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Studies on the effect of heating conditions on the

quality of soybean flours
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{Abstract)

Experiments were carried out for the development of a processing method of
soybean into full-fat or defatted flour, using two varieties of soybean (kwangkyo
produced in Korea and Bragg produced in India) Samples were subjected to dry
dehulling, size reduction and wet heat treatment processes to make soybean flours.

The quality of soybean flours were evaluated, and the results obtained were
summarized as follows,

1. Crude fiber content of dehulled soybean was under 3.0% which indicated
satisfactory dehulling, and there was no significant difference in crude fibre
content between two varieties.

2. When dehulled soybean was cracked into soy grits by a hammer mill, 98, 71~
98.86% of the soy grit was in the range of 10~18 mesh which was the
optimum size of particle for quick and uniform pznetration of heat into the
intra-particle air spaces.

3. Moisture content of soy flour after steam treatment at 15 psig for 5 to 30
min was only 0.29~1,68% which did not hinder the next milling operation.

4, From the color analysis of soy flours, it was obseved that the dominant
wavelength for all the samples are in a very narrow range from 575 to 581
nm and the color variation was from yellow to yellowish orange. Twenty to
twenty five % higher reflectance was observed in the defatted flours than full
fat flours. The % chroma of the defatted flour slightly increased as the duration
of steaming of soy grits increased, whereas that of the full-fat flour did not.
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5. The protein extractability in the defatted flour at pH 7.6 showed progressive
decrease in solubility from 48.40% (Bragg), 75.20% (kwangkyo) for untreated
flours to 9.75% (Bragg), 26.27% (kwangkyo) for 30 min steaming. But
Kwangkyo variety showed twice higher protein extractability
variety.

than Bragg

6. The tendency of the trypsin inhibitor destruction was similar between
Kwangkyo and Bragg variety. The destruction of trypsin inhibition increased
from 7.9% (Bragg), 28.09(kwangkyo) for 5 min to 94.5% (Bragg), 95.2%
(kwangkyo) for 30 min heat treatment.

7. The results of sensory evaluation that full fat flour steamed for 10,15 and 25
min were superior to that for 5 min and raw flour regarding both the absence
of raw beany flavour and overall acceptability. But the samples steamed for
25 min was however found to have a strong toasted flavour.

8. The optimun heating condition of soy grits was found to be at 15 psig for 15
min. This condition resulted in acceptable color, flavor and desirable nutritional
characteristics to processed soy flour. Therefore, optimum condition for processing
Bragg Variety was conditioning for 10 min with 2~5% water (W/V), drying
at 60°C for 8 min cooling to room-temperature and cracking with disc mill.
But kwangkyo variety with over 8 0% moisture did not require a conditioning
process prior to dehulling,

This method involving dry dehulling, size reduction and wet heat treatment was
found to be superior in the processing time and nutrient retention to the conventional
method.

This method of processing soybean into grits/flours could be applied to both a
small scale and large scale operation without a need for sophisticated equipments.
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Table I. Sieve analysis data of raw soy grits after milling

mesh No. Sieve expt. 1 (%) expt. 2 (%) expt. 3 (%) average (%)
(L.S.0) (E]r)r??rlrrll)g Klzvy%ng Bragg KIXVY zt)ng / Bragg KIEVY aong ’ Bragg K}g’a:)ng Bragg
-+10 2. 000 82.12 79.30 80.51 l 78.30 ‘ 82.16 J 79.10 81.59 78.90
+18 1,000 17.36 19.67 18.10 20. 05 15.90 20.16 17.12 19.96
+30 0.595 0.71 0.49 0.60 0.62 0. 51 ’ 0.50 0. 60 0.53
—43 0.35¢ 0.15 0.10 0.16 0.10 0. 09 0.10 0.13 0.10
—d45 0.354 0.16 | 0.17 0.17 0.10 0.18 0.15 0.17 j 0.16

Total quantity taken : 1,000g Soy grits.
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Table . Analytical data of chemical composition of raw soy grits (%)

items ) ! Crude protein nitrogenfree ‘
o moisture | At Crude fat | Crude fibre! Crude Ash
varieties |  Total { soluble extract
Kwang Kyo \ 8.44 | 40.57 30.50 22.16 2,23 5.76 20. 84
| (44.24) (33.31) (24.20) (2. 44) (6.29) (22.76)
Bragg 1 5.12 i 34.85 16.87 24.49 2.97 2.09 30.51
| | (36.73) (17.78) (25.81) (3.13) (2.20) (32.16)
( ) i dry basis
— 32— BEE: @
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Fig.1. % moisture pick up of soy grits VS time
period of steaming at 121°C,

Table IM. Particle size of the steamed full fat
flour obtained from Buhler mill.

Screen No. | Sieve % of total
opening
(1.5.0) (m/m) KwangKoy ' Bragg
+45 0. 354 15.71 | 16.35 J
+60 0.250 20. 56 " 21.40 |
—60 0.230 63.42 ] 62. 00 J

Kyo 63.42%, DPBragg 62.00%¢ 3 RS
Kwang Kyo 36.27%, Bragg 37.75% 2. 60mesh
A KBS e 6049
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Table IV. The % Crude oil extracted by n-hexane

steaming at Oilextracted (%)
121°C (min) KwangKyo Bragg
0 21.15 24.46
5 21.13 23.39
10 21.24 23.56
15 21.33 23,22
20 21.54 23.15
25 21.96 23.34
30 22.16 23.37
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208 2 BEEATH nEGEERR g Fokel
24 %¥sled dominant wavelength, % chro-
ma, % lightness Z-¢ FESHI #HE = Table
Vv 3} Fig. 29} Zct,

Table V. Tristimul ofthe color of heat treated soy flours expressed in C.LE. system.

Items

chromaticity coordinates Dominant % %
Heat wavelength chroma lightness
treated X Y nm (saturation) (whitness)
min
0 0. 355 0. 355 22.75 63.12
- 5 0. 358 0. 366 between 25. 80 65. 01
& 10 0. 354 0.364 576 24.25 61.82
= 15 0. 352 0. 351 to 20.90 61.29
= 20 0. 356 0. 359 581 24.25 57.49
25 0. 352 0. 350 20.90 53.06
30 0. 356 0. 360 24.25 50.79
0.329 0.337 9.10 82.97
5 0.329 0.338 between 9.85 80.21
'§ 10 0.333 0.339 575 10. 60 78.19
= 15 0.330 0.340 to 10. 60 78.39
A 20 0. 332 0.337 579 9.85 76.73
25 0.334 0. 339 12.10 75. 85
30 0.337 0.343 15.10 73.48

# Vel Fig 2ol A 5 FfEel B5 e ¥
£ #iE= ZE 576~581nm, MRIEK 575~
579nm o 2 [FfEel v} MEERA MRS 2 2=s)
Ho] - Fo weldgm color variation &
yellow o] A yellowish orange & yE#&= 9k, %
chroma = Zfg#jel fn#irsfie] Whhay & &

et el BRI pattern & 2.9 ot fiRE
2 gl s o chromax <z
FobAl & ] KTt

% lightness = Z:fiF, BRI =5 br#iaERiel
Aol A5 (ETHe] o]+ 4 F, brown color

o] REfpel =LA,
BRI #E
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Fig.2 Chromaticity diagram for color of soy
flours(Full-Fat and defatted)
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Table VI. Protein Solubility in defatted Soy
flour heat treated.

Protein Solubility (%) |
Samples
KwangKyo ‘ Bragg
0 min 75.20 f 48.40
5 70. 60 i 43.40
10 58.01 ! 31,60
15 49. 20 \ 24.50
20 38. 60 19.90
25 30.31 15.37
30 26.27 9.75
v 100r A—on Bragg
' | O—0O Kwangkyo A
3 /
E -
’_é &
"J:.
= B A
£
3 -
ﬂE //A
= 50.—
It t —1 - L L
5 10 15 20 25  30min
. steamed

Fig.3. Change of protein insolubility in defatted
soy flours.
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Table VI. Rank Totals for flavor intensity and preference.
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