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Table 1. Effect of defatting on the proximate composition and
physical properties of conger eel skin gelatin

Defatted skin Non-defatted skin

Raw material Lipid (g/100 g 14+ 06 10.0+ 038
Gelatin? Lipid (g/100 ) 0.7+ 01 19+ 02
Ash (g/100 ) 04+ 02 03+0.1
Turbidity (ppm) Not detected 75+ 06
Gel strength (g)? 2405+ 5.7 1988+ 3.3
Melting point (C)»  23.0+ 0.0 19.3+ 0.5
Gelling point (C)? 16.0+ 0.8 127+ 05
Yield (g/100 g) 484+ 17 451+ 11

YFish skin was limed with 1.0% calcium hydroxide at 5C for 2
days, washed with tap water. Limed skin was extracted at 50C
for 2 hours with 8 volumes of distilled water, and finally, the eva-
porated gelatin solution was dried by hot-air blast(40C). ?Physical
properties of fish skin gelatin were measured at the level of 10%
concentration,
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Table 2. Effect of lime concentration on the proximate composition, physical properties and amino acid composition of conger eef

skin gelatin"

Lime concentration (%)

0.25 ] 0.50 0.75 1.00 125 1.50
Lipid (g/100 g) 1.8+ 04 12+ 01 09+ 02 0.7+ 01 0.7+ 0.1 08+02
Ash (g/100 @) 03+02 04+ 01 04+02 04+ 02 0.7+ 02 1.0+ 03
Turbidity (ppm) 95+ 16 25+ 0.1 1.0+ 05 Not detected 38+ 0.7 59+ 1.0
Isoelectric point 6.65+ 6.50 6.39+ 6.28 6.15+ 6.05 004+ 003 001+ 001 001+ 003
Gel strength (g) 2204+ 5.0 2272+ 44 2356+ 15 240.5+ 5.7 2384+ 18 2298+ 2.0
Melting point (C) 210+ 0.8 21.7+ 05 22.7+ 05 230+ 00 23.0+ 0.0 220+ 08
Gelling point (C) 143+ 05 143+ 05 153+ 05 160+ 0.8 157+ 05 143+ 0.8
Yield (g/100 g) 433+ 09 453+ 21 468+ 2.1 484+ 1.7 502+ 1.7 475+ 15
Hydroxyproline 672 69 72 74 75 74
Aspartic acid 41 42 4 47 53 50
Threonine 30 28 23 25 30 25
Serine 46 45 37 41 41 43
Glutamic acid 70 71 75 79 79 80
Proline 98 99 103 105 100 104
Glycine 316 328 335 339 343 M1
Alanine 130 132 130 125 127 125
Cysteine 0 0 0 0 0 0
Valine 32 30 22 25 26 25
Methionine 18 16 12 11 14 13
Isoleucine 18 15 20 16 7 12
Leucine 32 28 27 21 23 27
Tyrosine trace trace 1 trace trace 1
Phenylalanine 9 11 15 15 9 10
Lysine 32 28 27 25 25 24
Histidine 13 12 12 9 9 8
Arginine 50 47 46 43 39 38
HDP (%) 406 411 411 423 429 416
Imino acid? 165 168 175 179 175 178

YDefatted skin was limed with 0.25~150% calcium hydroxide at 5C for 2 days, washed with tap water. Limed skin was extracted at
50T for 2 hours with 8 volumes of distilled water, and finally, the evaporated gelatin solution was dried by hot-air blast(40T). Residues/1,000
residues, YHydroxylation degree of proline(HDP)= hydroxyproline x 100/(proline + hydroxyproline)
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Table 3. Effect of lime time on the proximate composition,physical properties and amino acid composition of conger eel skin gelatin”

Liming time (hour)

12

24 36 48 60 72

Lipid (g/100 g 26+ 0.3 15+ 04 08+02 07+0.1 09+ 04 08+04
Ash (g/100 @) 03+02 05+ 03 04+ 0.2 04+ 02 05+01 10+ 02
Turbidity (ppm) 115+ 31 56+ 2.0 1.3+ 1.1 Not detected 1.0+0.7 32+03
Isoelectric point 712+ 0.04 6.72+ 0.05 642+ 0.02 6.28+ 001 6.09+ 0.03 591+ 0.01
Gel strength (g) 2128+ 7.2 2251+ 65 2345+ 4.6 2405+ 5.7 242.1+59 2277+ 5.0
Melting point (C) 200+ 08 213+ 05 22.7+ 05 230+ 0.0 230+ 0.0 217+ 05
Gelling point () 127+ 05 140+ 0.8 150+ 0.8 16.0+ 0.8 16.0+ 0.8 14.3+ 0.5
Yield (g/100 g) 435+ 1.1 448+13 480+ 08 484+ 17 491+ 05 470+ 10
Hydroxyproline 632 68 75 74 75 75
Aspartic acid 39 43 45 47 48 51
Threonine 32 27 27 25 23 28
Serine 45 43 42 41 38 42
Glutamic acid 67 70 76 79 80 79
Proline 95 100 103 105 103 102
Glycine 310 323 333 339 340 338
Alanine 132 124 123 125 129 124
Cysteine 0 0 0 0 0 0
Valine 35 28 32 25 30 27
Methionine 21 18 15 11 13 12
Isoleucine 17 16 17 16 13 12
Leucine 33 28 25 21 18 24
Tyrosine 1 1 trace trace trace trace
Phenylalanine 9 13 13 15 17 14
Lysine 33 30 28 25 23 21
Histidine 15 14 10 9 8 8
Arginine 53 49 46 43 42 43
HDP(%)® 399 405 42.1 423 421 424
Imino acid® 158 168 178 179 178 177

UDefatted skin was limed with 10% calcium hydroxide at 5C for 12~72 hours, washed with tap water. Limed skin was extracted at
50C for 2 hours with 8 volumes of distilled water, and finally, the evaporated gelatin solution was {dried by hot-air blast(40C). *Residues/1,000

residues, PHydroxylation degree of proline(HDP):hydroxyprolinex100/(proline%hydroxyproline)3

Table 4. Effect of the amount of added water on the solubility, physical properties and Hunter values of conger eel skin gelatin”

Added water/skin (V/W)

3 4 5 6 7 8 9 10
Solubility (%) 475+ 16 514+ 19 565+ 2.2 603+ 28 631+ 09 - 625+07 62.0+ 14 634+ 11
Gel strength (g) 2385+68 2404+ 34 2425+ 35  2399+46  241.7+99  2405+57 2330+ 22  2280+29
Melting point (C) 230+ 08 230+ 00 230+ 08 230+08 230+ 00 230+ 00 223+ 05 220+ 00
Gelling point (C) 157+ 0.5 160+ 0.8 16.3+ 0.5 16.0+ 0.0 16.0+ 0.0 160+ 0.8 150+ 00 143+ 05
Hunter value b 28+01 31+02 28+03 29102 31+ 03 30+00 33+03 36+01
Hunter value AE 189+ 0.8 204+ 0.7 195+ 05 199+ 0.6 19.3+ 04 205+ 04 225+ 0.7 248+ 14
Yield (g/100 g 36.7+ 2.1 395+ 16 418+ 18 454+ 13 470+ 15 434+ 17 480+ 15 485+ 11

UThe limed skin was extracted at 50T for 2 hours with 3~10 volumes of water, and finally, the evaporated gelatin solution was dried

by hot-air blast(40C).
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Table 5. Effect of extraction temperature on the physical properties and Hunter values of conger eel skin gefatin'

Extraction temperature (C)

40 45 50 55 60 65 70
Gel strength (g) 2488+ 6.6 2453+ 39 2405+ 5.7 2311+ 33 2232+ 33 209.6+ 6.8 180.8+ 109
Melting point (C) 237+ 05 233+ 05 230+ 00 220+ 00 213+ 05 197+ 05 16.7+ 05
Gelling point (C) 16.7+ 05 163+ 05 160+ 08 147+ 05 137+ 05 123+ 05 9.0+ 0.0
Hunter value b 28+02 27+ 01 3.0+ 00 31+ 01 33+03 37+01 4.1+ 02
Hunter value AE 19.6+ 0.5 189+ 0.3 205+ 04 213+ 05 219+ 11 228405 239+ 06
Yield (g/100 g) 88+ 20 236+ 35 484+ 17 492+ 15 608+ 1.1 652+ 30 681+21

YThe limed skin was extracted at 40~70C for 2 hours with 8 volumes of water, and finally, the evaporated gelatm solution was dried

by hot-air blast(40C).

Table 6. Effect of extraction time on the physical properties and Hunter values of conger eel skin gelatin”

Extraction time (min)

60 0 120 150 180
Gel strengthe (») 2459+ 5.7 2411+ 34 2405+ 5.7 2346+ 2.9 217.2+ 3.7
Melting point (C) 233+ 05 230+ 0.0 230+ 00 223+ 05 20.7+ 0.5
Gelling point () 16.7+ 0.5 16.3+ 05 160+ 0.8 153+ 05 13.0+ 0.0
Hunter value b 28+ 0.1 3.0+ 02 3.0+ 0.0 32+01 35+ 0.2
Hunter value AE 191+ 0.3 197+ 05 205+ 04 21.0+ 08 224+ 05
Yield (g/100 @) 189+ 19 372+51 484+ 17 50.7+ 3.8 618+ 1.5

"The limed skin was extracted at 50C for 1~3 hours with 8 volumes of water, and finally, the evaporated gelatin solution was dried

by hot-air blast(40C).
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Table 7. Effect of pH of solution for the extraction on the physical properties and Hunter values of gelatin” from conger eel

skin

pH of solution

3 4 5 6 7 8 9 10
Gel strength (g 1473+ 37 1975+ 69  2206+66  2405+82  2387+67  2323+42  2164+48 2005+ 59
Melting point (C) 127+ 0.5 183+ 0.5 210+ 08 230+ 0.0 230+ 00 220+ 00 20.7+ 05 18.7+ 0.5
Gelling point (C) 57+ 05 113+ 0.5 133+ 05 16.0+ 0.0 157+ 05 150+ 0.8 130+ 00 117+ 0.5
Hunter value b 52+ 02 42+ 03 31+ 02 29+ 01 31+ 04 35+ 04 39+ 02 41+03
Hunter value AE 240+ 13 229+ 02 205+ 07 206+ 0.5 210+ 04 210+ 06 228+08 235+ 05
Yield (g/100 g) 559+ 51 537+31 503+ 25 480+ 11 475+ 15 491+ 13 50.0+ 1.6 523+20

UThe limed skin was extracted at 50C for 2 hours v&lfith 8 volumes of water, and finally, the evaporated gelatin solution was dried by

hot-air blast(40C).

Table 8. Comparison of proximate composition, isoelectric point,
heavy metal contents and amino acid composition among conger
eel skin gelatin, yellowfin sole skin gelatin and pork skin gela-
tin

Conger eel Yellowfin Pork skin

skin gelatin sole skin  gelatin
gelatin

Moisture (g/100 g) 85+ 0.5 84+ 06 101+13
Protein (g/100 g) 904+ 21 898407 876+08
Lipid (g/100 g 07+01 08+03 10+02
Ash (g/100 g 04+02 08+01 11+04
Isoelectric point 6.284+ 0.01 554+ 0.04 4.82+ 0.06

Heavy metal Cd (ppm) Not Not Not
: detected  detected detected

Pb (ppm) 0.15 027 0.38

Cu (ppm) 0.89 1.00 0.74

Zn (ppm) 0.70 1.03 0.58

Amino acids”? Hydroxyproline 74 68 103

Aspartic acid 47 55 48

Threonine 25 30 18

Serine 41 50

Glutamic acid 79 77 80

Proline 105 100 133

Glycine 339 315 319

Alanine 125 103 114

Cysteine 0 0 0

Valine 25 28 23

Methionine 11 14 3

Isoleucine 16 19 9

Leucine 21 34 25

Tyrosine trace trace trace

Phenylalanine 15 18 12

Lysine 25 30 25

Histidine 9 11 5

Arginine ) 43 50 47

Imino acid® 179 168 236

YFish skin was limed with 15% calcium hydroxide at 5C for 5
days, washed thoroughly with tap water, extracted with 6 volumes
of distilled water to dehydrated skin for 3 hours at 50C and then
bleached with 3% activated carbon, and finally, the evaporated gela-
tin solution was dried by hot-air blast(40C). ?Residues/1,000 resi-
dues. *Hydroxylation degree of proline(HDP)= hydroxyproline x 100
/(proline + hydroxyproline)
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Table 9. Comparison of physical properties and Hunter values
among conger eel skin gelatin, yellowfin sole skin gelatin and
pork skin gelatin

Conger eel  Yellowfin sole Pork' skin

skin gelatin skin gelatin gelatin
Gel strength (g 2405+ 5.7 2446+ 9.1 2707+ 7.3
Melting point (C) 23.0+ 0.0 16.7+ 0.5 32.0+ 0.0
Gelling point (T) 16.0+ 0.8 12.0+ 0.0 270+ 00
Hunter value b 3.0+ 00 27+ 02 28+ 04
Hunter value AE 205+ 04 179+ 03 212+ 05

Table 10. Comparison of functional propenties between conger
eel skin gelatin and pork skin gelatin

Conger eel skin gelatin Pork skin gelatin

Solubility (%) 568+ 2.3 663+ 15
Water holding capacity (%) 2630+ 122 3084+ 6.7
Oil binding capacity 18+0.1 1.8+ 02
(m! of oil/g)
Emulsifying activity (%) 550+ 1.7 608+ 3.5
Emulsifying stability (%) 485+ 24 528+ 29
Foam expansion 3.25+ 0.06 314+ 0.14
Foam stability 2.00+0.14 0+ 0.00

Table 11. Hunter values, textural properties and sensory evalua-
tion of emulsion curd-added mackerel surimi gel

Product (C)? Product (E)
Hunter values L 531+ 12 580+ 15
a 06+ 0.3 03+ 03
b 129+ 0.7 131+ 04
AE 449+ 10 403+ 14
Jelly strength (g-cm) 671+ 11 593+ 12
Color 2.3 30°
Sensory Texture - 3.3 30
evaluation Overall 3.1° 29
acceptance

YProduct C was not added emulsion curd to surimi. Product E
was added emulsion curd to surimi. ®Five Scales: 5; very good,
3; acceptance, 1; very poor The same letters indicate insignificant
difference at the 5% level using Ducan,s mutiple range test.
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Preparation and properties of gelatin from conger eel skin
Jin-Soo Kim,”* Chi-Won Ihm? and Poong-Ho Kim? (“*Department of Marine Food Science and Technology, Gyeongsang
National University, Tongyeong 650-160, Korea;, *Food Processing Section, Fisheries Research and Development Agency,

Yangsan 626-900, Korea)

Abstract : To prepare edible skin gelatin of conger eel such as material for quality improvement of surimi gel, the
defatted skin was limed with 1% calcium hydroxide at 5C for 2 days, washed thoroughly with tap water, extracted
with 8 volumes of distilled water to dehydrated skin for 2 hours at 50T. The gelatin extract was centrifuged, filtered
and then passed through anion(Amberlite 200C) and cation (Amberlite IR 900) resins. The purified gelatin solution
was evaporated and dried by hot-air blast(40C). The gelatin prepared by above condition had the highest quality
as revealed by physical property values ie. 2405 g in gel strength, 280T in melting point and 21.0T in gelling
point. Funtional property values were 56.8% in solubility, 1.8 mi/g in oil binding capacity, 55.0% in emulsifying capacity
and 485% in emulsifying stability. jelly strength and sensory evaluation of surimi gel from fish with red muscle
were not improved by addition of emulsifying curd from conger eel skin gelatin as emulsifier. Therefore, the. conger
eel skin gelatin requires a suitable modification of functional group and improvement of processing operation o utilize

as a material for quality improvement of surimi gel.
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