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Studies on the screening of commercial sesame oil
adultrated with other vegetable oils

Food Analysis Division

Y. G. Les, Y. S. Lee, H. J. Park, B. J. Song, .J. B. Youn, J. H. Bin

Abstract

Since there have been no method which can applicable to the screening of commercial
sosame oil adultrated with other vegetable oils, the present investigation was carried out
particulary focusing on the profile of volatile compownds and the pattern of UV absorption
of sesame oil and other vegetable oils.

For this, a variety of oil samples prepared by the conventional method from sesame
seeds, perilla seeds, corn, soybean, and rice bran were analyzed by employing 8 number
of techmiques incuding GC-MS, GC-FT/IR, and UV spectrophotometer.

1) As it turned out, the major volatile compounds of sesame oil were pentanal, hexa-
nal, 1-pentancl, methoxy methy] acetate, furfuryl alcohol, methyl benzene, methyl
pyrazine and 2, 6-dimethyl pyrazine, and the major volatile compounds of perilia wil
were pentanal, pyrazine compounds and furfural which were also detected from se-
same oil, and 2, 3-pentadiens which not from sesame oil The major volatile com-
pounds of rice bran oil, corn oil and soybean cil were hexane, methyl cyclopentane
and cyclohexane, and so their profile of volatile compounds were different from that
of sesame oil



23 UV spectra of sesame oil and ol of unheated sesame seeds showed absorption
peaks at 215, 230 and 200nm. While UV spectra of corn oil, penlla oil and soybean
oil all showed absorption peaks at 215, 230 and 280nm, that of rice bran oil showed
peaks at 215, 200 and 32Znm.

3) When sesame 0il was mixed with corn oil, perilla oil or soybean oil to the ratio of
50 © 50, respectively, the negative peaks at 29%0nm were observed in the difference
spectra compared with the oil of unheated sesame seeds, but not in pure sesame
ofl. The peak at 322nm which was typical absorption peak of rice bran oil was still
observed in the spectrum of mixture of sesame oil with rice bran oil
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Table 1. Chemical composition of raw materials. {%)

Material Moigture  Crude protein  Crude ot Carbohydrate Ash

Sesame seed T 204 489 LAY 52

Perilla seed 42 16.1 40.4 365 28

Corn 18.1 o5 18 a7.1 15

Snyhean 9.2 413 176 26.1 5.8

Rice bran 10 .7 183 47.4 8.6
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Figure 1. Purge-and-trap apparatus used for the
collection of volatile compounds.



Table 2. GC-MS conditions for analysis of volatile compounds

Column T 6% Diphenyl & 95% dimethyl polysicxane(0.2mm
*25m, flm thickness 0.2pm)
Carrier gas . He, 20ml/min
Split ratio P 1501
emp. program & . Initial temp © TO°C
heatéd zones Initial time © 3min.
Rate 1 2C/min.
Final temp.: 200°C
Final time - Smin
Inj. powt femp. |
Resulting voltage . 1800
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Table 3, GC-FT/IR conditions for the analysis of volatile compounds

Gas chromatograph
Column
Carrier ges
Split ratio
Temp. program &
heated zones

[ni. port temp.
KD parameiers
Flow cell
Transfer line
Optical Resolution

5% Diphenyl & 9% dimethyl polysiloxane(0.2mm
¥ 25m, film thickness 0.2um)

He, 20ml/min,

15:1

Initial temp : T0°C

[nitial time I 3min.

Rate « 20 min.

Final temp, & 200°C

Final time : Smin.

280°C

280°C
280°C

B wave numbers
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Figure 2. TIC of volatile compounds of ofl from sesame seeds roasted at 200°C bor 60
min. . column : HP-5 crosslinked 5% ph. Me. sillicone capillary(25m > 0.25
mm) : tempersture - T0~200°C, programmed at 2°C/min.
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Table 4. Volatile compounds identified m sesame ol

Compound TIC  concentration
Identified Peak No. (uefah
Pentanal 1 245
1-Pentancl 2 0.43
Methy benzene 3 L72
Hexanal 5 467
Methoxy methyl acetate i 6,62
Methyl pyrazine 7 0,60
2-Furfural B 063
Furfuryl aloshel g 0.28
1, 2-Dimethy! benzene 11 0.08
Decanal 15 0.34
2, B-Dimethy] pyrazine 15 0.63
2-Heptemnal 19 0.06
2-Ethyl-4-pentenal 20 108
S-Methiyl-2-furfural 21 021
2, 4-Nonadienal 22 0.26
Benzene acetaldehyde 24 0.10
Nonanal 25 0.39
2-Methylheptadecane 26 0,11
Nonacosane 31 0.08
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Figure 3 Proposed mechanisms for the formation of hexanal and trans-2-heptenal from
linoleic acid{Holman, 1954)
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Tahle 5. Volatile compounds identified from other vegetable oils

Oils & Peak  Conc Chls & FPeak Conc.
Compounds Nao. (%) Componds No. (%)

Com il Rice Bran (hl
Hexane 1 3929 Hexane 1 43.05
Methyl cyclopentanel 2 2RE2 Methyl cyclopentanel 2 1635
3-Methy! butanal 3 1497 Cyclohexane 3 1278
Hexanal 4 952 Heptane 4 263
2-Furfural 5 738 Unknown 5 169

Perilla Sead 0il Unknown B 113
Pentanal 1 23.14 Chetane T 896
2, 3-Pentadiens 2 1208 1, 4-Dimehty] benzene B .94
Pyrazine 3 .15 Unknown 9 320
3-Hepten-1-yne i 470 Soybean Seed Oil
Methyl benzene i 358 Hexane 1 48594
Unkmown f 113 Methyl cyclopentans 2 2hG2
Unknown 7 3a Unknown 3 15.02
Methy] pyrazine 8 2157 Unknown 4 3.33
a-Furfuzal g 302 Unknown 5 2A6
Furfuryl alcohol 10 201 2, 3-Pentanedione (] 132
3, 5-Dimethyl pyrazine 11 1214 Unknown 7 108
Unknown 12 2.18 1-Hexanol 8 (.86
Unlenown 13 050

Trimethyl prrazine 14 145
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Figure. 5 UV specira of oils from the unroasted(A) and roasted aesame seeds(B). The
samples were diluted to 500 times with diethy]l ether.
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Figure 6 UV spectra of vegtable oils. The samples were diluted to 500 times with die-
thyl ether,
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Figure 7 Difference spectra prodoced by vegetable oils compared with the oil from un-
roasted sesame seeds. The samples were diluted to 500 times with diethyl
ether. Difference spectrum was obtained by substracting the absorption spect-

rum of the unroasted sesame seeds [rom that of oil sample.
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Figure 8 Difference spectrum produced by ol from roasted sesame seeds compared
with the oil from unroasted sesame seeds. The samples were diluted to 500

times with diethyl ether.
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