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Abstract

The rheological properties of wheat flour dough and qualities of bread prepared with 0, 10, and 20% of
dietary fiber slurry extracted and purified from ascidian (Halocynthia roretzi) tunic were investigated. Water
absorption of the dough increased with the increase of dietary fiber slurry. Both arrival and development time
of the dough with 10 and 20% dietary fiber slurry added were shorter than those of the control. An increase
in the added amount of the dietary fiber slurry resulted in an increase of weakness. The dough's extensibility
and resistance to extension were decreased, and the ratio of resistance to extensibility (R/E) decreased with
the increase in the dietary fiber slurry. The maximum viscosity gradually decreased with the increase in the
amount of dietary fiber slurry, while the temperature of gelatinization was not changed. Both loaf and specific
volume of bread were slightly decreased with an increase in the amount of dietary fiber slurry. Overall
preference scores by sensory evaluation and the quality characteristics of the bread with up to 20% dietary
fiber slurry added was not significantly different from those of the control(p<0.05). The results indicated that
the addition of the dietary fiber from ascidian tunic retarded staling and improved the shelf-life of the bread

by enhancing the water holding capacity.
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Table 1. Proximate composition of white bread formula

Ingredients Content(g)

Bread flour 100
Dietary fiber slurry of ascidian tunic 0~20
Compressed yeast 3.0
Yeast food 0.5
Sugar 50
Salt 2.0
Non-fat dry milk 3.0
Shortening 4.0
Water Variable
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Farinograms

Amylograms

Control

10%¢ fiber slurry added

20% fiber slurry added

Fig. 1. Farinograms, extensograms and amylograms of wheat flour dough prepared with dietary fiber refined from

ascidian tunic.
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Table 2. Farinogram characteristics of wheat flour dough prepared with dietary fiber refined from ascidian tunic(14%,

moisture basis)

Farinogram characteristics

Sample Water Arrival time Development Stability Weakness Valorimeter
absorption(%) (min}) time(min) (min) (B.U) value
Control 63.0 1.3 35 20 15 68
10% fiber slurry 64.5 0.5 12 20 15 61
added
20% fiber slarry 65.8 05 1.5 20 20 64

added
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Table 3. Extensogram characteristics of wheat flour dough prepared with dietary fiber refined from ascidian tunic(14%,

moisture basis)

Extensogram characteristics

Water

i . . Resistance to ) 2
Sample abs?(;‘[)))tlon R/E Extension(mm) extension(B.U) Area under curve(cm®)
45min 135min 45min 135min 45min 135min 45min 135min
Control 60.1 3.89 6.20 157 142 610 880 123 148
10% fiber slury ¢, 3.79 5.89 153 140 580 820 120 135
added
20% fiber slurry ¢, 5 3.78 592 148 130 560 770 116 130
added
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Table 4. Amylogram characteristics of wheat flour dough prepared with dietary fiber refined from ascidian tunic(14%,

moisture basis)

Amylogram characteristics

Sampl
ample Gelatinization temperature(°C)  Temperature at max-viscosity("C) Max. viscosity(B.U)
Control 61 92.5 850
10% fiber slurry added 61 925 815
20% fiber slurry added 61 90.2 760

Table 5. Determination of firmness on white breads prepared with dietary fiber refined from ascidian tunic during storage

at 20°C (unit:g)
Sample Storage periods (day)
0 I 2 3 5
Control 224409% 10250 302.682% 1425 3336591 1562~ 404,686 % 1527° 501,156+ 19.08~
10% fggg;lu"y 201330£9.8% 290166+ 12.35" 300041+ 11.26™  363.019+ 14355 394,549 + 13.73%
20% i‘;;;;‘““y 194343927 255088+ 1036% 26352341079 302935+ 11.10%  330.264 + 16.29%

YMean £ SD: 10 measurements on 3 different samples.

*OMean value of sensory scores followed by different letters in same column means significantly different at p<0.05.
““Mean value of sensory scores followed by different letters in same row means significantly different at p<0.05.
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Fig. 2. Plot of log[-In(E)-Et)/(El-E0)] vs. log t for white
bread prepared with dietary fiber refined from ascidian
tunic.
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Table 6. Avrami exponent (n) and time constant (1/k) of
white breads prepared with dietary fiber refined from
ascidian tunic during storage at 20°C

Sample Avrami exponent (n) Time constant (1/k)
Control 1.0012%0 1.3049°
10% fiber slurry b .
added 0.9003 1.6245
20% fiber slurry . a
added 0.8378 1.6673

"Mean value of sensory scores followed by different
alphabet in same column means significantly different at
p<0.05.

P

394.549 g, 20% 77} 330.264 g0 2 A7l uls)
FHIEE 159 ol Axs) B AR e
ujel HAZRAEEE FAY AL W] Htg
o, BpAE S0 A e H3E AdAHA
AN E A Aoz Alasd

Aluko) A7) 7bell e A=W 3E Aviami W4
o ojste] EAF A7} Fig. 224HE AL d&
g S, o ALE2FE Avrami A|F(n)yE -8RI
Zrzrel A ZHd(1/kyE F-3led Table 60l eI
A7 A nglel 1o 7k, A2 E

AR AFa A7 nghe] RolAle AYE BY
. Avrami X930 AR ol et 14744
9] e JebiEd, of 3 AAY AL d
ARA PAEE e s BYE goEM o
kol .00 T AS AAY A ZA) AAA 9
Aol " mofo@ ojdvle AL oulgit} Al
(k] S FEZE7E 13049, WA A2
B A" Afa 10% M7 16245, 20% A7V
7} 1667322 20% Mo MAAe] 7 A AL
Z et

HHIZE MR Hot Altgo] AN 3l A=A EAY
2t

Urleell HAgARRE A" Hid SE=E
0~20%2 ] Hrlsled A F8t Awe) oA FAE
ZARE A= Table 73 Z2vh. HARE Ao A
71fe] Z718 ¥ ksl AAl 2R
Azke} W3l e Aolr) gldou ARa A
7}efo] #7182 loaf volume ¥ £3u|7} oA 7}
2EE AE Jeldel 10% bAoAt
(external characteristics) "2 F42 272} A9 #H

Table 7. The qualities of white breads prepared with dietary fiber refined from ascidian tunic

Qualities of white bread

Sample Water Proofing Loaf Loaf weight Specific Loaf score
absorption{%)  time(min)  volume(mL) (g) volume(mL/g) External score Internal score
Control 60~" 60 22807 485" 4.70° 9.0¢ 9.0*
10% fiber slurry 64" 60 2200° 495" 4.44° 8.5 8.8¢
added
20% fiber slurry 68° 60 2100° 505¢ 4.16" 82" 8.5"
added ) ‘ ‘ .

YMean value of sensory scores followed by different alphabet in same column means significantly different at p<0.05.

Table 8. Sensory characteristics of breads prepared with dietary fiber refined from ascidian tunic during storage at 20°C

Sensory Storage period Sample
Parameter (day) Control 10% fiber slurry added ~ 20% fiber slurry added

0 421002402 4.5+£0.03° 434003
Color 2 4310.05° 4.2 +0.06° 4.0+0.06°
5 401003 42+0.02° 4.2+£0.04
0 42+0.07" 4.5%0.03" 4.310.12°
Texture 2 351010 4.240.09" 4.31+0.09*
5 2.5+0.08" 3.7£0.11° 4.0+0.06*
0 45+0.02* 43+0.07" 4.0+0.03°
Taste 2 3.41+0.02° 4.0 +0.05* 4.210.06°
5 274007 3.7+0.08* 4.0+0.10°

"Mean=SD: 10 measurements on 3 different samples.

YMean value of sensory scores followed by different alphabet in same row means significantly different at p<0.05.

Score: 5;exellent, 4;good, 3;acceptable, 2;unacceptable, 1;poor
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