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A Study on Applying the Biopolymer (hydroxyethyl methylcellulose) to
Prepare Quick Bread Rice Muffins

Joo—Hee Kim and Mi-Young KangJr
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Kyungpook National University, Daegu 702-701, Korea

Abstract

We examined the quality characteristics and conducted a sensory evaluation of muffins made with rice flour and the biopolymer

hydroxyethyl methylcellulose (HEMC) to identify a new health functional food additive. First, overrun and foam stability of HEMC-HV (high

viscosity) was better than HEMC-LV (low viscosity) to prepare muffins. Also the quality of rice muffins(volume, specific cake volume, and

baking loss) was analyzed. There was no significant difference in the sensory evaluation of rice flour muffins containing foam mixture(egg

white:HEMC-HV, 3:1, v/v) and muffin made from flour, The results showed that HEMC-HV was suitable for quick bread muftin-making using

100% rice flour,
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EA3 AiAlo] dthDickinson E 2003, Dobraszczyk BJ
2003, Schober TJ & 2008, Sivaramakrishnan HP 5 2004),
wEdAe oA dojx= ok bR, s
%, FUONZER, FelollolSf, Wl o uho|oF el
(Lee SH¥} Park TJ 2010)F9lA HEMC 2F/9} Wil &
ol o 2ke) AF BB - & vE AZE AT E
e ARSI AFAol st AFe] Az 4 7t
B AES J5A #4090 1TH B 2 BAe
2 upo]eFemEoe] thFstAl AREEIL QO (WHO 1991),
53] 42202 AEAEL hdAe] grE] Qlvk= Hol
A A AAHeR A wol B8ET S Agolckeviies
JW 2003, Jones JM 2000),

FEZA|Z 2 HoldAE R Q A (Hydroxypropyl Ethylcellulose,
HEMC)= AE2Q2 Ao Aolid-H2M, HPMC(Hydroxypropyl
Methylcellulose)?t  F-AFHI, A=, A= 2&7|(d7]¢}
SEEA|Z2gT|o] AEulg)d uet tekdt SA4S dERY
H(Gomez M % 2007, Collar C 5 1999, Guarda A % 2004,
Rosell CM & 2001), 53] 2&wel web 23 vhfatA &
29 4 b #8% 548 AL U8 ZeE A=
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Azl X7t 2 23F(HEMCLV, HEMC-HV)S] H}o]
©  Z2]W(hydroxyethyl methyl cellulose)S 2FAAH3}sto 2
FE Algwdol ARgSEk. AZFF(E 100%, FITTFAE, T
A, WR0EE, AR, F4b, dlEsA, E3h 2
71e} EAIEQ] WAL, &4, AE((F) IR HAE, A
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AZEHXHSS Kim MRF Imm JY(2004) 8|3l Phillips LG
S(1987)9] WS dF £ oM, AIE 200 g& 10
EZF AlF-E mixer(Model K5SS, Kitchen Aid Inc., Detroit, MI,
USA)E whipping3t®] FAE= 100 mLe] FAE 7314,
(MNE 100 mLe] FA - AZ 100 mLe] FA)/AE 100 mLe]
) x 100 & overrun(%) 0.2 FEAIEF oM, #Fo] ¢HA
A(drainage)& Stahe SK5(1982)9] HPHo| F3lo], FXH 7
F5 100 mLo] &71e, 20 g¥ &A HiL, A4 5 mmo T+

sl A Z % 2] 981 3] %] A|28A A|43(2012)

ol A #d Sl Sl Aol & ARE sk A
%, EEve AAlYg FAE  digital balance(Dragon 204,
Mettler Toledo Co,, Ltd., Shanghai, China)2 103] wh& =7
atol Agatiet.

A

ORERECIRERE

Wy wk=Ey ol 9l HEMCO]  H]E(specific  gravity)S
AACC 10-15(2000)9] "ol wheHH]F(g/mL) = jks 5
/B BAEY] UEE 1,00 gmlE 7)) AEeelaL, pHE
AACC ol wl AE E& mixingo] B ¥HE 15 go &
T 100 mLg Yol detdlg e 3087 e &, A
Lo 108 WASle], pH meter(MP220, Mettler Toledo,
Switzerland) & o]-&ste] ZA3Hqrt. elal HHA AEE &
stsled, 342 HA=A(Digital  Viscometer, Model DV-1+,
Brookfield Engineering, USA)Z o]&3le] ZAsllon, =4
Z12 vAdd 50 go] AEE Hol, 2WE No. S64, 3%
% 6 rpmollA o 113 B AATHEA, 103] o) vHE 2%
& Pagtoan A=seltt
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HEMC §H4& SHTE o83 2417kl BaAA HF
FTE 1%(wvE THEY AR, B4 Bo Wl HEMC
S 7247 ol AFS FA 2 AT, Table 29
vjgulo] el Q55 EFste] ¥kE ¥ 7 X 55 x 45 cm
o] 948 o 50 g¥ Ztzt ol 170CE AdH ArdaL
BEAAZY, A&)olA] 2087 T4t

) #Rg 23, wAA 2§ £48

HAs A4 1ARE A7 & BAE S, &
Ao g KHulE Sttt v8A2 v 1 go] AA|
s 28 FAR UrolA BAIBIYA. w7 EAEwWS
(37 A A - 371 & 2AAE7] A A x 100 o &

Arrake] Attt

©) 713% A

HHS Azt gl Az A & AEstn 2
FAge dishdAy 208S Ak, Ad 54 4 37t &
ol digte] w&S & §F 2R VSR HARE AAIES
th A7 Alzd mae Aedi 1Az B3 5 wEs
3x3x15 cm’?] A7 el 7 Ag AE B i8S FY
st Al ol AASHTE. Wl A &, ut, 22 A
AAR 712=e] s7HA] &l sy FHE TVzx 7H F
THog 747k Jrhekelal, b el W3] A4 =2A5E =

2 AT BAEAMLE SPSS V 18.0(Statistical Package for
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the Social Sciences, Chicago, IL, USA)S ©]&3}a] ANOVAZS
2N 5FST} —i—@ ZEAFole] o) AE Duncan's multiple range
test2 p(0.05 FEAA HAASF A}
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) "lo]Q Fe|w o] o]slshy EAo| w2 7|¥A] vl
71ZAR 9 §IEANL dutd oz AR AR EA
w2} 9d3kS Hk=th(Dikinson E 2001) % o 1% ”é ‘:'1

d 2 J *ﬁg 57}*lf’lt %Atoi HMO Z
He] &85 HAEsh= Aolug, Eejslshd 542 HA 2
ilﬁiﬂﬁ 2|37} Table 1] A|ASh= vle} o] 2 FHe
Hlo] e ZEHE ALl X o]E wloleZEHEY 7|E
& 2}74 AE3IQITE. HEMC-HVS alEApEke] nlo]Q #
HZH HEMCLVY] BIs|A] HlEA]7]9] XSee tha Yo}
Aol AR Z7] wited 2Fe B4 NdES gk H7t
A=A A AES FaAo] v vloloFewetal Azt
"o} o] 2 FF/F uleloEZEH 0.1%, 0.5%, 1% % A
F394 ¢ S HES A, AFFYFg 1o A
S0 HEMC-LVE 0.1%014 8|7l Tl (801, 23%)&4 zo

over-run FXx/(862.92%)F YERL UoH, w2t F7HE
T2 AFE YHAHLE Yolx Y A, ﬁE EAE

7}A= HEMC-HVE HEMC-LV Ht} ﬁ%EOJ 1%01]/\1 vl
A Wi fARE Axe] AFFHAALE Bt dd FAH

Table 1. Formulas for rice muffin with different levels of HEMC

o OE MZIE HIIS2MO| Ho|2Z2|H(Hydroxyethyl Methylcellulose, HEMC) 24 2% 425

Table 2, Viscosity and degree of substitution in HEMC

Degree of substitution (%)

Sample Viscosity (cps) Hydroxyethyl
Methoxy group
group
HEMC-LV" 24,050 251 74
HEMC-HV? 62,000 232 7.0

1 o 2) . o
LV; low viscosity, “HV; high viscosity.

Table 3, Foam stability from different concentrations of HEMC

Sample Drainage weight(g)

Control (whole egg white) 1425 + 081°
 om mmtars

HEMC-LV' 0.5% 0.00 £ 0.00"

1.0% 0.00 + 0.00"
 om @2etsi6

HEMC-HV” 0.5% 5935 + 1.71°

1.0% 0.00 + 000"

HEMC content (%)

Ingredients (g) Control

WF=0" WF=100

RF-0 RF-25 RF-50 RF-75 RF-100

Wheat flour 100 100 - - - - R

Rice flour - - 100 100 100 100 100
Batter
Salt 1 1 1 1 1 1 1
Baking
1 1 1 1 1 1
,,,,,,,,, powder
Egg white 200 - 200 150 100 50 -
Foam 1% HEMC - 200 - 50 100 150 200

Sugar 100 100 100 100 100 100 100

AZ9] AL Table 39 YERE=
7HA™ | vhe AAS 7}A]E HEMC-LVE

UWF-0 ; Wheat flour + egg white foam 100%,

WF-100 ; Wheat flour + HEMC-HV foam 100%,

RF-0 ; Rice flour + egg white foam 100%,

RF-25 ; Rice flour + egg white foam 75% and HEMC-HV foam 25%,
RF-50 ; Rice flour + egg white foam 50% and HEMC-HV foam 50%,
RF-75 ; Rice flour + egg white foam 25% and HEMC-HV foam 75%,
RF-100 ; Rice flour + HEMC-HV foam 100%.

1)LV, low viscosity, 2)HV, high viscosity.

Values are Mean * SD.

Means with the same letter in column are not significantly different at
p<0.05.
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Fig. 1. Overrun from different concentrations of HEMC,

HEMC-LV, low viscosity, HEMC-HV, high viscosity.
Means with the same letter in column are not significantly different at p(0.05.

vhe} Zro|, AEAFS
0.5% FTEAAE ¢k

AY AZo] ANYE AL T 5 9o, HEMC-HVE
1% }l:l:’]
Ak, e, %— %
of W2 AF FAo] Ankdle] o] el
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Table 4= wlo]lQFgnie] H7leke] we W W] Ak,
% 9 pH SAE Avtolt. wholeFeln] 100% WEel 3
S A7VFEYG UEE wEe Huvt foHos =4 54
=lth. o]+ Park YS9} Chang HGO| HIiL(2007)dA & 2
hREg Wl A% B Apole] Hgo] dofd uf
*Fu«l Fgol oFety] whel oz AlgELh @9 Cho

5(2008)2 H7}Fol hydrocolloidE H7Fshd =7} F71
o}—— AL ABRE0] F£adsto g AAXA ZHAtor

Age] gl 29I THIRASE T glon o
3 s 44d e Fadgel sasEs 74Y 2
ol S7HE AL, FAlel AUk Feskel wro] dojubHA
2ol opdR et §EEH7] ARt AwTl e
&J7]e]l hydrocolloid7} EA3HH AEdEE WS 71&stEt
3 unagic vl eFeinle) Hrlee] b v W
Zo] Ee Ams Ui e uloleEev] g9l 449
x41:7]. :::7] aHDo 7}4\0; /\}g_ﬂu].

o] HlF F39b exwre5Ad0] FFE PIAE 8R1S
2 HFo] FFE dAEFe HyE: Zo]ErHChung YS9
Kim DJ 2009), #7}F w4 wlo]eZ g™ 25~75% 7}
e feldel Aok gL, 1000 vholeEelw Az} A
Wieng W My & o ke vFe B
& HFe AolauEe gy ol W ¥ B
o] E&xo] ¢J7] ujFE(Ashwini R¥} Indrani D 2009)C.F u}
ol e EE MV LRRET AVLE HiEd ¢ ofZEe A
o7 AztE

dhEo] TRl pH WIS Mo} Y Zom A$A)
=i, AolaE mAgH 7] , 9L wule] M7 oksl g E
ze % Y e Ru) 54 ek, vy dney oz
292 A Qtﬂ FAlo)la+= 7&2 7%, 73 moe] A 9 7
sk & At sho] Wil sk dth(yang HY 5 2009). H}o]L
Fev Arbo] F7METE W] pHe oA o= HAs
QA L7FFe} ALl 100% vlo]lFE|w H7lgh vk
oAl Abelzh glsiet.

(3) HlolQ EEv AF H7b & A A

vl AEs} vho] @ ZEB(HEMC-HY) AFS 44 H&=
SetatHA, & 3ol TheAs AES 23 Fig 20 AN
3l %“i = 9] ‘;}UVWOEC g F ARo] i AFE

olE W AFEES 3 11 o HER sl vhsste] Alx
zﬂ- 2 W (D)9 H/\Lo] 71 vldAs AS & 5 99

wole] Ryl vAA 2D F7] £A5L Table 59 2t} o
A B G7F 7P A2 RIE HYAL, A, coF HEo] DY
Bl 163.20~177.00 mLOZ f2]H9] zo] glo] 7P &&
& YepfiQlet. vloleEeln ko] SUKETE dix
T} vlas] s fojHoR sG] ols ddeHAl
FAE vtoleZelme] 7|E7} bakingell o3 FAIHA =
Ao 2 AZHEY}E Mara EBQ} Cristina MR(2006)%= par-baked
A zol] WrFE ] 0.5% HPMCE H7letele w), Fu)7}
Fhien S & Agol vl g AsELE o
270 HologunE Al AEFe) sk s
Al ol U e elozelvlel e WEon Au
=} E‘:fﬂ- Paton D 5(1981)L ZH3l &9 H{f+= ¥
5} 45700 WRoz Qo] wAE PN ExT
202 1% Bohn sl 1ene prRgeol Hopd
sloloelelel S4e 493 olaqhd DAY ol
el Hold £4E % 4 L Aow AzkE,

WA vloloEelul Aol ZRSE pashe
e HoIn. meb weleFe Wbt WA AR %
darhd olg nesp] 9 e WRAEe Abgol Ha
% oz peEch, 2eht v Ash Do HAHe] fol4

Een

Table 4, Physicochemical properties of muffin batters substituted with different levels of HEMC

Viscosity Specific gravity
(cP) (g/ml) Pr
Wheat flour with egg white foam 160125 * 356.32" 037 + 003" 854 + 001"
Wheat flour with HEMC-HV foam only 97037.5 + 1646,59* 056 + 0,02 825 + 002"
Rice powder with egg white foam 224300 + 400.14° 040 + 0,02 880 + 0,02
Rice powder with egg white foam 75% and HEMC-HV foam 25% 243700 + 1255.26° 043 + 002" 857 + 0.04°
Rice powder with egg white foam 50% and HEMC-HV foam 50% 488200 * 1637.61" 044 + 0,03 851 + 003"
Rice powder with egg white foam 25% and HEMC-HV foam 75% 511500 % 301.66° 045 + 0.04™ 834 + 003"
Rice powder with HEMG-HV foam only 84430.0 + 429.60' 052 + 0,01 824 + 003"

Values are MeantSD,

Means with the same letter in column are not significantly different at p<{0.05.

A F e A3 A A28H Al4%7(2012)
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Table 5, Muffin volume, specific muffin volume and baking loss of muffins with different levels of HEMC

Sample Volume Specific muffin volume Baking loss
(mL) (mL/g) (%)

Wheat flour with egg white foam only 168.90+10,55" 215 = 0.20° 8150 + 015"
Wheat flour with HEMC-HV foam only 56.73+2.97" 151 £ 007" 2055 *+ 0.80°
Rice powder with egg white foam only 169,00 * 14.80° 209 + 022° 1226 + 0417
Rice powder with egg white foam 75% and HEMC-HV foam 25% 17020 + 12.18" 229 + 0.14d° 1111 = 091
Rice powder with egg white foam 50% and HEMC-HV foam 50% 122,67 + 808 198 * 006" 1473 + 0.26°
Rice powder with egg white foam 25% and HEMC-HV foam 75% 8667 + 833 178 + 010 17.34 + 098
Rice powder with HEMC-HV foam only 65.03 = 6.26' 157 + 003" 17.92 + 0.64°

Values are Mean®SD,
Means with the same letter in column are not significantly different at p¢0.05.

Table 6, Sensory evaluation of muffins with different levels of HEMC

Sensory characteristics

Muffins
Color Flavor Taste Texture Overall acceptability

A" 6.7140.77° 5.88+1.22 5.53+1.66" 6.29+1 40 6.00+1,58°
4.06+097" 3.9440.97" 359+ 23" 3.53%1.66' 37141.16"

612092 5414118 5.12+1.39" 6.0941.99° 6.01+1,06"

D 6.29%1.27° 6.00+1,12° 5.76+1.96° 6.38+1.68° 6.41%1 32"

E 6.1240.86° 5.35+0.70" 4.94+1 20" 5.18+1 42 5.53+1,01

F 518088 4.88+0.78" 4714121 453+177" 4.88+0.86”

G 3.76+1,03" 5.18+0.81™ 4.4142,00" 3.88+2,50" 4,59+1.94"

YA; wheat flour with egg white foam only,

B; wheat flour with HEMC-HV foam only,

C; rice powder with egg white foam only,

D; rice powder with egg white foam 75% and HEMC-HV foam 25%,

E; rice powder with egg white foam 50% and HEMC-HV foam 50%,

F; rice powder with egg white foam 25% and HEMC-HV foam 75%,

G; rice powder with HEMC-HV foam only.

Values are Mean®SD,

Means with the same letter in column are not significantly different at p(0.05.

oL AL gle A& WY, AAg o] wlelegeln] A7k ol7b §l9lth Kim MK 5(2009)9] Hiteld= R FF o
wol Fyjeh oY B, AR AL Al U ] HPMCE 0.5% H7Feh AolA] tiz7rot of 138 vhe
I AEE Ju JE §20002 7R d0nE AHRR W wY] EdES HAloh o8 Hul AhRe] Mg ok v
Agh @A o Aol thETHY oF 18% Gk wlAAE 2t oleEEM ks w] E4ES 2 & e AR AR
Trba ®uskglrh, Kim MHOF shin MS(003) E o]9le] )
EFEoR e AxT A ol dFHe T i TEE Fejste nloleEenE HIsh & wile] A, ¥,
mE Hugiavh ojfolilvtn musigledl B AddrMe vk 2% AAHC] Vs 5o 7 FE2 7H Hxy
A7VEe QAL wiAA Al 2A G vIAA XSSl o] & ol8ste] Hrkshith(Table 6). & W UlFef A& Ast
T 2 AR AR bR AMEeE U kRt 2 o 7P w2 ASR Usgth B o7t 7P e A 7]
< AR AE meshE 7M7) Wwog Alsdth g | S5 Hglow upoleEere] o] SUIESE U Vs
7ol wjE Azke] 1 dAsksEe] viha BiKim 0 =8 Btk ¥ J]e=E b7t 7P itk vk b7t vt
NS} shin WS 2009 5=d] o] Heksh= Aol w& A& A ¥E& VIEES KA, 2A AAER] sk A, C
8& 71 vroleEenieta A7hEn D7F el #Ql Zpolglol 71 wQtct. ofeke] Algd dhgh A
w7 SAEE v Ak 7P kAL, Bt fejH e vh HLZ—%J #sH 715 EWW freAh BA o de A
&gk 2y e cok Dof ] EdECl FelHel A s W AE bEog AxF WiEHH@REG D 7
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Fig. 2. Cross sectional images of rice muffin prepared

with different HEMC contents,

A; wheat flour with egg white foam only,
B; wheat flour with HEMC-HV foam only,
C; rice powder with egg white foam only,
D; rice powder with egg white foam 75% and HEMC-HV foam 25%,
E; rice powder with egg white foam 50% and HEMC-HV foam 50%,
F; rice powder with egg white foam 25% and HEMC-HV foam 75%,
G; rice powder with HEMC-HV foam only.
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