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A Study on the Heated Edible Qils(])

Flow Properties of Soybean, Rapeseed, Rice bran, Corn and Perilla Oils

Dept. of Home Economic Education, Gyeongsang National University

Eun-Ae Kim, Kab-Choul Shin*, Haeng-Ja Kim and Jae-Ok Park

Flow properties of heated edible oils, such as soybean, rapeseed, rice bran, corn and perilla

oils, were measured with .Maron-Belner type capillary viscometer.

These oils were heated at

180:5°C (general cooking temperature) for 5~20 hours except soybean oils (5~40 hours).

Fluidities of these heated oils except rice bran oil were decreased according to heating time

and decreasing ratio of fluidity was outstanding after 15 hour heating in corn oil and 20 hours

‘heating in soybean and perilla oils..

All the oils examined in this experiments except rice bran oil°showed non-Newtonian motion

.after 15 hour heating at high shear stress and Newtonian mction at less than 10 hour heating.

In. the soybea#:oilly. . non-Newtcnian flow property was outstanding after 30 hour heating at

180=:5°C.

Rice bran oil exhibit characteristic flow property, that is, non heated rice bran oil has lowest

fluidity but heated oné has highest fluidity compared to other oils examined in this experiment.

Change of fluidity with extension of héating  time was not detected and non heated rice bran

oil showed non-Newtonian motion.
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Table 1. Saponification value(SV) and Iodine value

Fig. 1. Maron-Belner type viscomsater.

Table 3. In&ividual dimensions of Mérqn;Be]ner
type Viscom‘etgr‘

(V) of individual oil ‘ ‘ cm.
e Radius of capillary Re 7.25%107%
il sv Iv* Radius of pulb Kb 1.09
' ‘ — i i R 3.85%107F
Soybean 152.9 133.8 i:‘“; °ff man_;’lmet'er Lm B
ilary v
Rapeseed 166.7 125.6 g o Ay _
hiog hons 8.7 W21 gawns) maweel Gat MRS WEHCZ
orn 175:0 U85 gobusl fish Fis 1ol A shobdobel Merh& gemst
Parllla 201.7 185.6 051 /{] i%“’-‘} o] iﬂ]-ﬂl—‘% %‘Sﬂ ii% ﬁg% ﬁﬁﬂ"ﬂ gj.
~* Wijs" method 8 WEe T ed A4 A4AA ERERE A=
Table 2. Composition of fatty acids in individual il
ety ad c c c c c Cisiz Unk c Cror O
1430 670 1730 1731 18:0 18°1 1372 Unknown  Uigis B ¥
Soybean trace  12.8 - —_ 4.4 21.8 563.7 — 7.3 —_ ’ —
Rapeseed. trace 4.1 — - 1.1 2.4 17.7 — 9.5 12.4 338
Riee bran trace  20.7 1.5 — 1.7 37.4 33.8 1.7 1.4 L8 -
‘Cotn trace 14.3 — — 1.8 23.8 60. 1 — — - -
Parilla trace 7.6 — trace 2.5 15.0 13.5 — 61.4 — —

Operacting conditicns for GLC. Instrument: Shimadzu 4-MB type. Column: DEGS C2m><3mm‘,ID).
Detector: Flame Ionization Detector. Column Temp.: 180°C. Detector Oven Temp.: 200°C.
Carrier gas: Nz 60ml/min. Hz 40ml/min. Air 1/min. Chard Speed: 5 mm/min.
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Table 4. Flow time (sec) for various heated soybean oil at 30°C

_heate d times

Chr) none 5 10 15 20 30 40
T

21 15.1 19.3 28.2 32.7 46.5 77.3 120.8
20 31.4 40.1 58.4 76.6 9.78 162.5 254.8
19 48.4 61.7 90.1 105.3 152.1 253.7 355. 1
18 67.1 84.3 125.2 146.5 212.2 354,0 515.2
17 86.9 109. 3 162.8 | 190.0 275.9 460.6 682.7
16 107.9 136. 4 202.5 236.3 345.4 578.6 864.7
15 130.2 165.2 244.8 286. 1 417.9 699. 3 1061.3
14 154.5 196.9 200. 2 339.4 497.5 832.1 1265.6
13 180.6 231.3 341.6 399. 2 587.2 980.0 1489. 4
12 209.'0 267.9 395.8 464.7 682.7 1138.9 1731.0
11 240.4 308.6 457.0 353.5 791.0 1131.8 1999. 4
10 274.7 353.8 521.8 613.1 906. 3 1496. 3 2288.9

9 313.3 430.8 598. 2 695. 6 1034.3 1705.7 2616. 5

8 356.8 460. 1 679.7 791 1 1176.4 1941.2 2962.7

7 406.8 525.6 771.4 898.8 1339. 8 2212.4 3357.8

* AScales of manometer
— 3 — (133)
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Fig. 2. The plots of logio h vs t for
soybean oil at 30°C

~X- 5hour heated oil.

—4A- 15 hour heated oil.

~-/A\- 30 hour heated. oil.

=+ = nion heated oil. .

—@- 10 hour heated oil.
~1- 20 hour heated oil.
~l- 40 hour heated oil.
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Fig. 3. The plots of, 6 vs, t for 40 hour
heated soybean oil.
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Fig. 4. The plots of m vs t for 40 hour
heated soybean oil.
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Fig. 5. Flow properties ot soybean oil.

-~ non heatedoil. -X- 5hour heated oil.
~@- 10 hour heated oil. -A- 15 hour heated oil.
-[1- 20 hour heated oil. ~/\- 30 hour heated oil.

~B- 40 hour heated oil.
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Fig. 6. Flow properties of rapeseed oil.

~(O~ non heated oil. ~X~- 5hour heated oil.
-@- 10 hour heated cil. ~-A- 15 hour heated oil.
~-[J- 20 hour heated oil.
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Fig. 7. Flow properties of rice bran oil.

~()- non heated oil.
-X-5, 10, 15 and 20 hours heated oil.

2.0
—

L n
§I5 o . % . n/
2 ’

&
©® 4 A4 4 4
NG T
E'-O_
w »—o—.—.—‘—r—'—"—"’_‘_"_‘"_.—;
%X PR S x
x x
05 o - .
[ 1 s s s s

8 10 12 14 6 18 20 22 24 26 28 30 32
F (dyn/cm?®)

Fig. 8. Flow properties of corn oil.

~(O- non heated oil. ~-X~ b5hour heated oil.
~@- 10 hour heated oil. -A~ 15 hour heated oil.
—[J- 20 hour heated oil.
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Fig. 9. Flow properties of perilla oil.

-0~ non heated oil. -+ = 10 and 5 hours
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