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PEPTIDES HYDROLYSIS USING PROTEASE TP2 ISOLATE FROM SWAMP
PLANT SILAGE

Ace Baehaki, Indah Widiastuti, Citra Nainggolan, Nuni Gofar

STRACT

9::: purpose of this res was to study the antioxidants activities of peptides from ski“‘lsh of snakehead (Channa
striata), using hydrolysis of protease TP2 isolate from swamp plant silage. This research 5 treatments hydrolysis time
(0, 30, 60, 90, 120 min, respectively), with two replicates, which included several stages of preparation and pre-treatment
of the snakehead fish skin production of protease enzymes which were isolated from swamp water, preparation of protein
hydrolysates, measurement of hydrolysis degrees, analysis of peptides content and analysis of the antioxidant activity.
Results showed that the treatment had given a significant effect on the 5% level of the degree of hydrolysis production
(13.98% — 27.08%), with peptides content of 2.?3@— 3.78% and antioxidant activity (10.75% — 20.7%). The results of the
degree of higfgplysis indicate that the longer the hydrolysis time, the percent degree of hydrolysis will increase. Peptide
content and antioxidant activity were increased with increasing hydrolysis time.
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INTRODUCTION

radical deterrent), a minelmchelaling, metal-reducing

Snakehead fish in South Sumatra is generally used as
basic ingredients of the typical Palembang food industry,
namely pempek, kerupuk, and kemplang. The processing
process produces waste, one of which is skin waste. The
waste 1s still underutilized due to lack of technological
equipment, low commercial value, and a lack of
application to the waste (Blanco et al., 2007).

Unused waste contains very important nutritional
compounds such as protein content (collagen and keratin)
and mineral composition (Moller et al., 2008). This waste
has the potential to be usedZ® a protein hydrolysate
containing bioactive peptides. Several studies have shown
that fish protein hydrolysates have functional properties as
antihypertensive, anticancer, antimicrobial, and
antioxidant. Bioactive peptides can be obtained bgEjveral
methods of hydrolysis, namely hydrolysis with digestive
enzymes and hydrolysis by proteolytic enzymes produced
by microorganisms or plants (Korhonen, 2009).

EBhe bioactive activity of peptides is very diverse and is
determined by the sequence of amino acids that make up
it. Some bioactive peptides can be precursors of proteins or
peptides that will be active when hydrolysed from natural
proteins through enzymatic hydrolysis in the digestion,
fermentation, and processing processes (Korhonen, 2009).
Bioactive peptides have several mechanisms of
antioxidants, among others: as radical scavenging (fiee

agents and protectors (Elias et al., 2008). The antioxidant
activity of bioactive peptides is strongly influenced by the
natural nature and composition of the relevant peptide
fragments (Phelan et al., 2009). This is very much
@F@rmined by the specificity of the protease enzyme used
(Korhonen and Pihlanto, 2006). The potential for
peptides as antioxidants is not only limited to the
prevention of risk factors for degenerative diseases, but
also for cosmetic composition and food preservation
(Samaranayaka and Li-Chan, 2011).

Proteases are hydrolytic enzymes that can break down
peptide bonds between amino acids. Protease enzymes
hydrolyse peptide bonds specifically from their original
proteins, thfproduce peptides with sequences and diverse
functional properties (Gonzaffl-Rabade et al., 2011).
One source of proteases are some microorganisms that
have been known to produce proteases for commercial
applications are Bacillus, Lactobacillus, Pyrococcus,
Termonospora,  Rhizopus, Mucor, Endothia and
Aspergillus (Rao et al., 1998). In this study using TP2
isolates from swamp plant silage which had a high
protease enzyme activity (Baehaki et al., 2018). Protease
enzymes are used to hydrolyse proteins in snakehead fish
skin and then the hydrolysates produced are tested for
antioxidant activity. Antioxidants are known to inhibit the
work of free radicals so that the search for antioxidants
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from snakehead fish skin is an effort to optimize the use of
natural materials in Indonesian waters.

Scientific hypothesis

Protease from swamp plant silage isolates can be used for
hydrolysis of snakehead fish skin (Channa striata) to
produces peptide with antioxidant activity. Degree
hydrolysis, peptide content and antioxidant activity
increase with increasing hydrolysis time.

MATERIAL AND METHODOLOGY

Materials

The materials used in this study were snakehead fish
(Channa striata) size +500 g (weight), TP2 isolate,
trichloroacetic aciaMcrck, Germany), NaOH (Merck,
Germany), DPPH and nutrient Agar (Merck, Germany).
The tools used include pH meter, OHAUS analytical
balance, incubator, micropipette (Single Channel Capp 10-
100 Ul, USA), autoclave (Hirayama, Japan), hotplate
(Cimarec, United Kingdom) and spectrophotometer.

Methods
Preparation of Snakehead fish Skin

The preparation of snakehead fish skin is done according
to the method of Liu et al. (2015). Preparation is done by
separating the skin from other parts such as scales and the
rest of the meat. The skin is cut to the size of
approximately 1 x 1 ecm? using scissors. The first stage is
the pre-treatment process with NaOH solution which aims
to eliminate non-collagen proteins and other impurities
such as fat, minerals, pigments, and odours. The fish skin
of Channa striata is soaked in NaOH solution with
a concentration of 0.05 M for 6 h and every 2 h the NaOH
solution is replaced with the ratio between the skin and
NaOH solution is 1:10 (w/v). The fish skin of Channa
striata immersed in selected NaOH is washed to near
neutral pH.

Refresher Culture

The way the culture of refresher works is as follows: The
culture used in this study was in the form of culture stored
in the refrigerator. Therefore, the culture must be refreshed
first. Approximately 1 ose was scratched after being
transferred into a test tube containing 10 mL of sterile NB
media, then incubated at 37 °C for 24 h. Flnlt:l'l'l'l[}l't:,
0.1 mL of the test tube containing the culture was taken
and put in another test tube containing 10 mL of sterile LB
media to be incubated at 37 °C for 24 h. Incubated cultures
are ready for use.

Protease Production from TP2 Isolate

The production of protease enzymes uses the method of
Baehaki, Rinto and Budiman (2011) modified, carried
out as follows: TP2 isolates were inoculated on 10 mL of
Luria Bertani Broth (LB) media with 1% tripton
composition, 1% NaCl, and 0.5% yeast extract. LB media
taken 10% of the amount of media then added to the new
Luria Bertani Broth (LB) media as a medium for
producing proteases. The media is then incubated in the
shaker incubator for 45 h, at 37 °C at a speed of 120 rpm.
The extraction of the protease enzyme was carried out by
centrifuging the medium of bacterial growth at a speed of

3000 rpm for 15 min at 4 °C. The supfflatant is an enzyme
extract that will be used to hydrolyse protein.

Hydrolysates Production

The preparation of protein hydrolysates was carried out
according to the method of Bhaskar et al. (2008). The raw
material in the form of fish skin pre-treatment has been
mixed with a pH 7 buffer until homogeneous by
comparison (1:10). The protease enzyme is added with a
concentration of 20% (v/v). The mixture is then
hydrolysed at 55 °C for 0, 30, 60, 90, and 120 min using a
water bath shaker, during the hydrolysis process the
sample is stirred regularly. The results of hydrolysis are
included in the water bath to inactivate the enzyme at a
temperature of 85 °C for 20 min. Samples were centrifuged
for 20 min at 10 °C with a speed of 6000 rpm to separate
the dissolved fraction (supernatant) and the non-soluble
fraction (pellet). The protein hydrolysate of snakehead fish
skin (Channa striata) produced was frozen, before being
used analysed.

Degree of Hydrolysis.

The degree of hydmlysis is calculated bEEM on the
percentage ratio of trichloroacetic acid (TCA) according to
the method of Hoyle and Merritt (1994). 20 mL of
protein supernatant'hydrol{jite added 20% TCA (w/v) as
much as 20 mL. Theffhs centrifuged at a speed of 8,000
pm at 4 °C for 10 min. T resulting supernatant was
analysed for protein content. The degree of hydrolysis can
be calculated using the following fomlu]a

7
% DH = 100 x dissolved nitrogen in TCA 10%
Total nitrogen in the sample

Analysis of Peptide Content

Analysis of extract peptide levels was carried out using
the formol titration method (Wikandari and Yuanita,
2016), as fo]lme A total of 5 mL extracts of the sample
are put in 100 mL Erlenmeyer. Then extract the sample
added 10 mL aqua bides and £0.5 mL PP indicator. Then
the sample was titrated with 0.1 N NaOH until it is pink.
Samples added 1 mL of 40% formaldehyde solution and

titrated with NaOH.

1

%§= _a
Bx 10

x NaOH x Ar N x FP

Where:
a = Titration Volume Formol; b = Sample Weight;
fp = Dilution Factor

Analysis @8 Antioxidant 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 hydrolysate filtrate which was diluted
20 times with ethanol solvent p.a. The sample solution and
the comparative antiox§idnt solution that was made each
were taken as much as 1.5 mL and reacted with 1.5 mL of
0.1 mM IZBPH solution in a test tube. The mixture is then
vortexed and incubated at 37 °C for 30 minutes and the
absorbance is measured at a wavelength of 571 nm to
determine its inhibitory percent. The results of absorbance

Volume 14

2020




Potravinarstvo Slovak Journal of Food Sciences

measuremenffland to determine antioxidant activity are
expressed in the formula:

% Inhibition =blank absorbance - sample absorbance x 100
blank absorbance
Statistical analysis

All experiments were carried out in triplicate and the
results are reportedfmeans 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 software (IBM, USA).

RESULTS AND DISCUSSION
Degree of Hydrolysis

The degree of hydrolysis is a parameter that shows the
ability of proteases 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
hydrolysis process (Hasnaliza et al., 2010). Hydrolysis
conditions are generally influenced by substrate
concentration, enzyme concentration, temperature, pH, and
time (Muchtadi et al., 1992). ft:rent hydrolysis times
will produce different types of free amino acids and
peptides which can 8 seen from the percentage of
hydrolysis. The value of the degree of hydrolysis changes
during the hydrolysis process. The percentage value of the
hydrolysis degree of snakehead fish skin (Channa striata)
can be seen nffigure 1.

The results of the degree of hydrolysis indicate 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 time was
13.98% and the highest value of hydrolysis degree in the
treatment 90 min hydrolysis time was 27.08%. The degree
of hydrolysis of snakehead fish skin increased faster in the
first 30 min, however, after hydrolysis time of 30 to
90 min there was an increase but not significant (p <0.05).
This might be due to the hydrolysis time that was used not
long. In the study of Gomez-Guillen et al. (2010), the
hydrolysis level of gelatine hydrolysate of tuna skin and
squid skin using alkalase has a maximum hydrolysis
degree value of 47.52% incubated for 150 min and 43.46%
after incubation for 110 min.

In this study, there was a 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 research of Khirzin et al. (2015),
on the hydrolysis of collagen protein peptides from gamma
sea cucumber using the pepsin enzyme, decreasing the
degree of hydrolysis starting from the treatment when

hydrolysis 180 min at 54.54%. Decreasing the degree

hydrolysis was caused by several conditions including a
decrease in the concentration of available peptide bonds to
be hydrolysed, decreased enzyme activity, and the
inhibition of the substrate hydrolysis process by the
products produced (Guerar@t al., 2001). Literature
studies show that there was a relationship between the
EBeree of hydrolysis and its bioactivity, generally its
antioxidant activity (Klompong et al., 2007) and ACE
mhibitors (Chen et al., 2012).

Peptide Content

Peptides are composed of two or more amino acids that
form a bond. If the number of amino acids below
50 molecules are called a peptide if more than 50
molecules are called proteins. Bioactive peptides have
extensive biological functions and are beneficial for health,
which can function as antimicrobial, antihypertensive,
antioxidant, anticytotoxic, and mineral transporting
activities (Korhonen and Pihlanto, 2006). 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 fEtht: body (Gelse et al., 2003). Peptide
level analysis was carried out by the formol titration
method (Wikandari and Yuanita, 2016).

The purpose of this hydm]ysimrls to produce peptides
with lower molecular weights to produce peptides with
higher antioxidant activity. The average value of the
peptide content contained in snakehead fish hydrolysate
was shown in Figure 2. The results of the research on the
determination of peptide content, the average value of
protein hydrolysate peptide content of snakehead fish skin
produced ranged from 2.73 to 3.78%. The hydrolysis time
treatment of 0 min was not significantly different from the
hydrolysis time treatment of 30 and 60 min but it was
significantly different from the hydrolysis time treatment
of 90 and 120 min. This shows that hydrolysis time that
was not long (30 and 60 min) produces the same peptide
content as without hydrolysis (0 min), but the use of
90 and 120 min of hydrolysis time results in increased
peptide content.

30
25
20

Degree of Hydrolysis (%)

30 60 90
Time of Hydrolysis (Min)

Figure 1 Degree of Hydrolysis of Snakehead Fish
(Channa striata) Protein.

120

35

25

1.5

Peptide Content (%)

0.5

30 60 90
Time of Hydrolysis (Min)

120

Figure 2 Peptide Content of Hydrolysis Protein from
Snakehead Fish ( Channa striata).
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Detenmination of peptide content was carried out using
formol titration, the end point of the titration if the colour
changes to pink colour. EJptide bioactivity was influenced
by molecular size and amino acid composition (Gomez-
Guillen et al, 2011). Putalan (2018) states that the
hydrolysis time can increase the concentration of peptide
content in the selar fish hydrolysate proteiff) Nielsen et al.
(1997) also state that peptide content increase as the
degree of hydrolysis increases, this was because during the
process of hydrolysis the protein was broken down into
simpler peptides.

Affioxidant Activity with DPPH Method

In this study, the antioxidant activity of protein
hydrolysate of snakehead fish skin was measured using the
DPPH method. DPPH which has the molecular formula
CisHi2NsOs and l@cu]ar mas was 394.33, DPPH was a
stable free radical that can react with other radi@@@s to form
more stable compounds (Molyneux, 2004). DPPH can
also react with hydrogen atoms to form a stable reduced
DPPH (dipheny! picrylhydrazine). A compoun@F@an be
said to have antioxidant activity if the compound?@e to
donate its hydrogen atom (Molyneux, 2004). The DPPH
method can be used to test solid or liquid samples and is
not specific to certain antioxidant components (Baehaki et
al,, 2015). Percent of DPPH free radical inhibition of
snakehead fish skin protein hydrolysate was shown in
Figure 3.

25

20 b

Radical Scavenging Activity
(7o)
=)

0 30 60 90 120
idme of Hydrolysis (Min)

Figure 3 Radical scavenning activity of hydrolyze
from Snakehead Fish (Channa striata).

The results of the study showed that the highest
antioxidant activity produced had a percentage of 20.7% in
the treatment of 90 min hydrolysis time. Figure 3 shows
the difference between radical scavenging activity
(antioxidant activity) without hydrolysis (0 min) and
hydrolysis (30 to 120 m@%) The hydrolysis time used
(30 to 120 min) produces radical scavenging activity that
was not significantly different (p <0.05), this may be due
to the hydrolysis time was used not long and the enzyme
was used crude enzyme from TP2 isolate.

Several studies on the antioxidant activity of pr&ins
have been carried out such egg yolk protein (Park et al
2001), Alaska Pollack skin gelatine hydrolysate (Kim et
al. ZM), pork protein (Carlsen et al. 2003), yellowfin
fish protein (Jun et al. 2004) and collagen from skin fish
(Bachaki et al., 2016).

CONCLUSION

Protease from swamp plant silage isolates can be used for
hydrolysis of snakehead fish skin (Channa striata) to
produces peptide with antioxidant activity. The difference
in hydrolysis time §ffhe preparation of snakchead fish skin
hydrolysates has a significant effect on the degree of
hydrolysis, peptide content, and antioxidant activity
(p <0.05).

REFERENCES

Bachaki, A., Lestari, S. D., Romadhoni, R. 2015. Protein
hydrolysis from catfish prepared by papain enzyme and
antioxidant activity of hydrolyzate. Jurnal Pengolahan Hasil
Perikanan  Indonesia, vol. 18, no. 3, p. 230-235.
https://doi.org/10.1 7844/jphpi.v18i3.11208

Bachaki, A., Lestari, S. L., Tirtayasa, A., Hidayat, A.,
Gofar, N. 2018. Production and Characterization of Protease
from TP2 isolate from Plant Swamp Silage. Research Journal
of Biotechnology, vol. 13, no. 12, p. 18-21.

Bachaki, A., Rinto, Budiman, A. 2011. Isolation and
characterization of protease from Indralaya soil swamp
bacteria. South Sumatera. Jurnal Teknologi & Industri
Pangan, vol. 22, no. 1, p. 4045, Available at:
http://joumal.ipb.ac.id/index php/jtip/article/view/3394/0.

Bachaki, A., Suvhartono, M. T., Sukarno, Syah, D.,
Setyahadi, S. 2016. Antioxidant activity of collagen
hydrolysates from fish skin with a microbial collagenase.
Research Journal of Pharmaceutical, Biological and
Chemical Sciences, vol 7, no. 2, p. 1677-1682. Available at:
https://www.rjpbcs.com/pdf2016_7(2)/[232] pdf.

Bhaskar, N., Benila, T., Radha, C., Lalitha, R. G. 2008.
Optimization of enzymatic hydrolysis of visceral waste
proteins of catla (Catle catla) for preparing protein
hydrolysate using a commercial protease.
Tedmofogt, vol. 99, p.
h /10.1

Bioresource
335-343.
/ 016/].biortech.2006.12.015.
Blanco M , Sotelo, C. G., Chapela, M., Perez-Martin, R. 1.
2007. Towardc cuatamahlc and cfﬁcmm use of ﬁchcry
resources: Present and future trends. Trends in Food Sciences

& Technology, vol. 18, p. 29-36.
https://doi.org/10.1016/1.tifs.2006.07.015
Carlsen, C. U., Rasmussen, K. T., Kjeldsen, K. K.,

Woestergaard, P., Skibsted, L. H.  2003. Pro- and

antioxidative activity of protein fractions from pork
(Longissimus ~ dorsi). European  Food Reserach &
Technology, vol. 217, p-195-200.

https://doi.org/10.1007/500217-003-0733-0

Chen, J., Wang, Y., Zhong, Q., Wu, Y., Xia, W. 2012.
Purification and characterization of a novel angiotensin-I
converting enzyme (ACE) inhibitory peptide derived from
enzymatic hydmlyqatc of grass carp protein. Peptides, vol 33,
no. 1, 42-58. https://doi.org/10.1016/j.peptides.2011.11.006

Ellaq R. I, Kellerby, S. §., Decker, E. A. 2008. Antioxidant
activity of proteins and pcpudct; Food Sciences & Nutrtion,

vol. 48, no. 5, p. 430-441.
https://doi.org/10.1080/10408390701425615

Gelse, K., Poschlb, E., Aigner, T. 2003. Collagens-
structure, function, and biosynthesis.  Advanced Drug
Delivery  Reviews, vol. 55, no. 15, p. 1531-1546.

https://doi.org/10.1016/].addr.2003.08.002

Gomez-Guillen, M. C., Gimenes, B., Lopez-Caballero, M.
E., Montero, M. P. 201 1. Functional and bioactive properties
of collagen and gelatin from alternative source: a review.

Volume 14

Food Hvdrocolloid, vol. 25, no. 8, p. 1813-1827.
https://doi.org/10.1016/].foodhyd.2011.02.007
2020




Potravinarstvo Slovak Journal of Food Sciences

Gomez-Guillen, M. C., Lopez-Caballer, M. E., Aleman, A.,
Gimenez, B., Montero, P. 2010. Antioxidant and
antimicrobial peptide fractions from squid and tuna skin
gelatin. Sea By-Products as Real Material New ways of
Application. In Estelle le Bihan. Sea By-Products as Real
Material: New Ways of Application. Kerala, India
Transworld Research Network, p. 89-114. Available at:
https://core.ac.uk/download/pdf/3605074 1 .pdf.

Gonzalez-Rabade, M., Badillo-corona, J. A., Aranda-
barradas, J. S., Oliver-salvador, M. C. 2011. Production of
plant proteases in vivo and in vitro-a review. Biotecnology
Advances, vol. 29, no. 6, p- 983-996.
https://doi.org/10.1016/j.biotechadv.2011.08.017

Guerard, F., Dufosse, L., Broise, D .L., Binet, A. 2001.
Enzymatic hydrolysis of proteins fromyellow fin tuna
(Thunnus albacares) wastes using alcalase. Jowrnal of
Molecular Catalysis B: Enzyme, vol. 11, p. 1051-1059.
https://doi.org/10.1016%2FS1381-1177(00)00031-X

Hasnaliza, H., Maskat, M. Y., Wan, A. W. M., Mamot, S.
2010. The effect of enzyme concentration, temperature, and
incubation time on nitrogen content and degree of hydrolysis
of protein precipate from cockle (Anadara granosa) meat
fresh water International Food Research Journal, vol. 17, p.
147-152. Available at:
http://www.ifrj.upm.edu.my/17%20(01)%202010/(16)%20IF
RJ-2010-147-152%20Maskat%20malaysia.pdf.

Hoyle, N. T., Merritt, J. H. 1994. Quality of fish protein
hydrolysates from herring (clupea harengus). Jownal of Food
Science, vol. 69, p. 615-619. https://doi.org/10.1111/.1365-
2621.1994.tb06901 .x

Jun, S. Y., Pak, P. J, Jung, W. K., Kim, S. K. 2004.
Purification and characterization of an antioxidative peptide
from enzymatic hydrolysate of Yellowfin sole (Limanda
aspera) frame protein.  Ewropean  Food Reserach &
Techology, vel. 219, p. 20-26. https://doi.org/10.1007/s00217-

foods: indication for health effects. Ewropean Journal of
Nutrition, vol. 47, no. 4, p. 171-182.
https://doi.org/10.1007/s00394-008-0710-2

Molyneux, P. 2004. The use of the stable free radicals
diphenylpicrylhydrazyl (DPPH) for estimating antioxidant
activity. Songllanakarin Journal of Sciences & Technology,
vol. 26, p- 211-219. Available at:
http://rdo.psu.ac. th/sjstweb/joumal/26-2/07-DPPH.pdf.

Muchtadi, M., Palupi, N. S., Astawan, M. 1992. Chemical,
biochemical and biological methods in evaluating the
nutritional value of processed food. Bogor : Inter-University
Center for Food and Nutrition, IPB University.

Nielsen, H., Engelbrecht, J., Brunak, S., von-Heijne, G.
1997. Identification of prokaryotic and eukaryotic signal
peptides and prediction of their cleavage sites. Prorein
Engineering, vol. 10, no. 1, p. 1-6.
https://doi.org/10.1093/protein/10.1.1

Park, P.J., Jung, W. K., Nam, K. S., Shahidi, F., Kim, S. K.
2001. Purification and characterization of antioxidative
peptides from protein hydrolysate of lechitin-free egg yolk.
Journal of the American Oil Chemists’ Society, vol. 78, p.
651-656. https://doi.org/10.1007/511746-001-0321-0

Phelan, M., Aherne, A., FitzGerald, R. J., O Brien, N. M.
2009. Casein-derived bioactive peptides: Biological effects,
industrial uses, safety aspects and regulatory status.
International  Dairy  Jowrnal, wvol. 19, p. 643-654.
https://doi.org/10.1016/].idairyj.2009.06.001

Putalan, R. 2018. Fractionation of peptide stripe trevally
(Selaroides leptolesis) and as antioxidants and inhibitors
ACE. Thesis. IPB University. Bogor.

Rao, M. M., Tanksale, A. M., Gatge, M. S., Desphande, V.
V. 1998. Molecular and biotechnological aspect of microbial
proteases. Microbiology Molecular Biology Reviews, vol. 62,
no. 3, p. 597-635. https://doi.org/10.1128 MMBR.62.3.597-
635.1998

004-0882-9

Khirzin, M. H., Sukamo, S., Yuliana, N. D., Fawzya, Y. N.,
Chasanah, E. 2015. The activity of angiotensin converting
enzyme (ACE) inhibitor and collagen peptide antioxidant
from gamma sea cucumber (Stichopus variegates). Jurnal
Pasca Panen & Bioteknologi Kelautan dan Perikanan, vol
10, no. 1, p. 27-35. https://doi.org/10.15578/jpbkp.v10i1.242

Kim, S. K., Kim, Y., Byun, H. G., Nam, K. S_, Joo, D. §.,
Shahidi, F. 2001. Isolation and characterization of
antioxidative peptides from gelatin hydrolysate of Allaska
Pollack skin. Jowrnal of Agricultiral & Food Chemistry, vol.
49, p. 1984-1989. https://doi.org/10.1021/jf000494]

Klompong, V., Benjakul, S., Kantachote, D., Shahidi, F.
2007. Antioxidative activity and functional properties of
protein hydrolysate of yellow stripe trevally (Selaroides
leptolepis) as influenced by the degree of hydrolysis and
enzyme type. Food Chemisry, vol. 102, p. 1317-1327.
https://doi.org,/10.1016/{.foodchem.2006.07.016

Korhonen, H. 2009. Milk-derived bioactive peptides: from
science to applications. Journal of Functional Foods, vol. 1,
no. 2, p. 1 77-187. https://doi.org/10.1016/].jff.2009.01.007

Korhonen, H., Pihlanto, A. 2006. Bioactive peptides:
production and functionality. faternational Dairy Journal,
vol. 16, no. 9, p. 945-960.
https://doi.org/10.1016/).idairyj.2005.10.012

Liu, D., Nikoo, M., Boran, G., Zhou, P., Regenstein, J. M.
2015. Collagen and gelatin. Annual Review of Food Science
and Technology, vol. 6, p- 527-557.

https://doi.org/10.1146/annurev-food-031414-111800

Moller, N. P., Scholz-Ahrens, K. E., Roos, N,
Schrezenmeir, J. 2008. Bioactive peptides and proteins from

Samaranayaka, A. G. P., Li-Chan, E. C. Y. 2011. Food-
derived peptidic antioxidants: a review of their production,
assessment, and potential applications. Jowrnal of Functional
Foods, vol. 3, 229-254.
https://doi.org/10.1016/].jff.2011.05.006

Shimada, K., Fujikawa, K., Yahara, K., Nakamura, T. 1992.
Antioxidant properties of Xanhone on the auto oxidation of
soybean in cyclodextrin emulsion. Jowrnal of Agricultural &
Food  Chemistry, vol. 40, no. 6, p. 945-948.
https://doi.org/10.1021/§f00018a0035

Wikandari, P. R., Yuanita, L. 2016. The effect of
degradation of proteolytic enzyme on angiotensin converting
enzyme inhibitor activity of bekasam with Lactobacillus
plantarum B1765.  Agritech, vol. 36, no. 2, p. 170-175.

https://doi.org/10.22146/agritech.12861

3
Acknowledgments:

This work was supported by profesi grant Universitas
Sriwijaya and Ministry of Research, Technology and Higher
Education, Republic of Indonesia.

Contact address:

*Ace Bachaki, Universitas Sriwjaya, Faculty of
Agricuture, Department of Fisheries Product Technology,
I1. Pa]t:mbangﬂrabumu]ih Km 32, postal code 30862,
Indralaya, South Sumatera, Indonesia, Tel.:
+6281272512720,

E-mail: acebachaki _thi(@unsri.ac.id
ORCID: http: /www.orcid.org/0000-0001-6402-1060

Volume 14

2020




Potravinarstvo Slovak Journal of Food Sciences

Indah Widiastuti, Universitas Sriwjaya, Faculty of
Agricuture, Department of Fisheries Product Technology,
J1. Palembang-Prabumulih Km 32, Bil'dl code 30862,
Indralaya, South Sumatera, Indonesia, Tel.:
+6281276740036,

E-mail: indah_gw(@yahoo.com
ORCID: https://oreid.org/0000-0003-1492-2463

Citra Nainggolan, Universitas Sriwjaya, Faculty of
Agricuture, Department of Fisheries Product Technology,
J1. Palembang-Prabumulih Km 32, Bil'dl code 30862,
Indralaya, South Sumatera, Indonesia, Tel.:
+6281368877664,

E-mail: citranainggolan 5983 6(a@gmail.com
ORCID: https://orcid org/0000-0002-1725-634X

Nuni Gofar, Universitas Sriwjaya, Faculty of Agricuture,
Department of Soil Sciences, JI. Palembang-Prabumulih
Km 32, postal code 30862, Indralaya, South Sumatera,
Indonesia, Tel.: +6282183462246,
E-mail: gofarnuni(@gmail.com
ORCID: https:/orcid.org/0000-0003-3469-1690

Corresponding author: *

Volume 14

384

2020




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

ORIGINALITY REPORT

20, . 18+ 20

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Submitted to Sriwijaya University
Student Paper

6%

Rinto, S D Lestari, A Baehaki, Y Sari. "The
effect of degradation time in the simulated
gastric fluid for bioactive compounds from
bekasam", IOP Conference Series: Earth and
Environmental Science, 2019

Publication

2

A Baehaki, Herpandi, Rosalina. " Effects of
water chestnut ( ) extract on the shelf-life of
refrigerated catfish ( sp.) fillet ", IOP Conference
Series: Earth and Environmental Science, 2019

Publication

2

Submitted to Universitas Diponegoro
Student Paper

2%

Abiola Olaniran, Helen Abu, Ruth Afolabi,
Charles Okolie, Akinyomade Owolabi,
Oghenerobor Akpor. "Comparative assessment

1o



of storage stability of ginger-garlic and chemical
preservation on fruit juice blends”,
Potravinarstvo Slovak Journal of Food
Sciences, 2020

Publication

Submitted to Institute of Graduate Studies, UiTM

Student Paper

1o

=0

Submitted to UIN Syarif Hidayatullah Jakarta

Student Paper

1o

Dewi Melani Hariyadi, Cynthia Amelia Tedja,
Elok Zubaidah, Sudarminto Setyo Yuwono, Kiki
Fibrianto. "Optimization of brewing time and
temperature for caffeine and tannin levels in
Dampit coffee leaf tea of Robusta (Coffea
canephora) and Liberica (Coffea liberica)",
Potravinarstvo Slovak Journal of Food
Sciences, 2020

Publication

1o

Reinal Putalan, Ifah Munifah, Tati Nurhayati,
Ekowati Chasanah. "Antioxidant and Ace
Inhibitor Potential of Stripe Trevally Fish
(Selaroides leptolepis) Hydrolysate", Squalen
Bulletin of Marine and Fisheries Postharvest
and Biotechnology, 2018

Publication

1o

Submitted to Universiti Sains Malaysia
Student Paper

1o




11 Gimenez, B.. "Improvement of the antioxidant 1 o
properties of squid skin gelatin films by the °
addition of hydrolysates from squid gelatin”,

Food Hydrocolloids, 200907

Publication

Submitted to Asian Institute of Technolo
Student Paper gy <1 %
YONGGANG WANG. "PURIFICATION AND <1 o
CHARACTERIZATION OF ANTIOXIDATIVE °
PEPTIDES FROM SALMON PROTAMINE
HYDROLYSATE", Journal of Food
Biochemistry, 10/2008
Publication
Submitted to Universiti Teknologi MARA
Student Paper g <1 %
Charoenphun, Narin, Wirote Youravong, and <1 0
Benjamas Cheirsilp. "Determination of reaction °
kinetics of hydrolysis of tilapia (Oreochromis
niloticus ) protein for manipulating production of
bioactive peptides with antioxidant activity,
angiotensin-l-converting enzyme inhibitory
activity and Ca-binding properties"”, International
Journal of Food Science & Technology, 2013.
Publication
Submitted to Universiti Teknologi Malaysia
Student Paper g y <1 %




Khantaphant, S.. "Comparative study on the <1 o
proteases from fish pyloric caeca and the use °
for production of gelatin hydrolysate with
antioxidative activity", Comparative Biochemistry
and Physiology, Part B, 200812

Publication

Marta Pokora, Ewelina Eckert, Aleksandra <1 Y
Zambrowicz, tukasz Bobak et al. "Biological °
and functional properties of proteolytic enzyme-
modified egg protein by-products”, Food
Science & Nutrition, 2013

Publication

Jean Mamelona. "Nutritional composition and <1 o
antioxidant properties of protein hydrolysates °
prepared from echinoderm byproducts : Protein
hydrolysates from echinoderm byproducts”,

International Journal of Food Science &
Technology, 12/11/2009

Publication

You, L.. "Effect of degree of hydrolysis on the
e - . <1%
antioxidant activity of loach (Misgurnus
anguillicaudatus) protein hydrolysates”,
Innovative Food Science and Emerging
Technologies, 200904

Publication

Zunying Liu, Yicheng Su, Mingyong Zeng. <1 o
"Amino acid composition and functional °



properties of giant red sea cucumber
(Parastichopus californicus) collagen
hydrolysates", Journal of Ocean University of
China, 2011

Publication

Mun Fei Yam, Rusliza Basir, Mohd. Zaini <1 Y
Asmawi, Rosidah, Mariam Ahmad, Gabriel °
Akyirem Akowuah. " Antioxidant and

Hepatoprotective Activities of . Ethanol Extract ",
Pharmaceutical Biology, 2008

Publication

S{ﬂ?nmgt:eerd to 40335 <1 o
Rafik Balti, Ali Bougatef, Nedra El-Hadj Ali, <1 o
Dorra Zekri, Ahmed Barkia, Moncef Nasri. °
"Influence of degree of hydrolysis on functional
properties and angiotensin I-converting enzyme-
inhibitory activity of protein hydrolysates from
cuttlefish (Sepia officinalis) by-products”,
Journal of the Science of Food and Agriculture,
2010
Publication
Submitted to Universiti Malaysia Terengganu <1 o
UMT
Student Paper
Mai Tian, Bing Fang, Lu Jiang, Huiyuan Guo, <1 o,

JianYun Cui, Fazheng Ren. "Structure-activity



relationship of a series of antioxidant tripeptides
derived from B-Lactoglobulin using QSAR
modeling", Dairy Science & Technology, 2015

Publication

Submitted to De Montfort Universit
Student Paper y <1 %
Kou, Xiaohong, Jie Gao, Zhaohui Xue, Zhijun <1 o
Zhang, Hua Wang, and Xu Wang. "Purification °
and identification of antioxidant peptides from
chickpea (Cicer arietinum L.) albumin
hydrolysates", LWT - Food Science and
Technology, 2013.
Publication
Liu, Q.. "Antioxidant activity and functional
. | | <719
properties of porcine plasma protein hydrolysate
as influenced by the degree of hydrolysis", Food
Chemistry, 20100115
Publication
Nikoo, M., S. Benjakul, D. OcerT, N. Yang, B. <1 o,
Xu, L. Zhang, and X. Xu. "Physical and
chemical properties of gelatin from the skin of
cultured Amur sturgeon (Acipenser schrenckii )",
Journal of Applied Ichthyology, 2013.
Publication
Dae-Yeon Cho, Kyungae Jo, So Young Cho, Jin <1 o

Man Kim, Kwangsei Lim, Hyung Joo Suh,
Sejong Oh. "Antioxidant Effect and Functional



Properties of Hydrolysates Derived from Egg-
White Protein", Korean Journal for Food
Science of Animal Resources, 2014

Publication

Wu, Xiaosa, Luyun Cai, Yuhao Zhang, Hongbo <1 o
Mi, Xuanru Cheng, and Jianrong Li. °
"Compositions and antioxidant properties of
protein hydrolysates from the skins of four carp
species"”, International Journal of Food Science
& Technology, 2015.

Publication

Rosmawati, Effendi Abustam, Abu Bakar Tawali, <1 o
Muhammad Irfan Said, Dwi Kesuma Sari. °
"Effect of body weight on the chemical
composition and collagen content of snakehead
fish Channa striata skin", Fisheries Science,

2018
Publication

Submlt’Fed to International Islamic University <1 o,
Malaysia
Student Paper
Submitted to Australian National Universit

Student Paper y <1 %

Submitted to Indian Institute of Technology, <1 o
Kharagpure
Student Paper

Submitted to Lincoln University



Student Paper
<1

Exclude quotes Off Exclude matches Off
Exclude bibliography On



	ANTIOXIDANT ACTIVITIES OF SNAKEHEAD ( CHANNA STRIAT A) FISH SKIN: PEPTIDES HYDROLYSIS USING PROTEASE TP2 ISOLATE FROM SWAMP PLANT SILAGE
	by Ace Baehaki

	ANTIOXIDANT ACTIVITIES OF SNAKEHEAD ( CHANNA STRIAT A) FISH SKIN: PEPTIDES HYDROLYSIS USING PROTEASE TP2 ISOLATE FROM SWAMP PLANT SILAGE
	ORIGINALITY REPORT
	PRIMARY SOURCES


