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The Utilization of By-Product
from Surimi Industry :Laboratory Scale Production

of Spray Dried Fish Protein Hydrolysate
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ABSTRACT

Heads and guts of threadfin bream, by-products from surimi industry, were ground and dried to 6.85%
moisture content. Dried fish parts containing 49.92% protein, 9.32% fat and 31.12% ash (dry basis), was
used as raw material for the study of fish protein hydrolysate (FPH) production. Pretreatment conditions of
dried fish parts were compared among 3 groups : control (soaked in distilled water), heating in autoclave and
soaking in alkali. Conditions of enzyme hydrolysis were investigated. The results showed that alkali treatment
(NaOH at pH 8.5, 90 min. 10°C) followed by enzyme hydrolysis (alcalase activity 2.4 AU/gm, 0.075 ml per
100 gm dried fish) 150 min at 60°C, produced FPH with the highest emulsifying capacity. Enzyme activities
were inhibited by heating the mixture to 100°C for 15 min. The aqueous solution of FPH was separated after
being centrifuged. Drying conditions by means of spray dryer were studied. It was found that good quality
FPH can be made from the following spray dry conditions : 160°C inlet air temperature, 5 kg/cm? air pressure
for rotary atomizer and 300 ml/hr feed rate. The resulted spray dried FPH has 3% moisture content and 81%
protein (TN X 6.25). Comparison of FPH and sodium caseinate functional properties showed that water holding
capacity, emulsion stability and gel strength of 3% FPH were higher than those of the control (no extra protein)

and 3% Na-caseinate sausage. However, the fishy odor of FPH in the sausage could be detected by taste-
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panels. In order to maintain high quality, dried FPH was vacuum packed in aluminum foil/PE laminated bag

to be kept away from humidity, O, and light.
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Effect of soaking time for alkali pretreatment in the production of fish protein hydrolysate (FPH).

Soaking time

Emulsifying capacity

Protein (%)

(min) (ml oil/gm protein) (TN X% 6.25)
60 418.90¢ 18.48b
90 466.072 17.88b
120 434.39b 19.182
150 423.23bc 19.152
180 417.32¢ 18.11b

Different letters in the same column shows significant difference at 95% confident level.
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Effect of heating time at 121°C in autoclave, the pretreatment step in the production of fish protein

Heating time

Emulsifying capacity

Protein (%)

(min) (ml oil/gm protein) (TN X 6.25)
30 141.08¢ 20.73
60 165.772 20.16
120 148.85b 20.28

Different letters in the same column shows significant difference at 95% confident level.

Table 83  Comparison of pretreatment condition for fish protein hydrolysate production.
Pretreatment Emulsifying capacity Protein (%)
condition (ml oil/gm protein) (TN % 6.25)
Control! 167.10° 18.71°
Heating 121°C 60 min 165.77° 20.162
Alkali soaking 90 min pH 8.5 466.072 17.88¢

L control = soaked raw material in distilled water for 90 min

different letters in the same column shows significant difference at 95% confident level.
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Table 4 Emulsifying capacity (EC) and protein content of fish protein hydrolysate made from different

enzymatic hydrolysis conditions.

Enzyme concentration per Hydrolysis time EC Protein (%)
100 gm of dried fish (min) (ml oil/gm protein) (TN x 6.25)
(ml/100 gm dried fish)
0.075 90 438.32bed 17.612b
120 303.98¢ 16.57bede
150 529.892 16.34bede
180 407.404 18.602
0.125 90 456.05¢d 15.41de
120 429.59¢d 16.52bede
150 456.02bed 16.86b¢
180 462.81bed 16.05¢de
0.175 90 454.06bed 16.57bede
120 484.142b¢ 16.72bcd
150 501.2420 16.37bcde
180 526.292 16.56bede
0.225 90 411.294 15.35¢
120 448.76b¢d 16.37bcde
150 487.15%b¢ 16.47bcde
180 443.09bed 16.44bcde

Different letters in the same column shows significant difference at 95% confident level.
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Figure 1 Emulsifying capacity of fish protein
hydrolysate which produced from alcalase
hydrolysis at different hydrolysis time

and enzyme concentration.
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Table 5 Emulsifying capacity (EC), protein content, moisture content and nitrogen solubility index (NSI)

of spray dried fish protein hydrolysate made from different drying conditions.

Inlet air Air pressure of EC Protein (%) Moisture NSI
Temp. ("C) rotary atomizer (ml oil/gm prot.) (TN X 6.25) (%)
(kg/cm?2)
160 4 420.18P 83.06 2.27 99.112
160 5 458.712 81.35 3.13 96.36%
170 4 425.91° 85.56 2.84 84.10°
170 5 424.38P 84.57 242 85.39b

Different letters in the same column shows significant difference at 95% confident level.
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Table 8  Sensory evaluation of pork sausages that contained different protein binder.
Protein binder Mean score!
Color Flavor Texture Juiciness Acceptability
O 7.92 7.5% 8.28 7.7% 7.82
3% Na-caseinate 7.82 7.6% 7.6% 7.58 7.7
3% FPH 6.8° 5.2b 7.7 7.42 5.6

Different letters in the same column shows significant difference at 95% confident level.

I mean score from 10 panels :
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FAO/WHO (1973) (81991 Rebeca et al.,1991)
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Table 9  Amino acid content of fish protein hydrolysate (FPH).

39

Content (mg/gm protein)

Amino acid Threadfin FPH! FPH? Casein®  FAO/WHO*
bream from threadfin from cod (1973)
headssguts bream
Essential amino acid :
Treonine 33.89 40.74 47 46.6 40
Valine 41.92 53.31 46.6 67.4 50
Cystine + Methionine 32.48 33.56 38.3 31.5 35
Isoleucine 33.26 41.32 41.6 54.1 40
Leucine 62.22 78.35 75.7 95.1 70
Tyrosine + Phenylalanine  64.13 69.57 67.2 110.6 60
Lysine 64.15 84.71 90.9 81.2 55
Tryptophane 11.47 9.92 11.9 16.8 10
Non essential amino acid:
Aspartic acid 76.97 94.38 98.6
Serine 34.66 36.53 49.8
glutamic acid 143.16 192.98 144.8
Proline 64.17 71.32 44.0
Glycine 104.12 110.50 63.0
Alanine 80.46 97.02 66.3
Histidine 14.16 14.79 26.0
Arginine 27.74 24.38 56.7

I FPH from the production of this experiment

2 from Mackie (1982)
3 from Yanez et. al. (1976)
4 from Rebeca et. al. (1991)
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