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Quality Characteristics of Bread added with Gochujang

Do-Yeon Kim and Seung-Seok Yoo'

Dept. of Culinary & Food Service Management, Sejong University, Seoul 143-747, Korea

ABSTRACT

This study was conducted to investigate the quality characteristics of bread added with four different amounts (0% 3%,
6%, 9%, 12%) of gochujang. The pH, total soluble solid and moisture content of bread added with gochujang were 4.88+0.05,
62.00+0.81% and 42.88+007, respectively. For amino nitrogen content 224.00+0.00%, chromaticity had a L value of 24.46+
0.06, a value of 10.18+0.13, and b value of 7.44+0.10. The pH of bread decreased with increasing gochujang content in bread.
Total soluble solids of dough increased with increasing gochujang in bread (p<0.001). For fermentation 3% expansion was
the highest, and bread volume and specific volume increased with increasing gochujang in bread. For baking loss, 12% was
the highest. L values of bread decreased for both crust and crumb with increasing gochujang content in bread, and b values
tended to decrease for both. Moisture contents increased with increasing gochujang content (p<0.001). For hardness, cohesiveness,
springiness, and gumminess, chewiness of 12% gochujang added to bread showed the lowest value. Evaluation of sensory
characteristics of 3% gochujang added to bread was the best. In conclusion, these results confirm that bread with gochujang

has good effects on fermentation and preference.
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Table 1. Formulas for breads added with Gochujang
Samples”
Ingredients
Baker’
(@) TS CON GBI GB2 GB3 GB4
percent
Flour 100 600 582 564 546 528
Water 63 378 378 378 378 378
Instant yeast 2 12 12 12 12 12
Sugar 5 30 30 30 30 30
Dry milk 3 18 18 18 18 18
Butter 5 30 30 30 30 30
Salt 2 12 12 12 12 12
Gochujang - 0 18 36 54 72
Total 180 1,080 1,080 1,080 1,080 1,080
Y CON : 0% gochujang added with bread.

GBI : 3% gochujang added with bread.

GB2 : 6% gochujang added with bread.

GB3 : 9% gochujang added with bread.

GB4 : 12% gochujang added with bread.
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ter, ES-421, Japan)<} T =AI(PR-101, Atago Co, Japan, Brix),
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Baking loss rate(%) =

(Dough weight — Bread weight)

> 100
Dough weight

(5) wol ME 57
Aol M= AlgE 7}2 50 mm, A& 50 mm, &°] 20
mm=z A2 F T Ao} o]5e] A5 A (Chroma meter,
CR-300, Minolta, Japan)& °]-&3dl] L(EAE), a+d4 %), b
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lysis)¥ 2.2 Two bite compression®l| 2|3} A =]= force-
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geness(EF2]4)), gumminess(743), chewiness(4 3/9)=57% F
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Table 2. Salinity, brix, pH, moisture, amino nitrogen of Gochujang

Sample Salinty (%) Brix (%)

pH Moisture (%) Amino nitrogen (%)

Gochujang 7.06+0.04 62.00+0.81

4.88+0.05 42.88+0.07 224+0.00
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7.06+0.04%, Brix 62.00+0.81
%A 3L, pH 4.88+0.05% L}EM, AYPAT Ak (Lee GY et al
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2013). 17«104 olu| B A TR 22440.00%2 HE2]
Z EFF4 Agek Ao 2 JEldtiStandards for Proce-
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Fo] A o2 pHYL A AFE AztE oIt o] ~E
= 8E  F AR E XS dEUoR o] 83t o]
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Table 3. Hunter’s color values of Gochujang

FreA SRl o} RAREETE

Table 4. pH, salinity and total soluble solid of bread
added with Gochujang

Dough characteristics

Hunter’s color values

Sample
L a b

Gochujang 24.46+0.06 10.1840.13 7.44+0.10

Samples”
pH Salinity (%) TSS (Brix®)
CON 5.20£0.00° 1.50+0.00° 9.66:0.57°
GBI 5.10£0.01° 1.60£0.00° 11.000.00°
GB2 5.05£0.01° 1.7020.00° 12.33+0.57"
GB3 5.00+0.00" 1.80+0.00° 13.00£1.00™
GB4 4.9440.02¢ 1.86£0.57° 14.00+1.00°
F-value 144.468™" 98.500™" 16.250™
D Mean+S.D.

? Means with different letters in a column (*~°) are significantly
different at the p<0.05 by Duncan's multiple range test.
3" p<0.05,”" p<0.01, ™ p<0.001.

I~

el A 3L dET} f7]4te] A ] FH
SITHKim YH 2015). ¥H, 45 B2 pH= wF
ek AR E Fol 3T olFE wEH 2
ks Oﬂ—t— 23k pHet f714k0] glofof gtH(Takeya
K 2003). §H52] pHE 5.0~5.5 oA 71 F2 7k B
s UrE}LHU% pH7} 5 oJst& oA 7k HfH2
W CHKim YS e al 2002). 11572] pHE 2

=

o}
].

T
IR

0 = do to
Ky
s

N oS

f
£

/\47]{} 1;_1 g
Zeol ofs) Wsts] =], o]eidt pH Wsle} mFg ko] Aol
7} "k pH°ﬂ P &= Ao Yo
o] dee 13e] Arbe] soldsrs dee T
71t ATH(p<0.001). A5 o] ko] g, w8l WA, FF
gl A 3 o 98-S gt & =
of, 7k TS ixé%}ﬂ%, H‘EﬂFAOH 282 AAIA
& @Ish alerh 3 e SHAA
Aol 2 t&%—% Bt =8-S FUHTakeya K 2003,
EAEe] LHd 9% =

N

= =
}s}ﬁ%wom). Bre] S AT dde AR
o

= b

32

w
L
o,
of\
051 J
_wﬁ
_V}-‘_,
Vo
ot
r]I.
o{o
ik
M
oy
[o

S
AR lﬂiﬂ 7}01‘142 A7, Frlol d&s ok wk

A7HE < o] MRS 4~5%E ARSSkaL, o)
TEEAEY] AstE v T B
Z7FAZITHKim DG 2011). 154 A7 & Z7)e ¢
P2 =] e ge v who] Aw gl ghnjof] o

B
>

E
o 7V %k wa

tlo o

o oo my aZ AN A nd ol
o ox M fob

N K
N
(e}
il
o
)
)
k)



26(2): 99~108 (2016) A

o
=)

s

ol R F WA 34 2= Fig 13 2k 2R
H2 HET7E 402714 ZAIRE, 503273 F, 607H
o] Wojx|= AgS Bk 12 HErt Evhe AlE
A7He] o] 71 Zich v, 17
HA7Verol 7P B 12% FA7ME 1A 2E 3 F 2Ed
o] 7} "ol ok g WAL AW 95 HrtE 3
= 74 oy 71-01 =2 A o] u].al—xlgh;]_ ig e 3}{_13], OHE
H]—:.T_q F;] /\48:17]. 7]./\ E oﬂ -e‘so B
WM et al 2012). GBlJJr GB2E= E 60%-ol
37332-S Jehda, GB2E GBIl H]s| 50f77}
HAA 7} 60¢TE1 H| 5=k g2 YERIT ©
o] g4 ztolo] Akl ofsl vehd Aoz AZtET ok,
GB4+= ThE Al Ho|| vl HaHo] ozl et )=

T} U7NE e AR Qe ST ko] o=
th g 7Y T ARE ARS Hol&2 AMSHET, o] E o
&3k skl whet 7k A4 Alte] dEpxich Awke] 7t
A2 Q18 2=, A 5ol ARl AE I, ol5e] &
29 invertase©l| &lal] &= o] WwEgr} do=zH AAAE o]
AFslekAT) BES BZ2IT(Oh HJ 2002). ¥ ATFollA 1%
7 A7FR QIg & 3hke] St el kg R =S
T AR HolARk, FA o2 Folxl Ho] wEvF B
285 AAIA 7hn B JEFS FU(Takeya K
2003), 12% F7F-e] 3ol vropxl Ao g Azbdrt

2

s

ol 6054 3% %
3|

3) uu}o| J_,_| ol I:IIQ—I"
Hh=o] Hu) 9l v]8-4 =% A7 Table 594 2T} W=
o] FIlE ET 3% 7N 7P w2 g2 YERI
12% 7FrolA 718 B2 32 e ATHp<0.001). "

o ol FAR} ALs aAe] §, el 54 5
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Fermentation Ratio (%)

Fermentation Time (min)

Fig. 1. Dough expansion by fermentation of bread added
with Gochujang.
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Table 5. Volume, specific volume and baking loss rate of
bread added with Gochujang

Baking properties

Samples”

Volume Specific volume Baking loss rate
(mL) (mL/g) (%)
CON  1,900.00£17.32™  4.00+0.08™ 10.12+0.98"
GB1  2,025.00+15.00° 4.19+0.18° 10.05+0.52°
GB2  1,940.00+17.32° 4.06+0.29% 8.49+1.54%
GB3  1,990.00:45.82° 4.10£0.07* 8.07+1.00°
GB4  1,875.00+15.00° 3.82+0.11° 7.2241.49°
F-value 18.298"™ 1.946™ 3.514"
D Mean+S.D.

? Means with different letters in a column (*~°) are significantly
different at the p<0.05 by Duncan's multiple range test.

3% p<0.05, ™ p<0.01, ™ p<0.001.

2011).

o] A Alg7te] frolAQl Apol7h VFERRA] 223k
ok v 8A 2 3%A 7P = g 12% 7P B 3k
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I A4, J7 AR %%H o] S,
EI=1a= =14 r)
2013). 3% H7F7F gEs = o] 7MY %A, 12% F
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e o] zpo|7} A|Fe oo A E S F Ao
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o 32
1

" 27T
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o7 HF 10~12%°] £4ETh 48] Ttk 53kt
AAMo] FolAH, £ Eo] sl W A G oA
FEEAE B3 TUket] AFY w3tE AAAE F

(Kim H 2006; Kim SY 2012; Kim YJ et al 2014). =71
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233 A Al 2 ) A8 SR DI Table
63 Tk, 4w sk o)e] HER W] FNTRE
asts 2eE e Mw 01). o= Fnks 7HF(Kim

JH 2010)2} o}2Zujo} #7271 2% (Yoon HS et al 2014)2]
ATelA Azl Hrhgo] soldss HEe Hollte
Ao} fratetgle. AAme Wik o 2% S7lesith
ole mFge] 7Bl Aol Al AlZEA H7HE Age] Ao
Hlate] F S 7}%17 glol vehdl Avte gzt &
A bl S/ WRet o rh A 4hastod
A me vet s ULt p<0.001). e A2
pH, & T, A7F AR 5 8]l <Ja] 2] =Fl(Jung
SI 2010), 53] &= 7hepdls) vhgoll 9= WA Aok
Fhebdst whe-2 Az ey =2 TS Rl S0E
u A Hedl, n5 HkE Qlel 2kl F
}, 3

pH 52| o]

Table 6. Hunter’s color value of bread added with Go-
chujang

Hunter’s color values

Samples
L a b
CON  95.38+045° —141+0.50°  20.24+1.12¢
GBl  88.03+2.18° 3.60£0.63°  29.56+0.91°
GB2  84.30+2.21° 6.14+0.99°  32.85+0.45°
Crust
GB3  82.48+0.87° 8.86+0.25°  36.86+0.53"
GB4  81.00+2.29° 9.49+0.77°  35.73x1.17°
Fovalue 31117 122.6317 167.527™
CON  95.8742.93*  —2.65+0.07° 9.32+0.68°
GBl  91.67+3.50° 0.7240.86°  24.24+0.68"
GB2  88.29+0.85™ 2.95+0.35°  28.62+0.94°
Crumb
GB3  84.61+0.73° 4.77+0.65°  31.97+1.30°
GB4  84.27+133° 6.35£0.46°  34.02+0.98"
F-value  15.120™ 123.305™ 321.930"
D MeantS.D.

2 Means with different letters in a column (*~°) are significantly
different at the p<0.05 by Duncan's multiple range test.
3 p<0.05, 7 p<0.01, 7 p<0.001.
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Fig. 2. Moisture of bread added with Gochujang.
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Table 7. Texture of bread added with Gochujang
Texture
Samples”
Hardness Cohesiveness Springiness Gumminess Chewiness

CON 0.14+0.04° 0.54+0.04* 6.49+0.28" 0.07+0.01° 0.50+0.10°

GBl 0.1240.01* 0.52+0.04 5.68+0.75® 0.05+0.01* 0.35+£0.03°

GB2 0.10+£0.01* 0.46+0.04% 4.93+0.18™ 0.04+0.00™ 0.29+0.05°

GB3 0.09+0.00° 0.38+0.05™ 4.75+0.57° 0.03+0.00™ 0.17+0.05°

GB4 0.08+0.00" 0.34+0.04° 4.25+0.39° 0.03+0.00° 0.13+0.01°

F-value 3.109™ 8.958™ 9.825™ 6.721" 18.239™
Y Mean+S.D.
2 Means with different letters in a column (*7°) are significantly different at the p<0.05 by Duncan's multiple range test.
I p<0.05, 7 p<0.01, T p<0.001.
Ao g 7hashe Ads Y ATHp<0.01). ©Ed2 <] F < AR} AAEATHp<0.001). HIAS 19| HFS HO
o] Al 7t A= ol oJsl] RFo] M=, 51; 1 AAR = 2 32 7 e AErE 2 k=] dagt duAE Dkt
defjo] A7)eh mefo R Foplee A4S Yated(Kim  (Kim HY e al 20 05) ARE thAlste] of2 F5d& A7t
HY et al 2005), ¥ A3 A= n34 M7k 2fo]2 Q1 she] Az we] Hdei A (Lee HT 2014)9l4] Z=7}F 7ha
&l o] Fuje} v)-g-Ae] Aoz} YER] wEl Aoz A s IR gahdite AFATe dXse A
Z+A o). 7373 (gumminess)2 277} 0.07£0.01 2 Ve, eI
A7FFE 0.0540.01 ~0.03£0.00 2.2 e} 522 Q] Aol S
WERATHp<0.01). H8-S wradide] A&S o=, 3% 8) t=H =& &4
T A Sle AErE 2 dzbA g oflvA & Stk (Kim DFFE Aot Az we] #ed F4 542 Table
HY et al 2005). FU7}FE o] &3] A|x3h ol gt A 87} Zo] Uelsith Ao gt 7| s Ee fo]4Ql Aol & H
2 GB19] 7|5%7} 7V =

(Hwang HIJ et al 2010)°l|4] AE7} Sold 42 A A
Hol B Aol Aae} frAbetiith 157
= H7ket o] 4314 (chewiness) T 77 0.50+0.102

2 7P =4 Jeld D, 133 Hvleke] sojd4E 43

b AT
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Table 8. Sensory evaluation of bread added with Gochujang

2o s|5Es yehleh e
= UehAgla, GB4 Al =7}

thp<0.001). H7lEe] ZANLFE 15

(N=40)

Sensory characteristics”

Samples”
Color Flavor Salty taste Hot taste Softness Overall preference
CON 5.70+1.57% 5.80+1.50° 5.42+1.81% 4574207 5.97+ 1.80° 6.00+ 1.56°
GBI 6.02+1.81° 5.37+1.53% 5.701.50° 5.20£1.78" 7.87+11.49° 5.55+ 1.58%
GB2 5.37+1.49® 4.70£1.87° 5.60£1.27% 5.22+1.38" 5.92+ 1.81° 5.62+ 1.61%
GB3 5.57+1.64% 4.85+1.83° 5.07+1.32 4775£1.73" 6.25+ 1.69° 5.05+ 1.86™
GB4 5.07+1.83" 3.77+1.92¢ 4.90+1.59° 5.10+1.93° 5.92+ 1.88° 4.52412.18°
F-value 1.793" 77T 2.037"8 1.050™ 0.975" 4.135"
D MeantS.D.

2 Means with different letters in a column (*"°) are significantly different at the p<0.05 by Duncan's multiple range test.

ok

3 p<0.05, 7 p<0.01, ™" p<0.001.
9 9 point hedonic scale (1 : extremely dislike, 5 :

dislike & like, 9 :

extremely like).
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