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Abstract

This study focused on microwave imradiation of dough, raising its temperature to monitor potential variations of dough pro-
perties and bread quality, and examined the optimum mixture ratio towards streamlining the bread-making process. According
to comparison and analysis on dough properties and bread quality depending on mixture materials, it was found that Salt 2
had the highest dough temperature of all, and Salt 1 had the highest fermentation rate and specific volume but the lowest
hardness (i.e. highest softness). Results of sensory evaluation, were that Salt 1.5 scored highest points in sweet taste, aftertaste,
and overall acceptance, but there were significant differences among bread samples. Likewise, it was found that Fat 6 had
the highest dough temperature, fermentation rate and specific volume of all. Texture analysis, showed that Fat 0 had the highest
hardness of all. According to sensory characteristics, Fat 3 scored the highest points in overall acceptance. Based on these
results, the optimum mixture ratio of salt and fat for microwave-imadiated bread was found to be 1.5% salt and 3% fat.
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Table 1. Formula of bread according to salt and fat con-
tents

Flour basis(%)

Ingredients Salt  Salt Salt Fat Fat  Fat
1 15 2 0 3 6

Bread flour 100 100 100 100 100 100
Water 60 60 60 60 60 60
Fresh yeast 3 3 3 3 3 3
Salt 1 1.5 2 1.5 1.5 1.5
Sugar 8 8 8 8 8 8
Shortening 3 3 3 0 3 6
Non-fat dry milk 3 3 3 3 3 3
SK-1000" 15 15 15 15 15 15
Total 1795 180 1805 177 180 183

" Dough conditioner.

HoMA o} RATHEEEE

(Baker's percent)S 7|50 2 1%9} 2%2] W oA A6}
o} AT H]EE 2]t AE AL O 2 Salt 1%, Salt 1.5% 1
211 Salt 2%2] AFS H7Fsle] ¥F=3F & microwave oven
(M-M209, LG, =)0l ¥ ALt 419 X7 vl&
< ge2)e Ade 2H27} Fat 0%, Fat 3%, Fat 6%= %715}
Atk Microwave ovenoﬂ o3l 7fdLe 10x 79 10 &

AE v IS F 83 WHE(F 80x 7HE)sIth

12} BEE= 347, 85% 74Ul F=2 7] EE7|(EP-20, T2

*ﬁ*} ol Al AAlsklon, 12} Hae] s Al
Z F9)9] 3uj7} H= AR s 1A} HE & vk
230 g¥ Easte] A 2=22T)0lA 1583F S ¢
Al7)3, 2oz JEsto] A E(16.5%9x7.5 cm)] ‘%‘—01
Attt 23k HEE 38T, 90% Al 5o AL E7
(EP-20, thFAAE, gl Al 5023 ERAIA S1E 185C
o} & 180T A7l LE(HYFHAL, FDO-7103, =)ol
A 2087 T 27 B Al oA (A7 Wzt
&, FAE FHsta A A)|(BSC-T13, g HAL ¢
E o] &3] 12.5 mme] FAE A2 F polypropylene 2
o Yol Hyalsich

[ehf)

m mlom

2) g 22 53

e 23 A9 A AAake] F4E ST o
F4 =HE <A vk whEhA iﬁm _lc_>|_;qg] e
A1 5 Hhsre] WishE A EgdTh 23] whEHo R Al
B A a2 700 g¥ H-83to] microwave ovenS 2 71E
sto] 2% W3S 3W W S45te] HiEgks etk 2

719 whse] 2 e WS ARESl] 27TR Rh=et

3) pH &F

2l Qk=0] pHE R ale o 229 =% Algt|
w2 Asyt Aahr] witel] et S flste] whEe] £
Hel] 273 ©5-8 4o} =% 3l= surface electrode method

(Gelinas et al 1995)5 AH&-8IS1t}. Park er al(2010)¢] 23
W FAs B35S microwaveE FARE BESE EHO
2HE 5 cm Hol® 322 F Hes] 52 Fo] FelA pH
meter(Orion, model 720A)% =731t} AW &2 9] pH =
<2 AACC method 02-52(AACC 1995)%! slurry method =
Ak &2 15 gof 25°c94 SHF4 100 mLE ¥ 3087 X
gsto] 1087 WX e &, pH meterE AFE-5t] =731



20(5): 687 ~696 (2010) Microwave
o1& BEEE o] S, ¥E 202 12 ¥R
o g9 s

5) 2= 2| Stickiness

Microwave 2 7} gt HH=-2] stickiness 7<=
lyzer(TA-XT2i, Stable micro systems, England)& ©]-&-3+%1 3,
25 mm perspex probe2} SMS Chen/Hoseney Dough Sticki-
ness RigE A-83lth A& #H-2 Kang ES(2003)8] A+
o} T3t orm, =% 22 adhesive test, test speed 2.0

mm/sec, distance 4 mm, trigger 5 gO.2 3} T}

texture ana-

6) LAz H|ZH

g7t B UL ovenol| A 2=} 445 224
th Wh=o] REvh Sepgte] wel ERE U wEn B F
o] COE =3 EH, o] 23 oven spring©] Lo HTHHar-
brecht & Kautzmann 1967). Weh4 oven springS F-3]2] ¥
sk Bl vk A E S e R o2l HF Al
9 7% 7]‘/} FHE A5 7= Aot w57 A7 $9

Ao gHE o BZo|L} A|FEo] BHE o] e Zo|E =F

A= A8k, 1 Afo] k& oven springS 2 33 TH
Wl g S e o] Rl FAXE O Sl A

& AR vhe #& v18-A(ml/g)

A
2juo] oA} Ao &= crumbScan(American Institute of Ba-
king/Devore Systems)< AFE-} 11, 279} A3 S04
Pe7t S AES 3N Agsied 125 mm FAZ Ao
stth 2ol A RE FAHE HEE Foiste 2
o] 7 S -2 sHAe] wilg A ARE-STh
g7 F22] o]ulx]= HP PSC 1310 series(Hewlett Packard)S
ol g3dle] Az, TE Mol AL intensity=0.1, size=500,
overlap=0.1, length=19.5 cm®Z 3t} ©o]& Fal 2we] F5
(volume), 713-2] ZH%=(crumb fineness), 715-2] A 1217 (crumb
elongation), 72 2] SF7|(crust thickness)E E=Z3} ).

8) =X 51

2wo] A ZF =7 texture analyzer(TA-XT2i, Stable
micro systems, England)E ©]-8-g+ TPA(texture profile analy-
sis) &2 313121, Corsetti er al(1998)2] A& z713} TU3sHA 7t
AEE AP 625 mmollAe] 40% S W wle] S
33] WHE SAdste] 1 Figke Mok 5% 2712 probe
36 mm cylinder, test speed 1.7 mm/sec, distance 4 mm, trig-
ger 5 g0 & S TE AT AW 12.5 mm FAR &efo]

ZAL Al g B FAe] A7l el F4 B4 nAe 9% 689

2= 30, A goje]e] BR-Felx Al WA 2w 2zt
A A e T 27e] 2w-S HAA 25 mm FAZ ST

9) zhsdAt

MicrowaveS ZA}sle] THE 2wke] A5 A= HA5H AL
o Ado] & At g% 2 A 129 it

2 Sk 2wl Wen 54 Wrke Astel AF A,
@, ot % A 54 gHEE el nheh BARhe
EI:XJ U/\]. H/ﬂ_o_ /JLJ/\]Z':‘]—O:‘J—J_, zl;g.@. 15cm AFEE /\}.

= AR

sttt BAF 24 Akl A e S ] 23

£é) ol ALeie] AHESISIT

10) SH X2

RE Ao Aye T3 B4 3709] gha dolAl SPSS
1205 o]&3te] EAeA L, 54 AZ= ANOVAE ©]

43519 p<0.05 =l 4] Duncan's multiple range testel] ]3|
Tr-Jzﬂ?l zfol 2 Ao, 545 o] JudAE &

o}H 7] ]84 Pearson's correlation coefficientS AM-&-3}1Th.

=

#n of 0@

-

HhE 2rol el
2ad fA9 ks 9eEjd vse] 228 S 2
= Fig. 1o JeRItE 292 fAl& AAgE §536h=
ol £ uiAA 9EE 3

AAH e r g H7bo] soldss w5 2ke =t
Aot ol &ae] H7F7} microwavee] §57F EolbA A &
=7 } =olxl Ao 2 Hofx|w(Zhang e al 2006), RF=5<] 3

o9} Hig Lo E Alg 7] 93 2ko]7t g1l

3, F4 EolA e Salt 29 ThE AR bl fojg Aol &
e AT

FA1Q] o] BoldgE 2o /1 ARtx Esla
To| dsEe] FoHle & i
2 0% w 33.1Ced
i glom, %42101 Aol & UrEM%O*D}
High eEE ¥ SERTHE FS71Eo] AR 4] 0%
FA] 6% A= 37.0CE Z7Vet, Al
lol& B3tk $4 LxdAE A8 7t

Lo HT 52 Z2 microwave 7FEA|

e FEo] T vl Bo] 2EE ASATE

2 HoJZt) ©]& microwave oven| 7}E A|7tol] w2 2

(Park SJ 2009)°] Z 3ol A ¢} Zdo] wh=:o] %‘ Mo 2%
=



690 ubdE

e )
LI
35
30
25
20
15
10
5
1)
55 RS 5T
F P Ei e Kl K F @
Surface temp Center temp Bottom temp
(o) (B)

45 1

40

35 r

30

20

15 H

10

@ o @ &g
& & & & 05* & & @ <
Surface temp Center temp Bottom temp

Fig. 1. Temperature changes of pan bread dough accor-
ding to salt(A) and fat(B) contents.
"¢ Means with different superscripts in the figure indicate signi-
ficant differences.
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Table 2. pH changes of pan bread dough and crumb
according to salt and fat contents

Type Dough pH Crumb pH
Salt 1% 6.16+0.12° 5.784+0.24°
Salt 1.5% 5.77+0.17° 5.5620.14™
Salt 2% 5.47+0.07" 5.30+0.09"
F-value 21.79" 559"
Fat 0% 5.630.08° 5.7120.08°
Fat 3% 5.46+0.01° 5.53+0.20°
Fat 6% 5.45+0.07" 5.28+0.10°
F-value 6.28" 21.40"

T p<0.05, 7 p<0.01.

*"° Means denoted by the same letter are not significantly diffe-
rent for each column(p<0.05).
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Fig. 2. Volume changes of pan bread dough according to
salt(A) and fat(B) contents.
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Table 3. Stickiness of pan bread dough according to salt
and fat contents

Type Force Time Distance Area
(@ s) (mm) (29)
Salt 1%  40.38£2.49 0.52+0.59 —1.53+038" 4.28+0.81
Salt 1.5% 42.03+2.05 0.42+0.07° —0.96+0.29" 3.21+1.20
Salt 2%  41.0742.59 0.54+0.08° —1.76+0.26" 4.63+0.71
F-value 058" 2.94" 5117 237
Fat 0%  39.68+2.00 0.50+0.04 —1.50+0.13° 4.09+0.55
Fat 3%  40.50£4.95 0.53+0.55 —142+021" 4.20+0.49
Fat 6%  44.26+3.04 0.54£0.76 —2.00£0.41° 4.91+1.05
F-value — 3.54" 0.61" 5.84" 177"
" p<0.05, ™ Not significant.

** Means denoted by the same letter are not significantly diffe-
rent for each column(p<0.05).
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Fig. 3. Oven spring and specific volume changes of pan
bread according to salt(A) and fat(B) contents.
** Means with different superscripts in the figure indicate signifi-

cant differences.
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Table 4. Characteristics changes of pan bread according to salt and fat contents

Type Bread volume(cc) Crumb fineness Crumb elongation Crust thickness(cm)
Salt 1% 1,240.46+37.25° 863.03+47.90" 1.4140.06° 0.37+0.02
Salt 1.5% 1,141.94+15.74° 920.20+10.45" 1.49+0.06" 0.33+0.05
Salt 2% 964.73+14.34° 1,012.83+ 8.77° 1.65+0.05" 0.31+0.05
F-value 9539 20.73" 1256 1.58™
Fat 0% 1,072.40+ 6.89" 891.42420.10 1.14+0.64 0.37+0.59
Fat 3% 1,188.85+ 2.06° 877.72+29.98 1.41+0.01 0.36+0.01
Fat 6% 1,226.90+18.15° 875.91+16.08 1.40+0.01 0.42+0.06
F-value 152.94™ 041" 0.02" 0.99"

" p<0.01, 7 p<0.001,

™ Not significant.
"7 Means denoted by the same letter are not significantly different for each column(p<0.05).
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Table 5. TPA changes of pan bread according to salt and fat contents

Type Hardness(g) Springiness Cohesiveness Gumminess Chewiness
Salt 1% 8.46+0.16" 0.94+0.01 0.66+0.02 5.65+0.10 5.33+0.13
Salt 1.5% 9.000.42" 0.93+0.10 0.65+0.01 5.86+0.37 5.49+0.39
Salt 2% 9.57+0.18" 0.93+0.24 0.65+0.02 6.25+0.34 5.8440.46
F-value 11.60” 0.30™ 0.74" 3,09 .56
Fat 0% 9.35+0.29" 0.95+0.01 0.67+0.24 6.3240.51° 6.01+0.06"
Fat 3% 8.74+0.28" 0.93+0.01 0.64+0.01° 5.50+0.22" 5.15+0.23"
Fat 6% 8.70£0.20" 0.94+0.01 0.66+0.24" 5.90+0.28" 5.61£0.27°
F-value 559" 3.44" 435" 11.43" 12.29”

p<0.05, “p<0.01, ™ Not significant.

** Means denoted by the same letter are not significantly different for each column(p<0.05).
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Table 6. Sensory characteristics of pan bread according to salt and fat contents

Characteristics Salt 1% Salt 1.5% Salt 2% F-value Fat 0% Fat 3% Fat 6% F-value
Crumb color 5.53+3.17°  6.19+2.69° 1026+338° 6.17°  6.59£1.70 5874256  5.81£2.01  0.42™
Appearance Symmetry 8.96+1.92" 11.74+3.30°  7.88+3.81°  4.08" 6.70£2.70  6.99+2.82  8.19+2.50  0.94"°
Volume 9.70£1.28"  9.80+2.16° 6.04+337° 7797 4.52+1.11°  872+251° 7.98+293° 931
Cell fineness 7.46+0.91° 939+261° 6.90+2.74° 3.38 7808286  8.58+2.74  6.61£325  1.12"
Hardness 6.19+2.14"  549+1.84" 880+3.46° 458 8.10+2.41 731243  597+3.09  1.63™
Texture Springiness ~ 9.20+120  8.80£3.60  9.65£2.09 029"  10.63+227°  7.1242.53" 5.97+3.08 597
Moistness 9.56:2.06  8.87+2.13  927+125 035"  6.76x2.78"  9.19+1.92" 10.02+1.93° 5.66°
Cohesiveness 9.56+0.92 9224354 888257  0.17"° 9214263  840+2.13  7.80£3.41  0.65™°
Wheat flavor 7.08£2.62  7.70+3.38  8.09+1.81 036"  7.57+2.33  8.04+2.13 7504335  0.12"°
Flavor Yeast flavor  5.19£3.46 5744261  6.18+228 031"  829+2.72° 5.66+1.80° 6.96+2.67° 2.90"°
Sweetness 6.92+1.60°  9.24+3.06° 5.49+2.55" 584  687+1.77  726+3.93  7.82£2.76 026"
Taste Saltness 8.74+1.98"  9.17+1.98" 12.72+0.68" 17.16 - - -
Aftertaste 790+2.78  9.0542.15  8.05+2.65  0.61"  720£2.15 9334297  851£3.09  1.50"°
Overall acceptance 8.59+1.63  9.95+1.83°  6.09+4.40° 4.53" 6.70+2.85" 10.75+2.57° 9.57+1.80° 7.22
p<05, Tp<01, Tp<001, ™ Not significant.

*® Means denoted by the same letter are not significantly different for each row(p<0.05).
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