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Fig. 1 Representative chromatogram of sterols

1: ergosterol 512ng; 2 : cholesterol 345ng;
3 : stigmasterol 456 ng; 4 : campesterol 368 ng;
5 : B-sitosterol 692ng; 6 : squalene 52ng.
Flow rate : 1.2 ml/min; Column temp. : 30°C;
Detector : UV (205nm); Sensitivity : 0.04
AUFS
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Fig. 2 Relation between number of carbon atoms
and capacity factor (log k')

QO : cholesterol; A : campesterol;

O : B-sito-

sterol; @® :squalene; A :ergosterol; M :
stigmasterol
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Table 1 Reproducibility of chromatogram
R.S.D,, %
Compound
Retention time Peak height

Ergosterol 0.39 3.43
Cholesterol 0.56 6.14
Stigmasterol 0.50 5.09
Campesterol 0.53 3.17
B-Sitosterol 0.43 6.89
Squalene 0.34 4.10

n=10; R.S.D. : relative standard deviation
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Table 2 -Recovery of sterols added to soybean oil

No. %’;‘%15;1}5’ Adf;d/ Fo;:gd/ Recovery,
Stigmasterol
1 560 160 690 95.8
2 560 160 670 93.1
3 560 270 830 100
4 560 270 810 97.6
Mean+SD 96.61+2.92%
R.S.D. 2.63%
Campesterol
1 600 180 760 97.4
2 600 180 750 96.2
3 600 230 810 97.6
4 600 230 820 98.8
Mean=+SD 97.5+1.08%
R.S.D. 0.96%
B-Sitosterol
1 1930 320 2180 96.9
2 1930 320 2150 95.6
3 1930 410 2380 101.7
4 1930 410 2360 100.9
Mean=+SD 98.84+2.99%
R.S.D. 2.62%

Amount of sample: 1g
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Fig. 3 Chromatograms of sterols in edible oils

Sample : (A) cottonseed oil (amount of in-
jection 3pl), (B) olive oil Gph, (C) soy-
beans oil (3pl), (D) rapeseed oil 2pl), (E)
rice-bran oil (1), (F) safflower oil (3pb;
Peaks : (3) stigmasterol, (4) campesterol, (5)
B-sitosterol; Chromatographic condition same
as Fig. 1.

Table 3 Determination of stigmasterol, campesterol
and g-sitosterol in edible oil by HPLC

Sample oil Stigma. Campe. B-Sito.
Soybeans 0.56 0.60 1.93
Peanut 0.14 0.47 1.74
Sesame 0.24 0.50 1.50
Corn 0.79 1.64 6.66
Coconut 0.16 0.11 0.71
Cottonseed 0.12 0.45 3.84
Saflower 0.24 0.82 1.86
Olive tr. 0.04 0.74
Rice-bran 2.05 2.99 8.35
Rapessed N.D. 2.57 4.06
Figures are expressed in mg/g-edible oil. Stigma. :
stigmasterol, Campe. : campesterol, §8-Sito. : 8-sito-
sterol
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Determination of sterols in fat by high perfor-
mance liquid chromatography. Nobukuni Fuj-
MOTO*, Masaaki Katar** and Haruo MEGURI™*
(*Scientific Investigation Research Laboratory, Osaka
Prefectural Police, 9, Otemaeno-cho, Higashi-ku, Osaka-
shi, Osaka 540; **Department of Applied Chemistry,
Osaka Institute of Technology, 5-16-1, Omiya-cho,
Asahi-ku, Osaka-shi, Osaka 535; ***Faculty of Phar-
maceutical Sciences, Setsunan University, 45-1, Nagao-
touge-cho, Hirakata-shi, Osaka 573-01)

Simultaneous dectermination of ergosterol, cholestsrol,
stigmasterol, campesterol and B-sitosterol in edible oil has
been developed by means of high performance liquid
chromatography. The unsaponifiable matter of edible
oil was obtained by saponification with 0.5 M-ethanolic
KOH solution at 90°C for 1h according to a standard
method. Sterols in the reaction mixture were extracted
with diethylether, and the extract was evaporated to
dryness at 35°C. The residue was dissolved in chlo-
roform, and chromatographed on florisil column. After
eluting with the hexane/diethylether (25 : 8), the sterol
fraction was collected by eluting with hexane/diethyl-
ether (50 : 50). The eluate of sterols was evaporated
to dryness at 35°C. The residue was dissolved in 3 ml
of tetrahydrofurane (THF) and injected into Zorbax
ODS column (4.6 mm i.d.x250 mm). The sufficient
resolution was obtained by using MeOH/THF (99 : 1)
as a mobile phase and column temperature at 30°C.
A UV photometer was used as a detecter at 205 nm.
Relationships between capacity factors and the number
of carbon atoms in sterols and the effect of the double
bond at C,, were studied. The chromatographic re-
sponse was linear to the concentration of sterol in the
range 15~200 pg/ml. Sterols were identified by the re-
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tention times, and determined quantitatively by a peak Keyword phrases
" height method. Three substances of sterol in ten of
edible oil were detected by this method. Ergosterol and
squalene in the edible oils, however, could not deter-
mined simultaneously, because they were lost a part
during the pretreatment procedures.
(Received October 8, 1985)

determination of sterol by HPLC ; stigmasterol, ca-
mpesterol, and f-sitosterol in edible oil; clean-up by
florisil column.
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