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Effects of Amino Acids on the Deterioration of Oil during Pan-Frying

B NV

(Etsuji Yuki*)

Corn oil was emulsified with aqueous solution of fifteen different amino acids and glucose by the

use of Tween 80 as a emulsifier. The oil was thermally oxidized under the simulated pan-frying condi-

tions and the following results were obtained.

1) Amino acids such as phenylalanine, proline and tryptophan markedly inhibited the thermal

oxidation of the oil in the presence of glucose. Lysine and histidine hydrochlorates, however, remarka-
bly accelerated the thermal oxidation. Alginine and glycine did not show any effect.

2) The inhibitory effect of phenylalanine and proline against thermal oxidation of oil was apparently

higher in the presence of glucose than in its absence, but this relation was reversed in the case of

tryptophan.

3) When the oil was heated at 180°C for 5 min, tryptophan showed a remarkable inhibitory effect,

but was not effective at 200°C for 3 min.
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Effects of amino acids on the changes of peroxide and total carbonyl

values of emulsified corn oil treated under the simulated pan-frying

conditions.

One hundred grams of corn oil were added with 2 m/ of water cont-
aining amino acid (0.2 m-mol), glucose (0.2 m-mol) and Tween 80
(0.1g). Control oil contained only Tween 80. After emulsified with
a homogenizer at 3000 rpm for 3 min, the oil was heated at the fol-
lowing conditions: Temperature ; 1805°C, Specific surface area of
oil to air; 55cm?/g, Heating time; 5 min.

Table 1. Inhibitory effects of three amino acids on the thermal
oxidation of emulsified corn oil with or without glucose.
Without glucose { With glucose
Amino acids
POV* Ccv* l POV CV
L-Phe 18.3 14.2 11.8 11.0
L-Pro 17.8 13.5 12.0 10.6
L-Trp 3.5 8.2 ‘ 5.6 9.0

*
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meq/kg. Experimental conditions were the same as shown in Fig. 1.
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Table 2.

emulsified corn oil under the various conditions

Inhibitory effects of tryptophan on the thermal oxidation of

Simulated panfrying 180°C, 5min 200°C, 3min
conditions**
POV* Cv* POV Ccv
Additives

Control 28.2 16.8 51.1 27.8
L-Trp 0.1 m-mol 5.3 8.2 29.1 19.2
L-Trp 0.2 m-mol 3.2 7.3 19.9 16.4
L-Trp 0.02 m-mol
Glucose 0.02 m-mol 6.2 9.5 31.7 17.9
Glucose 0.02 m-mol 24.5 16.0 43.3 22.5

*

meq/kg. ** Spesific surface area of oil to air; 55cm?/g.

Emulsified and control oils were prepared in the same way as in Fig. 1.
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