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The Suitable Processing Condition for Gelatin Preparation
from Yellowfin Sole Skin

Jin-Soo Kim, Jeong-Gyun Kim, Soon-Yeong Cho* Kyung-Soo Kang**,
Jin-Hwan Ha** and Eung-Ho Lee***

Department of Fisheries Processing, Tong-yeong National Fisheries College
*Department of Food Science, Kangnung National University
**Department of Food Science and Technology, Cheju National University
***Department of Food Science and Technology National Fisheries University of Pusan

Abstract

To utilize effectively fish skin wasted from fish processing, a yellowfin sole skin gelatin was prepared
by alkaline extraction method and the physico-chemical properties were examined. Conditions for
the suitable extraction and decolorization for gelatin preparation from yellowfin sole skin are as follows:
the skin is limed with 1.5% calcium hydroxide solution at 5C for 5 days, washed throughly with
tap water, extracted with 6 volumes of water (pH 5.0~7.0) to dehydrated skin for 3 hours at 50T,
and then bleached with 3% activated carbon. Though yellowfin sole skin gelatin was prepared under
above condition, the physico-chemical property values such the melting point and gelling point of
that were lower than those of pork skin gelatin. Therefore, the purified yellowfin sole skin gelatin
requires a suitable modification operation for more a good quality gelatin manufacture.

Key words: fish skin gelatin, processing condition
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Table 1. Influence of liming concentration on the pro-
ximate composition, physico-chemical property, yield
and amino acid composition of gelatins” prepared from
yellowfin sole skin

0‘5’7( 1.0% 1.5‘7¢ 2()‘ 25% 30%

Lipid(g/100g)” §4 1.9 1.3 1. Z 1.1 1 2
Ash(g/100g)* 27 30 32 36 39 40
Ca(mg/100g) 84.7 1058 1324 1596 184.6 2124

Turbidity(ppm) 115 122 146 151 169 173
Isoelectric point 592 586 567 534 519 506
Gel strength(g)” 1564 1906 2075 1829 1714 166.2
Melting point(C ¥ 11.3 140 147 133 123 120
Gelling point(C) 57 83 93 80 63 60

Viscosity(cps)” 172 205 215 201 192 186
Y leld(g/l()()s,) 145 168 203 212 221 209
Hydroxyproline 55’“ 62 66 65 65 67
Aspartic acid 51 53 55 56 58 61
Threonine 36 32 29 30 31 29
Serine 36 45 49 48 46 41
Glutamic acid 74 76 78 7€ 81 82
Proline 84 94 96 95 97 101
Glycine 282 293 311 312 315 319
Alanine 91 95 93 99 101 100
Valine 40 32 29 30 31 29
Methionine 39 22 19 18 17 18
isoleucine 29 25 19 17 17 16
Leucine 50 43 36 34 31 32
Phenylalanine 18 22 23 27 27 29
Lysine 35 32 30 29 27 24
Histidine 21 18 14 11 9 7
Arginine 60 56 54 53 49 47

PLiming was done at 5C for 4 days, and washed for 12
hours. 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 (40C) blast.

?On dry basis

"Viscosity of the 10% gelatin sol was measured at 40C
and this sol was placed at 5C for 1 day.
PResidues/1,000 residues



718 Al F e 2] 4 25 W Al 6 3 (1993)

4 A4 o e i g Sl 2ol
ke AR L5%7HA e Flstel e, 2 ol 4ke
dHelgEdAe AY Wzl gl FepA =49
5332 8~941d] uiste] £ dFo 4 Az WAl
A4 dHelsrr) 2SS SRR E asle gzt
2l F=E 30%2 At Az Adeide] FHHL
5060]%ch ole} o] <kElxizlel] 93] FHHe] 3t
23 A A o] AR FeHAlFe] gluta-
mine % asparagine#+7]2] amide group?] ##}¢} argi-
nine? ornithine2 & o2 4l& carboxyl groupe}
FejE7] d-Folgl A0 Al 2 Y A
A}, FH2E, $34H 2 Ax: AxE£A9 oGy
FE7} oMAe,E sl 15% AR g6
A3t BbE Azpddo] Hofjolar, 1 o]ake] e
Zo ARz Azidd-g ARI A$ B2 BHge
238 A3}eisict oleF A UAHFE oldty &
Ze] Aol e vEehd a9l A A AZo|
gl FEEEY Fol £l FAEEN AEAE)
A2l defyA] o), 1 o]ate ehte] o ME H
Zepd A gz Al AEe] AEY AEgRo
wtol £yt ASHEHA AEAE7} doydr] wjFole}
ARG, pge] A dde|gd) FE 15%7
Ae F7hhe A%E vehiigdo), 2 o] bty
FEANMe 238 Frasltyr) oln|kit 1,000%37])93 2
om| ;A=A S HRBPo 4 AFF UF FepAle] o}v
ZAbzEAw v)wsled 2w, 15%7MRl+ gaksld o
9 FEIl oM E d5 FEhle] o xAlzA )
AR Ao wEsigR|nl, 2 oY FxeAe
A5 ZA S oln|x Atz Aolrt i, 15% ¢
Ze] oA Helsle] Az Adelx 5 A9
otu|le Atz A A= 7 Aol Qlgdch elm EelH
Ao A3l d%& vAE hydroxyproline?] #<$-
FARBEEAS) R FolASE Frslel 15%e)
A ool 4k 10008710 thste] 667712 Hehol oo,
2 o4e) dRFEANE A9 wE} § ofo)
X 4F 1,0003k71 Zh opm| itz o] zhAlzhAbw| 7] Al ]
AR A REgEY g FA sk Az
A2}l =2 lysine, histidine ¥ arginines} 7+2 7]
Holulieats) A9t sk A%E oL, aspa-
rtic acid, glutamic acid, proline, glycine % phenylala-
nine¥} & olv|iile] A9 Flstdc) o] EA 9
A 2 tdelMels depe] FAA 3 5o n]Fof
15% Atstdggdo AL AXF} F FE3t 4
gieo g Azde ol AAstgch
AAAARRAE 15% FAHAEEAe] 1~627
NG o A % 85w Ado ZEHE0E 5
B4R & 50C oA 347 B 325 Az Ao}
Qo) AubgE, Bk 24, S 9 ojnlwabEs
& Table 29} Bk, ZHA]7h w40 g S A5tk
IAeke APo ARESE Adgeke dasida

Table 2. Influence of liming time on the proximate co-
mposition, physico-chemical property, yield and amino
acid composition of gelatins” prepared from yellowfin
sole skin

lday 2day 3day 4day 5day 6day

Lipid(g/100g)” 27 24 17 13 09 10
Ash(g/100g)? 29 30 32 32 35 37
Ca(mg/100g) 387 758 1114 1324 1456 1726

Turbidity(ppm) 101 113 129 146 148 16.2
Isoelectric point 6.32 6.05 582 567 546 5.38
Gel strength(g)® 147.6 161.3 1958 207.5 216.2 204.3
Melting point(C »® 10.7 117 140 147 153 147
Gelling point(C) 50 60 83 93 103 90

Viscosity(cps)®¥ 164 184 208 215 226 212
Yield(g/100g) 13.8 149 17.1 203 210 198
Hydroxyproline 574 66 67 67
Aspartic acid 51 55 57 60
Threonine 32 29 27 28
Setine 47 49 48 52
Glutamic acid 76 78 79 82
Proline 91 96 100 106
Glycine 291 311 315 312
Alanine 92 93 101 102
Valine 32 29 28 26
Methionine 24 19 16 14
Isoleucine 24 19 16 16
Leucine 43 36 36 31
Phenylalanine 22 23 21 20
Lysine 35 30 27 25
Histidine 19 14 11 10
Arginine 58 54 52 51

PLiming was done with 1.5% calcium hydroxide at 5T,
and washed for 12 hours. 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.

Z3Refer to the comment in Table 1

“Residues/1,000 residues
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Table 3. Influence of washing time on the proximate
composition, physico-chemical property and yield of ge-
latins” prepared from yellowfin sole skins

12 24 36 48 60 72

hour hour hour hour hour hour
Lipid(g/100g)” 09 08 () 9 08 08 09
Ash(g/100g)? 35 23 15 09 09 08

Hydroxyproline® 68 70 70 71 71 71
Ca(mg/100g) 1456 1273 984 752 702 712
Turbidity(ppm) 148 133 116 93 94 92
Gel strength(g)? 2162 2246 2314 234.2 2221 2141
Melting point(C)® 153 157 157 160 157 153
Gelling point(C) 103 107 110 113 110 103
Viscosity(cps)? 226 238 244 246 230 220
Yield(g/100g) 210 210 212 213 212 212

"Liming was done with 1.5% calcium hydroxide at 5C
for 5 days, washed at several time intervals with tap wa-
ter. Limed skin was extracted at 50C for 3 hours with
5 volumes of water (pH 6.0}, and finally, evaporated gela-
tin solution was dried by hot-air (40C) blast.

*9Refer to the comment in Table 1
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Table 4. Influence of water addition on the physical property and vield of gelatins” prepared from yellowfin sole

skin

2 times 3 times 4 times 5 times 6 times 7 times 8 times?
Gel strength(g)” 203.7 2233 229.3 234.2 242.5 2325 2144
Melting point(C ¥ 143 15.7 5.7 16.0 163 16.0 15.3
Gelling point(C ) 8.7 10.7 11.0 11.3 12.0 11.0 10.3
Viscosity(cps)” 20.9 23.4 239 246 25.3 246 222
Yield(g/100g) 159 166 20.0 912 22.2 23.0 233

DThe limed skin was extracted heated 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.

%Volume of added water to weight of dehydrated skin
YRefer to the comment in Table 1.
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Table 5. Influence of extraction temperature on the
physical property and yield of gelatins" prepared from
yellowfin sole skin

8% A 25 Y A6 3 (1993)

Table 7. Influence of hot water stepwise extraction on
the physical property, Hunter value and yield of gelatins"
prepared from yellowfin sole skin

40C  50C 60C 70T 80T

Gel strength(g)? 2714 2425 2074 1756 1475
Melting point(C ¥ 183 163 143 127 107

Gelling point(T) 140 120 9.3 6.7 5.0
Viscosity(cps)? 280 253 215 196 165
Yield(g/100g) 134 222 246 265 264

UThe limed skin was extracted at 50C for 3 hours with
6 volumes of water (pH 6.0), and finally, the evaporated
gelatin solution was dried by hot-air (40C) blast.
YRefer to the comment in Table 1

Table 6. Influence of extraction time on the physical
property, Hunter value and yield of gelatins" prepared
from yellowfin sole skin

lhour 2hour 3hour 4hour 5hour 6hour
Gel strength(g)? 2874 257.8 2425 2144 1826 1565

Melting point(C)? 200 177 167 150 133 113
Gelling point(t) 150 130 120 100 80 57

Viscosity(cps)? 298 271 253 220 203 168
Hunter b 31 35 38 40 46 53
value AE 164 217 239 284 347 404
Yield(g/100g) 78 158 222 234 256 285

YThe limed skin was extracted at 50C with 6 volumes
of water (pH 6.0), and finally, evaporated gelatin solution
was dried by hot-air (40C) blast.

“Refer to the comment in Table 1
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Extraction 40T
temperature 50C

2hour lhour lhour
lhour 2hour lhour 3hour Zhour

60C Lhour lhour
Gel strength(g)? 256.3 2493 2305 2425 2226
Melting point(C )? 177 173 157 167 153
Gelling point(T) 13.0 127 110 120 107
Viscosity(cps)” 268 258 242 253 236
Hunter b 3.2 35 4.2 3.8 50
value AE 204 229 265 239 284
Yield(g/100g) 153 178 234 222 240

"The limed skin was extracted stepwise at each tempera-
ture separately for 3 hours with 6 volumes of water (pH
6.0). And finally, the evaporated gelatin solution was dried
by hot-air (40C ) blast.

#Refer to the comment in Table 1

Table 8. Influence of pH of solution for the extraction
on the physical property and yield of gelatins" prepared
from yellowfin sole skin

3 4 5 6 7 8 9

Gel strength(g)® 164.5209.6 239.4 242.5 243.4 225.8 2154
Melting point(C)? 11.7 14.7 163 16.7 167 157 150
Gelling point(C) 57 90 117 120 120 107 97
Yield(g/100g) 247 234 218 222 227 222 228

YLimed skin was extracted at 50T for 3 hours with 6
volumes of water. And finally, the evaporated gelatin so-
lution was dried by hot-air (40C) blast.

PRefer to the comment in Table 1
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Table 9. Influence of amount of activated carbon ad-
ded on the calcium content, turbidity, physical property,
Hunter value and yield of gelatins” prepared from yel-
lowfin sole skin

0 1% 2% 3% 4% 5%

Ca(mg/100g) 749 698 604 505 524 487
Turbidity(ppm) 93 93 89 86 86 86
Gel strength(g)?  243.4 240.8 2455 2446 239.8 243.2
Melting point(CT )’ 167 163 167 167 163 167
Gelling point(C) 120 120 120 120 117 120

Hunter b 38 36 31 27 28 26
value AE 239 220 206 179 176 180
Yield(g/100g) 223 221 218 216 216 207

YLimed skin was extracted at 50C for 3 hours with 6
volumes of water (pH 7.0). This extracted gelatin solution
was treated with activated carbon of different concentra-
tion, and then evaporated under reduced pressure. Fina-
lly, evaporated gelatin solution was dried by hot-air (40T )
blast.

PRefer to the comment in Table 1
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Table 10. Comparison of physical property, Hunter va-
lue, yield and amino acid composition of gelatins puri-
fied from yellowfin sole skin and reference

Yellowfin Reference Reference

sole!) 12 93
Gel strength(g)‘“ 244.6 182.3 270.7
Melting point(T )* 16.7 15.0 32.0
Gelling point(T ) 12.0 9.0 27.0
Hunter b 2.7 3.8 2.8
value AE 17.9 24.8 212
Yxeld(g/lOOg) 216 14.0
Hydroxyproline 68% 52 103
Aspartic acid 55 48 48
Threonine 30 32 18
Serine 50 56 34
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

UGelatin was prepared by examined optimal condition.
“Liming of dover sole skin was done with 1.0% calcium
hydroxide at 5C for 4 days, and washed at 48 hours
with tap water. The limed skin was heated 50C for 3
hours with 5 volumes of water (pH 7.0). This extracted
gelatin solution was treated with 3% activated carbon,
and then evaporated under reduced pressure. Finally,
evaporated gelatin solution was dried by hot-air (40T)
blast.

¥The gelatin sold on the market

YRefer to the comment in Table 1

"Residues/1,000 residues
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Fig. 1. SDS-polyacrylamide gel electrophoretic pattern
of marker protein(A) and gelatins prepared from yello-
wfin sole(C) and dover sole(B) skin
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