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ABSTRACT

Supplementation of soy protein to cereal proteins has been recognized to be effective to
nutritional improvement of their protein quality, although soy protein has a peculiar odor. To
investigate preferable utilization of soy protein in nutrition and cooking, taste of cookies,
which were partially substituted SPI for wheat flour, was estimated by sensory evaluation,
and removal of unpleasant odor from soybean products was studied. The cookie substiuted
SPI for 10% of wheat flour was more preferable than that substituted for more than 20%
of wheat flour. The soy protein : wheat protein ratio in the preferable cookie was approxi-
mately 1: 1, demonstrating definitely the supplementary effect of soy protein on wheat protein
in animal experiments. An addition of phospholipids to defatted soybean was suggested to be
effective for removal of the unpleasant odor during the isolation process of soy protein.
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Table 1. The formulas for SPI cookies
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Contents (g)

™ Samples

Ingredients —~ 0% 10% 20% 30% 40%  50%
Wheat flour 100 90 80 70 60 50
Fujipro R

(Soy protein isolate) 0 10 20 30 40 50
Sugar 29 30 30 31 32 3
Egg 20 20 21 21 22 22
Margarine 46 50 54 58 61 65
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Beaten by electric beater

at speed No. 1 for 60 sec

Sugar
Beaten same as above (120 sec)

Beaten same as above (40 sec)

Egg magma

Beaten same as above (50 sec)

Fujipro R — Shifted twice
SPD Beaten same as above (30 sec)

Dough of cookie J

Wrapped and rolled to a column

(¢ = 3.5 cm)

Standing in an ice box (30 min)

Cut 4 mm thick

Baked at 180 °C, 11 min (SPI; 0 ~ 30%) or
140 °C, 35 min (SPI; 40%, 50%) in a
preheated oven

SPI cookie (82 ~ 83% weight of a total weight

Fig. 1 Preparation of SPI cookies of the ingredients)
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‘ Defatted soybean meal '

10 volumes of N/10 NaOH aq. sol. (1 hr) ’

Fujipro-R (SPD) r

2 N HCI

Soluble protein at pH 7.15 l

Borate buffer (10 volumes) l Palizsch’s borate buffer (pH 7.15),”equal volume
L Protein buffer solution |
8 f Soy lecithin -
Standing at : . . Enzymatic reaction”(phospholipase C, 65 units/
37 °C or 27°C Homogenize (5 min)} . . .
ol N R e opn 10 g of soy protein, lhr incubation)
for 1 hr Standing (27 °C, 1 hr)

T — -
| Protein solution
S

2N HCI

50,
Drying at 80 °C or 2 volumes of 95% ethanol

100 °C for 16 hr

Protein film

Acid precipitate
at pH 4.4

Ethanol precipitate |

Centrifugation (3000 rpm, 15 min)

Centrifugation
(3000 rpm, 15 min)
Neutralization

v
Protein precipitate [

Evaporation of ethanol at room
temperature

Protein powder

Fig. 2 Preparation of soy protein samples for gas chromatography of their head space volatiles.

Table 2. The effects of soy protein isolate content

upon sensory evaluations of SPI cookies

1)

@les\ Total rating orders®
Sensory 0 9 0 0 0 0
properties\ 0% 10% 20% 30% 40% 50%
Aroma 59** 80* 112 124 124 131*
Texture 81* 100 105 109 111 124
Taste 56** 77* 133* 97 123 144**
Acceptability 58** 78" 126 115 116 137*

* : Means the significant difference (p < 0. 05)
** . Means the significant difference (p < 0.01)
a)Ordered ; 1= most desirable

6 = most undesirable.
i)

@ Total palatability scores™
Sensory o 0 0 0 9 0
properties 0% 10% 20% 30% 40% 50%
Aroma 109* 99b 88¢ 81 86° 83¢
Texture 108* 97° 99* 982 96° 91°
Taste 1122 102° 78¢ 91b 83¢ 78¢
Acceptability 1122 104 86° 94> 86° 80°
a-c ; t values within a given column with different superscript are

significantly different (p < 0. 05)
*Scored ; 5 = Extremely desirable,

1 = Extremely undesirable.
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Fig. 4 Gas chromatograms of the aroma concentrate from soy protein isolate.
Model ; Hitachi 063, column; 5% SP 1000 on chromosorb W-DMCS
(80 ~ 100 mesh), 3 mm (i. d.) X3 m, glass. Column temp.; 60 °C (10
min hold)—s—n—cﬂl—hl 230 °C (hold), injection temp. ; 200 °C, carrier gas; Ny,
20 ml/min, detector ; F.I.D.
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Fig. 5 Gas chromatograms of head space volatiles of the soluble protein products from defatted

soybean or soy protein isolate.

Analytical conditions were the same as those in Fig. 4.
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