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Table 1. Influence of alcohols on physical property, Hunter values
and yield of the dover sole skin gelatin' prepared by funther
ethanol fractional precipitation

None Methanol Ethanol Propanol Butanolr

Gel strength (g) 1823 2091 2035 195.3 1884
Melting point (C) 150 167 163 157 153
Gelling point (C) 9.0 110 10.3 100 9.7

Viscosity (cps) 232 223 216 209 204
Hunter b 38 26 29 31 35
values AE 248 181 196 204 220
Yield (g/100 g) 14.0 54 79 85 9.2

VYA yellowfin sole skin was limed with 1.0% calcium hydroxide solu-
tion at 5 C for 4 days, washed thoroughly with tap water, extracted
with 5 volumhes of water to dehydrated skin for 3 hours at 50T,
and then bleached with 3% activated carbon. To prepare an alcohol
treated gelatin, alcohol was added to the concentration of 40% in
the decolorized gelatin solution, and then these mixture were left
to stand for 12 hours at 5C. Finally, the precipitates were dried
by hot-air(40C) blast.
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Table 2. Influence of further ethanol adding concentration on
physical property, Hunter values and vyield of an extracted dover
sole skin gelatin”

0% 20% 30% 40% 50% 60%

Gel strength (g) 1823 2275 2195 2035 1893 1845
Melting point (C) 150 180 173 163 157 153
Gelling point (T) 90 123 117 103 9.7 9.7
Viscosity (cps) 200 247 236 216 206 204
Hunter b 38 19 2.1 29 33 34
value AE 248 173 177 196 207 212
Yield (g/100 g) 140 38 51 79 114 126

DA calculated volume of ethanol was added to the gelatin solution
prepared under conditions commented in Table 1, and then the
mixture was left to stand at 5C for 12 hours. Finally, the precipita-
tes were dried by hot-air(40C) blast.
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Table 3. Influence of further ethanol-precipitation temperature
on physical property, Hunter values and yield of an extracted
dover sole skin gelatin

0c 5C 10C 25¢C
Gel strength (g) 2230 2195 210.7 193.2
Melting point (C) 177 173 17.0 157
Gelling point (C) 120 117 110 9.7
Viscosity (cps) 240 236 229 209
Hunter b 22 21 2.1 33
value AE 175 17.7 174 209
Yield (g/100g) 51 5.1 50 54
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Table 4. Influence of further ethanol-precipitation time on physi-
cal property, Hunter values and vield of an extracted dover sole
skin gelatin

6h 12h 18h 24h
Gel strength (g 2322 2230 2204 216.6
Melting point (C) 183 17.7 173 173
Gelling point (C) 127 120 120 117
Viscosity (cps) 248 240 241 236
Hunter b 17 22 22 24
values AE 175 175 178 180
Yield (g/100g) 40 51 53 55

A% o]

z}o)7} glo] & AR At RAPAE 93
AAsE AT 1247 E P, o WY ARE,
zslew, Aser @ £&2 747 2230g 17.7C, 120C
2 51% o)Uth

olErgx 2| Helge |4

oo A FHE 7oz JdeEA s AZRF
ANA0 42 At ArtA s ZHEY
98t dere Tz F A AE Add 2 AR
HANFRA Agas dury, 283 2 7)FH 54E
M2 vlwsled Table 5o, 223 ofueAtzAS vlw
8to] Table 69 Ztzt Jelliich IvHIEL A=Y
Holl AUl ALl ASFAARE, e e Aekeo]
232 Age vsle A FAARQA Gy
o) 79 g7 o whd, BEEQ XNE 9 3R
A% vu) g Ao QAT Qe ol GRLA
o EwEo AA F AAEY wRolzt A€
SAYL e FAHT o]FHA Ado] 5650|U=
o whsle] oleh&x e g A2 ethyl groupd] AAFAR
k7t A3l 64601tk cEre FAE ofzE A
gtelo] Sx-o] Al HXFPA Azgle FTAHEY
2o AL Ae AzAl FAsdEd FAs} e 7
Zro] o}, AA77 & Zehdl F 9 glutamine ¥ aspa-
ragineZ+7)¢] amide”) ¥3}¢} arginine®] ornithineZ 2

Table 5. Proximate composition, isoelectric point, heavy metal content, digestibility, physical property, functional property, Hunter values
and vyield of the dover sole skin gelatin prepared by further ethanol fractional precipitation

Non treated gelatin

Ethanol treated gelatin Pork skin gelatin?

Moisture (%) 92
Protein (%) 879
Lipid (%) 12
Ash (%) 1.0
Isoelectric point 565

Cd (ppm) =2
Heavy Pb (ppm) 0.17
Metal Cu (ppm) 097

Zn (ppm) 107
Pepsin (pH 2.0) 843
IVD® a-Chymotrypsin (pH 8.0) 795
Pancreatin (pH 8.0) 75.3
Gel strength (g) 1823
Melting point () 150
Gelling  point (C) 90
Viscosity (cps) 200
Solubility (%) 62.5
Water holding capacity (%) 1438
Oil binding capacity (mi/g) 13
Emulsifying stability (%) 41.6
Foam expansion 305
Foam stability 195
Hunter b 38
Values AE 248
Yield (g/100 g) 140

80 101
90.6 876
03 1.0
04 11
646 482
0.14 038
0.80 0.74
0.89 0.58
80.1 76.5
75.5 794
734 70.6
2230 3824
177 317
120 253
240 421
40.1 66.3
3175 3084
17 18
489 50.5
309 314
225 » 0
22 28
175 212
51 -

DThe gelatin be sold on the market. ?Not detected. ®In wvitro digestibility.
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Table 6. Amino acid composition of the yellowfin sole skin gela-
tin prepared by further ethanol fractional precipitation
(Residues/1,000 residues)

Non treated  Ethanol treated Pork skin

gelatin gelatin gelatin?
Hydroxyproline 521 57.0 1032
Aspartic acid 483 462 484
Threonine 319 338 184
Serine 56.0 54.8 337
Glutamic acid 718 75.3 804
Proline 834 85.1 1330
Glycine 3115 3160 319.3
Alanine 1115 1076 1143
Valine 326 308 231
Methionine 183 179 32
Isoleucine 256 225 94
Leucine 342 29.8 24.6
Phenylalanine 150 164 121
Lysine 336 332 249
Histidine 174 15.2 48
Arginine 56.8 584 472

DRefer to the comments in Table 5
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Improvement on the Functional Properties of the Dover Sole Skin Gelatin by Further Ethanol
Fractional Precipitation

Jin-Soo Kim'*, Soon-Yeong Cho?, Jin-Hwan Ha® and Eung-Ho Lee* (Department of Marine Food Science and Technology,
Gyeongsang National University, Tongyeong 650-160, Korea, *Department of Food Science, Kangnung National University,
Kangnung 210-702, Korea, *Department of Food Science and Technology, Cheju National University, Cheju 690-756, Korea,
*Department of Food Science and Technology, National Fisheries University of Pusan, Pusan 608-737, Korea)

Abstract : With a view to utilizing effectively fish skin wasted from marine manufactory, an extracted dover sole
skin gelatin was fractionated by further ethanol fractional precipitation method, and then the functional and physico-
chemical properties for the modified gelatin were determined. Ethanol was added to the concentration of 30% in
an extracted dover sole skin gelatin solution, and then the mixture was left to stand at 0C for 12 hours. Finally,
the precipitates were dried by hot-air(40C) blast. The yellowfin sole skin gelatin prepared by further ethanol fractional
precipitation has 223.0 g in gel strength, 17.7C in the melting point, and 12.0C in the gelling point. The physico-
chemical properties of the ethanol treated fish skin gelatin were superior to those of fish skin gelatin prepared without
ethanol adding, whereas inferior to those of animal skin gelatin. The functional properties of the ethanol treated
fish skin gelatin were superior to those of fish skin gelatin prepared without ethanol adding, and were more similar
to animal skin gelatin. It may be concluded, from these results, that the dover sole skin gelatin prepared by further
ethanol fractional precipitation can be effectively utilized as a human food by improving the functional properties.
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