0.008

48 0.51£0.017 0.49+£0.008 0.3340.013 0.32£0. 008

72 0.5540.017 0.58%0.008 0.39%0. 008 0.34+0.017

96 0. 65%0.017 0.63%0.013 0. 54 £0. 008 0.42+0.013

120 0.49%0.017 0.58£0.013 0.42:0. 008 0.38+0. 008

144 0.63%0.013 0.564:0. 008 0. 6040. 008 0. 39£0. 013

168 0.70£0. 008 0.64%0.013 0. 664-0. 008 0.53£0. 008

Lol viebd npe} zEeh

150 £5°CE jn#hgt Sample A (A,)e} TBAE: #
FBoE 0.090] 0 24Bp[A el 0.422 B EHAS
e o] 96REMIZER AL iinslgl ot 96RERY el
BAstgom 12000 el oA @S EHEE e
H g}t 150:5°C2 jnzkdr Sample B (B = WK
TBAEsF 0. 122 Ia1Fsho] 24B:R #holl 0.47, 48R
fholl 0.49 %o =2 96BERIZLA H|ind EHEE e
7b 96 HA-El %4 WAE RQow 120\R el
ThA} HEnsk e}

o] 8k 22 fEIHS 170+£5°CE mzaT Sample A
{A),, Sample B (B)olA = nlals}=sion 96k:H

o ---oB)

[

—-5 Absorbance TBA value (ot 530nm)

24 48 72 96 (20 44 168
— Timetht]

Fig. 1. Comparison with variations of TBA
values of edible oils due to heating
temperatures. »
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Table 2. Changes in acid values of the edible oils due to heating™ temperatures.
(at 150+5°C and 170+5°C)

(Mean+S5.E.)
Time (hrs) % at 150+5°C - : at 1705°C -
0 0.44+0.12 0.58+0.13 0.-44£0. 12 0.5840. 13
24 0.76+0. 04 1.25£0.05 0. 67+0.03 1. 04£0. 04
48 0-93+0. 04 1.36£0.08 . 0.79+£0. 05 1.43£0. 06
72 1.12£0. 05 1.71:£0.09 0.90£0. 04 1.51£0.07
96 1.35:£0. 04 1.87£0. 03 0.95+0. 03 1.59:£0.17
120 , 1. 46 0. 06 2.64:+0.06 1.10:£0. 05 1. 680. 09
144 1.57:£0. 07 2.87:+0.05 1.1940.05 2.13%0.09
168 1. 800. 07 2.93£0. 07 1.49£0.07  2.24£0.08,

Table 3. Changes in peroxide values of the edible oils due to heating temperatures

(at 150+5°C and 170+5°C)
(meq/kg) (Mean+S.E.)

s at 150+5°C at 170+5°C
Time (hrs) A B, —x ‘ B,

0 7.0L0.28 8.7+0.23 7.0%0.28 8.7+£0.23
24 37.1£1.33 34.8+0.53 20.4+0.92 14.741.27
48 40.91+2.15 _ 40.442. 62 22.1+1.16 18.34:0. 47
72 41.31£1.85 41.6+1.50 28.5£0.48 21.9x+1. 16
96 43.8+2.17 43.2+2.03 29.7+0. 80 ' 23.040.54
120 42.5+1.64 40.3£1.71 - 31.942.56 - 26.1Xk1.41
144 41.412.46 38.1+£2.71 24.71+1.61 . 21.7+1.21
168 44.2+3. 49 38.6%x1.27 32.5+1.48 22.6%1.13
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Table 4. Changes in carbonyl values of the edible oils due to heating temperatures

(at 150+5°C and 170+5°C)

(meq/kg) (Mean+S.E.)

Time (hrs) i at 150:i:5°CB‘ Azat 170+5°C 5
0 30.3x 0.46 30.5x 0.89 30.3+ 0.46 30.5+ 0.89
24 76.7+ 2.15 8§7.8x 3.40 81.6+ 2.33 124.6+£ 4.56
48 116. 3+ 5.23 146. 44+ 4.74 130. 9% 7.02 164. 4+ 3.67
72 143. 3% 6.89 175.5:4 7.42 183. 1+ 6.17 217.2+ 7.02
96 175.6+ 5.99 184.2+ 9.88 195.24 6.93 261.1% 8.85
. 120 281.0%15. 65 293.3+14.18 285.4111.31 310.3411.39
144 309.3+£11.00 338.3+£12.79 322.0%13.10 355.5:4£16. 77
168 460. 6119. 68 405.0:£16.19 482.2+19. 14 409.2+14. 44
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