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Fish Protein Concentrate from Salted Sardine

KuNikKO TAGUCHI, MAKOTO KAWABATA and Kozo OHTSUKI

The fish protein concentrate (FPC) was prepared from salted sardine by the extraction with

iso-propanol and #-hexane.

The FPC consists of 83.39, crude protein, 2.79%, crude ash and 0.39, crude fat, and the amino
acid composition was nutritionally ideal for human consumption.

Among the functional properties of the FPC from salted sardine, the water holding capacity

and the whippability were superior to those of the FPC from raw sardine.

Since there is no heating process in preparation of the FPC, the product has excellent func-

tional properties, and it is practically tasteless, odorless and has a faint gray color.

It is suggested that this FPC is suited as a ‘meat extender’ in ground meat products.
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Table 1 Chemical Composition of Sardine Meat

(%)

Raw Sardine

Salted Sardine

Moisture 55.0 69.5

Crude Protein 17.6 21.4
Crude Fat 6.1 7.3
Crude Ash 21.1 1.5
Protein N (85.8) (86.5)
Nonprotein N (14.2) (13.5)
a) Nx6.25

values in brackets are 9 to the total N
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Table 2 Chemical Composition of the FPC from Sardine Meat on Different Stages of Extraction

Composition (%)

FPC Stage of Extraction ) Crude
Moisture Protein Crude Fat Crude Ash
from Salted Sardine IPA X2 6.4 54,2 5.3 24,5
EtOH x 2 7.5 60.4 13.4 11.4
IPA x4 and z-Hexane x 1 7.2 83.3 0.4 3.4
EtOH x4 and n-Hexane X 1 9.0 78.4 1.5 2.3
from Raw Sardine IPA %2 6.1 67.4 16.1 5.2
EtOH x 2 8.8 67.3 16.1 1.0
IPA x4 and »-Hexane X 1 7.4 84.2 0.6 2.3
EtOH X 4 and 7z-Hexane x 1 10.4 80.4 1.0 1.9
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Table 3 Chemical Composition of the FPC from Sardine Meat by IPA and »-Hexane Extraction

(%)
FPC
from from FFP®D Marine Beef©
Salted Sardine Raw sardine

Moisture 7.2 7.4 7~8 10.0
Crude Protein® 83.3 84.2 85~90 86.12
Curde Fat 0.4 0.6 0.1~0.2 0.34
Crude Ash 3.4 2.3 6~8 1.95

Ca 0.5 0.42 0.9

P 0.26 0.37 0.9

Na 0.64 0.21 0.6

Mg 0.03 0.04 —

Fe 147 ppm 175 ppm 100 ppm

a) Nx6.25

b) Functional Fish Protein®: data of Astra Co., Ltd. (Sweden)
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Table 4 Amino Acid Composition of the FPC
from Salted Sardine Meat

(g/N 16 g)
o -~ FPC ' o
( sifva | Sedinen U e
) Sardine

Ileu 5.4 5.6 3.94 5.1
Leu 9.7 9.3 7.68 8.6
Lys 10.2 9.1 10. 06 8.5
Met 3.6 2.9 2.72 3.8
Cys 1.9 1.1 1.00 1.4
Phe 5.3 3.8 3.27 4.7
Tyr 4.7 4.2 3.59 4.2
Thr 5.7 4.8 4.35 5.1
Trp 0.99 1.3 1.23 1.2
Val 6.1 6.2 5.30 5.7
Arg 5.6 5.8 5.63 6.9
His 2.6 4.0 1.97 2.7
Ala 6.1 6.2 5.30 6.9
Asp 13.1 12.0 9.52 10.8
Glu 18.1 14.6 15.92 16.1
Gly 4.6 4.6 3.31 7.5
Pro 5.5 4.2 3.28 4.7
Ser 7.2 .3.5 4.11 5.4

a) from Standard Table of Food Composition
b) Matsumoto, T. e al.l)

c) Astra Co., Ltd.®

d) DAB method
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Table 5 Functional Properties of the FPC from Sardine Meat
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FPC
Functional Property from Salted Sardine from Raw Sardine
(A)-1 (A)-2> (B) (A) (B)
Water Holding Capacity?® (ml) 3.9 5.6 3.6 3.3 2.9
Emulsifying Capacity? (%) 50 85 44 68 65
Salt Soluble Protein® (%) 4.5 9.0 2.5 11.2 9.0
pH of Suspension 4.2 6.7 4.2 6.2 6.2

A)
B)
a)
b)
c)
d)

extracted by IPA and »#-Hexane
extracted by EtOH and #-Hexane
amount of water retained per gram of dry FPC

percentage of soluble protein to total protein
pH were adjusted to 7.0 before dehydration
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Table 6 Effect of NaCl Concentration on Whippability of the FPC from Sardine Meat

FPC NaCl Concentration Foaming Capacity?) Foam Stability?
(ml) (ml)
- from Salted Sardine 0 248 192
0.5 268 212
1.0 260 200
from Raw Sardine 0 24 23
0.5 112 96
1.0 176 144

Each suspension contains 49, FPC(W/V) and pH were adjusted to 7.0

a) volume of foam after 1 min.
b) volume of foam remained after standing for 60 min.
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Table 7 Effect of pH on Whippability of the
FPC from Sardine Meat

Foaming  Foam

FPC pH Capacity Stability
(ml) (ml)
from 2.0 168 128
Salted Sardine 4.0 144 120
7.0 268 212
9.0 292 224
from 2.0 120 92
Raw sardine 4.0 104 84
7.0 112 96
9.0 192 156

'Each suspension contains 0.5 M NaCl
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Table 8 Weight Loss of Hamburg Steak
after Cooking

Control A B C

Ingredient
Beef mince 100 70 50 70
FPC 9 15
VPpCa 9
Soup 21 35 21
Onion 20
i Bread crumb 6
Others. Milk
‘Egg
Salt 1.4
Weight loss (%) 21.5 12.8 6.7 16.7

‘a VPC: rVegeta“L’rbvle Protein Concentrate (Bontrae
&)
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