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Abstract

To evaluate the effect of dried barley sprout powder on muffins, muffins were made after they had been supplemented with barley
sprout powder (0, 10, 20 and 30%(all w/w)). The moisture content, crude protein and crude lipid were reduced with an increase in barley
sprout powder. The content of crude ash and crude fiber in the control group was significantly lower than those of the samples with
barley sprout powder. The pH in the sample with barley sprout powder was lower than that of the control group. The highest specific
gravity in the group with 30% of barley sprout powder was 0.84. No significant weight and baking loss rate changes were observed. The
sample with no barley sprout powder showed the highest volume. The sample with 30% of barley sprout powder showed the highest
uniformity. In color, the L-value and a-value of the control group were significantly higher than those of the other groups. Hardness,
gumminess and chewiness of the control group showed the lowest value rather than the other groups. Springness and cohesiveness of
the control group were significantly higher than those of the other groups. Crumb color, grass odor and bitter taste showed significant
difference among groups. Acceptance of appearance, flavor, taste and total acceptability of groups with 10% and 20% of barley sprout
powder did not show any significant difference when compared to the control group. Based on the above results, less than 20% of barley

sprout powder would be proper to make muffins.
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Table 1, Basic formula for muffins added with barley sprout
powder

Barley sprout powder/wheat flour(%)

Ingredient Control"”

10 20 30

Wheat flour 100 90 80 70
B ar;zv;z;om 0 10 20 30
Egg 160 160 160 160
Sugar 100 100 100 100
Salt 1 1 1 1
Grape seed Oil 20 20 20 20

" Non added with barley sprout powder
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‘ Weighting ingredients ‘
U

‘ Put the egg in a large bowl & beat egg (Use spatula) ‘

U

‘ Add sugar and salt ‘
U

‘ Mixing (4min, at speed 4) ‘
U

‘ Sift flour & barley sprout powder ‘

U

‘ Mix with spatula ‘
U

| Add oil |
U

‘ Mix with spatula ‘

U
‘ Panning (40g) muffin cup ‘

U
‘ Pre-heat the oven(up180C, down150C), bake for 20min ‘

Fig. 1. Diagram for making processes of muffins
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* Volume Index = B + C + D
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Fig. 2. Template shape of volume, symmetry and uniformity
index of muffins,
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TH(Yang EJ 2010).
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yelhdom, BEler7bE 10%s 6.01, 20%= 5.98, 30%=
5912 REerE Hriao] o945 pHatol Yo+
gl o] &S HUg WF(Choi HS 2012), =4 &
FHlg] 37t W] FHEA(Hwang SHS Ko SH 2010),
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Table 3, pH of barley sprout powder muffins

Barley sprout powder/wheat
flour(%)
10 20 30

pH  6.48+0.022Y 6.01+0.00" 5.98+0.01° 5.91+0.01° 450.89""

Control" F-value

" Non added with barley sprout powder

? MeantSD

' The means with the same letter are not significantly different
by duncan's multiple range test

K Significant at p<0.001

Table 2, Proximate composition of barley sprout powder muffins (%)

Barley sprout powder/wheat flour(%)

Control” F-value
10 20 30
Moisture 25.17+0.007 25.28+0.01° 25.67+0.00° 25.37+0.00° 741433
Crude protein 11.10+0.02° 10.94+0.06" 10.88+0.04 10.79+0.03¢ 18.24™
Crude fat 15.27+0.07° 14.18£0.07° 13.97+0.03° 13.87+0.04° 43521
Crude ash 0.69+0.01¢ 0.99+0.04° 1.33+0.03" 1.49+0.04° 231.95™
Crude fiber 0.5420.01° 3.00+0.10° 4.10+0.04° 5.74+0.04° 4397717

Y Non added with barley sprout powder
? Mean+SD

* The means with the same letter are not significantly different by duncan's multiple range test

 Significant at p<0.001
> Significant at p<0.01
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10%E 0.58, 20%= 0.38, 30%+= 0.300.2 23 F<
ZQl zpolE Holx] k) 10% H7kolA T o=}
ol ARl AolE B0 (p<0.001), hETT 20%, 30%
A7 4Rl zelE HolA] gkttt

79 A (uniformity) ol A= thZTE0] 0.05, 10% H7ko)
-0.02, 20% ZA7ko] 0.128 R F932¢l zto)=
Ho|x] &gt} 30% HA/FEE 0.15% t)xTtol] Bl &
Ao T o FAAS _‘E]_O:]U]'(p<0 001) )z 2%
T A7Vl sold

L Mol wole vobsth

3) HIE

H|Z =4 A= Table 63 23Utk 2L 0.35,
10%+ 0.58, 20%= 0.68, 30%+= 0.842 UEIH H71E
o] ZUkgel uwel nFo] fFeolHow FUEIT
(p<0.001). 279 HlFo] 7P Wkd Ade 37]
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Table 4, Effect of barley sprout powder on cake weight and baking loss rate

Barley sprout powder/wheat flour(%)

Sample Control"” F-value
10 20 30
Weight (g) 32.52+0.23% 32.45+0.29 32.45£0.29 32.61+0.34 0.56"5Y
Baking Loss rate(%) 18.70+0.01 18.88+0.01 18.88+0.01 18.48+0.01 0.56"%
Y Non added with barley sprout powder
2 Mean+SD, n=7
* Not significant
Table 5, Baking properties of muffins containing different amount of barley sprout powder
) 0 Barley sprout powder/wheat flour(%)
Cake index Control F-value
10 20 30
Volume 14.85+03"%) 13.75+0.18" 12.90+0.23° 11.40+0.23° 247.047
Symmetry 0.30+£0.15° 0.58+0.21" 0.38+0.09" 0.30+£0.23° 435"
Uniformity 0.05+0.09" -0.02+0.1° 0.1240.05% 0.15+0.12° 6.09""

Y Non added with barley sprout powder
2 Mean+SD, n=7

* The means with the same letter are not significantly different by duncan's multiple range test

 Significant at p<0.001
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Table 6, Specific gravity muffins with barley sprout powder

Barley sprout powder/wheat flour(%)

Control"
10

F-value
20 30

Specific gravity 0.35+0.017% 0.58+0.00°

0.68+0.03° 0.84+0.02° 485.46"Y

" Non added with barley sprout powder
D Mean+SD, n=5

* The means with the same letter are not significantly different by duncan's multiple range test

K Significant at p<0.001
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Fig. 3. Photograph of muffins with barley sprout powder
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= A=) 7127} AA = @de] YeRgEdl, Kim KJ 9
Chung HC(2010)3} Jung HS 5(1999)°l o]} A7 2]
HA7Vgo] S71E45 2FHIL S Adlshs ZH7 QL
of MIEPARS Wallshs 22 Raston, 2ol

7b vje] Bulgds ARTaL Hareh dAskoit

A
3]

4, Mo

B 7 RS 2Estke] Alxg w3 Ui
e ZA A= Table 73 2T AdE AvRH B
&= 7HE7F A7hE w3 o] Lak(Lightness)2 EEl<s 7HF7}
Aol wet feldoz 71AEH(p<0.001) thETtol
vl GiA Yehgon, ReElerE ArEs 30% M7k
o] Lgtol 7bd o] st oled Ade HEe
7FEe] R3E mAo] Jgo g ALREHM, o9k FARE
ATEE Jang YS(2011)9] S27HFE 7R #loloA
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Table 7, Color parameters of muffins made with barley sprout powder

Barley sprout powder/wheat flour(%)

Sample Control"” F-value
10 20 30
L 85.37+0.587%Y 49.89+0.42° 38.39+1.01° 34.62+0.26° 1047779
a 0.91£0.14° -4.15+0.05" -4.53+0.15° -4.82+0.06° 447"
b 33.15+0.44° 37.77+0.19* 31.84+0.78° 28.39+0.22° 530.00""

Y Non added with barley sprout powder
2 Mean+SD, n=7

* The means with the same letter are not significantly different by duncan's multiple range test

 Significant at p<0.001
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A a(redness) k< HET 749 0912 YEREoH,
10%2 -4.15, 20%E -4.53, 30%<= -4.822 RE|e=r+ 7t
ol TS frold o2 7HAsH THp<0.001).

BT b(yellowness)#ke 22 33.158 UeRI
10% 72 37.772 EoH . 20% 7oA 31.84,
30%H 7S 28392 HElerLE Hbeko] S71dEE b
ol o8 o= 7FAsH tH(p<0.001). ©]< Lee YJ(2008)
o Y BAIEATHE H7bol o) bko] ZolAl= A
o} FARSIATE o|X ¥ K7k A7Mgel et L, a, b
ol o2l zelE YeRllE, oAl BeertT &
o] 454 Ao JFoF AmHT

5. Texture

B R JA7EES 0, 10, 20, 30%E EElste] Az
gt W] " S4 ZAF= Table 83 2rh I 23
E AV EY BeerE £l 7 E(Hardness)v H
Z7 1,531.819 HIglA RE|sr} 3 Aulego] Z1erE
AEE EolA 10%= 2,219.03, 20%= 2,385.99, 30%=
3316312 §22¢1 zto]E B HTHp<0.001).

HEerkRe] o] Bold4s dust myo] vhe
ARG B F =, ol LuREe] Hrie] St
s Aoyt Z71H=(Hur MS 2008) Z3e}, #lo]of
Aol Zaktd Frtgo] S7HETE A7t Hopkit
S(Jang YS 2011), 7F8 &2 & Ao ELS kg &
o] 7H¢ TESt=(0h SW 2012) A7}t FrARES B
ot o]y AEe SVl W I HAaE SFd
Tz ofslel 7tz Ty AStE QI wHY Hx
Z7be] FeFo 7 ALg " tHIung KI€F Cho EK 2011).

e+ A(Springness)S &) 0.782 R E7HF 10%
HA7Froll A 0.8282 fo)&] ztolE EH 2 1Kp<0.001),
20%3 7S 0.80, 30% 7 0.802 Th=Toll HIs| <F
1 EL FEIUTL

$3%14(Cohesiveness)S tZT°] 0.632.2 7P =7

Table 8, Texture of muffins containing with barley sprout powder
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o 53
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eI BelerbE Aol 10% 0.62, 20% H7 ke
0.59, 30% X7ko] 0572 7P A Yelg Al83k
oAl ZpolE HYTHp<0.001). o]t A= 2
= 7 dolo] Aol HIbE o] solETE
s3] fFoHo R olzltk=(Jang YS 2011) A<}
FAA S BATh

7173 (Gumminess)& tZ7 0%011A4] 970.03 0.2 714 v
kAl 10% A7 1,380.45, 20% 7S 1,414.04, 30%
A7HEE 1,903.162.E Y} Rl 27) Arege] 271
Holl w2} A= FYH o2 S7FsHATHp<0.001).

81X (Chewiness) S WHETL 761.45, 10%3 7S
1,136.66, 20%% 7S 1,144.30, 30%d7HS 1,535.00
o7 foxoz FIsIATHp<0.001). REErkEe] &
o] BSTE g wHo] AxHAUGL & F AT,
ol ©EHIREE H7kek ~FAA o] Tanl ghfol
BerE gud 2g\AA o] AZXHTH=(Woo 1A &
2006)°] Axel wjvtg] 7FE Hrbeo] FUtdaE Y
o] Z7F3tKSeo EO 2011)E A} FAR Axtz o]y
g Ade Ut AR dFS B ZoE AlsHDh

6. ZtsdAl

1) M QA 2M

BEYE7EE Arkste] Alzxg w3 AsdA 4
Z A2 gAF AT Table 99 2o WA Y io
A(crumb color)2 THET2 2330|313, EEE7HE 10%
HA7MEE 6.03, 20% A7FES 7.37, 30% HA7ES 8.532
2 RBEE 7HF JUEEe] SUMETE S0 foxo=
7kl AE FRIE F AATHP<0.001). ol= HEle
7FE A SA0] AF] Aol FEFE wRl FoE
ArEETT ZAH SAHAY Y5 AT ATels YA
ke A9

=2 2(Softness) o A= HETLS 29002 7P HE
AA =79 9k, 30% H7EE 6472 7 Tl
e Ao g Yeh} tizgol s Rt FE Ak

Barley sprout powder/wheat flour(%)

Sample Control"” F-value
10 20 30
Hardness 1,531.81£102.37  2,219.03£100.61°  2,385.994226.91°  3,316.31+281.63" 11420
Springness 0.78+0.01° 0.82+0.00° 0.80+0.00° 0.80+0.01° 10470
Cohesivenness 0.63+0.00° 0.62+0.00° 0.590.00° 0.57+0.00° 106.80""
Gumminess 970.03+60.17° 1,380.4545538°  1,414.04+137.90°  1,903.16+171.64" 84.59™"
Chewiness 761.45+61.17° 1,136.66£50.05° 1,144.30+118.59°  1,535.00+161.46" 68.94""

Y Non added with barley sprout powder
2 Mean+SD, n=7

* The means with the same letter are not significantly different by duncan's multiple range test

 Significant at p<0.001
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Table 9, Quantitative descriptive analysis score of muffins containing with barley sprout powder

Barley sprout powder/wheat flour(%)

Sample Control"” F-value
10 20 30
Crumb color” 2.33+0.807% 6.03+1.27° 7.37+0.99° 8.53+1.33" 1724479
Softness® 2.90:+2.09¢ 4.87+1.50° 5.57+1.50™ 6.4742.47° 18377
Grass odor” 1.47+0.62° 5.17+1.44° 6.37+1.58° 7.67+1.68° 109.13™
Bitter taste” 1.57+0.89¢ 3.80£1.73° 4.70+2.03° 5.9342.10° 32.98""

" Non added with barley sprout powder

D Mean+SD, n=20

® The means with the same letter are not significantly different by duncan's multiple range test
K Significant at p<0.001

 Crumb color: 1 white < 9 green

% Softness: 1 soft < 9 tough

" Grass odor: 1 weak < 9 strong

¥ Bitter taste: 1 weak < 9 strong

& R os s dusl e ZloR et mE fejHom &) SFsItHp<0.001).
(p<0.001). o] A= BT 30% H7hre] A=

b ESE A A 24 A ARekE AAE 2) ISR B4
A, Hele R e AR Wils] Axw vuel

ZWA(Grass odor)= ZTL 1.47%0H HlEH 10%E 35 FAZAIE Table 1039 2ot 7|55 EAEAE
5.17, 20%%= 6.37, 30%= 7.672 H7bFo] S/l A BEH, 9#7]| S E(appearance acceptance)oll A T &
oA o7 Z7}8lAthp<0.001). olAHEH H71Eol Z7}o £ 6.60%0d HIE 10%E 6.26, 20%= 6.30°0.2 T

mel e WAZE SUehe Ade §E0E BN I FYAQ] Aol HolA] FUth BT 30% H

e 71 ¥l Axl(Yoon MH 5 2011)9} FAFSH TVEE 44002 TRTo BlE goRow vo JEn

At £ UeRAthp<0.001). REs MRS HLs O% e
&k(Bitter taste)S HETS 1572 7P S9kal 10% o] Azt F7lstA o 20% TFEHAE I 7S

= 3.80, 20%E 4.70, 30%+= 5.930.2 HIMEo] F71El 2EHA] @gron o= ¥ LY HRE =3 5 zj ARSI

Table 10, Preference test score of muffins containing with barley sprout powder

Barley sprout powder/wheat flour(%)

Sample Control"” F-value

10 20 30
Appearance acceptance” 6.60+2.347%) 6.26+1.83" 6.30+1.44° 4.40+2.55 6.95"
Flavor acceptance” 5.43+2.20° 5.87+1.61° 5.70+1.62° 4.43+2.43" 3.09™
Texture acceptance” 6.43+1.79° 5.93+1.91° 4.83+1.78" 4.17+2.32° 824"
Taste acceptance” 6.43+1.79" 5.97+1.50" 6.03+1.90" 4234235° 7.98"™
Overall acceptance” 5.93+2.10° 6.33+1.90° 6.10+1.90° 4.03+2.42° 798"

Non added with barley sprout powder

2 Mean+SD, n=30

The means with the same letter are not significantly different by duncan's multiple range test
Significant at p<0.001

Appearance acceptance: 1 bad < 9 good

Flavor acceptance: 1 bad < 9 good

Texture acceptance: 1 bad < 9 good

Taste acceptance: 1 bad < 9 good

' Overall acceptance: 1 bad < 9 good
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o] Aol o]g=mw Ao gt THET}F AT wEo
2 AFEFY(Jang YS 2011), 30%°) H7FE 7$-ol=
AVAA 2 s 9 7|5 s 23]H AaAlz]
2oz AlgH)

FH] 7] & %(Flavor acceptance)ollA thZT9] 7EE5+
5.430191eH HEETLE 10% 9F 20% H7MES U2
I Frol ARl o]l & HolA| LT 30% HIS 4432
2 gz BlE] fFoH o R U Vs EE YERHITH
(p<0.001). HEE7HFE 30% ©)d H7ke] 7ol g
YA &ulo] AEEE TaAT|E AoZ AZHEn.

A77] &% (Texture acceptance)| A= 10%7} 59302
6.435 HQl thxaH FoAQl Afo]E HolA| ggkort
BEET7HE 20% A7FES 4.83, 30% HA7HES 4172 o
Z7 HE frelder e V|EEE UEHT
(p<0.001). WA HeEle 7HRE 20% ©)d H7HAFE
A 71a%7) ZAaske Ae 31 5 A8l o= 7]
AR Z4 A BeerbE Hrlel g3 S71E HE7T
7|a5e] 9 iz Hog ARIFW Z/iE AE
A7we] A7t 7S5t Had AEE BT o]XH
A 2 A8 NNEEr}t Zase AgFe B
HARyu SY T 2008)2] A} FARSIA

0}7] S %(Taste acceptance)ollAl= TIZT°] 643& H
RN, BEE7FHE 10% F7HE 5.97, 20% 72 6.03
2 2T §232 zelE Holz| gt ReElerhE
30% H7RE Tl vl fejFoz vhe nrjan
& HATHp<0.001). ol A AHFH BAREA Ao
A 2&hro] Z71E dFgo T AlsH T

AAZAQ 71Z%(Overall acceptance)ollA] T Ftoll H]
3 BEE7HE 10%, 20% A7 folAdRl Afolg B
o)A kot 30% H7E fre|HoRE vt ASEE
HYTHp<0.001). o= FFEZ H7F HHlAA <4 &
& oo Vb= AAHR] 7sEE A= A
e} FABFATHRyu 5 2008).

olg3 As nigoz B o w3 A=A g
B H7HFS 20% ©lsh7t 38 AoE AlsH
), 30% ©)/d H7Iehs AL ulgASA] Ze FoZ A}
s

-

V. ZE
B AT e BEerbRs o83t BEertEE o,
10, 20, 30% 713 WAL Az & 71 FE S @
5 BAL vusty BAsgch
YRS BT 2R tizwel vt Heerhe
H7Rroll A R 2did, =AY e foA
o Zastglon, 2383 24 el vis) B
Ye7bE A7hrA S7ket] A7b=e) dRtdE =4

o] AFe FEFE Xl FoE Atsgth TR izt
Hlste] Beerbe H7kee] pHE ooz uiglth
Hyle FHy AWEAES dxry RaerE J7)
of o3t de] gloy wAEe FIe HyerhTe
A7vgol S7MEFE fFoFoz 7HAEtY th(p<0.001).
BE|E7er A7) Latd aghke diZ&ael vls) <
Ao g Z7FFthp<0.001). AE9 HA 18a H3IA
< gzl vls| Belerhs drieel SU1EE 7
oz Z718FAtHp<0.001). BEAY AL dxT
of gl HelerbeE HrkelA fojFoz Fasiit
(p<0.001).

A BAF B4 Ay vige] ylRa Sl &uk
2 BT At S1ESE Anrt SUFsHT
(p<0.001). 7125 37} Az Hels 7H7E Hrk Ha
o] T, FrV|sE, s 83 AAZH 7
5o g2 B 10%2} 20% HA7bEd #2134
ol xpo] S Kol ekgkon} 30% H7be Tzl Hls)
FrolHo g 7HAsk thp<0.001). o142 AiE nigo
2 B o, 2T "7 20% olst o] #H Al
2N AT AR AlsHh
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