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Abstract

This study examined the quality characteristics of cookies comprised of various amounts of barley-sprout powder by

analyzing the physico-chemical characteristics of the cookies and investigating a sensory evaluation. For the study, the

cookies were cooked with the following levels of barley-sprout powder: 0%, 3%, 6%, 9%, and 12%. The results show that

the moisture content of the cookies was increased in accordance with the level of barley-sprout powder and this result is

the same as the spreadability factor of the cookies (p<0.001). Also, the pH and brix values of the samples decreased in

accordance with the level of barley-sprout powder (p<0.001). Regarding hunter's colors, the values of L (lightness), a (redness),

and b (yellowness) are significantly decreased, increasing the quantity of barley-sprout powder (p<0.001). For the textural
characteristics, the results show that the hardness of the cookies decreased in accordance with the addition of the barley-

sprout powder; furthermore, the results indicate a tendency whereby the DPPH-radical-scavenging activity and the total

polyphenol content of the cookies were increased, thereby increasing the quantity of the barley-sprout powder (p<0.001).

For the sensory evaluation, the cookies that were made with 6 % barley-sprout powder received the highest scores in terms

of appearance, taste, and overall preference (p<0.05, p<0.001). This study suggests that barley-sprout powder is an excellent

ingredient for improving the acceptability and functionality of cookies, and that, in relation to the flour quantity the ideal

proportion of barley-sprout powder is 6%.

Key words: barley-sprout powder, cookies, spread factor, hardness, DPPH-radical-scavenging activity, total polyphenol

content, sensory evaluation
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et A E=Z LS| o] FoJA| AL RUtk(Bang 5 2011). 1
TAAE F7l= D7 A, A, 28, BEA 5= Y
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=% A7F F71(Choi HY 2009), ut-7S! £ M7} F7](Lee
S 2006), 5 & H7F F7|(Kim 5 2014), T &% F7]
(Choi SH 2009), H]=}¢] Bt A7} 37](Cho & Kim 2014), I}
A = J7t —:.17](Lim EJ 2008) 5o] §lom, o= Kt
ot AlES 278ke 28R 7o) R85t thakdt
Azl &g 9 AFY ds3t atHoh

W, Helee welel oz, 71% wed B4, &
2 9 shalgo] Fxal BpEol erl(Kim 5 1995), of
o ARiErg BAo] ofat ahteh vk e w3 WY A
83 =L S ookt AEEg a3 Y= Ao =E AU

A QltH(Ohtake 5 1985a; Ohtake 5 1985b; Lee 5 1994; Han
SY 2011). 1 F A= RHEeo T-FHo] &= phenolic 3
&= flavonoid 7= A& o] 48}E o] @ojA]& TH4atetR| A
O AL Ak A2 dHA flem(Yu F 2003), He
Q) ZEEolt FASIo| Foluk uletul C, ek E, B
= chopst AlE] A AJHo] $9E 6] 9lo](Chung S
1995), AZ7154E 24 2A 2] 7F5Ao] Z2uT glrkHan
SY 2011). 23yt o 7 E Heeo] &H Fei= g 2%
=of Yol HA, 5 "¢ St (Lee
YM 2011), FZoll= B AHEE a7t dE
we}, o5 &-§5talAl 5t k=Y it A HEles o] &3t
% % S FHY Aol AHEEHILE oy, A5 of
T A= H AFY FAEL v ET AAolthCho &

carotene =

Kim 2014).
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I} Choi HY(2009) 59| WS Frarstar, du]dd 4 oH]
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ol e W} ulElaIT, 12% Zotel Ml pu
@7}% P51 Mo 57} Bsie] Wrhe HControl 370g 7]
%) ol 3-12%9) W2 AHsigon, uele Ruel 37t
Hl& F7hol wet 272 o) ArkgS Azt A= vis
H]&-2 Table 10 Yef ST
Bele B A7 7719 AZHEE ek wE, 47}
o, Y, &3 HE7](Model K5SS, Kitchen Aid Co.,
Joseph, Michigan, USA)o]| do] 2t o2 ZEA)7|1, 43S
234 golshw st Eqstel AR BEU 7]
of A& 7 vt Ry} olZE B, Heje 2O Wi &9
ot 5 ‘@%PE(R-BIMGD LG electronics, Korea)ol| A 1X]7F FA]
ARk FAAR MEL 250 g0 2 BRAZ F, &7 45 am,
A 05 cmZ TH= & 170TC 9 2E(G-501P, LG electronics,
Korea)o| Al 987F ¥t SAE 7= Ao A 147 =
WA F, AR ARSI

Table 1. Formula of cookies added with barley sprout powder (2
Ingredients Samples O(lé’of;‘(i; 3% BSC 6% BSC 9% BSC 12% BSC
Butter 400 400 400 400 400
Weak flour powder 370 3589 347.8 336.7 325.6
Barley sprout powder 0 11.1 222 333 444
Sugar powder 240 240 240 240 240
Almond powder 70 70 70 70 70
Egg yolk 60 60 60 60 60
Corn syrup 30 30 30 30 30
Salt 3 3 3 3 3

Total 1,173 1,173 1,173 LI73 g 1,173

Y Each numbers in front of BSC mean the added amount % of barley sprout powder in cookie.
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3. $E B2 pH U IE 5X

HEle BY Y7L Y SR FFES AR 3 g2 FF

of B EE A 710 Fob 105T Aedrtd Adzie
2 23319 2 (AOAC 1995), pH &4 -& &7 umm A8

I gol 3749 mLE 7hsfe] F25] WHEAIZ]
(Orion 3 star, Thermo Scientific Orion, USA)E ©]-&3}o] =74
SHth B 4L AR 1 gl SF5 10 mLE 7Iste] #2
SFak THE, 3,000 pmollA] 1087 Qi Eejste] B AEo
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Qstch 2 2R AT AW FBEE 33 08 24 5,
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Y3 EE2ARHE ey gk

7l 2 pH meter

4 ME 28 U R HY

o 7k #719) MEE 77]9) Qust ol
A} 2} A (Chroma meter CR-400, Konica Minolta, Sakai, Osaka,
Japan)§ ©]-8&-3to] 33] WhE £4519 20, Hunter 312 H =
(Lightness), 2 A &= (Redness), 24 =(Yellowness)S 51 T
ol AFRE EZ WIS [=94.87, a=-0.57, b=3.750] 3},
Heje Huk H7} 2719 Gpe A8 AF7|(DSLR-AS0,
Sony, Japan)E o]-§3to] Mele Ruk HrlTER ARe] 9
Wt oluRe Beiart

5. A= (Hardness) &4

Had Bk A7) 37]9] A E(hardness) 32 texture analy-
ser(Texture Pro v2.1, Brookfield viscometers, UK)S AE-3}¢]
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FHOo R HYZ vk, AA| 9] LolE caliper® ZHsta 2t

Table 2. Measurement conditions of texture analyzer

Item Condition
Test type TPA test
Measurement type Two bite compression
Sample size 30%x30x7 mm
Plunger type Cylindrical 50 mm
Test speed 2 mm/sec
Deformation 50%
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9. 8H 24

38 W2 243 2 49 Ane BPA A SPSS
WIN 18.0(SPSS Inc., USA)S o] &35l B EEHXE ¢
3}31, one way ANOVA-test 3, Duncan's multiple range testS
ANt G AR

oF Zat 8 o

Al 5
152 B pH Y I
Bele pue

A7 719 2 A, pH R B8 &
4% A3z Table 30| YER T & AFFo A ARG He
<« 2HY 7 S AT 49 53%= S H AN (data
not shown), 22| £ H7} £7]9] & g Hee &
To| H7tu|go] woHdeE {oFor FUlste HeEle
Y 12% H7HH12% BSO7F 7HE &2 A2 SHEH UG
(p<0.001). o]=|3t AH=MN, Bele B H7P7t 719
ol FFS v AE AT 5 A%len, ol He
2] R Aoldfad a& Bl &8V tiE
2t Atz ETh B3 & 29 H7F 57(Bang 5 2014), ©%
£ M7t F7](Park ID 2012)0] thet APAFoA A&
Fol B25 o7 ol ez A ved=
a3 A FARE A

pHe & A9 A 22 AR Bele &89 pHE 373
3t A7} 5.882 =7 =92 (data not shown), H&|& 24
713 #7119 pHE Heje 229 H7H|&o] soHdes
SolA Z+ A&7k vl +214Ql 2ol & YEH AtHp<0.001).
ojgdt A= & AT ARE AREE HIle 2Ee| pH}
Halg B9 2H7L70% BSC)2| 622K} Yo, Haje &
o] H7tu&o] FoHd4E Yol Aolgt wE o]
At Ao}l BRiste] Juks H7t F7)(Lee T 2009), 5
Hg] FA7} F7]0Ji & Yoo 2010), @58 7} F7|(Park ID

-
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Bl 2T A7 719 454 805

Table 3. Moisture contents, pH and °brix values of cookies
added with barley sprout powder

Samplitem Moisture(%o) pH °Brix

0% BSCV

(Control) 2.45+0.067Y 6.22+0.01° 2.9740.06°
3% BSC 2.68+0.00° 6.01+0.02° 2.47+0.12°
6% BSC 2.72+0.06° 6.13£0.01° 2.43+0.06°
9% BSC 2.7320.08° 6.08+0.01¢ 2.03+0.06°
12% BSC  2.92+0.06" 5.930.01° 1.20+0.00¢

Y Each numbers in front of BSC mean the added amount % of
barley sprout powder in cookie.

? The value is meantS.D.(n=3).

3 ¢ Means with different letters within a column are significantly
(p<0.001) different from each other by Duncan's multiple range test.

2012), =22 H7F F7](Jeong 5 2013), ofrtolH|2] 7} F
71(Choi 5 2014)0] T AT pHZ ThzZof B3] H]
Hoz PASASS Nl B QT AT FTS
gk

® AT RS ASE Hele BUe grg 249 2
1}, 1.40 °brix(%) 2 A =] ) S #(data not shown), &&= B
e Ak 719 PR Mol Buel A go] Eof
A58 o502 Wobd 2 AlRTF Jol S Lrehhglthp<
0001). o] 2 A79] pH ZH AT} TN Heke
4o Frr HeEje B9 F37HH0% BSC)2 2.97 °brix(%)
Hr} wol, Hee 289 FrHHEo] woHde4E WolAl=
Aolet et

o9 =S T & u, Ko Y H7PH
T)o] it g pH W RES] GIL UIAE AL % 3
om, AEF FF7l w2t & = pH R T S
ol o2 AL Z+ AlFY FARL} AW d AR
BE Ao] HEel Aoz o

Mz o ol
Aol A A Bl EUe] MEE S35 43k L
725979, agk2 - 7.62, bz 21.56(data not shown)©] 1.2
Bele BUg WNe 7719 SR ofgiEo] te Al =
A A1 4 ot F A= Table 4 X Fig. 1] YRR AT
BeE U L3t 34 23 F 7] AUy L2 2
2 HuF B371510% BSC)7F 772028 EAE ol B
2s Bare] Wrhulgo] Roldas haslo] meje Bu
12% A7FH(12% BSC)7}F 52352 714 WA 2A4= o] 2+ A]
270Ul $1el 2ol e Ackp<0.001). 7] o}
Wl Lghe AybHom 79 Smct yeros], 77]o)

fo e ™
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T2 Beld B A7be o] Sk whet
obAl = AFS YERATHp<0.001). o] =8AB] Hele
2o ggoz AzEn, old Ak Wy W A
7k 2E7] Ao|=Lee BK 2015), Bl 742 A7k i B(Cho &
Kim 2014)7} Ha]& 712 "7} A2 Ao =(Kim YA 2011)
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e HIF A% FUT AFS ekl Aolth

ANES et agt 24 23 3 77] 99 nege
R BH7AR0% BSOYE - 192 ZREgo Hele B
o] Hrhulgo] BobA4E S (-)o APl B oA
2 N2 S §21H 2l Aol S Uy GITHp<0.001). Ed
7] obw o] aghe Mele B EH7FF0% BSO)7E 5.19
2 77] geun JAEs} goLk 77 Qs FIsH
Hej Buro] Hrbulo] Fobd4E Sa)(-)9) Ao o
S AT p<0.001), o2 AT Bee 72 B} oY
(Cho & Kim 2014)0] 2240} H7hako] Z7Fa4% =y -)
o] Aol B ZANAT, Wt Bele Wb AEA Aola
(Lee BK 2015), 22| 7}5 H7} =29 Ao]=(Kim YA 2011)
of T3t AT AolZ AU agrol FA}ALE Wik
AT FAT A ehd Roltt.
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olfe] Aus T EH gvtyor AHAEL A=
Al, 7128 YRS 754 ARE dAske A -ole diA
A 159 W72 wjFof] LS WolR| 1L, agli} bk 479
Aof| mhebx] FFE e AR HAEI §loj(Im F 1998),
2 A= Hele B8 159 5402 Qs 7|9 |
T 9 ST} ol HA(-)9] Hgko] oL iR
o, Y5 A M40 FEFoR AF Me zpol7F YehdS
B 13k Lee 5(2006)%] A-r+Axtet AR Aaket & 4= ot
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Table 4. Color values of cookies added with barley sprout powder

Item Top surface Under surface
Samples L a b L a b
?:J/f)n]?rilc)l) 77.20+£0.54%) - 1.59+0.39" 29.61+0.29° 68.11+0.78" 5.19+1.07* 32.85+0.60°
3% BSC 64.48+0.50° -4.74+0.81° 28.48+0.48™ 62.41+1.61° 1.61+0.26° 30.79+0.77°
6% BSC 61.33+1.45° - 6.35+0.50° 28.2320.51° 58.21+0.82° 0.90+0.85 30.27+1.03°
9% BSC 59.03+1.46 - 6.24+0.72° 25.7120.72° 51.82+0.56" -2.65+1.72° 24.28+0.43°
12% BSC 52.35+0.83¢ - 7.13+0.73¢ 23.86+0.94 51.13+0.51¢ -2.90+1.59° 23.63+0.46°

" Each numbers in front of BSC mean the added amount % of barley sprout powder in cookie.

? The value is meantS.D. (n=3).

3 ¢ Means with different letters within a column are significantly (p<0.01, p<0.001) different from each other by Duncan's multiple range test.

0% BSC(Control)

3% BSC

amount % of barley sprout powder in cookie.

6% BSC

9% BSC

12% BSC
Fig. 1. Visual comparison of cookies added with barley sprout powder. Each numbers in front of BSC mean the added
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3. A (Hardness)

AtA o2 7|9 Hrs YRS FF ¥ A7ME =
T ARd T vEe UE Foll g8 gk mJoo &
Choi 2012), ® 2] 42 J71e 719 A= &4 dd=
Fig. 20| yehd ®he} At

7= (Hardness)= X< B 2474 0% BSC)7} 2,665.33
ge’2 ESAEQon, Hals Buke] H7} ulgo] Frles
Z wolA, Rale B2 12% A7F(12% BSC)7| 1,803.00 g/
om’2 ZA o] ZH A|B7E o 7o F ¢l 2polE YERf it
(<0.001). o]= Ut o & YU o YRS T E LAYE o
Aot ALAEFY 2 Ao FFE vAA =H=H(Kim
YA 2011), & AFoA = Heje £8o F7HE&0] EobA|
= W EE U 239 F40] AaEe 4ES s o
zAo] YA HAA Arrt RA SHE Aolzt wddr

ol2igt Aute} Wste] b £ 7t F7](Jeong T
2013), 5= &% H7F #7)(Lim 5 2009), =74 £ A7t
F7](Bang 5 2011) 5o| FAHRY H7tgo] 7145 7
SOt AAaERSS Huste] B AANet fARE A
Hehfiglen, Hlahel £ H7F 57](Cho & Kim 2014), ©g

3000.000

2500.000

2000000

1500.000

1000000

Hardness (gfem?)

500.000

000

9% BSC 12% BSC
(Conrol)

Fig. 2. Hardness values of cookies added with barley
sprout powder. Each numbers in front of BSC mean the
added amount % of barley sprout powder in cookie. The
value is mean+S.D. (n=3). *° Means with different letters
within a data are significantly (p<0.001) different from each
other by Duncan's multiple range test.

Bele Bu Y7 7719 BAEA 807

Bk H7} 57)(Song & Lee 2014), G £ H7} 57](Choi
SH 2009), tjut2el Bk 7} Zy)(Lee S 2006)= HA|E
A71Eo] F7184E AEE F71593S Bt B o

T} Aol e AL Yehysich

4. HEM X[

Bt AA ) e FAY HE vehd H38A = 771
& WrtR ] EAAFEZA ASEY, dho] thld ek A
2 HE Y A 8 T 9 RS0 Jro o8 FFS
v Ao 2 BWE T 9JrkJin S 2006; Choi HY 2009; Cho
& Kim 2014).

Hele B2 17 #7019 H3A Aol thigt 2= Table
5o YeEtf ek

Hag B BH7L0% BSCO)= 4892 Uehgton, ¥
E4O A7 HlE9 Sl wEt foH o FobA B
Bk 12% H7HL(12% BSC)7} 5.842 ZAE AL, 2+ A
b o2 {919l ZpolE UE Ath(p<0.001). o]Ht &
= Hele B0 F7HEo] wobRlel et 719 &
o] S7FeE Ad W] e AR AlREHY, Hele &
] M7= Q3 279 FAo] WafEo Hi/dol F7kgt
Aog HoZTHCho & Kim 2014).

1) & HEM HEE B
Hele B g7k 279 § s SRHE gue 249
Ak Fig 30 e upe} 2.

£ A7) AR Held B 3 Wsy S YFS

B stk
4 J7 7719 F Hed F9E &2 R
BT Hrte|go] wotdagE F7tst B 12% H7H

Table 5. Spread factors of cookies added with barley sprout powder

Samples 0% BSC"

0,
Item (Control) 3% BSC

6% BSC 9% BSC 12% BSC

Spread factor 4.89+0.172% 5.07+0.06™

5.31+0.06™ 5.51+0.07° 5.84+0.00°

" Each numbers in front of BSC mean the added amount % of barley sprout powder in cookie.

? The value is meanS.D. (n=3).

3 *4 Means with different letters within a line are significantly (p<0.001) different from each other by Duncan's multiple range test.
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B800.00

500.00

400.00

300.00

200.00

100.00

Total polyphenol content(pg/mL)

.00
0% BSC
(Conrol)

3%BSC 6% BSC 9% BSC 12% BSC

Fig. 3. Total polyphenol contents of cookies added with
barley sprout powder. Each numbers in front of BSC mean
the added amount % of barley sprout powder in cookie.
The value is meantS.D. (n=3). “* Means with different letters
within a line are significantly (p<0.001) different from each
other by Duncan's multiple range test.

(12% BSC)7} 453.54 ug GAE/mMLE 7H =2 2 el
Qr} 1 o2l 9% Rl Bk H7R19% BSC) 321.45 ng
GAE/mL, 6% Ha)< B2 H7114(6% BSC) 318.33 g GAE/ML,
3% Rajd B H71(3% BSC) 304.23 pg GAE/MmL, Ha]é
B A 7110% BSC) 272.36 ng GAE/MLY] £0.2 A5
of, Z+ A&zt w9 /A ZolE HERH UThp<0.001).

ol AnE AHEY, Rk &Y FH7HH0% BSC)
of Hlal Hele 2 H7HHG~12% BSC)S ¥ #He4d ahet
= o] A AN ER, #7]o Bk 29 37t
TdozH 23 GHHLE HAFD 5= e F71of FAie &
IS HT 5 U Aoz AmEHh

2) DPPH radical &7
Reje £ ¥ 719 DPPH 2t d 2A5S
A= Fig 40 Uehd vhet
2 A9 AR Hele £89 DPPH 2o E £A5S
g Ak, 52.37%2 3= 0] 50% o449 gtE 2AF
H ¢ thdata not shown). B 2] 9 F7} F£7]2] DPPH
03 &A% Bee B
7

Hak =47172(0% BSC)7} 16.29%
P W) T, Hale Bt Frhulgo] kobas
2 27151 e Uehflo] Balé 2ar 9% H71749% BSC),
Bas 2 12% F7HH12% BSC)7F ZH2E 31.14%, 46.49%
= Ut 7 27k ke o129l Holg LR RiTHp<0.001),

ol4te] AT AEE wele Bu W7} 7719 DPPH
Fo)A 27%0] ®alé But o] DPPH 2102 475 R
th wokon}, #719) AA) A= oo vls) A% FIIHAS
< 7ok F7)9] A|zo] Qo] Hale Buke] Frks A
o} a7jo] FHA ATG /et 4 YS Ao wekE),

fu oo Jy

60.00
50.00

40.00

20.00 d
10.00

[

0% BSC
(Contrat)

DPPH radical scavenging activity(%)

3%BSC 6% BSC 9%BSC 12% BSC

Fig. 4. DPPH free radical scavenging activity of cookies
added with barley sprout powder. Each numbers in front
of BSC mean the added amount % of barley sprout powder
in cookie. The value is meantS.D. (n=3). “* Means with
different letters within a line are significantly (p<0.001) diffe-
rent from each other by Duncan's multiple range test.

Heje 29 A7F #7719 ¥554d2 Table 6°f Hepbd Bf

Q|7ho] 3= = A o] RS A L (intensity of color)= X &4
2 2H7F(0% BSC)RTh Bl Bk M7l Mol o
13t Ao 2 H7tE g, Bele B H7HH|&o] otds
g fFoHoR ¢ Mg Ao HriEo] Bl 2 12% 3
7HH(12% BSO)7F 7Y &2 45 YEH A th(p<0.001). ©]
= 2 A7 MRAE o83 M SAHAT A Bl &
T A7l SR Lkl Rolkl Ay 22 AFe=
Hee B9 Af 40| §7]9) Mo FaFE u|A H7]9
o] e AoR wekHET

T tj118]& A=o I3t §-E(the smoothness of the
surface) ol A= H 2l B F347HH0% BSO)@F H7HH3~12%
BSC)ete] §-JAQl zto]7h YehdA] gt

WA e g 5 Heje B9 WA A =(odor of barley
sprout powders)= 2 2]& £ HrMH|Eo] EoldeE
oA o2 FejA= AL FrHgEom(p<0.001), o] He
< 7FE A7} v®(Cho & Kim 2014)0]] #3F A4 Hald
9] M7 o] Ut s EWAITE ARl AR HUHE
Ao} FAFsEITE =713 WARS] 7 =(oily odor)= 4.20~5.27
Heo] s vUetdo], Hele BT 77 2 Ree &
T A7 HlE 7l W F-9AQ1 Aol 7F et A] §gtt

gro] &= Z 1A%k gro] A E(savory taste)= Ho]4 B
FA7HH0% BSCO)XEoh Hals Bt H71(3~12% BSC)7}
AH o2 7hg A2 FH7HE o p<0.01), Bl &
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Table 6. Quantitative descriptive analysis scores of cookies added with barley sprout powder

e Sample %oftii)” 3% BSC 6% BSC 9% BSC 12% BSC
Intensity of color 1.77+1.107% 3.63%1.00° 5.30£0.92° 6.57+0.68° 7.80+0.96"
The smoothness of the surface 5.23+1.81 4.93+1.34 4.93+1.41 5.13+£1.48 5.27+1.87
Odor of barley sprout powders 1.90+1.24¢ 3.63+1.59° 4.40+1.10° 5.53+1.33" 6.13+1.70"
Oily odor 5.27+2.05 4.57+1.70 420+1.27 4.501.31 420+1.71
Savory taste 3.93+1.68° 4.93+1.60" 5.60+1.38" 5.60+1.45° 5.3042.09°
Sweety taste 6.33+1.37° 5.47+1.36° 5.07+1.39™ 4.43+1.38° 3.63+1.73¢
Hardness 5.53£1.76" 5.57+1.45° 5.03+1.33° 4.63£1.07° 3.93+1.20°

D Each numbers in front of BSC mean the added amount % of barley sprout powder in cookie.
? The value is meantS.D. (n=30).
) ¢ Means with different letters within a line are significantly (p<0.001) different from each other by Duncan's multiple range test.

AT 2ol o2 Aol Yent) @

=(sweety taste)—‘= Hele 20 R
gro] A% Aoz HriEgon, Bl 2Eo {7
2ol 05% §o102 i) AL Ao BrEYrt

(p<0.001). o] & ATe] 17

% Bt

crsret wrel 4
A 7}70% BSC)7F 7H &

£9]

B7} 77100 o

% gAMA Hele BE Arhgo] RobdSE gu

7h A 248 AT BT AT e e
s 69 ghoz ola) el okl LAY e

o7 goiE

ZiHﬁJQ

Z A7+ JEolAH AEQ] A X (hardness)= R4
H7elEo| Eoda4E me f2 =
7159 thp<0.001). 0|83t A= B @1 2377
§ Aitol A Heje £ FrH)ge] wet Frer) 2ol

How o7

A FLT A UERE Aol

_El_:
A
4y

i& EE]TL_
o 7

=

u

=
o
=
)

A

2)
Hele BT A7k 7719 B 715 Hrh A3 Table

7ol ehd Hheh ok

o 713 =0] FEA= Bl 2 6% H7HH6% BSC)
7SR TP 2 V1S ES el e, T o
L 0% BSC(5.07), 9% BSC(5.20)0] %12, 12% BSC(4.60)7} 7}
FH2 713EE B ITHp<0.05). o1 Aiks AHE

H A Hele B Avte 7719 A 7|EEE Y
F e, ol HAZ U 4B E8F F4 Tl o
g RS9 QlAjo] FRHA AL o], F7]9] Aje] et
Aol Fxk 4t Y= 22 AZHEHCho & Kim
2014). Ty HFe] Hele 2 ks L8] Bs 71
=5 WolEF =, ol2fet Aot #ste] Bl 7hE A
7F M#(Cho & Kim 2014)0] & Aol A A=A gk
Aol 9% 7|TES 23] FaAT|E AR Histo
2 d7daet fAHAT WA 7|5 E ] FERAAE BE
4.73~5.139] H9E HeEhfof Eﬂér B A7 /7 % 2e
& 2% F7h HE $71 e FAH Aol7h YEhA]
ekkeh o2 Az Hof, & %LPJ e 54 97t 2%

Table 7. Sensory preference of cookies added with barley sprout powder

ltem Appearance Odor Taste Texture Overall preference
Sample
0, BSCY
?C/zmriﬁ 5.07+1.629®9 4.97+1.13 4.97+1.10° 4.90+1.24 4.80+1.37°
3% BSC 4.93+1.31° 4.73+0.87 5.07+1.20° 5.20£1.00 5.17+1.39%
6% BSC 5.70+1.15°% 5.13£0.90 5.87+0.90" 5.40+0.93 6.40+1.22°
9% BSC 5.20+1.10° 4.77+0.97 5.37+1.52% 5.10£0.99 5.73+1.26™
12% BSC 4.60+1.50° 4.83+1.39 4.90+1.94° 4.90+1.54 4.93+1.80°

D Each numbers in front of BSC mean the added amount % of barley sprout powder in cookie.
? The value is meantS.D. (n=30).
3 @ Means with different letters within a column are significantly (p<0.01, p<0.001) different from each other at p<.05 by Duncan's multiple

range test.
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AN Hele Bwrel Friulgo] Eold4s weleol WA
7t AAE AL BARUL WA 7| BEE Beje B
) A7k 5 9 Ayl ) Bl B ol Holok
e igrom® wels Hare] 18 WAl 7] WA
of Wrte Qe uAA) = AL % 4 AU % AEE
o] FEAL Bald B 6% H7HH6% BSOTF 7 e
NSRS Yehfgon], 1 oo Bald B 0% H7FHO%
BSC)7} At Ao s £& 7|5 ES Uehf 2ltkp<0.05). 7]
7 71550 FENE WA 73R FEI} npisix 2
7} AE7F FO1H9l Aol B UehiA] gl Akl 75
Eo) FRoME ®ald B 6% H71H6% BSOTF 7V %
2 73RS yehjglen, 1 thgo] Baje B 0% A7t
9% BSC)7} A Ao 2 =9l 7|3 =S U, 0% BSC
9} 12% BSC7} 7F4 W 71352 UehyQlthp<0.001).

ool ATEL Fs) B ul, 7719 Az Ao Haje
Buro] WAl ARLE 2 o, RATE 2 JFS
A Gt Mo Bee Be Frk ol o @
AN 7| ZES £ 5 Yotk Tt ero] mej B
are] H7he o3, o MuHHel F|EEe] RHH TS
HlAL Ao HrhEgl Bt 2 A4 Hals B
A7k 779 Az Aol WS o giu] %] Hele B
< Wrske o] o, B P AWHAEQl V|5 E SHoA 7
3 APy Ao BuH,

or+

.'.4

Qo o A=

e

2 A= 52 A9 art dEAHA =871 F7
0}93\—0115 E5t, SH%‘EH 7b wi$- gt Hele B
= AEFaAE g8ty A% et w2 AL 7S
=7t Hold 719 Az Hele 2ES FAEE &89}
o A&t 7S An R} sHth Bl S 7
Az FAR D7 & diHl 0, 3, 6,9, 12%F H7IgE F
712 Aze 08 S8 3 pH, B, AT, BA4, 227
FAre a3t Bed B4 2 BF 715EE 54, H7HH
Hele 2292 A7I%t #7019 7 §EE Bee £Y0
F7H]&o] FoHd4E F718H3 2 H(p<0.001), pHEt FE=
Hele E09 H7HEo] Fobdl] met ol B3-S
LR ITHp<0.001). B2l Bk 7} 27]0] % gk £ L
Zh(Lightness)¥} bgk(Yellowness) F7]9] Sl 3} ofgidd m
T Reje B9 H7h|Eo] weh YobH o, agl(Redness)
< =A(-)9 Aol AR THp<0.001). HIe 2 H7t
719 A=t HEe 2 F7HEo] Forddl wet 19
Z o7 Yoy o m(p<0.001), F7]9] HYA A= EoHRlHh

o1

o] =4 EFIYEIA

(p<0.001). He|e= FF F7]9] 5 ¥5/d dF2 Heje 22
AR RoHe o), Beje Bake] Frhulgo] kobdd u
2 §oF o2 FolH 1(p<0.001), DPPH radical A4 5 E3t
®a)e 2ol Hrhulgol met FobH(p<0.001), Hale &
o) 7] 7154 NS FAAAT= Ao Uelygth B
g B Hrl F£7]19 T5 EA F Mo 3 Ax = By
289 F7hgol S7HEE Aol AR Aoz F7)
%*i(p<0 001), 7] EH| Wi HEef =73 WA
s Hele 299 H7F £ | AV St e
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I (p<0.001), A% gre] A== Hie By FY7lrHoh
= Hle B A7) o 48 Ao2 HrE I Th(p<0.01).
Ni, gte] Yot ]9 AEE Rele Ruke] Abulg
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