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Table 1. Extraction of sardine fillet.

Ratio of 0.16% Protein

NaOH to fillet content Prz)?f:;zt of
(I/kg) (%)
5:1 1.6 low viscosity
3:1 2.5 high viscosity
2.1 — gel formation

Sardine fillet held in a refrigerator was homo-
genized in a Waring blender with 0.16% NaOH
solution and centrifuged at 2000rpm for 10 min.
The supernatant was filtered through a filter
cloth with 100 mesh plastic filter and used as
“extract”.

Table 2. Spinnability of dope prepared direc-
tly from fillet extract with ¢-carrageenan.

¢(-Carrageenan 0.16% NaOH/

in dope sardine fillet
(%) 5:1 3:1
0 D D
0.17 D D
0.34 D D
1.0 C A
1.5 B A

The extracts were prepared as in Table 1 with
5 or 3 volumes 0.16% NaOH to the fillet. Dope
was prepared by adding ¢-carrageenan into the
extract and the spinnability was examined.

Table 3. Effect of pH on spinnability of dope
prepared directly from sardine fillet.

¢-Carra- Tensiie

pH geenan S;IE?; strength Ei:/szgllzc)y
(%) (g/cm?)
11.5 0 D — —
1.0 C — —
1.5 B 3,000 33
12.0 0 D — —
1.0 A 1,250 26
1.5 A 2,530 29
12.5 0 D
1.0 C
1.5 C
13.0 0 D
1.0 D
1.5 D

Tensile stregth of spun fiber with “C” and “D”
could not be estimated.

Dope was prepared from the extract (0.16%
NaOH : fillet 3: 1) as in Table 2.
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Table 4. Spinnability of dope prepared direc-
tly from sardine wastes.
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Table 5. Effect of pH on spinnability of dope
prepared directly from sardine wastes.

Ratio of protein to

¢(-carrageenan Spmnablllty
2:1 (1.25%) A
3:1 (0.83%) C

4 :1 (0.63%) D
1:0 (0%) D

() indicates content of ¢-carrageenan in the
dope. Dope was prepared from the extract of
sardine wastes (0.16% NaOH : wastes 3: 1) as
in Table 2.

. Tensile ..
oSNy Elasticly
y (g/cm?) &
9 A 2,200 13.0
10 A 3,700 16.5
11 B 8,500 25.5
12 D — -
12.5 D — —

Dope was prepared as in Table 4 with protein/
carrageenan ratio 2: 1.
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Fig. 3. Dried spun fibers from sardine fil-
let and wastes. Left : fillet, Right : wastes.
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Fig. 4. Spun fiber from antarctic krill.
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Table 6. Amino acid composition of spun fibers prepared from extracts of sardine fillet and wastes.

Sardine fillet

Sardine wastes

Amino - - . - Emulsion of sardine fil. ~ FAO/

acid Protein Flbf?l’ ‘from pro- Fiber from Extract Fiber from et with chicken-egg WHO
isolate* tein isolate** extract extract

Ile 5.5 5.0 4.7 4.7 4.8 4.8 4.0
Leu 9.5 7.9 9.1 8.3 8.8 8.5 7.0
Lys 10.4 12.1 10.4 9.9 8.9 10.7 5.5
Met 2.8 3.0 2.1 3.0 3.4 2.7 3.5
Phe 3.4 3.2 4.1 4.4 5.5 4.1 3.1
Tyr 3.2 3.0 3.5 3.4 4.2 4.4 3.1
Thr 4.1 4.9 5.3 4.9 5.1 5.0 4.0
Val 4.4 5.1 5.2 5.3 3.9 4.7 5.0
His 2.3 2.7 2.6 4.7 2.9 3.1
Ala 5.8 6.4 6.0 6.7 6.0 4.9
Arg 5.5 5.0 7.3 6.9 7.5 6.3
Asp 10.3 11.6 10.9 9.9 9.6 9.3
Glu 16.0 15.6 16.7 13.3 13.0 14.9
Gly 4.1 4.4 4.6 4.2 3.0 3.7
Pro 4.0 3.0 3.8 4.7 4.6 3.3
Ser 4.6 5.7 4.6 4.0 3.9 3.9

Try was not estimated.
*Omura et al. 1988,
**Nonaka et al. 1988.
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Summary

For spinning of sardine meat, the dope should be prepared from protein isolate and
Na-alginate to have limitted properties of pH, protein content and protein/Na-alginate ratio.
In place of protein isolate, the dope was prepared directly from extract of sardine fillet or
wastes and its spinnability was investigated.

(1) About 3 volumes of 0.16% NaOH solution was usefull for extraction of sardine
protein.

(2) ¢(-Carrageenan was also able to replace Na-alginate. In this case, at least, car-
rageenan should be added to 1~1.5% of extract of 1/2~1/3 of protein content.

(3) Suitable pH range of the dope for spinning was 11.5-12.5 for sardine fillet extract
or 9~11 for wastes extract.

(4) Tensile strength and eladticity of the fiber evaluated as “B” were higher than those of
the fiber with “A”.

(5) While some differences were observed for the spun fibers of sardine fillet and wastes,
both were brown and showed a pretty good amino acid composition.



