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Production and Properties of Fish Crackers

Substituted with Soybean Meal
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Abstract: This study aimed to substitute mackerel with soybean meal to enhance protein and fiber contents of crisp
crackers. The crackers’ formula, which is accepted by testers from four popular areas of Pattani have been studied
for the sensory acceptance. The Dato formula has been selected for further study. The scores for color, odor, taste,
texture and overall acceptance of the Dato formula were 6.98, 7.04, 7.38, 7.32, and 7.22, respectively. The
soybean meal, a byproduct from the soymilk production, was used to replace fish meat at the level of 10, 20, 30,
40, and 50%. Experimental results showed that the acceptable formula was composed of 20% soybean meal. This
formula contained 42.59, 34.08, 8.52, 6.47, 5.79, 2.39, and 0.16% of tapioca flour, mackerel, soybean meal, egg,
sugar, salt and monosodium glutamate, respectively. Physical testing found that the replacement of fish meat
resulted in the decrease in fresh cracker hardness. The lightness value (L*) and yellowness value (b*) with a
decrease in redness (a*) value increased with increasing soybean meal content. The hardness values were 0.96
and 12.22, respectively. The moisture, protein, fat, fiber and ash contents were 45.70, 15.21, 14.28, 0.59 and
2.50%, respectively. The consumer acceptances scores of the product were 7.47, 7.75, 7.77, 7.59 and 8.02 for

odor, color, taste, texture, and overall acceptance, respectively.
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Table 1 Ingredients of commercial fresh crackers
Ingredient Formulation
(Percent by weight) 1 2 3 4
Mackerel 45.45 41.67 35.71 42.60
Tapioca starch 45.45 34.72 41.67 42.60
Salt 1.90 6.94 5.95 2.4
Sugar 3.06 13.89 11.90 5.8
Garlic 0.90 - 2.38 -
Egg 3.24 - 6.5
Monosodium glutamate - 2.78 2.38 0.2

Note: formulation No. 1 from Sai Buri, formulation No. 2 from Kru Se, formulation No. 3 from Talo Kapo, and formulation

No. 4 from Dato
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. Formulation
Sensory attributes 1 2 3 4
Color 6.22 + 1.64° 612+ 1.73" 6.62+1.24"° 698 +1.12°
Odor 6.06 + 1.45° 5.90 +1.62° 6.26 + 1.24° 7.04 £1.12°
Taste 6.18 + 1.26" 6.14 +1.74° 6.48 + 1.29° 7.38 +1.47°
Texture 6.12+ 1.67° 5.56 +1.85° 574 £1.37°  7.32 +1.04°
Overall preference 6.48 + 1.23° 6.16 + 1.45° 6.42 + 1.39° 7.22 +1.27°

Note: 1. formulation No. 1 from Sai Buri, formulation No. 2 from Kru Se, formulation No. 3 from Talo Kapo, and formulation

No. 4 from Dato

2. Different letters within each column are significantly different at P < 0.05
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Table 3 Color and Hardness of fresh fish cracker from Dato

Quality Contents
Color L* 4437 +0.17
a 1.43+0.17
b* 13.94 + 0.26
a, 0.96 +0.0006
Hardness (Newton) 14.27 + 2.58

Table 4 Ingredients of fish crackers substituted with soybean meal

Ingredients

(Percent by weight)

Ratio

( Mackerel : Soybean meal )

100:00 90:10 80:20 70:30 60:40 50:50
Tapioca starch 42.60 42.60 42.60 42.60 42.60 42.60
Mackerel 42.60 38.34 34.08 29.82 25.56 21.30
Soybean meal 0.00 4.26 8.52 12.78 17.04 21.30
Egg 6.47 6.47 6.47 6.47 6.47 6.47
Sugar 5.79 5.79 5.79 5.79 5.79 5.79
Salt 2.39 2.39 2.39 2.39 2.39 2.39
Monosodium glutamate 0.16 0.16 0.16 0.16 0.16 0.16
Table 5 Sensory scores of fish crackers substituted with soybean meal
Ratio Sensory sores
(Mackerel Color Odor Taste Texture Overall
Soybean meal) acceptance
100:0 754+ 0.93° 7.82+1.02° 7.88+1.04° 7.78+1.07° 7.70+1.09°
90: 10 716 +0.87% 724 +0.94° 7324098 7224095 740 +0.93°
80:20 6.76 + 1.06” 6.76 + 0.89° 6.70+ 0.99° 6.60 + 0.86° 6.72+0.97°
70:30 638+124°  636+1.19° 646+ 1.11% 6.36 + 1.14° 6.38 + 1.07”
60 : 40 6.22 +1.23% 6.20 +1.05° 6.04+1.03°  580+1.16° 6.02 +1.45”
50 : 50 584+125°  600+137°  568+142° 550+ 1.40° 5.80 + 1.40°
Note : Different letters within each column are significantly different at P < 0.05
Table 6 Colors values of fresh fish crackers substituted with soybean meal
Ratio Color
(Mackerel : Soybean meal) L* a* b*
100 : 0 4437 £0.17° 1.43+0.17° 13.94 + 0.26°
90: 10 4512 +0.15° 1.39+0.11° 13.94 +0.20°
80 : 20 48.70 + 0.36° 0.95+0.17° 14.22 +0.28%°
70: 30 49.66 + 0.15"° 0.80 +0.12° 14.33 + 0.39%°
60 : 40 51.36 + 0.45° 0.53+0.06° 14.43+0.21°
50 : 50 51.37 + 0.06° 0.46 +0.12° 14.41 £ 0.42°
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Table 7 Values of a, and hardness of fresh fish cracker substituted with soybean meal

(Mackerel : Soybean meal)

a

w

Hardness (N)

100:0
90:10
80:20
70:30
60:40
50:50

0.96 + 0.0006"
0.96 + 0.0006"
0.96 + 0.0006"
0.96 + 0.0006"
0.96 + 0.0012°
0.96 + 0.0012°

14.27+ 2.58°
12.31+0.52°
1222 +2.72°
11.80 + 2.63°
9.78 + 1.03°
9.29 + 2.43'

Note: Different letters within each column are significantly differentat P < 0.05

Table 8 Chemical properties of fresh fish cracker substituted with soybean meal

Ratio

(Mackerel :

Soybean meal)

Quantity (%W/W)

Moisture content

Protein Fat

Fiber Ash

100:0
90:10
80:20
70:30
60:40
50:50

1.70+0.16°
1.64+0.12°
1.66 + 0.09"
1.60+0.14°
1.75+0.18
1.71+0.11°

13.18 + 0.09' 17.71+ 1.53°
14.21 + 0.05° 14.28+1.26"
15.21 + 0.05° 14.28+1.04°
16.25 + 0.14° 13.70% 0.29"
17.25+ 0.05" 13.28+ 1.33"
18.38 + 0.09° 8.80+0.76°

047 +0.07° 252 +0.09°
0.58 +0.02° 252+0.02°
059+0.07°  250+0.04%
117+014°  247+0.05™
1.36+0.11 243+0.02"
217 +£0.19° 2.40+0.04°

b

Note: Different letters within each column are significantly differentat P < 0.05

Table 9 Sensory scores of fortifying 20% soybean meal in fresh cracker

Sensory scores X + S.D. Comments
Color 7.75+1.05 Like very much
Odor 7.47 +1.25 Like moderately
Taste 7.77+£0.94 Like very much
Texture 7.59 +1.11 Like very much
Overall preference 8.02 £ 0.90 Like very much

Note: Mean dislike extremely and 9 mean like extremely
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