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Synthesis of Stigmastanol as a Serum Cholesterol-lowering Substance
Using Pd Catalyst
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Stigmastanol, a functional agent of cholesterol-lowering in humans, was synthesized from stigmasterol. To investigate
the usability as a raw material, the contents of sterol in vegetable oils and extract of soybean chaff were analyzed.
The total sterol contents showed high values of 213.7 and 209.8 mg/100g in corn and soybean oils respectively. The
extract of soybean chaff has played a good role as a raw material with high sterol contents.

The kinetics of hydrogenation of stigmasterol was studied using a 5% Pd/AC catalyst in the temperature range of 30
~ 60 T. Increasing temperature showed a prominent decrease in conversion. The optimum temperature was 40 C for
high yield of stigmastanol. The effects of H: pressure, agitation speed, catalyst loading, and stigmasterol concentration
on reaction rate profile were also examined. From the power law model analysis using the initial rates of reaction, the
reaction order was calculated as 0.705 for stigmasterol concentration and 0.147 for hydrogen pressure.
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Figure 1. Hydrogenation reaction apparatus.(1. Agitator, 2. Gas inlet,
3. Thermocouple, 4. Sample outlet 5. Sampler, 6. Stainless steel
reactor with heating band (ID : 4.5 cm, OD : 5 cm), 7. Temperature
control apparatus, 8. Needle valve)
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Table 1. Sterol contents of vegetable oils

Korean J. Biotechnol. Bioeng., Vol. 16, No. 1

Campesterol Stigmasterol B -Sitosterol Stigmastanol Total sterols
(mg/100 g) (mg/100 g) (mg/100 g) (mg/100 g) (mg/100 g)
Corn oil 65.2 21.2 1153 12.0 2137
Soybean oil 47.5 36.9 105.1 20.3 209.8
Cotton oil 229 10.9 1154 6.5 155.7
Safflower oil 39.8 21.4 59.2 24.6 145.0
Sunflower oil 13.0 8.6 46.4 0 68.0
Peanut oil 12.6 7.1 143 39.1 73.1
Olive oil 8.9 7.3 15.7 39.1 71.0
58 2= 287.3 174.2 432.7 83.6 974.2
100
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—l— Stigmastanol
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Figure 2. Chemical structure of the major sterols.
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Figure 3. The changes in concentrations of stigmasterol, [ -sitosterol
and stigmastanol.
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Figure 4. The changes in conversion of stigmasterol, selectivity and
yield of stigmastanol with reaction temperature. (Reaction conditions :
Csr, 4.8%10° gmol/L; Pw, 100 psi; agitation speed, 300 rpm;
catalyst loading, 0.1 g/L; reaction time, 30 min.)
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Figure 6. Effect of agitation speed on the initial rates of reaction.
(Reaction conditions : Csr, 4.8x10° gmol/L; Pz, 100 psi; catalyst
loading, 0.1 g/L; temp., 40C)
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Figure 7. Effect of catalyst loading on the initial rates of reaction.
(Reaction coditions : Csr, 4.8x10° gmol/L; Py, 100 psi; agitation
speed, 300 rpm; temp., 407C.)
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Figure 8. Effect of reactant concentration on the initial rates of
Pwz, 100 psi; agitation speed, 300
rpm; catalyst, 0.1 g/L; temp., 40C.)
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Table 2. Estimated orders of the hydrogenation reaction.

Reaction Reaction order
temperature m n
30T 0.707 0.151
40 C 0.703 0.153
50T 0.695 0.145
60 C 0.684 0.141
Average 0.705 0.147
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