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ABSTRACT

To produce bioactive peptides from collagen was hydrolyzed from Striped Catfish (Pangasius pangasius) using
protease (papain enzyme) and the peptides were evaluated for antioxidant activity. The degree of hydrolysis (DH),
DPPH radical-scavenging activity, and reducing power of the peptides were investigated. Papain enzyme was
further used to produce collagen peptides with different time of hydrolysis. Within 160 min of hydrolysis, the
maximum cleavage of peptide bonds from fish skin and fish bone occurred were found with DH 4.57% and 1.75%,
respectively. Collagen peptide from fish skin and fish bone exhibited the highest antioxidant activity after 160 min
incubation. DPPH radical scavenging activity of collagen hydrolysate from fish bone was higher (71.55%) than that
of these hydrolysed collagen from fish skin (63.06%). However reducing power activity of the collagen peptide
hydrolysed from fish skin (0.817) was higher than that of the collagen peptide hydrolysed from fish bone (0.788).
Therefore, papain enzyme could be used to produce the collagen peptides possessing antioxidative activities.
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INTRODUCTION

Enzymatic hydrolysis is widely applied to improvedaupgrade the functional and nutritional properié food
proteins [1]. Enzyme from different sources armnwnly used to obtain a more selective hydrolysisesthey are
specific for peptide bonds adjacent to certain anaicid residues [2].

Numerous peptides derived from hydrolyzed food ginst have been shown to have antioxidative aa#uitFish
protein hydrolysate such as skin gelatin hydroky$eam Alaska Pollack [3], yellow fin sole [4], ardaska Pollack
[5], have been reported to exhibit antioxidativéiaty. Moreover, preliminary data suggest that fofgsated fish
protein could represent an interesting source titamcer peptides [6], angiotensin |-converting yene (ACE)
inhibitors [7], anti anemia agent [8], and compdneh microbial growth media [9]. However, there aslittle
information regarding collagen peptide from Striggatfish Pangasius pangasius) and their antioxidative activity.

EXPERIMENTAL SECTION

Materials
DPPH (2,2-diphenyl-2-picrylhydrazyl) and all sahte used were of analytical grade and purchased B@ma
chemical (St. Louis, MO, USA). Striped CatfidPafgasius pangasius) purchased from local market (Palembang).

Preparation of skin and bone collagen hydrolysate

Fish collagen was prepared from skin and bone f&tniped Catfish Pangasius pangasius). To remove non-
collagenous proteins, the skin and bone fish wasdnivith 0.1 mol/L NaOH at a solid to alkali sobri (NaOH)
ratio of 1:10 (w/v), followed by continuous stirgrnfor 8 h using an overhead stirrer. The alkalugoh was
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changed every 2 h. Pretreated skin fish was somk&b% acetic acid with a solid to solvent ratfol® (w/v) for
24 h. Skin was washed with cold water until ndupdd, followed by extraction with aquades with @id to
solvent ratio of 2:1 (w/v) for 3 h at B€. Collagen solutions were incubated at optimaiperature for proteolytic
activity of each species for 10 min. Papain enzyvas added into the mixtures. At hydrolysis timeigiested (O,
15, 30, 60, and 90 min).

Degree of hydrolysis

The degree of hydrolysis was estimated accordinthéomethod established by Hoyle and Merritt [10]Jo the
supernatant, one volume of 20% trichloroacetic §€idA) was added, followed by centrifugation at @Q0Gpm at
4°C for 10 min to collect the 10% TCA-soluble méibs. Total nitrogen in the 10% TCA soluble mateand the
substrate was estimated by Kjeldahl method usingté&g protein analyzer. The degree of hydrolysislvas
calculated as follows:

%DH= 100 x [(10% TCA — Soluble nitrogen in samplg)otal nitrogen in sample )]

DPPH radical scavenging activity

DPPH (1,1-diphenyl-2-picrylhydrazyl) radical scagéry activity was measured based on methods destiiiip
Hananiet al. [11]. DPPH solution concentration used was 1 riile solution used in fresh condition and protected
from light. A total of 4.5 ml of test solution inded in a test tube is then reacted with 0.5 niDBPH solution.
Test tube is covered with aluminum foil and inceolit 37°C for 30 minutes then the absorbance vessuned
using a UV-Vis spectrophotometer at length wave &7

The antioxidant activity of each sample was exmésn percentage inhibition of free radicals whisttalculated
by the formula:

% Inhibition= blank absorbance — sample absorbarcE)0%
blanko absorbance

Reducing power

Reducing powerwas determined by the method of @ydi2]. The sample solution (0.5 ml, 40 mg proteijh/was
mixed with 2.5 ml of 0.2 M phosphate buffer (pH Yaued 2.5 ml of 1% (w/v) potassium ferricyanide. Trhixture
was incubated at 5T for 20 min. An aliquot (2.5 ml) of 10%trichorodiceacid was added to the mixture, followed
by centrifugation at 700 g for 10 min. The uppsfelaof solution (2.5 ml) was mixed with 2.5 ml détilled water
and 2.5 ml of 0.1% (w/v) ferric chloride and thesatbance was read at 700 nm. Increased absorbértbe o
reaction mixture indicates increasing reducing powe

RESULTSAND DISCUSSION

Degree of hydrolysis

Research efforts have been focused on the geneitimoactive peptides from a myriad of food s@s;ancluding
collagen, envisaging potential utilization by tleed industry. In particular, investigations havemearried out to
obtain bioactive peptides through the hydrolysisnwfat and fish [3-4, 13]. In the current study, Hielogical

activities of collagen hydrolysates were invedtga on which there are relatively few studieshia literature. The
progression in DH during the hydrolysis of by papanzyme shown in Fig. 1.

Degree of hydrolysis (DH), which indicates the petage of peptide bonds cleaved [14]. The degréwarolysis
(DH) measures the content of peptide bonds cleavéde substrate by a proteolytic agent (papairthé current
case): the higher the DH, the higher the contenélebised amino groups. The DH value increasedglinydrolysis
time, reaching 4.57% for collagen hydrolysate friish skin and 1.75% for collagen hydrolysate fraahfbone in
160 min, which are similar to DH of tuna backbgmetein byo-chymotripsin, neutrase and papain [5].

DPPH radical scavenging activity

Peptides obtained from the proteolysis of varioosdf proteins, are reported to possess antioxidetivitaes.
Antioxidant mechanisms include radical-scavengingib hydrogen-donating capability and free radical
guenching)activity, inhibition of lipid peroxidatip metal ion chelation, or acombination of thesepprties [15].
Antioxidant activities might protect biological $gms against damage related to oxidative strebsiiman disease
conditions. These antioxidant peptides might alsoemployed in preventing oxidation reactions (sashlipid
peroxidation) that leads to deterioration of fo@isl foodstuffs [16]. Fish protein hydrolysates wathtioxidant
activity obtained by enzymatic hydrolysis have begported. Functional foods with such natural adatiants are
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interesting since they can be potentially emplowyéithout toxic side effects associated with the afeynthetic
equivalents. Also, antioxidants from protein hygsaltes might confer nutritional value besides
functional/physiological properties, which are ditdial advantages over the synthetic counter par8].

DPPH radical scavenging activities of fish collageith different time of hydrolysis and source @fpain depicted
in Fig. 1. The collagen peptide from skin exhititdne highest activity (63.06%) after 160 min inatibn and
collagen peptide from fish bone exhibited the hgjhactivity (71.55%) after 160 min incubation.DPP&tical
scavenging activitiy of collagen hydrolysate frorshfbone was higher (71.55%) than that of thesdrdiysed
collagen from fish skin (63.06%) (Fig. 2).
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Figure 1. Degree of hydrolysisof collagen peptide
Bars represent the standard deviation from triplicate determinations
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Figure 2. DPPH radical scavenging of collagen peptide
Bars represent the standard deviation from triplicate determinations

DPPH is a stable free radical that shows maximabdiance at 517 nm in ethanol. When DPPH encouaters
proton-donating substance, such as an antioxidlamtradical is scavenged. The color is changed foonple to
yellow and the absorbance is reduced [19]. Thecetfeantioxidants on DPPH radical scavenging wasight to be
due to their hydrogen-donating ability [20]. DPPatlical scavenging activities were found in proteydrolysates
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derived from round scadécapterusmaruadsi) and yellow stripe trevallySelaroidesleptolepis) by Alcalase and
Flavourzyme [21-22].

Proteolysis of food proteins is usually reportedetthance the DPPH-scavenging activity of hydrobsdP3].
(Phelanet al., 2009).The DPPH-scavenging activity of yak millotein hydrolysates obtained with Alcalase was
observed to increase during the hydrolysis protmssp to7 h [24]. Nevertheless, this is not alwalpserved [25].
Specifically, bovine casein hydrolysates obtaingth wliverse proteolytic enzymes were shown to pesdewer
DPPH activity than the whole protein [26].

Collagen, both hydrolyzed and non-hydrolyzed cantaime molecular part which act as electron dothatscould
react with free radicals, converting them into mstable molecules and terminating the radical chedction. His,
Phe, Tyr, Trp, among other aromatic and hydrophabiino acids, seem to be involved in the antioxicdentivity
of protein hydrolysates [15, 23].

Reducing power

The reducing power assay is often used to evathatability of an antioxidant to donate an electoorhydrogen
[27]. In this assay, the ability of a compound to redineeFé&*/ferricyanide complex to the ferrous form tHeFig
3 shows the reducing power activities (as indicégthe absorbance at 700 nm) of the collagen getydrolysed
from skin and bone from Stiped Catfigbafigasius pangasius).
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Figure 3. Reducing power of collagen peptide
Bars represent the standard deviation from triplicate determinations

The collagen peptide hydrolysed from skin and bfiste exhibited the highest activity at time of hgtysis of 160
min. The reducing power activities of collagen tolgsate from fish skin was higher (0.817) than tbhthese
hydrolysed collagen from fish bone (0.788}onsequently, the reducing ability of collagentmbpindicates that
they could act as electron donors, reducing theliped intermediates of lipid peroxidation processasd
suggesting that the reducing power likely contisuto the antioxidant activity [1]. At a similar rentration,
wheat germ protein isolates treated with Alcaldsared a reducing power comparable to that of 60 pejtide of
ovine collagen hydrolyste [1]. On the other harftg proteolysis of porcine hemoglobin resulted icrdased
reducing power compared to the intact protein [25].

CONCLUSION

Bioactive peptide from fish skin and fishbone agln were produced using papain enzyme (protedeptides
collagen exhibited DPPH scavenging, and reducimgep@ctivity.

Acknowledgments

This research was support by Competitive Grant gHliKompetitif Sriwijaya University 2013) from Dutorate
General of Higher Education (DIKTI), Ministry of Hanal Education Republic Indonesia.

134



Ace Baehaki et al J. Chem. Pharm. Res,, 2015, 7(11):131-135

REFERENCES

[1] K Zhu; H Zhu; H QianProc. Biochem., 2006, 41, 1296-1302

[2] MS Peterson; AH Johnson. Protein hydroly@isyclopedia of Food Science. The Avi Publishingrpany
Inc, Connecticut]1978, 642—643.

[3] SKKim; Y Kim; HG Byun; KS Nam; DS Joo; F Shidi, J. Agric Food. Chem., 2001, 49, 1984-1989.

[4] SY Jun; PJ Park; WK Jung; SK Kifur Food Res Technol., 2004, 219, 20-26.

[5] JY Je; PJ Park; SK Kim-ood Res. Int., 2005, 38, 45-50.

[6] L Picot; S Berdenave; S Didelot; | Fruittmaudin; F Sannier; G Thorkelsson; JP Berge;uer@rd; A
Chabeaud; JM Picofroc. Biochem., 2006, 41, 1217-1222.

[7]1 A Bougatef; N Nadjar-Arroume; R Ravallec-P¥ Loray; D Guillochan; A Barkia; M NasriFood Chem.,
2008, 111, 350-356.

[8] Y Dong; S Guo-ying; F Jia-Mo; W Ke-Wel, Sci Food Agric., 2005, 85, 2033-2039.

[9] JA Vazquez; SF Docasal; MA Preto; MP GongaMA Murado, Biores Technal., 2008, 99, 265-268

[10] NT Hoyle; JH Merritt,J. Food Sci., 1994, 69, 615-619.

[11] E Hanani; B Moneim; R SekarinMagazine Pharm. Sci., 2005, 2, 127-133.

[12] M Oyaiza, J. Nutr., 1986, 44, 307-315.

[13] CU Carlsen; KT Rasmussen; KK Kjeldsen; P Wiegtard; LH SkibstedEur. Food Res. Technol., 2003, 217,
195-200.

[14] J Adler-NissenJ. Agric. Food Chem., 1979, 27, 1256-1262.

[15] BH Sarmadi; A Ismail Peptides, 2010, 31, 1949-1956.

[16] S Hogan; L Zhang; J Li; H Wang; K ZHegod Chem., 2009, 117, 438-443.

[17] JA Gomez-Ruiz; | L opez-Exp’osito; A Pihlantd Ramos; | Recio,Eur. Food Res. Technol., 2008, 227,
1061-1067.

[18] TL Pownall; CC Udenigwe; RE Aluka]. Agric Food Chem., 2010, 58, 4712—-4718.

[19] K Shimada; K Fujikawa; K Yahara; T Nakamurh,Agric. Food Chem., 1992, 40, 945-948.

[20] W Binsan; S Benkalul; W Visessangum; S Roytitak! Tanaka; H KishimuraFood Chem., 2008, 106, 185-
193.

[21] Y Thiansilakul; S Benjakul; F Shahidipod Chem., 2007, 103, 1385-1394.

[22] V Klompong; S Benjakul; D Kantachote; KD HayeF Shahidi, Int. J. Food Sci. Technol., 2008, 43, 1019-
1026.

[23] M Phelan; A Aherne; RJ FitzGerald; NM O’Briemt. Dairy J., 2009, 19, 643—-654.

[24] XY Mao; X Cheng; X Wang; SJ WuFood Chem., 2011, 126, 484—-490.

[25] CY Chang; KC Wu; SH Chiand;ood Chem., 2007, 100, 1537-1543.

[26] CG Rival; CG Boeriu; HJ Wichers), Agric. Food Chem., 2001, 49, 295-302.

[27] AYildirim; A Mavi; M Oktay; AA Kara; OF Algu; V Bilaloglu, J. Agric. Food Chem., 2000, 48, 5030-5034.

135



