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Effects of Branched Dextrin on the Quality
Characteristics of Frozen Soft Roll Dough and its Bread during Storage

Jin—Hee Park, Chun—-Son Lim, II-Hwan Kim and Mun—-Yong Kim '

Food Ingredients Solution Center, Institute of Food Research, CJ Cheilledang

Abstract

In this study, samples of wheat flour and dough were prepared by adding of 1, 3, or 5% branched dextrin, which is produced from the
amylopectin of waxy corn starch using a cyclization reaction with a branching enzyme, The samples were then evaluated qualitatively in
terms of farinogram, viscogram, and extensogram characteristics, The fermentation power of dough expansion, extensogram characteristics,
specific volume, baking loss, external/internal surface appearance, and sensory qualities were also examined after 4 weeks of storage at -20°C
to determine the effect on freeze-thaw stability and quality improvement of branched dextrins in the soft roll bread formulation, Furthermore,
the samples along with a control were compared regarding their quality characteristics, including changes in moisture content, water activity,
color, and textural characteristics during a storage period of 4 days at 20C to determine the effect on preventing retrogradation of the
branched dextrin, As the branched dextrin content increased, area and extensibility increased, whereas water absorption, fermentation power
of dough expansion, resistance/extensibility ratio, baking loss, and brownness of the crust decreased. However, the control group presented
significantly higher peak viscosity, resistance, specific volume, taste, overall acceptability, moisture content, water activity, springiness,
cohesiveness, and resilience values than those of the branched dextrin samples, whereas lightness, hardness, and chewiness showed the
reverse effect, As the storage period increased, lightness, hardness, and chewiness increased, whereas cohesiveness decreased. In conclusion,
the results indicate that adding 1~3% branched dextrin into a soft roll bread formulation from frozen dough had no positive effect on

freeze-thaw stability or preventing retrogradation but may provide good nutritional properties.
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Table 1, Formula for soft roll breads from frozen dough added with
branched dextrin

Branched dextrin(%)

Ingredients Baker's

(9) (%) 0 1 3 5

Strong wheat flour 100 1,000 1,000 1,000 1,000
Compressed yeast 6 60 60 60 60
Salt 18 18 18 18 18

Sugar 20 200 200 200 200
Non-fat dry milk 3 30 30 30 30
Bread improver 15 15 15 15 15
Butter 10 100 100 100 100

Fog 15 150 150 150 150
Water 45 450 440 420 400
Cluster Variable 0 10 30 50
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A phie)& AT A2E 28 ASHoR AYANRAS W v
Ehd  force-ime  curve2HE  ZAiAl(hardness), ©EA
e ATEE ko] XA = EM Hi5 (springiness), -3%*d(cohesiveness), %34l (chewiness), &
A(resilience) & A3t o™, ojuje] EA ZAL Table 2
) S8 FqEF 53 o] ERHSITE
pxEg W &9 SR e 20Cd 457 ATE
e wss dE, 2E 9 w7IE AXS AEs AR
0% W7 3 T3 oL 20 LA 4U7 A3}
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Table 2, Operation condition of texture analyzer for soft roll breads

from frozen dough added with branched dextrin

T.A. Settings

TPA

Sample size
Load cell
Data acquisition rate
Probe and product data
Pre-test speed
Test speed
Post-test speed
Target mode
Trigger type
Time
Break mode
Tare mode
Advanced options
Control oven

Frame deflection correction

Whole sample

50 kg

200 pps

P/100(100 mm compression plate)

2.0 mm/s
1.7 mm/s
1.7 mm/s
Strain-50%

Auto(force)-5 g

5s
Off
Auto
On
Disabled

Off(XT2 compatability)
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A ATE= spss ETE
windows, SPSS Inc.) o]-&3fo] HAkE

BRI ol

Z(Spss 12,0 for
A (ANOVA)S A A8t

Fzo

p(0.05

Duncan®] ThEHAAAHES AHE3te] S8t

1, BX| MAERS HIIE BERol SA

—

) olakabs E4

A7pEe] olsshA 542 £ 12.30%, 3 0.44%,

=
N 12.25%, EF AE 6.29%, FF

81.8, W Y% 71.01 umolleH,

o
ZFd 32.6%, ML
T

)
BA "rEdL £

2.43%, M= 1017, [ PEE 52.67 #mo|ATh
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AR A 92EY 5% Hrhwo] 72Bo® sk,
BA "g2Ed 1%t 3% H7ke, dE2Te 47 s8R, 5.7
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Table 3, Farinogram characteristics of composite flours added with
branched dextrin

Branched dextrin(%)

0 1 3 5

Water absorption®)  689+070° 67.4%050° 64.24030° 61.3+0.80°

Dough development

imeonin) 554070°  58+065° 57+095  7.2%0.40°
me{min,

Stability(min) 1994765 1804525 2194965 2414900
Weakness(BU) 3841750  48+1250 43+1750  35+15.00

MeantS$.D.(n=3). Means in a row not sharing a common superscript
letters(s) are significantly different(p<0.05).
NS = Not Significant,
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3) 33t &4 2, #X| HAEZIS HIIE gkzel EM
B2 dxeE#”S Ul &38R viscogram AT
o = i 1) Extensogram
Table 40 UERGITE S3A] 258 5w HA7lo] 59.
6CE 71 B, BA HxEY 3u RS 59.3C0I9 A HaEdE WY EUE exensogam A
0131 EHZ;LJ»]— %] ‘5‘1],_/25% 1% ;-(47]__39‘ Z_]'Z_]' D9OC Table Soﬂ L}E}lﬂ‘}i‘:} ?ﬂ % 'E‘X] ]i]-/—\-E% 3% %7}301
SBECE RAO.05), F ARE ol foldel Ao 13 emE BRI BA SRS w6 WA e %
R A R S s e 0 9 % 130 cw', 120 cweIRO, F AR ol fejael
- =, 2
%R, deel 7, obdzesd ojuzae g gy 1OVF S FA HREE 90 WS 17 an g el
et pHa} e 5ol et gebAvieARs Hay  1OF AUHE<0.09. Qe gEdel 206 mmelgl,
1905), & AN $A drEAS 3w o Ahg W P NEEH WATEE 20025 mmelgan, dwy
B3R A Lnrl oA A2EEY o= R A "92Ed HrkeE frele oAl Aelh gllek
AAER Wbt % YASel B, @ % deed g OP009. ATEE SR 15 pusisln, 4 HAE
A o 338 ga AN Ao AgEgy,  OTEE 185215 BUoldle s, dxwt £ HaEd
HIAE L= fgzTo] 87.8Co|ga, BA diEY H HA7lrE bolle FoAQl Abol7h fITHp>0.05). HLAF
THEEL 87.9~88.1Co|P o, hELT £ E—I_]_/_\E% g ET diETe] 385 BUOlAlL, w4 92EY WhEe
ATE Dol folHel Aot Yorkp>0.09), Hugwe  IP7HO BUOIROH, HiEw w4 HAEd Ahws
gz, B4 "xEd 19 2 3% @7kEe] 27 740 BU, = &l Aozt AATHpP>0.05). R/E H| &L t2T0]
728 BU, 704 BUE =93, Al A|RE Zh: Goj#el 3} 0.780I%03L, wA HAE™ H7REE2 0.78-0.880131 0.7,
o7} glglom, Ba "AED sy 7RSS 580 BUR 59 Hxwd #4 92Ed A7eE e F9A Afelrt
. = o]
Aoz Peithp<005). ADAEE R 2o @eale]  AAHP>0.09).
33l A4 F HdY A=E Ueile o= i &4
olglo= S EA(hH 1, AEALH 2 AR ek} Ao Table 5, Extensogram characteristics of composite flours added with
7] e LoMANT T 1999), & AolM Fe2E ranched dextrin
5% A7F Al JuAErE F43] ZAEHgE, ol £x] | Branched dextrin(%)
2EY Wl whE AR Fx 34 FaE AR AR 0 1 3 5
3 B 52 =g s 1! o) =Ho =5 v v
e = F sEo] AAHA, AEo] AAHoRA 33} Area(cm’) 1204300 13049.00°  138+1650°  117+4.50°
Al HuAETE FA aE R AR EIHY -
Extensibility(mm) 246750 2514200 2444300  240+10.50
Table 4. Viscogram characteristics of composite flours added with Resistance(BU) ~ 193+1250° 19541000  215+1500  188%22:50
branched dextrin Maxi !
TXITAM  aes 1500 41044000 44046000 385420,00
resistance(BU)
Branched dextrin(%)
R/E ratio 0781008"  078+005 0881005  081+0.08
0 1 3 5

Mean®S D, (n=3). Means in a row not sharing a common superscript
- d - (S b c a . -

59.010.06° 588+020° 593010  59.6%0.10 letters(s) are significantly different(p<0.05).

NS = Not Significant,

Gelatinization
temperature(‘C)

Temperature of Ns1)

87.8£0.40 879060 88.0%0.10  88.1%0.20

peak viscosity(C)
Peak viscosity(BU)  740+2250° 728%+31.00° 7041050  580+6.00"

Mean£S$.D.(n=3). Means in a row not sharing a common superscript
letters(s) are significantly different(p<¢0.05).
UNS = Not Significant,
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Table 6, Fermentation power of dough expansion of frozen soft roll doughs added with branched dextrin after 4 weeks of storage at —20°C (unit: %)

Fermentation time(min)

Branched
dextrin(%) o 10 20 30 40 50 60 70 80 C)
0 00 “333x477 7143476 “M14202477° 1161902477 1200524477 *257.142476° 300002476 333334770 “361.90+4.77

f

1 00  3333%477  1431476" 14204477 M5714%1476 12047614767 2523814760 200481477 "32381£476" "347.26%4.76"

d ¢ P208571476° 2714314765 304.76+£476° 33333477

3 00 2381%476  "5714%476" “9524+476¢° P13810%477 "18095+4.76

f

5 00 2381%476  "5238+476" 85714477 12381476 16190477 20476+476" 23801+477° "27619+476" "304.76+4.76"

MeantS$.D.(n=3). Means with different small character superscripts in each row are significantly different (p<0.05). Means with different large character
superscripts in each column are significantly different (p<0.05).
NS = Not Significant,

3= ATS Hth(p(0.03). d¥tdo g ™3 o] 130 cm” 9]
dd e 22 g YFEES Ay wel Ryl 24
3 WS LZEE HiRo| £

= (Kim YS % 2008), ¥ Ador= EA d2EH 59 H7}
o] 165 em’e] WS Hol A Ao QlojM F I

S vE AoE AlgHAY. AAEE tEFTFo] 117 mmo
=

1) HE Y3

A 92EYS %7]'@' YE AZEE Hk=o] WhE B 2 7F% 9e9ka, 24 "9iEeY ;517].L L 124~140 mmo|
22 Table 6] JERIT WHE Al7te] wpE wE B3 Qomn Bz "red Hrlde] Z/ErE Sodon =
e WEE A MaEd WS BE R AR A e g nare<0.05). WE WEe n Fol A%
odTE frofFor Ukl AE HUATHp<0.05). A 7} 2718k #AL o] ~EN|ZY AMd¥ WHsl #dA
A2EY ARl wE BE AR 102INE U2 geg) o)2Ee) AEE guuthiones] §2H3, o Tl
F BA G2EY VRS 2Rl fFolFER] A7k gl A9 disulfide AL BN A ZRUS kA7 AT
(p>0.05), 208 ofelMe A GREY WAFl S = =pggithiee MG B 20000 AFEE gzl 625
TE fFoHor Fadshe AFS EATHp<0.05). ¥ BUZ 7} =93, 2z dxEd HA7}7EL 555-585 BU
HE A ¥ T olfEiEae] AEL o]2ES ollom UEIHT Bx diED HA7lESe] fojHom
ao ofgh Foju, o]rEC] ¥ JY, Wl pHOt LHltH(p<0.05). HLAFYEE B d2EY 5% A7l
%Ea /l\:}_‘lig‘?:l]—y ]ﬂ_zf:i}‘% g‘l %Oﬂ 9’]-8]'0:1 ng'%]:% 1?:]-»9-13:](71:}}\6] 920 BUZ 7]_7(01— lr'fs&j—, [‘,H&:ILLJQ. T,‘:‘LZ] E]__]‘/_\_E% i47}-:‘LL_:
2 % 1999), Lee MG 5(2000)2 & HFo] 538 7t 747} 843 BU, 830 BUOJQLoM, T AJRE 7hol= Soj7l

H = p=) k1l HE o -
AR AP EE dsel W B Al ol 2E AME A o)) gigln, 24 92EY 1w A7kES 770 BUR 71
A g FEge] s F9 4 24 % gluen 2o Wbth(p<0.05). R/E Hl&-e tizio] 5342 743 =gt
TS sl MR AR G U 7 AL B nn gped Plese 39045300900, B4 d2E
of & dge] st e AF= Bl U ANl FREE foldon Padhe AFS BY
THp<0.05). HA FF RE H&L 3.0~4.00](Freund W
2) Extensogram 2006), E] W]ake] Ro] AU 2 W& 2Ho] tha A

B4 drEds WK WS AIEE w3 usd o, B A8da 27 dasd s grkee) 4
extensogram A¥= Table 70| YEPITE, WAL gjzTo| A £ RE HES B
112 em’0]Q3, B2 dxed HArlEse

=
=
on, B4 drEd Al FES
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Table 7, Extensogram characteristics of frozen soft roll doughs
added with branched dextrin after 4 weeks of
storage at —20°C

Branched dextrin(%)

0 1 3 5

Area(cm’) 11247000 1122058  129041.00° 165+351°

Extensibility(mm) 117+2.00° 124+252" 138+3.00° 140%1,00"

Resistance(BU)  625+15.00° 560+10.00" 585%25.00" 555+25.00°

Maximum b ¢ b "
. 84312250 770£20.000 830+10.00° 920£10.00
resistance(BU)

R/E ratio 5344004 4531002" 4241009 396+0.21°

MeantS D.(n=3), Means in a row not sharing a common
superscript letters(s) are significantly different(p(0.05).

2 HArlsle] Axd W ATE % ““ol-ozl H]

%aﬂ -;;7] ee-&% Table 89 WFER AT H]

st AxF YE 2TEES W

o R Fd BFL Fig. 10] YeRAT oFaz i
Ao A d2EYS HE o tha debxlon, os
W we A4 o Sl o ofn|ste] ofw]izr]e}

ok
7 Abolel] ofb= wloleky ZaE
#4 WiEd] tha A Aoz At
o ol W3} A1 AL, W
wel 71ge] g AAsen, o= wgH Astsh A

¢

=]
A H2EY 5% ke

0% 1% 3% 5%

fin)

2 5,04~5.40 mL/go] e Z7 Bz died A7 ! .
5.04-5.40 ml/g ] H, dEzid 24 9 a7t Fig. 1. External and internal surface appearance of soft
-‘_,‘:LE Zog ok o A B~ SE=N} ZTo )
I el AYHp<0.05). 7] EHEE | roll breads from frozen dough added with branched
2} xo} B 9 ~E AR ) .
B 7 =L, A giEY dATEES dextrin after 4 weeks of storage at —20°C
11.59~13.17%0] % en, 2] "d2EY Hrlgko] F71E45
Fodor Faske AgS HAA(p<0.05), ol Kim YS
5(2008)9] WAz} FZ thAo w2 2w wkFe] Hy 7t 3) T=AHA
< o By o5l = Ttdx«lo A = 3lx = 2=
£ eREH WEST iAol Kol wE A T+ 22 drEYS Arletel Axd WE 2TES W ¥
B zul el HojAA] 27| 22A80] welAn= AT
o o= =RF B =22 RO =2 - . —
o sl Aee wen SR AT Table 99h RS Hul vl 6.63019)
e e 3, BA drEY AFEES 570-650090M,
ZT3 E;( HV\E%]_ =7 e 7F I} ;dq_] =
Table 8. Specific volume and baking loss of soft roll breads from frozen Rl % =A A7kes el el b
o107 LPARY o
dough added with branched dextrin after 4 weeks of storage at —20'C oPF S (p>0.05). g izl 6750130,
EA d2Ed H/REES 6.29~6.400]%101, =
Branched dextrin(%) .
- 1 ; 23 BA) died AR ol felHel Aol
- , 2103 =] oo &
Bread weightl) 3028017 30394015 30524012° 3094016 A (P>0.05). FEHES tiELol 6.75011L,
Bread volume(ml) 178154530 16285500° 164.80+354° 156,00+6.09° A 92E” VRS2 5.90-6.250|%001, thx
Specific volume(mL/g) 589021  5361019" 5401014 5044022 T3 B2 dAEY HIIEE 7ol 8979 xfol7}
Baking loss®)  13494047° 1317044 1280%033° 11.59%0.46° AATHP>0.05). B o] 6,882 E}IL, A
Mean=£S.D.(n=30). Means in a row not sharing a common superscript letters(s) .}_\_Eﬂ 37]__3_;_% 5.63~6. 290]04 o 111 1;].]5 Eq_

are significantly different(p(0.05).

Korean J. Food Cookery Sci. Vol 27, No. 5(2011)



A H2E™ HrlEEe] wekon #ofFl Aol HS)
Th(p<0.05). AW 7|ZEE tlzio] 71302 ¥, £
92EY A/REES 5.75~6.2901%10H, tETEeE £
H2Ed ksl fFolHos Hith(p<o.05). A A
e thzTol 6200193, EA HEEY HAVNEELS
5.80~6.000]900H, Yz B dxrEd A/EE 7H
FoHQl 2hel7} Mu}(p>o.os) thke 2ol 0.82019)

I, Bx dreEd HAUMEEL 5.40~6.000]90H, thETH
A 92E™ e ﬂﬂ oAl Afol7k glSict
(p>0.05). o]FAE tize] 4300130, A4 HEE™ 7t
TEX 430~4.40019101, 2w BA "HEEY HrRE

5 bl oA Aol7h YATHp>0.05).

HI

Table 9. Sensory evaluation of soft roll breads from frozen dough
added with branched dextrin after 4 weeks of storage at —20°C

Branched dextrin(%)

0 1 3 5

Volume 6631192 570£149 6294160 6504076
Color 675+128°  640+143  629£170  (38+074
Softness  675+1.16° 590120  614%146  6.25+0.89
Taste 6831083  6104088"  620+111"  563+1.06b
Overall 2 . b ab b
accepiability 7134099" 5904088  629%138 5.75+0.89
Crust color 6202092 6,000.67 5.90+0.74 5.80+0.63
Sweetness 5701082  600+125 5604084  540+052
Offflavor 430116 440126  440+126  430%1.16

MeantS.D.(n=10). Means in a row not sharing a common superscript
letters(s) are significantly different(p<0.05).

5. 4 ATEES wo| NE 5 S

D R A

27 drEde Phstel Axd WE AZES B A
FF PR G WS A Table 105} L9kt

A7V Z¥Z 25.77%, 25.40%, 25.35%, 25.25%E v«lﬂ—‘l

A E 22783 A A27@ A55(2011)

2 OSTHp<0.05). FE e o] 21M = (freshness) ol
S 75 a2 F9 shtolH(yun Y F 2006), ¥ AF
AMe A H2EdS WIS i Fhge] wolA]
el AdE Hd & gle ZeE AlmEHAY
E W] A T FE Y Wile dxad 24 92E
o 1R/} 42 26.89%, 26.39%= 7HE =9k

, 2~49A= 27 26.29~26.68%, 25.45~25.92%°]00H

AF7|1Zre] dojdeys FojHor e BEFS Bt
EIEN ] 1

SXE

(p<0.05). £A g%t sw A7l 1AL Zbzt
26.69%, 25.77%2 E=Skal, 2~4UmE= 2zt 26.15~26.56%
25.23~25 40%0]100H, 1A/ HET} 2~4UR7} Fe]Hog

UTHP<0.05). Fi9] olsd Faw W =3tE %1271%

e T shfoln, Asle S W cumb] FEO] crust

2 olFdte 7 %%:lol HAISI=E (Yun Y S 2006), 2
Agore £ 92EHdS HW/HS o A F 2 &4

Fo| FobA] o] sl Eibe Qe Ao AREIT

Table 10, Changes in moisture content of soft roll breads from
frozen dough added with branched dextrin during

storage at 20°C (unit: %6)
Samples Branched dextrin(%)
(day) 0 1 3 5
1 226.89%001"  *2669£053" 26394005 *2577+0.13"
2 26681018 26564004 *25924010"  "25.40%0.05°
3 %26.471029" 26311024 "2582+033"  ®2535+021°
4 26291020 26151032  “2545+018" 25234009

Mean+S.D.(n=3). Means with different small character superscripts in
each row are significantly different (p<0.05). Means with different
large character superscripts in each column are significantly different

(p<0.05).

A H2EYE Hrlete] Axd ¥E SZEE W A
T TR 4% Wl Adhs Table 113} 29It

SZEE W] AFdgd mE s Y= Wshs 1
dAE tiZzTol 0885 Aw, A Y2EY FHRrEL
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0.864~0.885 Awol¢lom, ZTHY £ dxE 7
Eo] og]x{g_; u—olq_(p<005) 2017;]] SOWH u_l oEb;H
) zTo] 7+ 0.892 Aw, 0.889 Aw, 0.886 Aw= 7FF =3t
i, #A A7WrES ZbZE 0.882~0.890 Aw,
0.878~0.885 Aw, 0.876~0.881 Awo|lon 1z dH2E
HAbgol F/MEFE frojHor sk AF%S Et
(p<0.05). A2ZEE Wo|] A4 & £ SA4E9 wWal= o
zw, BA 92Ed 1%, 3% 2 5w H7h BT 1447t

g 1E

27 0.885 Aw, 0.885 Aw, 0.873 Aw, 0.804 AWOE Yk
;297 STKskRe BEE Holdrt ofF 4971
gFow Fadhe AFE HAHp<o.05). FE 24
el A 5 w5t 54 3 PN %S vE F
2b 9 shdoln, Az wEt A& WHlshe
Kim MY9} Chun $S(2009)& A% K
FE7b ot W YRR R %3—

It T F7hET) ol
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:
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(el :\o

2 o
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Table 11, Changes in water activity of soft roll breads from frozen
dough added with branched dextrin during storage at 20°C

(unit: Aw)
Samples Branched dextrin(%)
(day) 0 1 3 5
1 ®0.885+0,002" "0.885+0,001" "0.87340.002° “0.864+0.001°
2 %0.89240,001" *0.890%0.001" *0.889+0.001" “0.88240,002°
3 %0,889+0.001° "0.885+0.002" ®0.885+0,001" "0.878+0.001°
4 %0.886:£0.002" 0.881£0.003" “0.879%0.002™ "0.87620,002°

MeantS.D.(n=3). Means with different small character superscripts in
each row are significantly different (p<0.05). Means with different
large character superscripts in each column are significantly different
(p<0.05).

Arretel Az Y5 LZEES o A

(u}

Z S4of ojxle gt 517

L wol Y B

H
P
HH

—= [ui)

& 5 A% el e Table 129 294t
EE o AFYged wE Hxol W= 194,
AR 2 3Rt dizwd A4 92Ed HJrles 7elle
Fo ARl Abol7b gl (p>0.05), 49 = thZTo] 95.57
siral, #A Y2EY H7FEELS 96.06~96.630]12H,
A "92Ed HrhiEe] dxwEY froldow &gt
(p<0.05). £2ZEE el A% F o] Wil iz, &
A d2E™” 30 P osw H7kLol 197 A7 94.83,
94.96, 95.122 7} 9k, 2~44A= 242 95.03~95.57,
95.24~96.23, 95.67~96.630]1 o, AA7|7te] ZHojH=
Fo)dor F7lshe AEFS HAUIL(p<0.05), EA HiEY
A7 19A7} 94,93, 2~4UAE 95.12~96,060] 2L
2~44A7F 1A R fojHog =9Thp<0.05). A%
go] A T w3t 54 2 P I v F
OIZ} =9 shtoln, Bz wel AL Wals=ul
Rt AxHEA A FE7F sobA W jiFe &
I Z—“Wﬂébﬂ Herh FhEY, B AddAE 74
S RS W AR T He Y #it A

e

IE]
Ir

f

_
=S

o

9,,]\

A g rlr -

O

R}
[~
m
FSE

=
2972 §ojFoz Iolth(p<0.05). 29A9} 4Ax|E
o] 27t 2,90, -2.882 7P wgkal, B4 4&5%
& Z¥7b 2.96~-3.30, -3.08~-3.140]91 01, £ d)
TEo] hERFHT FoFHog EJtHp<0.05). £AZE
o] 27 F HAzo WakE 3UA w74 9
EY 5% Hrbzol zZtzt 3,01, 3,158 7P Eokal, £
2E" 3% F7kEo] 2972 foHoz Hhth(p<o0.05).
2 92E™” 1% F7RE2 14947 2,798 7P Wigka
2~4AA1= 3.06~-3. 1401901, 2~4LA7} 1R R} o4
2 EUTHP<0.05).
AZEE o] ALl mE FAzo W= 1UR 9}
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(> nZL' =l
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Table 12, Changes in color of soft roll breads from frozen dough added with branched dextrin during storage at 20°C

Branched dextrin(%)

Samples
(day) 0 1 3 5

1 “94.83+0.28"" $94.9340.57 “94.96%0.36 95.12+0.26

2 *95,030.19™ %95.12£0.32 95 244061 *95.67+0.04
Lightness -

3 o5 384054 P95 67+0.47 o5 824027 296.17+0.40

4 %9557+0,14" 296.06+0,37" 296.23+0.61° 296.63+0.49"

1 B3 06+0.05° €.279+0,04° 4.3 27+0,03" 2313+0,03"

2 5€2.90+0,04° 53.06+0.02 4.3.30+0,04" 52.96+0,04°
Greenness 1 ) . 1 )

3 3014005 %3 1440,04" 2974006 *315+0,01"

4 €2.8840.04° A.314+0,02° 53.084+0.06° *.31440,03"

1 M017.01+0,39° 1743027 *17.90+0.12" 17.1940,09™

2 17.16+0.20" $17.97+0.21° "17.33+0.26° “16.97+0.01°
Yellowness i

3 17.06£0,39° 8414037 27.93+0.60° *8.88+0.12°

4 17284035 %97 71+011" 87324048 $18.29+0.18"

Mean+tS.D.(n=3). Means with different small character superscripts in each row are significantly different (p<0.05). Means with different large character

superscripts in each column are significantly different (p<0.05).

of Wste=  dizTe] 194 17.010aL,  2~4UAlE
17.06~17.280] o1, A7|3tel] wE fFoJAl ztol7h ¢l
AIL(p>0.05), A H2EY 1% H7ht2 1947} 17.438
2 7P vgkon, 2~4UA= 17.71~18.410]|Q03L, 2~4LA|7}
19 ET FojFom =9kth(p<0.05). w4 Y=E™ 3%
A7 5w 7R 3UAZE 247 17.93, 18.882 #-94
07 EUTH(p<0.05).

294, 3dA 4 4%1&11 T rHZéEO] 247} 1387.08 g,
1666.00 g, 1911.16 g, 2087.78 gl & 7} YWoka HA o
2EY HA7MPEL 77t 1391.17~1635.93 g, 1824.60~2170.99
g, 2039.04~2458.14 g, 2277.29~2748.04 go|3C
2E# H7lEEo] HERTEY f98082 =9tH(p<0.05).
o] AuAe] ¥ F= 2dde FE I, Ry 4

, A
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7% wd AL Fo| glor, glo] F45 W] An

, Pr 2] H(Kim Ej?} Kim SM 1988),
Ed e

B A3

- =

urh W gAT SR o

W o] U REegg o

T =2

o,

L AZEE Wl x4 F A wste gz, A
B 14571 242 1387.78 g

1504.92 g, 1391.17 g, 1635.93 go& 7} wigkal, 2~4%l7f<ﬂf
ZYZ; 1666,00~2087.78 g, 1824,.60~2359.71 g, 1845,14~2277.29 g,
2170.99~2748.04 go|lom, #F7|zto] ZHoldFE {4
o ZUFhRE A%E HAtp<0.05). W] =shs i
wstel Aol Ex MR sk ZAFY wsbt
AV-BE O R WA 29 mobility7} FHAsHEA AX
2 33T "I vehta, s ol E wstel o
Aol Aol ofsf dYehbe Aog deEA omee
o} Choi YH 2004), ¥ Ao 4 d2EHS 718
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5
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Table 13, Changes in textural characteristics of soft roll breads from frozen dough added with branched dextrin during storage at 20°C

Branched dextrin(%)

Samples
(day) 0 1 3 5
1 P1387.08470.23° 1504.92%132.73" “1391.17%52.55° 1635.93+77.27
Hardness 2 “1666.00+87.63° “1824.60+60.15" 51845144165 85" “2170.99+116.66'
8 3 ®1911.16+98.11° $2039.04+107.67 2179.86+171.57" $2458,14+95 83"
4 2087 78+84.11° 235971415286 8227729415528 42748.04+123 84"
1 20.935+0.005" 90.900+0,048” %0.920+0,012" 0.885£0,025
2 *0.939+0.005" 0.923%0.,005" 0.905+0,033" 0.872+0,031°
Springiness . . . i ) )
3 0.92440.011 0.924+0.006 0.895+0,034 0.89310.004
4 *0.933+0,004" 0.903+0,049™ 0.916+0,008" 0.875+0.039"
1 *0.581+0,010" *0.568+0.013" 20.571+0,011° %0,555+0.010”
2 %0,559£0.008" %0.5350.005° %0,544:0,008” %0,522£0,009°
Cohesweness C a B ab Ch -~ b B ~C
3 0.537%0.007 0.530-£0,007 0.52740.008 0.5120,005
4 P0.527+0.007" €0.510+0.009° €0.522+0,010" $0.515%0,010™
1 P753.52435 82 "768.57+69.06" 730.64+23.07" P803.48+43 39"
2 874.91+4512" 899.81+24.14" 5907.62+79.11° €986.51+33.12"
Chewmess B - c B be A b B a
3 048 4251 30 907.60+43 21 1028.64+98.25 1124.0643 68
4 *1027.21443 13" *1086.21493.95" *1087.86+72.13" *1236.72+61.73"
1 %0.208+0,008" %0,199+0,007" %0.199+0,006° %0.189+0.008°
2 *0.202+0,008" £0.188:0.002 ®0.192+0,004 ®0.179+0,005°
Resilience
3 ®0.191%0.003" £0.186£0.003° €0.181+0,004° ®0.17620.002°
4 ®0.191%0.005" €0.177£0.004° 0.183%0.005" ®0.180+0,005™

Mean*tS$.D.(n=7). Means with different small character superscripts in each row are significantly different (p¢0.05). Means with different large character
superscripts in each column are significantly different (p<0.05).

294 dizto] 24z 0935, 0,939 EQkal, BA] dxEY ATEE W] Adse wE 34 wHile 1U9A
HA7REES ZH2; 0.895~0.920, 0.872~0.9230]%1.0.1, rﬂ Z B2l "AEY 5% FrkEo] 05552 foFew Ygkm
Hop 22 dxed J7fFEe] folFog Btth(p<0.0 (p<0.05), 2941, 344 2 4UA= dizTo] 242 0.559,
3Rt 4dA= o]l ZZF 0.924, 0.9330% lﬂ,} , 0.537, 0.5372 7F3 =gton) Bz dxred Hrlrse 7t

¢

A G2EY 50 H7bS 742} 0.893, 0.8752 fFroHoR 7} 0.522~0.544, 0.512~0.530, 0.510~0.5220|913, t)Z=TR}

SEkTHpP<0.05). AZEE We] A F w@EAe] W= o A G2Ed HA7RrEe] FYHORE BItH(p<0.05). AX
Z7o] 394 09242 FoJFOF Lk I(p<0.05), A EZ Wl A% T A4 Wsle Yz, £4 d92Ed
2EY 1%, 3% 2 5% A7FES AR mE §oFl 1%, 3% 2 5% FA7kEo] 194 2zt 0.581, 0.568, 0.571,
ZFol7h glATH(p>0.05). 05552 7P =93, 298~4dRs Zkzb 0.527~0.559,
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0.510~0.535, 0.522~0.544, 0.512~0.5220|9]2.H,
2~4957} fro]H o g Ylth(p<0.05).

rEEE we] ARYSH e P4 Wk 194,
g 5% H7bo]l Z2; 803.48,
4 92Ed A

194 \ek

205 2 4R Bx] GAE
986.51, 1236,722 74 =911, 39 A=
el FNERE foHon FhE AL Byt

F

(p<0.05). 2ZEE wo] A% F A< §]rt 21 B
A 92Ed 1%, 3% Z 5% F7l 25 1487 42
753.52, 768.57, 730.64, 803.48% 7} Rokil, 2~4UR= 7}
7—]( 874.91~1027.21, 899.81~1086.21, 907.62~1087.86,

986.51~1236.720|%12. 1, #7¢7]7ke] AAdFE
Z7Fhe ATS B TH(p<0.05).

AZEE Wo] A wE HdAe] wske 194,
294, 32U 2 4UR BE dgizTo] Zhh 0.208, 0.202,
0.191, 0.1912 7P E9431, ¥4 d2Ed PFES 474
0.189~0.199, 0.179~0.192, 0.176~0.186, 0.177~0.1830]%]..H,
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