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Quality Characteristics of Loaf Bread Added with Takju Powder

Jin-Woong Jeong* and Kee-Jai Park

Korea Food Research Institute

Abstract  Characteristics of dough added with up to 4.0% fakju powder and resultant bread were studied. Doughs added with
takju power spray-dried after fermentation with starter (SDWS) and takju power spray-dried after fermentation without starter
(SDOS) showed higher pH decreases than those added with takju power freeze-dried after fermen tation with starter (FDWS) and
fakju power freeze-dried after fermentation without starter (FDOS) even after 1st fermentation. After 1st fermentation, volume of
dough added with 1-4% SDWS was high, with 1% SDWS showing highest value of 23.6 mL. Volume of bread added with
SDOS showed highest value. At 1-2% SDWS and SDOS addition, doughs showed highest specific volume values, which
decreased at higher than 3% addition, while specific volume increased with increasing FDWS and FDOW contents. L values of
SDOS- and FDOS-added doughs decreased gradually with increasing SDOS and FDOS contents compared to SDWS and FDWS
addition. In loaf bread added with takju powder less than 2%, loaf bread added with spray-dried takju powder had higher
appearance, color, texture, taste, and overall acceptability values compared to those added with freeze-dried fakju. Although not
significantly, loaf bread added with 1% SDWS showed slightly higher values in appearance, color, yeastiness, texture, taste, and
overall acceptability, and showed higher flour odor acceptability than non-added loaf bread. These results indicate addition of

takju powder improves flavor of bread.

Key words: takju powder, flavor and quality conditioner, drying method, fermentation
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= 3 g 9 F5 450mLE 7hel 30°ColA 4zt EEste] AlZES S

= BE2721%7)(model: BE-1164, Bowen Engineering, Inc. USA)=

HE M= B3 slgon, 421 Feeder 25, WS 140-150°C, ¢
B AR AR WrkEE AR G)S ARSI Bow [10°C, BF-+E 2.8 psi, AFUH 0.5 psiolft. T2
o AR A 100%S) e ANPFEHIGARE))RIH, ae Z F2e EAAZ7(model: TD 5070 RR, Iishin lab, Co.,
oq) ZAFEALEY), o]2EE AUIFE), FEE UEFHE Korea)& A7z 5 Bzl siich. AR & 2 2
319 3008P)e) AL, 287 BEHE HEHEIGIERAGE)E A u}51$ 2] (OPP/AIPE EgulE2 &, 80 um)ol] 70g ©9IE E74s}
2590k FE Az ARE dFAEATY B F Aelo] ALg-sISITh £ Ade] AL

Saccharomyces cerevisiae KFRI 001245 A0}, H2-e A3
T sAZE Bl Bel AAE F Ad gstl 1Y S71EM

121°C, 208-7F Z245t v 30CE Yzsled ARE-stTt.

Fo M=
3 A)Zxg &%= YM HiX|(Difco Lab.) 10mLol|l S cerevisiae
KFRI 00124 [¥0]S HESI 30°CelA 24417 Aujgst 5

YM AAElA] 100 mLol o]2ste] 244]7F wigslth W 200 g
o AEg e 5A7F B Zoll ARE F oAk gl 38t

Z71&A 121°C, 2087 SAEE o 30°CE Wzetn. Wt
H =24 A% 200g, T5 80g = 600mL R S cerevisiae
KFRI 00124 8joked 60 mLE 7Fskd & E3E tha 30°CollA] 2

U7F BEAA FEE A=sIATh

Elxd ntg_l x.“_;lc_

|STe=
Z28t WA 1 5keZ 151 ol B

Y5 600g, & 45L

Table 1. General properties of fakju powder used in this experiment

3 —50°C WE el HAshEAl
83 g§F Fu9 1 B4 Table 134 72t}
Mlﬂﬂv9_| xﬂ_;F_

Aol AlgEE ko] wiIHE]E Table 291 7Tl AWTALS
AgmzEo] Faja WrEe FAF 97l (model: KSSS, Kitch-
enAid Europa, Inc., USAYE ©|838100H, AlFW-2 Table 33 7
o). 12 2 EE 2E7)(HB-303DH, Hanback Co., Korea)oll A]
28°C, RH 80% &718lolA 905 2arzl ok 160gd 370 o
olglZ Balaled AY, ML 31, 23 @EE 38°C, RH 80%
zAs)A BE3 T P8 180°C, oFAE 190°Cel H7] 28

P
A 2587

(Daemyung Co., Korea)*l T}
t=e| pH
B2e] pHE AOAC(15)] Wt mixing®t ¥+ 10 g5 S/

100 mLE #7237} (model: AM-1, Nissei, Japam)Z 10,000 rppmell A
sE7V FAgele] 1 EEel s Al 30E7F WRAZ] £ pH

Takju powder
Properties ~
SDws" SDOS” FSWS? FDOS"
pH 3.52 3.73 4.88 4.59
Total acidity (%) 5.73 5.67 0.29 0.41
Amino nitrogen (mg%o) 1.19 1.89 1.02 0.64
Moisture content (%o) 6.64 7.80 4.86 4.08
Reducing sugar (%) 3.98 5.16 1.48 1.39
Total sugar (%) 17.23 19.14 9.18 4.36
Browning index (0.D.) 0.0982 0.0899 0.0677 0.0295
L 84.81 82.84 88.75 87.45
Hunter’s color value a 1.09 1.19 -0.24 -0.06
11.78 12.95 12.39 12.69
Viable ceils (CFU/g) 1.2x10° 1.8x10° 2.1x10° 9.9x10°
"Takju powder spray-dried after fermentation with starter.
Makju powder spray-dried after fermentation without starter.
ITakju powder freeze-dried after fermentation with starter.
DTakju powder freeze-dried after fermentation without starter.
Table 2. Baking recipe for loaf bread added with takju powder (unit: g)
Takju powder content (%)"
Ingredients
0 0.5 1.0 20 3.0 4.0
Wheat flour 557.8 555.1 5523 546.7 5413 536.5
Dried yeast 8.1 8.1 8.1 8.1 8.1 8.1
Table salt 8.1 8.1 8.1 8.1 8.1 8.1
White sugar 40.6 40.6 40.6 40.6 40.6 40.6
Butter 304 304 304 304 304 30.4
Water 355.0 335.0 355.0 355.0 355.0 355.0
Takju powder 0.0 2.8 5.6 11.8 16.5 213

"Ratio of takju powder added per flour.
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Table 3. Flow of a straight dough baking procedure

Procedure/Step Condition
Dough mixing 2 min
First fermentation 28°C, 80% RH, 90 min
Dividing of dough -
Benching time 10 min
Making -
Second fermentation 35°C, 80% RH, 60 min
Baking 180°C, 25 min
Cooling 60 min, room temp.
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Fig. 1. pH of dough added with fakju powder. SDWS: Tukiu
powder spray-dried after fermentation with starter, SDOS: Takiu
powder spray-dried after fermentation without starter, FDWS: Tukiu
powder freeze-dried after fermentation with starter, FDOS: Tuk/u
powder freeze-dried after fermentation without starter.
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Fig. 2. pH of dough added with fakju powder after 1st
fermentation. Symbols are the same as Fig. 1.
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Fig. 3. Volume of dough added with fakju powder after 1st
fermentation. Symbols are the same as Fig. 1.
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Fig. 4. Volume of loaf bread added with takju powder after
baking. Symbols are the same as Fig. 1.
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Fig. 5. Baking loss rate of loaf bread added with takju powder
after baking. Symbols are the same as Fig. 1.
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Table 4. Specific volume” of loaf bread added with fakju powder (Unit: mL‘g)
Takju powder content (%)"
Sample
0 0.5 2.0 3.0 4.0
SDwWS” 4.09 + 0.06% 4.15+0.01 4.23+0.10 425+0.03 4.17+0.10 4.18 £0.05
SDOW? 4.09+0.06 4.12+0.01 426 +0.07 4.25+0.02 424 +0.04 422 +0.08
FDWS* 4.09 +£0.06 4.10+0.01 4.11+0.08 4.12+0.01 4.15+0.00 423+0.03
FDOW® 4.09 £ 0.06 4,10+ 0.01 4,14 £0.01 4,17+ 0.01 4.17+0.01 4,18 £0.02
URatio of takju powder added per flour.
I9Symbols are the same as Table 1.
®Value are means =+ SD (n=3).
Table 5. Hunter's color value® of loaf bread added with takju powder
Takju powder content (%)
Sample Color value
0.0 0.5 1.0 2.0 3.0 4.0
68.06 + 6.02" 66.27+2.24 73.26 £2.96 69.00+2.16 65.75 +3.69 70.32+2.99
SDWS® a -042+0.19 -0.05+0.13 -0.30+£0.13 0.06 +0.09 0.26+0.28 0.41+0.21
b 928 +1.02 10.86 = 1.03 9.75+£0.84 9.97+0.73 9.88 + 1.08 1248+ 1.11
AE - 242 5.22 1.26 248 3.95
L 68.06 £ 6.02 65.75+2.18 65.63 £2.08 65.20+£2.23 63.10+2.87 64.31+2.07
SDOS" a -042+0.19 -0.35+0.13 -0.25+£0.18 -0.04 £0.17 0.18=0.25 0.25+0.21
b 928+ 1.02 1047 +0.71 10.10£1.09 11.84 +0.95 11.56 £ 0.65 12.58 + 1.12
AE - 2.60 2.57 3.86 5.49 5.04
L 68.06 = 6.02 7035+1.22 69.66 +2.67 67.52+2.14 68.66 +2.78 67.16+£2.02
FDWS? a -0.42+0.19 -0.33+0.14 -047+0.16 -0.40+0.22 -0.31+£0.20 -0.35+0.17
b 9.28=1.02 10.13£0.51 10.56+1.04 9.88 + 1.30 10.74+1.10 10.95 £ 0.66
AE -3.66 2.05 0.81 1.58 1.90
L 68.06 £6.02 65.33 £3.02 64.72 £2.87 63.49+£2.92 64.14 +£3.29 63.53+£2.28
FDOS® a -0.42 +£0.19 -0.13+£0.22 -0.55+0.12 -0.12+0.14 0.03+£0.19 -0.14 £ 0.10
b 928+ 1.02 9.31+0.73 10.29+0.91 885+ 1.17 9.61 £1.21 9.90+1.12
AE - 2.75 3.49 4.60 3.96 4.58

UL: Lightness 0-100, a: Redness -60-+60, b: Yellowness -60-+60.
PRatio of takju powder added per flour.

ISymbols are the same as Table 1.

PValue are means + SD (n=3).
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Table 6. The sensory evaluation of of loaf bread added with takju powder
Takju powder Overall
Sample content (%) Appearance Color Flour odor Yeasty Texture Taste acceptability
0.0 7.18 7.52¢ 6.23° 6.90° 6.13® 7.01* 7.08°
0.5 7.04 7.33° 6.08" 6.17° 6.00% 6.43" 6.88"
SDWS? 1.0 7.12° 7.38° 6.92° 6.93° 6.18° 7.21° 7.38°
2.0 6.25" 5.79° 5.50" 4.75¢ 517 5.50° 5.33
3.0 4.54° 3.58¢ 4.71° 4.13% 4.08° 427% 433"
4.0 5.42% 3.54¢ 529" 3.42¢ 4.29° 417" 429
0.0 7.18° 7.52¢ 6.23° 6.90° 6.13° 7.01° 7.08°
0.5 6.42° 6.92° 5.58° 5.67° 6.00° 5.89° 6.67°
SDOSY 1.0 6.58° 6.75° 5.83¢ 6.25% 6.08* 6.38" 6.08*
2.0 5.83° 5.17° 4.92% 5.83% 5.00% 5.31° 5.33%
3.0 6.00° 4.08" 4.58° 3.83¢ 4,83 4,64 4.50%
4.0 3.92° 3.08° 3.33° 3.75¢ 4.00 3.67° 3.58¢
0.0 7.18 7.52° 6.23° 6.90° 6.13* 7.01° 7.08°
0.5 6.58° 7.00° 6.50° 6.50° 6.45° 6.69° 6.33"
FDWS" 1.0 6.58° 6.75 5.67° 6.75° 6.00° 6.44° 6.08%
2.0 6.87" 6.85% 6.80° 6.95 6.50° 6.56" 6.92°
3.0 6.00° 6.67" 6.50° 5.67° 5.92° 6.00° 5.04
4.0 6.75° 5.25¢ 6.17° 6.00° 6.17° 6.39° 6.42"
0.0 7.18° 7.52° 6.23° 6.90° 6.13° 7.01° 7.08
0.5 5.08" 5.92° 5.83% 6.08% 5.92¢ 5.75% 5.67°
EDOS? 1.0 6.17° 6.25" 567" 7.08° 5.92¢ 5.98™ 529°
2.0 6.58% 5.50° 5.25% 5.17° 5.67 6.03° 6.63%
3.0 5.33 533 467 533 5.42° 5.36° 5.38°
4.0 533" 5.17° 475 533 5.92¢ 5.25¢ 5.58"

YRatio of takju powder added per flour.
29Symbols are the same as Table 1.

*‘Mean value of scores with same alphabet at the column were not significantly different (p <0.05).
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