
JICOMS
Jakarta International Conference on Multidisciplinary Studies towards Creative
Industries
Volume 2024

Research Article

Antioxidant Analysis of Sukun (Artocarpus
Altilis (Parkinson) Fosberg) Leaves Using
DPPH and IC50 Methods
Suryani Manurung1*, Khairun Nida2, Muntikah2

1Politeknik Kesehatan Kemenkes Jakarta 1, Jakarta Selatan, Jakarta, Indonesia
2Politeknik Kesehatan Kemenkes Jakarta 2

ORCID
Suryani Manurung: https://orcid.org/0009-0005-1825-5014

Abstract.
Sukun (Artocarpus altilis (Parkinson) Fosberg) are abundantly found in Indonesia.
However, the usage of it was very limited. This research was conducted to analyze the
antioxidant activity of Sukun leaves as one of the underused plants in Indonesia. Mature
Sukun leaves were extracted using maceration method where 96% technical ethanol
was used as the solvent. DPPH analysis was conducted using Burdan and Olezek
method (2001). IC50 method was performed to analyze Vit C content of Sukun leaves.
The analysis was performed on 2, 3, 4, 5, and 6 ppm concentrations. By using the
DPPH method, it was found that the total antioxidant activity of the extract was 45.79;
48.11; 49.38; 50.95; and 51.70 respectively. IC 50 analysis shows that the vitamin C
content of the extract was 54.82; 57.72; 60.64; 63.94; and 65.49 respectively for every
concentration. It can be concluded that Sukun leaves showed strong antioxidant activity.

Keywords: antioxidant analysis, Sukun (Artocarpus altilis), nutrition analysis, underused
plant

1. INTRODUCTION

Sukun (Artocarpus altilis), was a member of Moraceae family and abundantly found
in Indonesia. Sukun, also known as breadfruit, commonly used for food or snacks. In
Minahasa, Sukun leaves was used as one of traditional medicine. It was found that
Sukun’s leaves contain high radical scavenging activity [1]. Recently, Sukun’s leaves
found to performed anti platelet activity. Strongest antiplatelet activity of Sukun leaves
observed in Aqueous and EtOH solvent [2]. Sukun leaves found to contain GTD (2-
geranil-2’,3,4,4’-tetrahidroxy dihydrocalcon). This compound involved in detaining pro-
cess of osteoporosis, performed antidiabetic activity, anti-inflammatory activity, and
other pharmacology potentials [3].
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Sukun originated from Polynesia islands and brought to Indonesia by France. Some
indigenous were originated from Papua and Philippines. Breadfruit had been a common
staple for Polynesian and countries around South East Asia [4]. Breadfruit found to
have better nutritional properties compared to wheat flour. It has lower carbohydrates
contents, lower fat content, higher protein content, and rich of beneficial minerals.
Unfortunately, it lacks of performance in term of water absorption, bulking capacity,
and fat absorption. In term of food material, Sukun still require a lot of improvement
[5]. In consideration of Sukun’s nutrient content, food development of Sukun usually
incorporated with other materials. In biscuit production, Sukun must be incorporated
with plantain and termite flour [6]. For optimal result, Sukun must be incorporated with
wheat (40% Sukun flour) in dough production to produce good quality bread [7]. Globally,
Sukun or known as Breadfruit labelled as commoner and low economic level food. The
perception was so strong so that regardless the taste, most consumers will avoid to buy
food developed from Sukun. Without knowing the ingredients, Hawaiians willingness
taste perception of Sukun’s product improved 1.33 point. They also willing to pay $1.26
higher without knowing they consume Sukun based product [8].

Sukun found to be a growing crop with high efficiency of Carbon and heat. Cultivating
Sukun as crop found to decrease carbon emission from 4.4-4.5%. Maximum emission
of Sukun crop only reach 10 %. Carbohydrate content of 100g Sukun flour was equal
to 100g of rice. Sukun is best option as climate-resilient crop [9]. Although the growth
of it was significantly affected by environmental factors, it significantly stables to be
cultivated from tropic to semi-arid conditions. In 18 months, Sukun’s growth rates varied
considerably for height (0.44–2.78 m yr–1), diameter at breast height (0.85–5.19 cm
yr–1), and canopy width (0.14–1.35 m yr–1). Diameter was significantly correlated to tree
height (r2 = 0.88), canopy width (r2 = 0.83), and canopy volume (r2 = 0.94). Sukun found
to perform high survivability and adaptability against environmental condition [10]. In
2022, Sukun had succeed in fighting drought, poverty, and hunger in Trinidad and
Tobago, Bahamas, Barbados, Montserrat, and Jamaica [11]. America has adopted Sukun
cultivation to face climate change [12]. In contrast, Sukun cultivation was being left
behind in Indonesia. Indonesia only had 11181 ha Sukun’s plantation area, and produce
113778 tons Sukun annually. It was predicted that Indonesia owning around 1118353
Sukun trees per year [13]. This is ironic since Indoesia is home of some Sukun varieties.

Sukun had been used as medicine in Africa, Oceania, and Indonesia. In Oceania,
Sukun fruit was used as medicine mixed with Pandan leaves. In other hand, more
bioactivities reported found in other plant parts such as leaves, bark, wood and root of
both Sukun and Pandan. Sukun as traditional medicine found to only act as nutrition
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support with positive impact for health in Oceanian [14]. In Africa, Sukun used as tradi-
tional medicine specifically in Nigeria. They used pods, leaves, and roots as traditional
medicine. Most of the time, Sukun used as medicine to treat and heal wound. Sukun
species used as medicine in Africa was different compared to Sukun used in Oceania
and Indonesia. In Africa, Sukun used as medicine was Treculia africana not a family of
Artocarpus. They still preferred as food crop than medicine [15]. Earliest documentation
of Sukun as traditional medicine was found in Indonesia. Colonialist in 1800’s found
that Sukun leaves had been used traditional medicine long before their arrival. It was
used as traditional medicine in most of region in Indonesia started from Sumatera,
Java, Madura, Nusa Tenggara, Kalimantan, Sulawesi, Maluku, and Papua. Bali not using
Sukun as medicine since Sukun was perceived as “Tree of Life” and considered as holy
tree. In Indonesia, leaves were mostly used as medicine, while root and bark were used
as complements. Most common way to utilize Sukun leaves as traditional medicine in
Indonesia was to boil the leaves in water [16].

Analysis of total phenolic content of Sukun’s leaves show highly promising results. In
fresh Sukun’s leaves, total phenolic observed was 144.16 mg/g. DPPH analysis of Sukun
leaves show that scavenging inhibition of fresh Sukun leaves was 63.88% [17]. Sukun
leaves safely claimed as one of oldest medicine originated from Indonesia. This research
was conducted to strengthen and enrich the scientific research about Sukun leaves,
especially the antioxidant content of Sukun leaves. By understanding this, hopefully
new founding regarding the benefit of Sukun leaves can be explored and improved.

2. METHODOLOGY/ MATERIALS

Material used in this research was mature Sukun leaves standardized by Indonesia
National Research and Innovation Agency. Sample prepared using maceration methods.
Alcohol 70% was used as solvent with composition of solvent and leaves weight was 1:10.
Macerated product was soaked for 6 hours mixed once in a while. Macerated product
was left for 18 hours, macerates were collected using filtration methods. DPPH analysis
was conducted using spectrophotometer under 400-800 nm wavelength. IC50 was
conducted using inhibition methods. Percentage of inhibition measured as antioxidant
activity percentage, calculated by formulas bellow

𝐴𝑛𝑡𝑖𝑜𝑥𝑖𝑑𝑎𝑛𝑡 𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑦=(𝐵𝑙𝑎𝑛𝑘 𝐴𝑏𝑠𝑜𝑟𝑏𝑒𝑛𝑡 − −𝑆𝑎𝑚𝑝𝑙𝑒 𝐴𝑏𝑠𝑜𝑟𝑏𝑒𝑛𝑡)
×100%
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Sample was separated in to variables shown as sown in Table 1,

Table 1: Treatment Variation.

Concentration of Sukun Leave Extract
(ppm)

Var 1 1000

Var 2 2000

Var 3 3000

Var 4 4000

Var 5 5000

3. RESULTS AND DISCUSSIONS

Based on the result of data analysis, the result was presented in Table 2,

Table 2: Inhibition Percentage of Vitamin C.

Treatment A Replicate of Vitamin C Mean Inhibition
Percentage

1 2 3

Var 1 0.3553 0.3540 0.3545 0.3546 45.7881

Var 2 0.3437 0.3416 0.3328 0.3394 48.1170

Var 3 0.3318 0.3325 0.3297 0.3311 49.3808

Var 4 0.3207 0.3313 0.3105 0.3208 50.9504

Var 5 0.3190 0.3157 0.3130 0.3159 51.7046

The inhibition percentage of Vitamin C increased in accordance with concentration
of treatment. The suitable wavelength to measure the inhibition percentage was 520
nm. Highest inhibition percentage was found in treatment 5. IC50 analysis result for
Vitamin C was 4.3306 mcg/ml.

The inhibition percentage of Sukun Leaves was shown in table 3 bellow,

Table 3: Inhibition Percentage of Sukun Leave Extract.

Treatment A Replicate of Vitamin C Mean Inhibition
Percentage

1 2 3

Var 1 0.2963 0.2973 0.2928 0.2955 54.8285

Var 2 0.2796 0.2728 0.2771 0.2765 57.7282

Var 3 0.2555 0.2683 0.2477 0.2572 60.6839

Var 4 0.2349 0.2396 0.2331 0.2359 63.9403

Var 5 0.2231 0.2263 0.2277 0.2257 65.4946

Just like the Vitamin Cit was found that inhibition percentage of Sukun leaves extract
increased in accordance with concentration. The higher the concentration of Suku
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leaves extract the higher inhibition percentage. Highest inhibition percentage found
in treatment 5 (65.4946). IC50 analysis result for Sukun leaves extract was 54.831261
mcg/ml. Based on IC50 classification, Sukun leaves contain strong antioxidant activity.

In this methods IC50 methods was used to analyses the antioxidant activity. IC50
represent the amount of sample needed to scavenge 50% free radical in DPPH. It was
in proportion with antioxidant activity of sample. The smaller the value of IC50, the
stronger antioxidant activity of the sample. It also very suitable to analyze cytotoxicity of
anticancer [18]. IC50 is relatively easy but perform high efficiency. It effectives to analyze
anticancer activity in local cyanobacteria strain Limnothrix sp. NS01 [19]. IC50 methods
only precise to represent antioxidant potential of sample. To gain more precise data, in
vivo assay needed to be conducted simultaneously. Dual assessment was effective to
antioxidant of Tropical Black Bolete mushroom [20].

IC50 analysist showed that IC50 54.831261 mcg/ml. The result was not in accordance
with founding of Vianney et all. They found that IC50 results of sukun leaves was 100.00
mcg/ml. The results was not accordance because the material used in their research
was young and fresh Sukun leaves [21]. The results however, in accordance with the
finding of Soifoini et al. They found that antioxidant activity of Sukun leaves was strong.
However, they found that strongest antioxidant activity of Sukun was found in fruit [22].
In other hand, 98% simplicial of Sukun leaves showed IC50 analysist results 28.50
mcg/ml. The antioxidant of this simplicial was higher because the high concentration of
Sukun leaves [23].

4. CONCLUSION AND RECOMMENDATION

Antioxidant activity of Sukun leaves increase in accordance with the concentration.
Highest antioxidant activity found in treatment 5 (5000 ppm Sukun extract). Sukun
leaves performed strong antioxidant activity.

Based on the conclusion made above, three recommendations are offered here.
First, the Sukun leaves needed further research to unlock the potential of it. Second,
further studies on pair work are recommended to compare if different time range for
pair work gives different effects on living object such as mice or Guinea pig. Third, it is
also suggested to use Sukun leaves as antioxidant agent but it need analysist of toxicity.

DOI 10.18502/keg.v6i1.15355 Page 99



JICOMS

References

[1] Suryanto E, Wehantouw DF. Aktivitas Penangkap Radikal Bebas Dari Ekstrak Fenolik
Daun Sukun (Artocarpus altilis F.). Chem. Prog. 2019;2(1):1–7.

[2] Fakhrudin N, Mufinnah FF, Husni MF, Wardana AE, Wulandari EI, Putra AR, et al.
Screening of selected indonesian plants for antiplatelet activity. Biodiversitas (Surak).
2021;22(12):5268–73.

[3] Yumni GG, Pertiwi KK, Widiyastuti Y, Fakhrudin N. Isolation of 2-Geranyl-2′,3,4,4′-
Tetrahydroxy Dihydrochalcone from Breadfruit Leaf (Artocarpus altilis (Park.) Fosberg)
Using Flash Column Chromatography [Online,. Available: Artocarpus communis,
Separation, Active compound, Flavonoid.]. J. Tumbuh. Obat Indones. 2023;16(1):2–11.

[4] Ragone D. Breadfruit—Artocarpus altilis (Parkinson) Fosberg. Elsevier Inc.; 2018.
https://doi.org/10.1016/B978-0-12-803138-4.00009-5.

[5] Henry P. mgbang J. Edward, E. N. A., and I. C. Emmanuel, “Nutritional Evaluation
of Breadfruit and Beniseed Composite Flours,”. MOJ Food Process. Technol.
2016;2(6):182–7.

[6] Peace N, Edith U, Ugonne F. “Functional, Nutritional and Sensory Characteristics of
Biscuits Improved with Plantain, Breadfruit and Termite Flour,” Niger. J. Nutr. Sci., vol.
42, no. 2, pp. 1–10, 2021, [Online]. Available: https://journal.nutritionnigeria.org/wp-
content/uploads/journal/published_paper/volume-42/issue-2/gnz8ow8M.pdf

[7] Bakare AH, Osundahunsi OF, Olusanya JO. Rheological, baking, and sensory
properties of composite bread dough with breadfruit (Artocarpus communis Forst)
and wheat flours. Food Sci Nutr. 2015 Dec;4(4):573–87.

[8] Lysák M, Ritz C, Henriksen CB. Assessing consumer acceptance and willingness to
pay for novel value-added products made from breadfruit in the Hawaiian Islands.
Sustainability (Basel). 2019;11(11):13–7.

[9] Yang L, Zerega N, Montgomery A, Horton DE. Potential of breadfruit cultiva-
tion to contribute to climate-resilient low latitude food systems. PLOS Clim.
2022;1(8):e0000062.

[10] Lincoln NK, Cho A, Dow G, Radovich T. Early growth of breadfruit in a variety ×
environment trial. Agron J. 2019;111(6):3020–7.

[11] P. Fruit, T. To, F. People, C. Jobs, and B. T. H. E. Environment, Trees That Feed

Foundation. 2022.

[12] Fielding R, Zaldivar JJ. No Longer ‘Confined to the Lower Keys of Florida’: Mainland
United States Cultivation of Breadfruit (Artocarpus altilis) in a Changing Climate. Ann
Am Assoc Geogr. 2022;113(2):1–10.

DOI 10.18502/keg.v6i1.15355 Page 100



JICOMS

[13] Supriati Y. Sukun sebagai Sumber Pangan Alternatif Substitusi Beras. J. Iptek Tanam.
Pangan. 2010;5(2):219–20.

[14] Baba S, Chan HT, Kezuka M, Inoue T, Chan EW. Artocarpus altilis and Pandanus
tectorius: two important fruits of Oceania with medicinal values. Emir J Food Agric.
2016;28(8):531–9.

[15] Ojimelukwe PC, Ugwuona FU. The traditional and medicinal use of African breadfruit
(Treculia africana Decne): an underutilized ethnic food of the Ibo tribe of South East,
Nigeria. J. Ethn. Foods. 2021;8(1):1–13.

[16] Raihandhany R. A Review on Ethnobotanical Aspects of Artocarpus altilis (Park. )
Fosberg (Syn : Artocarpus communis J. R. Forst. & G. Forst. ) (Breadfruit) in Indonesia.
Genbinesia. 2022;3(1):10–22.

[17] Leng LY, Nadzri NB, Yee KC, Abdul Razak NB, Shaari AR. “Antioxidant and Total
Phenolic Content of Breadfruit (Artocarpus altilis) Leaves,” MATEC Web Conf., vol.
150, 2018, https://doi.org/10.1051/matecconf/201815006007.

[18] Hazekawa M, Nishinakagawa T, Kawakubo-Yasukochi T, Nakashima M. Evaluation
of IC50 levels immediately after treatment with anticancer reagents using a real-time
cell monitoring device. Exp Ther Med. 2019 Oct;18(4):3197–205.

[19] Safaei M, Maleki H, Soleimanpour H, Norouzy A, Zahiri HS, Vali H, et al. Development
of a novel method for the purification of C-phycocyanin pigment from a local
cyanobacterial strain Limnothrix sp. NS01 and evaluation of its anticancer properties.
Sci Rep. 2019 Jul;9(1):9474.

[20] Kumla J, Suwannarach N, Tanruean K, Lumyong S. Comparative evaluation of
chemical composition, phenolic compounds, and antioxidant and antimicrobial
activities of tropical black bolete mushroom using different preservation methods.
Foods. 2021 Apr;10(4):781.

[21] Vianney YM, Putra SE, Purwanto MG. Antioxidant and toxicity activity of aqueous
extracts from various parts of breadfruit and breadnut. Int J Fruit Sci. 2020;20(sup3
no. S3):S1639–51.

[22] Soifoini T, Donno D, Jeannoda V, Rakoto DD, Msahazi A, Farhat SM, et al.
Phytochemical composition, antibacterial activity, and antioxidant properties of the
artocarpus altilis fruits to promote their consumption in the comoros islands as
potential health-promoting food or a source of bioactive molecules for the food
industry. Foods. 2021 Sep;10(9):2136.

[23] Sembiring N, et al. “Test of Breadfruit Leaf Extract Cream
Preparation (Artocarpus Altilis) and Antioxidant Activity Test with
DPPH Method,” vol. 3, no. 7, pp. 1601–1619, 2023, [Online]. Available:

DOI 10.18502/keg.v6i1.15355 Page 101



JICOMS

https://journal.formosapublisher.org/index.php/mudima/article/view/4085/5241
https://doi.org/10.55927/mudima.v3i7.4085.

DOI 10.18502/keg.v6i1.15355 Page 102


	INTRODUCTION
	METHODOLOGY/ MATERIALS 
	RESULTS AND DISCUSSIONS
	CONCLUSION AND RECOMMENDATION
	References

