gobbgoobbooobbooooobnbd
Uoodooooooooooodn

oooo©

gobooobooooboooooood

Bioactive Substances Contained in Discharges Generated during Soybean Oil Refinement
—A Search for Weight-Loss Promoting Compounds—

Nagao TOTANI"

Department of Nutritional Physiology, Faculty of Nutrition,
Kobe-Gakuin University, Kobe 651-2180

ABSTRACT

The number of over-weight Japanese, especially men between 20-60 years old, has
been increasing. Proper diet and physical exercise have long been recommended to
reduce obesity, but these are often not easy to maintain in daily life. We reported
previously that soybean oil heated with soybean protein under reduced pressure
followed by filtration (Soy Oil) showed weight-loss promoting elects in rats, and
that ferulic and gallic acids contained in vegetable have a much more pronounced
elect when esterified. In the present study, the weight-loss promoting substances
were found to exist in the polar fraction of Soy QOil. In addition, the existence of
the these substances in crude soybean and clay-adsorbed oils was investigated by
instrumental analyses as the method for Soy Oil preparation is partly similar to
the process used in manufacturing commercial soybean oil. Results show that the
crude soybean oil polar fraction contained acylglycerols, phenolic compounds and
fatty acids similar to those in the Soy Oil polar fraction. The clay-adsorbed oil polar
fraction consisted of acylglycerols as main components and phenolic compounds in
addition to aldehydes: remarkable decreases in double bond signals and aldehydes
are due to oxidation. Further study is expected because crude soybean oil should
be a source of weight-loss promoting substances, although the chemical structures
of the substances were not identified. Soy Protein Research, Japan 15, 38-45, 2012.
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Fig. 1. Body weight increase in rats fed a diet
containing polar fraction isolated from soybean
oil heated at 18000 for 5 h with soy protein
followed by filtration (Soy Oil), or Soy Oil free
from polar fraction. Ten week old male Wistar
rats were fed the diet described above for
12 weeks. Body weight increase of Soy Qil
polar fr. 1 group was gradually inhibited and
a significantly low value was observed at 22
weeks of age. *p<0.05, significantly different
from the value of control. Data were analyzed
using one-way analysis of variance with
Dunnett's multiple comparison post hoc test.
Values are expressed as mean + SD (n=8).
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Fig. 2. Food efficiency ratio in rats fed a diet
containing polar fraction isolated from soybean
oil heated at 18000 for 5 h with soy protein
followed by filtration (Soy Oil), or Soy Oil free
from polar fraction. Ten week old male Wistar
rats were fed the diet described above for
12 weeks. The food elciency ratio of Soy Oil
polar fr. 1 group was significantly low. *p<0.05,
significantly diCerent from the value of control.
Food elJciency ratio is calculated by dividing
body weight increase with the food amount
ingested in 12 weeks of the animal experiment.
Data were analyzed using one-way analysis of
variance with Dunnett's multiple comparison
post hoc test. Values are expressed as mean
+ SD (n=8).
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Fig. 3. IR spectrogram and GC/MS total ion chromatogram (hexane soluble components) of Soy Oil polar fr. 2.
IR: hydroxyl (3,700-2,600 cm™), hydrocarbon with branched chain (3,000-2,800 cm™ 1,460 cm™, 1,380 cm™).
GC/MS + library reference: [0 brassicasterol [0 campesterol [0 stigmasterol O [ -sitosterol.
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Fig. 4. Instrumental analyses of Soy Oil polar fr. 1. IR: hydroxyl (3,700-3,100 cm™), hydrocarbon with branched

42

chain (3,000-2,800 cm™, 1,460 cm™, 1,380 cm™), ester bond (1,740 cm™). GC/MS total ion chromatogram
(hexane soluble components) + library reference: [0 brassicasterol O campesterol O stigmasterol O 3
-sitosterol O sitosteryl acetate or stigmasteryl oleate. ‘H-NMR and C-NMR: peaks derived from O, O,
0, 0, C181, C182 and C18:3 fatty acids, acylglyceros and phenolic compounds § 6.7-7.6 ppm).
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Fig. 5. Instrumental analyses of crude soybean oil polar fraction. IR: hydroxyl (3,700-3,100 cm™), hydrocarbon
with branched chain (3,000-2,800 cm™, 1,460 cm™, 1,380 cm™), ester bond (1,740 cm™). GC/MS + library
reference; C16:0 and C18:1 fatty acids and C7:1 - C10:2 aldehydes. 'H-NMR and “C-NMR: peaks derived
from unsaturated fatty acids, acylglycerols and phenolic compounds § 6.7-7.6 ppm).
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Fig. 6. Instrumental analyses of clay-adsorbed oil polar fraction. IR: hydroxyl (3,700-3,100 cm™), hydrocarbon
with branched chain (3,000-2,800 cm™, 1,460 cm™, 1,380 cm™), ester bond (1,740 cm™). GC/MS + library
reference: C16:0 and C18:1 fatty acids and C7:1-C10:2 aldehydes. 'H-NMR and “C-NMR: peaks derived
from fatty acids, acylglycerols and phenolic compounds § 6.7-7.6 ppm).
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