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Abstract. Underutilized viscera from keting fish (Mystus nigriceps) processing in
Kenjeran, Surabaya offer opportunities for resource recovery and pollution
prevention. This study aimed to optimize the hydrolysis conditions of keting
viscera using papain and to evaluate its potential as a source of antioxidant protein
hydrolysate. The optimal hydrolysis conditions were determined based on the
most effective scavenging activity of 2,2-diphenyl-1-picrylhydrazil (DPPH) radical.
Viscera were hydrolyzed under various conditions, including four enzyme
concentration levels (0, 1, 3, and 5%) and four hydrolysis durations (1, 2, 4, and 6
hours). Enzyme concentration, hydrolysis duration, and their interaction showed
a significant influence on antioxidant activity (p < 0.05). Hydrolysate was
produced under optimal conditions with a 5% papain solution applied for six
hours. This resulted in a product with strong antioxidant properties, as measured
by its ICso value of 1.22 mg/mL against DPPH radicals. The proximate analysis of
the hydrolysate showed the protein content was 30.04% and distributed its
molecular weight in the range of 68 - 134 kDa and < 10 kDa. This research
demonstrates the feasibility of valorizing fish processing waste into a valuable
product with prospective uses in the functional food, nutraceutical and
pharmaceutical fields.

1. Introduction

Fish processing produces considerable quantity of by-products, including bones, viscera, skin,
scale, and heads, which are mostly discarded [1, 2]. Improper disposal of such processing by-
products might cause serious environmental issues due to their high organic load, creating
favorable conditions for disease outbreaks. The organic matter present in fish waste contributes
to the eutrophication of water bodies, thus depleting the oxygen levels in water and harming
aquatic ecosystems [3].

The repurposing of underutilized fish by-products supports the principles of a circular
economy, offering a sustainable pathway to high-value products and economic benefits. The
valorization of fish by-products into bioactive peptides provides a sustainable route to high-value
products [4]. Hydrolysis using enzyme is an green technology for producing transforming these
by-products into value-added products, for example, fish protein hydrolysate (FPH), which
possess valuable bioactivities, including antioxidant properties [5, 6]. FPH have attracted
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substantial interest recently given its prospective uses in food, pharmaceutical, and cosmetic
industries. FPH is known to be rich in antioxidants, which can help in combating oxidative stress,
amajor cause of many chronic diseases [6, 7]. However, FPH production technology needs to focus
on the development of the hydrolysis process to achieve higher yields, higher degree of hydrolysis
and bioactivity. A number of investigations have focussed on the FPH production from diverse fish
species using different enzymes. The hydrolysis of Acipenser sinensis using 3% papain for six
hours and 3.5% alcalase for six hours [8], Channa striata using 3% papain for three hours [9], and
Indian mackerel using 1% papain for six hours [10] resulted in FPH with antioxidant activity.
Based on these studies, different fish species and enzymes have varying optimal hydrolysis
durations and enzyme concentrations.

Keting fish (Mystus nigriceps) is a commonly consumed fish species in Surabaya, Indonesia. A
popular processing method, smoking, generates significant amounts of fish processing by-
products, including viscera. This study focused on optimizing the enzymatic hydrolysis of keting
fish viscera with papain to produce high-quality FPH with high antioxidant activity. By
investigating the impact of hydrolysis duration and papain concentration on FPH yield and
antioxidant activity, this study contributes to the sustainable utilization of underutilized fish by-
products and explores avenues for developing novel health-promoting food elements.

2. Materials and Methods

2.1 Viscera collection and processing

The viscera of M. nigriceps were obtained from a smoked fish producer in Kenjeran, Surabaya. The
viscera were stored in an icebox to maintain freshness during transportation. The viscera
underwent cleaning and homogenization in sterile distilled water (DW; 1:1, w/v). The
homogenized viscera were centrifuged to obtain pellet from supernatant. The viscera pellet was
stored in a freezer prior to further experiments.

2.2 Papain-assisted hydrolysis of viscera

The hydrolysis conditions were optimized by varying the papain concentration (0, 1, 3, and 5%)
and hydrolysis duration (1, 2, 4, and 6 hours). Hydrolysis was carried out at 60 °C in an incubator
with a stirring speed of 225 rpm. The hydrolysate was centrifuged, and the supernatant was
collected. The enzymatic activity was terminated by inactivating the papain in a waterbath at 95
°C for 15 minutes.

2.3 Evaluation of antioxidant by 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity
The hydrolysate's antioxidant activity was evaluated using the DPPH radical scavenging assay [11,
12]. Hydrolysate diluted to 5% in DW and mixed with DPPH reagent in a 1:1 ratio (v/v) in a
microplate (96-well). The microplate covered with foil and maintained at room temperature for
30 min, followed by measurement of the absorbance at 517 nm (A) using an ELISA reader. The
antioxidant activity was calculated according to the equation below:

control” Ablank 1) (Agample~ Ablank 2)

A
DPPH radical-scavenging activity (%)= ( x 100

(Acontrol” Ablank 1)

Blank; is DW as a control blank; and blank; is sample without DPPH (replaced by methanol) as a
sample blank. The hydrolysate concentration required to achieve 50% inhibition (ICso) of the
DPPH radical was determined by plotting the concentration (X-axis) against the percentage of
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inhibition (Y-axis). The hydrolysate used in ICsp measurements was oven-dried at 50°C for 48
hours, powdered, and dissolved in DW to obtain various concentrations (0.1-2.0 mg/mL).

2.4 The measurement of hydrolysate proximate composition

Moisture, ash, lipid, protein, and carbohydrate contents were measured as part of the proximate
composition. Moisture content was measured gravimetrically after oven-dried at 100 °C. Ash
content was measured gravimetrically after being processed at 550 °C in a furnace [13]. Lipid
content was measured gravimetrically following extraction with a 2:1 ratio (v/v) of methanol and
chloroform and subsequent solvent evaporation [14]. Protein content was analyzed using the
Kjeldahl method after digestion with sulfuric acid at high temperature [15] Carbohydrate content
was determined using the by-difference method by subtracting the moisture, ash, lipid, and
protein analysis results from 100% [16].

2.5 Determination of Hydrolysate Molecular Weight using SDS-PAGE

The hydrolysate's molecular weight distribution was examined with SDS-PAGE [11]. Hydrolysate
was dissolved in SDS-PAGE buffer and heated to denature the proteins. The hydrolysate sample
was then loaded onto a gel and separated by electrophoresis. The protein bands were treated for
an hour with Brilliant Blue R-250 and then underwent a destaining process for three hours.
Protein bands were visualized with blue light transilluminator and compared with the protein
molecular weight marker to determine their molecular weights.

2.6 Statistical analysis

Statistical evaluations were performed to analyze the data for DPPH radical-scavenging activity
and hydrolysis yield. Normal data distribution was checked using the Shapiro-Wilk test, and
homogeneity of variance was checked using Levene's test. Data conforming to these assumptions
were analyzed using a two-way ANOVA with a significance level set at « = 0.05 to evaluate the
effects of enzyme concentration, hydrolysis duration, and their interaction on DPPH radical
scavenging activity. Tukey's honestly significant difference test was used for post hoc
comparisons. The proximate composition was analyzed using descriptive statistics to calculate
the mean from three replicates.

3. Results and discussion

3.1 Antioxidant activity of papain hydrolyzed-fish viscera

This study aimed to evaluate the best conditions for producing fish viscera protein hydrolysates
with enhanced DPPH radical scavenging activity. Hydrolysates generated under various
hydrolysis conditions exhibited differing levels of antioxidant activity, as presented in Table 1.
Antioxidant activity showed significant differences with increasing enzyme concentration and
hydrolysis duration (p < 0.05). Tukey’s post hoc test (p < 0.05) indicated that hydrolysis of viscera
with 5% papain for 6 hours resulted in the highest antioxidant activity, reaching 69.57 + 0.30%.
The rise in antioxidant activity over the hydrolysis duration is attributed to the generation of
antioxidant peptides. Enzymatic hydrolysis cleaved the proteins in keting viscera into smaller
peptides, resulting in lower molecular weights. Peptides with lower molecular weights are
recognized for their enhanced antioxidant effectiveness [17]. However, prolonged hydrolysis can
reduce activity by breaking bioactive peptides into non-bioactive fragments [18], highlighting the
importance of optimizing hydrolysis duration. The enhanced activity is also linked to the
production of hydrophobic peptides during hydrolysis [19]. Ma et al. [20] reported that bioactive
peptides from tilapia skin contain hydrophobic amino acids proline, alanine, and glycine that
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showed scavenging interactions with the free radicals. Higher enzyme concentrations increase
the yield of bioactive peptides [21]. The hydrolysate produced under optimal conditions in this
study showed a DPPH radical-scavenging activity of 73.80% at a concentration of 2 mg/mL. This
value aligns to those reported by Jemil et al. [22] for stingray hydrolysate produced using Bacillus
subtilis enzymes (75.00% at 6 mg/mL), and by Ktari et al. [23] for zebrafish hydrolysates
produced using fish protease (76.56% at 6 mg/mL).

Table 1. The effect of various papain concentration (%) and hydrolysis duration (h) on the antioxidant
activity (% DPPH radical scavenging) of the hydrolysate.

Papain Hydrolysis duration (h)
concentration (%) 1 2 4 6
0 47.13 £ 0.512b 44.69 £ 0.132 48.85 + 2.182b 50.94 + 0.263bc
1 45.61+1.792 46.53 + 1.81ab 51.64 £ 0.262bc 53.74 £ 0.39bcd
3 51.29 + 3.39ab¢c  53.31 + 3.2(bcd 60.19 + 0.70de 60.88 + 1.39def
5 57.68 + 3.65¢de 58.87 * 2.53¢cde 65.93 + 2.24¢f 69.57 + 0.30f

The DPPH radical scavenging activity values provided (mean * standard deviation) were determined using a 5%
diluted liquid hydrolysate. Tukey's HSD test reveals significant differences (p < 0.05) within the combinations of
papain concentration and hydrolysis duration, as shown by different letters (a to f) in the columns.

The optimal hydrolysate, produced using 5% papain for 6 hours, exhibited a lower ICso value
(1.22 mg/mL; Figure 1) compared to scalloped hammerhead muscle hydrolysates (3.06 mg/mL)
reported by Luo et al. [24], but higher than those smooth hound muscle (0.60 mg/mL) and stone
fish tissue (0.49 mg/mL) reported by Bougatef et al. [25] and Bordbar et al. [26], respectively. The
lower ICso values indicating greater efficacy [27]. These findings suggest that M. nigriceps viscera
hydrolysates possess promising antioxidant potential. Variations in fish species, tissue, enzyme
type, concentration, and hydrolysis duration can influence antioxidant activity. Different fish
species have varying protein and amino acid compositions, leading to diverse bioactive peptide
profiles. The bioactivity of hydrolysates is partly determined by the specificity of the enzyme used
[28].
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Figure 1. The DPPH radical-scavenging activity (%) of keting fish protein hydrolysate was evaluated
at various concentrations (mg/mL). To determine the ICso value, the concentration required to
inhibit 50% of DPPH radicals, linear regression analysis was employed.
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3.2 Yield of the papain hydrolyzed-fish viscera

Hydrolysate yield is the percentage of dry product relative to initial substrate, reflects hydrolysis
efficiency. High yield values signify an efficient conversion of keting visceral protein into peptides
by papain. However, the enzyme concentration significantly influenced yield (p < 0.05), while
hydrolysis duration did not. Enzyme concentration affects hydrolysate yield because more
enzyme means more active sites available to cleave proteins, thus increasing hydrolysis efficiency
[29]. At the optimal conditions (5% papain, 6 hours), one kilogram of M. nigriceps viscera yielded
approximately 97.1 grams of dried hydrolysate (9.71%; Table 2). This compares favorably to
previous studies [30, 31], suggesting that hydrolysate yield varies with enzyme type,
concentration, and fish part.

Table 2. The effect of various papain concentration (%) and hydrolysis duration (h) on the yield (%) of
the hydrolysate.

Papain Hydrolysis duration (h)
concentration (%) 1 2 4 6
0 6.91 + 0.66 7.02 £0.08 6.31+0.14 5.22+0.08
1 8.07 £ 0.54 7.58 £ 0.46 6.72 +0.19 5.28 +£0.21
3 12.02+0.12 11.16 + 0.54 9.38+0.74 7.68 +0.17
5 15.36 + 0.21 14.09 £ 0.42 12.27 £ 0.69 9.71 £ 0.34

3.3 Proximate composition of the raw fish viscera and papain hydrolyzed-fish viscera

Proximate analysis of viscera hydrolysate from Mystus nigriceps revealed a protein content of
30.04%, lipid content of 0.78%, and moisture content of 22.14% (Table 3). The high protein
content and antioxidant bioactivity of this hydrolysate suggest its potential applications in various
fields, including human food, dietary supplements, and animal feed [32 - 34]. The relatively high
moisture content indicates a need for further drying to enhance product stability [35].
Comparison with previous studies [33, 36 — 38] showed that the composition of hydrolysates can
vary depending on the type of fish and processing methods. The FPH produced in this study
exhibited a lower lipid content compared to the FPH from snapper fish waste meat hydrolysate
(4.05%) reported by Prayudi et al. [39]. This difference could be explained by the higher lipid
content in the raw material used in this study. The centrifugation process is also effectively
reduced the lipid content, minimizing the risk of lipid oxidation in the hydrolysate [40].

Table 3. The proximate composition of the raw viscera, liquid and dried hydrolysates.

Proximate Content (%)
composition Raw viscera Liquid hydrolysate Dried hydrolysate
Protein 7.60 £1.91 2.63+0.16 30.04 £ 0.72
Lipid 0.19 £ 0.02 0.05+0.03 0.78 £ 0.03
Ash 3.00£0.01 0.18 +£0.01 2.81+0.07
Water 83.93+£0.01 93.75+0.19 22.14 £ 0.53
Carbohydrate 5.27 +1.88 3.39 £ 0.00 44.24 +0.09

The proximate composition of the hydrolysate under optimal hydrolysis conditions (5% papain and hydrolysis
for 6 hours). The dried hydrolysate is obtained by drying the liquid hydrolysate in an oven at 50°C for 48 hours.
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3.4 The molecular weight distribution of the papain hydrolyzed-fish viscera

SDS-PAGE results revealed that papain successfully hydrolyzed M. nigriceps viscera proteins into
smaller peptides over time (Figure 2). During the hydrolysis process, enzymatic cleavage of the
protein can be observed. This is evidenced by the faint bands appearing on SDS-PAGE, which
indicate the fragments resulting from enzymatic action [41]. Protein bands with high molecular
weights (approximately 43 - 130 kDa) became thinner, while bands with low molecular weights
(less than 10 kDa) became thicker. This indicates an increase in the amount of small peptides due
to papain enzyme activity. These findings are consistent with previous studies [42 - 44] reporting
that protein hydrolysates generally contain small peptides. Small peptides have the potential to
exhibit high biological activities, such as antioxidant effects, due to their easy interaction with free
radicals. Hydrolysis produces lower molecular weight peptides that are enriched in hydrophobic
amino acids. These peptides can interact with free radicals via hydrogen bonding and
hydrophobic interactions [20]. Subsequent study should focus on the purification and sequencing
of antioxidant peptides to improve their efficacy and safety, and to gain a better understanding of
their functional mechanisms.

Figure 2. The effect of 5% papain hydrolysis on the molecular weight of M. nigriceps viscera.
Molecular weights were observed using SDS-PAGE at 0, 1, 2, 4, and 6 hours of hydrolysis at 60°C. M
represents the standard marker with a known molecular weight (kDa).

4. Conclusion

This study demonstrates that enzymatic hydrolysis of keting fish viscera using 5% papain for 6
hours is the optimal condition to produce hydrolysate with high antioxidant activity. The resulting
hydrolysate is rich in low molecular weight proteins, which could be a valuable source of bioactive
peptides. This indicates the great potential of hydrolysates as functional ingredients in various
products, such as food, pharmaceuticals, and cosmetics. However, further investigation is
necessary to define the active peptides and ensure the safety and stability of the hydrolysate
before commercial application. These findings open new opportunities for the conversion of
fishery waste into economically valuable products with health benefits.



IBCISIBIONRLS2024 I0P Publishing

IOP Conf. Series: Earth and Environmental Science 1478 (2025) 012005 doi:10.1088/1755-1315/1478/1/012005

Acknowledgement

This research was supported by The Institute for Research and Community Engagement (LPPM)
University of Surabaya

References

(1]
[2]
(3]
[4]
(5]

(6]
[7]
(8]
[9]
[10]
[11]

[12]
[13]

[14]
[15]
[16]
[17]
[18]

[19]
[20]
[21]
[22]

[23]
[24]
[25]
[26]

[27]
[28]

[29]
[30]
(31]
[32]
[33]
[34]

[35]
[36]

[37]
[38]

Coppola D, Lauritano C, Palma Esposito F, Riccio G, Rizzo C and de Pascale D 2021 Mar. Drugs 19(2) 116
Maktoof A A, Elherarlla R ] and Ethaib S 2020 IOP Conf. Series 871 012013

Bhattacharya A, Chowdhury S, Ikbal A, Murmu P and Nath S 2022 Indian J. Anim. Health 61(2) 67

Coppola D, Lauritano C, Palma Esposito F, Riccio G, Rizzo C and de Pascale D 2021 Mar. Drugs 19(2) 116
Gokoglu N 2023 Value addition to seafood processing waste by using enzymes Value-Addition in Agri-food
Industry Waste Through Enzyme Technology (vol 3) ed M Kuddus and P Ramteke (London, UK: Academic
Press) p 95

Gao R et al 2021 Trends Food Sci. Technol. 110 687

Ryu B, Shin K H and Kim S K 2021 Mar. Drugs 19(7) 377

Noman A, Wang Y, Zhang C, Yin L and Abed S M 2022 Arab. . Chem. 15(12) 104368

Agustin V, Husni A and Putra M M P 2021 IOP Conf. Series 919 012046

Sheriff S A, Sundaram B, Ramamoorthy B and Ponnusamy P 2014 Saudi J. Biol. Sci. 21(1) 19

Bashir KM [, Park Y ], An ] H, Choi S ], Kim ] H, Baek M K, Kim A, Sohn ] H and Choi | S 2018 J. Aquat. Food
Prod. 27(1) 107

LeeK]J,0hYC,ChoWKandMa]Y 2015 eCAM 1 165457

Ramasamy M, Ramachandran R, Partheeban E C, Anbazhagan V and Rajendran R 2023 Reg. Stud. Mar. Sci. 66
103169

Bligh E G and Dyer W ] 1959 Can. J. Biochem. Physiol. 37(8) 911

Séaez-Plaza P, Navas M ], Wybraniec S, Michatowski T and Asuero A G 2013 Crit. Rev. Anal. Chem. 43(4) 224
McCleary B V and McLoughlin C 2021 J. AOAC Int. 104(6) 1465

Liu X, Hu Q, Shen Y, Wu Y, Gao L, Xu X and Hao G 2024 Metabolites 14(10) 561

Garcia-Moreno P |, Batista |, Pires C, Bandarra N M, Espejo-Carpio F ], Guadix A and Guadix E M 2014 Food
Res. Int. 65 469

LiY, Jiang B, Zhang T, Mu W and Liu ] 2008 Food Chem. 106(2) 444

MaY, Zhang D, Liu M, LiY, Lv R, Li X, Wang Q, Ren D, Wu L and Zhou H 2022 Foods 11(17) 2576

Robinson P K 2015 Essays Biochem. 59 1

Jemil I, Jridi M, Nasri R, Ktari N, Salem R B S B, Mehiri M, Hajji M and Nasri M 2014 Process Biochem. 49(6)
963

Ktari N, Jridi M, Bkhairia I, Sayari N, Salah R B and Nasri M 2012 Food Res. Int. 49(2) 747

Luo HY, Wang B, Li Z R, Chi C F, Zhang Q H and He G Y 2013 LWT-Food Sci. Technol. 51(1) 281

Bougatef A, Hajji M, Balti R, Lassoued I, Triki-Ellouz Y and Nasri M 2009 Food Chem. 114(4) 1198
Bordbar S, Ebrahimpour A, Abdul Hamid A, Abdul Manap M Y, Anwar F and Saari N 2013 BioMed Res. Int. 1
849529

Ugwu D I and Conradie ] 2023 J. Inorg. Biochem. 246 112268

Tapal A and Tiku P K 2019 Nutritional and nutraceutical improvement by enzymatic modification of food
proteins Enzymes in food biotechnology (London, UK: Academic Press) p 471

Elavarasan K, Shamasundar B A 2022 J. Food Sci. Technol. 59 636

Bhaskar N, Benila T, Radha C and Lalitha R G 2008 Bioresour. Technol. 99(2) 335

Prihanto A A, Nurdiani R and Bagus A D 2019 Peer] 7 e8297

Moya Moreira T F, Gongalves O H, Leimann F V and Ribeiro R P 2023 Curr. Pharm. Des. 29(11) 824

Nikoo M, Regenstein ] M and Yasemi M 2023 Foods 12(24) 4470

Siddaiah G M, Kumar R, Kumari R, Damle D K, Rasal K D, Manohar V, Sundaray ] K and Pillai B R 2022
Aquac. Res. 53(9) 3401

Petrova I, Tolstorebrov I and Eikevik T M 2018 Int. Aquat. Res. 10 223

Mazorra-Manzano M A, Pacheco-Aguilar R, Ramirez-Sudrez ] C, Garcia-Sanchez G and Lugo-Sanchez M E
2012 Food Bioprocess Technol. 5 130

Ovissipour M, Abedian Kenari A, Motamedzadegan A and Nazari RM 2012 Food Bioprocess Technol. 5 696
Taheri A, Anvar S A A, Ahari H and Fogliano V 2013 Iran. J. Fish. Sci. 12(1) 154



IBCISIBIONRLS2024 I0P Publishing

IOP Conf. Series: Earth and Environmental Science 1478 (2025) 012005 doi:10.1088/1755-1315/1478/1/012005

[39] Prayudi A, Yuniarti T, Taryoto A, Supenti L and Martosuyono P 2020 Aquacult. Aquarium Conserv. Legis. 13(4)
2228

[40] Velasco ], Dobarganes C and Marquez-Ruiz G 2010 Oxidative rancidity in foods and food quality Chemical
Deterioration and Physical Instability of Food and Beverages ed L H Skibsted et al (Cambridge, UK: Woodhead
Publishing) p 3

[41] Shahbal N, Jing X, Bhandari B, Dayananda B and Prakash S 2023 Food Biosci. 53 102515.

[42] Dinakarkumar Y, Krishnamoorthy S, Margavelu G, Ramakrishnan G and Chandran M 2022 Food Chem. Adv. 1
100138

[43] Wang B, Li Z R, Chi C F, Zhang Q H and Luo H'Y 2012 Peptides 36(2) 240

[44] Kumar N S, Nazeer R A and Jaiganesh R 2011 Peptides 32(7) 1496



I Z c Indonesia Biotechnology Conference

About IBC Important Dates Registration Fee and Proceeding Paper Template

INDONESIA
BIOTECHNOLOGY CONFERENCE
AND WORKSHOP

11th-14th September 2024

The 9th Indonesia Biotechnology Conference (IBC-9)
In Conjunction With
The 11th International Symposium of Innovative Bioproduction on
Biotechnology and Bioengineering (ISIBio-11)
The 5th International Conference on Natural Resources and Life Sciences
(NRLS-5)
Congress of “Konsorsium Bioteknologi Indonesia”

About IBC Register Now

Registration Tutorial for IBC

THEME

“ACCELERATE GREEN INDUSTRIAL INNOVATION



THROUGH BIOTECHNOLOGY TOWARD THE
GOLDEN INDONESIA 2045 VISION”

TOPIC OF INTEREST

Agriculture and Food Biotechnology
Biodiversity and Conservation
Biotechnology in Reneweable Energy
Green Industrial Biotechnology
Environmental Biotechnology
Bioinformatic in Natural Resources
Economy circular and sustainability
Policy, Sosioeconomical and Law in Biotechnology

Environmental Health Issue

OPENING REMARKS

Ir. Mastur, M.Si., Ph.D Prof. Dr. Hariyono, M.Pd Dr. Benny Lianto Dr. Laksana Tri H., M.Sc
President of Konsorsium Rector of Universitas Rector of Universitas Chairman of BRIN
Bioteknologi Indonesia Negeri Malang Surabaya

KEYNOTE SPEAKERS

Prof. Dato’ Dr. Amirul Al-Ashraf Abdullah Prof. Dr. Chiaki Ogino Prof. Dr. Shinji Deguchi

Universiti Sains Malaysia Kobe University, Japan Osaka University, Japan

Prof. Chen Wei Ning, William Prof. Ni Nyoman Tri Puspaningsih Prof. Dr. Aulanni’am, drh., DES
Nanyang Technological University Airlangga University, Indonesia Universitas Brawijaya, Indonesia
Singapore

PLENARY SPEAKERS



Prof. Zhiguang Yuchi Dr. Oscar Witere Mitalo Dr. Kanyaratt Supaibulwatana

Tianjin University, China University of Tsukuba, Japan Mahidol University, Thailand

Prof. Mariana Wahjudi, Ph.D Prof.Dr. Suharti, S.Pd., M.Si Prof. Tri Agus Siswoyo, M.agr., Ph.D

Universitas Surabaya, Indonesia Universitas Negeri Malang, Indonesia Universitas Jember, Indonesia

Rezzy Eko Caraka,PhD Dr. Adulsman Sukkaew Dr. Sanghapal D. Sawant
PRSDI Badan Riset dan Inovasi Vice President of the Southern Border CSIR-Indian Institute of Integrative
Nasional Researchers Association, Thailand Medicine, Jammu and SRTM

University, Nanded, India

PUBLICATIONS

Selected papers will be published in the following publications:

* |OP Conference Series: Earth and Environmental Science (Scopus
Indexed)

» Jurnal Kimia Valensi (Sinta 1/Scopus Q4)

o Journal of Pure and Applied Chemistry Research (Sinta 2)

¢ Bogoriensis Annales (Sinta 2)

e Squalen Bulletin of Marine and Fisheries Postharvest and
Biotechnology (Scopus Q3)

o Keluwih: Jurnal Kesehatan dan Kedokteran (Sinta 4)

REGISTRATION FEE



] . Onsite Participant Online Participant
Registration
Fee* Participant
Presenter Non-Presenter Presenter Non-Presenter
Foreign Professional IDR 2.500.000** IDR 2.000.000* IDR 1.000.000* IDR 300.000*
Early Bird . .
X Indonesian Professional IDR 1.000.000 IDR 750.000 IDR 400.000 IDR 300.000
(until 30 June
2024)
Student IDR 800.000 IDR 500.000 IDR 250.000 IDR 200.000
(Bachelor, Master, Ph.D) : : : .
Foreign Professional IDR 3.000.000* IDR 2.500.000* IDR 1.000.000* IDR 500.000*
Indonesian Professional IDR 1.350.000 IDR 1.000.000 IDR 500.000 IDR 450.000
Normal
(1to 31
August 2024) Student IDR 1.000.000 IDR 800.000 IDR 400.000 IDR 350.000
(Master, Ph.D)
ST IDR 800.000 IDR 500.000 IDR 300.000 IDR 250.000
(Bachelor)
Foreign Professional IDR 3.000.000* IDR 750.000*
On Site Indonesian Professional IDR 1.350.000 IDR 500.000
(1 NOT AVAILABLE NOT AVAILABLE
September Stud
2024) tudent
(Master, Ph.D) IDR 800.000 IDR 400.000
Student IDR 700.000 IDR 300.000
(Bachelor)

For more information about payment

Please go to Registration fee and proceeding

VENUE

This event will be held at Santika Hotel Malang, East Java, Indonesia.

For detailed information about the venue, please click the map below.

SATELITE PROGRAM OF IBC




Workshop
13-14 September 2024

v Practice laboratory skills with experts in the
field

v learn new things

v Sharing experiences while working in the
laboratory

Read More

Field Trip

12 (midnight)-13 September
2024

v Explore Wonderfull Indonesia
v Refreshing and take a rest
v Valuable experience

Contact Us

INDONESIA BIOTECHNOLOGY
CONFERENCE

Come and participate in the biggest biotechnology conference in Indonesia

REGISTER NOW



Organized By

KBI

Wi KONSORSIUM BIOTEKNOLOG!
INDONESIA

ARIRKZF

(OSAKA UNIVERSITY

120 Important Web Page For Further Information

Indonesia Biotechnology Conference  About IBC
Muh Ade Artasasta

The 9th Indonesia Biotechnology Conference ~ 'MmPortant Dates

(IBC-9), The 11th International Symposium of Paper Template

Innovative Bioproduction on Biotechnology ibcisibionrs2024
and Bioengineering (ISIBio-11), and the 5th Registration Fee and B Li:::s‘;":onrs @gm
International Conference on Natural Proceeding

Resources and Life Sciences (NRLS-5)
Workshop



IOP Conference Series: &%, PURPOSE-LED
5 5
Earth and “w# PUBLISHING

Environmental Science

OPENACCESS You may also like
Preface: The International Conference and %

Workshop in conjunction with the 9" Indonesia R
Biotechnology Conference (IBC) s o s e

Nada Khalifa Mohammed Ali and Zainab
Abbas Ahmed

To cite this article: 2025 /IOP Conf. Ser.: Earth Environ. Sci. 1478 011001

View the article online for updates and enhancements.

Join the Society
Led by Scientists,
for Scientists Like You!

The
Electrochemical
Society

Advancing solid state &
electrochemical science & technology

Allen J. Bardih
ECS Membel

This content was downloaded from IP address 203.114.225.21 on 27/05/2025 at 06:56



IBCISIBIONRLS2024 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 1478 (2025) 011001 doi:10.1088/1755-1315/1478/1/011001

Preface: The International Conference and Workshop in conjunction
with the 9" Indonesia Biotechnology Conference (IBC)

The International Conference and Workshop in conjunction with the 9% Indonesia
Biotechnology Conference (IBC), was held by Biotechnology Study Program of Universitas Negeri
Malang and Indonesian Biotechnology Consortium, in collaboration with National Research and
Innovation Agency of Indonesia (BRIN) and Faculty of Biotechnology, Universitas Surabaya on 11-
14 September 2024 at the Santika Premiere Hotel, Malang. The conference is dedicated to providing
a forum to build network, exchange ideas about bioscience and biotechnology for addressing the
challenges in sustainable developments, as well as to inspire young academics, scientists and students
who are interested in biotechnology (including the new omics technology), biosciences and
bioengineering and integrated approaches, and encourage ideas dissemination in these fields.

The joint conference's theme was “Accelerate Green Industrial Innovation Trough
Biotechnology Towards the Golden Indonesia 2045 Vision” to drive crucial discussions on the
advancement of biotechnology and life sciences. This conference serves as a vital platform for
researchers, educators, policymakers, and industry leaders need to share their insights, innovations,
and experiences in the fields of biotechnology, biology, bioinformatics, biochemistry, environmental
sustainability, renewable energy, and health issues. This conference resonates deeply with the
commitment to fostering knowledge that not only meets the demands of the present especially in the
realm of biotechnology and life sciences but also ensures a sustainable future for all. This is in line
with Sustainable Developments Goals point 9 and 17, which are Industry, Innovation, and
Infrastructure as well as Partnerships for the Goals. This conference also serves as a beacon of
intellectual exchange, where ideas are shared, collaborations are formed, and solutions to global
challenges are sought.

The objectives of the conference were: 1) to bring together participants, experts and
stakeholders to examine ideas and solutions for maintaining, caring and protecting biodiversity for
future sustainable development for human beings, especially in Indonesia, 2) to integrate ideas and
inputs from academics from various discipline background to achieve prosperous sustainable
biodiversity, 3) to provide a chance of networking between academics and practitioners dealing with
biodiversity, 4) to exchange research results on sustainable use as well as conservation of biodiversity,
5) to increase capacity building of young researchers in exploring biodiversity for human health and
wellness, and 6) to broaden networking of the participants and to produce a joint research.

The benefit of this conference was creating synergy between national and international
academics and institutions with various discipline backgrounds, government bodies, and
stakeholders dealing with biodiversity for supporting sustainable development and future community
prosperity. The conference and workshop are also a premier interdisciplinary forum for life
scientists, engineers, and practitioners to present their latest research results, ideas, developments,
and applications in relevant areas.

The joint conference was attended by academics, researchers and practitioners within broad
areas of science and technology such as agriculture, forestry, biotechnology and environment,
medicine, biology, veterinary, and social sciences. The presented materials have undergone peer
review processes and only qualified papers were selected. Furthermore, all papers were subjected to
double-blind peer-review and expected to meet the scientific criteria of significance and academic
excellence in IOP Proceeding Conference Series.

This two-day conference on 11-12 September 2024 featured research presentations and was
closed with discussions with experts and participants to sum up the common conclusion. This
occasion was followed by an excursion to Mount Bromo in Malang and variety of workshops (Halal
Analysis, Bioinformatics in Biomarker Analysis and Drug Discovery, GMO Analysis, as well as Plant Tissue

Content from this work may be used under the terms of the Creative Commons Attribution 4.0 licence. Any further distribution
BY

of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1



IBCISIBIONRLS2024 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 1478 (2025) 011001 doi:10.1088/1755-1315/1478/1/011001

Culture) for selected participants on 13-14 September 2024. The first day of the conference consisted

of nine keynote speakers' around 25 minutes presentations divided into three plenary sessions. The

second day was organized for 6 keynote speakers, followed by parallel sessions which were divided

into four offline rooms and five online rooms. The speakers are listed below:

. Prof. Dato’ Dr. Amirul Al-Ashraf Abdullah (Universiti Sains Malaysia)

. Prof. Dr. Chiaki Ogino (Kobe University, Japan)

. Prof. Dr. Shinji Deguchi (Osaka University, Japan)

. Prof. Chen Wei Ning, William (Nanyang Technological University, Singapore)

. Prof. Ni Nyoman Tri Puspaningsih (Airlangga University, Indonesia)

. Prof. Dr. Aulanni’am, drh., DES (Brawijaya University, Indonesia)

. Prof. Zhiguang Yuchi (Tianjin University, People Republic of China)

. Dr. Oscar Witere Mitalo (University of Tsukuba, Japan)

9. Dr. Kanyaratt Supaibulwatana (Mahidol University, Thailand)

10. Prof. Mariana Wahjudi, Ph.D (Universitas Surabaya, Indonesia)

11. Prof. Dr. Suharti, S.Pd., M.Si (State University of Malang, Indonesia)

12. Prof. Tri Agus Siswoyo, M.agr., Ph.D (Universitas Jember, Indonesia)

13. Rezzy Eko Caraka, Ph.D (National Research and Innovation Agency)

14. Dr. Adulsman Sukkaew (Vice President of the Southern Border Researchers Association,
Thailand)

15. Dr. Sanghapal D. Sawant (CSIR-Indian Institute of Integrative Medicine, Jammu and SRTM
University, India)

03N N W~

We would like to express our sincere gratitude to all speakers, presenters, and all participants
for their contributions to this conference and workshop. We would also like to express our
appreciation for the generosity of our sponsors who supported this conference:

PT GeneCraft Labs

PT Elo Karsa Utama

PT Sysmex Indonesia

PT Widya Prima Mulia

PT Corplife Indonesia

PT Fluida Teknika

PT Merck Chemical & Life Sciences

PT ITS Science Indonesia

9. IKA-Works Asia SDN BHD

10. PT Berca Niaga Medika

11. PT Biotek Prima Indoplus.

Lastly, special thanks to all steering committee, reviewers, and committee members for their great
work and contributions to the conference, publication, and workshop.
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Steering Committee:

1. Dean of the Faculty of Mathematics and Sciences, Universitas Negeri Malang (UM)

2. Dean of the Faculty of Biotechnology, Universitas Surabaya (UBAYA)

3. Head of Badan Riset dan Inovasi Nasional (BRIN)

4. Head of Konsorsium Bioteknologi Indonesia (KBI)

5. Head and members of the advisory board of the Konsorsium Bioteknologi Indonesia (KBI)

Organizing Committee:

Chair: Prof. Dr. Evi Susanti, .S.Si, M.Si (Universitas Negeri Malang)

Vice Chair:

1. Prof. Dr. Puspita Lisdiyanti, M.Agr, Chem (Indonesian Biotechnology Consortium / National
Research and Innovation Agency)

2.Yulanda Antonius, S.Si, M.Sc (Universitas Surabaya)

Secretary:

1.Nani Farida, S.Si., M.Si., Ph.D (Universitas Negeri Malang)
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2.Dr. Drs. Saptowo J. Pardal, M.S (Indonesian Biotechnology Consortium / National Research and
Innovation Agency)

3.Chandra Wijayanti, S.Si., M.Si (Universitas Negeri Malang)

4.Dr. Galbriel Tirtawijaya (Universitas Surabaya)

5.Tri Lina Rosita, S.Kom. (Universitas Surabaya)

6. Puji Putri Isnaini, S.Si (Universitas Negeri Malang)

Treasurer:

1. Dr. Irma Kartika Kusumaningrum, S.Si., M.Si (Universitas Negeri Malang)

2. Ratna Juwita, S.Si., M.Si., M.Sc., Ph.D (Universitas Negeri Malang)

3. Dr. Woro Umayi Ananda, S.P., M.Si. (KBI-PT Bayer Indonesia)

Event:

1. Dr. Muh. Ade Artasasta, S.Si (Universitas Negeri Malang)

2. Ajeng Daniarsih, S.Si., M.Si (Universitas Negeri Malang)

3. Mieke Alvionita, S.Si., M.Si (Universitas Negeri Malang)

4. Prof. Dr. Ir. Aris Winaya, M.M., M.Si. [PU. ASEAN Eng. (Indonesian Biotechnology
Consortium / Universitas Muhammdiyah Malang)

5. Dr. Hayati Iskandar (Indonesian Biotechnology Consortium / PPKS Bogor)

6. Ir. Eny Ida Riyanti M.Si., Ph.D. (Indonesian Biotechnology Consortium / National Research and
Innovation Agency)

8. Dr. Rossa Yunita, M.Si (Indonesian Biotechnology Consortium / National Research and
Innovation Agency)

9. Yayon Pamula Mukti, M.Eng. (Universitas Surabaya)

Sponsorship and Public Relations:

1. Sigit Sadewo (Indonesian Biotechnology Consortium / PT Hartech Indonesia)

2. Sara Wijayanti Wandoyo (Indonesian Biotechnology Consortium / PT ITS Science Indonesia)

3. Fadilla Dewi Rakhmawaty (Indonesian Biotechnology Consortium / PT. Syngenta Indonesia)

4. Setiaryi Halim (Indonesian Biotechnology Consortium / PT Widya Prima Mulya)

5. Dr. Norman Yoshi Haryono, S.Si. (Universitas Negeri Malang)

6. Prof. apt. Tjie Kok, Ph.D (Universitas Surabaya)

Transportation and Logistic:

1. Danar, S.Si., M.Sc. (Universitas Negeri Malang)

2. apt. Galih S.P., S.Farm., M.Farm. (Universitas Negeri Malang)

3. Ardhia Deasy Rosita Dewi, M.Sc. (Universitas Surabaya)

4. Fildzah Sharfina, A.Md.Par. (Universitas Surabaya)

Documentations:

1. Elfin Muljawati, S.Sos. (Universitas Negeri Malang)

2. Johan Sukweenadhi, Ph.D (Universitas Surabaya)

3. Hendri Firmansyah (Universitas Negeri Malang)

Website and IT:

1. Nur Candra Eka Setiawan, S.Si., S.Pd., M.Pd. (Universitas Negeri Malang)

2. Yosafat Dedi Wijaya (Indonesian Biotechnology Consortium)

3. Ratki Afza Amri (Universitas Negeri Malang)

4. Febri Yohanes Aldi Wicaksono, S.Kom. (Universitas Negeri Malang)

5. Susan Amelia, S.Kom. (Universitas Srabaya)

Scientific Committee:

1. Prof. Dr. Evi Susanti, S.Si, M.Si (Universitas Negeri Malang)

2. Dr.rer.nat. Bernadetta Rina Hastilestari (National Research and Innovation Agency)

3 Dr. Norman Yoshi Haryono, S.Si (Universitas Negeri Malang)

4. Ade Andriani, Ph.D (BRIN)

5. Dr. Muh Ade Artasasta, S.Si (Universitas Negeri Malang)

6. Wira Eka Putra, S.Si, M.Med.Sc (Universitas Negeri Malang)

7. Intan Choirun Nisa, S.Si, M.Biotech (Universitas Negeri Malang)

8. Dr. Hasria Alang (ITEKES Muhamadiyah)

9. Dr. Bambang Fajar Suryadi, S.Si, M.Si (Universitas Mataram)

10. Prof. Dr. Trianik Widyaningrum, M.Si (Universitas Ahmad Dahlan)
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Workshop :

1. Dr. Norman Yoshi Haryono, S.Si. (Universitas Negeri Malang)

2. Fenti Widiastuti (Indonesian Biotechnology Consortium / PT ITS Science Indonesia)

3. Nurul Chisyam Ch. (Universitas Negeri Malang)

4. Sholikin, S.I.Pust (Universitas Negeri Malang)

5. Rifani, S.Si., MBA (Indonesian Biotechnology Consortium / PT Advisains Indonesia)

6. Antonius Bambang Wahono (Indonesian Biotechnology Consortium / PT Fajar Mas Murni)
7. Dr. Popy Hartatie Hardjo (Universitas Surabaya)

Chair of Organizing Committee
Prof. Dr. Evi Susanti, S.Si, M.Si
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