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Abstract

In order to develop a new flavourant using the fish skin gelatin, the proteolytic conditions for the gelatin
hydrolysate of the alkali (B-type) and Alcalase (E-type) pretreated flounder (Limanda aspera) skin gelatin
were investigated, and some physical properties, molecular weight and amino acid compositions of the hy-
drolysates were, also, compared with each other. The proteolytic conditions of the gelatins (B-type and E-
type) by trypsin were as follows : reaction temperature, 55°C : pH, 9.0 : enzyme concentration, 0.1% : re-
action time, 4hrs for B-type and Thr for E-type. The degrees of hydrolysis of the B-type and E-type gelatin un-
der the conditions stated above were 63% and 82%, respectively. The major molecular weights of the hy-
drolysates were 15,000 dalton for B-type and 12,400 dalton for E-type. Among the amino acids in the hy-
drolysates, glycine, alanine, proline, hydroxyproline and serine having a sweet taste were responsible for
57% of the total amino acid. But valine, leucine, phenylalanine, tyrosine, methionine, arginine and histidine

having a bitter taste were only 18%.
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Fig. 1. Schematic diagram of batch reactor system.
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Table 1. Proximate composition and physical properties of gelatin hydrolysates

Gelatin Proximate composition (%) Electronic Isoelectric
hydrolysate Moisture  Crude protein Crude fat Ash conductivity (umha/cm) point (pH)
B-type 2.1 931 0.2 2.3 3528 5.30
5.0 (94.3) 0.6) 0.4 {2.1) (4.95)
E-type 2.8 94.3 0.5 2.2 268.8 5.27
4.5) (94.6) 1.1 (0.4) (57.1) (5.38)

* : Numbers in the parentheses are the data of flounder skin gelatin
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F EF 2rrt ol wet A= Al e
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A pH W3l o2 A= W3e 79 g4k Kimg

Table 2. Comparison of viscosity in the hydrolysates of the
alkali (B-type) and Alcalase (E-type) pretreated flo-
under skin gelatin

Gelatin Concentration (%)
hydrolysate 1 2 4 6 8 10
B-type 0.98* 1.05 1.14 1.29 154 1.81
E-type 0.97 1.01 1.07 117 1.31 1.65
Gelatin Temperature (°C)

hydrolysate 20 30 40 50 60 70 80

B-type 096 0.75 0.68 0.50 042 0.36 0.33
E-type 095 0.82 0.60 0.51 042 035 034
Gelatin pH
hydrolysate 3 5 7 9 1
B-type 1.03 1.05 1.03 1.03 1.02
E-type 099 100 100 099 1.00

* Viscosity cp
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Fig. 7. SDS-polyacrylamide gel electrophoresis (SDS-PAGE)
for hydrolystae of flounder skin gelatin (pH 8.3,
15mA for 12hrs, 15% polyacrylamide gel).
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Fig. 8. Gel filtration of hydrolysate flounder skin gelatin on a
Sephadex G-50 column (2 x 90cm).
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flow rate : 30ml/hr, fraction volume : 10ml).
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Table 3. Amino acid composition of gelatin hydrolysates

A 405

B-type gelatin hydrolysate

E-type gelatin hydrolysate

Amino acid Weight (8-A.A/100g)  (Residues/ 1000 residues) Weight (g-A.A/100g)  (Residues/ 1000 residues)
Hydroxyproline 7.29 ( 8.10)* 59.93 ( 66.54) 7.48( 7.81) 61.44 ( 64.35)
Aspartic acid 6.32 ( 6.28) 51.26 ( 50.84) 6.46 ( 6.37) 52.23(51.73)
Threonine 2.47 ( 2.50) 22.37 (1 22.57) 2.58 ( 2.60) 23.34( 23.62)
Serine 5.91 ( 6.38) 60.70 ( 64.77) 6.32( 6.24) 64.70 ( 64.17)
Glutamic acid 10.10 (10.05) 74.04 ( 73.56) 9.64 (10.07) 70.50 ( 74.00)
Glycine 2496 (24.71) 385.34 (354.57) 24.54 (24.43) 351.92 (351.70)
Alanine 9.72 ( 9.61) 117.72(116.22) 9.88 ( 9.53) 119.36 (115.69)
Cysteine 0.46 ( 0.47) 2.07( 4.5 0.46 ( 0.43) 4.09( 1.95)
Valine 2.06( 1.93) 18.97 ( 17.70) 2.01 ( 2.06) 18.43 ( 18.95)
Methionine 2.08( 1.83) 15.01( 13.43) 1.97( 1.84) 14.23 (13.33)
Isoleucine 1.13 (1 1.03) 9.25( 8.46) 1.13(1.12) 9.32( 9.23)
Leucine 2.41( 2.37) 19.80 ( 19.45) 2.37 ( 2.52) 19.46 ( 20.76)
Tyrosine 0.41( 0.43) 246 ( 2.56) 0.34( 0.39) 2.02( 2.03)
Phenylalanine 217 ( 2.16) 14.16 ( 14.05) 2.01( 2.15) 13.10 ( 14.08)
Lysine 4,04 ( 3.92) 29.80 ( 28.86) 4.19 ( 4.20) 30.85( 31.01)
Histidine 0.72(0.73) 497 ( 5.04) 0.69 ( 0.73) 4.81( 5.05)
Arginine 8.54 ( 8.46) 52.86 ( 52.33) 8.62 ( 8.39) 53.26 ( 52.02}
Proline 9.21 ( 9.08) 86.30 ( 84.89) 9.30( 9.19) 86.96 ( 86.32)

* : Numbers in the parentheses are data of gelatins

193.2umho/cmE} E¢c}t AEE F e 54 0}
2hA & kA Whr} 9l ol et pHE) Wistel = A
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Ake] 57%% AR R .ew 52 Y& valine, leu-
cine, phenylalanine, tyrosine, methionine, arginine,
histidine 5-9] 22 A Ao} v| Aboll 3] 18%¢]] £
shah it

= glycine, ala-

Ho
rgk

1. Kinsella, }. E. and Shetty, K. J. : Chemical modifica-
tion for improving functional properties of plant and
yeast proteins. In functionality and protein structure.
A Survey CRC Critical Rev. Food Sci. Nutr, 7, 219
(1979)

1.

Deng, Q. Y., Barefoot, R. R., Divsady, L. L., Rubin, L
). and Tzeng, Y. M..: Lysinoalanine concentrations in
rape seed protein meals and isolates. Can. Inst. Food
Sci. Technol. J., 23, 140(1990)

Mackie, 1. M. : General review of fish protein hy-
drolysates. Animal Feed Sci. Technol., 7, 113(1982)
Qrskov, E. R., Soliman, H. S. and Clark, C. F. S. : Use
of fish protein hydrolysate in milk replaces. Animal
Feed Sci. Technol., 7, 135(1982)

Nielsen, S. S. : Degradation of bean protein by en-
dogenous and exogenous protease. Association of ce-
real chemists, 65(1988)

Hardwick, J. E. and Glatz, C. E. : Enzymatic hydroly-
sis of corn gluten meal. J. Agric. Food Chem, 37,
1188(1989)

A, o] &% : Aoje] B A o] Tz A
g253hab 5] 2, 30, 234(1987)

ZAAA, ol-¢E, 7S5, VA4 AEES] #BE M
T} collagen. Y52 3223%}, 5, 5(1986)

REKES | KEEE. #BAH, A2, p.424(1990)

. Kang, T. |, Jeon, Y. |., Kim, S. K. and Song, D. J. : In-

vestigation of pretreatment method for gelatin prepa-
ration from flounder skin. Bull. Korean Fish. Soc., 25,
12 (1992)

Hayashi, R., Kawamura, Y., Ohtsuka, T. and ltoh,



406

12.

13.

14.

15.

16.

19.

20.

AeE - FdE - A - £A

N. : Preparation of amidated gelatin and their physi-
cochemical properties. Agric. Biol. Chem., 54, 2213
(1990)

Shimada, A., Yamamoto, |., Sase, H., Yamazaki, Y.,
Watanabe, M. and Arai, S. : Surface properties of en-
zymatically modified proteins in aqueous systems.
Agric. Biol. Chem., 48, 2681(1984)

Laemmli, U. K. : Cleavage of structural proteins dur-
ing the assembly of the head of bacteriophage T4.
Nature (London), 227, 680(1970)

Heck, N. E.: Characterization of fish protein hy-
drolysate plastein and the identification of giutamyl-
lysine in the plastein material. Ph. D. Thesis, Univer-
sity of Washington, p.84(1983)

Vega, R.: Fractionation and concentration of fish
protein hydrolysates. Ph. D. Thesis, University of
Reading, p.44(1987)

Andrew, P.: Estimation of the molecular weight of
proteins by Sephadex gel filtration. Biochem. J., 91,
222(1964)

. Edwards, C. A. and O’brien, W. D. : Modified assay

for determination of hydroxyproline in a tissue hy-
drolysate. Clinica Chimica Acta., 104, 161(1980)

LAY, FRY, 0195 ofue BaA S ERE

% o] 43 A xv 8 NE. AP ETHEA, 6,
327(1991)

Bhumiratana, S., Hill, C. G. and Amundson, C. H. :
Enzymatic solublization of fish protein concentrate in
membrane reactors. J. Food Sci., 42, 1016 (1977)
Edward, P. R. and Hill, C. G. : Enzymatic solubiliza-
tion of leaf protein concentrate in membrane re-
actors. J. Food Sci., 43, 385(1978)

21.

22.

23.
24,

25.
26.
27.

28.
29.
30.

31.

Fujii, T. and Kobayashi, K. : The effects of pH boro-
hydride reduction on the solubilization of steer hide
collagen by pronase. J. Biochem., 74, 307(1973)
Gildberg, A. and Raa, J. : Solubility and enzymatic
solubilization of muscle and skin of capelin at differ-
ent pH and temperature. Biochem. Physiol., 63, 309
(1979)
A FAVETA. FFAFF ¥ 3], p.358(1988)
Kim, S. K. and Lee, E. H. : Synthesis and functional
properties of plasteins from the enzymatic hy-
drolysates of filefish protein, 3. Functional properties
of plasteins. Bull. Korean Fish. Soc., 20, 582(1987)
Kim, S. K. and Jeon, Y. J. : A trial for utilizing flounder
skin gelatin as an emulsifer through enzymatic modif-
ication. Bull. Korean Fish. Soc., 24, 345(1991)
Weiss, J. B. : International review of connective tissue
research : Enzymatic degradation of collagen. 7, 102
(1976)
FHFA, FIE, IBE, BAE, B 27y v BOE E
M & LT ERR I RAFAREL OB OWT. New
Food Industry., 18, 12(1984)
K —ik, RIEF BT I VBRRAMC L 5 R
ek B3 & &1, 26, 146(1973)
FEEFE: 255 v H I NT E AL P ORGDHH
FlH. 7-F &7  h L, 2, 44(1985)
IARE, RHERE, K Bl Sk oslEdE:. Firn
#t, 55-29659, p.93(1980)
Frm—A6, FHE, B, BAR—  sUERGH.
SR/ 54-340639, p.163(1979)

(19929 34 274 AHH)



