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The Effect of Emulsifier on the Characteristics
of Defatted Soy Flour Bread

Young Sim Choi'
Natural Science Research Institute, Sangmyung University

Abstract

The effects of defatted soy flour on the physicochemical characteristics of dough and bread-making
properties were studied with sodium stearyl lactylate(SSL) as an emulsifier. Defatted soy flour was added
to the wheat flour at the level of 0~12%. The emulsifier was added to the wheat flour-defatted soy flour
blends at the level of 0.5 and 2%. Set-back and consistency in amylogram were significantly decreased as
the level of soy flour was increased. On comparison with control, the bread made from defatted soy flour
especially had less specific loaf volume. The specific loaf volume of wheat flour-defatted soy flour bread
prepared with 0.5~2% SSL was better than that without SSL. Decrease of L value (lightness) of crust
color and decrease of L value of crumb color were shown with the increase of defatted soy flour. From
the result of sensory evaluation, wheat flour-defatted soy flour bread containing up to 6% defatted soy flour
with 1.0% SSL were rated as high quality. Most of texture parameters of bread increased with the increase
of defatted soy flour and decreased with increase of SSL. Considering the volume and sensory characteristics
of bread, bread prepared with 6% defatted soy flour and 1% SSL was regarded as highly acceptable.
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T8 T2 A A E5471(MB 45 Moisture
Analyzer Ohaus Co., U.S.A)E o] &3dlo] =43}
A3, 22 AOAC(920.39)¢l ©J3l Soxhlet 3
o= st 2uhie AACC(46-13) W
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Tecator Co., Sweden) -3l 4=] & o]-8-3ld micro
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{Table 1> Formula for white pan bread
(Unit: Baker's %)

Ingredients %
Flour 100.0
Sugar 6.0
Salt 15
Shortening 3.0
Yeast 5.0
Non fat dry milk 4.0
Ascorbic acid 40 ppm
Water variable
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{Table 2> Texture analyzer set up condition

147 A 43(2008)

4. S X

EAIX 2l SAS(Statistical Analysis System) pac-
kageZ Al-&-3te] 3} BAHEA 2 Duncan test
(Duncan's multiple test) S 2|}t

Aol A T gt
4 43= (Table 3)%} %ﬂr U7bFe] F
ko ZA 4 2.13%, ZTH 13.72%,
3] & 0.52%= »}E}kh’_ 2] RS 5 8.72%,
Z AW 0.78%, W 49.83%, 3|% 7.02%= 1+
ERstth A1A1(1999)2] Aol A= tiFite] A
BA A2 zoho] 37.88%, Ao 20.05%E
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v
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on

S ————

Texture analyzer set up

Method set up

Option TP.A Graph type Force v Time

Force unit Grams Auto-scaling On

Distance format mm Peak confirmation On

Pre-test speed 2.0 mm/s Force threshold 200 g

Test speed 1.0 mm/s File type Lotus 1-2-3

Post-test speed 2.0 mm/s Display and export Plotted points

Distance 10.0 mm Acquisition rate 200 pps

Time 20 s Results file Closed

Trigger type Auto Force units Grams

Trigger force 10 g Contact area 962.0 mm

Contact force 50 ¢
{Table 3> Chemical composition of wheat flour and defatted soy flour
Moisture(%) Lipid(%) Protein(%) Ash(%)

Wheat flour 14.07 2.13 13.72 0.52
Defatted soy flour 8.72 0.78 49.83 7.02
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Amylograph= A ¥o] 3314 uf AHxe] W3}
= Yehle Ao g Wree FRe g4 &
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ol @At H7bel whe 23k 542 (Table
4y9} 2t} 33} AL ZT7) 61.8£0.1C
Rom, A7t sw/tAl= Tt AR L
A7HE 10%e 27 Ho} YWelkt), 2 317 T (peak
JAte] BT} FHE Aoz
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2+517] A8l 73 SSLE 0%, 0.5%, 1.0%, 2.0%
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AT H3E SSL 0.5%, 1.0%, 2.0%01A]
22 & 0%ell4] 2+t 681.25 mL, 688.75
mL, 716.3 mL= 7P Zlom, A= SSL 0.5%
e G YFE 12% H7FA] 15455 g, SSL
1.0% 7l 22 tFF 10% of 152.00
g, SSL 2.0%% W= YA Tt 12%¢cl 4] 151.8
g2 A en HAALS SSLE HrledrE
7ttt viEEk - 0] (1998)2 i H3F
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{Table 4> Amylograph characteristics of wheat flour-defatted soy flour blends

Defatted Gelatinization Peak viscosity Peak viscosity =~ Maximum 50T viscosity ~ Set back Consistency

flour(%) temp.(TC) (BU) temp.(C)  viscosity(BU) (BU) (BU) (BU)
0 61.8+0.1% 4851422  88.9+0.2° 265.0+0.1*°  680.0+0.2°  200.2+0.1°  4151+0.2°
2 62.0+0.2° 430.1#15°  86.3+0.7° 2282+0.8°  560.1+0.4°  120.0+0.7°  330.2+0.5°
4 61.1+0.2" 410.0+2.8"  89.1+0.5° 209.3+0.2°  490.0+0.1° 87.5+1.2°  281.8+0.3°
6 61.1+0.3" 380.7+0.8°  89.3+0.2° 185.2+1.2°  450.10.2° 80.1+0.2°  280.2+1.1°
8 60.8+0.2™  370.8+1.9®  89.3+0.1° 165.4+2.2°  4152+0.0° 405+04"  2453+0.3°
10 59.5+0.2° 340.1+34%  87.4+0.2° 170.3+15°  360.0+0.3" 205+0.6°  190.1+05°
12 60.8+0.3" 305.1+15  89.3+0.3° 160.040.2°  340.2+0.2° 10240.2°  180.240.5°

F-value 458* 57.21* 0.88 252.36* 202.71* 283.1* 143.18*

The same superscripts in a column are not significantly different each other at p<0.05.



390

Specific loaf volume(cclg)

0 2 4 6 8 10 12
Defatted soy flour(%)
—@— SSL 0%, —O— SSL 0.5%, —A— SSL 1%, —A— SSL 2%

<Fig. 1> Effect of sodium stearoyl lactylate on
loss rates during baking process in wheat flour-
defatted soy flour blends.
* p<0.05.
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e Holm H7FE Th) f29]4Ql zlolE B
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7} 17.930. 2 €x] 58 Hrlgko] Frsh u}
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{Table 5> Color of bread crust and crumb made from wheat flour-defatted soy flour blends with sodium

stearoyl lactylate 0% and 0.5% addition

Defatted SSL 0% SSL 0.5%
Factor soy flour Hunter's color value Hunter's color value
(%) L a b JE L a b JE
0 50.17° 1732 29.73° 22.77° 49.11° 1735  29.72° 23.69°
2 4873 17.48° 2767 25.92 46,52 1758°  2852° 24.57°
4 45.66° 1752°  26.76° 26.34° 45 55° 1767 26.04° 26.34°
Crust 6 4507" 1763 24.02° 27.65° 44,78" 1768  2555" 26.66
8 44.38° 17.74°  2347° 28.34° 44.17° 17.75°  24.82% 28.16°
10 4351 17.83' 23.05' 29.12' 42.81" 17.86°  23.97° 28.38°
12 42.87° 17929  22.81° 29.249 42.76° 1793 22.99° 28.59°
Fvalue  62.36% 27.36*  39.28* 44.06* 67.71* 22.16*  55.18* 46.62*
0 81.08° -1.35° 12.28° 15.49° 81.89° -137° 12.10° 17.34°
2 80.12" -1.24° 12.94° 15.36" 81.10" -1.24° 13.41° 16.56"
4 79.59™ -1.20° 13.36° 15.08™ 80.41°° -1.20° 1353° 15.88%°
Crumb 6 79.45% -119° 13.49" 14,94 80.33™° -117 14.02° 15.59™
8 79.23" -1.05° 14.31° 14.75™ 79.73" -1.01° 14,37 15.23™
10 78.55° -1.03 15.43 14.12° 79.18% -1.00" 1551 14.69™
12 78.13° -0.84° 16.11° 11.68" 78.33" -0.86° 16.27° 13.89"
Fvalue  34.18* 213.72%  37.43* 46.28* 51.89% 22563*  39.41* 46.93*

The same superscripts in a

column are not significantly different each other at p<0.05.
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{Table 6> Color of bread crust and crumb made from wheat flour-defatted soy flour blends with sodium

stearoyl lactylate 1.0% and 2.0% addition

Tl A 13.89% 713 Zro}l A 7beko] =7}t u}
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7} 48.45% 7V 2

& Holx
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Hof %xl o) 2
2 fojRog | gho] HAayE A
agte =77k 17.328 718 &
12% 3 7}%7} 18.00o.2 L}EM F*X] o 73
7V whet frejho s FUHd

12% A7}
o] X7}

At} bk
2ol A 28497 71 2 S 12% H 7}

GollA 20572 7P 2 FE Yo, A

7FRYel Frel A Q) 2pel &
T 2459, 12% ZF71ollA] 29.998 ©A] U] FE
o] Aol 7kl wet JERke] FrolA o
71 A JERCh W
o 4] 83.83, 12% H7}7} 78.922 ERT €] o

ol Lake =T

Both JEFES %

Defatted SSL 1.0% SSL 2.0%
Factor  soy Hunter's color value Hunter's color value
flour(%) L a b JE L a b JE
0 48.45° 17.32%  2849° 24.59° 4768 17.38" 2838 24.67°
2 46.21° 17.35"  27.89" 25.13" 47.16® 1747°  27.15° 25.26'
4 45.94° 17.49°  26.75° 26.18° 46.68" 1756° 2678 2557°
Crust 6 44.49° 1771* 2587 26.75" 44 47" 17.66° 2543 26.37°
8 43.68° 17.87° 2387 28.31° 43.75% 17.82° 2417 28.27°
10 4257 17.92° 2233 29.78" 42.59" 1787" 2318 28.86"
12 41.87° 18.00°  2157° 29.99° 41.84® 1803  22.07° 29.31°
Fvalue  37.69% 11.21*  44.06* 28.53* 40.31* 16.34*  5221* 37.88*
0 83.83° -138°  1258° 19.23° 83.868° -1.38" 12.73° 19.26°
2 83.12% -1.31 13.40" 18.56™ 83.70° -1.30° 1351 19.09°
4 82.72% -1.27° 13.58° 18.55" 82.99° -1.25" 13.99° 18.41°
Crumb 6 81.99™ -1.20° 14.02° 17.45% 82.22° -1.18° 14.18° 17.65°
8 81.11° -109°  14.93° 16.61° 81.92° -107"  15.26° 17.38°
10 79.40" -1.02° 1551° 14.96" 79.85° -1.03 15.79° 15.37°
12 78.92° -0.87° 17.36° 14.55" 78.09 -0.89° 16.38° 14.87°
Fvalue  54.29% 103.03*  62.13* 54.35* 47.21% 156.29*  34.83* 54.79%

The same superscripts in a column are not significantly different each other at p<0.05.
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{Table 7> Texture profile analysis parameters of wheat flour-defatted soy flour blends with sodium stearo-

yl lactylate 0% and 0.5% addition

Defatted SSL 0% SSL 0.5%
soy flour Texture profile analysis parameter Texture profile analysis parameter
(%) Springiness Gumminess Cohesiveness Hardness Chewiness Springiness Gumminess Cohesiveness Hardness —Chewiness
0 0.95° 124.74 0.68° 200519  119.34"  0.89° 120.52" 0.67° 183519  110.22'
2 0.95° 139.93° 0.67° 20570"  13263°  0.88' 121.44" 0.66° 190.32"  121.41°
4 0.94° 141.29° 0.67° 213.70°  13397°  0.91° 125.72° 0.63° 194.24° 12350
6 0.94° 170.04° 0.65° 22542  13531°  091° 130.54° 0.63° 21034 120.32°
8 0.94° 191.16° 0.64° 275.31°  14431°  0.90° 144.22° 0.62° 231.33°  130.54°
10 0.93° 20053 0.63° 313.18" 15819  0.90° 150.45 0.61° 271.51° 13566
12 0.92° 212.48° 0.61' 35122 19617°  0.88° 192.61° 0.59" 329200  169.01°
Fvalue  25.21* 187.82*  37.73* 177.84*  112.98%  38.73* 135.61*  28.29* 181.71* 67.03*
The same superscripts in a column are not significantly different each other at p<0.05.
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{Table 8> Texture profile analysis parameters of wheat flour-defatted soy flour blends with sodium

stearoyl-2-lactylate 1.0% and 2.0% addition

Defatted SSL 1.0% SSL 2.0%
soy Texture profile analysis parameter Texture profile analysis parameter

flour(%) Springiness Gumminess Cohesiveness Hardness Chewiness Springiness Gumminess Cohesiveness Hardness —Chewiness
0 0.86° 110.30° 0.61* 17320°  101.51° 0.84° 106.28° 0.57* 160.30° 98.49°
2 0.86" 113.21f 059" 176.20°  11352' 0.85™ 110.59' 057" 17530°  111.21'
4 0.86° 120.58° 0.59° 183.57° 120.41° 0.86" 115.30° 0.57° 180.51° 117.31°
6 0.85° 127.47° 0.58° 20052°  127.33" 0.86" 120.71° 0.56° 18751° 12568
8 0.87 134.11° 0.57° 225.38°  130.18° 0.85" 129.36° 0.56° 203.20° 127.97°
10 087  147.32° 0.56' 25311°  133.44° 0.85° 138.81° 055" 225.40°  13051°
12 0.87° 172.18* 0.55° 295.63°  151.30° 0.85° 151.21* 0.54° 271.34°  147.40°

F-value  31.21* 221.21*  22.30* 198.31*  12321*  28.54* 172.84*  17.32* 176.78* 78.95%

The same superscripts in a column are not significantly different each other at p<0.05.
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{Table 9> Sensory properties of bread prepared with wheat flour-defatted soy flour blends with sodium
stearoyl lactylate 0% and 0.5% addition

Defatted SSL 0% SSL 0.5%
soy flour(%) o 2 4 6 8 10 12 Fvalue 0 2 4 6 8 10 12 F-value
Loaf

vgﬁjme 52° 51° 50° 48 49° 43" 44" 412 58 54° 50° 46 47 419 40° 483"
Crust a a b C C d d a a ab b bc C C

color 55 54 50° 46° 45 40" 38" 474 54 53 46 40° 37 33 33 523*
Grain 51° 51° 50° 50° 48 48 47° 397 500 49° 47 45° 41" 37™ 39° 583*
Texture 520 52 49" 48 46° 47" 40° 397 55 50" 44° 41° 37 34 33" 522*
Crumb

c(:;g‘: 56° 55 53 46" 46 405 38 413* 57° 53° 4g™ 44* 42* 38 40° 593
Flavor 51 50 54 46 43" 40° 36° 472¢ 49° 51° 50° 43 37° 38° 38* 535*
Taste 50° 49 50° 46> 47° 45 39° 512 51° 50° 47° 46° 47 43 43 603*
Overall

vera 0 48 48 45 44 38 34 579¢ 57 500 49° 47° 45 407 37 672%
acceptance

The same superscripts in a row are not significantly different each other at p<0.05.
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{Table 10> Sensory properties of bread prepared with wheat flour-defatted soy flour blends with sodium

stearoyl lactylate 1.0% and 2.0% addition

Defatted SSL 1.0% SSL 2.0%

soy flour(%) o 2 4 6 8 10 12 F-value 0 2 4 6 8 10 12 F-value
Loaf

volume 58 53° 50 50° 480° 44° 43 578 60° 54° 53 50" 49 43 43 492*
.

gollfrt 53 50 45 40° 35 34 33 652 50° 48 45° 40" 34* 34° 33" 618*
Grain 58 50 48 47° 40° 45 44" 595¢ 49 48 48 44° 38 36° 37" 559*
Texture 57° 56 52° 48 44 38 37 621* 59 56° 52 48 41 43 39 637*
Crumb

color 56° 54 50% 47° 42° 40° 40° 421* 55 55 52 50° 43 41° 37° 682*
Flavor 50° 49° 500 45® 43" 40" 40" 328% 522 47 490 47" 40° 49 40° 50.1*
Taste 57° 55 56 50° 44° 42° 41° 447 54 50° 49" 46" 42° 42 41° 268*
Overall

ac\g';ance * 50 500 48 49 47 42 502¢ 58 500 48° 45° 45° 38 38 568

The same superscripts in a row are not significantly different each other at p<0.05.
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