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Quality Characteristics of Low-Fat Muffin Containing Corn Bran Fiber -
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Abstract

The aim of this study was to develop muffins in which corn bran fiber was substituted 10, 30, 50 or 70% for
fat and the quality characteristics were compared with a full-fat counterpart. The volume and height of muffin
was highest in control and decreased with increasing corn bran fiber content, but no difference in weight was
observed (p <0.05). The incorporation of corn bran fiber in the product lowered lightness and redness values
but decreased yellowness values. The mechanical texture parameters including hardness, springiness, gumminess
and brittleness increased with increasing corn bran fiber levels. Scanning electron microscope showed that the
size of air cells was decreased with increasing corn bran fiber levels. Sensory analysis yielded muffin with
30% substitution of butter with corn bran fiber was considered to be as acceptable as control.
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2 & Elviete] AAZ ARt e A4 oF
Al stz A gE o7t wpe} A A H o] S35}
SaledoFFAbe] 23bd 14l 19 AW A FHske] 1980 =
21.8 g, 199041 = 289 golxd Zlo] 1998 e+ 415 g2 2
vl F43] ek ole ALR vreldti). o2
A9 A Fobe vte o] Hw vk ¥4k,
A% Al 9 gk o) A% g AduA) =
2 3353 3Ich(23). o]ell & - AR Al F el
=9 —9L:IL 7} S7F8HAl J 3 Al Fell HrtE=
A& 5 gl e A A2 A7
] o qle} et A Fell A 2 uke] ghek
o248 UFEe FAH LR Aubo] A|-F3)
£ gv], A7 4 297 59 SAJo] H3)E=
T Ath4,5). ufetA] Aubo] A Fo Fod3}t= 7]
A3 g & A FEA d3e A A 7= AW

A AL Aol o) AFH 2 gl YA B =
1 2A ol ule} € 53EA -, A Al - 2 A ubA 2w A
A2 FEE(6,7) 1 F BstEA Ao A A7 B
o2 g Ag-=Ha 913 2 9| & maltodextrin, polydex-
trose, inulin ¥ gum 5-& o] &3l AHA| . A QA F-E
Az dFE] EaHz 9th(8-13). Corn brand cel-
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2 oE ko] E71g ¢S ulEe] 3y & ok ¢
22 A4E A8 FvE A e g ??}5}(17)
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Corn Bran Fiberg o143 Ax4} v 9]

5, B?H(ﬁﬂﬂl‘?r%‘}) A (A, wlo)Z) It (A
) R 2F(EH ) 5L AFolA Fsted A3t o g
SHEA A1 9o] A A 2 AH8-¥ corn bran fiber£ Z-trim(Fiber-
Gel Technologies Inc., Mundelein, IL, USA) 22-& 9l 5
of Abg-tglon RS B3 AR & (12002 £33}
o F3AIZ F Ab8-skgi)

HEe M=

HA odut v AZEH18)E ALt A mdt
U] Table 13 Zth. &, D75, wlo]7) h¢rie} 232 A
Aste] Fa Ak AR, Sf, e 2 ﬁ"‘ﬁi}ﬁ corn bran fiber
Z #713e] hand mixerZ 187 4F53 £ A3 A8 E
< 9ol 2027 WSk FARIE 7wyl 35 g4
FHsto] Ald® Lol W & 190°C, oFAE 190°Cell 4]
2087 FHH F FA Aol AolA 142 W2g &
zhg BA el AMg-stsiTt

A

"
Zep g, 240, 238, 2 4%
3 %2

AOCACH (19)) o] s}ed H-A3)¢] 3 712} 33 o)A} ul

HES ME =X

o] M e i o] g WXA|(JX 777, Juki, Japan)
£ ©]4-3}4 L(lightness), a(redness), b(yellowness) ZH-g &+
A 30 A BT o] 43ted 7tz 3034 EH st T
THE e oo}

HIlo) J|AHIAE =X E-S|

w8 9] 2217} 248 rheometer(Compac-100, Sun Scien-
tific, Japan)& AH2-3}9) masticability testS A A 593 37 7
% (hardness), -5-% A (cohesiveness), ¥4 (springiness), &
ZHA (gumminess) ¥ §-4 A A (brittleness) 5& 2A}sh4d

Table 1. Formula for muffins substituted with different
levels of corn bran fiber for butter

Substitution level (%)

Ingredients 0 10 0 50 P

Flour 100 100 100~ 100 100
Butter 50 45 35 25 15
Sugar 50 50 50 50 50
Egg 50 50 50 50 50
Milk 50 50 50 50 50
Baking powder 3.33 3.33 3.33 3.33 3.33
Salt 0.33 0.33 0.33 0.33 0.33
Corn bran fiber - 0.33 1.00 167 2.33
Water - 6.67 20 3333 4667

£ =4 695

o} & Ae)E ) A RE o) guke) 22} 33 W2 27
slglor &3 7L test type: mastication, load cell: 2
kg, adaptor type’ round, table speed: 60 min/min, sample
height: 20 mme] vt

P°4 LB AN
F Ab-2ollA 14 7E Fo] +9E ¢l
Al ol 2 A xddtel tA & } lv?lr(leon Japan)E AH-&-3}
of Zgstdrh. #H 9 air cell Y= WAL AzA 9
A= =Fxelgle] 8% R34 30 kV 7H& A
qFell 4] 50u, 1 torrell A F=A}A 218 v] 4 (scanning electron
microscope, Philips, XL30 ESEM, Netherlands) 2.2 33
a9

BsZAL

AL FAL B AP 43k T4 99
drez AASAh Akl AH4E BF BHS ¥
430 3, T2 30, 3 HE D A uhe
A4 5298 FEAEYL A4sje] 18014 99oz 7
% 540 s} A e ¢ JIES s By
HAVE 390 AA 38 Wasted AAshalcy

S|%4al

AYATE SAS T2 798 0)-8-31e) EAHEA(ANOVA)
L 3 o2 94 AL Duncan’s multiple range testS
A A3k @ =0.05 leveloll A A 8219 §-9 22 A s}

Corn bran fiberg F7igt =] dniAd R 2 A=
Table 29} 3t} 2L 2 Fo) 3315%2 7H4 st
I 70% th A To) 44.64% 8 7}AF =9k o] corn bran
fiberg F33le A NA A7 Rkt w471 9ok
3 A} A @R 7.31~759% 2 Al B2kel 2fo]r}
WA AFFL dxTe] 2.03%2 7P =gk HAF

o] 0.89~1.83%% th A2 F7}ol wpe} fo)H oz A3t 7
23k o2 et (p<0.05). 24 H e gjzo)
0.17%, A To] 0.24~0.71%E corn bran fiber & 7}3ko]

271842 54 vehgo
o{Ele| fm), F2 U el £of

WA F-3), S 9 Ao o) 5 24§ A& Table
33} 2o} w9 3= &) 83.0 mL, corn bran fiber
g2 Fo] 71.7~82.3 mLE tiAgke] =142 7Hidle
A& vehli vk w N Y Feke 2853~29.00 go &
3 corn bran fiber H7}ekol] & FolAql 2ol ¢y
o} w19 Folje thFRFo] 415 cm, WA o] 3.73~4.08
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Table 2. Proximate compositions of muffins substituted with different levels of corn bran fiber for butter

el - A oA

(% wet basis)

Substitution Moisture Protein Fat Ash Fiber
0% 33.15+0.14"% 7.45+0.56" 2.03+0.03° 1.12+0.23° 0.17+0.02°
10% 34.43+0.12° 7.541+0.37* 1.83£0.07° 1.16+0.03 0.24%0.02°
309 36.12+0.05° 7.59+0.29° 1.77£0.05° 1.10£0.01° 0.44+0.02°
50% 40.70£0.06° 7.40%042° 1.30£0.06° 0.91+0.12° 0.57+0.04°
70% 4464+0.16° 7.31+0.35° 0.89£0.05° 0.93£0.03° 0.7110.03°

Each value is mean*SD (standard deviation).

PMeans with different letters within a column are significantly different from each other at « =0.05 as determined by Duncan S

multiple range test.

Table 3. Volume, weight and height of muffins substituted
with different levels of corn bran fiber for butter

Table 4. Hunter L, a, b value of muffins substituted with
different levels of corn bran fiber for butter

Substitution Volume (mL) Weight (g)  Height (cm) Substitution L a b
0% 830%17"% 2880026 4.15+0.13° 0% 720910532 046+0.17°  2453+0.72"
10% 823+2.1° 29.00+0.00°  4.08%0.05™ 10% 72.92+0.78° -0.33£0.14°  24.22+063
30% 81.3+15° 2853+0.06° 3.93+0.10" 30% 71.93+0.84° -0.39+0.07° 24.91+062™
50% 780126 2853+0.31°  3.78%0.13% 50% 71.44%0.60° -0.67%£0.11°  25.05+0.66™
70% 71.7£4.9° 28.87+031*  3.73+0.10° 70% 71.23+1.55 -0.85+041°  25.36+1.05°

PEach value is mean=SD.

PMeans with different letters within a column are significantly
different from each other at @ =0.05 as determined by Duncan’s
multiple range test.

cm A o] Z1gFE A2} gadte FgF oz el
cl. Maltodextring & Ed 4l Ariste] Az #Alo] =22
2. 9] = maltodextrin®] A&k Z7}o) ode} 7F4shg ek B
231 TH9).  Simplesse(microparticulated whey protein)
o} inuling |4k o A A2 ALE-sFe] A x2F A Hex
»o7t ZAAaEgdrly E10)ge 24 B AR Axe
A3t =l o] 2 A A A A ol 23} ZF-Hl
o wbAb 27} oksbE| 3 7hs 23] S o] A EhE o] A A
o2 YA 7AE 29 AR AARY

oEe ME

Corn bran fiber A 7128 2ra)sfod Al xg visje) M s
Z7 g A= Table 49 o} @] & vhebdl = Hunter L3k
o gzFo] 72,095 vrehd W corn bran fiberZ & 7}gt
AL 7292~71.232.2 WA o] FUIHSE Like] vha
st o Aol 6 of ﬂ‘_TL"ﬂH 7 G A &
Az o YT E el = a2 tF 7] +0.46& e
W% 2 corn bran fiber thAlsFol -0.33~-0.852 o A9
7Yl whet (-)7ke] Frbete] FA 2ot Foek ol vip <0.05).

_EL

ﬁ}\}\)\__]__’?

. 2200.05 g/cm’2 A go] 2145 |

YEach value is mean®SD.

PMeans with different letters within a column are significantly
different from each other at @ =0.05 as determined by Duncan’s
multiple range test.

A2 vehis bgtS +24.22~+25.36°.2 corn bran
fiber A7bFo] S/ Fobete] 2T R w2 S
veb i sdet S5l Aol d 45 0,2,3,4,5,10% %ég
HArbste] A z2g whol A= Afrd Arbede] SoMEs
2ol vlste] Lgte]l Zrag vb4d, azk ¥ bt 57}“}
Ao BuEcH20).

AN =2 EM

Com bran fiber A7} FE 2 &alslof A3 v A9 tex-
ture B41-2 243 A= Table 59 2t} Hardness® H
Z o] 1683.02 g/cm’, corn bran fiber o} A ¢] 1634.83~
P o Z7)3)
o] 70% & To] 7H4 & 7S vhehdo] 23] o] dheks A =
Rez 7= ek p<0.05). o] 722 732 Conforti®} Smith
(219 AT = BuE A= A AAZ =] 7o
emulsifier2 A}-g-3}e] A 2% 13 9] hardness?} &4
o} Z7}sld vl 3 19 t}h. Hardnessel] 9333 F3&= 23910
£ air cell®] Az 2w fHE3eE So] gl air cell?]
wrlg) 2 By} 21 %) 3 hardness?t WobA| = o2 B

Table 5. Texture value of muffins substituted with different levels of corn bran fiber for butter

Substitution Hardness (g/cm?)  Cohesiveness (%)

Springiness (%) Gumminess (g) Brittleness (g)

0% 1688.02 +72.251%% 60.41 +4.87°
10% 1634.83+167.03° 61.80%8.01°
30% 1798.12+143.24" 73.30+12.77°
50% 2071.94+155.42° 68.52+12.25"
70% 2200.05+ 183.07° 7384817

80.07£3.71° 54,51 £4.96° 43.61+3.90°
81.10£2.80™ 52.98+8.06° 42.95+6.60°
83.80£4.64™ 65.97+10.17° 55.66+11.7°
84.36+£2.94™ 72.30+10.88" 61.18+10.90°
86.14+£3.38° 87.49+10.22° 75.26£8.36°

n -
Each value is mean®xSD.

®Means with different letters within a column are significantly different from each other at @ =0.05 as determined by Duncan’s

multiple range test.
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F22)= o] & AY Aol ARt A 2 el Poly-
dextrose® A8} fAA 2 A}-g3te] Ao)AZ AFF A4S
A A 2] A r)eke] 271845 hardnesst 435t vhar 3}
°4 ) & AY e Antsl = A5 2 w5kl oh Cohesiveness

= AEY Y& FA s WA ATl 283 F oA
A7 Mol gz Ect & 3 e
W glth. Springiness, gumminess ¥ brittlenessE corn bran
fiber A71eko] 715 Zrhsted 70% Aol 7H A &
£ g el A 9H-E B-glucan o 2 A stod A=
cookie?] hardness$} brittleness+ B-glucan ™ Al go] =7}
g2 2718 vbg | inulin®} simplesseE 27t A 7}3lkod A
23} cookie®] hardnesst HAastgoiy R x(12)82 E%H
A EAo Aol wet & 2247 B4 Vel =

T Slth

o E e ojMT=

Corii bran fiber®] o) Al4-& e sled Al 2g WA At

Fig. 13} 7t} Corn bran fiber #7}gko] S/ 2
7 $12 8 glo TR air cell®] Aol o

o] 2Ao] XUtz -7} ZFAadEA air celle #7
FFdZo] FUA B YA A2 bt o]
&4

} 2 Zambrano 5(23)8} AFdME HiEgled

corn bran fiber&

il
K3
ol

3t

ks

& e = b

xanthan ¥ guar gumS 3| Al A7}l Alo|=2E A=

P& A A A Ay Z7tol B air cello] B
Bl'do] A =9ty 3tg ) Song 5(9)
AN A5
weofo] = Fel ¥ 7t St

O\(

1202 QYA =L
Aolz AZ A £Ev Al maltodextring
Zhego] Zrtd =

b rle _P*'

sted 2 23 93& el B st Woost
Ahn(24)& Aoz Azl 2]+ 4] medium chain tri-
glycerideMCT)Z WAt 93-S #23 A3 MCTH
) Au) go] SIIESE Aolay FAN W2 $EH
gtz 2wl B2 air cell AElE FAFAAE A
©.2 #&3 AoE Fig. 29 2oh Az e 23 22
air cello] & Hrd= o] Q) 71 t}-34 ¢ sponge FE2E T4
o} 9] = utd  corn bran fiber o) Aol 4] & o A sko] E7}
55 air cell®] Z7|7F A 24 o] ALeHA T4
H AL 2 9t £EY Al hydrolyzed oat flours
Hrhste] Aolzg Az A e AW A&l F71
}4=2 )4} 2) air cell, fat-starch pool®] 27|17} 74314
g Ras)Fde 2 B A Aot falsteldh

TH=ZHA}

Corn bran fiber A7} 555 225t Axg HAY A5
ZAL Ashe Table 63 A} WA E7le) 4L dZE2To]
713202 AN E7} 2 7122 H7FE ¥4, comn bran fiber
70% AT 33322 7 IA B Rk WA F4)
dzo] 7P Agk v o "37}5] =t ol = A2 o
17} 84 2] corn bran fiberZ th A g o] A - o2 FM 4
9] ofo] Zr&3t 7] Wl Eoleh(17). 4R YT tETo]
6.422 7} =& AE wigty AT Z$ corn bran
fiber M 7}eko] £/ 45 F-& A 4E v}l 70% o) A&
3712 A Ge AeE ok oleld A2 vy Ht
2ol 7} A2 ¢)dled X8 Fu| g BEo) ¥ o] A5}
H 7] dFeolzta sAvh26,27). 5T Axe HETO|

mo[n

Fig. 1. Photographs of vertical sections of muffins substituted with different levels of corn bran fiber for butter.
A 0% substitution for butter, B: 1096 substitution for butter, C: 30% substitution for butter, D: 509 substitution for butter, E: 70%

substitution for butter.
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Fig. 2. Scanning electron microscope of muffins substituted with different levels of corn bran fiber for butter.
A: 0% substitution for butter, B: 10% substitution for butter, C: 30% substitution for butter, D: 50% substitution for butter, E: 70%

substitution for butter.

Table 6. Sensory scores of muffins substituted with different levels of corn bran fiber for butter

Substitution  Surface color Interior color Odor Moistness Air cell size Overall desirability
0% 7130742 6.04+0.86° 6.42+1,02° 5.130.80% 5.50+0.83% 571*+1.16™
10% 6.29+0.86° 5.54+0.66™ 596+1.04° 5.50%0.88% 5.2540.90° 6.25+0.68
30% 5.33+£0.92° 5.04+0.81° 5.13+1.23° 5.67=0.76% 496075 5.42+41.068°
50% 4.04£0.86" 417%£0.96° 4.17+0.87° 575%0.79° 4541098 4.46+1.25°
70% 3.33%£1.01° 5.33=1.76° 3.71£1.12° 592%1.38° 3.54%0.83° 3.92+0.83°

D -
Each value is mean=®SD.

PMeans with different letters within a column are significantly different from each other at @ =0.05 as determined by Duncan’s

multiple range test.

51302 Hr=E] 2 g Aol 550~5.92= corn bran fiber
A A ggo] F/1E,E 52 A4 2 H7HE o Table 2914 com
bran fiber Ph A 3] F7}o| ulet M &) R ghaFo] Zr13E
A3} dxste ZAFeta & 4 vk Air cell®] 27]e Wix
ol b ZA FAR AR HriEYL 70% WA Tl
7h & A HrbE o] (p<0.05) FAMAAE #] G oA #
25 A (Fig. 2)9 22 7 F-& Vet ol A A A Q) vhgt
Ao E 10% dATo] 6.252 714 £ A2 HFrtsE
NI HE2TH 30% A To] 77 5714 5422 Brhsl o]
o) 7t Gle A2 ek Wi 50% 9 70% ) Al T2 4.46
3 3.92¢8] 2 A2 72h7r FrHE v (p <0.05). A HHo) A
A 2 inuling 2.5% A 7}3ke] A 238 21 wke] F4 EA L full-
fat A3} v)5=3}lA] JrE il ¥ 37(10)8+9) 2 non-fat
plain yogurts AF4-3}o] A2 muffind o A =] F71&
5 9y, Az, o] 5o F5H SN dE2rEo A
3=t deolAje Aoz B uEdoh28). Xanthan gum}
guar gum< A8 low fat cake?] B35} Atolr] &

xanthan gum A7} cake®] A A A v} 2 2] 7}o)
full-fat cake®t} -$-F3 722 B IEHACH23).

{2 <
B Gl E Wy dAl BeaEA 2 A A com
bran fiber® o7 FEZ ’é }‘6]-@] HA-L Axsln FA
B8 AR w gt AP A go] Fr1E g5 v F-5

o} ol A H L W E el Lt AN o
Bl agtS A b bk ok Frlskgich A
71 A|A 22742 corn bran fiber ®f A &o] 7} +E g2
Z-8.r} hardness, gumminess, springiness % brittleness”}
Z7rskdch FAMAAE M A S AT AW g A Eo] Fot
grell wret w1 air cell®] =717k s o AL 24
F2F vl sl #5574 A A corn bran fiber 2 30%
o] A kg A A AAA Q] wpRA AN A 2T 2}
o7} = A o2 vehgrl. o) A E F¢3le] B o
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7129} $2) WA corn bran fiberS A|¥}o) AA 2 A=
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