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Abstract

This study conducted autoclave and microwave treatments on dough to determine if there were any changes
in quality after the dough was cooked into bread. Wheat dough after secondary fermentation was treated with
a microwave (1 min), an autoclave (30 min), and both an autoclave and microwave (30 min/1 min). We then
measured the pH, moisture content, color, texture, and sensory evaluation. The results showed that pH was
slightly decreased when it was treated in an autoclave (baking and no baking) and autoclave/microwave (baking
and no baking). When microwaved and baked, the moisture content most decreased compared to the control.
In crust color, there were no considerable differences in lightness, redness, or yellowness compared to the control,
except when microwaved (no baking). The lightness of the crumb color decreased, while redness and yellowness
increased, when dough was treated with an autoclave (baking and no baking) and autoclave/microwave (baking
and no baking). Hardness, gumminess, chewiness and shear force were significantly increased when dough
was treated with an autoclave (baking and no baking) and autoclave/microwave (baking and no baking) compared
to the control. In the sensory evaluation, there were no considerable differences in color, aroma, taste, or overall
preference when microwaved and baked. Color, aroma, shape, and overall preference were the worst when the
dough was treated with autoclave/microwave (baking and no baking). These results suggest that autoclaving
and microwaving may reduce the quality of bread, and countermeasures to this problem are necessary.

Key words: bread, quality, microwave, autoclave

M OB
e JIFegHoz 45 AF o2 G 70~74%, T
2 10~14%, A& 19 3/0%: gH5-3aL 1o thiamin,
nboflavm niacin 52| HEINI = FH3T(1). 2IHFE F

=
< gluten ol w}a‘r YR FEE, EEo 2 1y
ttﬂ Amge =g JYRS ALL3ITL A2 ATEE A
Fo gz g 29 FAo=z A Fa Yom, W
Fo7h F7SEA AR FRE AZF 80009 Ao

@sta ATH?2).

SHA H 7HEAIES] e A AR Y ETVE YL
7l F8 AFoE A o, AT dFH Al 29 F8
g 2A 02 = gluten?] T4 AE<2 gliadin¥ glutenin©]
T8 AEoZ dex JtH34). AT glutenS WA

*Corresponding author. E-mail: dhahn@pknu.ac.kr,
Phone: 82-51-629-5831, Fax: 82-51-629-5824

]
<l K]Eﬂ %ﬂio}ﬂi OLHIE7H MO]

o m N
o o
2

-



682 AER9Y - AYF - PFD AR ALoh 4EA - ZOA - o) - A5 - A5

7+E Aol gk Gel27] AzFsrr ash Aotk #A)
TUo A HaE ¥ gluten®] FAAS Xi%ﬂﬂﬂ A Al
T3 BAE ol &g WHol &3 A A2 (9), HodAe
U 9] gliadin®l lactic acid @ &EE o] &3 %E% 53+
A AV HaEa tH10). 28Y Leszezynska
S@11eo] "ol microwave 2 #rpdE B E stHoy
gliadin®] A4S S/ ATT B

wlA] B Ats B vk 713 7FE 2 microwave
7‘43 /‘] ! A9l gliadin®] ¢ =244 ZFA2A7]=H
AT Aol wpeh(12) 7HE7FE 2 micro-
Foko] F4 wistE Hrigte gz d gy

ol &t
AF NES S% 712 ARE AT

27] 34 A shaat
Eia=g
A=z 9l =i
AlS] XHE

=0
2 A3 A3 WrtFE @5 oldBusan, Korea)ol A
AFgHre o7 48 139%, 3|8 042% 2 w9 A 1221%

& e 15 AEEIFE AHSS AT

ik x| 7=

Table 1] wigvlol wet 23 viEpo g wydwh-s Az
st B3 £EY S A B AFRE DA 7] ¥o
Aol A 287 AT Aol =& &% & ES HUleted A
&0 2 IHA7|HA 5B WSS T £EYS ¥, Ag

oA A 5%, T 2027 S HAIA =S 4FFAT 2
= 28°C, U= 75% £719] ¥d 7](Shinshin Science Co.,
Busan, Korea)oﬂ}\i 904 T 1%} wa sty 30 g¥ 5=

7] 3l & 5°C, A= 85% 0l A 4087 23 g sk
%, %%%E 200°C, o} AELE 190°C S E(C3-128, MIBE,
Arnstein, Germany)ol Al 727F 9T LB A 78 WS
AL (24°C+D)oNA B A7 & 2335t APk

717t gl microwave X2|

Table 19] v gHvlol wje} w538k H 12 & 23} 28 &
7}tE @71 (DW-AC 920, D.W. Industries, Busan, Korea)
o] Y1 % 121°C, A1 A 1 kg/em oA 3083t 7Fk7be
= 2] 8t 4t} Microwave(MW-272LB, LG, Seoul, Korea) %]

Table 1. Formula for preparation of the bread (baker's %)

Ingredients Ratio (%)
Wheat flour 100
Water 47
Salt 2
Sugar 12
Shortening 10
Defated milk flour 3
Egg 20
Yeast 4
Bread improver (s-500) 1
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Table 2. pH value of bread made by strong wheat dough treated with physical treatments

Baking Without baking
Control M 1 min A 30 min A 30+M 1 min M 1 min A 30 min A 30+M 1 min
5.83+0.05° 5.82+0.00° 5.65+0.01¢ 5.62+0.01° 5.96+0.04 5.68+0.04° 5.73+0.03>
M: microwave, A: autoclave.
““Means with different superscripts are significantly different (p<0.05).
Table 3. Moisture content of bread made by strong flour dough treated with physical treatments (Unit: %)

Baking Without baking
Control M 1 min A 30 min A 30+M 1 min M 1 min A 30 min A 30+M 1 min
33.44+0.35° 25.4640.50° 31.3740.33" 28.2540.08° 30.3540.39" 32.86+2.18" 29.784+0.35°

M: microwave, A: autoclave.

““Means with different superscripts are significantly different (p<0.05).
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Table 4. Crust color of bread made by strong wheat dough treated with physical treatments

Baking Without baking
Control M 1 min A 30 min A 30+M 1 min M 1 min A 30 min A 30+M 1 min
L 59.17+0.00% 58.6140.35° 56.28+0.13" 57.35+0.17° 79.89+0.25° 59.61+0.07° 60.77+0.04
a* 5.27+0.32% 5.98+0.08" 5.9440.24" 6.67+0.28" -2.934+0.06° 4.85+0.17° 4.96+0.09°
b 32.80+0.22° 33.19+0.12° 28.26+0.17" 30.59+0.28" 18.02+0.21° 29.8+0.10° 30.38+0.04"

M: microwave, A: autoclave.

“Means with different superscripts in the same row are significantly different (p<0.05).

Table 5. Crumb color of bread made by strong wheat dough treated with physical treatments

Baking Without baking
Control M 1 min A 30 min A 30+M 1 min M 1 min A 30 min A 30+M 1 min
L* 69.84+0.34 72.66+0.11* 56.84+0.00° 54.644+0.12° 72.78+0.32° 56.43+0.09° 57.844+0.07°
a’ 3.84+0.16" 5.814+0.08° 8.57+0.00" 8.59+0.10° 4.30+0.15" 7.71+0.23" 8.65+0.25"
b* 16.95+0.19¢ 16.98+0.13° 25.4340.31° 24.0040.13" 17.16+0.05° 24.13+0.14° 25.3240.29°

M: microwave, A: autoclave.

“*Means with different superscripts in the same row are significantly different (p<0.05).
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Table 6. Texture of bread made by strong wheat dough treated with physical treatments

Baking Without baking

Control M 1 min A 30 min A 30+M 1 min M 1 min A 30 min A 30+M 1 min
Hardness 38.8041.30% 68.31+1.65" 1379.93+40.68° 1902.21+161.15" 4529+0.06° 2115.95+3.61""  2332.88+11.95"
Fracturability 7.64+0.04"  558+0.15" 5.9840.70 6.05+1.07" 5.9140.05" 7.05+1.10° 6.9940.71%
Adhesiveness 2.1340.14" 1.2240.13®  -1.30+0.01° 0.1140.00®  -0.23+0.08"  -1.6940.09" -1.6940.08
Springiness 0.9940.00*  0.974+0.00™  0.94+0.01™ 0.97+0.00™ 0.92+0.01° 0.9440.00™ 0.9440.03™
Cohesiveness 0.78+0.00"  0.70+0.01¢ 0.78+0.00™ 0.80+0.00 0.69+0.00° 0.77+0.01¢ 0.77+0.00™
Gumminess 20.97+1.25° 49.99+042° 107652+16.25% 1436.17+0.88° 34.2240.36° 1630.40+9.33°  1804.10+2.17"
Chewiness 29.3540.89° 48.054+0.37° 102355+872" 1388.01+8.77° 31.5440.04° 1539.92410.68"  1715.84454.03"
Resilience 0.37+0.00*  0.32+0.01" 0.38+0.00° 0.38+0.00 0.2840.00° 0.38+0.00° 0.40+0.01°
Shear force 235841.32° 33.43+1.04° 199.56+17.00° 224.90+5.91° 25.38+0.15°  23054+1265"  235.36%15.29°

M: microwave, A: autoclave.

““Means with different superscripts in the same row are significantly different (p<0.05).

Table 7. Sensory evaluation of bread made by strong wheat dough treated with physical treatments

Baking Without baking
Control M 1 min A 30 min A 30+M 1 min M 1 min A 30 mn A 30+M 1 min
Color-outside 550+0.90"  4.83+1.03"  2.77+0.83" 3.00+0.71° 2.924090°  354+052° 3.38+0.65"
Color-inside 533+0.89"  4.67+1.15"  2.85+0.55° 2.77+0.60° 450+1.09"  3.6940.85" 3.31+0.85°
Inner shape 5504067  4.17+1.27°  2.85+0.90° 2.2340.60° 3424116  3.15+1.07™ 2.77+1.09°
Smell 5.00+41.04"  4.83+1.34°  4.15+0.807 4.00+0.91™ 3334098  4.31+0.85" 4.08+0.95"
Taste 5.08+1.00"° 458+1.08"  3.46+1.05" 3.38+0.96" 350+1.00°  3.92+0.95" 3.77+1.30°
Texture 458+0.90"  3.92+1.24™  3.46+1.66™ 2.85+1.21° 433+150™  4.00+153" 3.38+1.39™
Overall preference 517+0.83"  450+1.09"  3.00+0.82° 3.00+1.22° 3254087  4.0041.22% 3.6241.12"

M: microwave, A: autoclave.

““Means with different superscripts in the same row are significantly different (p<0.05).



wEol 7497hE 2 Microwave A7t el o ME 3P

Awbsom e 44% weith ol o, i
o144 ho} dat,
7z

2o ols) Azel AAA e Anz
fe=]

gluten %9 52 25l A58 EAS ‘ﬂﬁ}’\v Ao
2 Holt &3 7] A2 microwave 18 A F+&= HEA

I A4S AYtae Fe JFE woket, 9 dnlo]
Jojuz] go} R Mol By @ & =70 EQon, T
3 RyjsFo] FE3IA ¥ o] FFF I ] AA
1 &l o] 7IZEr HolAe A Bk ¥
microwave 1% A2 & & W] A4 A& AYstaes
02 FEdA FAE T} ARG F5-E wgton, At
A B JEE e R B o) vls) mHo] wjstA]

B3 AE7F A 7] WFoltt o] AF(12) A ¥
7¥k7FE /microwave & 22 F T o] =04
Ao 7 E9E BYAT B A7 ATl BH A
T T A9 BeHOZ FA X3 HUHE wol kvt
4 g microwave A gl o W] g2 do] Az3tE
AFS Axst7] sl 7Hd7rE A2 Fole mdwe] 4
AT7F o = ofof

e e wase

o o
= T =2 T
2 otk
o [e]3
i =

B whES 23k WA Fo microwave, 7F47FE B
microwave/7}g71E Wl A E st 22 57 AF
E!\/]HB]-_Q] Ez]gﬂ u] 3 % Lo}ﬁ_olq_ U\B]mﬂ-_q DH‘:_
7H47tE Az gh wo] FAjE]gtel] wls) oF7F ZHAdte
S Hyon F£EFS microwave A3 WIS
TE HEB-20) FANTE6S e A Y
STk we] A =3 Ayl Ao i HAn
QB FA 2L microwave 18 A TE A
FAE T} & AolE KHolA Iyt W W FE = 7t
;qa]s]- uBLoﬂ}q tﬂ = 7n o}‘}iotr:] x%xﬂc m §]. M=
71ttt 4 %7‘3 A, 7F7rE A WM A=,
4, A4 2 Adgo] AT Hls) 2A F718 A
H5H 7t A= microwave 18 M@ F & F&

o
ot

ke
A=
] %

o I
2 ore
o9

1:10_}1_,
2

0 B

jgx'
ﬂmg_?hoﬂ&
(ST TR

0o 01)1 ruR or b

wro] A 8wk AAAQ J|EEA T e FALSE
B7HE wko}, 737t E /microwave M A & T

wol Al &, Fel, Az 8 AR N SEA Tbg e

HAFE With oo g Ry v 83 A7 A W
o T4 9 58 EAS A ¢ dFE F= AS I
st om, 53] ol AFelA Wl gH=2A44S Mg A
A1Z1 71471 /microwave W A 2] & QBof 78 who]
F4 2 7|ax ot /g A & AHE Bo kgt

7P

w DN

10.

11.

12.

13.

14.

15.

16.

685

&4 % microwave # & o= Weo] 225 {FXT & A

= A7 o @ oo & Aot

ZAtel 2
B ATE mEAIER 0 RGN EAT A A
NG PG E FUE ATAAE o]o] GAE
o}

A0
o

. Sidhu JS, Al-Saquer J, Al-Zenki S. 1997. Comparison of

methods for the assessment of the extent of staling in
bread. Food Chem 58: 161-167.

. Food balance sheet. 2008. Korea Rural Economic Institute.
. Shon DW. 2000. Food and allergy. Food Sci Indus 33: 2-9.
. Falchuk ZM, Gebhard RL, Sessoms C, Strober W. 1974. An

in vitro model of gluten-sensitive enteropathy. J Clin
Invest 53: 487-500.

. Watanabe M, Miyakawa J, Ikezawa Z, Suzuki Y, Hirao T,

Yoshizawa T, Arai S. 1990. Production of hypoallergenic
rice by enzymatic decomposition of constituent proteins. J
Food Sci 55: 781-783.

. Son DY, Lee BR, Shon DW, Lee KS, Ahn KM, Nam SY,

Lee SI. 2000. Allergenicity change of soybean proteins by
thermal treatment. Korean J Food Sci Technol 32: 959-963.

. Kim SM, Park JG, Kim KBWR, Lee JW, Byun MW, Park

SM, Ahn DH. 2006. Study on the changes in allergen and
allergenicity originated from shrimp by physical treat—
ments. J Korean Soc Food Sci Nutr 35: 990-996.

Lee JW, Yook HS, Cho KH, Lee SY, Byun MW. 2001. The
changes of allergenic and antigenic properties of egg white
albumin (Gal d 1) by gamma irradiation. J Korean Soc
Food Sci Nutr 30: 500-504.

. Park JY, Ahn JY, Hong HO, Hahn YS. 2004. Reduction of

allergenicity of wheat flour by enzyme hydrolysis. Korean
J Food Sci Technol 36: 152-157.

Leszczynska J, Diowksz A, Lacka A, Bryszewska M,
Wolska K, Ambroziak W. 2009. Decrease of wheat flour
allergenicity via lactic acid fermentation. Food Agric
Immunol 20: 139-145.

Leszczynska J, Lacka A, Szemraj J, Lukamowicz J, Zegota
H. 2003. The effect of microwave treatment on the im-
munoreactivity of gliadin and wheat flour. Eur Food Res
Technol 217 387-391.

Choi JS. 2012. Changes in allergenicity of wheat gliadin and
quality characteristics of wheat products by physical treat—
ments. MS Thesis. Pukyong National University, Busan,
Korea. p 91.

Therdthai N, Zhou W, Adamczak T. 2002. Optimization of
the temperature profile in bread baking. / Food Eng 55:
41-48.

Demir MK, Elgiin A. 2011. Comparison of autoclave, micro—
wave, IR and UV-C stabilization of whole wheat flour
branny fractions upon the nutritional properties of whole
wheat bread. J Food Sci Technol DOI 10.1007/s13197-
011-0475-0.

Walde SG, Balaswamy K, Velu V, Rao DG. 2002. Microwave
drying and grinding characteristics of wheat (7riticum
aestivum). J Food Eng 55: 271-276.

Vadlamani KR, Seib PA. 1996. Reduced browning in raw



686

17.

18.

19.

oy
W
oft.
o
A
B
ox
Y
o
offt
e
[

oriental noodles by heat and moisture treatment of wheat.
Cereal Chem 73: 88-95.

Kang JS, Kang SK, Kim SK. 2009. Preparation and charac—
teristics of bread medicinal herb composites with cognitive
function J Korean Soc Food Sci Nutr 38 1131-1138.
Bae JH, Woo HS, Choi H]J, Choi C. 2001. Qualities of bread
added with korean persimmon (Diospyros kaki L. folium)
leaf powder. J Korean Soc Food Sci Nutr 30: 882-887.
Song JY, Lee SK, Shin MS. 2000. Effects of RS-3 type re-
sistant starches on breadmaking and quality of white pan
bread. Korean J Soc Food Sci 16: 90-96.

33 - gL} -

x|

20

21.

22.

A7) - 4ok - AFel - H5 - A5

. Lee BY, Lee ME, O JH, Kim EC, Surh JH. 2010. Preparation

and characterization of physicochemical and sensory prop—
erties of bread enriched with two types of wild grape
extract. Korean J Food Cookery Sci 26: 636-648.
Barcenas ME, Altamirano-Fortoul R, Rosell CM. 2010. Ef-
fect of high pressure processing on wheat dough and bread
characteristics. LW7T-Food Sci Technol 43: 12-19.
Ikeda M, Matsumori S, Akuzawa S. 2008. Effect of heat-
moisture treatment on the digestibility and viscous charac—
teristics of hard wheat flour and separated wheat starch.
Food Preserv Sci 34: 203-208.

(2012 49 109 A< 20129 5¢ 149 A9



