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Abstract

We investigated the physicochemical properties, pasting characteristics on the rapid visco analyzer, dough characteristics
on a mixograph, product characteristics, and attributes of color and hardness of products made from a wheat bagel premix
and rice bagel premix according to storage period and temperature. The pH and moisture content of stored rice bagel premix
and wheat bagel premix, significantly decreased, depending on the storage temperature and time. The average of water
retention capacity, alkaline water retention capacity, sedimentation value, and pelshenke value all significantly decreased
temperature increases and increasing storage time. he initial pasting temperature and breakdown depending on the storage
temperature and time showed a significant difference, but peak viscosity and setback with increasing storage time and
temperature were not significantly different. The initial pasting temperature did not significantly affect the rice bagel premix.
The midline peak time and band at 8 min of mixing time of the wheat bagel premix and rice bagel premix did not differ
significantly. In product attributes, the cost of wheat bagel premix rice bagel premix and the L, a, and b value in color of
wheat bagel premix showed significant difference. The hardness of wheat bagel premix according to storage time and the
hardness of rice bagel premix depending on storage temperature significant difference. Therefore, storage time and temperature
of wheat bagel premix and rice bagel premix and does not show significant differences. merchant can get regular and
consistent, it is expected to lead to the promotion of rice consumption. Futhermore, research on better method to improve
it's characteristics instead of wheat bagel premix is expected to.

Key words : Rice bagel premix, wheat bagel premix, properties, texture, storage.

M E st gle Agolch feiuete] 4 2w Fejs B, & &
H1gFe] 90% ol de] Wrem anEa glom, & ThgaEo
B(Oryza sativa L)y 2, SF9 &8 A4 30 & 2 o]eu T Qi L 709 o|Ato] W . WRol =22 A%
Tl st £ A d S felekE vIRT ook ol ey mpge) gk A2 el AF BB B
F/FSe] TR ool fkon, d AHeR 19 5 g pupsh 2ska gl A% sk 2149 7150
4T hao] oA AAZE 59 9 49wt Eo] AikE 1 gtk o zzal 2= 9l tloksh & o] e A Ee] Ao =7
(Kainuma K 2004). 2008'd% &5 A W28 $21Y% gom 5 oryo] s} 71 2003). S2jitete] AWAG TFRE
: 20059 128,0009] €5 dojxlom, IMF od 109 {3H
88.1%% ;z}z]—am 012134 #el 1918 A ANFE 1998 A F 13.6%9) 2YFS A0, IMF o) F 597H 2%
1222 kelSI5L 9] 208K 958 kb SRCEHT g ool 485 ekl A 390 sl 4908
ALAET 2009). 5o, AL AR Aok AR gy gy o9 e AMe 1980dY FNES FYE &
o Rl wet W, £, 2, fIEAE L A2EFES]  yiqeo) 4 e AN AED} do] BE AES Mo
AB7F S71ete] A AE|E 198092 BHOR A A perom wimm, g AR AEO wolAele] 27t
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g FEAA 42stn Ik GF 4 Fa0] NS du
371 Slald] ) 00% o4& AX Bk Wag 2w
SRt WAV} YoP, W W 5 WA A HEoRM

rS o) §5he Tt Z1ee] Bastct A 44 A
Fohz vlolA el AT e HE} we AS welShA &
) 71ZEE BRI 2 el A el )

FAFES] o e A% fEg tiek T shd Aolth

4 WA Wt E& ;‘47]'0}04 wheg w2849
o] F3lete] w=fe] 2FEl(gluten) WIT-E7F A
Ha1, o] Z Q13 HkSe] Hede] arnrt 3443t COo, 7t
B33 obge] g Al A3 AT RN s 3
Azt WrbRel g AvbRele W] F25 FAske
TRl Tl zo] glo} & who] | Zof = 7] <l o go
EHKulp ef al 1974). & o] Az Ao Wrlo] o]j gt
7152 Folat] $1ste] &2 FE(vital gluten) ¥Rt off 2}
Agum)F & H7F A8 ARgo] AFEo] 9}‘4(7} 5
2003). gH, Wbl gl 2718 Uehlle AlEES Hst
o] 7F77} obd BEolu AitS o] 8ate] thekatA W
< Az AUY(Jong et al 1968), ThAFEF 72| A7t <3
ZFElo] gli(gluten-free) o] A|z=WPHEC] AA|E vh
9 THMcCarthy et al 2005, Sivaramakrishnan et al 2004,
Nishita et al 1976).
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A, B AT wlolAT Y #HE W A7t FaE o
%54, Chang & Rhy(1998)2 ¥Wju|9} Sn]E 7|5t Ao|=

o] B8]7 EAS AR o™, Lee ef al(2005)S w2 2 2}
Z Z 717} white layer cake2] EAEAJ2} A7 v|X]= JgF
S AT vk o™, Ju er al(2006)S A7FE 3RO 7 A
Z238F 2~EA] Aeolae] F4A54, Park & Chang(2007)= <
u| 7h HEHEe] o|sketA
o #al A8tk

2 bagel S 1 487} F43H
o] Zm|zte] HejA Mo 735; st AE AW E= A
I Fo g shgslete] HstE el e

upeha] E AFAE %H thzbAQl ghgriete] Jgto

2 ATVRE o] 88k o] Ao mE o|slete E4&
A B3z} gt

=
E213} sponge cake2] FHEA
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Asted A3l o, 1% § R += saftinstant(Lesaffre, 59703
Marcq-en-Baroeul, France)E Al-8-319 )

A2 AACC H(2000)°l ofsf & o2
air oven method(AACC Method 44-16), A% 3HF2 F2H
(AACC Method 30-10), 3]& FF2 basic method(AACC Me-
thod 08-01), T2 22 micro-Kjeldahl method(AACC Me-
thod 46-13), A &S FAHES|H(AACC Method 32-10)
o2 FAsArh

2) A|2o| =Eetzt

TR = Ohaus &7 5 £417]|(MB45 Moisture ana-
lyer, Ohaus Co., USA)E ©]-&3le] A5 3 g2 &3] A
slo] Wi 180°CollA] 483 HAz3sle] 23 3ldth

3) pH

pH meter(Istek 740P, Korea)E AFH&-3191 21, pH meterS
BRI F ZFS 100 mLol AlF 10 g2 7lete] & 4l
pH meter®] A=S 2o} stableo] bl YEbE wj7ix] 2%
5k

4) Water Retention Capacity2} Alkaline Water Reten-
tion Capacity

Water retention capacity(WRC)E Collins & Post(1981)<]
WUE BFdel SPSARCE AR 2 g& Dol el 9
E 5ul 7hetar 20 T A2l AR F, oA 5%
alass ﬂt&z‘s}oﬂ 2032712 Aol WA, 3,600 rpmell A 3023t
sta sEZE AR de AR

FAS =

Ao o

AE7F AdE FH 86
WRC _ [ B -v 51 2y -
2 T

Alkaline water retention capacityf(AWRC)E AACCH'™H
(56-10)°] wabA PAEe]T AR 3 g& ¥al 0.1 N-so-
dium bicarbonate &9 15 mLE H7}3la 20% F<t 420
WA &, TA] siEuich wiksied 204
8,000 rpm<>ﬂ*1 15387 AAEEAA Aede ek, 5
L AAEYAE AR Al EAE
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PAE 233 e A8

Ag8te] ZArelsih.

AW A7 A" JFE 86

RC = FA-¥ 5B BA 100-4] 2] %100
) 3 TERY

5) &F7}
Z7 7H(sedimentation value)2] =742 AACC(56-20) %%

of Fste] HAISIATE AleF Alxe=
g< 1,000 mLe] FF5l Fo]a (A 2k-1), lactic acid 250 mL
o THFE 718t 1,000 mLE 383 T o] & 647t 7HE
SHFAIA lactic acid A FA (A 2F2)S FHEULE o] wf A]2k2
= AHEsE7] 484173 Aol Al Zste] SekA| REE st
WA 2|8 FAT) Lactic acid Zﬁ%}—ﬂ 180 mLel| isopropyl
alcohol 200 mLE £33 & ZF{FFE 718k 1,000 mL=E
7§_9_6]— A}_@Lﬂ,oﬂ;}

AEEPH S AlF 32 g2 100 mLe] AT ol &
phenol blue £ 50 mLE 7}t 4143 B4HAIZ] U,
isopropyl alcohol®] %7} lactic acid A°g 25 mLE 713}k
of FLdsHl A2 A2 5w A8kl AT ol HH &
&S sedimentation value(mL)Z 3A| ST

bromo phenol blue 0.4

<1 31 bromo-

6) Pelshenke Value

Pelshenke value'= AACC ol F35lo] 32425 30T
2 FA8ka 150 mL H]F 9l 50 mLe] /T8 2ol &=
Z oto] WXl & 3, A& 3 g yeast £ (dry yeast 3.2
g/water 50 mL) 1.8 mLE 7}kl BES5A|{to] 23 o] o] A
7] FE2 w=3slo] dough ball THE I, 3Lz okl
v]o]7]o]l ¥ 11 dough balle] E1#] oX|& Al7HS =743k

Pelshenke value(min)E T3}31th

_&
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7) Mixograph £

Mixograph 5732 AACC'H(54-40A)°l W2FA] 10 g Mixo-
graph(National Mfg. Co., USA)E Al-83l] Alge] t5 3
552 433tk Mixographoll 4| dojA|= 7 5o &
=] graph7} peakE °©] & wj714]<]
A 7S B2 =73 Zo| ™, midline peak height= 7|5
AomRE Hugd 2l vl Eol(em)olth 1 el
band width at middle peak, band width at 8 min of mixing time

5% 2

=

% midline peak time-=
o

=

r_u_40_>l4_|

0 2oi5y
shi-o] 53} B9l 572 Rapid Visco Analyser(RVA,
Mode 3D, Newport Scientific, Australia)E ©|-83le] =73}

Rice Bagel Premix®] #7%ol] w& o]3}ahz]

574 9 AF 540 #3 AT 77

Ak =, AR 35 g2 A Es] AFote] He S48 8719
Yl SHT 250 mLE AU6le] d8els BE §, 5C/min
2 25°CellA 95C7HA] 7483 vy £ 5 TR 95CellA] 50T
7FA] WZAA1 ). Initial pasting temp., peak viscosity, hold
viscosity, breakdown viscosity, final viscosity, setback vis-
cosity &= ZAFSIAATH

9) Rice Bagel2| M=

A7Lo] 2FdE ke BES AMRSlen, & &
EY 3 HxERE vk Ao Hrkete] Azt 7124
o2 wl3ES Table 17} T,

Bagel A= A] HtE2 pin-type mixer(National Mfg. Co.,
USA)E A3l BE ABE Yo 487 HH53E 100 ¢
A Fasl T Moulder & Sheetmg Roll(National Mfg Co.,
USA)= AHgsle] Bt meke] Ris& 247 o] H & &g
Ez‘ﬂ—g}oq H?‘sﬂz‘ﬂ- T;} Ql: 38C /\1: R0%% zx%:l. HELE_
7](Hanbit, Korea)o|A] 4047+ HEalThH L& F B &

A 623t AEH(EE 324)3k] 200T2] Reel Oven(Na-
tional Mfg. Co., USA)IA 2083t #7718 itk

10) MZF2| 2/, Hu| & H|2d 5H

Bagle w715 vl - 14131 59 WAl v FAIE
S F FUE A %%(Pyler EJ 1979) 2.2 43813
on, W §H(cclg)e FIE FAR thre] A&

1) MZEzL M £F

A== AFA| (Minolta CR-200, Minolta Co., Japan) &
o], crust color pan bread®] SIH-E-2, crumb colors A&

< Ausle] & WS Hunter $91 L(BS), a(H4)%), (@A %)
#e SHsiei

Abg-3t

Table 1. Rice bagel premix formula and ingredient speci-
fications

Ingredients Amount (%, flour basis)
Rice flour 83
Sugar 8
Salt 1.8
NFDM (Nonfat dry milk) 5
Bread improver 1
Water 70
Shortening 8
Dry yeast 1.5
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12) HlAX ZF

A 23 rice bagel®] Bl X & AlEFS 57 2 emE A2 T,
Texture analyzer(TA-XT2, Stable Micro Systems Co., Eng-
land)E A8t AEE S4stth o] W AMEE probew
A 25 cm, 24 £5E 1.0 mm/seco|Ron], =3 2HL

Table 29} Zt}.

3. A 24

ZA &4 SPSS(statistical package for the social science)
for Windows(ver. 14.0) 57| packageE °©]-&3l B3} 3%
TH2HE 81913, Duncan's multiple range#k o2 AFE A
AE sgon, v FralA Aol fol8e A5ae

1

2 Ao FAE A7 UWHGE-LS Table 33 2t} 7

oA SR 12.6%2A, W Eo] 8.7%, A7
2. ATHE 79.6% A

Table 2. Measurement condition of texture analyzer

TA set up Method set up
Option TP.A. Graph type Force vs. time
Force unit Gram Auto-scaling On

Distance format mm Peak confirmation On

Pre-test speed 2.0 mm/s | Force threshold 200 g
Test speed 1.0 mnv/s | File type Lotus 1-2-3
Post-test speed 2.0 mm/s | Display and export Plotted points
Distance 10.0 mm/s | Acquisition rate 200 pps
Time 20 s Result file Closed
Trigger type Auto Force unit Gram
Trigger force 10 g Contact area 962.0 mm
Contact force 50 g

Table 3. Chemical composition of wheat and rice flour

b

4 - 147

JokAlo} gtk ikt

Al

A7FEH 28 kS Bt A drake 7FE o] 1.8%
2V e g 2oy, ARdely 3] 3
7FE7F 0.5%2A 7R v Ee] 04%HRT) =

2. Mol mE ol3fEty &4

1) T=e2knt pH

71} A712E2 A 223 bagel prepared flour mixes(©]
3} bagel premix)E 5, 25, 35C2] A=A 0, 1, 2, 3, 4
MY &<t AdstiA 253t pHel HstE S e 23
£ Table 49} 2t}

Premix2] A& I A A7|7tel] w2 1 S A
B Table 49} 2t} 2371303 A7t 571l nef
FEEEo] thi A4S e A dS B9 2™, wheat bagel pre-
mix$} rice bagel premix2] 7d-5-= 35 ColA] A7 7to] S}
Soll whebx] i gHeFe] Wshyh vtk

pHe| W3S B wheat bagel premix$} rice bagel premix
= Az A% 217} pH 6.18+0.01, pH 7.59+0.02°]} o1}, A
T5 Foldor Frtele AEdE BAthp<

=, wheat bagel premix®] 3%, AL} A4 u}p
£ pH ¥3lE BH A 77|3tol| upel dg3sHA wste] A=
QIR A AL % 5,25, 35Tl A9 Fi pHE 2H2} 5.61+
0.01, 5.58+0.02 2 5.52+40.01 2 FrolHo g 7asE 4
HATHp<0.05).

Rice bagel premix2] 7ol = #7377kl whebx d% s
o)Al Aol UJAIRE, Z2F AFENA 9] F pHZL
5°CoIA pH 6.1320.00, 25CollA 6.04£0.01 2 35Tl 591+
0018 folAoz 7HAast= Zdko] YEFTHp<0.05).

2) WateR Retention Capacity2} Alkaline Water Re-
tention Capacity

Wheat bagel premix$} rice bagel premix2] Ao} A%+
7]1Ztel] w2 water retention capacity(WRC)<} alkaline water
retention capacity(AWRC)S] WSS H™ Table 59 2t}

Wheat bagel premix2] WRC= A HHA, A% 5T

Flour Moisture Protein Fat Carbohydrates (%) Ash

(%) (%) (%0) Non-fibrous Fiber (7o)

Hard wheat flour 13.6 12.6 1.8 71.4 0.2 0.4
Soft wheat flour 12.8 8.7 0.8 77.1 0.2 0.4
Rice flour 11.8 6.8 1.0 79.6 03 0.5
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Table 4. Changes in pH and moisture content of bagel prepared flour mixes during storage period

Storage temp. Storage period pH Moisture content (7o)
() (month) Wheat" Rice? Wheat Rice

0 6.18+0.01" 7.59+0.02' 12.3+0.14¢ 12.0+0.01°
1 5.62+0.00°% 6.17£0.01" 12.3+0.21% 12.0+0.01°

2 5.61+0.05°% 6.19+0.01" 11.0+0.28¢ 12.2+0.06%
5 3 5.58+0.01% 6.09+0.00" 12.1+0.06" 11.8+0.03%
4 5.64+0.018 6.08+0.00° 12.6+0.17% 11.7+0.39%

Mean+S.D. 5.61+0.01 6.13+0.00 12.0£0.17 11.9+0.28

1 5.57+0.02% 6.14+0.018 12.2+0.33% 11.0+0.01°

2 5.52+0.04" 6.05+0.01° 12.0£0.04° 12.4£0.18°
25 3 5.62+0.01°% 5.96+0.04° 12.0+0.08 11.9+0.57°
4 5.62+0.00% 6.010.01° 11.7+0.04° 11.9+0.08°*

MeanzS.D. 5.58+0.02 6.04+0.01 12.0£0.12 11.8+0.23

1 5.56+0.01% 5.86+0.01° 12.0+0.28° 11.0+0.01°

2 5.44+0.03° 6.000.00° 11.4+0.29° 11.5+0.04"

35 3 5.49+0.01% 5.90+0.00° 11.0+0.04° 11.1£0.11°
4 5.600.02%" 5.86+0.01° 10.7+£0.17* 10.240.64°

Mean+S.D. 5.5240.01 5.91+0.01 11.3+0.20 11.0+0.49

" Wheat bagel prepared flour mixes.
? Rice bagel prepared flour mixes.
® Means in a column sharing a common superscript letter (s) are not significantly different (p<0.05).

A i 62.442.12%, 25°ColA] 56.8+1.14%, 35ColA] 51.5+ zjold] 93t Aoz AlgFT)

1.43%2A A7} 53t uebd WRC7F A4Sk E
d], o]9} & A rice bagel premixol| A = F-ARF 73 8-S
Bt
Wheat bagel premix #]7¢7]7tol| M2 WRCE] H3E B
G2 5T bagel Al 229} 270 D7HA] = 4xsHA]
roront, A% 3AHEFH folHor FTHFAtHp<0.05).
3], A2 35ColM = A% 37 FH foAQl Afol&
Holx] &ItHp<0.05). Quinn & Paton(1978)2] At wp=
W =S A2 EA WRCZF fHastes A& D7EFol| &
H dhildo] RiEA 0w WdHo RN B ¢ T
agtta Buste] 2 A9t fAke A gko] vEltth
Rice bagel premix2] WRC WH3}E KM, 5ColA A3k
A5 A4 WL RE felH o g Hhdte AEde B,
25C¢} 35T AFelle A7713to] doje what #9174
o2 7HAadts Aol JERITHp<0.05). AFL%7} HolR
o we} WRC7} #H4ashe 73S X9 0w, wheat bagel pre-

5=}

qn go L

Wheat bagel premix7} #|%ol] W& AWRCE A EWH
5CAA] AsHE A$E bagele] Ax AT} fojhoz
T2 z}o]E Holz] edthp<0.05). 25Ce A= #1742
NEFE Haishe A Ba, 35T 2-5%= VIEFE
bagel®] A% 2o} fo]%Q1 2fo|7} LG THp<0.05). Rice
bagel premix2] 7% 5T} 25 CAA = bagel2] = 29}
AWRC7Z} 921 2lo]l & HeolA] &%kem, 35ToA A7
she 7A-¢ AA7IRb] wed folAQl Afe]E HAthp<
0.05).

3) Sedimentation Value2} Pelshenke Value

Sedimentation value= "27}2] gluten-forming protein®] <F
I A2 ZAG AR, O gro] 255 AWA o] Fa
o Aol £ Aoz I ET) Sedimentation value
2 e 7RA e RS v 20 mL old), &
HE2 20~40 mL, ZEEE 60 mL ©]Fo 2 Al

g b
mix 2t WRC7F 2 A& 23 o] 3high vl 5409 23 AL e 40 mL °)3e] g 2t WL E
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Table S. Changes in water holding capacity (WRC) and alkaline water retention capacity (AWRC) of bagel prepared flour
mixes during storage period

Storage temp. Storage period WRC (%) AWRC (%)
(©) (month) Wheat" Rice? Wheat Rice
0 64.6+0.56° 78.8+5.13¢ 64.1£5.74% 65.0£0.20°
1 64.5+1 46° 77.70.57% 62.0+5.74% 64.620.56°
2 64.1+3.43° 74.2+1.47F 61.442.37% 64.60.56°
: 3 61.4+0.84" 73.7+0.49° 61.842.36% 64.60.56°
4 59.4+1.54° 70.7+0.74% 59.0+1.72¢ 64.6+0.56°
Mean:+S.D. 62.4+2.12 74.120.81 61.142.24 61.0+0.53
1 62.9+2.41% 72.6£0.76° 61.842.36% 64.60.56°
2 59.442.51° 68.4:+0.75% 57.4+0.65° 64.60.56°
25 3 52.8+1.54™ 66.8+2.58° 56.0+2.31™ 64.6+0.56°
4 52.24+0.17™ 65.0+2.01™ 55.3+1.62° 64.6+0.56°
Mean+S.D. 56.8+1.14 68.2+1.88 57.640.17 61.3+0.56
1 58.2+1.54° 68.4+0.75% 55.8+0.93™ 61.8+1.65°%
2 49.4+0.41° 66.4+1.22% 55.5+0.46° 57.840.75"
35 3 49.2+1.76° 65.7+1.67™ 55.520.45° 55.540.74®
4 49.2+1.58° 54.0£1.98° 54.5+0.93" 53.6+0.64°
Mean=S.D. 51.5+1.43 63.6£1.24 55.340.53 57.2+0.71

D Wheat bagel prepared flour mixes.
? Rice bagel prepared flour mixes.

 Means in a column sharing a common superscript letter (s) are not significantly different (p<0.05).

S Aoz dejx AtiChang HG 2004).

Pelshenke value:= Pelshenke P(1930)<} Cutler & Worzella
(1931)7F Az A& Ao zA A2 Ad
skt slolA] 7HE dsil AR = ole B
Ao Aget de AR B g A3
B2 oy yatdA E AES Adstet AMEI 3o,
wheat-meal fermentation time test ®=+= dough-ball test2}11 %=
3}, Pelshenke value® 30~60 min©]¥ ¥ E(soft wheat),
62~90 min®|™ F2F(medium wheat), 91 min®]/go|H 7}
2% (hard wheat)S. 2 FE3Ic}

Wheat bagel premix<} rice bagel premix2] sedimentation
value®} pelshenke value®] #17¢ 5= ¥3h= Table 67} £t Wheat
bagel premix$} rice bagel premix2] sedimentation value<}
Pelshenke value: AA-2 %7} A5dla A A7|7to] Zol=
of meh Az A Fuch gastdck sCe] A A 249
BH, 25T} 35T E A 1IHERE F27 <] 2ol =
HATHp<0.05). Rice bagel premix2] 7= 5T} 25Col A

A7 3MLEE, 35T AF INLFEE 54 z}o]
YERATH(p<0.05).

il rlr

4) Mixographoi 2|&t gt=E54

ArhRe] vl ke AL Thgo] &4 o] B
22 54 a3 J3Fs vtk viSe] g EB2AEA S
4871 Slste] F=2 Mlxographﬂ o] o E
FTE B8 U= A AR SRl
graph patterns ZtA| ©THWeak et al 1977).

Wheat bagel premix®] #7F-2=e} A7 7|7ke] W2 Mi-
xograph 5438 X Table 73} ZT}. Wheat bagel premix2]
A 771702 A7l k2 midline peak timeS EWH 58~
74 min© & 5] A<l 2ol S Holx] hrhp<0.05). o]} 2
2 372 band width at midline peak®} band width at 8.00
of mixing timed| M= 22 23S & & 3tk F, 5~35C
o] gt 1~47/0€ ] #7713t wheat bagel premix
°] Mixograph 54 F&F FA &= & F Utk 2
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Rice Bagel Premix2] A7 o] w& o|gehz 54

)
A

el 3t

Table 6. Changes in sedimentation value and Pelshenke value of bagel prepared flour mixes during storage period

Storage temp. Storage period Sedimentation value (mL) Pelshenke value (min)
(©) (month) Wheat" Rice? Wheat Rice
0 22.442.31° 14.3+0.58" 120.0+1.41° 93.542.12f
1 20.3+0.58% 13.8+0.29°" 94.5+2 83" 74.0+1.41°
2 19.7+0.58" 13.3+1.15%" 81.0£0.07¢ 49.5+0.71¢
. 3 18.3+1.00°>¢ 12.7+1.00% 70.0+0.00%" 46.5+2.12¢
4 17.0+0.58™ 11.0+1.00 73.5+0.71" 45.5+2.83%
Mean+S.D 18.8+0.73 12.7+0.89 79.8+1.52 53.9+1.81
1 20.0+1.53% 15.3+0.58¢ 83.0+0.71¢ 73.5+0.00°
2 18.3+1.00% 13.3+0.58%" 70.5+0.71° 48.5+1.414
25 3 17.7+1.53% 10.7+0.58" 68.0£1.41% 46.0+1.41¢
4 16.3+1.53" 10.0£0.00° 67.0£0.00° 41.0%1.54%
Mean+S.D. 18.1+1.47 12.3£0.38 72.1£0.82 52.3+1.30
1 19.3+2.08>¢ 12.01.00% 62.5+1.41% 73.0+3.54°
2 18.0+1.00°>¢ 10.7+1.53" 65.0£0.00° 41.0+0.71%
35 3 16.0£0.00° 10.00.58" 65.00.71>¢ 37.5+0.71%
4 16.7+0.58" 7.3+0.58" 61.0+£1.41° 35.543.54°
Mean=S.D. 17.5+0.98 10.0£1.11 63.4+0.86 46.8+2.29
D Wheat bagel prepared flour mixes.
? Rice bagel prepared flour mixes.
® Means in a column sharing a common superscript letter(s) are not significantly different (p<0.05).
Table 7. Changes in mixograph properties of wheat bagel prepared flour mixes during storage period
Storage temp. Storage period MPT" MPH? MPW? TXW?
(©) (month) (min) (%) (%) (%)
0 7.120.37% 72.3£0.07° 22.845.37 20.9£1.80
1 6.9+0.21° 69.8+1.15° 23.745.01° 17.6+2.19°
2 6.8+1.51° 74,242 57° 24.143 36" 18.3+2.93%
: 3 5.8+0.17° 76.6+0.50%" 30.847.66° 18.4+1.93®
4 6.1+1.06" 77.1£0.11° 28.4+4.09° 17.5+1.15°
Mean:S.D. 6.4+0.98 74.4+1.12 26.845.42 18.0+1.88
1 7.4+0.99" 73.042.48™ 24.4+6.81° 21.8+2.45™
2 6.3£0.29° 78.0+0.62 29.9+2.04° 20.4+1.15%
25 3 6.7+0.22° 74.5+1.27% 23.6+1.74° 19.440.36™
4 6.7+0.61° 78.6+0.91" 25.543.73" 22.5+0.51%
Mean+S.D. 6.8+0.77 76.0+1.03 25.9+4.41 21.0+1.04
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Table 7. Continued.
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Storage temp. Storage period MPT" MPH? MPW? XW?
(0 (month) (min) (%) (%) (%)
1 6.9+0.52" 71.4+0.45% 27.9+7.18" 22.7+1.63%
2 7.0+£0.04* 78.0+0.40" 23.2+2.88% 21.3+0.57%
35 3 6.6+0.28" 78.4+0.64" 31.241.13° 23.3£3.97°
4 6.7+0.11% 79.3+1.02° 31.24+0.95° 23.6+0.50°
Mean+£S.D. 6.8+0.31 76.8+0.87 28.44+3.24 22.742.03

Y Midline peak time.

? Midline peak height.

» Band width at midline peak.

¥ Band width at 8 min of mixing time.

% Means in a column sharing a common superscript letter(s) are not significantly different (p<0.05).

* Water absorption : 65%.

2L} wheat bagel premix©| 4] midline peak height= 5C<}
25Cel Ashe A5, A% 3/HDFE AL Aol & B
R, 35T = A7 270 5H [ Z Q1 Aol 7} ettt
(p<0.05). B2 FES A7kt & wo]ZFo] A Lee &
Park 2009)°14= 2F819] o] S7Fe45 peak widthe=
adleE S B33, peak timeZ} width at 8 mine 57}
= HolFRlon, ol B3t 275 4 o
Ao F7kR AT Easkgich
Rice bagel premix2] #7320 mh2 #7452t Mixograph
o] 5ARsE Bl Table 8% 2t 5T, 25C9 35T 4
% E% midline peak time®} band width at 8 min of mixing
timeol| 4] #7g717tel] whel {2221 zfe] 7} ViehA] ekske
™, midline peak heightol| = #% 370€ ¥-E, band width at
midline peakell A= A7 470 FE] o] 4<l 2fo] & EAth
(p<0.05). W2FA] rice bagel premix+= 5~35TC<} 1~4701L 3t
ol Mixograph 5732] wheat bagel premix®.t} FA] &2 A
o= AlsHTh

5) Rapid Visco Analyserof 2|5t S5}5M

U7 9 HdEe] 5354dS Brabender Amylograph/Visco-
graph 2 ©]-83}] IThHKohn S 2000). 2# Y} Amylography
= B2 g9 Alsrt B asta SHARte] 28 Ae)7] W&
of W o] Alurt gEE e ¥ S99 3] DAl
A vtel] ARgERA] Hete Fo Al 247t BTHCro-
sbie GB 1991). Z7]oll&= de Fitol F=E SH 31| st
7RtE]o] o] o] 8531 )& Rapid Visco Analyser(RVA)7}
o e WM e AR 33548 S45ke T A

7] $ == o851 lthDeffenbaugh & Walker 1989, Ross

et al 1987).

Wheat bagel premix2] #7713t & A7g-& ol w2 RVA
E41L Table 99} 2T} Wheat bagel premix2] 7-- Initial pas-
ting temperature’= A -2 Lo A A7) 7to] Zoj el uhat
A7 AN FE oA om Aol & BHGlow, 35T A=
A7g713ke] whet ZFo] 7h VER A 24 TH(p<0.05). Peak vis-
cosity= ZH7He] A7 2&ollA AA7|Rte] mE oA <l
Zpo|7F FERA] 283k o U(p<0.05), B3 -8 (shear stress)
o] Agsl= THOE FAE = breakdownd} Amylographi}
RVA graphollA] A&Ee] w3} e dEExe] A2y =
HE HRE A FE setbackS 212e] A A oA A%
717k whet STttt @2 TR HUkeE & o] 2]
A (Lee & Park 2009)l| M= ZFEl gifo] Frlelol wet
setbacke| 7FAdHe= ZAekS HYTH

Rice bagel premix2] A%7]7F T A% w2 RVA
535448 A EH Table 102 2t Rice bagel premix )]
719 Initial pasting temperature2} breakdown-2 | 3-2 =0
w2 A7713ke] AojdaE o211 2ol 7} i thp<0.05).
WA, peak viscosity$} setback-2 5C, 25C 2 35Tl A3
717ko] AojHe wet & Aol & B Thp<0.05).

£ Aol A wheat bagel premix<} rice bagel premix= #
A717ko] Frksla AL r) A5l wel peak visco-
sity, breakdown, setback®] #ko| 7l A2 Bt =,
setback®] 73-%- wheat bagel premix= 35CollA 3k 96.4
RVU, 5Cell4] bagel A% 25 14k 66.6 RVUR e}
29.8 RVU7} 5718k 21, rice bagel premix SA] 5C<] 7
9 33k 64.1 RVU, 35C 104.3 RVUZ 40.2 RVU ¥+ =
Al Skttt o] 9f 22 A4S drhFel AVERe] o]
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Table 8. Changes in mixograph properties of rice bagel prepared flour mixes during storage period

Storage temp. Storage period MPT" MPH? MPW? TXW?
(0) (month) (min) (%) (%) (%)
0 2.740.04> 74.543.61° 33.8+1.02° 23.0+1.29"
1 2.5+0.20° 74.4+1 29% 32.840.11° 21.4+1.29°
2 3.140.02 76.8+0.07" 32.540.57° 25.9+1.29°
5
3 3.240.69® 78.0:£0.28% 34.1+0.50° 23.7+0.64°
4 4.0+2.25% 79.0+0.91° 33.540.62° 26.1+0.00°
Mean+S.D. 3.2+1.34 77.1£0.63 33.240.44 24.3+1.60
1 2.9+0.28% 72.1+0.93 33.4+2.19° 21.2+0.50°
2 3.340.50° 74.8+1.41%° 34.6+1.13° 22.6+1.06"
25 3 3.5+0.38% 77.0+0.50° 34.2+1.41° 23.9+0.97°
4 3.340.74% 78.3+0.33°% 37.742.19¢ 24.9+1.27
Mean+S.D. 3.340.47 75.6+0.79 35.0+1.72 23.2+0.95
1 3.940.14® 74.240.61%° 32.9+1.20° 22.7+1.34°
2 4.2+0.13% 75.0:£0.62% 32.8+0.31° 26.245.06°
35 3 4.7+0.70" 77.240.85¢ 33.3+0.23" 25.442.83°
4 5.0+0.59" 78.0+0.42°% 29.7+1.77° 25.942.99*
Mean+S.D. 4.6+0.38 76.140.63 32.24+0.86 25.143.09

Y Midline peak time.

? Midline peak height.

) Band width at midline peak.

Band width at 8 min of mixing time.

Means in a column sharing a common superscript letter (s) are not significantly different (»p<0.05).
* Water absorption : 65%.

4
5)

Table 9. Changes in rapid visco analyser pasting properties of wheat bagel prepared flour mixes during storage period

Storage temp. Storage period Initial pasting temp. Viscosity (RVU)
(0 (month) () Peak Breakdown Setback
0 68.840.45>" 179.8+42.2% 36.8+8.22° 66.6+9.46°
1 68.80.51% 187.1£15.8% 50.8+9.28% 76.1+5.62%
2 71.0£0.05° 169.7+49.2° 51.6+8.17® 68.9+7.28%
: 3 69.940.43° 200.8+1.47% 55.3+3.49° 74.14.02%
4 65.5+1.75 181.5+37.8% 53.024.92° 73.1£8.09°
Mean:S.D. 68.840.87 184.5+31.2 52.7+7.24 73.147.14
1 70.420.53° 185.7+30.9° 54.0£7.72° 78.0+9.84°
2 68.9+0.98" 198.1+£32.8% 57.8+7.41° 79.9+£5.79%4
25 3 67.1£1.65% 191.3+23.3% 58.6+4.92° 82.4+4.05°¢
4 65.5+2.67* 235.3429.3° 65.9+5.91% 91.6+3.65%

Mean+S.D. 68.0+1.53 202.6+27.8 59.1£6.12 83.0+£5.63
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Table 9. Continued
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Storage temp. Storage period Initial pasting temp.

Viscosity (RVU)

(©) (month) (©) Peak Breakdown Setback
1 69.120.49" 2104227 66.7+5.40" 91.04.64°*
2 68.3+2.86™ 210.4£31.6™ 62.2+8.84™ 90.1+7.65%*
35 3 69.8+0.38" 227.0£11.4" 74.5+4.76° 98.3+3.95°"
4 69.1£1.31™ 242.4+57.8° 77.219.04° 106.1+11.5
Mean+S.D. 69.1+1.28 222.6+39.2 70.15+9.08 96.4+8.72

D Means in a column sharing a common superscript letter (s) are not significantly different (p<0.05).

Table 10. Changes in rapid visco analyser pasting properties of rice bagel prepared flour mixes during storage period

Storage temp.  Storage period Initial pasting temp.

Viscosity (RVU)

() (month) (C) Peak Breakdown Setback
0 73.9+0.52°) 162.8+6.50° 59.9+2.50 64.1+0.86"
1 73.7+0.52° 172.1£6.76™ 61.0+5.04™ 68.9+1.59
2 72.9+0.42° 186.6+4.04% 57.242.79® 76.8+0.74°
. 3 75.30.48° 180.7+0.48" 62.1+1.61™ 74.141.23¢
4 71.5+1.42% 181.4+0.42" 51.045.17° 76.443.19°
Mean:S.D. 72.6£0.78 180.2+2.71 57.8+3.38 74.142.07
1 73.2+0.56° 166.0+7.13° 59.9+4.98" 74.9+3.96
2 73.2+1.71° 187.148.26% 63.1£5.84" 87.7+1.12°
25 3 73.9+0.61° 197.1£2.47% 64.6+1.65™ 93.8+0.96°
4 74.1+0.88° 205.3+£9.34°F 61.0+5.67™ 96.3+3.22°
MeanS.D. 73.6+0.87 188.9+6.87 62.2+4.53 88.242.18
1 73.140.51° 181.3+3.87% 57.0£5.17% 84.343.79"
2 73.4+1.60° 217.2+11.4% 64.8+6.16™ 108.9+3.17°
35 3 73.4+2.96° 205.3+£8.23¢" 60.3+5.98" 111.343.05°
4 74.0+£0.41° 231.3£12.22' 68.4+1.38° 112.6+2.79°
Mean+S.D. 73.5+1.99 208.8+9.87 64.9+4.82 104.3+3.00

Y Means in a column sharing a common superscript letter (s) are not significantly different (p<0.05).

o}
< <oJu]gt}. Chang HG(2004)2] Aol <lahd =7
ZT A AEL UAH R sepr ek =gt
F43H AE7} <53 breakdown d2to] ATk
uh Qlvh "7bRe dEoE H7be wlolE9 A (Lee &
Suh 2002)°l] 4= peak viscosity”} 734>+ HFH, Initial pasting
temperature?} breakdown 5718t AeS HITh

cross-link®] o] $lo] HlwA Hol thale] <kgAdo] 9L
=

s o I
i
o o HE oS

6) MEEAM

Bagel premixZ 5, 25, 35 CollA 471€¥ B A3 & A
Z3F wheat bagel®} rice bagel®] 3], A & H]|&H S =
g A¥= Table 117} 2t}

Wheat bagel premix®] 73-7-, 7-3]2] #1315 H¥ wheat bagel
Az F 5917} 300 mLRIH] ¥lste], L 713t ek A
T2} S7Fstel whebA #H a1 23%71A] AHashe A Ee Bk
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Table 11 Bagel properties prepared from wheat and bagel prepared flour mixes during storage period

Loaf volume (mL)

Storage period  Storage temp.

Loaf weight (g) Sp. loaf vol. (mL/g)

(month) (©) Wheat" Rice? Wheat Rice Wheat Rice
0 300+2.28% 270+4.14° 81.7+0.09 82.6+0.13° 3.7+0.01¢ 3.3£0.01°
4 5 280+2.28° 260+0.01° 87.0+0.28" 82.6+0.71% 3.240.01° 3.0£0.01°
4 25 260+0.01° 250+4.14° 87.5+0.49° 87.3+2.97° 3.0£0.01° 2.9+0.01°
4 35 230+4.43" 205+7.07° 87.5+0.49° 87.20.64° 2.6+0.01° 2.4+0.01°

D Wheat bagel prepared flour mixes.
? Rice bagel prepared flour mixes.

9 Means in a column sharing a common superscript letter (s) are not significantly different (p<0.05).

FAIE fFelAR] Aol 7F vEhA] efskon, B84 o] 75
+= wheat bagel Al 7} 3.7 mL/ge.2 A =rt S71E
of webr FelHow radhe A EATHp<0.05).

SHA, rice bagel premix2| 7-F, F3]= 35 TolA F<l4
Q1 2pol & B, FUF U= wheat bagel premixE.rh
zZxon, U T ARGt A5l weka F3i7t
asle e Hth FA S vl84 2 25T 9} 35°CallA]
2421 zto| 7t YENE O, bagele] FA9} v]-8-4 2] ¥z}
= wheat bagel premix .0} 22 7S Ho o= A|WAA
o Wrte7F Agtstr] wW&eleta Absdh

Wheat bagel premix 2 THE bagel®] crumb =5
12 Table 129} 2t} HEE Uehlle Lake #178713F 470
4] bagelo] AALEo w} Zadte AEFS Bl 5T
o] 757t 7P 2 s Belom, 25T 9] -9 bagel A%
A gt fo A2l ztol 7t SIATHp<0.05). Rice bagel premix
o Afe A &= wat Aol7b JEhA] kit
(p<0.05). A& YERN= a3k-S wheat bagel premix2| 735

s

(IR

H

5CoAA = FolAQ 2fel7} gIJAIRE, 25T 35TCE e
Q1 2ol & HI T Rice bagel premixe A7 2= we}
o)Al Afol7t gllth(p<0.05). NS YeERl= b3k
wheat bagel premix2| 7% 5C<} 35T 433 A9
o] el AJo]E UEIIL Rice bagel premixe A7 2o
et o<1 ko] 7t fIATHp<0.05).

olike] Azlo| A rice bagel premixZ 471 €3t 5, 25, 35C
2 Agetds f bagelo] M=o JEFS A Fe= Ao
At E T

Wheat bagel premix$} rice bagel premix @ A 23} bagel2]
A7 A7 2o whe A= 572 Table 133 2tk
Wheat bagel premix2] hardnessi= bagel A3 239} #73-2
Tof ek frof ARl Aol & BYlx, 5T W A=rF 7 2
7l YERATE Rice bagel premix®] 7A-$%= A2 we}
el 89l el 7} UEFE o™, wheat bagel premix”} rice ba-
gel premix 2.t} & A AT oA Ayl o IA Yelgth
ol I} Aol 7pxl o] HdHol oJalf w=3ke] H=rt ot

o2

T~

Table 12. Changes in crumb color of wheat bagel/rice bagel prepared from wheat and rice prepared flour mixes during

storage period

Storage period (month)  Storage temp. (C) L a b

0 74.6+1.06°) —12.2+0.25° 43.8+0.53°

Wheat 5 77.242.36° —12.3£0.59" 46.3+0.59°
bagel 4 25 72.5+1.46" ~11.5+0.44° 42.6+0.44°
35 68.9+1.69° —11.10.23" 40.8+0.23"

0 76.7+1.31°Y -12.2+0.31° 45.140.73°

Rice 5 7484137 ~12.8+1.98° 43.4+4 33
bagel 4 25 76.142.45° -11.0£0.77* 44.7+0.77°
35 76.3£0.99" —10.4+1.72° 4524127

Y Means in a column sharing a common superscript letter (s) are not significantly different (p<0.05).
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Table 13. Texture properties of wheat bagels/rice bagel prepared from wheat and rice prepared flour mixes during storage

period

Textural properties  Storage period (month)

Storage temp.(C)

Wheat bagel Rice bagel

0 399.0+51.60% 383.9+41.74°
5 816.2427.7° 814.6+45.0°
Hardness

4 25 741.0£73.0° 644.0£67.4°

35 734.6+61.0° 713.0+43.4°
27] woleta Atsdth w3} S e A7 A4 o ARz e Arw 1A%l AlolE EATHp<0.05).
J_«] A (Lent & Grant 2001)°| A& Hlo]29] A=e A% wEbA] A7k A7 220 whe} wheat bagel premix
T} Yol wat Zoksigtta Busksich 9} rice bagel premix7} 2 } |5 Ho|x] %222 rice bagel

e ol AE

Wheat bagel premix$} rice bagel premix @ THE A2 A
2 7123 ;2o 2 o]3}skA B4, rapid visco ana-
lyserol] €]t 58157, mixograph ¥r= 54, AlF5A4 2 A
Tot Are gk 545 AuEsith

A%} % pHE wheat bagel premix$} rice bagel premix
T AZE} A7t whe} folH o g FHaishe AEke

Aon, FEdEE A7 A=) STl o
o BEgol Feldom gaat Ao eThp<005).

Water retention capacity, alkaline water retention capacity,

2

sedimentation value$} Pelshenke value= wheat bagel premix
9} rice bagel premix B AL} ol a1, A&7 A
ool whet Fatgko] FoHor Fidte FdFS BT
(»<0.05).

Mixograph®] 73-$- wheat bagel premix<} rice bagel premix
2] midline peak time¥} band width at 8 min of mixing time®]|
A A=t A 713 e wheh 19 2Q1 ztol & HeolA| %
A THp<0.05).

Rapid visco analyserol] 2|3t 33548 B wheat bagel
premix®] 77, A=} 417471 7tel] whet initial pasting tem-
perature$} breakdown -] F 02 2fo]E E$OU peak
viscosity 2} setbacke A 7|7He} 2271 S71gl] mel f
2421 #Fol7t §AATHp<0.05). Rice bagel premix2] 73-F- ini-
tial pasting temperature?t 22 Q1 2to] 7} VbR tA] 23ttt
(p<0.05).

AEEA <] wheat bagel premix®} rice bagel premix
o] H]-&A 9] A= FoAQl Aol & BHlom, Are] 75
= wheat bagel premix®] 7% L #k, a 3k b gtollA] A4
ol w2 2Q1 zke|7} Ve THp<0.05).

Z7717ko| nh2 wheat bagel premix @} rice bagel premix

(e}
A5

premixE A3 AlHSHA FopH Zdlixjo] =] 7+ n)j %
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