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ANTIOXIDANT ACTIVITIES OF SNAKEHEAD (CHANNA STRIATA) FISH SKIN:
PEPTIDES HYDROLYSIS USING PROTEASE TP2 ISOLATE FROM SWAMP
PLANT SILAGE

Ace Bachaki, indah Widiastuti, Citra H. Nainggolan, Nuni Gofar

ABSTRACT

The purpose of this rescarch was to study the antioxidants activites of peptides from skin fish of snakchead (Channa

striata), using hyrolysis of p TP2 isolate from

p plant silage. This rescarch S lrulmems hydrolysis time (0,
30, 60, 90, 120 min, mpcchvdy). with two repli . which i

Tesrheed

the snakchead fish skin  production of proteue enzymes which were isolated from

several stages of prey ion and e uf
P walcr, prep of p

hydrolysates, mcasurement of hydrolysis degrees, analysis of peptides content and analysis of the antioxidant activity.

Results sh d that the

had gave a significant cffect on the 5% level of the degree of hydrolysis production

(13.98% - 27.08%%), with peptides content of 2.73% - 3.78% and antioxidant activity (10.75%-20.7%). The results of the
degree of hydrolysis indicatc that the longer the hydrolysis time, the percent degree of hydrolysis will increase. Peptide

content and antioxidant activity were i d with i

Keywords: Hydrolysis time; protein hydrolysates; skin; snakehead (Channag siriata), antioxidant

INTRODUCTION

Snakchead fish in South Sumatra are generally used as
basic mgredients of the typical Palembang food mdn«ry,
namely pempek, kerupuk and k k The pr '
process produces waste, one of which is skin waste, The
waste s still underutilized due to lack of technological
equipment, low commercial value and a lack of application
to the waste (Blanco et nl.. 2007).

Unused waste very unpon.-nl nutritional
compounds such as protei llagen and k in)
and mineral composition (Maller et IL. 2008). This wasie
has the pcnemul o be uscd s a protein hydrolyzale

Several dicy have sl
lhal l'tsh pvukm hydrolynln have functional propertics as
A antimicrobial and
nnhmud.m ﬂu.-unre peptides can be obtained by severnl
methods of hydrolysis, numely hydrolysis with digestive
enzymes and hydrolysis by proteolytic enzymes produced
by microorganmisms or plants (Korhonen, 2009).

The bunl:llve activity of peptides is very diverse and s
d d by the seqy of amino acids that make up
it. Some bioactive peptides can be precursors of proleins or
peptides that will be sctive when hydrolyzed from naturul
proteins through enzymatic hydrolysis in the digestion,
fermentation and processing processes (Korhonen, 2009)
Biosctive peptides  have  several  mechanisms of
antioxidants, among others: as radical scavenging (free

g hydrolysis time.
dical d. ) 1 chelating. metal red
and protectors (Elias d al, M) Thc lullmudlnl nclmcy
of bicactive peptid d by the

nature and composmon of !he mlcnm peptide fragments
(Phelan et al, 2009). This is very much determined by the
specificity of the protcase enzyme used (Pihlanto, 2006)
The potential for peptides as antioxidants is not only
limited to prevention of risk factors for degenerative
discases, but also for cosmetic composition and food
preservation (Samaranayaka and Li-Chan, 2011),
Protcases are hydrolytic enzymes that can break down
peptide bonds between amino acids. Protcase enzymes
hydrolyze pcp(ide bonds spcclﬁenlly from their original

pmlcuw then g peplic ml.lt qf and diverse
I properties (G z-Rahad tl al, 2011).

One source of § s microbes, some BNt

that hiave been known (o prod for ial

applications  are  Macillus, larmhu llus, Pyrococcus,
Termonosporn,  Rhizopus,  Mucor,  Endothia and
Aspergilluy (Rao et al, 1998) In this study using TP2
isolutes  from swamp plant silage which had a high
profease enzyme activity (Bachaki et a1 2018). Protease
enzymes are used 1o hydrolyze proteins in snakehead fish
skin and then the hydrolyzates produced nre tested for
sntioxidant nctivity. Antloxidants are known to inhibit the
work of free radicals so that the search for antioxidants
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from snakchead fish skin is an effort to optimize the use of
natural matcrials in Indoncsian waters.

Scientific hypothesis

Protease from swamp plant silage solates can be used for
hydrolysis of snakchead fish skin ((hanna strata)

mcrease with increasig hydrolyses ime.

MATERIAL AND METHODOLOGY

Materials

The matermals wsed in this study were snakchead fish
(Channa  striata), TP2 isolates,  tnichloracetic  acid
(Merck), NaOH (Merck), DPPH, nutrient Agar (Merck)
and nutrient Broch (Merck)

The twols used include pH meter, OHAUS analytical
halance, incubator, micropipette (Single Channel Capp 10-
100 UL USA)L auteclave (Himyama. Japan), hotplate

(Ci <. United Kingdom) and spectrofotometer.
Methods
Preparation of Snakehead fish Skin.

Preparation of snakchead fish skin is done according to
the method of Liu et al (2015).  Preparation is done by
scparating the skin from other parts such as scales and the
mufkmmhnmn&emof
approximarely 1 x | cm® using scissors. The first stage is
the pretreatment process with NaOl | solution which aims
10 eliminate non<collagen proteins and other impurities
such »s fat, mincrals, piements and odors. The fish skin of
C. striata is soaked m NaOH solution with a concentration
of 005 M for 6 h and cvery 2 h the NaOH solution is
replaced with the ratio between the skin and NaOH
solution 1s 1:10 (w/v) The fish skin of Canma strigta
mmersed in selected NsOH s washed 10 near neutral pH.

Refraker Culture.

The way the culture of refresher works is as follows: The
culture used m this study was in the form of culture stored
m the refngerator. Therefore, the culture must be refreshed
fmwmlyloscmncntd-dlm:rhehg
transferred in1o 2 1est tube containing 10 ml of sterile NH
media, then incubated 21 37 “C for 24 h. Furthermore, 0.1
ml of the test tube containing the culture was taken and put
1 enother 15t tube 2 10 ml of stenle LB media to
be mcubsted 2t 37 “C for 24 h Incubated cultures are
ready for use

Proteave Production from TP2 Isolate.
The production of protease enzymes uses the method of
Harhaki et al (2011) maodificd, camed out as follows
TP2 solstes were inoculated on 10 ml of Luna Berani
Broth (LB) media with 1% tnpton compenition, 1% NaCl,
and 05% yeast extract. 1B media taben 1076 of the
amount of media then sdded W the new Lunia Hertani
Broth (LB) media »s a medium for producing §

Hydrolysates Production.

Preparation of protein hydrolyzates was camied  out
according to the method of Bhaskar et al (2008). The raw
matcnal n the form of fish skin pretreatment has been
mixed with pH 7 bufTer until homog by ison
(1:10). The protease enzyme undddwnhlmnlm
of 20% (v / v). The mixture is then hydrolyzed at 55 °C for
0, 30, 60, 90 and 120 min using a watcrbath shaker, during
the hydrolysis process the sample is stirred regularly. The
results of hydrolysis are included in the waterbath to
inactivate the enzyme at a temperature of 85 °C  for 20
min. Samples were centrifuged for 20 minutes at 10°C
with a speed of 6000 rpm to sepamte the dissolved fr

Comment [WU1]: Wihre i the
rescarch goal®

e

(supcmatant) and the non-soluble fraction (pellet). The
protein  hydrolyzate of snakchead fish skin (Chanma
striata) produced was frozen, before being used analyzed.

Degree of Hydrolysis.

The degree of hydrolysis is calculated based on the
percentage rtio of trichloroacetic acid (TCA) according to
the method of Hoyle and Merritt (1994). 20 ml of
protein supematant / hydrolyzate added 20% TCA (w/v) as
much as 20 ml. Then centrifuged at asmdol'mm ut
4 °C for |o min. The resulting sup was
for p The degree of hydrolysis can be
ukuhled using the following formula:

%6 DH = 100 x dissolved nitrogen in TCA 10%

Total nitrogen in sample

Analysis of Peptide Content.

Analysis of extract peptide levels was carried out using
the formol titration method (Wikandari and Yuanita,
2016), as follows: A total of S ml extracts of the sample
arc put in 100 ml erlenmeyer. Then extract the sample
added 10 ml aquabides and + 0.5 ml PP indicator. Then the
sample was titrated with 0.1 N NaOH until it is pink.
Samples added | ml of 40% formaldchyde solution and
titrated with NaOIL

SN= _a  xNaOHxArNxFP

Bxl0o
Information:
a = Titration Volume Formol b = Sample Weight
fp = Dilution Factor

Analysis of Antiaxidant Activities with DPPH Method.
Testing of antioxidant activity using the DPPH method
which refers to (Shimada et al, 1992) is as follows: The
samples tested for determining the highest antioxidant
activity were protein hydrolyzate filtrate which was diluted
20 times with ethanol solvent pa The sample solution and
the comparative antioxidant solution that were made cach
were taken as much as 1.5 ml and reacted with 1.5 mil of
O 18 mM DPPH solution in a test tube. The minture is then
vortened and incubated at 37 °C for 30 minutes and the
absothance s measured ot o wavelength of 71 am 1o

The medua 15 then incubated in the shaber incubator for 45
h, at 37 “C at a speed of 120 tpm. Extraction of the
protease ensyme was carnied out by centnfuging the
medium of bacterial growth at a speed of 3000 rpm for 1S
min at 4 “C. Supernatant is an enzyme extract that will be
used 1o hydrolyze protein

& iy inhibitory percent. The results of absorhance

memurcments and 1o determine antioxidant activity are

expressed in the formula

S Inhabition = [Mank sbsorbange-Sunple absothange x 100
Nlank absorbance
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Statistical analysis

All experiments were carried out in triplicate and the
results are reported as means with standard deviations, The
experimental data were subjected to analysis of variance
(Duncan’s test), at the confidence level of 0.05 using the
SPSS version 16 software.

RESULTS AND DISCUSSION
Degree of Hydrolysis

The degree of hydrolysis is a parameter that shows the
ability of protcascs to break down proteins by comparing
amino nitrogen  with total nitrogen, the degree of
hydrolysis can be used as an indicator of the success of the
hydmlysu process (Illmlln ﬂ al, 20!0) l|ydmlyns

arc

concentration, conccmnuon temperature, pll and
time (Muchtadi et al, 1992). Diffcrent hydrolysis times
will produce different types of free amino acids and
peptides which can be seen from the percentage percentage
of hydrolysis. The value of the degree of hydrolysis
changes during the hydrolysis p The p
value of hydrolysis degree of snakchaad fish slun (Clmma
striata) can be scen in Figure 1.

0

- ’ b e s b

X2 {

=

:

s 5

§ %

30 60 9 120
Time of Iydrolysia (Min)

Figure 1. Degree of lydrolysis of Snakchead Fish
(Channa striata) Protein

T'he results of the degree of hydrolysis indicale that the
longer the hydrolysis time, the percent degree of
hydrolysis will increase. The smallest hydrolysis degree
found in the treatment the 0 min hydrolysis Lime was
13.98% and the highest value of hydrolysis degree in the
treaunent 90 min hydrolysis time was 27 08%. The degree
of protein hydrolysis of snakehead fish skin increased
faster in the first 30 minutes after which the hydrolysis
time of 60 min and 90 min al the rale of increase in
hydrolysis degrees was not too significant at 26.27% and |
27.08%. In the study of Gomez-Guillen ef al. (2010), the
hydrolysis level of gelatin hydrolyzate of tuna skin and
squid skin using slkslase has a maximum hydrolysis
degree value of 47.52% incubated for 150 min and 43.46%
afler incubation for 110 mn,

In this study there was u decrease in the value of
hydrolysis degrees in the treatment of 120 min hydrolysis
time with a percentage of hydrolysis degree of 24 97%.
This is in line with the rescarch of Khlrd- et al. (2015),
on the hydrolysis of collag peptides from guma
sca cucumber using the ptpsm cnzyme, decrensing the

degree of hydrolysis starting from the treatment when
hydrolysis 180 min at 54.54%. Decreasing the degree of
hydmlyns is I by I conditi including a
in the ion of available peptide bonds to
be hydrolyzed, decreased cnzyme activity and the
inhibition of the substratc hydrolysis process by the
products produced (Guerard et al, 2001; Hasnaliza et
al, 2010). Literaturc studics show that there was a
rclwonship between the degree of hydrolysis and its
bi ivity, Ily its ioxidant activity (KJ
et al, 2007) and ACE inhibitors (Chen at al., 20!1)

Peptide Content

Peptides are composed of twn or more amino acids that
form a bond. If the number of amino acids below 50
molecules is called a peptide, if more than S0 molecules
are called prolcins. Bioactive peptides have cxiensive
b:ologlcal mwm and are beneficial for health, which
can icrobial,  antihypertensive,
antioxidant, -micyco«oxic and mincral transporting
activitics (Korhonen and Piklanto, 2007). Fish skin
contains collagen which has three polypeptides (a-chains)
in the form of triple helix and can be a source of protein
needs animal for the body (Gelse et al, 2003). Peptide
level analysis was carricd out by formol titration method
(Wikandari and Yuanita, 2016).

The purpose of llus hydmlyus is to produce peptides
with lower mol hts to prod: ptides with
higher antioxidant lctmty The lvcna: valve of the
peptide content contained in snakehead fish hydrolyzate
was shown in Figure 2.

4 ab
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& 25
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g 18
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Time of Iydrolysis (Min)

Figure 2. Peptide Content of Hydrolysis Protein from
Snakehead Vish (Charmma striata)

The results of the res h on the d ination of
peptide content, the avernge value of protein hydrolyzate
peptide content of snakehend Tish skin pnxl«eed mnged
from 273 (o 3.78% I'eplide content increase with
increasing  hydrolysis time, 1 i of J
content was carried oul using Tormol litration, lhc cnd
point of the titration i the color chlnge« oa pmk color.
l'cp!hlc bicactivity is infl d by lar size and
amine ackd composition ((.nmu—(-.lllu et uk, 2011),
The results of the rescarch obtained are in line with
Putalan (2018) which states that lho hydmlysm time can
increase the ion of y I in the sclar
fish hydrolyzate protein, lelw- et nk (2001) nlso states
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that peptide levels increase as the degree of hydrolysis
i this is b during the p of hydrolysis
the protein is broken down into simpler peptides

Antioxidant Activity with DPPII Method
In this study, thc antioxidant activity of protein
hydrolyzate of snakchead fish skin was measured using the

activity. The difference in hydrolysis time in the
preparation of snakehead fish skin hydrolysates has a
significant effect on the degree of hydrolysis, peptide
content, and antioxidant activity.
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