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Table 1. Influence of liming concentration on the proximate composition, physico-chemical property, yield
and amino acid composition of gelatins' prepared from dover sole skin

0.5% 1.0% 15% 2.0% 2.5% 3.0%

Lipid (%,dry basis) 3.7 1.7 1.6 15 16 13
Ash (%, dry basis) 2.8 32 35 39 41 438
Ca (mg/100 g) 90.1 121.8 146.7 162.3 171.2 200.3
Turbidity (ppm) 11.8 13.1 15.0 153 16.7 17.1
Isoelectric point 574 5.63 5.46 5.22 5.06 494
Gel strength (g 135.7 166.5 160.3 149.6 1374 -9
Melting point (C)? 10.7 13.7 13.3 12.0 10.7 -
Gelling point (C)? 5.0 80 7.7 6.3 5.0 -
Viscosity (cps)? 15.2 186 181 16.9 155 -
Yield (%) 12.1 14.6 154 16.7 16.9 16.0
Hydroxyproline 50 53 52 52 53 53
Aspartic acid 48 50 51 52 55 55
Threonine 35 31 30 32 29 28
Serine 56 58 60 63 63 61
Glutamic acid 72 75 76 77 78 79
Proline 82 85 87 86 88 87
Glycine 303 312 314 314 315 317
Alanine 109 114 115 116 118 118
Valine 35 31 29 27 25 25
Methionine 20 17 15 16 15 14
Isoleucine 26 21 20 19 19 18
Leucine 39 33 32 30 30 30
Phenylalanine 18 20 21 22 24 26
Lysine 34 31 29 27 25 27
Histidine 18 16 15 14 13 12
Arginine 58 55 53 52 50 50

ULiming was done at 5C for 4 days, washed for 12 hours. The limed skin was extracted at 50C for 3 hours
with 5 volumes of water (pH 6.0), and finally, the evaporated gelatin solution was dried by hot-air (40T) blast.
DViscosity of the 10% gelatin sol was measured at 40C and this sol was placed at 5C for 1 day.
9Residues/1,000 residues.

“No gelation.
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Table 2. Influence of liming time on the proximate composition, physico-chemical property, yield and amino
acid composition of gelatins” prepared from dover sole skin

1 day 2 day 3 day 4 day 5 day 6 day
Lipid (%, dry basis) 4.6 3.9 29 1.7 1.6 1.5
Ash (%, dry basis) 25 2.9 31 3.2 35 38
Ca (mg/100 g) 22.5 63.3 100.9 121.8 1513 196.4
Turbidity (ppm) 8.9 109 11.8 13.1 152 183
Isoelectric point 6.17 5.96 5.75 5.63 5.38 5.26
Gel strength (g)? 131.0 138.5 148.6 166.5 159.6 150.2
Melting point (C)? 10.3 10.7 11.7 13.7 13.0 12.0
Gelling point (CT)? 5.0 5.3 6.3 8.0 7.3 6.7
Viscosity (cps)? 14.9 156 16.7 18.6 17.3 17.0
Yield (%) 11.0 12.3 134 14.6 16.0 158
Hydroxyproline 49% 50 53 53
Aspartic acid 47 50 50 51
Threonine 35 34 31 30
Serine 56 55 58 58
Glutamic acid 72 72 75 74
Proline 83 81 85 86
Glycine 301 303 312 313
Alanine 110 108 114 116
Valine 35 35 31 29
Methionine 21 20 17 15
Isoleucine 25 26 21 20
Leucine 39 39 33 31
Phenylalanine 17 16 20 21
Lysine 35 35 31 30
Histidine 18 18 16 17
Arginine 59 57 55 55

YLiming was done with 1.0% of calcium hydroxide at 5C, washed for 12 hours. The limed skin was extracted
at 50C for 3 hours with 5 volumes of water (pH 6.0), and finally, the evaporated gelatin solution was dried

by hot-air (40T ) blast.
2"9Refer to the comment in Table 1.
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Table 3. Influence of washing time on the proximate composition, physico-chemical property and yield of
gelatins” prepared from dover sole skin

12 hours 24 hours 36 hours 48 hours 60 hours 72 hours

Lipid (%, dry basis) 1.7 13 13 11 1.0 1.0
Ash (%, dry basis) 3.2 2.1 1.3 0.8 0.9 1.0
Hydroxyproline® 5.9 6.0 6.0 6.1 6.1 6.1
Ca (mg/100 g 1218 1105 90.6 65.4 62.1 56.4
Turbidity (ppm) 13.1 124 11.0 8.7 8.8 85
Gel strength (g)? 166.5 1714 174.3 178.2 175.2 169.2
Melting point (C)? 13.7 140 14.0 14.7 14.3 14.0
Gelling point (C)? 8.0 8.3 83 8.7 8.7 8.3
Viscosity (cps)® 18.6 19.1 195 199 194 189
Yield (%) 14.6 14.7 15.0 15.0 15.2 149

YLiming was done with 1.0% of calcium hydroxide at 5C for 4 days, washed at several time intervals with
tap water. The limed skin was extracred at 50C for 3 hours with 5 volumes of water (pH 6.0), and finally,
the evaporated gelatin solution was dried by hot-air (40 ) blast.

YRefer to the comment in Table 1.

Table 4. Influence of water addition on the physical property, Hunter value and yield of gelatins" prepared
from dover sole skin

2 times 3 times 4 times 5 times 6 times 7 times 8 times?
Gel strength (g)® 149.8 163.2 174.2 178.2 175.8 166.6 152.1
Melting point (C)® 117 13.3 14.0 14.7 14.3 13.7 12.3
Gelling point (C) 6.3 7.7 8.3 8.7 8.7 8.0 7.0
Viscosity (cps)® 16.9 18.2 19.6 199 19.6 18.6 16.0
Yield (%) 11.0 119 140 15.0 155 16.0 16.2

ULimed skin was extracted at 50C for 3 hours with 2~8 volumes of water (pH 6.0), and finally, the evaporated
gelatin solution was dried by hot-air (40C) blast.

YVolume of added water to weight of dehydrated skin.

9Refer to the comment in Table 1.

Table 5. Influence of extraction temperature on the 93 B4, 42 9 &2 Table 49 3tk 2% %,
physical property, Hunter value and vield of gelatins Z3ey, AZler U Ar= 247]./*ako] Z71g4s
prepared from dover sole skin MARP o, 5l o] Ayl Ao 03] A3

40Tt 50C 60C 70T 80T A&k T&E Hrrge] F7 }Qﬂ“—% F7Fete ok
Gel sirength (@ 1886 1782 1531 1321 -  °/3S A%z wgo] ddeaxesa £4 5 25

Melting point (C) 167 147 123 103 — A FA A et Adgds 3237 93 Aot

Gelling point (C) 107 87 70 50 — FFe 2Ao] 7t KEE AVAUIAAY A5 5u)

Viscosity (cps)? 209 199 162 149 — 7} AAstgch

s AT 85 v e e Ueos o
’ ) ) : ’ Z*ﬂd E}— 40T ~80T oA 3A17H&9t —"F% }04 Az

Yield (g/100 g) 65 150 162 181 204

v : ; N & A"l 8 54 2 &9 Hsle Table 59
The limed skin was extracted at 50C f01: 3 hours BT} 2257} YOEE Beld EAL JAEg oL,
with 2~8 volumes of water (pH 6.0), and finally, the o6 we E]

evaporated gelatin solution was dried by hot-air (40C) 7T =% ket S8 A0C AN F2& AT F&e

blast. 65%2 50C ool N &g Aabele] 48(150~204
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Table 6. Influence of extraction time on the physical property, Hunter value and yield of gelatins' prepared

from dover sole skin

1 hour 2 hour 3 hour 4 hour 5 hour 6 hour
Gel strength (g)? 200.5 1875 1782 153.2 128.7 -3
Melting point (T )? 17.0 15.7 14.7 12.3 10.0 -
Gelling point (C) 11.0 9.7 8.7 6.3 5.0 -
Viscosity (cps)? 21.8 20.7 19.9 17.2 14.7 -
Hunter b 4.1 44 4.7 52 5.6 59
value AE 29.8 314 32.6 345 36.2 39.2
Yield (g/100 g) 5.4 9.2 15.0 165 178 18.2

PThe limed skin was extracted at 50C with 5 volumes of water (pH 6.0).
And finally, the evaporated gelatin solution was dried by hot-air (40T ) blast.

2-9Refer to the comment in Table 1.

Table 7. Influence of pH of solution for the extraction on the physical property, Hunter value and vield of
gelatins” prepared from dover sole skin

3 4 5 6 7 8 9
Gel strength (g)* -3) 153.8 174.2 178.2 1805 170.2 160.5
Melting point (C)? — 12.3 14.0 14.7 14.7 13.0 12.7
Gelling point (C) - 6.3 8.3 8.7 9.0 7.0 6.7
Hunter b 59 5.6 49 4.7 4.6 4.7 51
value AE 36.7 35.1 331 32.6 32.5 33.6 34.7
Yield (g/100 g) 175 16.9 15.1 15.0 14.8 152 15.8

“The limed skin was extracted at 50C for 3 hours with 5 volumes of water.
And finally, the evaporated gelatin solution was dried by hot-air (40C) blast.

2~3Refer to the comment in Table 1.

Table 8. Influence of amount of activated carbon added on the calcium content, turbidity, physical property,

Hunter value and vyield of gelatins"

prepared from dover sole skin

0 1% 2% 3% 4% 5%
Ca (mg/100 g) 62.3 54.8 48.7 40.6 36.7 353
Turbidity (ppm) 8.6 7.9 7.2 6.8 .65, 6.4
Gel strength (g)? 180.5 176.4 180.9 182.3 176.7 180.3
Melting point (C)? 14.7 14.3 14.7 15.0 14.3 14.7
Gelling point (CT) 9.0 8.7 9.0 9.0 8.7 9.0
Hunter b 4.6 4.3 4.2 38 3.7 39
value AE 325 30.3 275 24.8 24.1 24.6
Yield (%) 14.8 15.0 14.2 14.0 13.7 14.1

DThe limed skin was heated at 50C for 3 hours with 5 volumes of water (pH 7.0). This extracted gelatin solution
was treated with activated carbon of different concentration; and evaporated under reduced pressure. Finally,
evaporated gelatin solution was dried by hot-air (40C) blast.

PRefer to the comment in Table 1.
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Table 9. Comparison of physical proferty, Hunter
value, yield and amino acid composition of gelatins'
purified from from yellowfin sole and dover sole
skins

Dover  Reference Reference

sole 1 m®
Gel strength (g 1823 244.6 270.7
Melting point (C)® 150 16.7 320
Gelling point (C) 9.0 12.0 27.0
Hunter b 3.8 2.9 2.8
value AE 24.8 17.9 212
Yield (g/100 g) 14.0 21.6
Hydroxyproline 68 52 103
Aspartic caid 55 48 48
Threonine 30 32 18
Serine 50 - 56 RY!
Glutamic acid 77 72 80
Proline 100 83 133
Glycine 315 312 319
Alanine 103 112 114
Valine 28 33 23
Methionine 14 18 3
Isoleucine 19 26 9
Leucine 34 34 25
Phenylalanine 18 15 12
Lysine 30 34 25
Histidine 11 17 5
Arginine 50 57 47

DGelatin was prepared by condition discribed in Table
13.

2~3Refer to the comment in Table 1.

YReferenec I: Liming of yellowfin sole skin was done
with 1.5% calcium hydroxide at 5C for 5 days, washed
at 48 hours with tap water. Lime skin was heated 50C
for 3 hours with 6 volumes of water (pH 7.0). This
extracted gelatin solution was treated with 3% activa-
ted carbon, and then, evaporated under reduced pres-
sure. Finally, evaporated gelatin solution was dried by
hot-air (40T ) blast. Reference II: The gelatin sold on
the market,
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The suitable processing condition for gelatin preparation from dover sole
skin

Jin-Soo Kim, Soon-Yeong Cho*, Shin-Hyo Ko**, Jin-Hwan Ha** Sung-Jae Shin*** and Eung-
Ho Lee*** (Department of Fisheries Processing, Tong-yeong National Fisheries College,
Chungmu 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 and ***Department of Food Science and Technology,
National Fisheries University of Pusan, Pusan 608-737, Korea)

Abstract : To utilize effectively fish skin wasted from fish processing, a dover sole skin
gelatin was prepared by alkaline extraction method and the physico-chemical properties
were examined. Conditions for the suitable pretreatment, extraction and decolorization for
gelatin preparation from dover sole skin are as follows: the skin is limed with 1.0% calcium
hydroxide solution at 5C for 4 days, washed thoroughly for 2 days with tap water, extracted
with 5 volumes of water (pH 5.0~7.0) to dehydrated skin for 3 hours at 50T, and then
bleached with 3% activated carbon. Though dover sole skin gelatin was prepared under
above conditions, physico-chemical property values such the melting point and gelling point
of that were lower than those of yellowfin sole skin gelatin as well as the commercial
pork skin gelatin. Therefore, the purified dover sole skin gelatin requires a suitable modifi-
cation operation for better quality gelatin manufacture.



