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Abstract

This study aims to examine the quality characteristics of bread by the amount of addition of black garic
‘powder as there has been increasingly higher interest in functional foods. According to the results, after analyzing
mixogram of the dough by using mixograph, the bread containing black garic powder was considered to be
most suitable for making bread. As for stickiness of the dough with black gadic powder added, the higher
black garlic powder was added, the more the bread becomes sticky. BG 6(i.e. bread with 6% of black gadic
powder) had the highest fermentation rate for 60-minute fermentation period(i.e. first fermentation). Analysis
through crumbScan showed that there were significant differences in crumb fineness between the control and
bread with addition of black garic powder, showing no significant difference by the amount of addition of
black garlic powder. As for the volume and specific volume of bread with addition of black garlic powder,
the more black garic powder, the less volume and specific volume. Preference test showed that BG 6 got
the best appearance and taste, in overall preference, BG 6 and BG 9(i.e. bread with 9% of black garic
powder) showed the same degree. However, BG 6 is considered the optimum addition of black gadic powder
to reduce the production costs in the numerical respect.
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9] )& a7} 3r1E Q13 ALkl BlaAd A g
H3 thKim KH % 2009). b2 R AV 18
B 7t EFAA L A=A WA Red
AAH(EEE 5 2004), o}n|=Are] peptide, &
WA} ¢-amino group B3] whgol o]& H
E4E o] doldtiBae SK - Kim MR 2002).
kg ol & AT whed AFHE %
gaka} 2H8 9 gbol] g AHBark JE 5 1994),
ohsg o] g3l A 2% Ao o3ty $4 &
AJung EY 5 2009), ots9] #A7pr) S5 =4
I} A4l vl G 3K Park YI 5 2003), vk
9] okxte] fgtel] #gE AF(Moon SY 2003), Rk
T A9 Ag wiE e e B gax &
“d(Lee HI 5 2005), b3t o3¢ nhs 7P F
719 #4 B4 dHKim HY 5 2002), vts &
L2 A7IeE AWe] 3 E4J(Hong SY * Shin GM
2008), 5 vhe ¥ H7F 4¥A| Aoz E
A EX(Shin JH T 2007), M2 21L& @) 1}
= A7} Ael7t 1% S 2HE 39 839 A
iAol v1x)E 93K Kang MJ 5 2008)2] A3 A
FollAl 3%2] Avls 2 Zuks BY Aol ¥
of gl 7ol A g Aslel] EHr} gllen,
53| Znbze] 7 felle B0} o 2 A A
A AN g3t 2 Aeg udna Rasich
Zolsl BEnlsg 312 32Tl 9 A7k E
BAIFIEA Wi z}xﬂ AEI G g3
J o] YR7HA] EMo =z Hal= Ao A
RTHAAHF 2008). Arlkso] EolER 54
—1:~ ot Aubze] E<gstn WA e AR
o] Bt ePgsta At gle 84 B2 )
3}8}e] S-allylcysteine(SAC), S-allylmercaptocystein

3 oy lo
rlr Wl

ot &

T

nﬂw

H7He el EA B4 261

(SAMC), tetrahydro- 8 -carboline$} Z& #7] &
313MEo] FH=lo] o} B S VEPITHKIm
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2. Al Uiy

1) MixographZ S8t BI=0] €M

Subs 7R FUb wE Wse] E4S
Golr7] 918le] 10 g mixograph(Nathonal Mfg.
co. Lincoln, NF)& AH&-3191t}. Spring 332 12
o] 2y om, ABE AACC method 54-40(AACC
1995)°ll &J3l A& 10 g& mixographol] ¥ 1 229}
FE 6.2 g0 2 SISt (Table 1ol AR A&
g dEz7¢ Zuks 7R vleS VR Bt
& A7HE 10822 25=0] peak time, peak value,

{Table 1> Mixture flow(dough) for the mixograph

analysis ®

Stron, Black garlic
ﬂourg powier Water

CONT 10 0 6.2

BG3 9.7 0.3 6.2

BG6 94 0.6 6.2

BGY 9.1 0.9 62

BGI12 8.8 1.2 62

BGI5 8.5 1.5 6.2

CONT : 0% black garlic powder, 100% strong flour.
BG3 : 3% black garlic powder, 97% strong flour.
BG6 : 6% black garlic powder, 94% strong flour.
BG9 : 9% black garlic powder, 91% strong flour.
BG12 : 12% black garlic powder, 88% strong flour.
BG15 : 15% black garlic powder, 85% strong flour.

left slope, right slope, 8% ¥ width®} integral val-
ueE go o] ZAESRHY uFe E4E Po}
Bkt

2) Aol Q=

Aol Az Evke 71FE ZEEs R ¥
Bl 0%, 3%, 6%, 9%, 12%, 15%(flour basis)E
Azt o, widule (Table 2>l VERAAT.
G ukEH(AACC method 10-10A)22 |23}
Feow, ¥ A Zuleg ¥R ZE AX AlE
£ 2atd A FnT EYSI AMEIATH
HEe] 2 52 ZAYS ol &l W= &
=(eF 280)E A%, AE &7 4/ #
A&7] 3t Ay X 4 23CE FA5
=

A ABE YA B Y BE)(HdT8A,
NVM-12)& A3l A& 28, 5 880 B=
slRoH, B T8 AdAY] s 22 28
1 T2 FARIFAT 1A SEE 3241 T, ddex
(relative humidity, R/H) 80~85%<] L&A (NI
FYAL EP-20)904 60%3F AAlEil e, dErt
B W52 450 g¥ B3] Nk 3ol vi2
A GA BV Qe ez gof 1087 A &
E(30)00M S HEE AN 5 Aoz 4
FHslod 28 E(21.5%9.7x9.5 cm)ol] o] I3t

(Table 2> Fommilas for bread with strong flour and black gadic powder ®
Ingredients CONT" BG3 BG6 BGY BGI12 BG15
Strong flour 1,500 1,455 1410 1,365 1,320 1,275
Black garlic powder 0 45 90 135 180 225
Water 900 900 900 900 900 900
Sugar 120 120 120 120 120 120
Yeast 45 45 45 45 45 45
Margarine 45 45 45 45 45 45
8-500* 225 22.5 25 225 225 22.5
Salt 22.5 22.5 25 225 225 22.5
Non-fat dry milk 30 30 30 30 30 30

* Dough conditioner,
D Refer to Table 1.
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3) Bt=0| Stickiness &&

z79 Zuks 7HRE A7 BE9 sticki-
ness 7% -2 texture analyzer(TA-XT2i, Stable mi-
crosystems, England)E ©|-&3lt} 232 4l
25 mn perspex probe£} SMS Chen/Hoseney Dough
Stickiness RigE AMHE-3I3TE &% W2 Kang
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2 adhesive test, test speed 2.0 my/sec, distance 4
mm, trigger 5 g & &9ith 72 A8 33] wHE
38t 1 FdE Wdoh
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12 2E A YA vtas 327
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<Fig. 1> Dough demsity measurements using a
digital camera.
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12.5 me] FAZ Zelolxdt A 7hed FE
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48192 W Aol force-time curve 25-E]
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st

7) SN 2A

CrumbScan(American Institute of baking/devore
Systems) ©|-83F 974 B4 Alge 4-2310)
oA 1A Wz Al F 1R 2AY YR
< AE A3 A ] Feirt L A% 1Y



264 gnzelgA A 168 Al 432(2010)
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oJslo] Amke) 7% F9 FEQ THA 9E S o
2 RS AT ANEE AMEENT. B4 2
A3 FEYE 7] A8 @ FEolM 10%
o} 4} o1 AvK(intensity=0.1) =717} 500 pixels(size=
500) o}do2 JEhd J12EL Y9 A4E A
AL, FYe] FHES 10%(overlap=0.1)Z
e, ZAztel A8E 33 v s
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Hl8HE 233 AT el 2E FAN
o HPal, B e 2L e ¥
& A2 e 2 MEAmlp s vk

9) Al

Fakeg AU 4] Mg golry) 93}
o Al8o] 2o} H9lE Chromameter(JC801, Color
Techno System Co. Ltd., Japan)Z AF&38}d Lzt
(BE), at(FAE), (FY2)aks 33 v =3
sto] F@dakd Ve of W ARS-E il
o] gk ZH7} 1-93.88, a=—1.37, b=1.41°1%c}.

10) &s2Al

AL 252 B2 ZEdstn AW ARy
ol~E 3¢ 2087 AUy EdA 58S
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A4 Aol Arlke F 7X9] X oz Hrtst
o, EA2 crumb colon(£2 ), crust color
(B2A), grain(713¢] =71), uniformity(7]F<] T
24A)), firmness(Z 1143), springiness($&A), moist-
ness(ZF3%), volume(F3)), garlic flavor(nls2] £
olyole}. 71E% HARe appearance(2]®), texture
(£33, flavor(3)), taste(R), overall acceptance
FAAHQA NEZE)E 67k¢] B4 Ug A4S

£ 74 A= 13L& v $ 4od), 232 |l
g, 338 gzt o] 432 X E AR
&}, 542 41t ol 632 Foldit, 73
& uj$ FolgHBennion EB & Bamford GST
19972 3i3e): 24 A8 Sk 125 m 8jed 4]
w0 10E 8 Al dot et A AFsh

11) SAHRAE

B2E Ag) Ui e 33 o) vtE H3
3lo] g+ AojA] SPSS 12.0 programe AHE31]
EAXEE 51925, One-way ANOVAE ©]-&
3] p<0.05 -F0llA] Duncan's multiple range test
(A7) a9 A2 A8l 4 AF e #
2]l Aol & HFskart

1<) = -

1. gi=0| €4

Zols 717 Al bE vEel P4 1]
e 4FE 23 A3e (Table 39 Yeh)
2t Peak timeS 277} 3.36%, BG 30] 3.41
, BG 6°] 3.24%, BG 97} 3.53%, BG 127} 3.93
¥ BG 157} 470822 U278 ZT BE A
87} 3~5% Aleld) lo] AW Ao A3
th. Peak value® HZ2T7} 63.47%Z2 71 )3
BG 3°] 60.51%Z 60% ©|d2] 5 Heldl 3l
A Bl A8 oM, BG 6(59.21%), BG 9
(58.51%), BG 12(56.17%), BG 15(54.50%) A"
A o] F= 5819t Mixing tolerances ThE+-
7} 0892 7F A A Vet A A4 7 A
3Hsld.om, BG 3 1.59, BG 6 2.56, BG 9 3.36,
BG 12 397, BG 15 40322 vepgr) Zupls 3
7Vl 71 B BG 159 W= Ul Ado] /Mg &
stttk o] An HY $(2009)2] A7llA] tjzT-ol
Hlg) T o] A fede AR AET
o Wi Y4 o] ol A Jeon TG $(2010)
9] AN T &F B9 Hrigol F71EE
g Aol okl A% 22 ZA3E B
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(Table 3> Mixograms of the bread dough with strong flour and black gadic powder
Peak time Peak value Mixing tolerance Width of tail Integral
(min) (%) (%/Min) (%) (%/Min)
CONT" 3.360.36" 63.47+2.914 0.89+0.22° 12.31+0.83° 170.83+20.72%
BG3 3.410.16* 60.510.97° 1.59+1.46° 4.71£0.18" 164.01= 7.42%
BG6 3.2420,02° 59.21£0.17° 2.56+1.08% 3.8040.21° 14625+ 0.29°
BGY 3.53+0.05% 58.5120.38" 336+1.27™ 3.57+1.10° 152.54+ 5.52°
BG12 3.93+0.19° 56.171.00% 3.9741.17° 3.15+0.24° 15596+ 5.05%
BG15 4.7040.05° 54.50£0.97° 4.03+1.22° 3.16£0.11° 175.15+ 2.26°

D Refer to Table 1.

*~¢ Means denoted in a column by the same letter are not significantly different(p<0.05).

Width of tail2 ¥k=o] A|2= 3 & 8% Fof vt
& AEHE D3, Y+ 12.31%, BG 3 4.71%,
BG 6 3.80%, BG 9 3.57%, BG 12 3.15%, BG 15
31622 Znls Hrleko| e Ee] 5
0] WolA ¥iFo] HojR = A4S £ 5 I
o}, Integral & A o] vl Aeo] Yo oz
BG 157} 175.152 7FF %3, 1 ohee gz
71 1708301021, 714 3o] AA B Qg uk
%2 BG 622 146259t}

2. "E=R9| Stickiness

Zuls 71 A7 Al §EE9] stickinesse (Table
4y} 2}, Stickiness= 41 AgollA F119] 3(g)
oz FHHW, Fo| ARFE WF FAAJo]
EolXtiKang ES 2003). A7} 33308 A
o] 71 wigkom, BG 3 4.93, BG 6 547, BG 9
7.13, BG 12 8.80, BG 15 102022 Znls 7139

Arlgol INEFE A= S, A
Hoz FojHQl Aol& eI ol mixogram
<] width of tail 7} Z-& AIE BTt Time(s),
distance(mm)$} area(gs)= force(g)} 2ol Svl=
7Vge] ArtEe] BEFE 7RI en, Avy
oz goAe AL BYPrl Time(s), distance
(mm)$} area(gs)olA] BG 157} 22t 0.75, 3.88,
10.182 7} =& #31& UEPHIT ol & Jeon
TG 5(2010)%] &5 £% H7p3Fe] I7ME+s
HAAJ o] Zlkehe AT Ade}t Aete 2HE
HaF9th k9] stickiness ¥4 Ao A I
vk 71e] 7ol S7KEE force, time, distance,

area®] FX7F ARE € 5 U3k

3. 252
g 82 243 A3 (Table 5) 2 Fig. 20
o} Zrom, (Fig. 3y vl 30&mtle] 2EES

{Table 4> Stickiness for the bread dough with strong flour and black gardic powder

Force(g) Time(s) Distance(mm) Area(gs)
CONT" 3.3340.15° 0.35+0.02° 0.910.02° 1.45+0.06*
BG3 4.93£0.25" 0.43x0.01° 1.1740.13* 3.71:0.23°
BG6 547029 0.49+0.02° 1.40£0.24% 4.74+087°
BGY 7.1340.15° 0.59:0.03° 1.69+0.16° 5.98+0.42°
BG12 8.80::0.26° 0.66+0.03° 2.75+0.36" 7.7740.26°
BGI5 10.2040.80° 0.75£0.01° 3.8840.03° 10.18+0.55°

U Refer to Table 1.

** Means denoted in a column by the same letter are not significantly different(p<0.05).
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<Fig. 2> Change in volume of the bread with strong
flour and black gatic powder during fermentation.

120min  150min

Omin  30min  60min  90min
<Fig. 3> Images of the bread dough with strong
flour and black gadic powder during fermentation.

{Table 5> Change in volume of the bread with strong flour and black garic powder during fermentation (cm)

Fermentation time(min)

0 20 40 60 80 100 120 140

CONT" 227:0.01° 2.65:0.01° 3.14£003° 3.72:0.02° 3824001° 3.98:0.01" 4.11:0.02° 4.18:0.02°
BG3?  223+0.02° 245:0.01° 2.84x0.01° 3.530.01° 3.88+0.02° 3.97:0.01° 4.04£0.01° 4.25£0.02°
BG6”  230£0.01° 2.53:001°  2.80:0.01° 3.55:0.01° 4.10£0.02° 4.40£0.02° 4.52+0.01° 4.73+0.02°
BGYY  237+001°  2.5420.01°  2.75:002° 3524002 4.07+0.01° 4.44:0.01° 4.67:0.01° 4.94:0.01°
BGI2Y 2204001° 2.40+001° 2.85:002° 350:0.02° 4012001° 4452001 4.58:0.01° 4.512001°
BGI5® 2244001 2442001 2.5740.01° 3.09:001° 3.69:0.01° 4.1420.01° 4.0420.01° 4.12+0.01°

*f Means denoted in a column by the same letter are not significantly different(p<0.05).

D CONT : 0% black garlic powder, 100% strong flour
2 BG3 : 3% black garlic powder, 97% strong flour
% BG6 : 6% black garlic powder, 94% strong flour
Y BGY : 9% black garlic powder, 91% strong flour
¥ BGI2 : 12% black garlic powder, 88% strong flour
9 BG15 : 15% black garlic powder, 85% strong flour
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4. BI=S; Aol pH

Frhsg 713 WS 2wke) pH £ A9
& (Table 6)7 2t} ¥H5e] pHE BG 157} 5.10
o2 7Fg @sken, BG 12+ 524, BG 9% 537,
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£ TPA(Texture Profile Analysis)ol] &3] £43+
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7} 8452 71 @A FA ] 7MY R,
Fuls 7hee] Hrleke] $7184E £V got
A gaiRE AE @ F UAer, A8 Tl H
2)AQ] 2}o]& Btk Hong SYS} Shin GM(2008)
o] AFoM uhze] kel BETE A2t S
7¥ele Ao At SRR ks A
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{Table 6> pH of the bread dough and bread with strong flour and black gadic powder

CONTV

BG3 BG6 BGY BGI2 BGIS
Dough pH  5.7820.12° 5.750.10° 5.5120.05° 5372007 5.2440.10® 5.100.03*
Bread pH 5.7140.04° 5.410.03° 5.3340.08° 5.1340.02° 5.04+0.03° 4.94+0.01°

D Refer to Table 1.

**f Means denoted in a tow by the same letter are not significantly different(p<0.05).

(Table 7> Texture charcteristics of the bread with strong flour and black gadic powder by a textwre analyzer

Hardness(g) Adhesiveness Springiness Cohesiveness Chewiness
CONT" 8.45+0.30° 3.7120.59° 0.94+0.01° 0.7120.00° 5.95+0.17°
BG3 8.97+0.26™ 6.10£1.42° 0.92+0.01% 0.7020.01° 5.87+033°
BG6 9.15+0.21* 7.70£1.76% 0.90+0,03" 0.69::0.00° 5.49+0.30%
BGY 9.2240.19" 10.4442 83" 0.89+0.03° 0.65+0.01° 5.20+0.28"
BGI12 9.62+0.49% 16.21+1.76° 0.84+0.04° 0.6310.01° 5.00+0.13%
BGI5 9.79+0.30° 18.2043.33° 0.83+0.02° 0.59:£0.00° 4.58+0.41°

D Refer to Table 1.

**¢ Means denoted in a row by the same letter are not significantly different(p<0.05).
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BRIl o, BG 33 &S] &}o]7} gl
ol J1E WUl E71EeE Y4 24
Bt $-34d% W30l Hadhe 2= Hong
SY#} Shin GM(2008)9] vl& %9 H7W7) 371
5 AT AP0l Fasiddrhe date
FAN A ge Jeii 2RHog Sl v}
Fo] A7l vt Ax, FA4, @8y, 334
Aggdo] JEE Lo, Atz oz foHel A}
o]E By

6. Q4 =M

CrumbScan©l] 93] Z42e] 2A], 7139 L=
<} 71#9 M aeAE 533 Z23E (Table 8)
of ehiitt 429 FAE d2TF7 043
2 7P FAgeH, Adtdeg Fulsg AV
g Age] iz vle) gAe] A7} ekt
2 F7kEo] 78 B BG 159 A& FA47} 001
= 71 giskrt. 7139 N aERAL 7]F] 2

{Table 8> Characteristics of the bread with strong
flour and black gadic powder

Crust thickness

() Elongation Fineness
CONT"  043£0.05° ~ 14240.05°  797.00:31.48°
BG3 0.0720.01°  139+0.05°  941.00+32.97°
BG6 0.0620.00° 137003  906.67+18.72°
BG9 0.05+0.01°  13320.02®  911.00:42.72°
BGI2  006+0.01°  1380.04° 1,022.67+18.77°
BGI5S  0.01:0.00°  127:0.11°  882.67450.54

D Refer to Table 1.
#7¢ Means denoted in a column by the same letter are not
significantly different(p<0.05).

&3} e 29 AR E vad Ao T2 IH
7} 1.0% vehiz, N2 dAS5E A7) ol
th(Wiggins C 1998). tHZ77} 1422 71 Bol
AaHH L, SvlsS A7 APl T
ulg) e Re] Fest Aden, Fuks AUk
o] 7} B BG 159 7139 Aol 713
e Aoz veith 7139 2EEE BG 127}
1,022,672 7} ZEslel o, dl=5(797.00)00
Hlg Erleg A1 A 2EEM Y E
2 Aoz YEa x2T fo48¢ AolE
Bar} o]& Jeon TG 5(2010)2] &5 ¢ A7}
Fe| Z7lol we} 7139 2EEIt ol A
I 22 ARE Bch

7. B8N

Zols 71EE AHUHe 4] u]8-4L (Table
9ol JEREITE #3)= ti2F7) 1,969.33 mL
2 71 e, BG 3°] 1,859.33 mL, BG 6°]
1,824.00 mL, BG 97} 1,818.00 mL, BG 127}
1,790.67 mL, BG 157} 1,671.33 mLE ZvlE 7}
ol Arlgol F71ESE it Atk di2T
¢} BG 3& #9411 Aol7} gldh. Kim WM
Lee YS(2008)2) &u]s} 52+ &3, Hong SYS}
Shin GM(2008)2] #}=, Kim NY$} Kim SH(2005)
9] &4h Min SHS} Lee BR(2008)2] 371, Jung
DS $(2002)8] Su] H7tE Q13 dWrtRe] oy
A F3Fe] o] w2 S5 FiFo] HolxH,
wiso] AW B/do] Aslele #el Ry} i
& A7 Aol LIk v 8 2E 7y
7} 74 QAW gE277) 4972 P & Ao

{Table 9> Volume and specific volume for the bread with strong flour and black gaddic powder

CONT” BG3

BG6

BG9 BG12 BG15

Volume(mL)

1,969.3328.87° 1,859.33+27.01™ 1,824.00+28.42° 1,818.00+91.48° 1,790.67+13.32% 1,671.3393.94*

Specific

be
volume(mL/g) 4.63% 0.08

497+ 0.07°

4.55+ 0.33°

453+ 024° 439+ 0.03% 405+ 021°

U Refer to Table 1.

"¢ Means denoted in a row by the same letter are not significantly different(p<0.05).
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355, 274 BG 32
e Fulel 2ol

#9129 2oz

HEAE Fols Wshe

o] Z7HE4% HgAol Hole A%E B
o}

8. Mz 2

Zobs 7bee] Aol e A% 3o A

< (Table 10> JERAQITE BEE Vel L
] S 2ol 77482 71 BA) Vel
3, BG 15% 37952 Frlks H7He] $718l
upz} o FAR = BEFE Btk Svks AU
o] .aﬂ.sg*i tﬂEﬂ wo};q_,—l, xhﬂz%_gi &
922l zte]E YERAY T Kim KH $(2009)3}
Lee JO 5(2009)2] ATolx e} 2o] ks H7}
Fol BE55 et Zhsiden, B3 Fo}

{Table 10> Color value for the bread with strong
flour and black garlic pewder

L a b
CONT"  77.48+087  3.6840.16°  13.650.14°
BG3 61.84:0.41°  7.33:081° 19332027
BG6 54.10£0.10°  8.18+0.72°  20.32+0.30°
BG9 47674038°  836+0.10°  20.90+0.39°
BGI2  4425:020°  8.67022°  21.5020.12°
BGI5S  3795:0.22°  9.13£022°  21.37x022°

" Refer to Table 1.
**f Means denoted in a column by the same letter are not
significantly different(p<0.05).

£ 715e] ZHA| Ao 4?‘5 P2 Bolzth agk
oA ZF7) 3.68% AL} A dgken,
Bl Hrigke]l FHESE agte]l A Y

BG 15 0.132% 71} £ 3o AU,
Autd o {9 AE¢E B bkl =
27} 13,652 7P @shorn, Hare o]
Eoly H7leol 221845 AT A U
i, BG 12(21.50)7F BG 15Q2137) 20} & &
e 3= oy, foAQl Aoy fUUTh
AAH o2 Zuls 715 Hrbd wel La a
#3 bt FHY Aol ESTh

9. 2t=2iAt

PeAhs B4 Ao] A} 713 % HALE v
o] AAIsIY oM, HANGE 27 (Table 11)3%
(Table 12y°] JERiRUTL

1) €4 0| A
A AANE 277 247} 144, 2242
71 Asiglen, Zole 7MY Arieel 571
g &3 7 g o] AsjAch BG 159 &
Az BAM0] 6845 FU3A HIIE AL 7}
4 Astgeh AAz oz folFQ AolE veh)
At 7139 =71E BG 6°] 4882 7HF A Y
e a, h273.72)2} BG 12(3.52)7F 718 &
skom, 7|3 dde 713 27 o &
ord BG 127} 4.882 714 st e

{Table 11> Sensory evaluation for the difference test of the bread with black gardic powder

i Garlic
Crumb Crust Gfam Uniformity Firmness Springiness Moistness  Volume
cotor color size flavor
CONT" 1.4440.71% 22421.13° 3.72£124% 4.68£1.46° 308+147° 4.08+1.53 4.80£141° 5.76£1.05° 1.2440.52°
BG3  3.12+083" 3.56+1.19" 4.48:123% 3.44%150° 3.16+137° 4.36+122 4.68+1.18° 508+0.81¢ 236+1.08°

BG6 420+0.87° 4.64+095° 4.88+1.17°

BG12  6.00+0.50°

BG15  6.84+0.620 6.84:0.55" 4.64+1.68°

3.44£145°
BG9 50030507 5.24+0.78° 4.52+1.19" 3.36x1.22°
6.1240.78° 3.52+1.69° 4.88£1.39"
4.40+1,93

3.76£1.16° 4.08+1.08
324£127° 4.80+1.38
3.9741.20° 4.76£1.36
4.84£1.07°

43241.31% 5.00£1.00° 3.48+1.19°
5.1241.13° 4.1640.99° 4.36+1.32°
3.56£1.39" 2.68+0.90° 5.12+1.20°

43642.06 3.24£1.90" 1.56x0.82° 5.92+1.15'

D Refer to Table 1.

*f Means denoted in a column by the same letter are not significantly different(p<0.05).
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Axe 7135 E e 7P} Agsga, &
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{Table 12> Sensory evaluation for the preference test of the bread with black gadic powder

Appearance Flavor Taste Texture Overall acceptance
CONT" 4.84+1 37 4.68+1.25% 4.40+147° 5.00+1.15° 4.68+1.49°
BG3 5.12+1.48° 4.72+1.10° 456£1.08° 4.80+1.15° 4.80£1.15°
BG6 5.20+1.29° 4.60+1.15" 5.08+1.15° 4.88+1.36° 5.2441.13°
BGY 5.16£1.11° 4.64+1,52% 5.00+1.29° 4.92+1.08° 5.24£123°
BGI2 3.24+1.27° 3.80+2.00° 4.44+1.39° 3.60+1.53° 3.84£1.31°
BG15 2.28+1.51° 2.64+1.50" 3.40+1.85° 2.96+1.79° 2.52+1.23°

U Refer to Table 1.

a~c

Means denoted in a column by the same letter are not significantly different(p<0.05).
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