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Quality characteristics of muffins added with Ulmus devidiana powder
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Abstract

To evaluate the effect of Ulmus devidiana powder, muffins with Ulmus devidiana powder were made after supplementation
with Ulmus devidiana powder(0, 5, 10 and 15%(all w/w)). Proximate composition of Ulmus devidiana powder was 7.49%
moisture, 2.33% crude protein, 0.84% crude lipid, 66.74% carbohydrate, 14.09% crude fiber and 8.5% crude ash. The sample
with 15% of Ulmus devidiana powder showed significantly lower volume compared to other groups. The symmetry of the
sample with 5% of Ulmus devidiana powder was significantly lower than that of control group. No significant uniformity
changes were observed. The height and baking loss rate of muffins with 15% Ulmus devidiana powder showed lower than
that of other groups. But the weight of muffins with 15% Ulmus devidiana powder showed heavier than that of other groups.
In color, L value and b value of muffins were decreased as the increase of the Ulmus devidiana powder. a value of muffins
with Ulmus devidiana powder were higher than that of the control group. Hardness, gumminess and chewiness of groups
with Ulmus devidiana powder were increased significantly as the increase of the amount of Ulmus devidiana powder. No
changes of springness and cohesiveness were observed. Color, hardness, root odor and bitter taste intensity increased
significantly ~ with the increased addition of Ulmus devidiana powder. Acceptance of appearance, taste and overall
acceptability of groups with 10% of Ulmus devidiana powder were significantly higher than that of the control group. As

a result, 10% of Ulmus devidiana powder will be ideal to make muffins.
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(Table 1) Formula for Ulmus devidiana muffins

1. M=

2 AFo o] 8H f-2y 7HE= Zu]2go] Z(Seoul,
Korea)ollq] F3gon, WrlFe= v 1538(Dachan
Flour Mill, Co., Ltd, Korea), d®(Samyang, Daejeon), 2~
= (Haepyo, Shinan), &7]E(Haepyo, Jinhae)S ARE-3}
om, Al FZ =AM FYste] ARSI

2. o{E mH|=H

i AlEe FEHHS A8stlon, s wig
%ﬂ <Table 1>o] Yepliiet. Alsh, A" 22]a o5
i =7](5K5SS, Kitchen aid, US.A)Z &£& 1002
453 %’%’8}51 of7ef] Al Z1 wpeRa f29] geTlE
PR ¥I, J1Ee W B9 F 7402 )
At vk wAESE A% Tem, vl Sem, =
o] 4.5cm)o] 40g¥ kel L= 180°C, o} AR 160°C 2
2 E{(Dae-Young Machinery Co., Ltd., Korea)ollA]
2027 FTE T F S QB4 AW M He
AN IARRE WAAIR 5 Al AR

i:l r
I
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= EO
ol Qe R, RS S 2098,
]

A, =3

B o

Ulmus devidiana powder/flour (%)

Samples Control"

5 10 15
Wheat Flour 100 95 90 85
Ulmus devidiana 0 5 10 15
Egg 150 150 150 150
Sugar 120 120 120 120
Salt 1 1 1 1
Soybean Oil 20 20 20 20

UControl: non added with Ulmus devidiana powder

Muffins made with the level of 5 %, 10 % and 15 % Ulmus devidiana powder versus wheat flour
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Fu]245(Volume index)=B+C+D
4 A 4=(Symmetry index)=2C-B-D
T A JA]4=(Uniformity index)=B-D
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BW

BW: W= =%F (Batter weight)

CW: Alo|=2] &3 (Cake weight)
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m Z3 9 33z ze] FuAeE 11422 529 71 5%9F 10%
H7krol Z47F 11483 11.86& Mol dlzrd o)<l
1 QHIME A Apol & HolA| eigtort, Fu) 7HF 15% 7kt 9.52

S HY foHor v RIAFE JeRidith

9] 7HFe] dHHdE 24 A¥ks <Table 2>l Y (p<0.001). o]2)3t Axp= gi3E2d7) w2(Kim & Lee,
BRI} f29 7hRe] RS 7.49%, HMAe 2012), 232 17} wI(Ryu ef al., 2008)0l4] Hr1E
2.33%, ZALE 0.84% FoH, AR S 14.09%, o s Rulx|4} 7H43F Aol SAfslH, o= M lE

-
el 23EE 8.50%ScH o Frsle] gl Aol Sl o3 vluis) Fa) Wy
o] oA A= Harel U], Kim¥} Chung(2010)¢]
(Table 2) Proximate composition(%) of Ulmus Zzda}l 27 A7) vl BAg JA7EE 2010 93]
devidiana powder Sag 84 53 wjio AlmEc
Constituents Contents ARG Yol 29 7HF 5% H7-E 0.34
Moisture 7.49+0.27" 2 z2Fo H|F] Seoldo g ke fgxAdS Hgon),
Crude protein 2.33+0.49 10% 7k} 15% A7k 242} 0.449) 0.68=2 tZ=
Crude lipid 0.84+0.08 3} gojHe] xfol= Holx| ekghe}.
Carbohydrate 66.74+0.65 ol 5= 27F SoFo] 2po|E Ho|A] ergko
Crude fiber 14.09:0.11 ol B2 AL W) vhele] FU Aol A
Crude ash 8.30-01 & WA USpeRs AoH(Bac er al, 2012)9% FAR 2
DValues are Mean+S.D., n=3 93\ 1:]-
2. D‘l‘_ﬂg' %’é!%é‘,‘ 2) 1::::0] Za’t g_l —TL7] 25
b Whge defstel Az vislel o),
B yj] 2] A] [IAPS]
1) T“qy EH%}\CM :]L:I-LE}\O %_ j”]— 7] _J__)\]E o H]'—yé—— 7:]E] <Table 4>9Jr 7]—}}\-

A7lre deelel Az vixle) Bulx ok
&, ARAS, FARAF 54 A <Table 350l 1}

(Table 3) Effect of Ulmus devidiana powder on volume, symmetry and uniformity of muffins

Ulmus devidiana powder/flour (%)

Samples Control" F-value
5 10 15

Volume Index 11.42£0.297*  11.48+0.39" 11.86+0.46" 9.52+0.62" 26.68Y

Symmetry Index 0.70+0.17° 0.34+0.29" 0.44+0.11% 0.68+0.23" 3.577

Uniformity Index 0.36+0.09 0.16+0.17 0.18+0.11 0.30+0.12 2.92N59

"Control: non added with Ulmus devidiana powder

DValues are Mean+S.D., n=5

Values within different superscripts are significant for each groups at p<0.05 by Duncan's multiple range test.
4)Signiﬁcant at p<0.001

5)Signiﬁcant at p<0.05

No significant
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FEITFEE 15% AA7heE 9] Eole v Tl Hlsl Ads vk A7F 231 A Aol A(0h et al., 2002)014
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Asho} fAshelon, ol H7HE Fvbol wet Rt g

a3t Foloe JEks Xl whHro® Als )

TS 15% H7bste] Alzgh wEe o Lo
Hlaf FAZE fFelH o R E=A YeRSTHp<0.01). o]xH
A7Fael ofsf w@e] FAVE STk A viAlnt #A
(Kim et al., 2008)¢] A3} FARIloH, o= H7HE
Ul =2 Aod i i Aol frelet R 5
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el W

AH
ol

3. AT

fasphee WhEe gesl Axg masl A4
o} zxje) Mg 2As] vas A9E <Table >0l
ekl

FIPhR 7} vlel AAe] W el v
CHp<0.001). =3 v el WE o] Hrjgol
gholl me} frejH o g A Ith(p<0.001). o]x4 7}t
Bl 23l A2 Hrrl fishe A v HH
(Kwak et al., 2012)3 =74 715 A7} W2 (Seo et al.,

(Table 4)Effect of Ulmus devidiana powder on cake height, weight and baking loss rate,

Ulmus devidiana powder/flour (%)

Samples Control" 5 10 s F-value
Height(cm) 4.04+0.54™ 3.94+0.18" 4.10+0.16" 3.50:£0.20° 14597
Weight(g) 34.47+0.38° 35.07+0.56° 35.0240.51° 36.77£1.11° 10.157

Baking Loss rate(%) 13.82+0.95" 12.33+1.40" 12.46+1.28" 8.09+2.76° 10.15"
DControl: non added with Ulmus devidiana powder
DValues are Mean+S.D., n=5
Values within different superscripts are significant for each groups at p<0.05 by Duncan's multiple range test.
4)Signiﬁcant at p<0.001
Significant at p<0.01
(Table 5) Color parameters of muffins made with Ulmus devidiana powder
D Ulmus devidiana powder/flour (%)
Sample Control F-value
5 10 15
L 64.50+2.537 52.2042.75° 49.56+3.87° 44.14+1.18° 48.95"
Crust a 8.5842.48" 12.3240.88° 12.42+0.70° 14.12+0.63" 13.98
b 40.64+13.63° 29.06+1.32° 27.02+1.16° 25.18+0.84° 5117
L 81.48+1.35° 61.000.58° 51.46£1.05° 31.92+15.83° 3347
Crumb a -4.82+0.20° 4.02+0.16° 8.300.20" 9.02+0.30" 4027.05"
b 30.000.20° 20.52+0.25" 20.52+0.31° 17.26+£0.96° 54208

Control: non added with Ulmus devidiana powder
Values are MeantS.D., n=5

Values within different superscripts are significant at p<0.05 by Duncan's multiple range test.

“Significant at p<0.001
5)Signiﬁcant at p<0.05
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f2v) 712 27} v Ae) ANEags W
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= 5571 A7) e o al, 1998)7} W77} vl
(Kwak et al., 2012) 28]31 A=73715 71 WHA(Seo et
al., 2009)°] Az} FARsglon ol H7ke Aol 4
Ae7t Ao ANz JFe vzl ddg AdE

F29 7HF A7 wE gEe] SAEbI)E HE S
7holl w2} fojz e hasilon, v Yol e
bl ool frefHos Hadhs ARS Bt oleigh
A= v WEA(Kwak er al., 2012), IS B4
@ 37} MA(Jung et al., 2008)9] Ao} FAFSESICE

4 HAK &

23] 7}Re] Arbeke delste] Alxd wHe] Ak
Ail= <Table 6>7 79}

Z379] 7% (Hardness)= 1833g/em’ .2 53] 5%
H7FELE 1976g/em’ 0 2 227 §-2 29l 2fo]E Ho|
2] 9kokont, 10% H7HES 2845¢/em’, 15% H7bre
4320g/em’ 0 2 H7}Fo] F7184E Hrt kel 4
S Byt o)#Ek Ay nA Ayt wE(Kwak et al.,
2012), s471x 44 ¢ 7l #H(Yoon et al,

2011) zgjar ohAlwl H3A(Kim et al., 2008)°x 7

A\
= o Ho

o oJaf wHe] Axrt S71s Aakel FARFILE oA F
HA7bzol o8l Aot S7hEE o= W o A

25 TR} okstEo] TRaE T o] AshE
o] Wyl ZvhE wEes AlgEtHJung & Cho,
2011).

e A(Springness)& thzTo] 0.95%% 3] 71+
5% HA7FES 0.84%, 10% H7HES 0.82%, 15% A7t
2 0.79%= 2 ol xfolg HolA| ekgrom,
o|AH H7h=o] @ JFFS XA &2 A=t
Alnk MA(Kim et al., 2008)% FAAZ E49 B H7}
¥ (Yoon et al., 2011)e] Az}l Ax|s}ct.

$F]A(cohesiveness) S t Zr-o] 0.64%= 23] 71+
H7REE 0.60%014 0.66%H = T3 o] el 2po]=
Ko]x] gro} thAlwl v(Kim er al., 2008)3} AR A}
Aot

7173(gumminess)& T Z3o] 1178gS Held] vl &
=9 7HF 5% 7R foHQl AfolE HolA] e¥toe
w, 10% 7t 1694gE thzwo s fodoz =
2 AXES BEAtHp<0.001). o]x§ 7=l o3 7ol
=7Hd A= A e 37 wE(Ko & Seo,
2010)¢] Ao} FAFSFSITE

%314(Chewiness) oA tz7ol v|s] f3] 7} 5,
10% 72 f2]AQ 2folg HolA| ekgkort, 15% 3
7hte izl HlE) frojHo R w2 FIAES Bt
(p<0.001). o]x7 7=l e A3)do] S7Hd A=
/M o] JEFo g AlREW, o]|#Hs Ai= v|uE
7HE F7hFe] SME 3] STHERYE 2

(Table 6) Texture of muffins containing Ulmus devidiana powder

Ulmus devidiana powder/flour (%)

Sample Control"” 5 10 s F-value
Hardness(g/em’)  1833.42+187.597Y  1976.16£98.93°  2845.72+514.23 4320.36+549.91° 4736
Springness(%) 0.95+0.28 0.84+0.01 0.82+0.02 0.79+0.04 151859
Cohesiveness(%) 0.64+0.00 0.610.00 0.600.01 0.66+0.08 1.95™%
Gumminess(g) 1178.50+115.31° 1215.13459.62°  1694.49+291.62° 2839.20+401.22° 49.08""
Chewiness(g) 1106.41+264.70° 1025.87+57.27°  1382.59+213.41° 2244.65+410.65° 23.58""

YControl: non added with Ulmus devidiana powder
IValues are MeantS.D., n=7

Values within different superscripts are significant at p<0.05 by Duncan's multiple range test.

4’Signiﬁcant at p<0.001
“No significant
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(Seo et al., 2011)9} FAFSFALE

o

e

S2A}
D A BAF 3

el 7 9 el Alzdt F2v) 37t el
o A BAREA A= <Table 7>7 Z3ict

A (Color) thzrel Hla] 237k 5% 7k

_,]z%oe z ZANR _,]04th 347]_ 7‘;.47]—%120] %7}
g5 23t %4 | x}o]& Ho|n 7 Z7Vatelnt
(p<0.01). o]= .L] 72 14 An/\]-o] ZﬂE—J Aﬂoﬂ

sreke o)

o= =

O

R

2+ o)

ﬁE(Hardness)~ o] 4.0701dd w3l f-237}k
F 5%k 10% 7k fFolZ]] AbolE HolA| skt
ZEM TR 15% 7R vzl vls] o4
L.—_ohq_(p<0 001). O]E:Ia‘} @J}— 7]7;]];<4 Z;ﬂ 734,]-01]
A= A7 St whet Aot SheE Ao dA|sh=
A} et

ZZ31 A% (Moistness)= Tt 9]

A &%t

Bmaj A xf(Root odor)ollA] thzre 1.7599d vls] &
9] 7} 5% Ao R 4228 frelHow F718)S)
om, 10% H7kES 6.092 F97¢] xfo]E Hold Z7}
AL 15% H7Fe 7.752 Be] WAzt vi9-

Zehsirt

s (<0.00D). oA A7k Srfref WAL frejH o S7F
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=47z S0 Ku

g A= A1z SAY
(Yoon et al., 2011).

2ok izl vlgte] f2u7hE Hrke] S
5% froldow Frkstglon, oY AhE mfe) %
o] 7tk w2t S71eF A= =] R 7 v
o] AFHKim et al., 2012)2} FARBFIL). S29)71 #HA)
= et Sobahol w3 okt ke 27 el HEE %
E 7]'7<]‘—H] O]L —I—EE] oo Eihd U/l“’]": 0/\}_0]_0:]
Bl wet f-2v) afel ke 05)E 24 B
7% sk,

A7} vt AL st

T

221l O.

2) 7|3 % A
2 71 SR geElsle] Al a2y Aot HE
9] 7|3% X A= <Table 8>3} £ttt

(Table 7) Quantitative descriptive analysis of muffins with Ulmus devidiana powder

Ulmus devidiana powder/flour (%)

Samples Control" F-value
5 10 15
Color” 2.06+0.91"% 4.84+1.37° 6.50+1.08" 8.47+0.67" 217.617
Hardness” 4.07+2.41° 5.13+2.01° 5.00+2.41° 6.31+1.97* 510"
Moistness” 5.6542.12 4.55+1.89 3.90+1.94 4.9742.76 34105
Root odor” 1.75+0.98° 4.2241.90° 6.09£1.91° 7.7541.34° 84.95™
Bitter taste® 1.59+1.56° 4.09+2.41° 4.4442 09 5.9442 30° 2317

D Control: non added with Ulmus devidiana powder

Muffins made with the level of 5 %, 10 % and 15 % powder versus wheat flour

? Color of crumb: 9 brown <> 1 white
® Hardness: 9 hard <> 1 soft
Y Moistness: 9 moist <> 1 dry
% Root odor :
% Bitter taste :
? Values are MeantS.D., n=20

9 strong <> 1 weak

9 strong <> 1 weak

® Values within different superscripts are significant at p<0.05 by Duncan's multiple range test.

% Significant at p<0.001
' Significant at p<0.05
" No significant

N

N



8 sizmsnsis|x| ®22A 55 2013

(Table 8) Preference score of muffins with Ulmus devidiana powder

Ulmus devidiana powder/flour (%)

Samples Control" F-value
5 10 15
Appearance” 5.03+1.319%7 5.7542.03° 7.2942.07 4.7242.23¢ 1092”9
Flavor” 4.87+2.01° 4.03+1.67° 5.9042.12° 4.94+1.97" 476"
Taste” 4.63+2.31° 4.59+2.14° 6.71+1.72° 6.13+1.66" 926"
Overall acceptability” 4.88+2.09™ 4.28+2.25° 6.61+2.08" 5.38+1.91° 7.09"
" Control: non added with Ulmus devidiana powder
2 Appearance : 9 good <> 1 bad
* Flavor : 9 good <> 1 bad
? Taste : 9 good <> 1 bad
* Overall acceptability : 9 good <> 1 bad
9 Values are MeantS.D., n=40
7 Values within different superscripts are significant at p<0.05 by Duncan's multiple range test.
¥ Significant at p<0.001
i Significant at p<0.05
2|# 73 S(appearance)= ¥ 4 5% H7lEe g =

223 §-o]F0] 2fo]l= Ho|x] kot 10%

A7

o] As w7t gzl Hlsf frolHog E}hrh(p<0.001).
FI7HE 15% H7hte] o 7|see izt fo

2ol 7(]—0] _151_0];] ol-o],q_

k] 7] & = (flavor) oA = thxTto] 4.872 A21)715
A7HeES 2T d o421 atols HolA| edte
SEI7E 5% F7FEL 10% H7F2d) B8] Selzo=w

e 7552 B YJTHp<0.05).

1l 7] 3 S (taste) = U)ZT0] 4.6302 521 5% W7}

ol

2o} e NG BPork Fl 10%sh 15% %
ol Hg) folHew e b JEwE
(p<0.001).

AAAel 7|3 %(Overall acceptability)=

7}%
Bk

[ i

488916 H|&) S2u7FR 5% WrlEe 4.28% )
HZ2=8k Z=Fo|gl o} S2I7FR 10% A7kEe tharol
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