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Abstract

The effects of various enzymes and emulsifiers on the loaf volume and crumb hardness of rice breads were
studied. Four different enzymes [fungal a-amylase (AMYL), maltogenic bacterial a-amylase (NMYL), glucose
oxidases (GO), and xylanase +hemicellulases (PTP)] and four emulsifiers [sorbitan monostearate (SMS), glyc-
erol monostearate (GMS), sodium stearoyl lactylate (SSL), and glycerol ester + propylene glycol ester + sucrose
ester + sorbitan ester (SP)] were supplemented to rice dough. The addition of AMYL, GO, and GO+AMYL
increased loaf volume of rice breads. The highest loaf volume was observed in rice bread supplemented with
AMYL. Rice breads supplemented with enzymes firmed at lower rates during storage, and AMYL, NMYL,
and GO considerably decreased crumb hardness of rice breads, exhibiting a significant antistaling effect. The
addition of emulsifiers produced rice breads with better specific loaf volume and crumb texture, and con-
tinuously retarded crumb hardness of rice breads during storage. Especially, rice bread supplemented with
SSL demonstrated the highest loaf volume and the lowest crumb hardness during storage.
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FAA Tt APkt Aol AH8g EAA
A& AR 21 fungal a-amylase[Fungamyl(AMYL)],
maltogenic bacterial a-amylase[Novamyl(NMYL)], glu-
cose oxidases|[Gluzyme BG(GO)], xylanase+hemicellulases
[Pentopan (PTP)]E Enzyme Tech.(Bagsvaerd, Denmark)
o2RYH FYAT. FIARE A E AR OH
sorbitan monostearate(SMS), glycerol
(GMS), sodium stearoyl lactylate(SSL)-S U A153H(A] L,
) A, &3 F3}A ¢l glycerol ester+ propylene glycol

ester + sucrose ester + sorbitan ester(SP)= 4213 (74 7],
AlZ) o 2 RE AFgrtol A3 T
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AMYL(6, 12 mg/100 g flour), NMYL(5, 10 mg/100 g flour),
GO(25, 5 mg/100 g flour), 28] PTP(9, 18 mg/100 g
flour)E 7l Tk &3 §3HA41Q0 SMS, GMS, SLS, SPE
A7HE 100 g& 7o 2 747 05%9}F 1.0% 3 7Fsle] 2w
S AzsATt 42 S mixer(SM200, SINMAG., Taiwan)
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Table 1. Baking formula for rice bread prepared from rice
flour supplemented with enzymes and emulsifiers

Ingredients Flour basis (%)
Rice flour 100.0
Wheat vital gluten 17.0
Salt 2.3
Sugar 10.0
Shortening 10.0
NFDM" 6.3
Yeast 3.8
Water 83.8

UNon-fat dry milk.
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cose oxidase+ & F©°] a-amylase =
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Table 2. Baking properties of rice breads supplemented with different enzymes

Enzyme dose (mg/100 g flour)

Loaf volume (cc)

Loaf weight (g) Specific loaf volume (cc/g)

Control 630.0+0.0°V 177.7+0.3° 3.55+0.01¢
6 720.0+ 265" 174.3%0.2" 4.13+0.16"

AMYL 12 720.0+26.5° 176.1+0.7° 4,09+0.15°
5 603.3+11.6 179.9+1.3" 3.35+0.04°

NMYL 10 606.7+25.2¢ 178.6+0.7" 3.40+0.14%
GO 25 673.3+15.3" 1775+0.6° 3.79+0.09"
5 656.7+15.3" 178.1+0.5% 3.69+0.08™

PTP 9 626.7+5.8 180.2+1.3 3.48+0.04%
18 623.3+11.6° 179.8+0.6™ 3.47+0.08%

. 25+6 623.3+11.6" 179.4+0.5™ 3.47+0.06%
GO+AMYL 5412 666.7+5.8" 178.4+0.7 374+ 0,02

DValues are means of three replications *+ standard deviation. Means with the same superscript in each column are not significantly

different at p<0.05 using Duncan’s multiple range test.
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Table 3. Changes in crumb hardness of rice breads supplemented with different enzymes during storage

Enzyme dose

Storage (day)

(mg/100 g flour) 0 1 2 3
Control 193.05+6.36* 321.35+5.02° 602.05+14.28" 768.35+77.07°
AMYL 6 131.05+9.97° 227.40+35.21% 355.85+23.55% 492.80+35.92%
12 134.35+£10.68° 234.90+0.71¢ 363.85+28.21% 481.50+189.36™
NMYL 5 169.60+11.31% 241.20+5.66° 354.25+6.01° 491.20+0.99%
10 167.95+8.98 211.45+6.65° 314.75+10.68" 431.25+15.91¢
GO 25 152.95+6.29¢ 244.55+5.02" 373.00+17.96" 536.50 +33.94™¢
5 160.45+6.29° 248.05+25.95"¢ 355.40+52.18% 593.30+70.43"
PTP 9 194.75+1.63" 289.85+27.22% 487.15+11.95" 665.45+57.49"
18 194.50 +7.92 271.55+11.247 462.05+72.76™ 698.10+31.25"
GO+ AMYL 25+6 177.30£7.64™ 267.75+38.54™ 423.05+2751™ 691.30+12.30°"
5+12 155.55+2.33¢ 232.754+19.59% 416.00+8.34™ 671.60+60.10"

YValues are means of replications * standard deviation. Means with the sa
different at p<0.05 using Duncan’s multiple range test.

me superscript in each column are not significantly
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Fig. 1. Changes in crumb hardness of rice breads supple-
mented with different enzymes at supplyer’s recommended
dose during storage.
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Table 4. Baking properties of rice breads supplemented with different emulsifiers

Emulsifier conc. (%) Loaf volume (cc)

Loaf weight (g) Specific loaf volume (cc/g)

Control 633.3+5.8" 177.6+£0.4° 3.57+0.04
SMS? 05 668.3+2.9 177.3+£1.0" 3.77+0.04
1.0 636.7+15.3% 178.1+0.4% 3.57+0.08"

GMS? 05 703.3+£11.6" 175.2+0.7° 4.01£0.05
: 1.0 680.0+10.0™ 175.3+0.7° 3.88+0.06™
sLY 05 783.3+40.4% 175.440.3° 4.47+0.23"
1.0 786.7+5.8" 175.44+0.8° 4.49+0.05"

Sp¥ 05 706.7+£28.9° 176.0+£1.1% 4.02+0.19°
1.0 763.3+15.3 1756+15° 4.35+0.12°

YValues are means of replications+ standard deviation. Means with the same superscript in each column are not significantly

different at p<0.05 using Duncan’s multiple range test.
YSorbitan monostearate. 3)Glycerol monostearate.

YSodium stearoyl lactylate.

5)Glycerine fatty acids+propylene glycol+sucrose fatty acid+ sorbitan fatty acid.
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Table 5. Changes in crumb hardness of rice breads supplemented with different emulsifiers during storage

Emulsifier Storage (day)
conc. (%) 0 1 2 3
Control 196.85+6.01" 342.25+23.55" 599.20+108.61° 835.50+278.03"
SMS? 05 127.55+0.35° 198.70+3.96° 391.55+32.88"¢ 560.95 + 159.45™
b 1.0 165.10+44.83™ 275.05+55.51" 510.74+99.98 629.30+46.817"
aMS? 05 139.55+3.32" 250.60+12.30™ 365.50+73.117% 692.65+3.75"
1.0 170.93+1.73™ 253.45+48.86™ 494.95+20.29" 810.20+98.00°
SqL? 05 189.80+34.51" 210.00+17.25™ 302.10+102.95% 517.70 + 14552
1.0 192.85+32.88" 211.90+19.23™ 221.75+1.34° 377.95+33.59
Sp 05 159.05+1.63™ 226.65+22.27™ 415.75+2.62" 702.10+210.29™
1.0 167.45+4.31" 198.25+7.28° 342.00+19.94°% 693.20+255.14™

YValues are means of replications £ standard deviation. Means with the same superscript in each column are not significantly

different at p<0.05 using Duncan’s multiple range test.

YSorbitan monostearate. 3)Glycerol monostearate. ”Sodium stearoyl lactylate.
5)Glycerine fatty acids+ propylene glycol+sucrose fatty acid+ sorbitan fatty acid.
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7l BEE FIAE A7 BN BF WA UEseH
frefAle] #H7ME wetHE ZolE HAFed SMS
05% #7138k Azl GMS 05% 273 2] A7) dA
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Fig. 2. Changes in crumb hardness of rice breads supple-

mented with different emulsifiers at the level of 0.5% during
storage.
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