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Abstract

Experiments were performed to study the rheological and baking properties of bread fortified with various
amounts of filefish protein concentrate (FPC). Doughs were prepared from mixtures containing wheat flour
and 5,10,15 and 20% of FPC. Standard methods were used to evaluate the rheology of doughs and
characteristics of bread. The results were as follows.

1. The water absorption of the fortified doughs increased as FPC increased. FPC caused an increase in
development time and stability as measured by Farinograph.

2. In the extensigraph test, FPC yielded a decrease in extensibility and an increase in resistance to extension.

3. Baking tests demonstrated that addition of FPC decreased the volume of loaf and made the crumb darker
and coarser.

4. Additional tests were made to examine effect of sodium stearoyl lactylate (SSL) added at 0.25, 0.50, 1.00
and 2.00% on doughs containing 10% headed & gutted FPC. The most appropriate amount of SSL as an
additive was 0.5%.

5. In the farinograph, adding 0.5% SSL could delay dough develoment time and greatly increase stability.

6. When 0.5% SSL was added on doughs containing 5,10,15 and 20% headed & gutted FPC, baking quality
was greatly improved. The breads containing up to 10% were acceptable by the addition of SSL, but not in
higher level of FPC.

7. The results of sensory evaluations of bread showed that the color, texture and taste of bread containing
5% whole FPC and 5, 10% headed & gutted FPC were reasonably gacceptable.
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Table 1. Formulation for the preparation of bread

Formulation
Ingradients

(g) . (g)
Flour 500 5002
% of flour
Sugar 40 8.0
Salt 10 2.0
Yeast 25 5.0
NFDM 15 3.0
Shortening 20 4.0
Yeast food 1 0.2
Water 295° 59.0

a;percentages of 5,10,15 and 20 of FPC were
added to the flour

b;amount of water used varied with the amount
of FPC in the mixture from 59.0 to 70.0%
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Table 2. Amino acid composition of FPC  and
wheat-flour
& /100g protein)
FPC* Wheat-flour
Lysine 7.77 1. 47
Threonine 3.13 2.31
Methionine 2,53 0.85
Valine 5. 42 333
Leucine 7.78 5.48
Isoleucine 3.82 2.50
Phenylalanine 3.9 3.03
Histidine 301 149
Arginine 424 2.1
Alanine 8,68 2.86
Serine 2,18 4,88
Aspartic acid 10, 78 2.99
Glutamic acid 15, 42 32.85
Proline 3,64 11,42
Glycine 6.54 5.02
Tyrosine 2.65 0.90

*Soure : Lim S.T. (1982) The degree of M. A.
Dept. of Food Technol. Korea Univ.

— Conditions —

Flow rate . Ninhydrin 0.3min buffer solution

0.225m!/min temperature . column 53T, reaction

vessel 90T

Table 3. Interpretation for farinograph of composite flour

Headed & gutted EPC (%)

Whole FPC (%)

Characteristics

0 5
Absorption (%) 58.0 59.6
Development time (min) 7.5 9.0
Stability (min) 13.0 14.5
20-min drop (B.U.*) 60. 0 50.0

10 15 20 5 10 16 20
62.5 650 67.5 60.2 620 64.2 66.0
12.5 140 6.0 120 13.5 13.0 17.0
175 13.5 >20.0 160 19.0 17.5 >20.0
40.0  30.0 0.0 40.0 40.0 20.0 0.0

*B. U. ;Brabender unit
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Table 4. Interpretation for extemsigraph of dough made from FPC-wheat composite flour after 45 and
135-min. Rest periods

Extension Resistance to extension Area under curve
FPC(%)
45min 135min 45min 135min 45min 135min
() (B.U.) (sq. om)
Headed & gutted FPC
0 185 175 540 - 52 163 150
5 180 165 375 320 155 145
10 162 145 460 380 132 115
15 135 125 505 410 115 92
20 120 115 535 450 95 78
Whole FPC
5 175 155 405 380 138 120
10 140 125 520 460 124 97
15 125 120 540 480 107 82
20 110 100 530 510 83 75

Table 5. Loaf volume and score of bread made
from FPC-wheat composite flour

FPC Av. loaf Av. specific loaf
loaf volume
(%) volume (ce) {cc/8) score
Headed & gutted FPC 1* E*
00 2865 6.66 9 8
5 2685 6.24 8 8
10 2503 5.82 7 7
15 2085 4.85 5 6
Fig 5. Photograph of breads made from FFC - 20 1925 4.48 4 5
wheat composite flour Whole FPC
(HF :Headed & gutted FPC, WF :whole 5 2520 5.86 7 8
FPC) 10 2135 4.97 5 5
15 1995 4.64 3 4
Tsen3} Hoover$'™& ATHMAEAEEAHY A 20 1855 4.31 3 3
W A &ol|4 specific volume®] 6.0°13}, loaf score a; internal score
S5olsld w o AwAAo] Badl Aoz A Fhad b; external score
t}. Table57} odF& vle}po| headed & gutted
FPC 10%, whole FPC 5% A @mmslge A% wj 2 AEAdo] A=t e ¥ s
loaf scorev F9%Aqt loaf volumed <7} woix] 2 Ago)4 & Tablefoll4l B ui2}3olheaded&
© B¢ chebelct gutted FPCHAH 10%% 7132238t itk (£

A A ArtEarel Aol ¥lde] loaf volumedt

Tsen'? & d2jslx| HEH] A4RRT  FHinkl score’} ¢F7hg #Helz|} SSLE 0.5% M7t 3A&
BR BIY KoM ATHXREBLE Hamd 4% o 7 3 AdeE vebddd

2 BEE #Re] "% 4534 loaf volumeSo] = Table 72 farinographoll4 471% % FPCHAY

Al dolAle 2% A8l SSL 0.5%% #HmMm ke o 0.5% SSLE A7bstd 1 HEE vehd Aoz
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Table. 6 Effect of SSL addition on loaf volume
and score of bread made from 10% head

ed & gutted FPC-wheat composite flour

Headed & Av. loaf AV.specife loaf
gutted FPC SSL* yolume loaf volume score
(%) (ce) (ce/g) 1* E®

0 0 2865 6.66 9 8
10 0 2503 5.82 7 7
10 0.25 2714 6.31 7 8
10 0.50 2804 6.52 8 8
10 1.00 2788 6.48 8 7
10 2.00 2666 6.20 7 & Fig 7. Farinograph of headed & gutted FPC-wh-

2 internal score ‘ eat composite flours with 0.5% SSL
*. Sodium stearoyl lactylate

b;external score

Table 8. Effect of FFPC on quality of bread with
or witheut SSL

Headed & SSL Av. specific Loaf score

gutted FPC loaf volume
(%) (%) (cc/g) I* E®
0 None 6.66 9 8
5 None 6.24 8 8
10 None 5.82 7 7
15 None 4.85 5 6
20 None 4.48 4 5
0.5 6.97 9 9
0.5 6.68 9 8
Fig 6. Photograph of bread made from 10% Hea- 10 0.5 6.52 8 8
ded & gutted FPC-wheat flour added with 15 0.5 5.22 6 7
various amount of SSL 20 0.5 4.97 5 5
KSRIREES 27 W52 ¥otond wZ&47]7ho| a; internal score b; external score
AAE 2 A7l 3A #msld 20—-min dropo] A
712 e4gkemi, Garti%s o] WHE farinographo]A] Headed & gutted FPC A&l SSL 0.5%%
SSL &3} wiky AsE 2ot wnstd o gk MEE Yol AFE Table 83t 2

Table 7. Farinographic characteristics of headed & gutted FFPC-wheat composite flour and that added
with 0.5% SSL

No SSL . 0.5%SSL
Headed &
gutted FPC Ab.* D.T* Stab¥* 20-min drop Ab¥ D.T* Stab¥*  20-min drop
(%) (%) (min) (min) (B.U.) (%) (min {min) (B.U.)
0 58.0 7.5 13.0 60.0 58.5 10.5 >20.0 0.0
5 59.6 9.0 14.5 50.0 60. 4 14.5 >20.0 0.0
10 62.5 12.5 17.5 40.0 63.2 17.0 >20.0 0.0
15 65.0 14.0 13.5 30.0 65. 4 19.5 >20.0 0.0
20 67.5 16.0 >20.0 0.0 67.9 22.0 >20.0 0.0

*Ab. ; absorption D.T.; development time Stab. ; stability
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Table 9. Sensory test of crumb from bread supplemented with FFC

PPC (%) Color* Texture®  Taste* Sal(** 1;1':\}::: Quelity
Headed & gutted FPC
0 3.0 3.0 3.0 - - S
5 3.1 2.9 2.8 X - S
10 - 2.9 2.6 2.5 1.0 X S
15 2.5 2.0 1.6 2.5 2.4 U
20 2.0 1.8 1.2 3.0 3.0 U
Whole FPC
5 2.6 2.8 2.9 X - S
10 2.0 2.3 2.2 2.5 X U
15 1.4 2.0 2.0 2.8 2.2 U
20 1.0 1.8 1.0 3.0 3.0 u
* 5 =Excellent ** — =None *S = Suitable
4 =Good X =Very slight *U  Unsuitable
3 =Fair 1 =Slight
2 =Poor 2 =Medium
1 =Bad 3 =Strong

Standard; Control= 3

Standard; Control=—
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