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Table 1 Chemical compositions of fresh patin fish meat, sarcoplasmic and myofibrillar proteins and their
hydrolysates as affected by papain, alcalase and flavourzyme (%)

Sample Moisture Protein Ash Lipid

Fresh Patin Fish Meat 7842+ 1.15 1523 +1.22 1.10+0.16 5.01+0.98

Sarcoplasmic protein 3.24+0.11° 86.20 + 1.66" 2.80 +0.98° 0.93+0.14
Papain-SPH" 4.46 +0.13° 83.20+ 1.72° 3.83+1.28" N/S
Alcalase-SPH 4.62 +0.10™ 81.60 + 1.23% 3.90 +1.47° N/S
Flavourzyme-SPH 4.83 +0.12° 79.40 + 1.02° 430+ 1.39° N/S

Myofibrillar protein 3.53+£0.33% 93.46 + 0.89° 1.10 £ 0.08¢ 0.29 £ 0.08
Papain-MPH" 2.14+0.10° 87.39+1.15° 2.40+0.16° N/S
Alcalase-MPH 2.45+0.08° 84.75 + 1.03% 2.80 + 0.08° N/S
Flavourzyme-MPH 2.75+0.12° 82.60 + 1.23° 3.40 + 0.24° N/S

¥ Mean of % in the same column without a common superscript letter differ significantly (p<0.05)
- Values shown are the mean + standard deviation of three replicates
"SPH: Sarcoplasmic protein hydrolyzed with papain, Alcalase and flavourzyme
"MPH: Myofibrillar protein hydrolyzed with papain, Alcalase and flavourzy
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Table 2 Amino acid composition of sarcoplasmic and myofibrillar proteins of p.sutchi and their
hydrolysates using proteases

AminoAcides  Sarcoplarmic . Favouzyme-  Myofibrillar . Flavourzyme-
o, Prosin PapainSPH  Alcalaso-SPH SPH Protein PapainrMPH  AlcalaseMPH MPLL
AspaticAcid ~ 11.19+007  1115£012  11.13+009" 11.13+010°  1017+016°  1022+017°  1032+014°  10.15+0.12°
Serine 404+011° 4214008  411+003° 4204011 4180110 4244018  420+009" 414015
GltamicAcd ~ 1016+016" 1057007  1023+009"  1050+0.13°  159+022°  1612+030° 1721029  1802+024"
Glycine 698+003°  69+011°  706+006° 754+£010° 356+£014° 357017 343024 330012
Histidine 20+021° 341014 357004 335+009" 2374016 261+£020°  248+01 226+0.12°
Arginine 403+011°  404+006"  415+011% 410+007 488+026"  480+018°  446+023%  449+025F
Theonne”  542+011°  552+007°  581+011%  571+013% 626+082°  649+018°  618+025°  626+0157
Alanine 5724015 575005  550+026" 629003 536+088 5484026  600+010F  532+023°
Proline 394019 32040090 3144007  304+010™7 299+064™ 305012 2534+02%  249+017
Tyrosine 2514012°  252+0200 2544036 2424008 349+028'  279+013°  246+013° 2444017
Valine” 5274008  548+007  5350+008" 536+0.13" 4774002 4AT3+014° 4684015  468+019°
Methionne™ ~ 498+011"  460+015° 401012 452+009" 543+057 540£023°  545+031°  568+0.11°
Lysine’ 1068+006°  1073+006°  1089+005°  1047+015™  934+066° 99+011° 10254017  1037+0.13™
Iolucine”  464+013%  469+004° 473002 422+008 43+042"  433+011%  435+010°  426+019
Leucine’ 738006  7TH4+004  748+006™ 733011 786027 788+018"  806+012°  784+011™
Phenylalanine”  5.12+008"  514+006°  527+005" 513008 363+029°  326+011°  287+013'  287+012°
Cysteine 2204009  19R2+007  181+014% 198+0.13° 156+£015*  1.60+017" 130+007 149+0.12%
Topophan”  265+011°  267+003°  305+007  304+0015  38+017  441+010°  398+012° 3844018
TEAA! 4906 4968 5031 4913 4782 4901 4830 4804

SIS s g0 Vo 3 ST il Aol lge b 355 A5
Trp Leu wile SSbes,T L KT anl sl gy L5

- Values shown are the mean + standard deviation of three replicates
Essential amino acid
'Total essential amino acid
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Table 3 The effect of time on degree of hydrolysate (DH), soluble protein and peptide content of
sarcoplasmic protein

Samples Times of Protein solubility Peptide content
incubation (min) (mg/g) (mg/g)

Sarcoplamic Protein - 384 +2.13" 18.8+ 1.31"
30 62.60 + 2.75° 123.7 + 4.49 179.0 + 1.47°

Papain-SPH 60 82.40 + 1.82° 363.0+ 3.74° 188.0+ 1.22¢

90 7523 +2.17° 336.0+ 1.63° 194.4 + 1.23¢

120 73.53 £2.01° 312.3+ 2.05¢ 197.7 £ 1.39°

30 60.63 +2.71° 114.7+ 1.69* 194.4 + 1.55¢

Alcalase-SPH 60 79.80 + 0.89° 319.0+ 1.63¢ 198.1 + 1.06°
90 74.50 £ 1.28° 305.3+ 2.49° 200.0 + 1.64°

120 73.16 + 1.06° 276.3+ 2.498 204.4+131°

30 59.70 +2.59° 108.0+ 2.16' 163.6+1.71"

Flavourzyme-SPH 60 7730+ 1.18° 285.0+0.81" 171.2 +0.98¢
90 73.20 + 1.74° 259.3+2.62" 179.8 + 0.98"

120 71.83 + 1.82¢ 231.0+ 1.63 184.1 +1.39¢

*MMean of % in the same column without a common superscript letter differ significantly (p<0.05).

- Values shown are the mean + standard deviation of three replicates

Table 4 The effect of time on degree of hydrolysis (DH), soluble protein and peptide content of

myofibrillar protein
Times of o Protein solubility Peptide content
Samples incubation (min) DH (%) (mg/g) (mg/g)
Myofibrillar Protein - 82.83£2.16' 85.4+ 1.47°
30 46.16 + 1.41¢ 3423+ 147 2452 +0.98¢
Papain-MPH 60 65.83 + 1.28¢ 455.8 +1.69" 261.4+1.14°
90 88.53 +0.25" 496.4 + 1.47° 279.2+1.47°
120 89.17 +0.31° 559.8 +2.33° 299.1+ 1.71°
30 40.60 + 0.43" 325.4 + 1.96 206.0 + 1.22"
Alcalase-MPH 60 60.33 + 0.50° 441.1+1.71% 224.0 + 1.55°
90 82.18 +1.37° 4823 + 1.10° 240.0 + 1.55°
120 83.60 = 0.50 536.0 +2.04° 263.8+1.47°
30 36.53 +0.70' 310.5+1.31* 188.0 + 1.02’
Flavourzyme-MPH 60 52.80 + 1.36" 424.4+1.18" 196.8 + 1.22'
90 72.80 + 0.86° 456.6 + 1.75 210.2 + 0.98¢
120 74.16 + 0.53¢ 502.1 +1.22¢ 2242+ 147"

*“Mean of % in the same column without a common superscript letter differ significantly (p<0.05).

- Values shown are the mean + standard deviation of three replicates

YY


http://dx.doi.org/10.22034/FSCT.19.130.213
https://dorl.net/dor/20.1001.1.20088787.1401.19.130.18.7
https://fsct.modares.ac.ir/article-7-63368-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-24 ]

[ DOR: 20.1001.1.20088787.1401.19.130.18.7 ]

[ DOI: 10.22034/FSCT.19.130.213]

VEe) 53T 6y 05 Y oslad

@ W 5 S SOl 8 et e
Glasdssdes <D= (P <0.05) 54 wslize gls ome 5k
AL sl b e s S SOl (8
CAVAY 5505 e S e T L YA I 550 0L
(& 5T Jsd) bl csii @ e S 2 p S Jee 00W/A
sl s 4 Yl s MPH 5 L SPH (VL eJb>
Aot b oS IS5 055 b sladzy A5 5 450 el
e (SR ok gl e llel sy, e sl &S
LK Ul 5 sl asls ey cows gla g,
LY sl axsls 1 bl s OT L i S5sode sbadi s
39 Jdoal S5 Gl OpnSIE Sl esdle
S e Sl ey Sak Sl b mle St SO«
A sy sl sdaoda as e pl b s LA
b O 5ol sSO1 adds e 51 ey Sooay S5l 055 53 oDl
CIN- S Sl s Ak e RS mlinsd 5 SYSIT b
LSl b Osmel SO0 aids VY 51 o Dl udsee 055 2
sless 53 2 DH 35 45 515 ol el 3l a5l Olomes
Lcsl Jall sy o= il l3 MPH , SPH
G b S Wl ged s 4 8 8 Ao s Ve B J
03 o3 glslstla sy 4 oomen 5 el S 4
CIN= disd sl ooden WIS ad oS 5580 b (s
sSan Sbde 5 bt ol e S S
5 20wl glasl @5 e dsl e o OBl e
Gl iSen s Sulysses 5 oSsn maw 53 el
el bt G e [8E] 2l (Saew S8
S Al pd e sl s S s ln
wim ! ot b ale o3, 50 s e (550
U JeeS 55 5 sl Slaes S 5 oz 5SS o3Il s
sl b oziy bls O &S el w3 515 (5oxe 3

T80 5801 S o el 3 1 Lasdsden mmss ST i3l
3 b 5 S Sole s Ay Gl
Slyen ol 0 o303 0L £ 5T s 55 W6l slapdssn
LB b & 05l s 0l Ll L MPHS 5 SPHS azg
oS n Ay lyme (P < 0.05) il Bl ex s
s a Wl Ol 5 Db 5 Seandly Sl

AR

Sl edd sdalie DH olie cpme s e 0l &K s
sdalie slie 51 VL e 5 BB L5k 4 2L slasd st
(P < 0.05) 55 bl 5 VST slajles sl ol
SPH ol 55 (Aos AV/S) DH ds s o 530 (7 Jsis)
oo 3T aen (sl 5 Gl b 0l ST adds Ve 51 56
A 0l s aBs T Sl e okd salie DH sl
JOuR

I3 U DH slie s 5T oS 53 D b see 55 ol 2
Sasde Ol SO s (8 dsdr) <db Ll e Ol
s LB sk 4 bl sosas 5o DH olie s ool
AV (P <0.05) 55 o 5 VSIT slasles 51 5VL
g 50 W sode ¢l (Aoss A\Y) DH a5
WSS B Y S w4 8Ll Sl L

S Abe bl Sl s ke (w4 s L
Al W e 51w s 53 el (it Sladis
S spie Job Gl ofsn daode A Sl
Joee 03 s S sSn Shp Aee S Gy ki
DH jsle dap sl aan sl [8)] g bl o 31 Jlas
Ly il 2l sl ai3s Ve Sl ey skt sdalia
S S st Gl oS ol LT alie bagdyus
ST U e Sl Povudgaris s P. lunatus s «\s
DS L Ols el STy e RS Y] A4S edalia
Ol Jld s Glsodes (sl s se gty gladisy chlils
s 53 el S SN s by w5l s W w5l
by Oy & D sams (pl by med 5 sdsdes 51 2V
o bl lasden Al sla S Gln S Sl e
Sl g 45 313 OLES Laasls l S e fas s 3,0n
e kit Gl sl eslial s Slae T daintis g
2 RS e Sea pasdes a5 s Job s eslinl
S sl L] WS b Ll Slaens) 1T el
Ol il b DH slis sl aen 3 3 e
oSkt S LMPH o1 . DH. ) 530 .l (5531 505,08
o el (Sen b Sles Lo s DH YL 5l a2 0 5
3 VST s 5585 5T Rl sl 8 it s o)

d 53 s Sl aodes 4 Gl i


http://dx.doi.org/10.22034/FSCT.19.130.213
https://dorl.net/dor/20.1001.1.20088787.1401.19.130.18.7
https://fsct.modares.ac.ir/article-7-63368-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-24 ]

[ DOR: 20.1001.1.20088787.1401.19.130.18.7 ]

[ DOI: 10.22034/FSCT.19.130.213 ]

wdde aled S5 5s sla fﬁw S anclie

Ol S

SDS-PAGE LG, 55 Vb JsS5e opis, oS50
b SandsSole s lapdsds aen i sdalis
Ve e.\.m;;;u?b;.,_u@&li’uw IS s slasil
SDS- S s> 53k woslis 5 Lin g aze O 5l> 5LS YA/

A sdalie PAGE

200
116 - ——

97.4
66.2

45

21.5

14.4

-
——
—

31 - —
[
——r

1

200
116

97.4 - -

66.2 - —

45 .——-
————
-

¢ =
31 - -— -
21.5 | —
14.4 -
1 2 4 5

(B)

Fig 1 SDS-PAGE pattern of sarcoplasmic (A) and
myofibrillar (B) proteins and of their hydrolysates
obtained after 60 min and 120 min incubation,
respectively.

In both SDS-PAGE profiles, lane 1 represents protein
marker; lane 2, control (unhydrolyzed samples); lane
3, papain treated samples; lane 4, Alcalase treated
samples and lane 5 shows sampes treated with
flavourzyme.
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ABSTRACT

ARTICLE INFO

The present work aimed to study the effect of enzymatic hydrolysis of
sarcoplastic and myofibrillar proteins from pangasius sutchi fish on the
chemical compositions, the solubility, degree of hydrolysis (DH), peptide
content and amino acid compositions was evaluated and their molecular weight
recorded. The fish sarcoplasmic protein hydrolysates (SPHs) and myofibrillar
protein hydrolysates (MPHs) were produced using three types of proteases:
papain, alcalase and flavourzyme. Physicochemical properties of proteins and
molecular weight were investigated. Results indicated that type of protease
affected the degree of hydrolysis (DH), where all of the enzymes showed high
rate of hydrolysis during the first hour, and then gradually decreased. The type
of enzyme and the extent of the DH greatly influenced the amino acid residue
composition and the molecular weight of the protein hydrolysates. Different
amino acid composition of proteins and their hydrolysates was observed. The
soluble protein and peptide content of hydrolysates significantly increased by
the increase in time of incubation. The high amount of hydrophobic and
aromatic amino acids in the SPH and MPH can enhance the biological activities
of the peptides. Results suggest that the protein hydrolysates derived from patin
may be used in functional food and supplements.
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