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Abstract

With a view to utilizing effectively fish skin wastes from marine manufactory, a gelatin solution
extracted from yellowfin sole skin was fractionated by precipitation with ethanol, and then the functio-
nal and physico-chemical properties for the fractionated gelatin were determined. Ethanol was added
up to 50% of ethanol content to a gelatin solution extracted from yellowfin sole skin, then the mixture
was left to stand at 0C for 12 hours. Finally, the precipitates were dried by hot-air (40T ). The
gel strength and melting point of a 10% gel of gelatin prepared from yellowfin sole skin by precipitation
with ethanol has 322.4g and 23.3C, respectively. The physico-chemical properties of the ethanol treated
fish skin gelatin were superior to those of fish skin gelatin prepared without ethanol treatment. Besides,
the functional properties of the ethanol treated gelatin were lower in solubility and higher in water
holding capacity, oil binding capacity, emulsifying activity, emulsifying stability, foam expansion and
foam stability than those of pork skin gelatin sold on market as well as gelatin prepared without
ethanol treatment. It may be concluded, from these results, that the fish skin gelatin prepared by
precipitation with ethanol can be effectively utilized as a human food by improving the functional

properties.
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Table 1. Influence of alcohols on physical properties, Hunter values and yield of the gelatin prepared from yellowfin

sole skin by precipitation with ethanol

None Methanol Ethanol Propanol Butanol
Gel strength(g) 244.6 322.1 314.8 300.2 2894
Melting point(C) 16.7 23.3 227 21.7 20.3
Gelling point(C) 12.0 18.7 18.0 17.0 15.7
Viscosity(cps) 25.6 30.2 29.6 284 26.7
Hunter value? b 2.7 20 1.8 15 1.5
Hunter value? AE 17.9 17.1 16.1 14.7 134
Yield(g/100g) 216 124 16.0 175 19.2

DAn yellowfin sole skin is limed with 1.5% calcium hydroxide solution at 5C for 5 days, washed thoroughly with

tap water, extracted with 6 times of water to dehydrate skin for 3 hours at 50C

, then bleached with 3% activated

carbon. To prepare an alcohol treated gelatin, alcohol was added to the concentration of 50% in the decolorized gelatin
solution, then these mixtures were left to stand for 12 hours at 5C. Finally, the precipitates were dried by hot-air

(40C).

2The gelatins used in the experiment are the powder passed through a seive of 18 mesh

Table 2. Influence of ethanol concentrations on physical properties, Hunter values and yield of an extracted yellowfin

sole skin gelatin”

0%
Gel strength(g) 244.6
Melting point(T) 16.7
Gelling point(C) 12.0
Viscosity(cps) 256
Hunter value b 27
Hunter value AE 17.9
Yield(g/100g) 216

30% 40% 50% 60% 70%
355.4 3384 314.8 294.6 2855
26.7 24.7 22.7 20.7 200
21.7 20.0 18.0 15.7 150
33.2 319 29.6 274 264+
24 20 1.8 1.3 12
171 16.7 16.1 14.3 123
8.9 12.7 16.0 18.4 19.9

YA calculated volume of ethanol was added to the gelatin solution prepared under conditions commented in Table
1, then the mixture was left to stand at 5C for 12 hours. Finally, the precipitates were dried by hot-air(40C ).
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Table 3. Influence of further ethanol-precipitation tem-
perature on physical properties, Hunter values and yield
of an extracted yellowfin sole skin gelatin with 50%
of ethanol content
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Table 4. Influence of ethanol-precipitation time on phy-
sical properties, Hunter values and yield of an extracted
yellowfin sole skin gelatin with 50% of ethanol content
at 0°C

o,

e 5C 10T 25T

Gel strength(g) 3224 3148 3077 2724
Melting point(C ) 233 227 220 19.0
Gelling point(C) 187 180 173 14.3
Viscosity(cps) 304 29.6 284 25.5
Hunter value b 1.8 18 2.0 2.3
Hunter value AE 159 16.1 16.4 172
Yield(g/100g) 158 16.0 16.0 15.7

6h 12h 18h 24h
3405 3224 3196 3124

Gel strength(g)

Melting point(C) 247 233 233 23.0
Gelling point(C ) 200 187 183 180
Viscosity(cps) 320 304 297 29.6
Hunter value b 2.0 1.8 16 16
Hunter value AE 175 159 153 148
Yield(g/100g) 111 16.2 16.4 16.5

Table 5. Proximate composition, isoelectric point, heavy metal content, digestibility, physical properties, functional
properties, Hunter values and yield of the gelatin prepared from yellowfin sole skin by precipitation with etha-

nol
\ Ethanol treated Pork skin
Control" . )
gelatin gelatin
Moisture(%) 84 76 10.1
Protein(%) 89.8 91.6 87.6
Lipid(%) 0.8 0.1 1.0
Ash(%) 0.8 0.5 1.1
Isoelectric point 5.54 6.37 4.82
Cd(ppm) -7 - -
Heavy Pb(ppm) 0.27 0.29 0.38
metal Cu(ppm) 1.00 0.88 0.74
Zn(ppm) 1.03 0.90 0.58
Pepsin(pH 2.0) 82,6 80.9 76.5
IVD* a-Chymotrypsin(pH 8.0) 78.4 77.6 79.4
Pancreatin(pH 8.0) 72.6 754 70.6
Gel strength(g) 2446 3224 3824
Melting point(C ) 16.7 23.3 31.7
Gelling point(C) 12.0 187 253
Viscosity(cps) 25.6 304 42.1
Solubility(%) 58.5 35.3 66.3
Water holding capacity(%) 1784 3709 3084
Oil binding capacity(m{/g) 16 2.0 1.8
Emulsifying stability(%) 476 54.8 50.5
Foam expansion 3.22 340 3.14
Foam stability 2.26 242 0
Hunter value b 27 18 2.8
Hunter value AE 179 159 21.2
Yield(g/100g) 216 16.2 -

DThe gelatin solution was extracted and decolorized under conditions commented in Table 1. The decolorized gelatin

solution was evaporated, and finally, dried by hot-air(40C ).

The pork skin gelatin be sold on the market.
3n vitro digestibility.
Y“Not detected.
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Fig. 1. SDS-pelyacrylamide gel electrophoretic pattern
of marker protein (A and C), control (B)" and ethanol
treated gelatin (D)

DRefer to the comment in Table 5.
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Table 6. Amino acid composition of the gelatin prepa-
red from yellowfin sole skin by precipitation with etha-

nol (Residues/1,000 residues)
,  Ethanol treated Pork skin
Control . - 5
gelatin gelatin
Hydroxyproline 675 704 103.2
Aspartic acid 55.3 53.7 484
Threonine 29.6 318 184
Serine 50.1 483 337
Glutamic acid 774 79.6 804
Proline 99.5 106.7 133.0
Glycine 3154 3174 319.3
Alanine 102.6 100.9 1143
Valine 28.1 26.4 23.1
Methionine 14.2 139 32
Isoleucine 18.6 15.7 94
Leucine 33.7 275 24.6
Phenylalanine 17.5 16.4 12.1
Lysine 29.5 28.2 249
Histidine 11.0 9.1 48
Arginine 50.0 52.8 472

YRefer to the comments in Table 5.
The pork skin gelatin sold on the market.
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