KOREAN J. FOOD SCI. TECHNOL.
Vol. 25, No. 4, pp. 345~350(1993)

Detection of the Adulterated Sesame Oil by the Analysis
of Fatty Acid Compositions and Carbon Isotope Ratio

Jaeho Ha, Wooderck Hawer and Jinbong Hwang

Korea Food Research Institute, Boondang, Sungnam
74 £

Abstract

Fatty acid composition of sesame oil could be distinguished from that of rapeseed oil and sovbean

| by the content of linolenic acid. The relative composition of each fatty acid revealed the clear
difference between sesame oil and other vegetable oils except corn oil. Ricebran oil was different
from sesame oil in the relative composition of palmitic acid with respect to stearic acid and cottonseed
oil in oleic acid to linoleic acid. 8”C of corn oil was  19.40%. in oleic acid and —17.11% in linoleic
acid, while that of sesame oil was —27.60% in oletc acid and  27.70% in linoleic acid. Therefore,
most adulterant could be detected by comparing the ratio of fatty acids in vegetable oils except corn
oil. It could, however, be detected by comparing carbon isotope ratio in the case of corn oil

Key words: Sesame oil, adulteration, stable isotope, fatty acid.
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rian VISTA6000 capillary GCi- AH8-8bojon] zhgke
BP-20(0.32 mm i.d.X30m in length, wall coated with
polyethylene glycol, film thickness 0.25 um, Scientific
Glass Engineering, Australia)f"f Abgeskelvh S-uk7] dlis
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Table 1. Fatty acid compositions of sesame oils (%)

LO(Hthn% Cis:n Cuwo Cuw:r Cwez Cuaog
Jun;,pxung, 1 94 4.9 40.3 454 0.3
Jungpyung 2 9.6 4.9 41.0 445 0.3
Koisan 1 8.6 4.8 40.9 45.7 0.4
Koisan 2 8.8 4.7 40.7 459 0.3
Koisan 3 9.3 45 40.2 46.0 0.3
Jincheon 9.5 5.0 40.3 45.3 04
Eumsung 1 8.3 4.9 40.1 46.7 0.3
Eumsung 2 9.8 54 40.6 44.2 0.3
Poeun 1 8.5 5.0 40.5 459 0.3
Poeun 2 8.3 5.2 42.6 439 0.3
Jibo 3.6 5.1 42.1 44.3 0.4
Seonsan 8.5 44 39.9 47.2 0.2
Yecheon 1 9.8 4.7 384 47.1 0.3
Yecheon 2 9.2 5.4 40.5 449 0.3
Andong 9.5 5.1 41.0 444 04
Kimhae 9.0 5.3 419 438 0.4
Pusan 88 4.7 39.2 47.3 0.4
Namji 8.8 5.1 40.6 455 0.4
Kyunsan 9.7 4.9 40.4 45.0 0.3
Changyoung 9.6 49 39.9 45.5 0.4
Mean 9.1 4.9 40.5 454 0.3
Stand. dev. 050  0.26 0.92 105  0.06
Min. value 8.3 4.5 384 43.8 0.2
Max. value 9.8 54 42.6 47.3 04
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Table 2. Average composition of fatty acids in various

Table 4. Relative ratio of each fatty acid in various

Sample D P/s o o/s LSO o/ L/ L/O

Sesame oil* 1.86  8.25
Ricebran oil 1538  26.69

9.25 448 502 112
2862 193 186 0.96
Rapeseed oil 1.81 2648 1014 1163 560  0.38
Sovbean ol 280 647 1508 231 538 233
Corn ol 500 1214 2771 243 554 2.28

oil source (<) oils
Sample Cl». 0 Cisoee (,‘1,\ i Ci Cis
Sesame oil 9.2 4.9 140.6 154 0.3
Rice bran oil 20.0 1.3 386 372 1.8
Rapeseed oil 3.8 2.1 52.6 21.3 10.7
Soybean oil 10.1 3.6 233 A543 7.2
Corn oil 10.5 2.1 25.5 58.2 1.1
Cotton seed oil  20.1 2.5 18.5 57.2 0.2

Table 3. Relative ratio of each fatty acid in sesame
oils

Locations P/s  o/s /s O/ L/P L/O

Jungpyung 1 192 822 927 429 483 1.13
Jungpyung 2 196 837 908 427 464 109

Koisan 1 1.79 852 952 476 531 112
Koisan 2 187 8.66 977 463 522 1.13
Koisan 3 207 893 1022 432 495 1.14
Jincheon 1.90  R.06 906 424 ATT 1.12

Eumsung 1 1.80 872 1015 483 563 1.16
Eumsung 2 1.81 752  &19 414 451 109

Poeun 1 170 810 918 476 540 113
Poeun 2 160 819 844 D013 529 103
Jibo 169 825 869 490 515 165
Seonsan 193 907 1073 469 555 118

Yecheon 1 209 817 1002 392 481 1.23
Yecheon 2 170 750 831 440 488 111

Andong 1.86 8.04 871 432 467 108
Kimhae 1.70 791 826 166 487 1.05
Pusan 1.87 834 1006 445 538 121
Namyji 173 796 892 461 517 1.12
Kyunsan 198 824 918 116 464 111
Changyoung 1. 96 8.14 929 416 474 1.14
Mean l SF 8.25 9.25 448 502 1.12
Stand. dev. 013  0.39 071 030 032 005
Min. value 1.60  7.50 826 392 401 1.03
Max. value 209 907 1073 513 563 1.23
P: Palmitic acdi, S: Stearic acid. O: Oleic acid. L: Linoleic
acid.
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Cotton seed 804 740 2288 092 285 3.09
oil

* See Table 3, P: Palmitic acid, S: Stearic acid, O: Oleic
acid, L: Linoleic acid.
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Table 5. Carbon isotope ratio of sesame oils with res-
pect to pdb*(%o)

Isotope ratio

Locations
lmolcu acid

()leu dle

J

Jungpvung 1 —27.61

—-27.20
Jungpvung 2 —27.45 27.64
Koisan 1 —2754 - 2761
Koisan 2 27.64 —27.68
Koisan 3 —2821 - 28.37
Jincheon — 2752 2771
Eumsung 1 -27.82 - 27.79
Eumsung 2 27.36 27.50
Poeun 1 —27.26 27.61
Poeun 2 —27.52 2761
Jibo 2823 —28.34
Seonsan —28.51 27.96
Yecheon 1 —27.62 27.72
Yecheon 2 -27.86 - 27.95
Andong ~27.42 27.53
Kimhae —27.26 —-27.53
Pusan —27.55 —27.59
Namyji 27.21 —27.34
Kyunsan —27.56 —2754
Changvoung - 27.29 —27.39
Mean =27 6() -27.70
Stand. dev. 0.353 0.264

*PDB: PeeDee Belemnite
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Table 6. Carbon isotope ratio of vegetable oils (%)

[sotope ratio

Oils —
oleic acid linoleic acid

Sesame  oil* —27.60 27.70
Ricebran oil —29.56 - 28.53
Repeseed oil —27.14 -26.95
Cottonseed oil —27.03 —26.84
Soybean oil - 28.03 —28.15
Corn oil —19.40 —-17.11

*See Table 5.

Table 7. Adulterating levels of each vegetable oil

Sample D Adulteratmg level

Corn 0|l 10(/(+Ses(1me 011 90‘
Soybean oil 10% + Sesame oil 90%
Sesame o1l 100%

Ricebran oil 10% + Sesame oil 90%
Rapeseed oil 10%+ Sesame oil 90%
Sesame oil 100%

Cottonseed o1l 10% + Sesame o1l 90%
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Table 8. Fatty acid compositions of adultered sesame
oils

Sample 1D C]n o C]a n Cl,\« 1 Cl,w ; Clx B

1 8.8 4.7 394 45.6 0.3
2 8.3 5.1 39.3 45.9 0.8
3 8.7 5.0 40.7 444 0.3
4 9.8 4.7 40.4 438 0.3
5 7.8 4.7 429 427 0.7

9.1 5.0 404 444 0.3
10.1 48 38.6 455 0.3

~ >

Table 9. Relative ratio of each fatty acid in various
oils

Sample ID P/S O/S L/S O/ L/ L/O

187 838 970 448 518 115

1

2 163 771 900 473 553 117
3 174 814 883 468 510 109
4 209 860 932 412 447 108
5 166 913 910 550 547 100
6 182 808 883 444 489 110
7 210 804 948 382 450 118
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Table 10. Carbon isotope ratio of vegetable oils (%)

. Isotoped ratio
Sample 1D - : ; - S
oleic acid linoleic acid

1 26.22 -26.68
2 2748 27.70
3 27.25 - 27.37
4 27.56 27.98
] 27.16 27.20
6 27.37 27.39
7 2744 27.68
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