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Table 1, Fatty acid composition of soybean oil used

in the experiments
(Unit=% area)

Fatty acid Ci:o Cis:0 Cis:1 Cisio Cis:1 Cis:2 Cis:s
trace 9.9 0.1 3.6 22.7 55.0 8.7
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Fig. 1. Headspace trapping apparatus for analysis
of soybean oil volatiles,
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Fig. 3. Effect of trapping temperature on the rela-
tive concentration of headspace pentanal and hexa-

nal in soybean oil oxidized at 60T to peroxide value
of 1,45,
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Fig. 4. Effect of trapping time on the relative con-
centration of headspace pentanal and hexanal in
soybean oil oxidized at 60T to peroxide value of
1.45.
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Table 2, Stimulus threshold value of volatile com-
pounds in soybean oil determined by eight tr-
ained panels

; 4 : t-2-0Octenal

Volatile Threshold value Solvent
compound {(ppm)

1-Penten-3-ol 0.80 Paraffin
Pentanal 0.007 Paraffin
1-Pentanol 10.00 Paraffin
Hexanal 0.09 Distilled Water
n-Octane 0.04 Paraffin
t-2-Hexenal 0.50 Paraffin
n-Heptanal 0.08 Paraffin
t-2-Heptenal 5.00 Paraffin
1-Octen-3-ol 3.00 Paraffin

t,t-2, 4-Heptadienal 0.40 Distilled Water
t-2-Octenal 0.15 Distilled Water
t-2-Nonenal 0.0009 Distilled Water
t, t-2, 4-Decadienal 0.025 Distilled Water

Dodecane (IST*)

Undecane

Retention time (min)

Fig. b. Gas chromatogram of headspace volatiles in soybean oil packed in polyethylene
bottle after 100 days storage at 60C with daily 12 hours fluorescent light,
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Table 3, Identification of volatile compounds in soybean oil packed in polyethylene bottle after 100
days storage at 60C with daily 12 hours fluorescent light

Retention  Volatile M. W. Mass spectrum : 8 highest peaks
time(min) comound m/z (% relative intensity)

3.53 Pentane 72 43(100), 42(58), 41(40), 27(35), 29(24),
39(14), 57(12), 72(9)

6.76 Pentane 86 44(100), 58(45), 57(30), 41(24), 43(21),
45(12), 42(8), 55(6)

9.51 1-Pentanol 88 42(100), 55(96), 70(94), 41(59), 57(27),
43(26), 56(19), 69(12)

10.03 Hexanal ‘ 100 56(100), 44(90), 57(63), 41(46), 43(42),
72(33), 55(21), 45(19)

10.70 n-Octane 114 43(100), 41(38), 29(35), 57(34), 85(30),
27(29), 71(23), 56(18)

11.69 t-2-Hexenal 98 69(100), 55(88), 41(86), 83(79), 57(57),
42(55), 98(32), 43(22)

14.04 Heptanal 114 70(100), 44(69), 55(55), 43(52), 57(45),
41(42), 71(31), 42(30)

15.01 t-2-Heptenal 112 83(100), 55(93), 41(69), 57(66), 56(61),
70(56), 69(53), 68(45)

17.22 Decane 142 43(100), 57(82), 41(43), 29(38), 71(30),
27(28), 85(21), 56(18)

18.14 t-2-Octenal 126 70(100), 55(75), 83(66), 41(63), 57(75),
69(51), 82(36), 42(27)

19.74 Undecane 156 43(100), 57(85), 41(43), 29(39), 71(36),
27(23), 85(21), 42(16)

22.39 Dodecane(IST*) 170 43(100), 57(92), 41(47), 71(43), 29(41),

27(26), 85(25), 55(16)

*IST : Internal standard

A5 X ®E ME2| MF Z hexanal®} pentanalo] 0.9900]39 = @S 2

NFF9 g A ET T A E gom ojme] 3|72]& pentanal# hexanale] 27
o) N E AEL AAE7Y] 9ste] A AN NFFE y=0,0085+0.0011(pentanal content)
60Tl A} 400 luxe] B35L 1247 F712 FHAA y=0.0810+0.0030(hezanal content) o] 1t}
10047 A AstEA 5 AP E] Wales 7 wa}A] headspace 7h=AZutE 12T E 0]%3]—04
2% Ao} 7F FR9 peak area?] WEE FFHA polyethylene £710] £38 th5F<f e A3HA
ZAxto} J7EA5 A= Table 49} 2t} & penta- B2 pentanal? hexanald #4131 EH—'T‘*%Q] Ak
nal, 1-i)enten—3001 hexanal, n-octane?} A A7} AVYEE 9T SANL o) g3ty A&IHaE A

0.954-0,994AF0] 2] H|W A FL FHES BYsd, 1 gRoz & F Y5 ¢ F UMh
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Table 4. Change of headspace volatile compounds in soybean oil
packed in polyethylene bottle after 100 days storage at 60T with
daily 12 hours fluorescent light and correlation coefficient between
actual and predicted sensory score

Volatile compound

Storage time Pentanal 1-Penten-3-0l  Hexanal n-Octane
— (Integator area X 107°%) —
0 8.60 0 18.12 0
10 28.21 2.51 38.42 0
20 41,22 7.84 66.54 2.32
30 79.24 13.51 131.28 3.95
40 100,12 12.96 158. 32 7.46
50 100.98 16.21 167.49 15.87
60 135.32 23.51 252.48 17.30
70 160,21 23.11 288.42 25.65
80 165. 89 24,89 301.24 27.82
90 178.91 29,11 362.29 36.28
100 231.21 33.19 394,50 26.64
Corre}gﬂon 0.990° 0.983° 0,994 0.954
coefficient

2 Statistically significant at the 99% confidence level

3

it

. Selke, E., Moser, H.A. and Rohwedder, W.
K. : J.Am. Chem. Soc., 47: 393 (1970)

. Minstrg, B.S. and Min, D.B. :J.Food Sci.,
521 831 (1987)

. Frankel, E.N., Neff, W.E. and Selke, E. : Li-
pids, 16: 279 (1981)

. Moser, H.A., Dutton, H.]., Evans, C.D. and
Cowan, J.C. : Food Technol., 4 : 105 (1950)

. Waltking, A.E. and Zmachinski, H. : J.Am.
Oil Chem. Soc., 58: 227 (198D

. Grag, J.1I. 1 J. Am. Oil Chem. Soc., 55: 539
(1978)

. Tarladgis, B.G., Pearson, A.M. and Dugan,
I(isl)%z') Jr. o J.Am. Oil Chem. Soc., 39: 341

. Mizuno, G.R. and Chipault, J.R. :J.Am. Oil
Chem. Soc., 42 : 839 (1965)

. Fioriti, J.A., Bentz, A.P. and Sims, R.]J. :J.
Am. Oil Chem. Soc., 43: 37 (1966)

a

8

=]
(L5

10.

11.

12.

13.

14.
15.
16.

17.

Dupuy, H.P., Rayner, E.T. and Wadsworth
J.L - j.Am. &il Chem. Soc.. 53 : 628 (1976}

Heath, H.B. and Reineccius, G. :In ‘Flavor

Chemistry and Technology*, Avi, Connecticut,
pp.1~42 (1986)

Moser, H.A., Jaeger, C.M., Cowan, J.C. and
Dutton, H.J. © J.Am. Oil Chem. Soc., 24:
291 (1947) ’

SAS Institute : In_"SAS/STAT Guide for Perso-
r(lzlj%gso)mputers’ , Cary, North Carolina, pp.1~99

Werkhoff. P. and Bretschneider, W, ], Chrc
matogr., 405 . 99 (1987)

Simpson, R.F. : Chromatographia, 12: 733
(1979) ’

Swoboda, P.A.T. and Lea, C.H. : J.Sci. Food
Agric., 16 : 680 (1965)

Clark, R.G. and Cronin, D.A, : ]. Sci. Food
Agric., 26 : 1009 (1975)



i Ju Bl
S |

A -« 7). Headspace 7}2Z2viEIdAHE o] 43 TG H5H7s

o
b1
e

ot

7 —161—

Headspace gas chromatographic analysis as an objective method for measuring
rancidity in soybean oil
Ho-Nam Chun and Ze-Uook Kim* (Department of Traditional Cuisine, Seoul Health Junior

College, *Department of Food Science and Technology, Seoul National University,
Suwon 441-744, Korea)

Abstract | An objective method for measuring rancidity in soybean oil was developed based
on the volatile contents obtained by headspace gas chromatographic analysis. Apparatus for
headspace volatile cold trapping-thermal desorption was described, designed to collect and
analyze volatiles of soybeam oil. Samples of commercially processed soybean oil were stored
under controlled condition and then evaluated for flavor by a eight member trained panel
and for volatile contents by headspace gas chromatographic analysis. Twenty-three GC peaks
were identified on the basis of relative retention time of reference compounds and gas chroma-
tography-mass spectrometry. The volatile compunds identified were autoxidation products of
principal unsaturated fatty acids of soybean oil. The simple linear regressions of flavor score
with the pentanal or hexanal contents in aged soybean oil gave correlation coefficient of 0.990
and 0.994, respectively. Pentanal and hexanal contents could be used as a potentially useful

index for predicting flavor scores of soybean oil.



