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Abstract
Whole soybean and soy flour were stored under two humidities (65% and 85% RH) at 25°C for 90 days

to investigate the oxidation of total lipids. It was found that acid value and peroxide value of total lipids ex-

tracted from whole soybean and soy flour increased in proportion with the storage period. The change was

more pronounced for soy flour stored at 85% RH. The increase of acid value and peroxide value was retarded

by using the OPP/AVPE film as packing material and the change of fatty acid was also reduced for who'e

soybean and soy flour. As for the change of fatty acid composition, polyunsaturated fatty acids such as linoleic

and linolenic acid decreased while saturated fatty acid content increased in proportion with the storage period.
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Table 1. Changes in moisture content of whole soybean and soy flour during storage

Relative Packing Storage period, days
humidity material
7 30 60 90
Whole sovbean
Control 8.1 8.6 9.8
65 HDPE' 7.5 7.6 8.7
OPP/AVPE? 7.5 7.6 8.4
Control 9.1 9.5 13.6
85 HDPE 7.9 8.3 9.2
OPP/AI/PE 7.5 7.7 8.5
Soy flour

Control 8.4 8.9 10.1
65 HDPE 7.6 7.8 8.8
OPP/AVPE 7.5 7.6 8.4
Control 9.1 111 14.3
85 HDPE 8.0 8.1 9.6
OPP/AVPE 7.5 7.9 8.2

Initial moisture content of sample : 7.4%.
1 High density polyethylene.
2 Oriented polypropylene/Aluminium/potvethylene.
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Fig. 1. Changes in acid value of whole soybean
during storage (stored at 25°C) Fig. 3. Changes in peroxide value of whole soybean
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Fig. 2. Changes in acid value of soy flour during
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Table 2. Fatty acid composition of total lipid in soy
flour before storage

Fatty acid Total lipid, %
16:0 10.3
18:0 3.0
18:1 26.8
18:2 52.3
18:3 7.9
20:0 tr
22:0 tr

Saturated 13.3

Unsaturated 86.7

P/S ratio* 4.5

* Polyunsaturated/saturated fatty acid ratio.
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Table 3. Changes in fatty acid composition of total lipid in whole soybean by storage period (stored at 25°C

and 65% RH) unit: %
Storage period
Fatty acid 30 days 60 days 90 days
Control HDPE* Oopp** Control HDPE OopPP Control HDPE OPP
16:0 10.3 10.2 10.4 10.0 10.7 10.5 11.9 9.7 10.5
18:0 3.1 3.1 3.0 3.1 3.1 3.1 3.4 3.2 3.1
18:1 26.8 26.7 26.7 26.7 276 274 25.2 25.6 26.0
18:2 52.1 2.1 54.8 51.8 517 519 50.1 51.7 52.0
18:3 7.5 7.6 7.0 7.2 7.5 7.3 7.1 7.0 7.1
20:0 tr tr tr tr tr tr tr tr tr
22:0 tr tr tr tr tr tr tr tr tr
Saturated 13.4 13.3 13.4 14.0 13.8 13.6 15.3 12.9 13.6
Unsaturated 86.4 86.4 89.0 85.7 86.8 86.6 82.4 84.3 85.1
P/S ratio 4.5 4.5 4.7 1.2 4.3 4.4 3.7 4.6 4.4

* High density polyethlene.
** Oriented polypropylene/Aluminium/Polvthvlene
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Table 4. Changes in fatty acid composition of total lipid in whole soybean by storage period (stored at 25°C

and 85% RH) unit: %
Storage period
Fatty acid 30 days 60 days 90 days
Control HDPE OPP Control HDPE OPP Control HDPE OPP
16:0 10.4 10.6 10.3 11.0 11.0 10.0 12.2 11.1 10.6
18:0 3.1 3.0 3.0 3.2 3.3 3.2 3.8 34 3.3
18:1 25.5 25.9 26.7 25.3 25.7 26.3 24.7 24.8 26.2
18:2 51.7 52.0 52.2 50.9 52.1 51.2 49.9 52.0 51.2
18:3 7.5 7.5 7.6 7.2 7.4 7.5 6.8 7.0 7.3
20:0 tr tr tr tr tr tr tr tr tr
22:0 tr tr tr tr tr tr tr tr tr
Saturated 13.5 13.6 13.3 14.2 14.3 13.2 16.0 14.5 13.9
Unsaturated 84.7 85.4 86.5 834 85.2 85.0 814 83.8 84.7
P/S ratio 4.39 4.38 4.50 4.09 4.16 4.45 3.54 4.07 4.21

Table 5. Changes in fatty acid composition of total lipid in soy flour by storage period (stored at 25°C and 65% RH)

unit: %
Storage period
Fatty acid 30 days 60 days 90 days
Control HDPE OPP Control HDPE OPP Control HDPE OPP
16:0 11.2 10.8 10.6 12.0 11.8 10.9 14.9 12.7 10.9
18:0 3.2 3.0 2.9 3.5 34 3.2 3.6 3.6 3.3
18:1 26.8 26.7 26.8 25.2 26.1 27.2 24.7 254 259
18.2 51.3 51.5 52.6 50.1 51.1 52.2 49.1 907 51.2
18:3 7.6 7.6 7.6 7.2 7.0 7.5 7.0 6.1 6.7
20.0 tr tr tr tr tr tr tr tr tr
22:0 tr tr tr tr tr tr tr tr tr
Saturated 14.4 13.8 13.5 15.5 15.2 14.1 18.5 16.3 14.2
Unsaturated 85.7 85.8 87.0 82.5 84.2 86.9 80.8 82.2 83.8
P/S ratio 4.09 4.28 4.46 3.70 3.82 4.23 3.03 3.48 4.08
ygenase iittel Z7lel 2% Aelatzm g ot ALHee AP P Sujgte AHojch,

Ut o R 18:3Mee] ML E 18 28] 1.5~2
W, 18 : 1859 16~25w & o}& FEMAEIRES Abst
Bt W Reg dax Qed,u” Kude 18! 3%
o] mlwd wedx Eysla AAF 183 A4
Fol A&RL Aurel Abstzl wh=Al FEHIEG MY
BAEIEA Y o Esle Aol od& dF dow,
Khattab%® % o] z-& ZH3| & R ughvl gt}

A P/S ratios W, HA7| o] AAL4E, A
AEErt ¥25%, 222 2RAMEL @R 2

T

2 Fast A%l st olx Awae 4

o4 Ase B
4 249 dEE $R7 ¥l wet dAgez A

AAele R e FRd4

A7,

=3

AXFE Aol
Kitel A$E Koo A3F

. KE % KEme A A%

oz

AyAde] Wst ang NRFEF LAYAEZAH OPP/
AI/PE film& Atgste zlo) upata schx AZ4ch

fo



310 AN - HDGH - s Fh 5 Al 3 311 8} 3] 7
Table 6. Changes in fatty acid composition of total lipid in soy flour by storage period (stored at 25°C and 85% RH)
unit: %
Storage period
Fatty acid 30 days 60 days 90 days
Control HDPE OPP Control HDPE OPP Control HDPE OPP
16:0 12.0 10.9 10.3 13.5 10.8 10.4 15.1 114 10.4
18:0 3.1 3.1 3.2 3.5 3.3 3.2 4.6 4.1 34
18:1 25.7 25.8 26.7 27.4 26.9 25.8 22.4 27.0 26.0
18:2 51.8 51.7 52.2 49.7 50.0 51.5 47.8 49.1 50.4
18:3 7.2 75 7.5 6.9 7.1 7.4 6.0 6.7 7.3
20:0 tr tr tr tr tr tr tr tr tr
22:0 tr tr tr tr tr tr tr tr tr
Saturated 15.1 14.0 13.5 17.0 14.1 13.6 19.7 15.5 13.8
Unsaturated 84.7 85.0 86.4 84.0 84.0 84.7 76.2 82.8 83.7
P/S ratio 3.91 4.23 4.42 3.33 4.05 4.33 2.73 3.60 4.18
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