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Abstract
The effect of storage conditions on the oxidative stability of cholesterol in butter was studied by
identifing cholesterol oxides by TLC. Experimental variables for storage conditions were packaging(pa-
ckaged and unpackaged), storage temperature(ambient and refrigerated), light source(dark, fluorescent
and ultraviolet), and storage period(2, 4, 6, and 8 weeks). No cholesterol oxides were detected from
packaged butter under all storage conditions. When unpackaged butter was stored under darkness
at ambient and refrigerated temperatures, cholesterol oxides were not detected even after 6 weeks
of storage, but small amounts of 7a-and 7B-hydroxycholesterols were detected after 8 weeks of storage.
When unpackaged butter was stored under ultraviolet light at ambient temperature, 7a-hydroxycholes-
terol, 7B-hydroxycholesterol, cholestane-triol, and cholesterol epoxide were detected afier 2 weeks
of storage, and when fluorescent light was used instead of ultraviolet light, the same species of choles-

terol oxides were detected after 6 weeks of storage.
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Table 1. Proximate composition and characteristics of
the butter used in this experiment

Component and characteristics Values®
Milk fat (%) 82.75
Moisture (%) 14.80
Crude protein (%) 0.96
Lactose (%) 0.23
Crude ash (%) 1.26
Salt (%) 1.12
Melting point (C) 31.10
Color (Y/R) 4.0/1.1
Acid value 0.40
Peroxide value (meq/kg) 0.00
lodine value (Wijs) 36.65
Carbonyl value (meg/kg) 140
TBA value 12.00

a) All values are means of triplicate determinations.
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Fig. 1. Thin-layer chromatogram of the nonsaponifiable
lipids from packaged butter samples after ilumination
during storage at ambient and refrigerated tempera-
ture
Adsorbent, silica gel H(0.5 mm) : Solvent system, ethyl
acetate-heptane(1 : 1, v/v) i Visualization, heating at 120
C for 10 min after spraying with 50% H,S0,. The spots
were identified as follows : A and C, unknown : B, cho-
lesterol. Abbreviations are : DK, Dark : FS, Fluores-
cent ; UV, Utraviolet
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Fig. 2. Thin-layer chromatogram of the nonsaponifiable
lipids from unpackaged butter samples after illumina-
tion during storage at ambient temperature
The spots were identified as A, unknown . B, choleste-
rol 3 C, unknown : D, cholesterol epoxide : E, 7B-hydro-

xycholesterol ; F, 7a-hydroxycholesterol ; G, cholestane-
triol
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Fig. 3. Thin-layer chromatogram of the nonsaponifiable

lipids from unpackaged butter samples after illumina-
tion during storage at refrigerated temperature
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Fig. 4. Thin-layer chromatogram of the synthetic cho-
lesterol oxides and the nonsaponifiable lipids from
some butter samples used in this experiment
1, cholestane-triol : 2, 7a-hydroxycholesterol ; 3, 78-hy-
droxycholesterol ; 4, cholesterol epoxide : 5, choleste-
rol : 6, fresh butter : 7, 8, 9 and 10, unpackaged butter
after 2, 4, 6 and 8 weeks of ultraviolet light illumination
at ambient temperature, respectively
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Table 2. Identification of cholesterol oxides isolated
from butter samples on TLC analysis

R value  Spot color® Tentative identity
1.00 Solvent front
0.90 Beige/brown Unidentified
0.80 Magenta Cholesterot
0.69 Yellow Unidentified
0.60 Brown Cholesterol epoxide
043 Blue 78-Hydroxycholesterol
034 Blue 7a-Hydroxycholesterol

0.10 Brown Cholestane-triol

a) Color appeared after spraying with 50% H,SO, and
heating for 10 min at 120C.
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