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Abstract

Changes in the physicochemical properties of frying oil after single or repeated use in foodservice
establishments were studied. The experimenct was designed to simulate the practical frying practice based on a

survey from the dieticians in the food service establishments.

Used oils came from the single frying of

mackerel and the sequential frying of 1) potato and mackerel, 2) battered pork and mackerel, and 3) potato,

battered pork, and mackerel.

The used oil samples were analyzed and compared with the fresh one. Oil

quality parameters such as acid value, peroxide value, thiobarbituric acid value, iodine value, viscosity, and

color were measured at each step of deep-fat frying.

The physicochemical properties of the frying oils have

been more or less affected by the frying conditions. However, the used oils resulted from the experimental

trials were within the range of acceptance as indicated by the acid and peroxide values.
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Table 1. Questionnaire responses for frying oil used at institutional food services
Classification Description N(%)
Soybean oil 105(80.1)
Corn oil 23(17.6)
. . Shortening 0( 0
Oil and fat at frying Lard 0( 0)
The others 3(23)
Total 131(100)
Yes 103(81.1)
Using of used frying oil No 24(18.9)
Total 127(100)
Once 41(31.9)
Twice 52(43.0)
. . . 3 times 27(22.3)
Using frequency of used frying oil More than 4 times 1 0.8)
Total 121(100)
Yes 101(80.2)
Addition of fresh oil on used frying oil No 25(19.8)
Total 126(160)
10% below 3( 3.1
10~30% 49( 5.1)
Addition rate of fresh oil on used frying oil 30~50% 34(35.4)
50% over 10(10.4)
Total - 96(100)
In the frying basket 8( 6.5)
In the original oil barrel 3(24)
Storage method of frying oil In the original oil barrel without dregs 97(78.9)
In the barrel with filtrating 15(12.2)
Total 123(100)
1~2 days 21(17.9)
2~3 days 46(39.3)
Storage period of frying oil 3~4 days 32(27.4)
S days over 18(15.4)
| Total 117(100)
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Table 2. Questionnaire responses for food frying at institutional food services

Classification Description N(%)
Once 41(30.1)
Frequency of meal service for frying food per TW.ICG 4331.6)
3 times 29(21.4)
week More than 4 times 23(16.9)
Total 136(100)
Potato 5(2.5)
Fish 59(28.3)
Pork cutlet 57(27.3)
. . Battered pork 33(15.5)
Main Frying food Chicken 34(16.3)
Vegetable 12( 5.7)
The others 7( 3.4)

Total 209(100)
Order of frying Potato — Mackerel 16(16.2)
Battered pork— Mackerel 14(14.1)

(frying ingredients are potato, battered pork and

Battered pork— Potato —Mackerel 3( 3.0

Potato—Battered pork — Mackerel 66(66.7)

mackerel) Total 99(100)

Frying temperature 100(77.5)

Cooking hour of frying 10( 7.8)

Important factors in frying Frequency of frying oil 2(7.0)

Absorption guantity of oil 8( 6.2)

The others 2( 1.5)

Total 129(100)

Consideration of oil rancidity Yes 108(83.1)

. No 22(16.9)

at frying Total 130(100)
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Table 3. Changes in the acid value” of frying oil after
frying

Frying material” Acid value
A(None, fresh oil) 0.07
B(Mackerel) 0.27°
C(Potato and mackerel) 0.30°
D(Battered pork and mackerel) 0.42°
E(Potato, battered pork, and mackerel) 0.49°

F-value 82.19™
Y“Means with different letters column are significantly
different from each other as determined by the Duncan’s
multiple range test.
YSequential frying in the order of appearing. Used oil was
stored for two days between each frying treatment.
***p<0.001
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Table 4.
after frying
Frying material®

Changes in the iodine value” of frying oil

Iodine value

A(None, fresh oil) 124.57¢
B(Mackerel) 122.11°
C(Potato and mackerel) 121.68°
D(Battered pork and mackerel) 117.35°
E(Potato, battered pork, and mackerel) 107.30°

F-value 39.447
YMeans with different letters column are significantly
different from each other as determined by the Duncan’s

multiple range test.

2)Sequential frying in the order of appearing. Used oil was
stored for two days between each frying treatment.
**¥p<(.001
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Table 5. Changes in the peroxide value" of frying oil
after frying
Frying material”’

Peroxide value

A(None, fresh oil) 0.60°
B(Mackerel) 2.33°
C(Potato and mackerel) 4.33°
D(Battered pork and mackerel) 4.63°
E(Potato, battered pork, and mackerel) 6.13°

F-value 36,52
"Means with different letters column are significantly
different from each other as determined by the Duncan’s

multiple range test.

“Sequential frying in the order of appearing. Used oil was
stored for two days between each frying treatment.
*+3n<0.001
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Fig. 1. Changes in the TBA value of frying oil after
frying
A: fresh oil; B~E, oils used for frying of mackerel(B);
potato and mackerel(C), battered pork and mackerel(D),
and potato, battered pork, and mackerel(E). For multiple
food materials, each has been fried separately in the
order of appearing.
"IMeans with different letters column are significantly
different from each other as determined by the Duncan’s
multiple range test.
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Table 6. Changes in the fatty acid composition” of frying oil after frying

Trying .. .. " R , . . .
material® Myristic Palmitic Stearic Oleic Linoleic Linolenic

A - 11.58° 3.89¢ 20.98" 56.25° 7.30°

B 0.09° 12.75° 3.94° 21.34° 55.00° 6.88"

C 0.12° 13.88° 4.02° 22.34° 54.13° 6.41°

D 0.13" 16.94" 5.27° 23.99™ 47.54° 6.13°

E 6.16" 17.54* 5.42* 2547 46.43° 5.28"
F-value 99.52" 103.337 217.23°7 105.217 301.147 4253277

YMeans with different letters column are significantly different from each other as determined by the Duncan’s multiple range

test.

2)chuemial frying in the order of appearing. Used oil was stored for two days between each frying treatment.

***p<(.001
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Fig. 2. Changes in the viscosity of frying oil after
frying.

A: fresh oil; B~E: oils used for frying of mackerel(B);
potato and mackerel(C), battered pork and mackerel(D),
and potato, battered pork, and mackerel(E). For multiple
food materials, each has been fried separately in the
order of appearing.

“Means with different letters column are significantly
different from each other as determined by the Duncan’s
multiple range test.
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Sample

Fig. 3. Changes in the color tones of frying oil after

frying

A: fresh oil; B~E: oils used for frying of mackerel(B);
potato and mackerel(C), battered pork and mackerel(D),
and potato, battered pork, and mackerel(E). For muliiple
food materials, each has been fried separately in the
order of appearing.

“Means with different letters column are significantly
different from each other as determined by the Duncan’s
multiple range test.
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