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Abstract

The contents of sterols and stanols in vegetable oils and mist oil were analyzed by gas chromatography
using a capillary column. The total sterol contents showed high values of 0.67~0.89g/100g in corn oil,
rice bran oil, red pepper seed oil and sesame oil. Mist oil, a byproduct of soybean oil manufacture, was
a suitable raw material for the production of stanol since it showed high sterol content (10.2g/100g).
In the hydrogenation of sterol contained in mist il using Pd catalyst, the effects of saponification of
oil were examined. The conversion of sterol to stanol was improved by a factor of 4~5 through saponification
of oil, compared to the reaction without saponification.
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Table 1. Conditions of GLC for the analysis of sterols
and stanol in vegetable oils

Column SE-30 capillary column

(Alltech Co., Deerfield, IL)

30m < 0.32mm X 0.25um

Carrier gas (flow rate) He(25ml/min)

Oven temperature 150°C, 3min
150°C—250°C(30°C/min)
250°C, 1min
250°C—280°C(5°C/min)
280°C, 10min

Detector FID

Detector temperature 270°C

Injector temperature 270°C

Injection volume 0.4ul
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Table 2. Conversion factor and repeatability of retention
time of sterols and stanol on capillary column

Conversion Retention Coefficient of

factor(K)  time(min) variation(%6)
5a-Cholestane 12.89 0.06
Cholesterol 2.024 15.86 0.04
Campesterol 2.607 17.13 0.01
Stigmasterol 1.826 17.94 0.01
B-Sitosterol 2.309 19.01 0.40
B-Sitostanol 2.764 19.34 0.30
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Table 3. Sterols and stanol contents of vegetable oils
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Campesterolimg/100g) Stigmasterol{mg/100g) B-Sitosterol{mg/100g) B-Sitostanol(mg/100g)

Corn oil 1V 214.1
2 243.1
Soybean oil 1 714
2 732
Hydrogenated
soybean oil 21.3
Sesame oil 1 178.3
2 1774
3 170.9
4 180.7
Red pepper seed oil 216.0
Rice bran oil 178.3
Perilla oil 457
Rape seed oil 198.8
Paim oil 9.8
Olive oil 1.1
Coconut oil 53
Mist oil? 3762.3

496 5759 127.8
56.4 585.9 1236
435 1714 242
466 1845 248
116 54.8 5.6
52.7 433.0 1495
485 4436 1479
456 4332 1404
554 443.2 140.3
5.3 489.8 264.8
79.8 624.1 1481
14.0 331.2 63.0

28 261.9 12.0

31 265 17

0 288 38

2.2 25.1 74

1768.9 4671.3 0

DNumber indicates number of sample(arbitrary order)

?One of by-products produced by deordorizing process during soybean oil réfining.

Table 4. Effect of saponification of raw materials on hydrogenation of stérols

Raw materials

Stanol ratio"

Before hydrogenation

After hydrogenation

Reaction conditions

Corn oil
Without saponificaton
With saponification
Mist oil
Without saponificaton
With saponification

0.8 10% in n-hexane
3.3 10% in n-hexane

1% in n-hexane
0.7 1% in n-hexane
3.7

“Stanol ratio=peak area(B-sitostanol)/[peak area(B-sitosterol)+peak area(stigrfnasterol)]
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