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Study on Cookie-making, less of Beany Flavor, used Soy Protein Isolate

Kazuko HIRAO"

Aikoku Gakuen Junior College, Tokyo 133-8585

ABSTRACT

In order to prepare cookies with less of a beany flavor using soybean protein
isolate (SPI), the cooking process, baking temperature and time, the ratio of
water in the cookie, and the ingredient ratio (using Sche(é's simple lattice design)
were examined by use of physical measurement, sensory evaluation and gas
chromatography analysis. SPI, wheat flour, sugar, shortening and egg and/or water
were used, and the cookies were baked at 140-18001 . To judge by the results, when
water and sugar were added to the cookie dough and the cookies were thoroughly
heated at 1600, the beany flavor of SPI cookies was reduced and a fragrant
aroma was added. According to analysis of the ingredient ratio by Schelé's simple
lattice design, the more wheat flour was added, the softer the cookie texture, and
moreover there was also less of a beany flavor. Furthermore, the more sugar was
added, the shorter the cookie texture, and moreover there was also more of a
fragrant scent. The ingredient ratio of lattice point O (40% SPI, 0% wheat flour and
60% sugar) was evaluated as the most preferable in the item of taste of sensory
evaluation. Gas chromatography analysis suggests that this is due to a masking
elect by the Malliard reaction. The ingredient ratio of 40% SPI, 15% wheat flour
and 45% sugar in the cookies was evaluated as the most preferable with regard
to hardness, shortness, and overall sensory evaluation. The above results suggest
that cookies made with an ingredient ratio of approximately SPI 25.5%, wheat flour
9.6%, sugar 28.6%, shortening 22.7%, egg and water 13.6% have the most favorable
taste. Moreover, the substitution of butter for shortening and trehalose for sugar
increased the sweet-smelling flavor and reduced the beany flavor in the cookies. Soy
Protein Research, Japan 15, 125-132, 2012.
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Table 1. Ingredient Ratio, Cooking process of dough and Experimental methods of Cookies

food material (shorteningsign) ([0 B C D E F|O O O O O O O O O O
2| SPI (SP) O 75150 75 75150{210 84 84 147 84 147 126 168 105 105
®| Wheat flour (FI) 150 75 0 75 750 |0 126 O 63 63 0 42 21 84 21
% Sugar (Su) 60 60 60 60 60 60|00 O 126 O 63 63 42 21 21 84
5| Shortening (Sh) 75 75 75 75 75 75| 75 75 75 75 75 75 75 75 75 75
? Egg (Eg), Water (Wa), Water added (0, 30, 45, 60, 90) 45 45 45 45 45 45 45 45 45 45
= dissolved egg (EW=EdIWa=111) T 5) Schelé's simple lattice design
_C Sh Sh Sh Sh Sh Sh Sh
S 11111l 4
S Su Su Su SP SPFISP SP.FI
2 Y2op J2op J20p J2op Jaop Jop i B
§ Eg, Wa, EW|Su Su Su Su
S Jsadd 1020 sec J10p Jaop Jaop Yuop
o FI SP SP[Eg, Wa EW
% J1op Jaop Jaop JSadd 1020 sec Jadd 1020 sec
3 =] FI $op Jaop Juop
© ] Juop 1600 15 min
2|1) Water addition 0|0 |O EgIWa (0, 30, 60, 90 g)/1700012 min
£|2-1) Cooking process and 0 |d 0|d EdJ(45 g)/1700012 min
% 2-2) Order of water addition ] 0 |Ed](45)/1700012 min
% 3) Optimum water addition selected for the experiment O |EgJWa (0, 30, 45, 60, 90 g)/1700012 min
£|4-1) Breaking temperature and time 0 | O |EW 45 90 g/1400 10 mird20 min 1700 5 mirJ10 min
;-’. 4-2) Optimum water addition selected for the experiment 0 |EW 45 ¢/1400 0 25 min 1600015 min 1700012 min
W5) schelé's simple lattice design ooo ojojolojofo]o]olo]o

P; The number of times of the pushing function by food cutter, SP; SPI, FIl; wheat flour, Su; sugar, Sh;

sho
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rtening, Eg; egg, Wa; water.
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Maximum ratio of SPI
(X1, X3, Xs)
(1,0,0)

Maximum ratio of Wheat Flour U Maximum ratio of Sugar

(X1, Xz, Xs) (X1, Xz, X3)
(0, 1,0) 0,0,1)
Sample Lattice point level Ingredient ratio (%)
number ( Xy Xy X3 ) SP1  flour sugar
O ( 1,00 ) 100 0 0
O ( 010 ) 40 60 0
O (001 ) 40 0 60
O (1/2,1/2,0) 70 30 0
O (0,1/2,1/2 ) 40 30 30
O (1/72,0,1/2) 70 0 30
O (1/3, 1/3, 1/3) 60 20 20
O (2/3, 1/6, 1/6) 80 10 10
O (1/6, 2/3, 1/6) 50 40 10
O (1/6, 1/6, 2/3) 50 10 40

The total amount was adjusted to 210 g.

Fig. 1. Ten ingredient ratios for Scheffé's simple
lattice design of the three components.
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Fig. 2. Physical properties of cookie prepared by dilerent water addition.
Letters a, b, ¢, d show significant dillerence in the level of the property (p<0.05).
Ingredient ratio of sample number F is SPI 150 g, shortening 75 g, and sugar 60 g. Water; water addition,
Egg; egg addition.

F-Wa F-Eg Color 0
3
Swallow Flavor Swallow Flavor
BrittlenessO Taste Brittleness0 O Taste
Hardness Hardness( [ n=13

—O— 309 —{}—45g -—-A--60g —X--90g

Fig. 3. Sensory evaluation of cookie prepared by dierent water addition.
Each asterisk at the side of the items shows a significant diderence level sa by the F-test (“p0 0.050
°“p00.01). Ingredient ratio of sample number F is SPI 150 g, shortening 75 g, and sugar 60 g. Wa; water
addition, Eg; egg addition, The number in a parenthesis shows the amount of addition of moisture.
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Fig. 4. Change in moisture of cookie dough.
Ingredient ratio of sample number E is SPI
75 g, Wheat flour 75 g, shortening 75 g, and
sugar 60 g, and sample number F is SPI 150
g, shortening 75 g, and sugar 60 g. EW; Water
added dissolved egg (water: egg(] 1:1) addition.
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Sample Thick (mm)

Rupture stress (gw/cm?)

Brittleness (gw/cm?)
X

484

Maximum rupture energy
(gwidcm/cm?)
X

2608

Rupture Distance (mm)

estimated value & estimated curve
1 )Secondary estimated equation by Scheffé method

Y= By + Boly + Baks +iaXi Xy + BakoXs + Braki s

Y;estimated value of a characteristic value
X;lattice point Level (X, :SPI, Xy Wheat flour, X;:Suger)
if)Caleulation ;
Coefficient of asecondaryestimated
equation from measured value of a characteristic value
51' =i (L=1,2,3)
By =t -2 +m;) (1=1237=123)

'473 e T, 73 measured value of a characteristic value(), 2., @

Mg Moz, Myzimeasured value of a characteristic value@),

ii Jrelevamee of measured value and estimated value by t-test( (7, @, @, @)
1v) protted estimated value on lattice point of riangle
v )make estimated curve by connected equal estimated value with a line

Fig. 5. Estimated curves for the thickness and physical properties of the cookies.
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Fig. 6. Estimated curves for the relative strength and the palatability of the cookies evaluated by the sensory test.
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——Shortening —[]— Margarine --/\--Butter

Fig. 7. Sensory evaluation for the palatability of
cookies prepared at O in Scheffé's lattice
design. Each asterisk at the side of the items
shows a significant difference level by the
F-test (*p<0.05, *p<0.01).
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