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3. Hydration

4. Solubility

5. Binding

6. Gelation

7. Rheological properties
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1. Fish Protein Powder
2. Freeze Drying
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Table 1 Proximate analyses of mince prepared from flesh and head of Yellowtail Tuna (Thunnus affinis)

Fish Mince type Protein (%) Fat (%) Ash (%) Moisture (%)
Fillet 24.44+1.0° 2.51+0.56" 2.58+0.8" 70.94+0.3
Head 18.57+0.7° 4.25+1.2° 6.94+0.7° 70.58+0.2°

Each value in the table represents the mean =+ standard deviation of triplicate analysis.
Different superscripts within each column represent significant difference at P< 0.05.
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Table 2 Proximate analyses of protein powder prepared from flesh and head of Yellowtail Tuna (Thunnus

affinis)
Fish Mince type Protein (%) Fat (%) Ash (%) Moisture (%) Yield
Fillet 90.22+0.4° 1.01+0.2° 1.53+0.1° 2.94+0.6° 15.3+1.0
Head 86.34+0.6° 2.53+0.1° 5.47+0.4° 6.38+0.1° 5.3+0.5

Each value in the table represents the mean =+ standard deviation of triplicate analysis.
Different superscripts within each column represent significant difference at P< 0.05.
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Table 3 Color parameters of protein powder prepared from flesh and head of Yellowtail Tuna (Thunnus

affinis)
Fish Mince type L* a* b* whiteness
Fillet 53.3+£0.5° 3.8+0.08° 20.49+0.2° 48.61+0.6"
Head 77.44+2 .6 1.75+0.05° 25.9+1.8° 65.53+2.4°

Moistur abgorption capacity (g/100 g diy

Each value in the table represents the mean =+ standard deviation of triplicate analysis.
Different superscripts within each column represent significant difference at P< 0.05.
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Fig. 1 Moisture absorption capacity of fish protein
powder prepared from head and fillet of Yellowtail
Tuna (Thunnus affinis); Different superscripts
represent significant difference at P< 0.05.
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Fig. 3 Lipid absorption capacity of fish protein
sample prepared from head and fillet of Yellowtail
Tuna (Thunnus affinis); Different superscripts within
each column represent significant difference at P<
0.05.
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Fig. 2 Water holding capacity of fish protein sample
prepared from head and fillet of Yellowtail Tuna
(Thunnus affinis); Different superscripts within each
column represent significant difference at P< 0.05.
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Fig. 5 Frequency sweep test of fish protein powder
prepared from the fillet of Yellowtail Tuna (Thunnus
affinis); plate and plate type at 10 °C, from 0.01-100
Hz at stress of 10 Pa.
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Fig. 4 Stress sweep test of fish protein powder
prepared from the fillet of Yellowtail Tuna (Thunnus
affinis); plate and plate type at 10 °C, from 0.01-500

Pa at frequency of 1 Hz.
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Fig. 7 Temperature sweep test (.)"f_ﬁ.sh protein powder
prepared from the fillet of Yellowtail Tuna (Thunnus
affinis); plate and plate type (gap size 2 mm), from
10-90 °C at 10 Pa stress and 1 Hz frequency
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Fig. 6 Temperature sweep test of fish protein powder
prepared from the fillet of Yellowtail Tuna (Thunnus
affinis); plate and plate type (gap size 1 mm), from
10-90 °C at 10 Pa stress and 1 Hz frequency
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This study was conducted to produce fish protein powder (FPP) from the by-product (head section) of
Thunnus affinis tuna known as HFPP in order to introduce a value-addition approach in this regard. FPP
was also produced from the muscle (MFPP) of tuna fish as the control. In terms of functional properties,
water holding capacity, Emulsion capacity, and oil absorption capacity of MFPP was significantly
(p<0.05) higher compared with HEPP, whereas the water absorption capacity and emulsion stability of
HEPP was higher (p<0.05) than the FPP produced from the muscle section. By analyzing the color
parameters, it was revealed that L* and b* values of HFPP were significantly lower than those from
MFPP, whereas it's a* value was higher (p<0.05), in which the HFPP had lower whiteness compared to
the MFPP. Despite the presence of linear viscoelastic region between storage modulus (G') and loss
modulus (G") during the stress and frequency sweep tests, but the viscoleastic properties of either MFPP
or HFPP was reported as weak. By running the temperature sweep test from 10 to 80 C, the values of G'
for both MFPP and HFPP were very low, indicating the production of a weak gel form obtained protein
powders during the heating.

Key words: Fish Protein Powder, Functional Properties, Rheological Properties, Yellowtail Tuna
(Thunnus affinis)
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