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Table 1, Quantitative Analysis(mg volatile/Kg o0il) of the Major Non-Polar Compounds in Three
Vegetable Oils After Heating for 2 hrs. at 185C and 250 C

Corn Soybean Cocount
Peak No. Compound
185C 250C 185C 250C 185C 250C
1 octane 36. 48. 23. 3L 68. 100
2 I-octene 0.7 3. 0.9 3.2 1.6 4.0
3 nonane 1.1 2.2 1.9 4.2 14, 39.
4 1-nonene 0.5 1.8 0.4 1.5 1.3 2.5
5 decane 0.9 1.5 1.0 2.1 12, 26.
6 1-decene n.d.» n.d. n.d. n.d. 2.6 10.
7 undecane 1.8 2.8 1.3 2.3 13. 58.
8 1-undecene n.d. n.d. n.d. n.d. 0.6 20
9 dodecane 0.5 1.8 0.8 1.8 5.3 9.9
10 pentylfuran 9.5 1L 3.2 2.9 1.6 1.0
11 Int. dodecene? 2.5 7.1 1.2 3.2 n.d. n.d.
12 1-dodecene n.d. n.d. 0.4 0.5 1.0 3.4
13 tridecane 0.4 0.7 0.6 1.0 n.d. n.p.
14 butyl benzene n.d. 10. n.d. 3.3 n.d. 13.
15 Int. tridecene n.d. 2.5 n.d. 2.1 n.d. n.d.
16 tetradecane 0.7 1.4 1.0 1.2 2.6 4.1
17 Int. tetradecene 0.2 1.3 0.2 1.2 0.1 0.4
18 1-tetradecene 0.1 0.5 n.d. 0.3 0.8 2.0
19 pentadecane 0.7 1.0 0.5 0.7 1.7 4.6
20 Int. pentadecene 0.3 10. 0.4 6.1 0.2 1.6
21 1-pentadecene 0.2 0.7 0.3 0.3 0.2 n.d.
22 pentadecadiene 0.2 12. n.d. 6.6 n.d. n.d.
23 hexadecane n.d. 0.7 0.3 0.3 0.9 1.2
24 Int. hexadecene 0.4 1.8 0.5 1.6 - 0.8 1.8
25 1-hexadecene 0.1 7.0 0.2 2.3 0.4 0.8
29 hexadecadiene n.d. 4,7 n.d. 2.1 n.d. n.d.
27 heptadecane 0.2 n.d. 0.3 0.2 0.6 1.7
28 Int. heptadecene 0.9 1.8 1.1 1.4 0.9 3.8
29 1-heptadecene* 1.2 8.6 1.4 8.5 n.d. 0.9
30 heptadecadiene 1.2 2.7 0.9 1.3 0.3 0.4
31 octadecane n.d. n.d. 0.1 0.1 0.2 0.2

2Not detectable under the experimental conditions used.
YInternally unsaturated: double bond not in treminal position.
¢This component overlapped with another unknown compound having a molecular ion at m/e 266.
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Table 2, Quantitative Analysis(mg volatile/Kg oil) of the Major Polar Velatile Compounds in Three

Vegatable Oils After Heating for 2 hrs. ant 185C and 250 C

Corn Soybean Coconut
Peak No Cotmnpound s -
185C 250C 185C 250C 185C 250C
1 pentanal S 44, 37. 39. 47. 31. 29,
2 hexanal 120 120 94, 100 42, 43.
3 2-heptanone 3.6 7.5 3.2 2.6 11, 14,
4 heptanal hexenal 12. 24, 12, 28, 23. 42,
5 pentylfuran? 42. 45, 44, 42, 17. 7.0
6 2=octanone 1.9 3.7 1.5 2.9 5.9 5.8
7 octanal 8.1 10. 12. 19, 18, 31,
8 heptenal 130 140 140 130 37. 28.
9 2-nonanone n.d.» n.d. n.d. n.d. 7.4 12,
10 nonanal 49. 50. 47. 53. 52. 59,
11 octenal 54. 43, 64. 50. 18. 13.
12 decanal 6.3 5.9 8.3 7.2 9.4 23.
13 nonenal 15. 25. 31. 34, 12. 10.
14 2~undecanone n.d. n.p. n.d. 3.5 31, 41,
15 undecanal n.d. n.d. n.d. 3.9 12. 20,
16 decenal 29. 33. 42, 40. 43, 27.
17 dodecanal n.d. n.d. n.d. 2.3 2.4 10.
18 undecenal 24. 26. 30. 28. 39. 21.
19 decadienale 84, 21, 100 29. n.d. n.d.
20 decadienald 250 72. 290 100 97. 32.
21 T~octalactone n.d. n.d. n.d. n.d. 7.6 6.2
22 d~octalactone n.d. n.d. n.d. n.d. 2.7 1.5
23 7-nonalactone n.d. n.d. . n.d. n.d. 3.7 4.2
24 7-decalactone n.d. n.d. n.d. n.d. 5.6 5.5
25 d-decalactone n.d. n.d. n.d. n.d. 1.8 1.5
26 T-undecalactone n.d. n.d. n.d. n.d. 2.9 2.3
27 T-dodecalactone n.d. n.d. n.d. n.d. 33. 35.

anot detectable under the experimental conditions used.
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Table 3. Concentration of Some Volatiles in Used Frying Shortenings as Compared to Those in Corn
Oil Heated Under Controlled Conditions

Concentration(mg/kg)
Volatile Corn oil(1hr, 180°C Corn/H,O(70hr, University kitchens Commercial
in air) 180°C in air) (after 12 weeks)* frying(10 days)b

Hexanal 13 11 1.7 2.2
Heptenal 10 4.2 2.1 2.2
Octenal 4.3 4.9 2.2 2.7
Decadienal(t,c) 6.5 7.4 5.0 5.8
Decadienal(t,t) 32 20 20 12
Octane 1.8 1.2 — 4.4
Undecane 0.24 0.12 0.48 0.6
Pentylfuran 1.9 3.6 0.4 0.9
Pentadecane 0.3 0.2 1.4 1.3

alntermittent frying of various food items, composition of shortening unknown.
vIntermittent frying of chicken, composition of shortening unknown.
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Fig. 3. Changes of acid value of soybean oil and hydrogenated soybean oil during frying.

"Pable 4. General Properties of Oils. Treated Under Simulated Deep-fat Frying Conditions. for 10 hours

Soybean- Rapeseed Rice Corn Cottonseed Saff- - Oleic Palm Cocount

bran’ lower safflower
Acid value . 0.31 0.55 1.02 0.29 0.16 0.27 0.28 0.39 0.73
Todine value 127.6 104.0 107.1 104.9 107.2 142.7 82.5 49.5 8.3
Total carbonyl value 40.0 32,2 32.1 41,2 60. 3 49.9 34.3 44.0 30.8
Lovibond color Y/R 16/1.9 20/2.9 30/7.5 15/2.3 18/2.8 13/1.0 12/1.2 13/1.5 10/0.9
Viscosity increase(%)* 20,7 18.6 9.7 154 11.4 17.8 11.5 10.7 3.4
Fe(ppm) 0.80 0.90. 0.80 0.95 0. 60 0.70 0.80 0.95 0.40
. Cu(ppm) 0.04 0.04 0.08 0.04 0.03 0.04 0.08 0.04 0.03
Tota] Tocol(TLC-GLC)® 53.6 25,2 47.2 30,0 17.3 0
(80.2)° (63:7) ('72 0) (53. 5) €74.7) (91, 2) (50.0) (32 6) ()}
a-~Tocol 4.4 12: 0 25.0 13.1 30.8 24.6 15.6 4.0 0
r-Togcol . 37.8 13.2 2.5 27.9 16. 2 3.0 1.7 2.1 0
s=Tocol 11.5 0 0 0 0 2.4 0 0 0
Total Tocol (EE)¢ 61.1 52.5 48.7 6.0 9.2 Trace

(73 5) (60 0) (73.3) (55.9) (71.4) (77 5) (43 2) (24.0) (O
Active oxygen method value(hr) 6,0 8.0 11.5 8.3 9.0 4.0 7.5 4.5 8.2

sIncreasing ratio of viscosity in treated oils to that of origihal oils.

bmg/100 g.
<Fjgures in parentheses show the ratio of Tocol content remained in treated oils to that of original oils.

dEE=Emmeric-Engel’s colorimetric method.
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Fig. 3& F753 AT/ F9F 51244 2l E 238 /‘é o] AAs = AR A, s}
A et g o A 4sE elad Aotk F +EHE dAlste 4Fo2E epoxy IJYEFE, &
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Table 5, Changes of Tocol Content and Active Oxygen Method Value in Palm and Coconut Oils Enriched
with 0.049% M-tocol and Treated Under Simulated Deep-jat Frying Conditions

Tocol content(mg/100g, EE*)

Active oxygen method value(hr)

Treating time(hr)

Treating time(hr)

0 2 5 10 0 2 5 10
Palm oil 61.5 23.5(38.2)®  16.2(26.3) 9.0(14.6) 60.0 30.5 15.2 80
Coconut o0il 37.8 15.3(40.5) 3.00 7.9) 1..0( 2.6) 535.0 380.0 25.0 14.5

aEE=Emmerie-Engel’s colorimetric method.

bFigures in parentheses show the ratio of tocol content remained intreated oils to that of original oils.
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HATIA, oAl FAFY ksl RAFore it
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Silicone & &Ael2R ol AHrtz Hxo W
S84 Lge 1/2~1/302 RF&Hn = silicone 9
A7 A7 AeEAE dAsted Edxd A
L2 FARH

7 -foll ol 2k silicone & 4& A sl o] Fhated £
7R Aol god 2AL HAY FRHAEL), ¥4
Z27, v FAHL 59 ¥ =l g 2ol Y=
Ao 2 Busa gvf,
silicone & &% 435 E9
|24 Add wriAwg d4%e FEstn A
givt. Potato chip-§ 573 o] Ippmo)ste A= &
F7t 4, 2ppm o4 Hrld e 2 EH3ot F
7 A gtk B ARl £5 AsbslkA g sid

Freeman!v.g.

AFZEAANAE 0. 1ppm Aoz i, S
A 2 HARAGNAE 1ppmo]ae] Aslsh 9
2% Ao ¥asy vk 283z T ELe sd4l
F2AdA 2.5ppm ¢ silicone Y72 sbd AspulrR]
of g4 &3bE vepdd BHeE ojem It
27 g AsE AR gt €@, silicone & ¥
A A g | ARHAE Al £, A
ol e e HARS srdastd gy ZJEJM-
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silicone 8] A7l ASA o2 AFE gosE: AS-

= o] FE 8%+,
5714 & silicone 6] F el

ok 2 #2 A E W= g

Aatel e A4
o 24 2 *|BYEAe A, silicone s ZA
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