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Abstract

In order to improve the functional properties of several fish meat extracts as an alternate protein
source, their basic plastein reactions were evaluated. The UV absorption at 270 and 290 nm indicated
that plasteins had higher amount of hydrophobic peptide or amino acid than the fish meat extracts.
The water solubilities of the extracts were about 80% higher than those of the plasteins in all range
of pH values, although the tendency was reduced at acidic pH. Values for the emulsifying capacity
of the extracts and plasteins were over 30% although the latter showed the higher ones than the former.
The osmolalities of the extracts at 1.0% concentration were 39(loach), 33(bastard halibut), 30(jacopever)
and 24(crucan carp)milliosmole. Generally the slightly higher osmolalities were noted in the plasteins
to be compared with the extracts. Both the extracts and plasteins exhibited a higher antioxidative
effect than tocopherol. The hydrophobic amino acid which had been introduced at plastein reaction

attributed the stronger antioxidative effect of its product than the extracts.
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Table 1. Free amino acid content" of various fishes and
their hydrothermal extracts

Free amino acid(g/100g solid)

Sample - -

DL-Leucine DL-Lysine
Raw loach 2.06+£0.01 1.78+0.01
Raw crucian carp 3.18%0.05 273%0.04
Raw bastard halibut 1.63%£0.03 1.40%0.02
Raw jacopever 2.25%+0.03 1.94+0.02
Loach extract 4760.02 4.09%0.01
Crucian carp extract 474%0.03 407£0.03
Bastard halibut extract 4.8310.01 4,15%0.01
Jacopever extract 478%£0.01 4,10%0.01

YDetermined by OPDA method and described as equivalent
of DL-leucine and DL-lysine
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Fig. 1. Absorption spectra of fish meat extracts and
plasteins.
The concentrations of each extract were 0.05%.
Absorbance of extracts and plasteins were mea-
sured against distilled water.
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Fig. 2. Electrophoretic patterns of fish meat extracts
determined by SDS~PAGE with 21% separation
gel and 6% stacking gel.

A: Jacopever extract

B: Bastard halibut extract
C: Crucian carp extract
D' Loach extract

E: Mark protein

I A o2 B E ]85 F o] AA pHAGA &
< 43 =5 Jehf ol ch(Fig. 4). 22 2] o3 vy
Ao G xrt Fo e AL DA 2xle] A 2Abs)
o} o) 2 Q¥ ofv| ;e Ab o o] 2-5}e] JFo g S22
t}. Jost2} Monti(15), Monti%} Jost(16), Kester$} Rich-
ardson(17), Chobert $-(18-20)2) &4 738 ol o}
< YA ST Folol i AL Aol o)
FEA 7teEde 7t id ey £ ES $58 2
7HA 5= sloha shgl on], B3] shiale] S ol A
E ¥ 4955 Y ivky ¥ vstedc) A A
&2 4% Z71E Turgeon S(21)& Buja B
28] #27] FF4ell 7] Q1% 3 849 2.0 Phillips(22)=
7hr 8B AeAE F7HAA FE 012815 amino
7] ¥ carboxyl”]|7} Al 2e] =l y}r] o Folalw 8}
pia=g

Plastein®} pHell o} 2 A4 £ 25 &A% A=
Fig. 59} Zre] Yelyjorn] o] 325 vlg Yo &
=5 el =3 gl gy A e
2O FEFE S Er Yol S 4 5 Ut ol
plasteinih-g-ol &3] A2 ofrlicile] T]lxE 2 o



Plastein %80l <3t

A B C D E

Fig. 3. Electrophoretic patterns of plastein of fish meat
extracts determined by SDS-PAGE with 21%
separation gel and 6% stacking gel.

A Jacopever extract

B: Bastard halibut extract
C: Crucian carp extract
D: Loach extract

E: Mark protein
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Fig. 4. Nitrogen solubility of fish meat extracts as a
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Fig. 5. Nitrogen solubility of plasteins at the pH range
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Table 2. Emulsifying activity of fish meat extracts and

plasteins

Sample Emulsifying activity(%)

Loach 33.30

Crucian carp 26.30

Extract  pastard halibut 3431

Jacopever 26.93

Loach 38.10

i Crucian carp 31.77

Plastein g tard halibut 33.02

Jacopever 34.05

Sugar ester 25.90
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Table 3. Apparent viscosity of 1% solution for fish
meat extracts and plasteins

Shear Shear

Sample VIS('C%S)IW stress rate

¢ (Dyne/cm®) (1/s)

Loach 1.01 7.56 750.0

Extract Crucian carp 1.07 8.00 750.0
Bastard halibut 1.14 855 750.0
Jacopever 1.08 8.09 750.0

Loach 1.16 8.74 750.0

Plastein Crucian carp 1.17 8.78 750.0
Bastard halibut  1.17 8.76 750.0
Jacopever 1.17 8.78 750.0
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Fig. 8. Antioxidative effect of fish meat extract and
plastein solutions on oxidation of linoleic acid.
1g of linoleic acid was incubated at 45°C for 7days.
1: Control, 2: Tocopherol, 3: Loach extract, 4: Crucian
carp extract, 5: Bastard halibut extract, 6: Jacopever
extract, 7: Loach plastein, 8 Crucian carp plastein, 9:
Bastard halibut plastein, 10: Jacopever plastein

%3 WA3A =] plastein®] #4tslso] Zrlss

122 F28) (10 S(36)2 74 peptide®] 434t
w2} gHatshgoll el Zo) 7} 9ich . 8} A dipeptide
9] 7% alanined N 2w 2 slol g o, = Ala-His,
Ala-Net, Ala-Tyr % Ala-Try9] F4tsl5o] & A
2.2 vehyton o]7& B4 ofwlile] N atttel] ¢
A 8h=7F C Adell $)xsterlel whebA] gratalso)
2A Jg-& W] o Foll peptide 9] o}v] mAte] ¢
2ol 23t gl A %7} F4bst 5ol 3 A Bt F
Z3ta olek JILE 5-(37) % dipeptide®] ¥4ksh5&
@ obelicate] AukE 24 £4) 37} GASSo 2
A 3 vl ATz g on, ol AWE 245 71|
€ obv]eabe] g o] e ol Abel Hl 8 F.oo]
w2bA XA zke) Aol £7] gl Yt
itk =W HEE)S DA A2 Pass
& Ao} peptide] s oo Wi ¥ol] A upato]
017} sptel vl 727} YA sle}, 2 A 93
Abote] o) WA P o 24 P4kt AFHE Vel
k. slgie)

Q oF
B0 =

22Z2 g AKFEEL J15A AdF Az o
B FFA AL NEIAZA o] § 7835 E
F-&] Al 2% plastein®] 7)1 5 5A-& 2L} plas-

tein ¥H-&-& o] 43 7l R 52 7154 Ao s}

SIENLEES

A% - FES

UV Spectrum®] ® 3lel| 4] plastein W EFE olo]
Are) =9]9) AR A= & F33 W3k} 270nmel A
290nm Aol ol A g 2w, A7) dF Aol 4 % pla-
stein ¥h-g-ol 913 ofn| At Eolo g2 AR Rajak
20,100 3] 9] peptide W=7} FAH G} o] 4325
9] $ == A pH B9l 80% olako g =4 v}
eyt 21} plastein® A G ol A L3 =7} Faste
A el =3 #3558 2R A9 w530
% ool e o] 835l vl 4 plastein®] 3%
o] o} ¥4 velydtl 28 7 plasteind o] 222
196 842 H =+ plastein®] A{FEFxc} 47t &
Skt 83229 257} 1%Y q osmolality7} 7}aF
T2 AL vl et 25 E 24 39mOsmoled] g1.2.H,
3 oSS Fof, 298, Bof 08 77} 33 30, 24
mOsmole®] A}, Plastein®] A-$- AA-H o2 o] g%
SR} thd ¥ osmolality & b gl ot 2 w3}
o] F-2 3] eksghel. 34ksHg2 tocopherolel Bl & o
+3% %% plastein 25 ¥ 413} oA 5272 Je}
Wslem o §35& 5o ¥]4l plastein®] d4ts}so] =

sket.
HAle] 2
T ATE SVl A4 LS4 ATA

21(1996)1 Sl she] a8 AFA o], A 7H] & |
Aol F FGol AAE A4 B

Fo
rek

1. Horowitz, J. : Mechanism of plastein formation. Bio-
chemica. Et. Biophysics. Acta., 33, 231(1959)

2. Borsook, H. : Peptide bond formation. Advarn. Protein
Chem., 8, 127(1953)

3. Yamashita, M., Soichi, A. and Masao, F. : Plastein re-
action for food protein improvement. J. Agric. Food
Chem., 24, 1100(1976)

4. Eriksin, S. and Fagerson, I. S. : The plastein reaction
and its application; A review. J. Food Sci., 41, 490(1976)

5 A A AP AYY. WA, A-g, p521(1995)

6. Montecalvo, J., Constantinides, S. M. and Yang, C.
S. T.: Enzymatic modification of fish frame protein
isolate. J. Food Sci., 49, 1305(1984)

7. Boudrant, J. and Cheftel, C. : Continuous proteolysis
with a stabilized protease; II Continuous experiments.
Biotechnol. Biveng., 18, 1735(1976)

8. Rowlett, R. and Murphy, J. : A convenient spectro-
photometric method for the kinetic analysis of the en-
zymatic hydrolysis of N-acyl peptides using phthal-
dialdehyde. Analytical Biochemistry, 112, 163(1981)

9. Laemmli, U. K. : Cleavage of structural proteins dur-



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Plastein %8l 2| z2xe AA{FE52 7|54 M4

ing the assembly of the heal of bacteriophage T4.
Nature, 227, 680(1970)

Adler-Nissen, J. : Enzymic hydrolysis of food proteins.
Elsevier Applied Science Publishing Co., New York
(1986)

Wang, J. C. and Kinsella, ]. E. : Functional properties
of novel protein : Alfalfa leaf protein. J. Food Sci., 41,
286(1976)

Hayase, F. and Kato, H. : Antioxidative components
of sweet potatoes. J. Nutr. Sci. Vitaminol., 30, 37(1984)
whatz) @ ¥-3sh A E. AHfrotrtdlvl, A&, p.195
(1993)

Aso, K., Yamashita, M., Arai, S., Suzuki, J. and Fu-
jimaki, M. : Specificity for incorporation of d-amino
acid esters during the plastein reaction by papain. J.
Agric. Food Chem., 25, 1138(1977)

Jost, R. and Monti, J. C. : Partial enzymatic hydrolysis
of whey protein by trypsin. J. Dairy Sci., 60, 1387(1977)
Monti, J. C. and Jost, R. : Enzymatic solubilization of
heat-denatured cheese whey protein. J. Dairy Sci., 61,
1233(1978)

Kester, J. J. and Richardson, T. : Modification of wey
proteins to improve functionality. J. Dairy Sci., 67,
2757(1984)

Chobert, J. M., Bertrand-Harb, C. and Nicolas, M. G.
. Solubility and emulsifying properties of caseins and
whey proteins modified enzymatically by trypsin. J.
Agric. Food Chem., 36, 883(1988a)

Chobert, J. M., Sotohy, M. Z. and Whitaker, J. : So-
lubility and emulsifying properties of caseins modified
enzymatically by Staphylococcus aureus V8 protease.
J. Agric. Food Chem., 36, 220(1988b)

Chobert, J. N., Bertrand-Harb, C., Dalgalarrando, M.
and Nicolas, N. G. : Solubility and emulsifying prop-
erties of betacasein modified enzymatically by trypsin.
J. Food Biochem., 13, 335(1989)

Turgeon, S. L., Gauthier, S. F. and Paquin, P. ! Inter-
facial and emulsifying property of whey peptide frac—
tions obtained with a two-step ultrafiltration process.
J. Agric. Food Chem., 39, 673(1991)

Phillips, M. C. : Protein conformation at liquid inter—
faces and its role in stabilizing emulsions and foam.
Food Technol., 35, 50(1981)

Edward, J. H. and Shipe, W. F. : Characterization of
plastein reaction products formed by pepsin, a-chym-
otrypsin and papain treatment of egg albumin hydro-
lysates. J. Food Sci., 43, 1215(1978)

Julio, C. M. and Rolf, J. : Papain-catalyzed synthesis
of methionine-enriched soy plasteins. Average chain

25.

26.

27.

28.

29.

30.

31.

32.

33.

37.

38.

101

length of the plastein peptides. J. Agric. Food Chem.,
27, 1281(1979)

Sathe, S. K, Deshpande, S. S. and Salunkhe, D. K.
Functional properties of lupin seed proteins and protein
concentrates. J. Food Sci., 47, 491(1982)

Haque, Z. U. and Mozaffar, Z. : Casein hydrolysate.
II. Functional properties of peptides. Food Hydrocol-
loids, 5, 559(1992)

Phillips, R. D. and Beuchat, L. R. : Chap.13. Enzyme
modification of proteins. In “Protein functionality in
foods” Cherry, J. P.(ed.), American Chemical Society,
Symposium Series, 147, Washington, D.C., p.275(1982)
Mahmoud, M. 1., Malone, W. T. and Cordle, C. T. :
Enzymatic hydrolysis of casein-Effect of degree of
hydrolysis on antigenicity and physical properties. J.
Food Sci., 57, 1223(1992)

Kuehler, C. A. and Stine, C. M. ! Effect of enzymatic
hydrolysis on some functional properties of whey pro-
tein. J. Food Sci., 39, 379(1974)

Lee, S. W, Shimizy, M., Kaminogawa, S. and Yama-
uchi, K. : Emulsifying properties of peptides obtained
from the hydrolysates of B-casein. Agric. Biol. Chem.,
51, 161(1987)

Michiko, W., Toyokawa, H., Shimada, A. and Arai,
S. : Proteinaceous surfactants produced from gelatin
by enzymatic modification-Evaluation for their func-
tionality. J. Food Sci., 46, 1467(1981a)

Michiko, W., Shimada, A., Yazawa, E., Kato, T. and
Arai, S. : Proteinaceous surfactants produced from
gelatin by enzymatic modification-Application to pre-
paration of food items. J. Food Sci., 46, 1738(1981b)
Haque, Z. U., Casay, G. A., Wilsin, W. W, Antila, P.
and Antila, V. : Effect of casein hydrolysates on as—
sociation properties of milk proteins as seen by dy-
namic light scattering. J. Agric. Food Chem., 41, 230
(1993)

. McBumey, M. M. and Young, L. S. : Chap. 10. For-

mulas. In “Enteral and tube feeding” Rombeau, J. L.
and Caldwell, M. D.(eds.), W. B. Saunders Co., Phil-
adelphia, p.171(1984)

CFHEX  RRRIOECE L K. AEE, B

R, p.192(1979)

COEE, FRARK, AL BT ERICRITY

T I MbEMOHE CGE2R) vT P ofEb ok
R a7 2 v R HRTES 22, 425(1975)
MEEE), 7k 18, THE—EF : ~7'F F OHEbiE 1t
2 A8, 20, 215(1982)

BRI s Vs BB OBER LB
4, 26, 217(1988)

(19974 69 3d H)



