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Development of Yeast Leavened Pan Bread Using Commercial Doenjangs
(Korean Soybean Pastes): 1. Physicochemical Properties of Doenjang
and Physical Properties of Bread Added with Doenjang

Hyun-Ju Oh, Hye-Kyung Moon and Chang-Soon Kim'

Dept. of Food and Nutrition, Changwon National University, Changwon 641-773, Korea

Abstract

This study was carried out to develope yeast leavened pan bread using the commercial Doenjangs (Korean
soybean pastes). Physicochemical properties of the Doenjang products were measured such as aminonitrogen,
pH, titratable acidity and salinity, reducing sugar, total free sugar, total organic acid, PDI (protein dispersibility
index) and color. Seven products of Doenjang were freeze—dried and powdered to be used in bread formula
at the levels of 2.5, 5.0, 7.5 and 10.0%. When the Doenjang powder was added up to 5.0%, the ovenspring during
baking remarkably increased resulting in increased loaf volume. However, with Doenjang powder more than
7.5%, the loaf volume became smaller than the control as the dough expansion and ovenspring decreased. Thus
when Doenjang was added to bread dough, the loaf volume was highly correlated with ovenspring (r=0.92)
but it was not with dough expansion during 1st fermentation (r=0.56). The browning color of bread crust and
crumb became deeper with decrease in L value as the addition of Doenjang powder increased. From the
mechanical texture measurements of bread crumb, hardness, gumminess and chewiness decreased with addition
of Doenjang powders. Regardless of the kinds of Doenjang, the Doenjang powders could be added into the
bread dough up to 5.0%, improving the loaf volume and texture of yeast leavened pan bread and demonstrating
the possibility of producing a functional bread using the Doenjang powders.
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Aol A4 759 A AdA] D7HA) 132 =)
ol 4 A= 2 9l NEFA] F3HB, C, D, E) 43, Miso type
HF) 1%, A=A Miso(G) lf% 20024 3 off Aol M
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(10.0%)3}A4] =X 38l7] 95t =47 17]( Freeze dryer
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¥ 0.34%), 2B E =ejo] o]~
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W e A A (NH-N)&E 22 E 7 (11)
Aot F AR A 1g& FHFFZ 100 mL A 43
£21(2,000x g, 10 min)dle] 1 AASHL 20 mL 3}
NeOH= pH 85742 AAslgdch pHE ®A 10 goll 27/
40 mLE 7}8}¢3 pH meter(Mettler delta 320, UK) & &%
Ao, AP E = D410 goll 257 40 mLE 7}sto] F4
3} 3k % sbsid A 0.1 N NaOHE pH 8.30] = wj71#] A4
ato] 2 Al (mL) 22 vepddol f3 9] dxEs A8 5

g0l Z5H5 45 mLE& 7}sled #AlEeF 3 o T A (TM-30D/

Takemura Electric Works, Ltd., Japan)& A}-8-8lo] &3 3}
ojct. ¥ Abel klt} §FekS DNS(dinitro salicylic acid)®
(12)e.2 Az

23 el Park 5(12)9) W& Wy ste] ob3
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75°Ce &AM 34 2ET F 0443}"5‘4 of 5 AFA
o 80% ofEr-g-& 25 mLE 7135t 1413 53 -8 v}
o] #3fo] of A 3 Rol LA 22 (2000xg, 10 min)¥ F 21
AeAE AAEESA RS S F FHRTE U
mL A48t Fal F82 242 o5 0.45 um membrane
filter 2 o #3}9] column, Sep-pak Cis(4.0 X 300 mm); de-
tector, differential refractometer(Waters 410, RI, USA):
mobile phase, acetonitrile : H2O(90 : 10); flow rates, 1.0 mL,
min; injection volume, 20 nL9} %2 27 ol A HPLC(Water
600E, Water Co., USA)E #A 3}t T£ 5422 glucose
arabinose, fructose, galactose, ribose, lactose, maltose(Sig-
ma Co., USA)E A}-g-stdic).
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mLZ stgich 2 23 8948 Sep-pak Cis catridgest 0.45
um membrane filterE £3}A1A HPLC(LC 10AD, Shimadzu.
Japan)2] B4 A 28 AL2-89) o, o) uf Z-8)-2 u-Bondapak
Ci15(3.9 i.d. X300 mm), &7+ KH2PO4(pH 2.4)& Al-&-3}
£33 5 A (UV-VIS spectrophotometer, Shimadzu)Z. 214
nmel| A A skeic) #el = 7t peaks £F5-7]4HSigma Co..
USA)® retention timed} v]alslo] 52 2 A aks)edc),

gzl B4R 9= (Protein dispersibility index; PDI) :
HAAEL T3 (A~Q)F ZFE ol e Al B4R (PDD
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2 #Hsled 300 mLY FF5 ¥l homogenizer(24,00C
rpm, 20 min)E TA s 1087 A 5‘]?} H A=
(2,000 g, 20 min)3to] 43 10 mLE Kjeldahl flaskel]
# 3t micro-Kjeldahl* 22 Eof ¥4t Ed w7 ek (water-
dispersible protein)i =21 38le] o0 o9 Ao wha) gl
A B 252 Axbslg o)
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Protein dispersibility index (%) =

water—dispersible protein (26) X 100
total protein(%4)
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A & 7 (CM-3400d, Minolta, Japan)% 01%5]—04 LM %) a
(AAx) bEAe)zte s Fdsiged 72+ A8 o 1538
e ZA st Figh o 2 vhelligich o] of ALS-" 2 E
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Ao 22 7h-2 A 2(23°C)ell A 1417 B 2FA 7] 3 whe

FE AT Z7](50%X40%X 25 mm)Z &} texture ana-
lyzer(TA~-XT?2, Stable Micro Systems Ltd., England)Z A}
£-3}o] adaptor, 25 mm plexiglass cylinder probe (P/25P);
force, 100 g; distance, 50%:; test speed, 1.0 mm/sec; data
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EAN M| ¥ 21 B4y

A A abe] B4 842 MINITAB(Release 11.3) 2 SAS
(Ver. 6.12)& A}-8-5}o] EAHEA(ANOVA)-S A A 8he].omn],
Zt 23 @3k zte] o] 442 p<0.0], p<0.05 FE L2 o
W 2] 218 9 (Duncan’s multiple range test)& Ap-8-8}o]
A3tk HA 5 2 Al 23 ¥y g 24
SA X7 ] AAA S dotr ] 9319 Pearson?] AF3
£ AAsksidh

Mooyl oY

24

by ¥ QA 750 S, 2k, 240 38 P
~52.18%2] # <] 2l
A)o] 14.08% = 7} =1

o rle

2 u
Al ANeEA ®akel B, C, D, Ex 11.62~11.71%2] 9]0
gl e o) A=k Miso type B3 Fi 9.72%, Miso G 10.51%
ol ©AF Al g zte| il gtk Aol A7 A Al R
AbgEl dzel g5, a9y U 2o wighe)z) o] o
(1622 o) o2 AFR (16,17 <3k A4
HApo] 13.7~14.3%, A5 AMzka] FAgo] 11.1~12.7%, A%

Miso type°] 79~105%2 Zxta & 34
2t 22 352 A7} 7.68% 2 7 3, B~E 355
~5.32%, F 2.11%, G 4.70% = vhebh ©13F A Eof) oe} 2
ztol & Yt gich, 3] E3hak2 10.87~17.38% W) & vl =
2 2y ol Tz AL T 2 A 2 Al 3 7)E
B 2o &850 9l NaCl, CaSO4, MgS04, KCl 59

we 2ol ghako 7])aldle=(18) ez A"

olvlx gl A4 pH, TAE, 9% 9 399 F39] ¢}
=] A 4 pH, 245, 9% ¥ g g8k Table 29

Table 1. Proximate composition of Doenjangs  (g/100 g)
. Crude Crude
. 1 N
Doenjangs™  Moisture protein” lipid Ash
A 51.00=0.06° 14.0810.04 7.68+0.03 17.38%0.04
B 50.16£0.08 11.71+0.00 4.04+0.06 11.48=0.03
C 50.13+0.02 1162+0.04 393%+0.08 13.32+0.05
D 52.18£0.07 11.62+0.05 5.32+0.03 12.72£0.05
E 50.19+£0.08 11.75+0.06 3.55+0.05 12.32£0.01
F 50.00£0.08 9.72+0.06 2.11+0.02 10.87t0.06
G 49.07£0.09 1051+0.06 4.70£0.03 13.48%+0.05
Average 50.39 11.57 4.48 13.08

Y A=traditional Doenjangs; B~E=commercially improved Doern-

Jjang; F=commercial Miso type Doenjang; G= Japanese Miso.
3Crude protein (%) = total nitrogen (%) X nitrogen factor (5.71).
#Values are mean= standard deviation (n=3).
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Table 2. Amionitrogen, pH, titratable acidity, salt and reduc-

54 9 248 Arkg Ade el 54 1005
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Table 3. Contents of free sugar in Doenjang powders

ing sugar contents of Doenjangs (mg/100 g,
N Titratable Reducing Doenjang powders”
Doenjangs" Aznmomtrogen pH  acidity Soalt sugar Free sugar A B C D E F G
mg/100 g) (mL) (%) (%)
— Glucose 1598 8229 8652 8267 8352 9975 94.19
A 64962 B4 237 175 28" Lactose 2230 3809 6302 2116 622 1729 2919
B 490.0° 5,08 200 120°  11.0° Ribose 122 2026 1921 2982 348 1283 1462
C 601.9° 5.6 200°  120° 137 Maltose 211 616 452 316 033 345 803
D 562.5° 53 2150 125 115 Arabinose 565 065 143 253 079 201 258
E 454.7" 5.4° 198 1us 77 Galactose ND” ND ND ND ND ND ND
F 258.4% 59° 15.4(i 10.4f 15. 53 Fructose ND ND ND ND ND ND ND
G 404 56° 197° 130" 95 Total free 1705 14745 17470 13934 9434 13533 14861
_ <\verage 4968.9 55 200 127 10.2 sugar

i)A~G are same as Table 1.
“Nleans with the same superscripts in each column are not
s'gnificantly different (p<0.05).

b JAe ol el A A A 6496 mg/100 g, B~E 454.7
~1301.9 mg/100 g, G 4754 mg/100 g, F 258.4 mg/100 g 4~2.
2 ughon] Al g7k £l Aol & vt i) Lee 5
(17)0] B3 a2 Al A 703 mg/100 g, A=+ 7H=ka) €A
345~632 mg/100 g A-+ZA e} {413 H 3¢S et
oo, B3] AR 160 mg/100 g & 25F A8 shgdch,
Lee®} Chung(19)- Aspergillus oryzaes AH4-3F 7RskAl 5]
A2] Bacillus subtilisE *F-8-3F A 24 =4}l v 8] pro-
teuse?] &Ao] Go} opv|ief A 27} GA vepdcly B
ik orl e A £t T 2 DA Az A T
1:]-311;{1 0] .,_E;HXJE'_ —V]. :] HELE_U] 1\1] L=} AETFJ,]_ g Aﬂxgi
A e AE A3 Al7|ol ubE Afold] 7]l ded A
2l eH20).
72| pHE A7} 54019027 B~E&= 52~569 W4
2 F= 59, GE 56% vehdigleh AA4 s+ A, B~E,
G F oz %akiﬂ% pH®] Wstel= dA3A doprt
2zl d v A7 IT5%E 71 B9 GE= 13.0%, B~
E= 115~125%, Fi= 104%2 A 87} o) zto]7} =A Lhe}
ok 2w Feke ARA g8 wo] Abgsle Al Miso
tyse B4 F7F155% 2 71 3 ubd of] Fol 5 100% 1k
S AFS-E A A "FAHA)E 7P e ghal 26%0]1 Al
~E)& 77~137%% AF7kel Zel7} 2l

YA~G are same as Table 1.
“Not detected.

o} Jung 5(21)e] B3 #9o -2 Miso type 4ol
19.0~21.0% A =olvd A AL 50~60%% £ AF
AR} Eghch

el fgRae] gl F3(Table 3)2 thE Al &9
vjsted A9l E7} 7H2t 47.26, 94.34 mg/100 g & 2 Gkl Ht
o Al & C7} 17470 mg/100 g &2 7H4 F9keh Y x] A7
£-213533~148.61 mg/100 g Bl ol it A= 559
S8 gL glucose 15.98~99.75 mg/100 g, lactose 6.22
~63.02 mg/100 g, ribose 1.22~29.82 mg/100 g, maltose
0.33~8.03 mg/100 g, arabinose 0.64~5.65 mg/100 g T2
whoteh Al ] o] skl fejd ghake] iAo
e e g AAsted elAEY] rHe AR )59
[&ol A e o2 Al gk vl F Foll 9l o2 mAE
F 714k A Y] 2Fgo] 9hAste] o)A AL VAR
Fe] Zmlzl wotyl WE@22) 22 A
T4 s AR T {714 @S S4F A I Tablke
48} 7t} A 2ol A oxalic, tartaric, citric, malic, formic, lac-
tic, succinic acid®} 22 7E2 f714H8 A3 #71
Ab & Fheke A(1786.00 mg/100 g), B~E(859.68 ~1234.1¢
mg/100 g), G(742.42 mg/100 g), F(650.83 mg/100 g) -2 &
koo 1 F oA oxalic acid$} citric acid®] 3HEke] HH
940.81 mg/100 g3} 72.25 mg/100 g 2 7}& wrekom zp7ke]
W 2] 601.51 mg/100 g~1618.50 mg/100 g3 29.41 mg,

e

[o3

N
o
-

o

o

zuble 4. Contents of organic acid in Doenjang powders (mg/100 g
Doenjang Organic acids
1 owders"’ Oxalic Citric Lactic Malic Succinic Formic Tartaric Total
A 1618.50 108.00 26.00 26.50 6.00 1.00 ND? 1786.00
B 771.00 29.41 51.00 092 1.38 5.97 ND 859.68
C 1113.99 99.51 5.99 12.44 1.38 0.92 ND 123418
D 983.58 83.56 16.00 12.89 0.89 0.89 ND 1097.80
E 816.17 87.28 15.32 27.86 0.93 0.46 ND 948.02
F 601.51 43.58 5.01 0.08 0.13 052 ND 650.83
G 680.90 54.38 0.42 2.23 4.14 0.35 ND 742.42
Average 940.81 72.25 17.11 11.85 212 1.44 ND 1045.56

1} 'A~G are same as Table
"Not detected.

1.
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100 g~108.00 mg/100 g 2.2 A &7tol] & 2ol & veligd
o} 2 9] o] Y 2] §-714HE9] 7 E-2 lactic acid, malic
acid, succinic acid, formic acid 2.2 3F3t°™ tartaric
acide= 7 & =2 @bt} Lactic acid= 151} 29odl& 79

Freloll Al g ou IR 54 5 AAabge] dastgos
A A= h(23). Citric acide 2= vlak &5 o) Fol
B AHA #7149 70~80%5 AR(23)3 2 gl HFE F
N2 sl A DA Bl A citric acid®] @ eko] T} &
gapane} 29k zloz 3"} Park $(20)0] 714
ol 4} A} 3k Al W 2] ¥ Aol A lactic acid®] FHEF(326.80 mg/
100 g)o] e}-& 714kl 713 wokoh= B9} Joo 5-(24)
o] Al kAl Aol A citric, malic, oxalic acid £=o]¢th
= ZAFete Aelatdrh zelvk A Aol A oxalic
acid7} 7} wel &A= Jeongs Oh16)el A}
o 28k o}

Al Ao o] s}ahx] B o] Ato] A2 A b

“H?{}H] ol & Afol &l vl ES] thokAd,

4, Tz 308 AzAld AH-S ol we) &3
?l"& %9 microflora® ®3Z7} t}27](16,18,22) dj &2
Atz =}

ol Al B2 4= (protein dispersibility index; PDI) :
HAEw 73 (A~F)7 7 o] szl BAkx| 4= A 741

%, B 55.5%, C 57.1%, D 71.0%, E 54.4%, F 50.0%, G 50.2%

L g
o
i % o

o

A2 Aol oif- W3rske] Hrd AA PDI7} 20%

ol3t7} 57| &t o] F A EAbol Astd diFabye
kel ol ARg-3he A Al FA A AsHE 7HA 2] A%
22 9xe Hxrt A3 PDIV} £& ALFE 2abA o]
Fpsto] W FAd ol felstcta A Uoh25). o)k 2
2l g diFehiide o ARy EERA Foolv] spa i
2= A=A EApske] #8155 net charges} #AH
xo) wztz 2o e Adste vhEA dHAde] Hoix 4t
Aol FAE ez F5Hr

_4

watsol Yt 9l @2 WA

759 "k Foll A 2kl 2R olu e A 4 A,
T4k Bl 2 fele ek Fol Adolgt AT A
B4 "HAHA), A AAHB, C), miso type FAHEF) 5 Al
T Addsle] ol AT A v ukse dE g o
B o v A= A3E FA 3] L AE Fig. 1o viehd
Aok axe] ot W HE = USF Fo A frElw
ol 9ol & =9 invertased] & slo] wigu]el] HrlE= de}t
o 7Rl A E e 229, A7 2 ErHE2] amylase
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Fig. 1. Effect of Doenjang powders at various addition
levels on bread dough expansion volume (A) during 60 min
1st fermentation and ovenspring (B).

—@— ABR, 8 BBR, -O— CBR, {1 FBR.

Abbreviation: ABR = bread with A product: BBR = bread with B
product; CBR = bread with C product; FBR = bread with F product.
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Fig. 2. Relationship between ovenspring of bread doughs

and loaf volume.

Table 5. Baking properties and residual reducing sugar contents of yeast leavened pan bread made with Doenjang powders
at various added levels

Loaf volume (cc)

Baking loss (%)

Residual reducing sugar (g/100g)

Control 509 137 2.69

Dcenjang Added levels (%) Added levels (%) Added levels (%)

_treads 25 50 75 100 Mean 25 50 75 100 Mean 25 50 75 100 Mean
ABR  PVss5™ Psp0f P4o4® P442¢ 510 M39T A€134° PO122° AC122° 129 %2700 F3.02° F3.06° 9333 3.03
BBR Bse00  Abmsgr C508° As08” 533 F13.4° P12g” MBi2s®  A126° 129 P35l “369° “402° 4180 385
CBR Aoz AP3E3d C505° Bagqd 525 0 BC134™  A1380 A28 AB124° 131 B379¢ Bagos Ba48° Bgg4t 428
DBR Pop8" 563t Pp2o” POsac 524 AP13gt P17t A129° AP124° 132 3607 ©3.73° S397° 4347 391
EBR C548*  “516° P490° P463% 504 €131 P126° C120° D111 122 F2s4? E312¢ B346® T3ge® 331
FBR ABgegt  APasgt A536°  A514° 544 %1347 P129° PO1290° BO119t 126 24080 f444° 24840 45310 467
GBR Dsogr Dsog® Egest “Pa5id 485 AB137* BCP130° APr2s® 117 127 307 P335° D368 Pa04® 354
1Mean 555 542 503 471 135 132 124 12.0 337" 361 393" 428

Abbreviation: Control=bread without Doerjang powder; ABR=bread with A product; BBR=bread with B product; CBR=bread with
C product; DBR=bread with D product; EBR=bread with E product; FBR=bread with F product; GBR = bread with G product.
"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 6. Color values of Doenjang powders, crust and crumb
color of yeast leavened pan bread made with Doenjang
powders at 5.0%

D
Hunter color values

Doenjang L . b

A 6365 84" 5.7

B 66.7° 9.4° 34.3°

Doenjang C 70.5‘: 8.8 35.0°
owders D 65.7' 11.6° 36.2°
P E 71.0° 8.3 31.3¢
g 735° 4.43 24.6;

74.3° 8.6 31.7

Control 54.7° 15.1° 31.0°

ABR 46.1™ 16.1° 26.3"

BBR 44.32 16.5% 25.12

CBR 45.1 175 26.4

Crust R 431° 164 228
EBR 46.6° 16.4% 26.1°

EIERR 45.5Z“ 16.5:C 25.5‘;

Bread 458" 16.7 252
Control 805" 03 16.4

ABR 69.0 47 2.4°

BBR 79.5;’ 1.24 19.6°

CBR 76.0 2.2 20.3°

Crumb g 73.9° 3.4° 29.0°
EBR 77.9% 1.7 19.49

FBR 78.1¢ 1.1¢ 178

GBR 779 2.0° 21.0°

Abbreviation : A~G are same as Table 1 and ABR~GBR are
same as Table 5.

bL lightness, a! redness, b: yellowness.

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

glev A E, GE A3 vz A 75% o) 5o A7l
FollA] FA L vlal ol ez 2 3hE Ve
ol e B Ayl sl Aw e Hur st =
L Ar ks ey o (Fig. 3) W 2H o} A r ke M7 g2

Fd A (r=-0.88)5 el ol HA (gummmess)—— GE
ﬂl&h‘z} H AR 7.5% ol stell A& TH 71 u]s] f-2
Ao g2 gt Aeirt gl WA Chewiness)—.‘_’— 10.0%
=74 A7} EBR¥ GBR-S Al 913 FAA 7ol A FAa3hsd

Table 7. Textural characteristics of yeast leavened pan bread made with Doenjang powders at various added levels

HD (g) GUM CHW
Control 200 1143 1545
Doenjang Added levels (%) Added levels (%) Added levels (%)
breads 25 50 75 100 Mean 25 50 75 100 Mean 25 50 75 100 Mean
ABR C”178C”’ Bigst  227° “2se" 2198 B99g¢ MB1000° Pr142® B1347 1122 B1o42t 89 P1o87° B1201® 1155
BBR a7 17t Pigg® F195t 1820 Pogg™  Po71c C1020™ P1046° 1007 P131.0¢ P1275° C1239° Bli34° 1240
CBR 133C Bogl> Mgt Poppt 123 Boa0t P Pged® P1096° 996 C1153° FF1059°  Foss¢ Bl0770 1061
DBR 169 C162¢  P178°  Co32* 1853 P58 C906° Poge® C1218° 1012 B1263r PR119.2° “117.1° Blozot 1225
EBR Bigre 208> Bops®  Bongt 2178 f1064° 11690 PI151° A1468° 1213 A1456° M57.3° 215560 *B1934° 1630
FBR “170¢ B18s®  €190° 206t 1928 Poeat MProae® 10670 ‘1224 1075 B131.0° P1364° Pl43.1® A15150 1405
GBR 189 204% Mzg® C234* 2138 Mos6t  Al131® 159t Y145t 11730 A4100 24990 “1611t 815010 1505
Mean 1744 1854 1999 2366 99.6 1029 1082 1235 1306 1293 1293 1376

Abbreviations: ABR~GBR are same as Table 5 and HD = hardness; GUM = gumminess; CHW =

chewiness.

i’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 8. F-ratios from analysis of loaf volume, hardness, gumminess and chewiness measurements

Loaf volume (cc) Hardness (g) Gumminess Chewiness
__ Parameter df F ratio (pfvalue“)
Joenjang added levels 3 743.15 (0.000) 381.32 (0.000) 165.44 (0.000) 13.20 (0.000)
Joenjang products 6 111.68 (0.000) 89.66 (0.000) 63.45 (0.000) 195.59 (0.000)
;joenjang added levels X Doenjang products 18 16.03 (0.000) 16.96 (0.000) 9.22 (0.000) 13.54 (0.000)
"p<0.01.
500 w0} el & 22708 vehlle] 759 B4 Fo4 9
Aul A zo] 71 AR Hos B 345 A7 24
50 Aol g 5 54 W 154 S ol 0T w5
8 7hsh o] whukE BAlel A& JRE TALH A} &
()]
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8
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S Q o
450
Aej Aol st Al @ &R EdE ¢t
. of A% AL o] 2E %iﬂ%wiﬂﬂ%ﬂiﬂ&%
300 gk o] 7E(A; A2 B4 B~E; Al A 94 F
(B) A3 Miso type ¥4, G; Japanese Miso)d] $474x3 €
20 | F2EE 25-100% Hbsjel waA o BAR L B
520 | S HEAE Feld Sl A ZAssich AR A9
o
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00 25 50 75 (hardness), 734 (gumminess), 2 &4 (chewiness) £°] 74
Doenjang powder (%) slo] Aubd o @ g 9A 1, wel Mo o] F Ak 2
Fiz. 3. Interaction plot for loaf volume (A) and hardness (B) -
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