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Abstract

The studies are conducted on the changes of soybean lipids in terms of physicochemical charac-
teristics, lipid classess and fatty acid composition during the fermentation process of soybean Koji
preparation for daenjang (soybean paste) in a model system using cooked soybean inoculated by
Aspergillus oryzae.

The total lipids contents were increased during soybean Koji preparation, generally iodine values
decreased but acid values increased. Total lipids of soybean Koji consisted of about 90. 6% neutral
lipids, 7.6% phospholipids and 1.8% glycolipids indicating that phospholipids contents of soybean
Koji was increased when compared to those of cooked soybean. The major components of non-
polar lipids in soybean Koji were free fatty acids(39. 6%) and triglycerids(29. 2%). Free fatty acids
increased as the triglycerides decreased during soybean Koji preparation by the hydrolysis of lip-
ase action. The major components of polar lipids in soybean Koji were phosphatidyl choline and
phosphatidyl ethanolamine. Differences were observed in the composition of the polar lipids of
cooked soybean and soybean Koji. A little changes also occurred in fatty acid compositions of
total lipids, triglycerides and free fatty acids fractions in soybean Koji preparation. Especially a

considerable increase of linoleic acid in free fatty acid fraction was observed in soybean Koji.
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Table 1. Changes of moisture content, tempera-

ture, spore forming degree, nitrogen

and reducing suger content during
soybean Koji preparation

Period(days)
1 2 3
Moisture(%,) 59. 2 53.5 48.5
Spore forming degree* 0.06 0.15 0. 47
Temperature(°C) 27.0 341 27.6
Total nitrogen(%,) 6.95 — 7.96
Amino nitrogen(mg%) 193 — 1,532
Reducing sugar(%) 0.68

0.52 —
* Expressed as absorbance at 400nm

Table 2. Changes of total lipid content, IV, AV
and POV during soybearn Koji prepar-

ation
Cooked Soybean
Soybean Koji
Petroleum ether
extractables(93) 22.9 24.6
Chloroform-methanol
extractables(%)* 25.0 26. 2
lodine value(IV) 99.0 100.3
Acid value(AV) 0.11 16. 26
Peroxide value(POV)** 1.2 1.2

* All values are expressed as dry basis

** POV are indicated as meq/kg
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Table 3. Composition of neutral lipid, glycolipid
and phopholipid of total lipid from
cooked soybean and soybean Aod

TR - WAL - SRR

- Cooked
Lipids soybean(%) Koji(<.)
Neutral lipid 91.0 90. 6
Glycolipid 1.8 1.8
Phospholipid 7.2 7.6
Recovery* 90. 3 91.4

* Recove*y mdlcated as wexght percent of recovered
lipids to total lipids during column chromategraphy

procedure.

Table 4. Relative proportions of nonpolar lipid
fraction from cooked soybean and soy-

bean Kot
. Cooked Soybean
Lipids soybean(%)  Koji(%)
Esterified sterol(ES) Trace 3.0
Triglycerids(TG) 77.9 29.2
Free fatty acids(FFA) 1.1 39.6
Diglycerides(DG) 12.1 15.8
Free sterol(FS) 4.9 5.3
Monoglycerides(MG) Trace Trace
Unknown(UN) 4.0 5.1
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Table 5. Relative proportion of polar lipid frac.
tion from cosked soybean and soybean
Koi
Liis S B
Phosphatidyl choline (PC) 8.3 3.2
Phosphatidyl ethanolamine(PE) 44.3 15.2
Phosphatidyl inositol(PI) 4.0 6.1
Phosphatidyl serine(PS) — Trace
Digalactosyl diglyceride(DGDG) 12.8 —
Gerebrosides(CE) 24.0 42.8
Monogalatosyl diglyceride(MGDG) — 14.0
Unknown{UN) 6.4 18.4
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Table 6. Fatty acid composition of total lipids, triglycerides and free fatty acids from cooked
soybean and soybean Koji

Cooked soybean(a/ )* Soybean Kajz(%)*

Fatty Acids S S e
TL** TG FFA** TL TG FFA
Cis:e 11.2 11.7 17.9 11.0 11.0 13.3
Cis:o 3.8 4.0 5.7 3.6 4.2 2.7
Cis:o 19.3 19.9 161 19. 4 20.9 16.7
Cis:z 53.9 54.9 50. 1 54.2 55. 4 56. 3
Cis:a 11.3 9.4 10. 1 11.1 8.5 11.0
Cazi0 0.5 Trace Trace 0.5 Trace Trace
Saturated 15.5 15.7 23.6 15. 1 15.2 16.0

Unsaturated 84.5 84.2 76.3 84. 84.8 84.0

* Percent of total peak area.
** Abbreviations are as follows: TL, toral lipids; TG, triglycerides; FFA, free fatty acids.
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