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Abstract 

The goal of the current mini review paper was to present a brief overview of some modern main aspects of 

pitaya waste valorization possibilities. In this regard, a literature survey was conducted among publications in 

scientific databases using the descriptive approach on keywords “pitaya waste” and “dragon fruit waste”; 

book chapters and conference proceedings were not considered at all. As the main areas of intensive work 

regarding the valorization of pitaya waste, the following can be summarized, systematized and indicated: the 

isolation and characterization of pectin, the development of activated carbon and adsorbents, the conduct of 

studies of biological activity and various properties, the study of possibilities for inclusion as components in 

animal feed, for the development of food systems, as well as some other valorization aspects. 
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I. INTRODUCTION 

Dragon fruit, also known as pitaya (Cheok et al., 2018; Jalgaonkar et al., 2022; Jiang et al., 2021), is an 

exotic fruit with nutritional and commercial importance, and various valuable products were obtained from it 

(Jalgaonkar et al., 2022). Inedible fractions as peels and seeds contain different nutritional and phytochemical 

compounds (Jiang et al., 2021). Pitaya peels, which account for about a third of the entire fruit, contain various 

valuable components and can be recycled (Jiang et al., 2021). As main bioactive compounds in dragon fruit 

peels can be noted betalains, phenolics, dietary fibres such as pectin and oligosaccharides (Le, 2022). According 

to Cheok et al. (2018), utilization of dragon fruit peels involves processing them into pectin, powder, pigment, 

enzyme. 

The purpose of this mini review paper is to present some recent aspects of pitaya waste valorization 

opportunities. 

 

II. METHOD 

“Pitaya waste” and “dragon fruit waste” were the key words that were used in conducting the literature 

survey among various scientific databases, using the descriptive approach, in the preparation of the current mini 

review. Conference proceedings papers and book chapters are beyond the scope of the present work. 

 

III. RESULT AND DISCUSSION 

The scientific publications included here are far from exhausting all the existing information on the 

subject under consideration, but present a general picture of the main directions in which research is being 

carried out for the valorization of pitaya waste. The titles of 78% of the scientific publications cited in this work 

contained the term “peel/peels”. Just under half of the articles included here have five or more authors. 

In table 1, the main valorization aspects related to pitaya waste are presented in a systematized form. 

 

Table 1. Pitaya waste valorization aspects 

 
Valorization highlights Reference 

Pectin 

properties of pectin from red pitaya peel Alpizar-Reyes et al., 2022 

pectin from dragon fruit peels waste Chua et al., 2020 

pectins from peels of Hylocereus spp. Costa et al., 2022 

pectin-based films from white-fleshed pitaya peel 

waste 
Jiang et al., 2022 

film based on pectin and betacyanins from peel waste 

of pitaya 
Jiang et al., 2023 

bioplastic from pectin of dragon fruit peel Listyarini et al., 2020 
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dragon fruit peel pectin and citrus peel pectin Muhammad et al., 2020 

pectin from dragon fruit peel Thirugnanasambandham et al., 2014 

encapsulation of betalains from red dragon fruit peels 

using microcrystalline cellulose and dragon fruit peel 

pectin as wall materials 

Tran et al., 2022 

high-methoxyl-pectin from Hylocereus polyrhizus 

peels 
Zaid et al., 2020 

pectin from dragon fruit peels Zaidel et al., 2017 

branched RG-I-rich pectin from red dragon fruit peel – 
probiotic properties 

Zhang & Cai, 2023 

Activated carbon 

and adsorbents 

white dragon fruit peel waste – adsorbent for Congo 

red dye 
Lim et al., 2020 

superparamagnetic cobalt ferric nanoparticles 

incorporated biopolymers from dragon fruit peels for 

nickel (II) removal 

Bui et al., 2021 

dragon fruit peels –adsorption of methylene blue Jawad et al., 2018 

dragon fruit skin – biosorbent for manganese (II) ions Priyantha et al., 2013 

dragon fruit skin – biosorbent for methylene blue dye Priyantha et al., 2015 

red dragon fruit waste peel extracts – various studies Macadangdang Jr, 2022 

adsorption characteristics of carbon microparticles 

from red dragon fruit peel waste 
Nandiyanto et al., 2020 

CoFe2O4 coated biopolymer from dragon fruit peel – 
nanocomposite adsorbent for removal of As (III) 

Nguyen et al., 2023 

Properties and 

activity 

characterization 

Hylocereus polyrhizus and Hylocereus undatus peel 

extracts – antibacterial property 
Nurmahani et al., 2012 

red pitaya extracts – nutraceutical and antioxidant 
properties 

Tenore et al., 2012 

dragon fruit peels – phytochemical properties Vera Cruz et al., 2022 

Hylocereus polyrhizus peel extract as a functional food 
colorant and nutraceutical 

Putthawan et al., 2021 

red dragon fruit leaves and white dragon fruit leaves – 

antioxidant activity 
Nerdy & Manurung, 2018 

pitaya peel – microwave assisted extraction of active 
compounds 

Nazeri & Zain, 2018 

underutilized red pitaya peel – anti-elastase, anti-

collagenase and antimicrobial activities 
Vijayakumar et al., 2017 

crude aqueous Hylocereus polyrhizus peel extracts – 

antibacterial properties 
Afandi et al., 2017 

inedible dragon fruit peel – waste utilization Chen, 2018 

quality attributes of dragon fruit seeds Nguyen et al., 2022 

pitaya peel – fiber rich powder Sengkhamparn et al., 2013 

fresh peels of yellow pitaya and red pitaya and their 

flours – characterization 
Morais et al., 2021 

pitaya (dragon fruit) peel supercritical carbon dioxide 

extracts – chemical composition, cytotoxic and 

antioxidant activities 

Luo et al., 2014 

dragon fruit peel colour – antioxidant and stability Lourith & Kanlayavattanakul, 2013 

pulp and peel of green and red pitayas – comparative 

metabolic profiling 
Lin et al., 2021 

of red dragon fruit (Hylocereus polyrhizus) peel – 
anthocyanin activity 

Fitriyani et al., 2022 

betalain from red pitaya peel Faridah et al., 2015 

drum dried pitaya peel – physico-chemical properties Chia & Chong, 2015 

dragon fruit peel waste – flours Chumroenvidhayakul et al., 2022 

Animal feed 

dragon fruit peel flour – rumen fermentation in goat Alimuddin et al., 2023 

pitaya fermentation waste – Pinnate batfish, Platax 

pinnatus 
Chu et al., 2021 

dragon fruit peel – laying hens Mahlil et al., 2018 

dragon fruit waste by-products and non-protein 

nitrogen source 
Matra et al., 2021 

pitaya – metabolic profile – adult zebrafish Lira et al., 2020 

Food systems 

wheat flour and pitaya peel flour blends – cookies 
preparation 

Ho & Abdul Latif, 2016 

gelatin – red pitaya peel – edible coating – crayfish 

(Procambarus clarkii) 
Liu et al., 2019 

dragon fruit peel – antioxidant dietary fibre – chicken 
nuggets 

Madane et al., 2020 

peels – white pulp pitaya jellies Magalhães et al., 2022 

pitaya peel extract and lemon seed essential oil – 

sodium nitrite replacement – cured mutton 
Xin et al., 2022 

pitaya peel powder – dried and cooked noodles Shiau et al., 2020 

Some other 

valorization aspects 

industrial wastes – encapsulation – betalains – red 

pitaya pulp 
Utpott et al., 2020 
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edible straw from dragon fruit peel Darmawan et al., 2022 

amylase enzyme – red pitaya (Hylocereus polyrhizus) 
peel 

Amid et al., 2014a 

protease enzyme – pitaya waste Amid et al., 2014b 

dragon fruit foliage – cellulose nanomaterials Anh et al., 2021 

mucilage – dragon fruit peel – flocculant – dye 
wastewater 

Le et al., 2020 

fruit peel waste – graphene oxide – sulfamethoxazole 

determination 
Lee et al., 2022 

electrocatalyst – waste pitaya peels – H2O2 
electrosynthesis 

Wang et al., 2022 

silver nanoparticle – photograph wastewater – 

Hylocereus undatus skin 
Fatimah & Faridhatunnisa, 2017 

biogas – food waste and fruit waste (durian shell, 

dragon fruit and pineapple peel) 
Muenmee & Prasertboonyai, 2021 

 

From Table 1, it can be summarized that in 18% of the articles cited here, the valorization direction is 

the isolation and characterization of pectin from pitaya waste; 12% of the research is directed to the 

development of activated carbon and adsorbents from pitaya waste for the removal of various pollutants. The 

isolation of a variety of valuable compounds and the investigation of potentially useful properties is addressed in 

more than one-third of the publications used herein. Possibilities for including pitaya waste in animal nutrition 

as well as in the development of food systems are also being explored; and in about 15% of the articles, other 

valorization aspects for pitaya waste were considered. 

 

IV. CONCLUSION 

The significance of the pitaya waste valorization problem is summarized in a synthesized form in this 

mini review. The areas of work and research are diverse and wide-ranging. The main goal is to reduce and limit 

to the possible minimum the burden of waste from the production and consumption of pitaya on the 

environment and on the health of consumers. 

 

REFERENCES 
[1]. Afandi, A., Lazim, A.M., Azwanida, N.N., Bakar, M.A., Airianah, O.B., & Fazry, S. (2017). Antibacterial properties of crude 

aqueous Hylocereus polyrhizus peel extracts in lipstick formulation against gram-positive and negative bacteria. Malaysian Applied 

Biology, 46(2), 29-34. 
[2]. Alimuddin, S., Syahrir, S., & Islamiyati, R. (2023). Effect of dragon fruit peel flour (Hylocereus sp.) in complete feed on 

characteristics of rumen fermentation in goat. Journal of Pharmaceutical Negative Results, 14(S2), 1116-1122. 

https://doi.org/10.47750/pnr.2023.14.S02.136 
[3]. Alpizar-Reyes, E., Cruz-Olivares, J., Cortés-Camargo, S., Rodríguez-Huezo, M.E., Macías-Mendoza, J.O., Alvarez-Ramirez, J., & 

Pérez-Alonso, C. (2022). Structural, physicochemical, and emulsifying properties of pectin obtained by aqueous extraction from red 

pitaya (Hylocereus polyrhizus) peel. Revista Mexicana de Ingeniería Química, 21(3), Alim2887. 
https://doi.org/10.24275/rmiq/Alim2887 

[4]. Amid, M., Manap, Y., & Zohdi, N.K. (2014a). A novel aqueous two phase system composed of a thermo-separating polymer and an 

organic solvent for purification of thermo-acidic amylase enzyme from red pitaya (Hylocereus polyrhizus) peel. Molecules, 19(5), 
6635-6650. https://doi.org/10.3390/molecules19056635 

[5]. Amid, M., Manap, M.Y.ABD, & Zohdi, N.K. (2014b). Purification and characterization of alkaline-thermostable protease enzyme 

from pitaya (Hylocereus polyrhizus) waste: a potential low cost of the enzyme. BioMed Research International, 2014, 259238. 
https://doi.org/10.1155/2014/259238 

[6]. Anh, T.P.T., Nguyen, T.V., Hoang, P.T., Thi, P.V., Kim, T.N., Van, Q.N., Van, C.N., & Hai, Y.D. (2021). Dragon fruit foliage: an 
agricultural cellulosic source to extract cellulose nanomaterials. Molecules, 26(24), 7701. 

https://doi.org/10.3390/molecules26247701 

[7]. Bui, N.T., Nguyen, V.H., Le, D.T., Tran, T.T.V., & Bui, T.H. (2021). Superparamagnetic cobalt ferric nanoparticles incorporated 
biopolymers extracted from dragon fruit (hylocereus undatus) peels for nickel (II) removal. Environmental Technology & 

Innovation, 23, 101773. https://doi.org/10.1016/j.eti.2021.101773 

[8]. Chen, J. (2018). Phytochemical cocktail – waste utilization of inedible dragon fruit peel. The Canadian Science Fair Journal, 1(1), 
2-8. 

[9]. Cheok, C.Y., Mohd Adzahan, N., Abdul Rahman, R., Zainal Abedin, N.H., Hussain, N., Sulaiman, R., & Chong, G.H. (2018). 

Current trends of tropical fruit waste utilization. Critical Reviews in Food Science and Nutrition, 58(3), 335-361. 
https://doi.org/10.1007/s11947-011-0627-2 

[10]. Chia, S.L., & Chong, G.H. (2015). Effect of rotation speed and steam pressure on physico-chemical properties of drum dried pitaya 

(Hylocereus polyrhizus) peel. International Food Research Journal, 22(1), 372-376. 
[11]. Chu, J.-H., Liu, K.-J., & Wu, T.-M. (2021). Effects of pitaya (Hylocereus polyrhizus) fermentation waste dietary supplement on 

growth performance, and anti-oxidation of Pinnate batfish, Platax pinnatus. Aquaculture Research, 52(12), 6689-6698. 

https://doi.org/10.1111/are.15538 
[12]. Chua, B.L., Tang, S.F., Ali, A., & Chow, Y.H. (2020). Optimisation of pectin production from dragon fruit peels waste: drying, 

extraction and characterisation studies. SN Applied Sciences, 2, 621. https://doi.org/10.1007/s42452-020-2415-y 

[13]. Chumroenvidhayakul, S., Thilavech, T., Abeywardena, M., & Adisakwattana, S. (2022). Investigating the impact of dragon fruit 
peel waste on starch digestibility, pasting, and thermal properties of flours used in Asia. Foods, 11(14), 2031. 

https://doi.org/10.3390/foods11142031 

[14]. Costa, K.P.B., Reichembach, L.H., & de Oliveira Petkowicz, C.L. (2022). Pectins with commercial features and gelling ability from 
peels of Hylocereus spp. Food Hydrocolloids, 128, 107583. https://doi.org/10.1016/j.foodhyd.2022.107583 

http://www.ijeijournal.com/


Pitaya Waste – Some Recent Valorization Aspects: A Mini Review 

www.ijeijournal.com                                                                                                                                 Page | 342 

[15]. Darmawan, M.S., Daeni, F., Kurniawan, T.S., & Listiaji, P. (2022). Preparation and characterization of edible straw made from 

dragon fruit peel to solve the problem of plastic waste. Journal of Environmental and Science Education, 2(2), 106-110. 

https://doi.org/10.15294/jese.v2i2.60717 
[16]. Faridah, A., Syukri, D., & Holinesti, R. (2015). Simple characterization of betalain compound from red pitaya (Hylocereus 

polyrhizus) peel solution. International Journal on Advanced Science, Engineering and Information Technology, 5(3), 207-211. 

https://doi.org/10.18517/ijaseit.5.3.517 
[17]. Fatimah, I., & Faridhatunnisa, A. (2017). Green synthesis of silver nanoparticle from photograph wastewater using Hylocereus 

undatus skin extract. Oriental Journal of Chemistry, 33(3), 1235-1240. https://doi.org/10.13005/ojc/330322 

[18]. Fitriyani, F., Zahra, L.A., & Istifadah, I. (2022). Anthocyanin activity of red dragon fruit (Hylocereus polyrhizus) peel as 
immunostimulan in the Covid-19 pandemic era. Jurnal Kesehatan Metro Sai Wawai, 15(1), 61-69. 

http://dx.doi.org/10.26630/jkm.v15i1.3211 

[19]. Ho, L.-H., & Abdul Latif, N.W.b. (2016). Nutritional composition, physical properties, and sensory evaluation of cookies prepared 
from wheat flour and pitaya (Hylocereus undatus) peel flour blends. Cogent Food & Agriculture, 2(1), 1136369. 

https://doi.org/10.1080/23311932.2015.1136369 

[20]. Jalgaonkar, K., Mahawar, M.K., Bibwe, B., & Kannaujia, P. (2022). Postharvest profile, processing and waste utilization of dragon 
fruit (Hylocereus spp.): a review. Food Reviews International, 38(4), 733-759. https://doi.org/10.1080/87559129.2020.1742152 

[21]. Jawad, A.H., Kadhum, A.M., & Ngoh, Y.S. (2018). Applicability of dragon fruit (Hylocereus polyrhizus) peels as low-cost 

biosorbent for adsorption of methylene blue from aqueous solution: kinetics, equilibrium and thermodynamics studies. Desalination 

and Water Treatment, 109, 231-240. https://doi.org/10.5004/dwt.2018.21976 

[22]. Jiang, H., Zhang, W., Li, X., Shu, C., Jiang, W., & Cao, J. (2021). Nutrition, phytochemical profile, bioactivities and applications in 

food industry of pitaya (Hylocereus spp.) peels: a comprehensive review. Trends in Food Science & Technology, 116, 199-217. 
https://doi.org/10.1016/j.tifs.2021.06.040 

[23]. Jiang, H., Zhang, W., Xu, Y., Cao, J., & Jiang, W. (2022). Properties of pectin-based films from white-fleshed pitaya (Hylocereus 

undatus) peel waste as affected by montmorillonite. Food Packaging and Shelf Life, 34, 100952. 
https://doi.org/10.1016/j.fpsl.2022.100952 

[24]. Jiang, H., Zhang, W., Pu, Y., Chen, L., Cao, J., & Jiang, W. (2023). Development and characterization of a novel active and 

intelligent film based on pectin and betacyanins from peel waste of pitaya (Hylocereus undatus). Food Chemistry, 404, 134444. 
https://doi.org/10.1016/j.foodchem.2022.134444 

[25]. Le, O.T.H., Tran, L.N., Doan, V.T., Pham, Q.V., Ngo, A.V., & Nguyen, H.H. (2020). Mucilage extracted from dragon fruit peel 

(Hylocereus undatus) as flocculant for treatment of dye wastewater by coagulation and flocculation process. International Journal 
of Polymer Science, 2020, 7468343. https://doi.org/10.1155/2020/7468343 

[26]. Le, N.L. (2022). Functional compounds in dragon fruit peels and their potential health benefits: a review. International Journal of 

Food Science & Technology, 57(5), 2571-2580. https://doi.org/10.1111/ijfs.15111 
[27]. Lee, T.-W., Tsai, I.-C., Liu, Y.-F., & Chen, C. (2022). Upcycling fruit peel waste into a green reductant to reduce graphene oxide 

for fabricating an electrochemical sensing platform for sulfamethoxazole determination in aquatic environments. Science of The 

Total Environment, 812, 152273. https://doi.org/10.1016/j.scitotenv.2021.152273 

[28]. Lim, L.B.L., Priyantha, N., Latip, S.A.A., Lu, Y.C., & Mahadi, A.H. (2020). Converting Hylocereus undatus (white dragon fruit) 

peel waste into a useful potential adsorbent for the removal of toxic Congo red dye. Desalination and Water Treatment, 185, 307-

317. https://doi.org/10.5004/dwt.2020.25390 
[29]. Lin, X., Gao, H., Ding, Z., Zhan, R., Zhou, Z., & Ming, J. (2021). Comparative metabolic profiling in pulp and peel of green and 

red pitayas (Hylocereus polyrhizus and Hylocereus undatus) reveals potential valorization in the pharmaceutical and food industries. 

BioMed Research International, 2021, 6546170. https://doi.org/10.1155/2021/6546170 
[30]. Lira, S.M., Dionísio, A.P., Holanda, M.O., Marques, C.G., da Silva, G.S., Correa, L.C., Santos, G.B.M., de Abreu, F.A.P., 

Magalhães, F.E.A., Rebouças, E.d.L., Guedes, J.A.C., de Oliveira, D.F., Guedes, M.I.F., & Zocolo, G.J. (2020). Metabolic profile 

of pitaya (Hylocereus polyrhizus (F.A.C. Weber) Britton & Rose) by UPLC-QTOF-MSE and assessment of its toxicity and 
anxiolytic-like effect in adult zebrafish. Food Research International, 127, 108701. https://doi.org/10.1016/j.foodres.2019.108701 

[31]. Listyarini, R.V., Susilawatib, P.R., Nukung, E.N., & Yua, M.A.T. (2020). Bioplastic from pectin of dragon fruit (Hylocereus 

polyrhizus) peel. Malaysian Journal of Analytical Sciences, 23(6), 203-208. https://doi.org/10.14710/jksa.23.6.203-208 
[32]. Liu, W., Shen, Y., Li, N., Mei, J., & Xie, J. (2019). Application of gelatin incorporated with red pitaya peel methanol extract as 

edible coating for quality enhancement of crayfish (Procambarus clarkii) during refrigerated storage. Journal of Food Quality, 
2019, 1715946. https://doi.org/10.1155/2019/1715946 

[33]. Lourith, N., & Kanlayavattanakul, M. (2013). Antioxidant and stability of dragon fruit peel colour. Agro Food Industry Hi-Tech, 

24(3), 56-58. 

[34]. Luo, H., Cai, Y., Peng, Z., Liu, T., & Yang, S. (2014). Chemical composition and in vitro evaluation of the cytotoxic and 

antioxidant activities of supercritical carbon dioxide extracts of pitaya (dragon fruit) peel. Chemistry Central Journal, 8(1). 

https://doi.org/10.1186/1752-153X-8-1 
[35]. Macadangdang Jr, R.R. (2022). Corrosion inhibition, adsorption behaviour, and thermodynamic studies of red dragon fruit 

(Selenicereus costaricensis) waste peel extracts on mild steel in acidic environment. Indian Journal of Chemical Technology, 29(2), 

201-206. http://op.niscpr.res.in/index.php/IJCT/article/view/51586 
[36]. Madane, P., Das, A.K., Nanda, P.K., Bandyopadhyay, S., Jagtap, P., Shewalkar, A., & Maity, B. (2020). Dragon fruit (Hylocereus 

undatus) peel as antioxidant dietary fibre on quality and lipid oxidation of chicken nuggets. Journal of Food Science and 

Technology, 57(4), 1449-1461. https://doi.org/10.1007/s13197-019-04180-z 
[37]. Magalhães, D.S., Moreira, R.A., Pasqual, M., Vilas Boas, E.V.d.B., & Pio, L.A.S. (2022). Use of peels in the formulation and 

acceptance of white pulp pitaya jellies. Food Science and Technology, 42, e68521. https://doi.org/10.1590/fst.68521 

[38]. Mahlil, Y., Husmaini, Warnita, Mirzah, & Mahata, M.E. (2018). Using physical and chemical methods to improve the nutrient 
quality of dragon fruit (Hylocereus polyrhizus) peel for use as feed for laying hens. International Journal of Poultry Science, 17(2), 

51-56. https://doi.org/10.3923/ijps.2018.51.56 

[39]. Matra, M., Totakul, P., & Wanapat, M. (2021). Utilization of dragon fruit waste by-products and non-protein nitrogen source: 
effects on in vitro rumen fermentation, nutrients degradability and methane production. Livestock Science, 243, 104386. 

https://doi.org/10.1016/j.livsci.2020.104386 

[40]. Morais, D.C.M., Alves, V.M., Asquieri, E.R., de Souza, A.R.M., & Damiani, C. (2021). Physical, chemical, nutritional, and 

antinutritional characterization of fresh peels of yellow pitaya (Selenicereus megalanthus) and red pitaya (Hylocereus costaricensis) 

and their flours. Revista Ciência Agronômica, 52(3), e20207289. 

http://www.ijeijournal.com/


Pitaya Waste – Some Recent Valorization Aspects: A Mini Review 

www.ijeijournal.com                                                                                                                                 Page | 343 

[41]. Muenmee, S., & Prasertboonyai, K. (2021). Potential biogas production generated by mono-and co-digestion of food waste and fruit 

waste (durian shell, dragon fruit and pineapple peel) in different mixture ratio under anaerobic condition. Environmental Research, 

Engineering and Management, 77(1), 25-35. https://doi.org/10.5755/j01.erem.77.1.25234 
[42]. Muhammad, N.W.F., Nurrulhidayah, A.F., Hamzah, M.S., Rashidi, O., & Rohman, A. (2020). Physicochemical properties of 

dragon fruit peel pectin and citrus peel pectin: a comparison. Food Research, 4(S1), 266-273. 

https://doi.org/10.26656/fr.2017.4(S1).S14 
[43]. Nandiyanto, A.B.D., Maryanti, R., Fiandini, M., Ragadhita, R., Usdiyana, D., Anggraeni, S., Arwa, W.R., & Al-Obaidi, A.S.M. 

(2020). Synthesis of carbon microparticles from red dragon fruit (Hylocereus undatus) peel waste and their adsorption isotherm 

characteristics. Molekul, 15(3), 199-209. https://doi.org/10.20884/1.jm.2020.15.3.657 
[44]. Nazeri, M.A., & Zain, N.M. (2018). Effect of different operating parameters on extraction of active compounds from pitaya peel by 

microwave assisted extraction (MAE). Jurnal Teknologi, 80(2), 51-58. 

[45]. Nerdy, N., & Manurung, K. (2018). Spectrophotometric method for antioxidant activity test and total phenolic determination of red 
dragon fruit leaves and white dragon fruit leaves. RASĀYAN Journal of Chemistry, 11(3), 1183-1192. 

https://doi.org/10.31788/RJC.2018.1134018 

[46]. Nguyen, L.H., Le, V.S., Tran, L.D., Thai, N.V., Tram, H.T.N., Minh, B.Q., & Nguyen, V.-H. (2023). Environmental-friendly 
method for preparing CoFe2O4 coated biopolymer extracted from dragon fruit peel: characterization and application as 

nanocomposite adsorbent for removal of As (III) pollutants from aqueous solution. Journal of Industrial and Engineering 

Chemistry, 118, 432-445. https://doi.org/10.1016/j.jiec.2022.11.027 

[47]. Nguyen, L.N.B., Nguyen, H.P., Le, V.V.M., Tran, T.T.T., & Ton, N.M.N. (2022). Effects of enzymatic treatment on seed mucilage 

degradation and air-drying temperature on quality attributes of dragon fruit seeds (Hylocereus spp.). Science & Technology 

Development Journal – Engineering and Technology, 5(1), 1407-1416. https://doi.org/10.32508/stdjet.v5i1.946 
[48]. Nurmahani, M.M., Osman, A., Abdul Hamid, A., Mohamad Ghazali, F., & Pak Dek, M.S. (2012). Antibacterial property of 

Hylocereus polyrhizus and Hylocereus undatus peel extracts. International Food Research Journal, 19(1), 77-84. 

[49]. Priyantha, N., Lim, L.B.L., Dahri, M.K., & Tennakoon, D.T.B. (2013). Dragon fruit skin as a potential low-cost biosorbent for 
removal of manganese (II) ions. Journal of Applied Sciences in Environmental Sanitation, 8(3), 179-188. 

[50]. Priyantha, N., Lim, L.B.L., & Dahri, M.K. (2015). Dragon fruit skin as a potential biosorbent for the removal of methylene blue dye 

from aqueous solution. International Food Research Journal, 22(5), 2141-2148. 
[51]. Putthawan, P., Prompanya, B., & Promnet, S. (2021). Extraction, biological activities and stability of Hylocereus polyrhizus peel 

extract as a functional food colorant and nutraceutical. Tropical Journal of Pharmaceutical Research, 20(8), 1683-1690. 

https://doi.org/10.4314/tjpr.v20i8.19 
[52]. Sengkhamparn, N., Chanshotikul, N., Assawajitpukdee, C., & Khamjae, T. (2013). Effects of blanching and drying on fiber rich 

powder from pitaya (Hylocereus undatus) peel. International Food Research Journal, 20(4), 1595-1600. 

[53]. Shiau, S.-Y., Li, G.-H., Pan, W.-C., & Xiong, C. (2020). Effect of pitaya peel powder addition on the phytochemical and textural 
properties and sensory acceptability of dried and cooked noodles. Journal of Food Processing and Preservation, 44(7), e14491. 

https://doi.org/10.1111/jfpp.14491 

[54]. Tenore, G.C., Novellino, E., & Basile, A. (2012). Nutraceutical potential and antioxidant benefits of red pitaya (Hylocereus 

polyrhizus) extracts. Journal of Functional Foods, 4(1), 129-136. https://doi.org/10.1016/j.jff.2011.09.003 

[55]. Thirugnanasambandham, K., Sivakumar, V., & Prakash Maran, J. (2014). Process optimization and analysis of microwave assisted 

extraction of pectin from dragon fruit peel. Carbohydrate Polymers, 112, 622-626. https://doi.org/10.1016/j.carbpol.2014.06.044 
[56]. Tran, U.P.N., Dang-Bao, T., Le, P.T.K., Huynh, U.D.H., Nguyen, T.T.H., & Le, T.M. (2022). Encapsulation of betalains extracted 

from red dragon fruit peels by freeze-drying using microcrystalline cellulose and dragon fruit peel pectin as wall materials. 

Chemical Engineering Transactions, 97, 31-36. https://doi.org/10.3303/CET2297006 
[57]. Utpott, M., Assis, R.Q., Pagno, C.H., Pereira Krigger, S., Rodrigues, E., de Oliveira Rios, A., & Hickmann Flôres, S. (2020). 

Evaluation of the use of industrial wastes on the encapsulation of betalains extracted from red pitaya pulp (Hylocereus polyrhizus) 

by spray drying: powder stability and application. Food and Bioprocess Technology, 13, 1940-1953. 
https://doi.org/10.1007/s11947-020-02529-3 

[58]. Vera Cruz, D.G., Paragas, D.S., Gutierrez, R.L., Antonino, J.P., Morales, K.S., Dacuycuy, E.A., Maniego, S.A., Pestaño, H.P., De 

Ramos, P.V., Neypes, R.V., & Evangelista, C.G. (2022). Characterization and assessment of phytochemical properties of dragon 
fruit (Hylocereus undatus and Hylocereus polyrhizus) peels. International Journal of Agricultural Technology, 18(3), 1307-1318. 

[59]. Vijayakumar, R., Abd Gani, S.S., & Mokhtar, N.F. (2017). Anti-elastase, anti-collagenase and antimicrobial activities of the 
underutilized red pitaya peel: an in vitro study for anti-aging applications. Asian Journal of Pharmaceutical and Clinical Research, 

10(8), 251-255. https://doi.org/10.22159/ajpcr.2017.v10i8.19048 

[60]. Wang, S., Liu, H., Ye, D., Lan, Q., Zhu, X., Yang, Y., Chen, R., & Liao, Q. (2022). Oxygen self-doping formicary-like 

electrocatalyst with ultrahigh specific surface area derived from waste pitaya peels for high-yield H2O2 electrosynthesis and efficient 

electro-Fenton degradation. Separation and Purification Technology, 289, 120687. https://doi.org/10.1016/j.seppur.2022.120687 

[61]. Xin, K.-q., Ji, X.-y., Guo, Z., Han, L., Yu, Q.-l., & Hu, B. (2022). Pitaya peel extract and lemon seed essential oil as effective 
sodium nitrite replacement in cured mutton. LWT – Food Science and Technology, 160, 113283. 

https://doi.org/10.1016/j.lwt.2022.113283 

[62]. Zaid, R.M., Mishra, P., Siti Noredyani, A.R., Tabassum, S., Ab Wahid, Z., & Mimi Sakinah, A.M. (2020). Proximate characteristics 
and statistical optimization of ultrasound-assisted extraction of high-methoxyl-pectin from Hylocereus polyrhizus peels. Food and 

Bioproducts Processing, 123, 134-149. https://doi.org/10.1016/j.fbp.2020.06.011 

[63]. Zaidel, D.N.A., Rashid, J.M., Hamidon, N.H., Salleh, L.M., & Kassim, A.S.M. (2017). Extraction and characterization of pectin 
from dragon fruit (Hylocereus polyrhizus) peels. Chemical Engineering Transactions, 56, 805-810. 

https://doi.org/10.3303/CET1756135 

[64]. Zhang, M.-y., & Cai, J. (2023). Preparation of branched RG-I-rich pectin from red dragon fruit peel and the characterization of its 
probiotic properties. Carbohydrate Polymers, 299, 120144. https://doi.org/10.1016/j.carbpol.2022.120144 

 

 
 

http://www.ijeijournal.com/

