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Quality Characteristics of Bread with Added Black Gadic Extract
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Abstract

Different amounts of black garlic extract(0, 1, 3, 6, 9 and 12%(W/W)) were added to white pan bread, and the quality
characteristics were evaluated. The pH and density of dough was decreased with increasing concentration of black garlic
extract. There was no marked difference in the fermentation power of the dough expansion among the samples. The pH
of bread decreased, and there were no significant differences in baking loss rate, dough yield or bread specific volume as
the concentration of black garlic extract was increased. Regarding crust and crumb color values, lightness gradually
diminished with increased amounts of black garlic extract in bread, whereas redness and yellowness increased. For
measurement of texture, the highest hardness and gumminess of bread were observed in the 1% added group, and there
was no remarkable difference between the 3% added group and control. Sensory evolution was the highest when 6%
black garlic extract was added, but there were no significant differences in terms of color or overall acceptability. The
results imply that addition of black garlic extract to white pan bread created a healthy and functional bread.
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1996), FHHIA|E ©]-&3F 2 (Cho BJ9t Rhee SK 2003),
E2KIm JG2}F Kim YH 1999), £8 FZE(Kim EJ9} Kim
SM 1998), 7+l E2Bae JH 5 2001), THAIIZHHKim
SH % 1998, Kown EA 5 2003), ¥olg7F(Jung JY 5
2006), AlXZ 7F¥(Choi OJ & 1999), &2 (Bae JH
5 2003) 2 30]7}E(Jung DS 5 2002) 5 713 4
o] Az 9 FAEA A AFEo] MAHI ot
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sAY Ae ZEHS &8st 570 WAE AAsE
= o] MEZ o7 o]&Fo] $ithJeon YS 5 2008).
H S0l A9 UH—(?‘UH'Jr Fe AAH, E94 &
e WA 7FEER] ekl JEEAEE Svks
& o) SAd3HHA 7‘47“—216]' QE% A A5 2H
Hk3- o = Qlste] Ajo] A tﬂo}”ﬂ ko] S7tskal, S
o] wj&ube 7hAanEm, Azl 24 ?_Q 4& 7FZITH Choi

DJ 5 2008). =3+ Ajvls ®r} 25}4}5} o] Aratar, 9F
oA, SH2HE Ash U AW, AAEgke] o
a3 5o AgEdE AU do] ok 23t }lﬂli
MEE Y3 ATESE FRE 3 kShin JH 5 2008).
Sabs 22 7HEEE #Eg ATFE Suks A9 015}?&@
54 2 ksl gk A7HKim MH 5 2008), SvVh=
S AA7eE 29A] Alolae F4 E*JOH A A+
(Lee JS & 2009), Svls #HEF NE 2 kst Ao
OJ—FL(Lee HH 5 2010), Svls< 7Kg 719 &
754 EH(Lee Jo & 2009) 5ol BHaxo] 9o} A B
oA ZrlsS o]_g_tﬂ- AFLE o}z m &3 AA ot}
metA B AFAeE Suks FEAS HSHE JUt
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Il Az H 4
1. ez

2] A5 2= ARHEE 2 U7 (bread flour, Dae-
han flour mills Co., Korea), @%(Samyang Co., Korea), 5=
E%(Wellga Co., Korea), & (refined salt, Daesang Co.,
Korea), B4 & %(Seoulmllk Co., Korea) g2 o] 2~ E(Jenico
Foods Co Korea)= A& A& A3t A3
o Srks FEY(15 Brix)< OHE““U}E%‘ T
QoA A)gol A T2 ARESHA T

gajste] Az 2] wigt
FEE 1,600 g7 E 1,000 g& 7]EoZ Mg 90
g D790 g, £EY 75 g, ©|2E 50 g, BAERF 50 ¢
g AF 35 g0 = Fen, Suls FEAL HA As
o] Fol thated 0, 1, 3, 6, 9 B 12%2] HEE Eo] o
o thAlste] H7FstAT.

2o AACC 10-10AHH(AACC 2000y 2]3F 214
vhso] met £EYS Ad 2 ARE §E7I
(Daeyoung Bakery Machinery Co., Seoul, Korea)oll &%3}
of 283 FIAIR & LEWS AUl %“ﬁﬁi 5

OEa 1402 58 EEgT o W L= 2
g4 E 2] 7hst ] 2] A 267 A| 535 (2010)

7CHeH, 12 Hae 2% 27C 5%°] el
(SMDG-36, Daehung Machinery Co., Namyangjoo, Korea)
ol 4083 TR, 160 g¥ L&t F2E7] &
F 5B F %E AR ol F 4¥dtel 2% 38T, %
= 85%°llA] 4043t 22k & Al T, $IE 200C, of
AE 180T 2] 2E(Daeyoung Bakery Machinery Co., Seoul,
Korea)oll A 3087t 79Tk 240 9499 Ao Sof 4
Boste] Ao 2A17F Hhlst & E¢|d EA B4 g
WsH7F Al o] &kt
3. 8150l pH Y U =3

pHE WS 5 goll S/FFE 718 50 mLE THE T
A3k & o33 Whatman No. 2)%F oJH4-S pH meter
(Model 720, Thermo Orion, USA)Z ZH3l4ct UE=
50 mL Wl2=AdHol S/F5 40 mLE ¥ th W S
= BAS W sold &9 Fyo w=o] SEHI(g/ml)
2RE ALeA

< 2Este] A= ??_ o]
<} Hoseney RC(1992)2] {8 HEFT
of AHESATE , o] B WES 50 g Felak
50 mL W2 E o] Yo & AHe uHS sk 3
o 12k HE 27190 2% 27C, AUsE 75%2] ¢E
71(SMDG-36, Daehung Machinery Co., Namyangjoo, Korea)
oA 4083F 12 WESN] Fu]o] Ao)E WlmsgTh.
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HEESFA
6. Almo] 2mjo} HIY &
v}l\—/‘é% }‘\‘}B]Ci}g l?_"q ““—%‘% O]‘Q‘b‘]' E‘Z}‘X]ﬂm(Pyler
BT 1979)0] @2} 25k, Awe] Rajo] tfe B
M2 WeHe HESAT

o
H 2w vZ o2 RE | cm TAE W
B8 74z} o] M X}A|(Uitrascan VIS,



Hunter-Lab, USA)Z ©]-&3&}o], ™ S(lightness, LZL), %4
E_(+redness/—greeness a@t) 2 A E(+yellowness/-blueness,
b E SASAT. UM 2 A 8Y 53] oY SA e
o, ojm ARg-g i—c*ﬂ-'d'-/] L3S 99.21, aghe +0.22,
b#-E +0.16°] Atk

8. Alwo| 24
2 AAE AYsta 2w FARE 2.5%x2.5%1.5 cm’9)

712 AE F texture analyzer(TA-XT Express, Stable
micro systems, Vienna Court, UK)S AR&-3te] 2uko] &4
S =Asg) olue] B2 O Z pre test speed= 3.0
mm/s, test speed= 1.0 mm/s, post test speed 5.0 mm/s,
time 3.0 sec, trigger force= 50.0 g2 3}HT} 227
et RS A BE 23] HHE S48t dojX|= TPA
(Texture profile analysis)®ll 2]gF parameter= 71373 (hard-
ness), ©F=Ad(springiness), % & d(chewiness), 74 (gummi-
ness), %’Q‘é(cohensweness) 2 B (resilience) S =74
3 tHPark GS 5 2001, Moon HK 5 2004).
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10. SAIX2]
EE BHL 363 HHE Foste] [ FHAE
YER o, 01 Aol EA A= SPSS A pac-

Zuks Sz Frke Ame] 5154 505

kage program(Statistical package social science, Version 12.0)
& Agstel AASAT 2R Aolel folHe Dun-
can's multiple range teat= 773} TH(p<0.05).
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1. gh=9| pH, T H LS YWIHH
ks F2As FEEE Flete] Az A ks
o pH, U= P 2F FFHE S A= Table 17}

2th x2T9 pHE 5.56+0.020]% 08 Juls F=9
A7 A= 5.5540.03~5.56+0.01 & thZ=T7} Fo] =}

7} gidlem, Srts FE29 9% °Xd H7MA pHeE 12
210 & ol A 12% H7IA] 5.46+0.02% 7P @kt
HE o= Wk dk=o] pHe H7F 959 pH, A5, 95
cE o] AF28 T FFS T O (Hong SYS}F Shin
GM 2008), Ht=ol| A o] ~EQ] &Ao] 7 A3jet pHE
4.7 AE=RIE, o] pHll A4S A& AZto] Fopzith
3 H3yEo] 9ItOh HK 5 2007). ¥ AgFA A&
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ZTol| vis) wr=e] AR ETE ZHAED o] 2 <lE) RESe]
U7} Yopd 4= k= Lee MH2F Oh MS(2006)2] X
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Table 1. pH, density and fermentation power of expansion of white pan breads dough added with different concentrations of black

garlic extract

Additional volume of Density Fermentation powder
black garlic extract(%) pH (g/mL) of dough expansion(%)

0 5.56+0.02° 1.06+0.05° 142.58+0.56™"

1 5.55+0.03" 1.04+0.03" 143.46+0.75

3 5.53+0.01" 1.02+0.02 143.63+0.25

6 5.56+0.01° 1.01£0.01* 143.08+0.61

9 5.51+0.03° 0.98+0.02" 143.44+0.44

12 5.46+0.02° 0.95+0.03" 143.39+0.72

Each value is expressed as meantstandard deviation.

““Means in column with different letters are significantly different(c=0.05) by Duncan's multiple range test

ND : all data are not significantly different
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ﬁA(Table 1) ﬂ] 2o W E BAEL2 142, 58ﬂ:0 56%%3,
Bols 329 H7FFolAE 143.08+0.61~143.63+0.25%
2 diz79 A7 ok flddoh a3
HH=59] gluten A3 H W59 7k B o) ¢
He Aoz 7] ¥ (Min SH Lee BR 2008)4 &)
AZgtolAE H7Ke MRl AW Kim YS 5 2008)°lA]
v FAES] HItE St e b= %7&?51 < et
AATHE Bl B Ao A= A5t AEFolqdh
J8y JrtE e BAse] B weh dE AgEe A
o3t A¥E UetHZ| = k=t AjEo] B (Lee JY T
2009) Ao} B Z(Kwon EA 5 2003) 2 #}o]2]E(Lee SJ
T 2008)= FH7IRE AWM H7E HAETL o] 2E &
s At Al e ERAES 23] A
AFHTL BarEo] 9}

i

| B =
Suts FEH] S IElste] Alxg Awhel 1t
e 2 g7] €482 Table 29F 2t} Hl= 82
1.08+0.01~1.10£0.012] ¥ = rﬂZ%Lsz} qu;HLA}ou K
w7 EAEE E2TE 9.77+0.42% %A
, Srks %%‘?’4 A7 8.18+0.78~9.52+0.03% O &
HL%%LOH Hlgl oA ZAdhe AEE Bou SAAQ
AUt o= 2o %’—7117} A gZtell & A}ol
7} ‘319171 wE o2 %ulZ(Lee HI 5 2009), 7] &
(Min SH®} Lee BR 2008) 2 /\]'EELO Z7KOh HK &
2007)3F AWe] Aaets YA ST

uj 4 3}H8(Chae MH 5 2006), vk £ (Hong SYS}
Shin GM, 2008) ¥ F#&Z(Shin GM2} Kim DY 2008)
S A7 Aol e F7HES] o] FUNESE F] &
Ago] Ak, rjdEetelAlE H7kgE WEKKim
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Table 2. Baking loss rate and dough yield of white pan breads
added with different concentrations of black garlic
extract (%)

Additional volume of

Dough yiel
black garlic extract(%) ough yield

Baking loss rate

0 1.10+0.01"° 9.77+0.42"°
1 1.10+0.01 9.52+0.63
3 1.10+0.01 9.22+0.41
6 1.10£0.00 8.83+0.02
9 1.09+0.01 8.63+0.51
12 1.08+0.01 8.18+0.78

Each value is expressed as meantstandard deviation.
ND : all data are not significantly different(c=0.05) by Duncan's
multiple range test
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Table 3. pH and specific volume of white pan breads added
with different concentrations of black garlic extract

Additional volume of Specific volume

black garlic extract(%) pH (mL/g)
0 7.75+0.02° 2.33+0.27""°
1 7.43+0.01° 2.39+0.19
3 7.36+0.01° 2.52+0.49
6 7.12+0.04° 2.65+0.26
9 7.060.03° 2.66+0.47
12 6.87+0.01° 2.74+0.51

Each value is expressed as meantstandard deviation.

*“Means in column with different letters are significantly diffe-
rent(a=0.05) by Duncan's multiple range test

ND : all data are not significantly different

YS % 2008), Ak=f E2ZH(Shin JW<} Shin GM 2008) 2
wolZ(Jung JY 5 2006)S H7Vek Aol ¢ Hyleko)
SVEFE 57] £4g0] HEHFHoRE JUIetE At
H Bart e, ol Ve FR, AUFE ¢ 3R
o &, 7 BiY 59 22 AUEEY 540l A
2 Aols}r| HH!%O 2= gutzlo g Hy] &8
g F AAEE RS 249 57 F G o8l

o] FatHA W@H—t— ), 22 274 &£AEo] —7}
@?i 37} gt Ao AT FL& o8 U

Z JtHRoels SP 5 1993).

3. %ol pH & H

s FERES HUbsto] Alx3 Ao 44 F pH
(Table 3) 6.87+0.01~7. 7510 02°] HHE Znls FE°
HA7yFo] S71EE pHE Fodo=m Yopon, 44
Z Aol H|gA o rﬂ&?ﬂ 2.33£0.27 mL/gelAA, 3
ks F&9 H7E 2.39+0.19~2.7440.51 mL/gC. 2 RE
Aol A o] AQl Aol 7t AT

ﬂlﬂﬂlcﬂl/ﬂ H| 822 UrLE Tl g o] ofy) & ZFHle]

GAE, F7HEAE SOl o8l FFFS wromn, ol ks

2 g A ] ZFdlo] A we} air cello] #Y3HA =
37 At g Qe WS §AISH € th(Joseph
FZ 1997). A" AFollA ekt A S el
AEZ2 =32 BEPark YSS Park GS 2001), 74 i+
(Kang WW 5 2000), "I £2Z(Hong SY@r Shin GM 2008)
g ”H@T%‘ﬁl(Park WP 5 2008) 5= %7} sli< u o
F Hl&2 o] A dfli EJ_HC% A=l o7 A
284 715 YeElde 548 giRE dFgAdS 7A
E EHE o= aro g 9 FFeo AL AHs}
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Table 4. Hunter's color of white pan breads added with different concentrations of black garlic extract

Hunter's Additional volume of black garlic extract(%o)
color value 0 1 3 6 9 12
L 75.77+3.87° 73.79£1.61° 65.26£10.26" 63.30£1.53° 62.7246.01° 59.91£2.50°
Crust a 9.76+0.64" 10.45£0.51° 13.81+1.67° 14.49+0.49° 14.64+0.50° 16.25+1.03°
b 32.8240.04° 33.25+0.84" 35.72+0.22° 36.07+1.66° 36.5240.50° 36.79+1.24°
L 84.2242.03° 82.8242.12° 78.06+2.66° 75.52+1.58% 75.09+1.99% 72.4244.38°
Crumb a 0.560.24° 0.97+0.34° 1.81+0.44° 2.60+0.41° 3.960.26" 4.52+0 46°
b 18.89+1.61° 19.37+1.41° 21.64+1.17° 22.35+0.81 26.66+0.57° 27.21£1.51°

Each value is expressed as meantstandard deviation.

**Means in row with different letters are significantly different(0=0.05) by Duncan's multiple range test
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Srts FEHES JURR Aue] AA £ s S
A3t A= Table 400 A|AISFATE 2we] THAL So}
s FEY 1% H/HY A9 gz oAt e
H, 3% H7MA fFoakE JEdeT 9EE St
S 329 3~12% H7HA] 59.9142.50~65.26+10.262] H <)
A3, ANEE Soks FEA Hrgo] F7He] wet
SojF oz Z7sl 12% H7HA] 16.25+1.030.2 /M4 =
*th A EE s F2 3~12% 7347}/\1 thzol H

& 7kl e

o wzel wek TrA of
o o] 77}eol %—7}@—?% AasE, ANEe) 3

£ Z7gc.

we| M A7 4F Bl A, ge| ¥t FF, pH
Y e So Pe Wi 2o LA Q=w(Shin

GM<2} Kim DY 2008), ¥ A& A H7lg Sols 3
Ao e W 2451,
FZH A Q] o] PaFg v A

3ol mhe} Y ol

Oj\;r_ ;_q/\lh:g_ §§-/~HE_‘: /\H—,Hx% o= l_:-:o};‘(_] Zdiili ot
Ho}. AHEEHOh HK 5 2007), B £Z(Shin GM2} Kim
DY 2008) % %Z.&%%}(Chung Y 5 2002)& A7k 2w
ANMZ H7be AA Q] g o] Faks vA HIHEY
ol STtETE W] YA F HEE fasta, s
o} FAE= ITRITE Rise & 439
SR l=

KEIZ}

o

=10
Sk FE299 HrtEE sto] Az=3k 2] =
A1 7+2- Table 59} 2t} Zﬂ_i*é(hardness)~ Suls FEY
1% Z74ell A 718 o) 277.82+32.5590 0.4, Suls &+

ZYZ} 204.04+£68.759F 192.42+
2T} Shin JWQ} Shin GM(ZOOS)

=4 9%} 12% H7H =
21.562. =2 -n—./Pq Oi

TE BE7 } ‘%O}ﬁi:ﬂl, o= ““bl T 6‘3 2 JH
ko] w2 7jFo wd Axo wel A=rl ¢S w0
Zolgta B3k v Uk
e+ A (springiness) S 0.97+0.01~1.01+£0.092] HYZ w2
< AdTA BAAJ] FelAE sl A3 A (chewi-
ness)? 71/3(gumminess)2 s FE2H| H7tEol
7¥sholl el Hap AshHE AYdES B Jeung DS
(2002)e] W7} A7t STl wet HIAE A HEA

ofl ofx
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Table 5. Texture of white pan breads added with different concentrations of black garlic extract

Texture Additional volume of black garlic extract(%)

parameters 0 1 3 6 9 12

Hardness 220.41£46.37% 277.82432.55° 221.45497.74"  215.35+37.98™ 204.04+68.75 192.42421.56a

Springiness 1.01£0.09* 0.97+0.01° 0.97+0.01° 0.98+0.01° 0.98+0.01° 0.99+0.01a

Chewiness 98.05+29.38" 91.42+16.21" 89.81+41.93" 84.06+26.86™ 69.63+14.11° 76.00+£38.03a

Gumminess 96.46+25.37" 114.11+17.62° 90.95+42.66™ 86.21428.77" 75.07+18.77° 76.49+38.23a
Cohensiveness 0.45+0.17" 0.43+0.06™ 0.42+0.06" 0.38+0.06™ 0.38+0.05" 0.33+0.07a

Resilience 0.20+0.11° 0.19+0.03° 0.16+0.04™ 0.15+0.04™ 0.14+0.03™ 0.12+0.04a

Each value is expressed as meantstandard deviation.

“®Means in row with different letters are significantly different(a=0.05) by Duncan's multiple range test
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Table 6. Sensory characteristics of white pan breads added with different concentrations of black garlic extract

Sensory Additional volume of black garlic extract(%)
parameters 0 1 3 6 9 12
Taste 3.050.80° 3.38+1.03% 3.05+0.87" 3.72+0.75° 3.000.90° 3.50+0.92%
Color 3.330.76" 3.38+0.77° 3.16+0.78" 3.1620.78° 3.000.97" 3.38+0.84°
Flavor 2.83+0.78" 2.88+0.75" 3.05+0.87% 3.22+0.94® 3.61+0.97% 3.66+0.90
Chewiness 2.44+0.98" 3.16+0.98° 3.16+0.85° 3.50+0.98° 3.11+1.02° 3.38+1.09°
Overall acceptability 3.33+1.18"° 3.3840.91° 3.33+1.13° 3.55+1.09° 3.55+1.14° 2.72+1.40°

Each value is expressed as meantstandard deviation.

“®Means in row with different letters are significantly different(c=0.05) by Duncan's multiple range test

o] ZtastAthe AR}t fFARE AEFS UERUTH
5% d(cohensiveness)> THZTAA] 0.45£0.172 9
o=

o yglon, Futs F&9 A7 12% H7bl
A 7H ot 0.33£0.070]1 3L, Y (resilience) 1}
s FEY 3% o) H7MA 0.12i0.04~0.16i0.049] He|Z
o=+

2 1% FA7PFERG frojH oz vt

2]
At Subs Foll gk #5997 A ks =29 1%
A7 g2 Felart flla 12% H7bRelA
oJH o= Fo} 3.66+0.909 T AL tZ=Toll AR
oJF 0 & o} 2.4440.980|01L, Juls F=2A HIF
A+ 3.11£1.02~3.38+1.092] HME Snls 9S8 HU}
o gA FH7E Bl Aol MAAEHANS Y 12%

olate] WSl E At JTL WA BeS AT
5 Q9T Frks FEA] Hrlel wlE Aot xnkA
A AmEE gET 3 AgTeel AN FeIA 8
ATk ol AT TR ARE o] g fale] Auo) o
3 ¢lxlo] GelA|ar glo] mhol AlA}o 3 AP F o]
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