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1. Preparative thin-layer chromatography
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Table 1 Some dairy samples containing plant
oil

Dairy Sample co_ntai ning N;rglziregf
product plant oil (%) sample

Milk 13.04 23
Yoghurt 32.80 23

Butter 26.30 19
Butter oil 25.00 8

Table 2 Sterol content of different dairy products contagnplant oil analyzed with HPLC and GC

Dairy B-sitosterol Stigmaster ol Cholesterol
products mg/kg mg/kg mg/kg
GC HPLC GC HPLC GC HPLC
Milk 63.8-145 85.2-176.4 16.3-41.8 21.5-49.2 29.6-49.4  35.8-53.3
Yoghurt 112.4-226.1 139.6-253.7 25.4-57.6 32.4-68.1 3282 44.7-139.2
Butter 185.3-386.4 214.5-421.3 44.2-102.9 56.7-116.5 118%18.5 1607.9-1992.9
Butter ail 239.7-445.4  269.2-484.1 59.6-123.8 68.4-139.2 6192153 2044.2-2260.1
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Fig 2 Chromatogram of adulterated butter oil (a) and fowtter oil (b)
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Table 3 Fatty acid composition of butter samples

Sample
* * w3 % o3 * % * k%
Fatty 1 2 3 4 5 6 7 8
acid(%)
C4.0 04+01 044+02 0.38zx0.2 46+03 0.4+0.2 3.97+0.1 42+03 051+02 0426 4.25
C6:0 061+0.1 05+02 0.6+0.1 2.8+0.2 0.71+0.1 2.36+0.2 245+0.2 0.7+0.1 0.624 253
C8:0 061+0.1 05+02 0.6+0.1 28+0.2 071+01 236+02 245+01 0.3%0.1 0.54 2.53
C10:0 09+0.2 09+0.2 087+0.2 191+0.2 09+02 20+02 217+0.2 09+02 0.894 202
C12:0 09+0.2 09+0.2 0.87+0.1 3.2+0.2 16+0.1 3.1+0.13 3203 1.7+0.1 1.194 3.1
C14:0 35+0.2 3+0.2 3.1+0.2 8.1+0.2 41+02 76202 7902 3.2+0.2 3.38 7.86
Cil4:1 15+0.1 12+0.1 1.3+0.1 15+0.2 12+01 1301 13%01 1.3+0.1 1.3 1.36
C16:0 31+05 30+0.6 32.8+0.6 33.1+05 321+x05 32%05 31+05 332+06 3182 32.03
C16:1 0.37+0.1 0.38%0.1 04+01 48+02 065+01 52+03 52%03 05+0.1 0.46 5.06
C18:0 9.11+04 89+03 8.12+0.3 7903 7 0.3 74+x04 752+x04 8103 8.24 7.60
C18:1 47+0.8 40+0.7 44 +£0.9 20+0.5 41+09 212405 233+05 43.38+09 4307 215
C18:2 23+0.6 20+ 0.5 22+05 3+03 21+06 31+02 3.8+0.2 239+04 21.98 3.3
C20:0 06+0.01 0.05+0.01 0.05+0.01 0.61+0.01 0.05+0.01 06+02 0602 0.06+x0.1 0.05 0.6

Values are average + standard deviation.
* Adulterated samples contain plant oil.

** Average of fatty acid content in adulterated sd@s.
*** Average of fatty acid content in non-adulterdtsamples.
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Table 4 Fatty acid content of yoghurt samples

Sample
1* 2* 3* 4* 5 * %
Fatty acid(%)
C4:.0 06+0.1 04+01 052+0.1 039101 15+0.2 0.47
C6:0 0.35+0.1 041+01 038+01 0.42+0.2 09+0.1 0.39
Cc8:0 0.18+0.1 0.21+0.1 0.22+01 0.17+0.1 0.8+0.1 0.19
C10:0 0.55+0.2 0.48+0.2 0.44+0.2 04+0.1 23+0.2 0.46
C12:0 0.74+0.2 0.69+0.2 0.66+0.2 0.77 £0.2 3.6+0.3 0.71
C14:0 3.1+03 28+03 3.11+0.3 29+0.2 11.6+0.4 2.97
Cl14:1 05+£0.1 045+0.1 0.48+0.1 05101 0.7+0.2 0.48
C16:0 289+09 257+0.6 248+0.7 256+0.7 349+0.9 26.25
Cil6:1 0.75+0.2 0.66+0.2 0.68+0.2 0.6+0.2 1.2+0.2 0.67
C18:0 8605 75+0.2 8.1+05 79+04 8.42+0.3 8.025
ci8:1 42.77+09 395+05 384+06 37.1+06 29.41+0.8 39.44
C18:2 20.1+0.8 21.2+0.7 21.1+05 209+04 3.22+0.2 20.82
C20:0 16+03 142+02 151+0.2 1.48+0.2 0.25+0.1 1.5

Values are average + standard deviation.
* Adulterated samples contain plant oil.

** Average of fatty acid content in adulterated sd@s.
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Widespread use of milk and dairy product has caumedncrease adulteration especially by
manufacturers, aimed to gain more profits. Onédnefrhost common adulterations in this context is the
addition of vegetable oils with low price for inaigng profitability. In this study, 73 samples afirg
products including milk, yogurt, butter and gheeswaought randomly from 23 supermarket of
Kermanshah city. To detect adulteration, the stenadl fatty acids profile of samples was determined
after fat extraction, by liquid and gas chromatpbsatechniques. After the chromatography, the
existence of plant sterols like pssitosterol and stigma sterol was establishe®#b 8f yoghurt, 26%

of butter, 25% of ghee and 13% of milk samples. Mogsamples contained the highpssitosterol
and stigmasterol and ghee samples showed the lawesint of phytosterols. Also, fatty acid profiles
of yoghurt and butter samples showed high amoumbbfunsaturated fatty acid like as linoleic acid
and low amount of myristic acid in these samplespectively that confirm the presence of vegetable
oil in traditional dairy product. It can therefdbe concluded that sterol and fatty acids measuremen
are appropriate tools to verify the authenticitytred milk fat in dairy product. The results shoviiedt
almost 25% of 73 samples (milk, yogurt, butter,@head vegetable oils.
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