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Abstract

The purpose of this study was to evaluate the quality properties of muffins added with different concen-
trations(0, 3, 6, 9, and 12%) of wheat sprout powder. The height of muffins were decreased by the addition
of wheat sprout powder. The weight and the baking loss rate of muffins were not significantly different
among all sample groups. The volume and specific loaf volume of muffins were decreased by the addition
of wheat sprout powder. The moisture content of the samples with wheat sprout powder was higher, but the
pH of muffins was lower than those of the control group. DPPH radical scavenging activity of the control
group was 18.17%, whereas the samples with wheat sprout powder ranged from 21.13~34.67%. In color of
crumb, the L and a value were decreased, but the b value was increased significantly by the addition of wheat
sprout powder. The hardness and brittleness of textural properties of muffins were not significantly different
between control and groups with 3%, 6%, and 9% of wheat sprout powder. Sensory evaluation scores in terms
of after swallowing, appearance, flavor, taste, texture and overall preference of groups with 3% and 6% of
wheat sprout powder did not show any significant difference or were higher when compared to the control

group. Result indicated that the optimal concentration of wheat sprout powder into the muffin formula was
6%o(W/w).
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{Table 1> Formula for muffins prepared with wheat sprout powder
Samples”
Ingredients(g)
WSo WS3 WS6 WS9 WS12
Soft flour 100 97 94 91 88
Wheat sprout powder 0 3 6 9 12
Sugar 60 60 60 60 60
Butter 60 60 60 60 60
Egg 60 60 60 60 60
Non fat dry milk 6 6 6 6 6
Baking powder 2 2 2 2 2
Salt 1 1 1 1 1
Water 30 30 30 30 30
Y WS0: Control(Muffin with 0% wheat sprout powder).
WS3: Muffin with 3% wheat sprout powder.
WS6: Muffin with 6% wheat sprout powder.
WS9: Muffin with 9% wheat sprout powder.
WS12: Muffin with 12% wheat sprout powder.
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{Table 2> Operating condition for texturemeter ana-

lysis

Items Conditions

Test type Mastication
Sample height 20 mm
Sample depth 50 mm
Sample width 50 mm
Clearance 10 mm
Distance 5 mm
Adaptor type Circle
Plunger ®5 mm

Table speed 120 mm/s
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= <Table 3>} 2T} thz2Te] H]F-2 0.8729]
om, W& 7hE H7REE 0.885~0.889= thx
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A Z 7} ~3Z] Aol (Lee BK 201504 H==¢]
H) & tfwro] 7P wiskar, W Hubee] ©
55 S7HE e Btk o FE % (An SH
2014), H.2]<= 7}14(Cho JS & Kim HY 2014), 1]
FET(Jang KH et al 2012), EFHlg] &%
(Hwang SH & Ko SH 2010) 7} HHA M= F
A= FeFo] S7Hgl met vk HlFo] St
ato] & A7k ARSI Baik OD et al(2000)
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AFe] 7HAA e FEFE Fol HlFe] wod

3ol gol

¢

F& vEte b 9tkBae JH & Jung IC
2013). B& 7} H7E w3 wEe] pHE tlZ2
ol 64602 7V sk, UK /MRE A
Haste] 12% H7kto] 6.322 7H WEdkthp<
0.001). o]&= E% 7}Fe] & pH(5.63)7F w&
BhEe] pHell 932 |zl A o2 Atgdrh 9%
A7} 2EA] Ao)FA(Lee BK 2015)2] ®H: pHE
LA 7ol F7hel wel fejAom v
Ueh, 2 Ao 22 A9E Btk
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{Table 3> Specific gravity and pH of muffin batters prepared with wheat sprout powder

Samples”
F-value
WS0 WS3 WS6 WS9 WS12
Specific gravity 0.872£0.0072  0.885:0.007°  0.885+0.006°  0.889+0.007°  0.889+0.007" 2.70
pH 6.46+0.01° 6.42+0.02° 6.39+0.01° 6.35+0.01¢ 6.32+0.01° 66.67"

D Abbreviations are referred to <Table 1.

? Different superscripts within a row® ™ indicate significant differences at p<0.05.

™ p<0.001.
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{Table 4> Baking properties of muffins prepared with wheat sprout powder

Samples"
F-value
WS0 WS3 WS6 WS9 WS12
Height (cm) 5.63+£0.11% 5.53+0.05 5.43+0.05" 5.40+0.10 5.37+0.06° 5.35"
Weight (g) 63.79+0.10% 63.72+0.15° 63.9540.02°  63.9740.19°  64.1120.25° 3.22
Volume (mL) 168.3342.88°  161.67+2.89°  148.33+2.88°  141.67+2.89° 138.33+2.88¢  60.00™"
Specific volume (mL/g)  2.64+0.04° 2.54+0.04° 2.3240.05° 2.2140.03¢ 2.16+0.03¢  73.22™

Baking loss rate (%) 8.87+0.01° 8.97+0.02° 8.64+0.02° 8.60+0.28" 8.40+0.36° 3.22
D" Abbreviations are referred to <Table 1.

? Different superscripts within a row® ® indicate significant differences at p<0.05.
* p<0.05, ™ p<0.001.
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{Table 5> Moisture content and pH of muffins prepared with wheat sprout powder

Samples”
F-value
WSO WS3 WS6 WS9 WS12
Moisture content (%)  29.96+0.15%  31.30£0.10°  31.56+0.05*°  30.23+0.05°  30.70+£0.10° 138.93"
pH 6.65+0.01° 6.59+0.01° 6.55+0.05° 6.46£0.01¢ 6.37£0.01° 64.93"

D Abbreviations are referred to <Table 1.

? Different superscripts within a row® ™ indicate significant differences at p<0.05.

** p<0.001.

A 7hro] Yl Fa ot $E-ghako] Egko
freldel zlol7t gtk Hustgich 2y &
2 (Jang SJ 2012)3} Y] E7}5+Seo EO & Ko SH
2014) 7 WA e ARV B
T5 fdaste] B Aol e 23 Bty '
A 7+ A7 v o] pHE thETo| 6.65% 7F3
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o] FEHAn SH 2014), B&]& 7}%(Cho IS &
Kim HY 2014), 253 #Z(Lee JK et al 2013)=
A7k mAdME H7F A5 ol STl
w2} pH o] fhaste] Ao} 2 Avs
Hat

4. DPPH Radical 2Hs
U 715 71 w312] DPPH radical 2715

21.13°

DPPH ()
=]

233 A3}= <Fig. >3 2} %79 DPPH
radical %271%5-& 18.17%°1oH, W 715 3
TS 21.13~34.67%= JehY, tlxEoh =9t
THp<0.001). Y& 717 H7}eo] Z71e<== DPPH
radical 2A 5% Z7lsle] A& 7FF 12% H7bE
o] 74 &4t} oFE 7}Lee WG & Lee JA
2014), o915 EZ(An SH 2014), <14+ o 2ot
(Cheon SY et al 2014), E70% '(Yoon MH et
al 2011)S H71e WA= A 5e] H7leo]
%7}842 DPPH radical 27]%°] Z7lsle] &
AFe A3}= BT} Lee SH et al(2009)2] 179
A U 5 FEEE sy SetHecls
F SRHEEC] dHrEel don, Fitst 27
AAFeI o] Hold AL aAE Bt
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25.96°

18.17°
15
10
5
0

‘Wso W53

W56 W59

ws1z

<Fig. 1> DPPH radical scavenging activity of muffins prepared with wheat sprout powder.
" Abbreviations are referred to <Table 1>.
? Different superscripts within a row® ® indicate significant differences at p<0.05.

™ p<0.001.
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{Table 6> Color of muffins prepared with wheat sprout powder

Stz 8k 2] A 218 Al 45(2015)

Hunter Samples”
F-value
color value WSO WS3 WS6 WS9 WSI12

L 56.78+1.68" 52.50+0.41° 49.11+1.26° 49.53+1.43° 50.51+0.48° 2512

Crust a 16.63+0.65" 3.31+1.61° 2.78+2.23" —1.14£1.01°  -8.67+1.56"  110.58"
b 39.12+0.41° 39.61+0.41° 36.16+1.06° 35.28+0.24° 35.10+0.45° 39.87°

L 79.7620.66 65.47+1.15° 57.65+0.19° 52.08+1.87° 49.97£1.67" 26876

Crumb a —4724036°  —14.2020.67° —16.74£048°  —16.56£026° —17.10047° 36636
b 24.17+0.41° 39.21£0.76° 41.96+0.31° 41.51+0.49° 41.55+0.58"  602.89"

" Abbreviations are referred to <Table 1>.

? Different superscripts within a row(* %) indicate significant differences at p<0.05.

** p<0.001.
7 FejH o= SRHEEo] g AT #
o] 3= Rlow wehdn], Ua Jhe Arks wd
o] gaksl &4 o Egol E AR Asd
=

5. M-

2@ b Arh eRe AE 23 Ave

<Table 6>} 2t} Cruste] LakZ t3w0] 56.78
2 7P =3k, 94 7R Hrkre] 49.11~52.50
o2 YxwHt fojFoz v Yehdthp<
0.001). Crust®] agk-2 thzzao] 7wk, Ut
Ve AUV ghAste] B 7R 12% ot
o] 7P e gk HAtHp<0.001). bate iz
T WA 7R 3% H7REE fol ek xke] 7t §ld
o}, A THE 6% H7RERE oA o= v
Yeh} xto]E Btk (p<0.001). B4 74 A7}t
WA crumb?] LS tZEio] 79.762.2 714 =
ko WH I MRS 49.97 ~65.47 2 R
B} ygtown, AR 718 Hrheko] BEgE 2
28HE 73S BAthp<0.01). aghe xRt
LA 7R ATkl felAHom wskom(p<
0.001) bt thxwro} WA 7} Hrlkto] ¢
=4 Jehg, AlERke] frelA”l zfel7t it
(p<0.001). A¥kA o7 WH 722 A=
wAe] L} aghe 7Hasla, bake S7teke 7

< 24 7R 7 S
23 A89 Mo o Zor AtrHh
o] =(Lee BK 201504 =4
ol ST E LEkF aghe st B
oF koLt bt fadte] thE A3E B
Atk Helse 7FH(Cho JS & Kim HY 2014), 214}
¢(Cheon SY et al 2014), 25 E(Lee JK et
al 2013), TjA0] 7F(Seo EO et al 2012), T}
7H#(Seo EO et al 2011) 37} WA A FAj59]
ol S7HETE L @b #Aastha, agt S(—)
e Kol A% et
6. Texture
DA 7HE H7F W9 texture 578 A
(Table 7>} 2t} 7 X(hardness)= THZETo
1,040.00 glem’e|2}om, & 71 A7kt 1,022.67
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KoLy, B IHE 12% H7bS vE2wRoh &
olF o2 A YERHTHp<0.05). T2 (springi-
ness), -o%”d(cohesiveness)Z} 4)¢ld(chewiness)
< w3 WA 7R H7kE Alolel f9# <l
2to] & Holx] grghtt H-A A (brittleness)-< T
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{Table 7> Texture of muffins prepared with wheat sprout powder
Texture Samples”
. F-value
properties WS0 WS3 WS6 WS9 WS12

Hardness (g/cm?)

1,040.00+17.32%2 1,022.67+49.81° 1,019.67+78.36° 1,128.67+115.86® 1,333.33+213.61° 391

Springiness (%) 39.27+1.65" 36.52+0.93" 38.4145.75" 37.58+6.80" 45.08+10.04° 0.91
Cohesiveness (%) 28.48+1.62° 28.02+1.81* 27.47+2.39* 25.5342.34* 24.79+1.02° 2.14
Chewiness (g) 27.68+3.14* 28.29+2.28* 26.26+£3.11° 28.99+5.28" 29.86+2.03" 0.49

Brittleness (g)

1,084.81495.09° 1,032.22461.10° 1,040.56+163.48"

1,104.99464.16°  1,348.20+68.14"  5.25

D Abbreviations are referred to <Table 1.

? Different superscripts within a row® ™ indicate significant differences at p<0.05.

" p<0.05.
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ble 8>3} At} S33o] HAtellA 2|3tke] A
thzto] 2922 7P wokan, ¥ 7k 37t
ol Bars wobAd 2% 7 12% 37kl
6.07%2 7F =3)tHp<0.001). WH ] A2 ﬂ%
Zain 298 7 ko] w7 yeEbsk
A= Zke] el HRl 2fel7t i tH(p<0.001). ?L
Z7 2R 71 3%} 6% A7kt
tol7F @il et A 7HE 9%} 12%
@7}5 HEwEn folAos £/ yest
olFe ETHY WX 7 AN
o, 28 7}FE A7 gl
&S BAThp<0.001). T3 v tlz2T
2 7HE 3% A7k FelRk Apolvt fIgle
DA 7R 6% H7Re R e iEw i 9
o2 F=/ YETH(p<0.001). =713 Bk
w2 7R 3% RS ol A]l Aol 7t
LR 7 6%, 9%k 12% H7hre o
Hr} fojx o m v YEsth(p<0.001). %

F

rlo

o
) o é :10 I
—4
o
i S rﬁ
30, =
lo '

5‘.:

2
[o
&
ﬂl

BN 32 RN Jl* LB

M

213ke] £53 4
- Abolof] f-9]4
6% H7bra BA 7R 9%9F 12% H7kE Al

o folet zfo]7} AATHp<0.05). AL 2T
I D 7HE 3%9) 6% H7hrERs fol4 2
o7} il o), WA 7R 999} 12% HrbES o
27T B =4 YERSTHp<0.001).

713 % AAtA AR o] w4, e V%
w0} 3] 7|s ke tiE, U VM 3% H7kE
I 6% H7ke Atelol] 2]4%1 zte]7} gl o,
U 71 9%} 12% H7RrE tlEr i v u

Al 37k ATHp<0.001). Z=27He] 7S ew HWA
7HE 6% A7kl 7P wsko, dixad fro
g 2jol7} glolem, D& 7FE 12% H7kre ol
ZoRT folFo g e ghS HATHp<0.01).
gre] 7] 3%} MNkARl 7| aweol A iz, W
7HE 3%k 6% H7hE Abelol] fro] &)1 Aozt
Aoy, BB 7FZ 999} 12% Hr S 2T
"o}y feojdow vl Yeldth(p<0.001). 2
A7} 2~ZA] Aol =(Lee BK 2015)°| A% 8% o]
& FTVEol VR AAAR ASwrt A
sttt Husiich oleldt AdE T3 =
] W 7R 6% F7PMAE Q2T EY 75 E
7F =AY frel g 2ol 7t gl 9% H7HE =
71357} AR R 99 o)At HrleleE AL vl
HAelA] e o AlsHh

L
a
o

1l



216

Stz 8k 2] A 218 Al 45(2015)

{Table 8> Sensory evaluations of muffins prepared with wheat sprout powder

Samples"
Sensory properties F-value
WS0 WS3 WS6 WS9 WS12
Crust color 2.9240.75%  3.53+0.66°  4.23+0.43°  5.69+0.85'  6.07+0.86"  44.83""
Appearance ot
Crumb color 1.76+0.59° 330+0.63¢ 4234055  523+0.72°  6.31+0.63*  105.97
Savory 3.30+1.84° 331+1.60b  4.07£0.64°  5.53+1.05°  523+£1.09° 829"
Flavor
Off-flavor 1.61+0.65° 3.00+0.81Y  4.00+0.41°  4.53+0.51°  5.46+0.51°  79.03"
Nutty 4.15+0.55° 4.00£0.57°  4.76:0.83"  4.92+0.86°  5.07+0.75" 562"
Taste
Oily 4.38+0.51* 3.9240.75"  3.38+0.50°  3.07+0.64™  2.76+0.72°  13.547"
Moistness 3.9240.75®  3.84+0.68°  4.30+0.63°  3.46+0.51°  3.69+0.75° 278"
Texture
Hardness 3.1540.89° 3.76+0.59°  3.76+0.60°  4.53+0.77°  4.46+0.66" 733"
After swallowing ~ 5.6120.86" 538+0.86"  546+0.87°  4.69+0.94°  423+0.72° 612"
Appearance 538+0.76"  5.15£1.06™  5.15+0.80°  4.53+0.77*  4.23+0.72° 437"
Flavor 5.1541.21° 5.07£1.03*  5.00+0.75°  4.20+£0.57°  3.84+0.68° 6.05"
Acceptability "
Texture 4.9240.64°  4.84+1.06°  5.07+0.75°  4.38+0.50%  4.00+0.41° 5.02
Taste 5.3140.94° 538+0.86"  5.4240.77°  4.69+0.63°  4.30+0.63° 5.46™"
Overall 5.38+0.76" 538+0.65"  5.46+0.51° 4.76+0.83°  4.00+0.71°  10.26™

D Abbreviations are referred to <Table 1>.
? Different superscripts within a row(a~e) indicate significant differences at p<0.05.

Fk

* p<0.05, " p<0.01, " p<0.001.

7-point scale : 1, extremely low(dislike); 7, extremely high(like).
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2 = Gt th(p<0.001). WA 2] pHE 2T
ol 7V wska, ¥ 7hEE e fAadt
S THp<0.001). DPPH radical A%< tZ2T0]
18.17%c1A 3L, 8% 74 H7hES 21.13~34.67
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by z}o] 7}t gl o), AH 71E 12% A
7k TET =7 JERETHp<0.05). &
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74 =A e e (p<0.001), =717 Bt
W RS WL ) el
0.001). Z=27ke] £53F = A7 7He] o3k
Zol7h gileH, Aee a2, 2% 7HE 3%
A7hE3 6% H7HE Abolel Frel el el st ¢
ATHp< 0.001). 715 % HARIA A7 Fo] =7,
o) V3 E, o |Z e RS, 9R B
3%} 6% H71E Afolol] 2] AQl 2ol 2 Kol
oLoLr)r 17071-_4 7]11:‘: 1@1{- 7}5——'[« 6% %7}—3
o] 7V Egkort, ETT 23 2ol 7t 2
o}, Bte] 7ls el AnkARl Vs ee v, |
717 3%5) 6% H7kE Aolel oAl Aol
%’191%<0.001). o]%gi o]i].?‘ﬂzq E/H,
S Gy So) FASHE 2T )
vl Al Al G 7S 6% H =7 A7
W A3 Fasge] $5e MA A%} b
& o= At 1y B bR Q1e
HA e B9} v 8A 7HAhol A7 HAE 9

F7149l Ago] Bad Ao A

l‘lO :lo
BN r‘*‘

ol gt
o

l‘-U l‘ll‘

o

o o :\o

rﬁ

rok

ol

= X=

B Ao e Wi 7R E, 3, 6, 9, 12%
7¥ete] M Alx3la, O FAEAE vl
t} w7 o] ol W JLRE Myl E ke
SFA M (p<0.05), M) FF A= He] F
2l atel7k flSiTt. wide] §-9)9} v]gA L d
A 7bE b SUVEeE Akl oH(p<
0.001), §7] =& izt B 7 ke
Atelell fof gk 2fo] 7k it mae] Rt

il

Ag
e

=
A

Jm

73 217

2w Eoh 4 7FE Hrkato] o ERem(p<
0.001), W3 2] pHE UH 7122 HrladsE 7
2819 THp<0.001). W& 7} 7} vjde] Dp-
PH radical 2A% & thZ7o] 18.17%om, ¥
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