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Quality Change of Three Kinds of Edible Oil during Frying Process

MU Hong-yan, ZHENG Qi

(College of Food Science and Engineering, Qingdao Agricultural University, Qingdao 266109, China)

Abstract: Physicochemical changes of soybean oil, sunflower oil, and palm oil when used to fry potato chips for
consecutively 4 h/d a day in 5 consecutive days were evaluated in this study. The color of the three kinds of edible
oil became dark and an increase in their viscosity was observed with increasing frying time. Moreover, the acid value
(AV) showed an obvious increase but did not exceed the national standard, whereas increasing frying time resulted
in gradually reduced iodine value (IV). All these edible oils revealed an initial increase followed by a decrease in
peroxide value (POV), and soybean oil and sunflower oil showed fluctuant variations. Soybean oil and sunflower
oil revealed a carbonyl value (CV) exceeding or very close to 50 meq O,/kg of the national standard as a result of
repeated use for 3 days. On the fourth day, the content of total polar materials (TPM) in both oils exceeded the national
standard. In contrast, CV and TPM of palm oil remained lower than those of soybean oil and sunflower oil during the
whole frying process.
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Tablel Changes in color and viscosity of three oil samples during

frying process
febr  FKER TR/ K SELEKFh EAEih

0 040 + 0.00° 052 £0.20°  1.13 & 0.05°

1 0.90 +0.00° 109 +020° 215+ 0.05°

i 2 1.93 £ 0.06° 243 £021°  2.20 + 0.00°

i 3 290 +0.00° 352 +036°  3.03+0.06°

4 387 £ 005  4.60+ 0.28°  3.50 = 0.00°

5 4.50 + 0.00° 515+ 005"  3.73 + 0.05°

o 0 1120 = 0.00°  9.60 £0.15°  7.004-0.00°
1 15.00 + 0.05°  14.31 +£0.24° 11.10 + 0.00"
% 2 17.15 + 0.05°  16.204+0.14°  17.10 & 0.00°
fi 3 24.00 + 0.00° 2352+ 0.07° 17.12 + 0.00°
4 28.90 + 0.15°  27.54 +0.12° 21.80 =+ 0.00°
5 30.00 + 0.10'  31.61 £0.16" 22.07 + 0.06°
0 4342+ 015"  4545+025° 47.20 & 0.76°
1 47.20 = 055"  48.40+ 0.30° 49.54 + 0.25°

FhJtE/ 2 5452+ 0.15°  57.75+0.25° 51314 0.36°
(mPa-s) 3 63.85 + 1.00°  64.15 +0.25' 53.18 + 1.15°
4 7159 + 0.95°  70.40+0.10° 60.65 & 0.32°
5 7346 + 115" 7265+ 0.15' 63.72 & 1.55'
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Table 2  Changes in AV and IV of three oil samples during frying process
ks LK Ta)/d PNLTAL FELERFIh EAEh

0 0.18 + 0.02* 0.16 = 0.01° 0.19 & 0.02°

A/ 1 0.35+0.02°  0.34+0.00° 0.31 + 0.02°

(mg KOH/g) 2 0.44 +0.01° 046+ 0.01° 0.41 + 0.01°

3 0.75 +0.01°  0.71 +0.02" 0.63 =+ 0.00"

4 0.92 = 0.01°  0.91+0.02° 0.81 * 0.01°

5 124 +£ 001" 1.20 £0.02" 1.01 + 0.01'

0 12810+ 1.02" 124.23+0.05" 56.18 + 0.52'

1 126.90 + 0.52° 123.544-0.51° 55.66 & 0.15°

\V/i 2 124.31 & 1.01° 121.3840.25° 54.52 + 0.22°

(9 1,/100g) 3 123.49 + 0.81° 120.50-0.43° 53.49 =+ 0.10°

4 12156 + 0.21° 119.41+0.26" 52.22 + 0.44°

5 119.07 + 0.83° 117.92+0.02° 51.75 + 0.27°
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Table3  Changes in POV, CV and TPM of three oil samples during

frying process

Eizpa LK ) /d K

0 0.85+ 0.12°
213+ 0.0°
4.67+ 0.29
4.45 + 0.02°
3.94 =+ 0.06°
412 + 0.09°

FEAERFIh EAih
0.59+ 0.02" 1.05 & 0.00°
1.86+ 0.19" 2.85 =+ 0.05"
435+ 0.46° 3.35+ 0.02°
453 +0.05° 3.75+ 0.10°
439 +0.05° 4.25 + 0.50°
420+ 0.08° 422+ 0.29°

pPoOv/
(mmol/kg)

[ I S

8.85+0.45"  7.89 + 054° 9.52+0.65
2367+ 043" 22.05 + 0.31° 18.76+0.27"
36.52+ 0.97° 36.204 1.11° 30.4140.37°
50.97+ 0.32°  49.63+ 0.26' 42.52+ 0.24°
64.43+ 1.05° 63.84 & 1.40° 55944 1.13°

80.30+ 0.82" 78.73+ 0.37" 70.37+ 1.21°

cv/
(meqO,/kg)

g M W N P O

477+ 0.80° 505+ 025" 4.02 + 0.30°
15.55 & 0.51° 14.97 + 0.25" 12.04 + 0.52°
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36.01 + 0.50' 35.25 + 0.25" 31.10 + 0.98"
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