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Development of Yeast Leavened Pan Bread Using Commercial Doenjangs
(Korean Soybean Paste): 2. Correlation between Factors Relating with
Dough Extensibility and Bread Quality in Addition of Doenjang

Hyun-Ju Oh and Chang-Soon Kim'
Dept. of Food and Nutrition, Changwon National University, Changwon 641-773, Korea

Abstract

This study was carried out to examine the effect of added Doenjang on wheat flour dough and gluten rheological
properties using Micro-extensigraph method and correlation between factors relating with Doenjang or dough
rheology and bread quality. There were big differences in protease activity and free amino acid contents among
seven commercial Doenjangs. The addition of Doenjang to wheat flour dough required increased mixing time
for gluten development. Dry gluten content increased significantly with addition of less than 5.0% of Doenjang
powder. As the amount of Doenjang powder increased, dough peak force decreased and extensibility increased
up to a certain level and then decreased, producing the weak dough. This phenomena was seen more obviously
in wet gluten than wheat flour dough. Especially, the Doenjang having high protease activity and high cystein
content, caused highly extensible weak dough resulting in bread with high loaf volume and tender texture
at the levels of 2.5% added Doenjang. Increase of dry gluten content and extensibility of wheat flour dough
or wet gluten positively correlated (r=0.76, 0.91, 0.93), with loaf volume and negatively with hardness values,
respectively. Therefore, it was concluded that improvement of bread quality with Doenjang resulted from

increase of gluten content and dough extensibility.
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Fig. 1. Flow sheet of wheat flour dough and gluten prepa-
ration procedure.
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Table 1. Proximate composition of Doenjangs (g/100 g)
Doenjangs” Moisture Crude protein” Crude lipid Ash Salt

A 51.00%0.06” 14.08+0.04 7.68%0.03 17.38+£0.04 175%+0.20

B 50.16 =0.08 11.71+0.05 4.04£0.06 11.48%0.03 12.0+0.00

C 50.13*+0.02 11.62+0.04 3.931£0.08 13.32£0.05 12.0£0.00

D 52.18+0.07 11.62£0.05 5.32%£0.03 12.72£0.05 125%0.10

E 50.19=0.08 11.75£0.06 3.55+0.05 12.32+0.01 11.5*+0.20

F 50.00=0.08 9.72£0.06 2.11£0.02 10.87+0.06 10.4%+0.23

G 49.07+0.09 10.51£0.06 4,70%=0.03 13.48+0.05 13.0+0.00

YA = traditional Doenjangs, B~E = commercially improved Doenjang; F = commercial Miso-type Doenjang, G = Japanese Miso.

ICrude protein (96) = total nitrogen (%) X nitrogen factor (5.71).

9Values are meanz standard deviation (n=3).
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Fig. 2. Enzyme activity of a ~amylase and protease in var-
ious commercial Doenjangs.
2 Doenjang, T Doenjang powder.
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Table 2. Contents of free amino acid in Doenjangs (mg/100 g)
Free amino Doenjang” powder
acid A B C D E F G
Asp 13.2 27.8 16.8 14.8 43.4 105 314
Thr 253.6 45.1 251.4 113.0 98.2 62.4 103.9
Ser 286.8 148.7 290.7 196.8 116.7 59.6 1219
Glu 656.5 369.2 4594 334.8 420.4 93.7 3079
Pro ND? ND ND ND ND ND ND
Gly 13785 760.5 11875 7822 431.1 277.6 567.9
Ala 346.1 311.9 417.1 236.6 137.3 74.1 1735
Val 610.4 363.7 684.3 342.4 251.1 82.1 301.1
Cys ND ND 60.3 3.0 38 ND 124
Met 149.2 331.2 369.2 1536 1434 459 98.0
Ile 3277.1 2596.0 3370.6 2419.2 1580.3 336.0 426.6
Leu 1098.5 619.8 1045.7 333.1 565.4 301.1 388.7
Tyr 225.8 527.0 393.6 176.6 146.8 127.8 92.3
phe 7244 362.1 553.5 4479 306.1 198.7 2205
Lys 166.5 35.0 93.9 70.8 61.9 271 50.2
His 42.2 2.1 209 89 7.8 4.9 10.0
Arg 182.4 8.4 170.1 87.7 1039 61.2 70.2
Total 9,411 6,509 9,385 6,271 4418 1,763 2,977

3A~G are same as Table 1.
“ Not detected.
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Table 3. Effect of Doenjang powders at various addition levels on wet and dry gluten separated from the wheat flour dough

Control Wet gluten (%) Dry gluten (%)
23.8 85
Dough with Added levels (%) Added levels (%)
g 1y

Doenjang’ 25 5.0 75 100 25 5.0 75 10.0
AD 829327 Co1.3° BCa1.1P Bo0.5° Bg 58 A BgoP 7 6°
BD Byo g £21.9° €20.4 ©19.2¢ Ag9° Ag, Ag 3 Ag.or
CD A4 & Apq 3 A3 g R ABg 72 Ag 4P Ag 4P BC7 &
DD 424 47 Aoq.47 Ba15° B20.7° ABg ga Ba oP D7 5° E71¢
ED 22467 Bo3 3P Ban.1° ABo1 6° ABg &? A6 B 1 B7gd
FD 2107 €21.8° Bo157 48916 g.0° N €7.6° D7 g°
GD Bo3 5% A24.1° Ar39? Bo0.7 ABg @2 Ag.6% Ag 4 Ber &

YControl = dough without Doenjang powder; AD =dough with A; BD =dough with B; CD = dough with C; DD = dough with D;
ED = dough with E; FD =dough with F; GD = dough with G.

PMeans with the same superscripts in each column are not significantly different (p<0.05).

¥Means with the same superscripts in each row are not significantly different (p<0.05).

gt st by DA 50 BELe S5 o] A2 3 = (peak force), A1 A (extensibility) B A4
Aol protease A7 A F=F Holol 7l AR gr /244 9) w(P/E)E Table 49} 59 7zt vehdiglch,
Hele Table 4ol A 2 2 fe) Arpulgo] 71242 A
UIIE "t Y wet glutens] 465} AAFCE a7 AR Aol 50%72) 2718
AL Hr1g Yot2ulE 9 wet glutend) 408 FA) = t} 71 o) F gluten A FF 0.2 7} A5t ulRo) s =

Table 4. Peak force, extensibility and P/E of wheat flour doughs added with various Doenjang powders

Control Peak force (g) Extensibility (mm) P/E? (g/mm)
32.1 64.2 0.50

Dough with Added levels (%) Added levels (%) Added levels (%)
e Wi

Doenjang 25 50 75 10.0 25 5.0 75 10.0 25 5.0 75 10.0
AD A939.97 P62 2313 23047 %6300 "684 5760 U518t f053° 038" 054’ 076
BD 305 276" 269" °D267 B61.9° Pe6.3*  P%615°  Bsose Bo.49® Bp42® Bo44®  Bosa3?
CD Dogo? Eg16® E21 2 F191° Ais7T 4920 fBepet e 030°  P027° 034 Poach
DD €30.1°  DPosg® Dog7tc DEogsc Bggar Bgrar  ABgugr Ag20° Bo.45® ‘038> 038  P0.39°
ED BC31.1®  B3pg® 4B305® Bagg® Csg8® Bang®  Dss3™ Bgpot f0550 40500 0550 Bos9t
FD AB32 7 M3060 Bogzd Blogi®  Pgs55"  Bes1®  ABes3t 45910 P050° 2049 Po4s® 047
GD ©31.1°  Poss® Poso®  Eoa1c Berot Bersr f67.0°  P605° Boa7 039> 039" 0497

UControl and AD~GD are same as Table 3.

PP/E = peak force (g)/extensibility (mm).

MMeans with the same superscripts in each column are not significantly different (p<0.05).
“Means with the same superscripts in each row are not significantly different (p<0.05).

Table 5. Peak force, extensibility and P/E of wet glutens added with various Doenjang powders

Control Peak force (g) Extensihility (mm) P/E” (g/mm)
1065 54.6 1.96
Wet gluten with Added levels (9%) Added levels (%) Added levels (%)

Doenjang" 25 5.0 75 10.0 25 5.0 75 100 25 5.0 75 10.0
AWG DIzg g™ Cgage Brzgd  Agrst %637 5950  5R7™  Bsgg®  P125®  Cro60 P12t 1397
BWG F641"  Pse2® Psag® Pasgc 517 Pgeo®  Cs04™  Bsgi™ 099t Coss® 094 o6
CWG S499*° TFoosP Forob Fi3ge A783°  “g02° 83" Mos®  Possr To28” o7t Eoagf
DWG Eng 331 E307° E3oe” 57128 P16 Bes7® %617 %101 Fo4s® Po4s®  Poasd
EWG 9788  “65.1° 644 Cme2° Dses2 ©581% P516°  DPg23° ApL74r Bz Bros AByggP
FWG A180° P08 7.4 Ber.of 6777 PRast Fese™®  B611° A1730 BLie® Loz BuirP
GWG Bl09.4*  #935° 842 Br12t gl Bgrsr 01 C408° A181°  A140°  A1.40°  Alad®

UControl = wet gluten without Doenjang powder; AWG = wet gluten with A; BWG = wet gluten with B; CWG = wet gluten with
C; DWG = wet gluten with D; EWG = wet gluten with E; FWG = wet gluten with F; GWG = wet gluten with G.

Pp/E = peak force (g)/extensibility (mm).

3)Means with the same superscripts in each column are not significantly different (p<0.05).

PMeans with the same superscripts in each row are not significantly different (p<0.05).
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Table 6. Loaf volume and hardness of yeast leavened pan bread made with Doenjang powders at various addition levels

Loaf volume (cc)

Hardness (g)

Control 509 200

Doenjan, g Added levels (%) Added levels (%)

breads' 25 5.0 75 10.0 25 5.0 75 10.0
ABR BC2)55533) B5503 D494b D4420 C1)178(:2) B186c A227b A2883
BBR BC, a A8554a C508b A508b C175c CDl72c CDl E195a
CBR A576° ABg53P 505° B464° D153 B1g1® P1g4° D112
DBR BC, 5583 A a B, 522b BC c C 1 69bc C 1 621: D 178b C232a
EBR C548° ‘516 P400° B463 Bigye A208° Booe? B0
FBR AP566° AP55g° 536° A514° 170° 5185 €190 2067
GBR D997 P500P E465° “Py51° A189° A204° A908° o34

'Control = bread without Doenjang powder; ABR = bread with A; BBR = bread with B; CBR = bread with C; DBR = bread with
D; EBR = bread with E; FBR =bread with F; GBR = bread with G.
;“"Means with the same superscripts in each column are not significantly different (p<0.05).

"Means with the same superscripts in each row are not significantly different (p<0.05).
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Table 7. Correlation coefficients among parameters of Doenjang, rheological properties of wheat flour dough and wet gluten
and quality characteristics of yeast leavened pan bread made with Doenjang powders

Dough Gluten N _
Dry — Dough extensi- Dough Gluten extensi- Gluten Volume Hard Protease @ To_t al fre{e Cystein
gluten peak bikit P/EY bilit (co) Tes (unit) Amylase amino acid (/100 &)
(%) force (g) Y (g/mm) force (g) Y (g/mm) @) (wnit)  (mg/100g) ‘M&/100¢
(mm) (mm)
Dry
gluten (%)
Dough
peak force 062
Dough A ook
extensibility 005 -083
Dough _ *x *%
P/E 0.21 0.98 091
Gluten 506 078"  -060 076
peak force
Gluten _ _ * EE *k *k
extensibility 034 -0.78 091 0.93 0.88
Gluten _ * ko
P/E 0.17 0.67 0.66 0.78 0.98 0.68
Volurne 076* 015 091** -022 0.71 093" -065
Hardness -0.78* 035 -093** 095" 065 -0.87* 071 -0.88**
Protease 030 -08* 087* -086* -072 091" -068 031 -0.16
a-Amylase -0.31 0.69 -0.37 0.65 0.69 -0.17 008 028 003 -040
Total free o _g76 061 -073 -073 016 -065 041 -004 08 033
amino acid
Cystein 020 -072 093** -0.78* -056 0.75 -060 034 -0.01 033" -0.25 0.45
YP/E = peak force (g) / extensibility (mm).
Significantly different at *p =0.05, **p =0.01.
A sit}. 2149 protease &2 WoLF kS AlAA gt o} o3 oz AR
29 ARPA (r=-0.80)F, WE AAAA A= o] AlnAA
(r=087)% 2o U715 52 P/ES &2 AA3A (r=-0.86) Q <ok

o
£ el gl e}, Indrani 5(23)8 W 7}E vlEo) protease 3
= "l AR T 7449 AAA] 2718 e HE
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ol A %= protease BAo] F42 wtEe] AlAA o] Zr)sld o
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7119 539 A=ty 29 =3 protease 402
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50 ppm FH7HgF Wb 180E-7F wE ¥ 282 cystein
FA7} Wb Zpolrt vrebdA] gk, ol HaAAA F
AR oJ3te] wbE AbsA| o FAMEE A s} e WS
3t FAA 249 cystein®] AHE Adte Ao IO
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9] ZFa)iche Aol wheba] AR Mot 28w
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