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Effect of Amylase and Emulsifier on the Characteristics
of the Bread Dough
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Effects of o-amylase and various emulsifiers on characteristics of bread dough were examined. Fungal or bacterial
o-amylase and various emulsifiers including monoglyceride (MG), sodium stearoyl-2-lactylate (SSL), and
diacetyltartaric acid ester of mono- and diglycerides (DATEM) were added to bread dough both individually and

as mixtures.
farinograph, alveograph, and rapid visco analysis.

Rheological characteristics of various bread doughs were examined through falling number,
Results obtained showed falling number decreased via

degradation of starch by c-amylase. In farinogram, addition of o-amylase and emulsifiers in dough decreased
consistency, water absorption, mechanical tolerance index, and dough development time. Farinogram characteristic
was improved by adding SSL+MG to dough formula. Similar to farinogram addition of c-amylase and emulsifiers
in alveogram of dough decreased overpressure, extensibility, swelling index, and deformation energy. Whereas
addition of @ -amylase did not affect pasting temperature, viscosity of dough tended to decrease.
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Amylase= &FololA] % a-amylase(Gist-brocades BSD
B.V, Delft, Holland) 0.01 gkg, M=olx HF:;E a-amylase
(Genencor International Asia Pacific PTE, Ltd, Winsland
House, Singapore) 0.002 g/kgg- AH&-3l3ict.

A= D7FE thete] AgkA(crumb softenen)® AFRE]
+ monoglyceride(MG, AEH| A=, Korea) 0.5%2} Wk 743}
A(dough strengthener)= AF8-%+= sodium  stearoyl-2-lactylate
(SSL, AHEHielol| 2, Korea) 0.5%, diacetyltartaric acid ester of
mono- and diglycerides(DATEM, Kerry Bio-Science, Singapore)
0.5%, 283 SSL 0.3%9 MG 02%E &£33le] A3kt

71e} A R 159, A3HARE), &, fresh yeast
[(F)enico), AB{EHANLAT], AA[GF)eHE], SEQ[(F)EH
73], L(+)-ascorbic acid(Kanto Chemical Co., Inc. Tokyo,

Japan)E AMg-5FATE

Falling number &3

Falling number 574 Z4-2 falling number(falling number
1,500, Perten Instruments Co., Huddinge, Sweden)E ©]£-5}]
AACC R (S6-81b)(14)°l w2} 5 & 14%, 71% E7HF
7.0050.05 g& A5 Age £ G4e)t F3AE Hrisho]
QS o 2FF 25102mlE ¥ 2FvepRE 2o} 20-
303] AZsH £80] wdst FEAg TREQTh o]AL 100°C
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103] ¥H 745kl 2 Wdgkad 25 HAE ARSI
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Farinograph &%

Farinogram 272 Farinograph(M81044, Brabender Co., Ltd.,
Duisburg, Germany)E ©]-&3ta] AACC W (54-21)(14) w2}
Table 13+ 72+0] AACC 10-10b(14) BI-&2 FA3k] 300 g2
LIFRet aa 9 f3HAE Hrleldom, wiE Wge] 2nvb
30+02°CE AABLES SRl sk Bt ABe] Fdol
50010 B.U.(Brabender Unitydll =g W7} S5 24
3193t} Farinogram . 2H-E] ¥ho] H¥HA (consistency), S8
(water absorption), &~ Al7H(development time), $H4 = (stability),
&2 &= (mechanical tolerance index(MTI)2] 7HS 108 uhE =
Aste] Bkt 25 HAE ARSEITH

Table 1. Bread dough formulation (Unit: % of flour basis)

Ingredient Control dough
Flour 100.0
Water 65.0
Yeast (Fresh yeast) 4.0
Sucrose 6.0
Salt 2.0
Non-fat dry milk 3.0
Shortening, non emulsified 4.0

Ascorbic acid 100 ppm

Alveograph &3

Alveogram £/ #2412 Alveograph(NG Societe Choipn S.A,
Villeuneuve La Garenne, France)E ©]-&3}] AACC W (54-
30)(14)0l whet WI7FRE 250 g(+0.5g)ll B4 2 {3AE FHvt
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RVA(Rapid Visco Analyzer, S&IF) &%

33t% (152 A4 FEA(Rapid Visco Analyzer, New-
port Scientific Pty, Ltd., Warriewood NSW, Australia)E ©]-&3}
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5 o2 wyrste] AR AL WERdTh seocE w4l
Jo A 187 WE S kg oS 12008 A A
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FA H42 Statistical Analysis System(SAS)(16) %4 pack-
ageE ©|4-ale] EAHEA (one-way ANOVA)S AA6t$1a, 7t
Az Feold AEE p<005 FEOE GFEIAYEY
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SO sticky7d FUbshE 9E PIR7] wEol(18) falling
number”} 3533+6.1 sec?] #8°] a-amylase 0.01 ghkg 371}
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Fig. 1. Effect of enzyme on falling number values.
Table 2. Effect of enzyme and emulsifier on falling number values
Falling number (sec)
Control MG" SSLY SSL+MG DATEM?
Fungal a-amylase 428+103% 450+ 6.1° 437+3.8° 406+9.5° 405 £5.5¢
Bacterial a-amylase 428+10.3° 441£32° 401 +3.8¢ 396+ 12.9 414 +4.5°

"Monoglyceride.
Sodium stearoyl lactylate.
IDiacetyltartaric acid ester of mono- and diglycerides.

“Each value is the mean of ten replicates with standard deviation and different superscripts within a column indicate significant difference (p<0.05).
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Table 3. Effects of enzyme and emulsifier on the farinograph characteristics of dough

. . . e Mechanical

Treatments Consistency Water absorption Developrpent time Stab}hty Tolerance Index

(B.U) (min) (min) (MTL, B.U)

Control 500£3.61° 67.5+0.36 3.30+0.01° 18.03£0.12° 18.041.03°

Funsal MG 411 +£9.64¢ 65.3+0.26¢ 3.83+0.04° 17.90 £ 0.20° 11.741.53
a_;:yg; w SSL 4124443 65.3£0.35¢ 3.70+0.02° 18.01+£0.26° 16.0 £ 0.00°
SSL+MG A2 +8.77° 66.0 % 0.46° 3.98+0.04° 17.73£0.19° 18.340.43°

DATEM 400=6.11¢ 65.0+0.15¢ 3.07+0.02¢ 18.10£0.10° 16.0%1.00%

Control 500+3.61° 67.5+0.36" 330+0.01¢ 18.03£0.12° 18.0+ 1,03

Bacterial MG 394 +7.12¢ 65.5%0.15° 4.1040.04¢ 15174027 18.0£0.51°
aeen SSL 407%2.77 65.2+0.16* 4.30+0.02° 17.65+0.24° 155+ 1.14¢

o-amylase

SSL+MG 418+ 5.69° 64.840.29° 4.4340.02° 17.90+0.84° 19.4+1.36°

DATEM 396 + 8.00%¢ 64.9+0.20¢ 4.1340.01° 17.20 % 0.48* 20.0+2.65°

I)Mean+S D. based on 10 samples.

Ya-e; Means with different superscripts in a column of each amylase are significantly different at p» <0.05 by Duncan’s multiple range test.

Table 4. Effects of enzyme and emulsifier on the alveographic analysis of dough

Overpressure P,

Extensibility L

Swelling index, G Deformation energy,

Treatments (mm) (mm) W (10~ X J) P/L

Control 113+3.00°" 91+2.31° 21.2+0.29* 369 =3.65 1.24 +0.04¢

Fungal MG 100+3.79° 87+2.65° 20.7+0.26° 336+3.42° 1.14+0.01¢
a-amylase SSL 110+2.08° 75+ 1.00¢ 19.2+0.76° 320+ 8.06° 1.47+0.09*
SSL+MG 109 £ 3.46* 79t 1.53¢ 19.7+0.15° 327229 1.38+£0.03°

DATEM 102 +0.58° 78+ 1.3 19.6+0.78™ 327+6.30¢ 1.31+0.07°

Control 113+3.00° 91+231* 21.2+0.29° 369 £ 8.65° 1.24 +0.04¢

Racterial MG 112£1.15° 84+ 1.06° 20.3+£0.55° 284 £7.69° 1.33+0.13¢
a-amylase SSL 98 £0.58° 65+ 1.30° 17.9+0.30° 364 £2.52° 1.51+0.04°
SSLAMG 105+3.21° 72£1.50° 18.8 £ 1.50¢ 282 +6.50° 1.46+£0.04°

DATEM 96 +2.65° 65+ 1.09 17.9+1.01° 257 +4.05° 1.46+0.21°

"Mean=£S.D. based on 10 samples.

Ya-e; Means with different superscripts in a column of each amylase are significantly different at p <0.05 by Duncan’s multiple range test.
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Table 5. Rapid Visco Analysis of dough prepared with different enzymes and emulsifiers

Treatments Pasting temp. Peak viscosity Holding  Final viscosity Break down Set back

“C) RVU) (min)__strengthRVU)  (RVU) (RVU) (RVU)
Control 68.1+£024"  217.142.2"  6.18£0.0¢ 128.0+24> 2344+14° 89.1£03" 106.4+1.4¢
Fungal MG 68.3£0.1° 211.9£12° 625£0.0% 134.1£1.4* 2548+24° 77.8£1.1° 120.7+1.0°
a-amylase SSL 67.8+0.2° 2226%£26° 629+0.1° 129.6+3.8° 268.8+4.6° 93.0L2.7° 139.21£0.8*
SSLAMG 68.2+0.1* 2159+1.6°  635+0.0" 1326+12%  2608+12° 833128 1283+£1.0°
DATEM 68.6+0.2° 201.3+02° 625100 123.840.9° 2393+06° 875L£1.0° 115.5+£04°
Control 68.1 £0.2¢ 217.1422°  6.18+0.0° 128.04£2.4% 2344+14° 89.1£03 106.4+ 1.4
Bacterial MG 67.71£0.2° 20744+32°  633£0.1° 1323405 25024065  752%28° 117.9+0.2°
a-amylase SSL 68.1x£0.2° 2214403 629£0.0° 1247108 2653+08 96709 140.6+0.7°
SSLAMG  67.6102°  2097+13°  642+100°  131.9%1.9° 257.6+20° 777109 1256+ 1.6°
DATEM 68.4+0.1° 2143+0.6"  6.2210.0° 1241432 238.1+22%  902%2.6° 1140 1.0°

YMean=* S.D. based on 10 samples.

Na-e; Means with different superscripts in a column of each amylase are significantly different at p <0.05 by Duncan’s multiple range test.
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