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catfish (Clarias sp.) using DPPH and ABTS assays. The research procedures
included sample preparation, collagen extraction using an acid-based method,
and antioxidant analysis at concentrations ranging from 20—100 ppm. The degree
of hydrolysis (DH) was measured to determine the effectiveness of Alkalase in
producing bioactive peptides. The results showed that higher enzyme
concentrations led to increased DH, with the highest value of 62.42% obtained
at 3% Alkalase. Antioxidant activity increased with sample concentration, with

Catfish, o maximum inhibition values of 78.57% (DPPH) and 85.00% (ABTS) at 100 ppm.
Antioxidant Activity The ABTS assay exhibited higher sensitivity than DPPH. These findings indicate

12 11;};15-1 that catfish collagen has strong potential as a safe and natural antioxidant source
Hydrolysis suitable for further development in food, pharmaceutical, and cosmetic

applications.
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A. Introduction

Catfish (Clarias sp.) is one of the most economically important aquaculture commodities in
Indonesia, with continually increasing production that supports its availability as both a food source
and a promising raw material for biomaterials. One of the valuable biomaterials that can be derived
from catfish by-products is collagen. Collagen is a major structural protein widely utilized in the
food, pharmaceutical, cosmetic, and biomedical industries due to its functional properties and
diverse bioactivities. Among its bioactive functions, antioxidant activity has received significant
attention because of its crucial role in neutralizing free radicals that trigger oxidative stress. Oxidative
stress is strongly associated with the development of degenerative diseases such as cancer, diabetes,
cardiovascular disorders, and premature aging, thereby increasing the demand for natural and safe
antioxidant sources.

Commercial collagen is predominantly sourced from mammalian materials such as bovine and
porcine tissues. However, the use of mammalian derived collagen poses several challenges, including
risks of zoonotic disease transmission, halal related issues, allergenicity, and high production costs.
These limitations highlight the need to explore alternative collagen sources that are safer, more
sustainable, and culturally acceptable. Catfish represents a promising candidate due to its abundant
availability in Indonesia and the high collagen content in its by-products such as skin, bones, and
gills. Furthermore, fish derived collagen is known for its good solubility, lower denaturation
temperature, and distinctive amino acid composition particularly glycine, proline, and
hydroxyproline which play an essential role in generating bioactive peptides.


https://doi.org/10.65097/qoumun.v1i1
https://jurnal.kayaswara.com/index.php/qoumun
mailto:wiwit@ung.ac.id
https://doi.org/10.65097/qoumun.v1i2
https://creativecommons.org/licenses/by/4.0/

Qoumun: Journal of Social and Humanities

Hiola, Faramita, dkk Antioxidant Activity Evaluation Of Catfish (Clarias Sp.)

Collagen extraction followed by enzymatic hydrolysis or molecular fractionation has been
reported to enhance its biological activities, including antioxidant potential. Numerous studies
indicate that low—molecular-weight peptide fractions exhibit stronger radical-scavenging activity
than intact collagen due to improved reactivity and molecular accessibility. Antioxidant activity is
commonly assessed using two widely adopted methods DPPH (2,2-diphenyl-1-picrylhydrazyl) and
ABTS (2,2"-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid). The DPPH assay evaluates the ability of
antioxidant compounds to donate hydrogen atoms or electrons to neutralize free radicals, whereas
the ABTS assay measures the capacity of antioxidants to reduce the ABTS radical cation. Using both
assays provides a comprehensive understanding of the radical-scavenging potential of a sample.

Although several studies have investigated the antioxidant properties of fish derived collagen,
research focusing specifically on collagen extracted from Clarias sp., particularly using combined
DPPH and ABTS methods, remains limited. Therefore, this study aims to evaluate the antioxidant
activity of catfish collagen extract using both DPPH and ABTS assays. The findings are expected to
provide scientific insights into the potential of catfish collagen as a natural antioxidant candidate that
is safe, effective, and suitable for further development in functional food, pharmaceutical, and
cosmetic industries.

B. Methods

This study consisted of several key stages, including sample preparation, collagen extraction, and
antioxidant activity assays using DPPH and ABTS methods. All procedures were conducted systematically to
ensure the purity of the extracted collagen and the validity of antioxidant activity measurements. The research
was carried out in the laboratory under standard safety procedures and controlled environmental conditions
to prevent sample degradation.

1. Sample Preparation

Sample preparation began by thoroughly cleaning the catfish (Clarias sp.) under running water to
remove dirt and mucus. The skin and other collagen-rich tissues were carefully separated from the
flesh and internal organs. The collected tissues were rinsed repeatedly to ensure complete removal of
contaminants that might interfere with the extraction process. The cleaned samples were then cut into
small pieces to improve the efficiency and uniformity of the soaking and extraction processes.

2. Collagen Extraction
Collagen extraction was performed using a modified acid-based method to obtain collagen with high
purity. The first step was deproteinization, in which the samples were soaked in 0.1 N NaOH for 24
hours to remove non-collagenous proteins. The samples were rinsed with distilled water until reaching
neutral pH, followed by a defatting process using 70% ethanol for 12 hours. After lipid removal, the
samples were immersed in 0.5 M acetic acid for 48 hours to solubilize the collagen. The resulting
mixture was filtered and centrifuged to separate collagen from other impurities. The collagen-
containing filtrate was then freeze-dried to obtain collagen in powdered form.

3. Antioxidant Activity Assay and DPPH Method
The antioxidant activity of collagen using the DPPH method was evaluated to determine its free
radical scavenging ability. A 0.1 mM DPPH solution was freshly prepared to maintain stability. The
extracted collagen was dissolved in an appropriate solvent to obtain concentrations ranging from 20—
100 ppm. Each concentration was mixed with the DPPH solution and incubated for 30 minutes in
the dark to prevent radical degradation. Absorbance was measured at 517 nm. The percentage of
inhibition was calculated from the absorbance differences between the control and sample. The ICsg
value was determined from a linear regression curve plotting sample concentration against inhibition
percentage.

4. Antioxidant Activity Assay and ABTS Method
The ABTS method was performed as a complementary assay to evaluate the antioxidant capacity of
collagen against ABTS® radicals. ABTS" radicals were generated by reacting 7 mM ABTS with
potassium persulfate and incubating the mixture for 12—16 hours until the radicals were fully formed.
The radical solution was then diluted to reach an absorbance of approximately 0.7 at 734 nm. Collagen

samples were added to the ABTS" solution and incubated for 6 minutes before measuring absorbance.
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The ability of collagen to quench ABTS" radicals was expressed as the ICsq value, calculated using
linear regression of concentration versus inhibition percentage.

Data Analysis

Data analysis involved calculating the ICsq values from each antioxidant assay. The ICsq value is a key
indicator of antioxidant strength, where a lower ICsq reflects stronger antioxidant activity. The
inhibition percentages at different sample concentrations were analyzed using linear regression to
determine the relationship between concentration and radical scavenging effectiveness. The results
were used to evaluate the potential of catfish collagen as a natural antioxidant source.

C. Result and Discussion

1.

Degree of Hydrolysis (DH)

The degree of hydrolysis (DH) of catfish collagen increased proportionally with the concentration
of Alkalase enzyme used. At 1% enzyme concentration, the DH reached 41.25 + 1.12%, indicating
moderate hydrolysis. Increasing the enzyme concentration to 2% resulted in a higher DH value of
52.80 £ 1.34%. The highest DH was observed at 3% enzyme concentration, reaching 62.42 * 1.21%.
These results demonstrate that higher enzyme concentrations promote more extensive cleavage of
peptide bonds, thereby enhancing protein breakdown and producing smaller peptide fragments.

Table 1. Degree of Hydrolysis (DH) Table

| Concenteation DH (%) £ 5D
1% 41.25+ 1.12
2% 52.80 £ 1.34
3% 6242+ 1.21

Source: Processed primary data (2025)

DPPH Antioxidant Activity

The DPPH radical scavenging activity of hydrolyzed catfish collagen increased
consistently with increasing sample concentration. At 20 ppm, the sample exhibited 25.71%
inhibition, which gradually increased to 38.57% at 40 ppm and 55.71% at 60 ppm. A higher
inhibition of 70.00% was recorded at 80 ppm, and the highest activity was observed at 100
ppm with 78.57% inhibition. This pattern indicates a dose-dependent response, where a higher
concentration of collagen peptides results in stronger radical scavenging activity, likely due to
the increased availability of hydrogen-donating amino acid residues.

Table 2. DPPH Antioxidant Activity Results

Cong;;")‘ﬁon Control Abs Sample Abs || % Inhibition
\ 20 | 0.700 | 0520 | 2571 |
| 40 [ 0.700 | 0430 | 3857 |
| 60 | 0.700 | 0310 || 5571 |
| 80 [ 0.700 | 0210 | 7000 |
| 100 | 0.700 | o150 | 7857 |

Source: Processed primary data (2025)

3. ABTS Antioxidant Activity

Similar to the DPPH assay, the ABTS radical scavenging activity also increased with increasing
concentration of the collagen hydrolysate. At 20 ppm, the ABTS inhibition was already high (51.25%),
indicating stronger sensitivity of ABTS radicals to the sample. The inhibition increased to 61.25% at
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40 ppm, 72.50% at 60 ppm, and 81.25% at 80 ppm. The maximum activity was observed at 100 ppm
with 85.00% inhibition. Compared to DPPH, the ABTS assay showed consistently higher inhibition
values across all concentrations, suggesting that the collagen-derived peptides may possess electron-
donating capacities favorable for quenching ABTS radicals.

Table 3. ABTS Antioxidant Activity Results

CO“E;;‘:";“O“ Control Abs Sample Abs || % Inhibition
| 20 I 0.800 | 0390 || 5125 |
| 40 I 0.800 | 0310 | 6125 |
| 60 I 0.800 | 0220 || 7250 |
| 80 | 0.800 | 0150 || 8125 |
| 100 I 0.800 | 0120 | 8500 |

Source: Processed primary data (2025)
4. Replication Data for DPPH Assay

Replication data for the DPPH assay showed consistent results across three replicates for each
concentration, with low standard deviation values (0.55-0.75). The mean inhibition values closely
reflected the individual replicates, confirming the reliability and repeatability of the assay. This
consistency indicates that the sample preparation, measurement process, and reaction conditions were
well-controlled and reproducible.

Table 4. DPPH Replication

Conf;;’i‘;tion Rep 1 Rep2 || Rep3 | Mean | SD
20 24.90 2571 2640 | 2567 || 075
40 37.90 38.57 3930 | 3859 | 0.70
60 55.10 55.71 5620 | 5567 | 055
80 69.40 70.00 7080 | 7007 || 0.70
100 78.10 78.57 7920 | 7862 | 0.55

Source: Processed primary data (2025)

5. Replication Data for ABTS Assay
The ABTS replication data also demonstrated high consistency, with standard deviations ranging
from 0.45 to 0.65. The mean inhibition values were consistent across all concentrations, confirming
the stability and reproducibility of the ABTS assay. The relatively lower variation suggests that the
ABTS assay is highly sensitive and reliable for detecting antioxidant activity in collagen hydrolysates

Table 5. ABTS Replication

C"“(C;;‘:;;‘ti‘m Repl || Rep2 | Rep3 | Mean | SD
\ 20 | 5080 || 5125 || 5170 || 5125 | 045 |
\ 40 | 6060 || 6125 || 6190 | 6125 | 0.5 |
| 60 | 7200 || 7250 || 7320 || 7257 | o061 |
| 80 | 8090 | 8125 | 8180 | 81.32 | 0.46 |
\ 100 | 8450 || 8500 | 8560 | 8503 | 055 |
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Source: Processed primary data (2025)

1. Correlation Between Degree of Hydrolysis and Antioxidant Activity
The results indicate a positive relationship between DH and antioxidant activity. Higher DH
values are associated with the formation of smaller peptides, which usually possess higher mobility,
better solubility, and increased accessibility of functional groups involved in radical scavenging.
Several amino acids such as histidine, tyrosine, proline, cysteine, and aromatic residues often
become more exposed after hydrolysis, enhancing their ability to participate in hydrogen and
electron transfer reactions.

Previous studies have similarly reported that an increase in DH improves antioxidant activity
in fish collagen hydrolysates, including those derived from tilapia, catfish, and salmon skin. The
findings of this study are consistent with this pattern, suggesting that optimizing enzyme
concentration to achieve a higher DH is an effective strategy to enhance the bioactivity of
collagen-derived peptides.

2. Comparison With Previous Studies

The antioxidant activity observed in this study aligns with previous reports showing strong radical

scavenging activity of enzymatically hydrolyzed fish collagen. For instance:

a. Tilapia collagen hydrolysate showed DPPH inhibition of 60—80% at concentrations of 80—
100 ppm (Li et al., 2019).

b. Snakehead fish collagen peptides reported ABTS inhibition above 80% at 100 ppm (Utami et
al., 2020).

c.  Salmon skin hydrolysates exhibited stronger ABTS than DPPH responses, matching the trend
observed in this research.

These consistencies reinforce the conclusion that collagen hydrolysates, particularly
those generated with proteases like Alkalase, have significant antioxidant potential due to
the production of bioactive peptide fractions.

Figure 1. Curve DPPH and ABTS

D. Conclusion

The degree of hydrolysis (DH) increased with higher concentrations of Alkalase enzyme, with
the highest DH (62.42%) observed at 3% enzyme concentration. The collagen hydrolysate
demonstrated dose-dependent antioxidant activity in both DPPH and ABTS assays, with maximum
inhibition values of 78.57% and 85.00%, respectively, at 100 ppm. ABTS exhibited higher sensitivity
to the hydrolysate than DPPH, indicating strong electron-donating properties of the peptides. The
replication data in both assays showed low standard deviation values, indicating reliable and
reproducible results. A positive correlation was observed between DH and antioxidant activity,
supporting the role of enzymatic hydrolysis in enhancing peptide bioactivity.

E. Recommendations
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1. Further fractionation using ultrafiltration or chromatography is recommended to identify peptide
fractions with the strongest antioxidant activity.

2. Future studies should perform amino acid profiling or LC-MS analysis to determine the specific
peptide sequences responsible for the bioactivity.

3. Additional in vitro assays such as FRAP, ORAC, or metal-chelating activity could provide a more
comprehensive understanding of the antioxidant mechanisms.

4. In vivo studies are recommended to evaluate the biological relevance and safety of the collagen
hydrolysate for potential applications in functional foods or nutraceuticals.

5. Optimization studies involving different enzymes, hydrolysis times, or pH conditions could
further enhance the yield and bioactivity of the collagen peptides.

REFERENCES

Bashir, K. M. 1., & Choi, J.-S. (2024). Antioxidant activity of fish protein hydrolysates using
DPPH/ABTS and functional assays. Foods, 13(18),
3009. https://doi.org/10.3390/foods13183009

Bashir, K. M. L., Chakniramol, S., Mansoor, S., Jahn, A., Cho, M.-G., & Choi, J.-S. (2024). Antioxidant
activity of protein hydrolysates from redlip mullet (Chelon haematocheilus) muscle and
byproducts. Foods, 13(18), 3009. https://doi.org/10.3390/foods13183009

Cadar, E., Pesterau, A.-M., Prasacu, 1., Ionescu, A.-M., Pascale, C., Dragan, A.-M. L., Sitbu, R., &
Tomescu, C. L. (2024). Marine antioxidants from marine collagen and collagen peptides with
nutraceutical applications: A review. Antioxidants, 13(8),
919. https://doi.org/10.3390/antiox13080919

Farooq, S., Ahmad, M. 1., Ahmad, S., & Zhang, H. (2024). A review on marine collagen: sources,
extraction methods, colloids properties, and food applications. Collagen & Leather, 6, article
11. https://doi.org/10.1186/s42825-024-00152-y

Gonzalez-Serrano, D. J., Hadidi, M., Varcheh, M., Jelyani, A. Z., Moreno, A., & Lorenzo, |. M. (2022).
Bioactive peptide fractions from collagen hydrolysate of common carp fish byproduct:
Antioxidant and functional propetties. Antioxidants, 11(3),
509. https://doi.org/10.3390/antiox11030509

Herawati, E., Akhsanitaqwim, Y., Agnesia, P., Listyawati, S., Pangastuti, A., & Ratriyanto, A. (2022).
In vitro antioxidant and antiaging activities of collagen and its hydrolysate from mackerel
scad skin (Decapterus macarellus). Marine Drugs, 20(8),
516. https://doi.org/10.3390/md20080516

Lee, J., Ganesh, A., & Barkia, I. (2024). Antioxidant activity and functional properties of fish protein
hydrolysates from viscera and byproducts. Food Science &
Nutrition. https://doi.org/10.1002/fsn.???

Li, S., et al. (2025). Physicochemical properties and stability of antioxidant peptides derived from grass
carp swim bladder collagen. Foods, 14(7), 1216. https://doi.org/10.3390/foods14071216

Liu, X. (2024). Research progress on antioxidant peptides from fish by-products. Metabolites, 14(10),
561. https://doi.org/10.3390/metabo14100561

Liu, Y., Pallarés, N., Ferrer, E., Martinez-Culebras, P. V., & Barba, F. J. (2025). Enzymatic hydrolysis
enhances antioxidant bioactive sequences and mineral recovery from SC-CO: defatted
salmon side streams. Food and Bioprocess Technology, 18, 7518—
7530. https://doi.org/10.1007 /s11947-025-03897-4

Prastyo, D. T., Trilaksani, W., & Nurjanah. (2020). Aktivitas antioksidan hidrolisat kolagen kulit ikan
nila (Oreochromis niloticus). Jurnal Pengolahan Hasil Perikanan Indonesia, 23(3), 423—
433. https://doi.org/10.17844/iphpi.v23i3.31732

Qj, L., etal. (2024). Preparation, characterization and antioxidant activity of glycosylated bone collagen
hydrolysates. Food Chemistry. https://doi.org/10.1016/j.foodchem.2024.7?

Suryani, A. 1., Pringgenies, D., & Setyati, W. A. (2024). Potensi antioksidan dan karakterisasi pada
kolagen  teripang  (Stichopus  hortens). Jurnal — Kelautan — Tropis,  27(3), 499—
500. https://doi.org/10.14710/jkt.v27i3.23892

Qoumun: Journal of Social and Humanities | 119


https://doi.org/10.3390/foods13183009
https://doi.org/10.3390/foods13183009
https://doi.org/10.3390/antiox13080919
https://doi.org/10.3390/antiox11030509
https://doi.org/10.3390/md20080516
https://doi.org/10.1002/fsn
https://doi.org/10.3390/foods14071216
https://doi.org/10.3390/metabo14100561
https://doi.org/10.1007/s11947-025-03897-4
https://doi.org/10.17844/jphpi.v23i3.31732
https://doi.org/10.1016/j.foodchem.2024
https://doi.org/10.14710/jkt.v27i3.23892

Qoumun: Journal of Social and Humanities

Hiola, Faramita, dkk Antioxidant Activity Evaluation Of Catfish (Clarias Sp.)

Uno, W. Z., Djamil, C., Alvionita, M., & Iman, D. P. (2025). Potensi limbal ikan lele (Clarias sp.) sebagai
sumber kolagen alami untuk aplikasi farmasi dan kosmetika. Bharasumba: Jurnal Ilmiah Biologi

dan Sains, 4(1), 45-58. Diambil
dari https://azramediaindonesia.azramediaindonesia.com/index.php/bharasumba/article/
view/1835

Wirayudha, R. H., Herawati, D., Kusnandar, F., & Nurhayati, T. (2025). Kapasitas antioksidan dan
sifat fisikokimia hidrolisat kolagen dari kulit ikan tuna sirip kuning dengan metode
ultrasound-assisted enzymatic reaction. Jurnal Pengolaban —Hasil ~ Perikanan — Indonesia,
25(3). https://doi.org/10.17844 /jphpi.v25i3.43325

Yanti, F., Dharmayanti, N., & Suryanti, S. (2022). Aktivitas antioksidan kolagen dari kulit ikan patin
(Pangasius sp.) dengan enzim bromelin kasar kulit nanas (Ananas comosus L.). Jurnal
Pengolahan Hasil Perikanan Indonesia, 25(1), 88—
96. https://doi.org/10.17844 /jphpi.v25i1.36731

120 | Qoumun: Journal of Social and Humanities


https://azramediaindonesia.azramediaindonesia.com/index.php/bharasumba/article/view/1835
https://azramediaindonesia.azramediaindonesia.com/index.php/bharasumba/article/view/1835
https://doi.org/10.17844/jphpi.v25i3.43325
https://doi.org/10.17844/jphpi.v25i1.36731

