KOREAN J. SOC. FOOD SCI.
Vol. 16, No. 4, Augusi, 2000

sStuE4oM FAF Ar2YYo| ®E 72
o|=tety S0 O/x[= W&
£A% - A - AP

AZ2FOI, FHN G A AL, o ek 4] Fof opafpee

Effect of application methods of frying oil on the physicochemical
properties of frying oil in the school foodservice
Yun, Gill Sook, Kim, Na Young* and Jang, Myung Sook**

Myonmok Elementary School
*Division of Life Resources Science, Joongbu University
**Department of Food Science and Nutrition, Dankook University

Abstract

This study was investigated the effect of application methods of frying oil on the physicochemical properties of
frying oil in the sckool foodservice. Frozen pork cutlet was fried for this study. The most frequent application
methods of frying oil in school foodservice and treatments of this paper were as follows ; (A) use the frying oil
(36 1) just one day(21)0ea. X Stimes) (B) reuse the used 0il(A method) once more adding 50%(18 [) fresh oil after 3
or 5 or 7 days (C) reuse the used oil(A method) once miore after 3 or 5 or 7 days. The major fatty acids of fresh oil
were linoleic acid, oleic acid, palmitic acid, and linolenic acid in order to content. The viscosity of frying oil was
increased gradually by increasing the number of frying times and storage period of frying oil after once used. Both
redness and yellowress of frying oil showed similar trend to viscosity. As a result of this study, the application
methods of frying oil in the school foodservice influenced on the physicochemical properties of frying oil, but acid
and peroxide value were under the safety level of frying oil prescribed in the Health Social Affairs Ministry.
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Table 1. Changes in acicl value of frying soybean oil by the number of frying times and storage period

Storzge Frying times
Methods period(dgaYS) 0 1 2 3 4 5
A* 0 0.14' 0.18° 0.19* 0.20° 023" 0.24*
0 0.14' 0.18 0.19° 0.20° 023" 0.24°
B 3 *0.20' *0.21° 0.22¢ 0.24° ‘025 0.26"
5 0.21° "0.21° "0.22° "0.24° 027 *0.28°
7 "0.21° "0.22° "0.26° "0.25° *0.28° *0.29
0 "0.15° 0.18° 0.20° 0.20° 0.21° P0.22
3 ‘021" ’0.22° *0.23° %0.24° °0.26° ‘.26
¢ 5 022 *0.22° "0.23° 024 *0.26" *0.27°
7 022 023 40.24 *0.26° *0.28 *0.20°

*A : use the frying 0il(36 /) just one day(200ea. X Stimes).

B : reuse the used oil(A method) once more adding 50%(18 /) fresh oil after 3 or 5 or 7 days.

C : reuse the used o0il(A method) once more after 3 or 5 or 7 days.

Means with the same letters are not significantly different at 0.1% level.

"means Duncan’s multiple range test for frying times(row).
2A-D

=2 g8]3 2?9 Bue) JRsh= A} 5 ¥
<+ 4HEsle] AME f2]ol] A R-E AHlsle] ARSEE
frAe] 71gA 7ol whE WEE ZARE A F7] 8}
7VdAIZEe] F71e wE- Ao} FAEEI P SoTE
7t AAgE §AE A7 S W 1A A eEes
Ao, 71 242 F AR A7l BA gl
AR 7189 58 Bavlk sigde. eve AlES
AUAL AL A F5 Al 5] AR 02 o3l FAE
o] glem, f7re A+ A& AEARYA 3.0 o3}
2 AHeA o] FEivEe] EAEA T e HlRe
AR A 7158 .08 2 AR gl wel

means Duncan's multiple: range test for storage period(column).

A B A Ao vepd A stagalellr =2 AL
3= FA] AR (A, B, O 237170 ole)
0.14~0292] 92 Jeptomz AlFAHd At
Hyolet & 4 Al

2y HAEE L

HARe) FAlEkEvle] M3k Table 29 2ol AR
Al A F-Re] FAkEETR= 070190, Al 7FA] v
oM 25 H7)e 315t ARGyl S5 4t
2717 Z71810 ok (p<0.001). ©] o B, C2] HAk3E
7he AR 2 Aekg Be AAdart F715l o
gt AAg 7185 A7k B7h 27060 Ha 3RaEi

Table 2. Changes in peroxide value of frying soybean oil by the number of frying times and storage period

Storage Frying times
Method >
etiods period(days) 0 1 2 3 4 5
A* 0 0.70° 257 3.83° 440° 452° 486"
0 °0.70° 2.52° °3.83¢ °4.40° °4.52° °4 86°
3 2.04° #378° 4.80° 6.41° 7 8.08"
B B. f C. € B, d B < B, b B, a
5 3.04 3.75 5.64 7.02 8.66 9.81
7 417 *1.79° .62 *9.96° *10.73° *11.88
0 0.76' P57 2,96’ °333° P3.32° °344
c 3 303" 567 6.59" “7.90° 849 °8.90"
5 *5.54' 6.69° 5736 £8.20° 9,33 *9.04°
7 5,74 %6.14° *7.87° “8.83° *9.96" *11.90°

*A : use the frying o0il(36 [) just one day(200ea. X Stimes).

B : reuse the used oil(A me hod) once more adding 50%(18 I) fresh oil after 3 or 5 or 7 days.

C : reuse the used oil{A me:hod) once more after 3 or 5 or 7 days.

Means with the same letters are not significantly different at 0.1% level.

"'means Duncan's multiple 1ange test for frying times(row).
2A-D
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means Duncan's multiple range test for storage period(column).
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Table 3. Changes in iodine value of frying soybean oil by the number of frying times and storage period

Storage Frying times
Methods period(dgays) 0 1 2 3 4 5

A* 0 116.1° 1163 1142 1132 112.5° 111.8°
0 *116.1° *116.3° *114.2° *113.2° *112.5° *111.8°

3 *114.1° *113.9* *112.9° *11L.6° °110.2° *109.0°

B 5 ‘112.1° ‘111’ “111.6° ‘110.0° *110.8° €108.5°
7 ‘111.9° °110.00 109.6' 108.2° *110.7° °107.0

0 *114.9° *114.8 *113.9° 122 *112.8° 126

3 11200 1117 "111.3° 108.2° 108.5° °108.6*

¢ 5 ‘1116 1102 °110.9° 1093 *110.3° 107.8°
7 °111.3 ‘1102 *109.7 108.9° °107.1° 106.2°

*A : use the frying 0il(36 /) just one day(200ea. X Stimes).

B : reuse the used oil(A method) once more adding 50%(18 1) fresh oil after 3 or 5 or 7 days.

C : reuse the used oil(A method) once more after 3 or 5 or 7 days.

Means with the same letters are not significantly different at 0.1% level.

"means Duncan's multiple range test for frying times(row).
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means Duncan'’s multiple range test for storage period(column).
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Table 4. Changes in saponification value of frying soybean oil by the number of frying times and storage period

Storage Frying times
Methods o foiiays) 0 1 2 3 4 5
A* 0 . 204.6° 198.0° 200.8° 201.0° 195.1' 195.5°
0 *204.6' *198.0° *200.8° *201.0° *195.1' *195.5°
B 3 *196.5° *196.5" 194.6° *195.5° *193.7 *191.5°
5 189.4° 189.2° €189.0° 188.6" 188.>° 187.1"
7 °187.3" °187.2° "184.8° °1839" "183.8° "182.9'
0 4200.0° 42008 *2004" *198.8° *199.8° *197.9'
c 3 $193.4° "192.2° *192.0° "191.9° *191.5' 192.6°
5 €189.5° °187.7° 188.1° 188.8" “187.7 €186.9'
7 186.1° 188.1° 187.7° 186.9° "186.8° "185.1'
*A : use the frying 0il(36 [) just one day(200ea. X Stimes)
B : reuse the used oil(A method) once more adding 50%(18 [) fresh oil after 3 or 5 or 7 days
C : reuse the used oil(A method) once more after 3 or 5 or 7 days
Means with the same letters are not significantly different at 0.1% level
"'means Duncan's multiple range test for frying times(row)
2*®means Duncan's multiple range test for storage period(column)
Table 5. Changes in fatty acid composition of frying soybean oil by the storage period (%)
Methods Storage Fatty acid
pericd(days) C, C, Cy Cy, Cps Cps
Standard - 0.08 11.88 077 21.20 57.10 8.97
A* 0 0.11 12.29 1.63 21.91 55.56 3.48
0 0.11 1229 1.63 2191 55.56 848
3 0.12 1233 1.80 2205 5531 823
B 5 0.13 12.56 1.97 22.23 54.86 822
7 0.13 12.64 2.36 2237 54.30 820
0 0.10 1241 1.38 21.56 56.21 8.35
3 0.13 12.66 1.35 22.10 55.34 8.41
¢ 5 0.12 12.50 2.30 2241 54.42 824
7 0.13 13.00 226 22.40 54.01 8.20

*A : use the frying oil(36 ) just one day(200ea. X Stimes).
B : reuse the used 0il(A method) once more adding 50%(18 /) fresh oil after 3 or 5 or 7 days.
C : reuse the used oil(A method) once more after 3 or 5 or 7 days.

Standard : Fatty acid composition of the fresh oil.

C,,: Myristic acid.

C,, : Palmitic acid.

C,, : Stearic acid.

C,,, : Oleic acid.
C,,, : Linoleic acid.
C,,, : Linolenic acid.
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Table 6. Changes in viscosity of frying soybean oil by the number of frying times and storage period

33

{0 Frying times
Methods pegodl?dgaeys) 0 1 2 3 4 5
A* 0 25 43.0' 4.0 44.0° M3 46.0°
0 42,5 °43.0° 44.0° °44.0° "44.3° 46.0°
3 430 435 44.0 44.5° 44.0° 450
B 5 450° "45.0° ®45.0° 455" “44.0° 45.0°
7 "470° *470° 470" 475 *48.0° *50.0°
0 °43.5° 4.0 44,00 44,0 P44.0° P45.5°
3 46.00 46.0¢ 46.5° 47.0° 473" 48.0°
¢ 5 7.0 *45.0 "46.0° 46.5° 48.0° "49.5°
7 *46.0° “46.5° "47.0° "48.5° 49,0° *49.0°

*A : use the frying oil(36 /) just one day(200ea. X Stimes).
B : reuse the used o0il(A method) once more adding 50%(18 /) fresh oil after 3 or 5 or 7 days.
C : reuse the used oil(A method) once more after 3 or 5 or 7 days.

Means with the same letters are not significantly different at 0.1% level.

Da-t

2JAD

Table 7. Changes in redness and yellowness of frying soybean oil by the number of frying times and storage period

means Duncan's multiple range test for frying times(row).
means Duncan's multiple range test for storage period(column).

. Storage Frying times
Properties Methods period(tiys) 0 1 2 3 4 5
A* 0 04 06" 0 08 12 24
0 04" 0.6 0.7 08 ‘12 4
3 1.1 L5 "8 "1.9° P2.0" Q2.2
B 5 flL.o° 1.4 "6 "9 2.1 2.6'
Redness 7 *1.6° 2.2 24 28 31" 39
0 0.4 0.7 0.7 0.8 0.9" ‘rr
3 yirs "6 22 2.4° .5 2.6'
¢ 5 1.3 LT LY 21" 0.2 29
7 1.5 AL.6° "Ly A2 s 30
A 0 5.2 100° 15.1¢ 164 198 23
0 5.2 °10.0° P15.1¢ Pl6.4° "19.8° "22.3°
B 3 22,00 #28.2° 284 28.6° 30.0° "31.4°
5 2222 3.5 242 5.3 275 ©9.6*
Yellowness 7 *26.5° 7.4 27.9° *29.5° *33.1" *37.1°
0 °5.5° "18.2° "19.8° "19.9° 20.5° 214
c 3 “24.0' 4.4 254° 6.6 0275 219
5 *26.6 74 714 283 "28.6' #28.5%
7 #25.5° #25.6' 26.5° $27.8° 0276 *30.3°

*A : use the frying 0il(36 /) just one day(200ea. X 5times).
B : reuse the used oil(A method) once more adding 50%(18 ) fresh oil after 3 or 5 or 7 days.
C : reuse the used o0il(A method) once more after 3 or 5 or 7 days.

Means with the same letters are not significantly different at 0.1% level.

Daf

DAD,

means Duncan's multiple range test for frying times(row).
means Duncan's multiple range test for storage period(column).
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