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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's "o GBI GB2 GBI 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.
GB1 : 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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Baking loss rate(%) =

(Dough weight — Bread weight)

- > 100
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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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Table 3. Hunter’s color values of Gochujang

Hunter’s color values

= -

Sample
L a b

Gochujang 24.46+0.06 10.18+0.13 7.44+0.10
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Table 4. pH, salinity and total soluble solid of bread
added with Gochujang

Dough characteristics

Samples”
pH Salinity (%) TSS (Brix®)
CON 5.2020.00° 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° 14.001.00°
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.
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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% 10.120.98°
GB1  2,025.00+15.00° 4.1940.18° 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™ 3514
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.
T p<0.05, " ** p<0.001.
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Table 6. Hunter’s color value of bread added with Go-
chujang

Hunter’s color values

Samples
L a b
CON  9538+0.45° —1.41+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°
Fvalue  31.117 122.631™ 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.

? Means with different letters in a column (*~°) are significantly
different at the p<0.05 by Duncan's multiple range test.
37 p<0.05, " p<0.01, T 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 0.140.04 0.54+0.04* 6.49+0.28" 0.07+0.01° 0.50+0.10°

GBl 0.12+0.01* 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 0.080.00° 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™

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.
37 p<0.05, T p<0.01, T p<0.001.
Ao g 7tashe A e YERATHp<0.01). < o < A A THp<0.001). A AFS 1o AEFS HO
of| Al 7hel A= ol oJsl] RFo] MY %O] AAL &= 2 94 F e dErt 2 w7k e Uy E weth
Ao =79 nefo g SopielE AAS Wal=t(Kim (Kim HY et al 2005). A&-S thA|5le] o F&A-S A7}
HY et al 2005), & A3o] A= u574 M7 2ol 2 sto] Al zgh we] el (Lee HT 2014)9l4 B&=7t 4
&l ko] 3]} u]-g-A o Aoz} V7] Wil AR A s AR dadtde dFAde X5t %S
ZtEt). A (gumminess)S tZT7F 0.07£0.01 % VR, YeRdich

HA7FFE 0.0540.01 ~0.03+0.00 0.2 FER} §-2] 2 2] 2}o] &
YERATtHp<0.01). AL Wtndgite] A&S 4= g3
S 2 e dE7E 2 w7k 9] duAE S th(Kim
HY et al 2005). ZA71F5 o]8-alo] |23k whof] Fal A
(Hwang HJ et al 2010)914] AE7} Gold42 AT 3
rolx| = kS Hol 2 AFe] At fAbsdoh 23
= 7kt wol 434 (chewiness)< 771 0.5040.102
2 7P A v, 15 ArkEe] solda s AEA

8%} o] ‘)rE]r"L‘ﬂr A of] ﬂ%?ﬂ 71i
o|A] ¢kok=d), GB1Y 71557} 7V
7V ge 715 2E Yehid &
=5 JERRL, GB4 AlB7} B
Al ztol 2 B Thp<0.001). H

Table 8. Sensory evaluation of bread added with Gochujang

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% 4.5742.07° 5.97+ 1.80° 6.00+ 1.56°
GB1 6.02+1.81° 5.37+1.53" 5.70+1.50° 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+1.32 475+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 1793 717 2.037°8 1.050™ 0.975" 4.135"
D MeantS.D.

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

EE

37 p<0.05, " p<0.01, T p<0.001.

9 9 point hedonic scale (1 : extremely dislike, 5 : dislike & like, 9 : extremely like).
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