Bull. Korean Fish. Soc. 20(5), 431~440, 1987 Hikik 20(5), 431~440, 1987

HHA S B E a4 s
Plasteing] 34 % o &4
2. Plasteine] o uk=d Ag43k IR Spectrum

& t #meFE E R
ik K2 EALER, *%mmikm AT EH
(1987wl 79 19 <g))

Synthesis and Functional Properties of Plastein from the Enzymatic
Hydrolysates of Filefish Protein

2. General Properties and IR Spectrum of Plasteins

Se-Kwon Kivm and Eung-Ho LEg*
Department of Applied Chemistry, National Fisheries University of Pusan, Pusan, 608 Korea
*Department of Food Science and Technology, National Fisheries University of Pusan,
Pusan, 608 Korea
(Accepted July 1, 1987)

In order to develop a new type of food source for the effective utilization of fish protein, plastein
reaction was applied to improve the functional properties of filefish protein.

Plasteins were synthesized from a peptic filefish protein hydrolysate by papain, pepsin, a-chymo-
trypsin and protease(from Streptomyces gricews) under the optimum conditions of previous paper!®.
Also, L-glutamic acid diethylester and L-leucine ethylester were incorporated into plastein during the
plastein reaction by papain. And, General composition, yield, molecular weight, amino acid compo-
sition, color and IR spectrum of plasteins were measured.

The protein, ash and lipid content of the plasteins were 72~78%, 7.4~11.8% and 0.3~0.9%,
respectively. The yield of plasteins were papain 55.0%, pepsin 47.6%, a~chymotrypsin 38.3%.
protease 23.6%, glutamic acid-incorporated plastein (Glu-plastein) 35.0%, and leucine-incorporated
plastein (Leu-plastein) 45.7%. The glutamic acid and leucine content in Glu-plastein and Leu-plastein
were 38.7%, 41,7%, respectively, while the contents in the peptic filefish protein hydrolysate were
16.01% and 8.16%, respectively. The amino acid compositions were similar to that of the original
filefish muscle protein.

The major molecular weights of the peptic hydrolysate estimated by gel filteration were 2,000 and
310, and those of plasteins were 21,000 and 4,900 for papain, 24,000 for pepsin, 18,500 for a-chymo-
trypsin, 6,700 for protease, 24,000 for Glu-plastein and 17,000 for Leu-plastein.

The structural changes in freeze-dried filefish meat, the FPC and hydrolysate were not observed
on the IR spectrum. But plasteins showed amide I band in 1,600~1,700cm~! range and resulted in a
strong band in 800~850 cm~t, 700~750cm-! and 650~700 cm-!. The amide I band of Glu-plastein
was wider than those of other plasteins and had also a small band at 1,440 cm~1,
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Table 1. Chemical composition of freeze-dried
peptic hydrolysate, FPC and plastein

Product Moisture Protein Lipid Ash
Peptic hydrolysate 4.6 72.8 2.4 19.3
FpPC 7.2 81.3 0.1 6.4
Pepsin plastein 12.9 76.0 0.4 7.4
a-chymotrypsin plastein 10.3 77.7 0.4 8.9
Papain plastein 9.1 76.4 0.3 11.2
Protease plastein 14.7 72.4 0.4 11.8

Glu-papain plastein 12.4 79.0 0.8 3.9
Leu-papain plastein 13.8 78.6 0.9 4.1

& Table 2¢] Jeld ule} Zro] papain plas-
teine] 55.0% = 7}4 Egton, th-g
tein 47.6%, a-chymotrypsin 38.3% %] 3., protease
plastein o] 23.6% & 7}A ok o ], leucine o] %9
= AEFY F£4L& 45.7% 2 glutamic acid 7} =415
A E2 35% 1}l &9}l Montecalvo 5258 s}x}n)
¥dety A9 plastein 34 4]
trypsin plastein ¢] 82 z}7F 46.0 2 40.5% ¢ o}
3 23l o, Onoues) Riddle?l of Bsll7]| &
9] pepsin 7} R8BS S AR 3l YA ELE pH
564 A w217l A3}, plastein F-§o] 35% 4}
X Bug vt gle}. Edward 9} Ship' 4] egg
albumin ] pepsin 7}F28] & 2 X5 a-chymotrypsin
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Table 2. Percent yield of plastein reaction
products using 10% TCA as precipi-
tating agents

Amount Protein Protein Yield
Product @ % @ r

Pepsin plastein 19.0 76.0 14.5 47.6
a-Chymotrypsin plastein 15.3 77.7 11.9 38.3
Papain plastein 22.0 76.4 16.8 55.0
Protease plastein 9.5 72.4 6.9 23.6
Glu-papain plastein 10.5 79.3 8.4 35.0°
Leu-papain plastein 13.7 78.6 10.7 45.7%

a: % yields were calculated from a starting
quantity of 40 g hydrolysate

b: % yields were calculated from a starting quan-
tities of 20 g hydrolysate and 10 g amino acids

TEE 2 23, 0% FeE dodzm slg
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papain plastein &] 10.05%4] ¥]ste A58 T4+
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9] x]17 A3, L-Glu-a, Y—0Et, 41.93%, L-Glu-a-
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Table 2. Amino acid composition of raw fish, FPC, peptic hydrolysate and plastein

products. (g-A.A. /16 g-N)
Amino Peptic Plastein Products
" fish FPC hydro- R - - X
acid Raw fis lyysate Pepsin ?rgls}i’rrfm Protease  Papain Glu-papain Leu-papain
Cys 1.27 1.64 1.06 0.89 0.94 1.16 1.05 0.86 0.85
Asp 9.32 9.60 9.98 7.09 7.54 7.61 8.72 4.40 3.70
Thr 3.85 3.65 3.98 2.83 2.96 3.42 2.28 2.21 2.23
Ser 3.36 3.01 3.42 2.12 2.01 2.75 3.44 1.66 1.63
Glu 13.95 14.19 16.02 11.65 11.99 11.66 13.98 38.72 6.34
Pro 2.05 2.18 2.08 2.07 2.39 1.90 2.67 1.33 1.69
Gly 4.26 4.46 4.58 3.73 3.88 3.73 4.36 2.25 1.99
Ala 4.12 4.10 4.30 3.34 3.84 3.45 4.08 2.65 2.60
Val 5.44 5.45 4.92 5.66 6.65 5.23 6.30 4.67 3.60
Met 3.73 3.06 3.17 2.91 4.00 3.30 3.55 1.85 1.93
Ile 5.47 5.62 4.97 6.09 7.38 6.17 7.37 4,55 5.61
Leu 8.56 8.98 8.66 9.38 10.43 7.72 10.05 6.62 41.70
Tyr 3.00 2.98 2.41 2.17 2.94 8.88 2.73 2.20 2.07
Phe 4.17 4.06 3.51 3.87 4.75 3.85 4.64 2.67 2.36
His 9.08 6.91 7.59 7.88 8.06 8.35 6.69 4.67 6.75
Trp 1.32 1.10 0.97 1.60 1.47 0.85 1.81 1.01 0.49
Lys 12.54 12.89 10.60 12.83 10.51 12.27 10.51 8.76 7.84
NH; 2.02 2.28 1.72 3.08 2.65 3.03 2.24 1.59 1.39
Arg 7.96 8.64 5.18 8.46 7.24 8.36 4.12 6.50 5.68
.8
£ 0 Sukan 3 Andrews®): 7}Aql5} Eut skim-milk 9]
ccoca 0.6} AFRaA B Laizke] 4005 800 Abolel A AR
Y plastein ~§¢] ¢kl w B 2§ 6} g},
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1]
g 0.4 2) Plastein 0| ExX}2¢
§ EA 723 plastein A1 F 0.1 g & Sephadex G-50
E 02 column o2 gelo#}3g =z ewieaad-& Fig.2 ¥
< Fig.3) Jebdgloh. Fig.2e] vehd whsh ge] o
0 10 20 30 40 50 60 05}
Fraction Number £
Fig.1. Gel filteration of hydrolysate of filefish CC> 0.4} /‘
muscle on a Sephadex G-25 column(2x95 © ® \ &
cm). Eluent: 50% acetic acid, Flow ~N o3t 29 “./ \
rate : 60ml/hr, Fraction volume : 5ml. B J Q( )
‘ -
Qe gel ik 2zhEaY s Fig ol vebis  § 02] N\
h. Fig.le] vehd whsh el £44%F 2,000 % 3 8 d, 1» Y
109] peptide 4 A7 F3¢ ol Fx o, ol S O1f o \
A 2A% 1600 3 ol WAz A8 8 4 X
= = Lom & w e 1 1 L
B B 1208 EFEe] 4% FfH Aoz ve 0 10 20 30 40 50 60
]Z}:E]‘. Tsai %28)% gEI 0151}":& =N ﬂill:-‘_fl'“-ﬂ 72-9] 7]' Fraction Number

+32A2Y $AFE 2T A5, 19 PRol
o}zl on] EAbFo] 685 W 1,043q FEel HEEE
AA st QAL, o129 polypeptide £} £-2] o}
Plieal HEE &% A Gn Basigied,

Fig.2. Gel filteration of papain plastein(@), Glu-
papain plastein(A) and Leu-papain plastein
(M), on a Sephadex G-50 column(2 x 95¢m).
Eluent : 50% acetic acid, Flow rate : 40ml/
hr, Fraction volume : 5ml.
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Fig.3. Gel filteration of pepsin plastein(x), pro-
tease plastein(Q) and a-chymotrypsin plas-
tein({J) on a Sephadex G-50 column(2x 95
om). Eluent : 50%acetic acid, Flow rate:
40ml/hr, Fraction volume : 5mi.

AAS% e pepsinl4-Ea B papain o2
413t plastein & 2x}gFo] 21,000 2 4, 9009) 34
Wil o] FEG o] Fm gyl o), glutamic acid 7+
£29]5 Glu-plastein & -B2}%o] 24,000..% papain
plastein 8 2243 3o Ak o] F3hi glu-
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#ro] pepsin plastein ] H-=F7ke] 24,0009 w4 o}
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.8 5,49001 ¢l vtm Bwstgl oy, Tsai 5198 EAt
o] 1,043¢1 W TIH A pepsin A RHER T
A plastein 8] EApEE2 oF 25,0009t 23814
t}. Edward 9} Shipe!®i= pepsin © 2 egg albumin
2 St A7 AR EY AL 6,500~10,

b

A

500 Wslgon, ol o = g433t pepsin plastein 9
2AEFe 35,000 @ 11,0000]4l 1L, a-chymotrypsin
plastein & 7 $-x= Fx}gFe] 25,000, 13,000 & 11,
0000} QB+ B.wsll o=, Hofsten 3+ Lalasidis®® &
plastein & &3} buffer G o] G =7} 27l wlEol

2AF 276 B Folst gtz AAsA.

3. HEL Mx

7 AFY 425 AA4 1r AL 445t R,
HA = (a), FAED) % EUE)GE EFATE
5} Table 48} et "éi %kr Ao ¥
Zre)4 a1, pepsin plastein 5} Glu-papain plastein o]
90.62.2 7b4 Eob 24940 SRm, ASEAE
4 FPC = 27} 78.6, 72.5% ¥y & &
gt 4% azk& FPCr} 1.00.2 %7k =
1, plastein A =¢ #9-& 0+0.02 ¥ e
A ¥sstdch dbde) FAE bFFA AUES
Jebd e AEe thE A Fel usl pepsin L
B34 1P S0 e bl Aol ERolgd. 2
Pt ALY Az QelA AT Aolx L+ o
g

Table 4. Color value of peptic hydrolysate,

FPC and plastein products

oo 3

i

Color value

Product
L a b AE
Peptic hydrolysate 78.6 —0.1 17.8 20.0
FPC 72.5 1.0 15.1 22.7

Plastein products
Pepsin plastein 90.6 —0.2 6.5 4.0
a-Chymotrypsin plastein 88.9 0.0 7.7 5.7
Papain plastein 8.3 ~0.2 9.4 8.5
Protease plastein 86.2 0.0 10.7 9.6
Glu-papain plastein 90.6 —0.2 6.5 4.0
Leu-papain plastein 89.9 -0.1 6.7 4.3

4. IR spectrum

Fig.4x whild Tx9 5344 7157 4 T
Aol A éz‘,g; Seksts] Y5k b2 E,
AAz38 o]% 2 FPC Y IR spectrum - ¥} m3}e]
vebd FHolvh. Figidald & F gxeo] {1,
650 cm—te 4] u] md 7HEF Ta] B SR ggled,
FPC &} 7443858 <Fslrls sl F93 shabg
el A of g3t st FFAE ki z 39 u}
o] e Azz w]Fo] IR spectrum 4kef] 2] FPC
ASEAE] EAAq 79 xF3 33HE )

oft B
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