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Introduction 

India is the world’s second largest producer of silk, after 

China. As a result, it shows sericulture’s potential as a rural 

sector in India (1). The two sectors of sericulture are farming 

and industry. Growing food plants for silkworms and raising 

them to lay eggs and produce cocoons are both part of the 

farming. The industry sector is made up of reeling, knitting, 

twisting, dyeing, printing and finishing (2). The genus Morus, 

which includes more than 15 species of deciduous plants, 

includes the mulberry, a woody perennial plant with a quick 

growth rate. Some of the most common ones include Morus 

alba, M. indica, M. nigra, M. rubra, M. australis, M. 

atropurpurea, M. cathayana, M. notabilis and M. mesozygia 

(3). In India, the two species of mulberry, M. laevigata and M. 

serrata, grow wild; the former is found all over the country, 

including the Andaman and Nicobar islands, while the latter 

is limited to the country’s northwest. The two cultivated 

varieties that were noted were Morus indica and Morus alba 

(4). The Bombyx mori is a host-specific insect that 

exclusively consumes mulberry (Morus spp.) leaves to form a 

cocoon that serves as a protective coating. Bombyx mori 

larvae are attracted to the leaves by citral, linalyl acetate, 

linalool, terpinyl acetate and hexenol, with the first three 

being the most effective. The primary component that 

causes B. mori to bite mulberry leaf during feeding is 

betasitosterol, which also contains other sterols and a water

-soluble material (5). In addition to feed for silkworm, 

mulberry has various additional uses. By using the 

physiologically active pharmacokinetic chemicals present in 

the leaf, stem, fruits and root sections of the plant, 

mulberries are also utilized as a medicinal herb to prolong 

and improve human life. Industrialists are interested in the 

potential benefits of further industrial mulberry exploitation 

through the production of diverse products for the food, 

cosmetic, pharmaceutical and healthcare industries (6). The 

role of mulberry as a multipurpose plant is shown in Fig. 1. 

Mulberries are a great source of iron, riboflavin, vitamin C, 

vitamin K, potassium, phosphorus and calcium, among 

other essential minerals and are said to have numerous 

nutritional advantages and therapeutic effects. In addition, 

they have a high content of dietary fibre and a variety of 
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Abstract  

Sericulture has become a vital rural sector in India, making the country the second largest silk producer in the world behind China. This 

sector is separated into farming (pre-cocoon sector) and industrial sector (post-cocoon sector). Here, farming involves the cultivation of 
mulberry plants and the rearing of silkworms, while the industrial sector includes reeling, knitting, twisting, dyeing, printing and finishing. 

The mulberry, which is a fast-growing woody perennial from the genus Morus, serves as vital for sericulture. The important species that 

come under the genus Morus include Morus indica, Morus alba and others. The silkworm Bombyx mori, which is a host-specific insect, 

comes under the order Lepidoptera and feeds exclusively on mulberry leaves to produce protective cocoons, attracted by chemicals like 
citral and betasitosterol, which are present in the mulberry plant. Apart from sericulture, mulberry plants serve nutritional and medicinal 

benefits, high in vitamins, minerals and organic compounds, leading to their exploitation in food, pharmaceutical, cosmetic and 

healthcare industries. Generally, every plant has different parts like leaves, bark, roots and fruits. Here in mulberry, these parts possess a 

variety of properties such as antioxidant, anti-inflammatory, anti-cancer, anti-diabetic, anti-bacterial and so on. This paper explores 
diverse uses of mulberry plants. 
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organic substances, such as lutein, anthocyanins, 

zeaxanthin, resveratrol, phytonutrients and other 

polyphenolic compounds (7). The different parts of the 

mulberry plant include leaves, bark, roots and fruits which 

are shown in Fig. 2. Here, apart from silkworm feeding, the 

various uses of mulberry plant parts are discussed. 

Mulberry leaves 

Mulberry leaves can be utilized as an additional source of 

protein for ruminants due to their high protein content, low 

fibre level and excellent digestibility (8). Study has reported 

that, when mulberry leaves are fed to sheep on a mixed 

fodder and concentrated diet, the feed has high perceived 

digestion due to the high crude protein content 

(approximately 20 % of dry matter) as well as minimal crude 

fibre content (about 12 % of dry matter) (9). Mulberry leaf 

meal complements concentrate mixes due to its high crude 

protein, good Ca to P ratio, potential rate of digestion, good 

degree of digestion and encouraging digestion (10). 

Mulberry leaves are less expensive than expensive protein 

sources like fish meal and soybean meal, they would be 

valuable alternatives for the chicken sector when it comes 

to feed prices. According to some studies, the diet made of 

mulberry fed to chickens, adds up to 10 % more benefit 

without hurting the birds’ performance (11). The 

significance of mulberry in animal husbandry is shown in 

Fig. 3. With a significant proximate and mineral content and 

a small number of anti-nutrients as compared to the 

control, the chapathi mix made with 5 % mulberry leaves 

has been positively received (12). The results of a study on 

mulberry leaf feed for rabbits indicate that mulberry leaves 

can take the place of lucerne hay in complete rabbit feed (15 

Fig. 1. Role of mulberry as a multipurpose plant. 

 

Fig. 2. Various parts of mulberry plant. 
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% of diet). Even at larger dosages, between 30 % and 45 % 

of the diet, full feed made of mulberry leaves produced 

encouraging outcomes (13). Rutin was powdered after being 

extracted from mulberry leaves and utilized as a food 

component in a variety of dishes rutin was powdered after 

being extracted from mulberry leaves and utilized as a food 

component in a variety of dishes, including beverages, 

confectionery, noodles and frozen foods (14). The contents 

of the mulberry leaf yoghurt, which was made from 

mulberry leaves, were 86.36 % moisture, 4.13 % 

carbohydrate, 4.87 % protein, 3.79 % fat and 0.85 % ash 

(15). For every 100 g of dried mulberry powder, the 

nutritional value of mulberry leaves includes 19 g of protein, 

581 mg of calcium, 21 mg of iron, 9.21 μg of vitamin A and 18 

mg of vitamin C. There were the major phytochemicals, 

including flavonoids, alkaloids, glycosides, phenols and 

tannins. Mulberry leaves were effective in combating 

bacterial activity in their antibacterial property (16). The 

isolated flavonoids from M. alba including various mulberry 

leaf extracts, isoquercetin and rutin, were evaluated for 

their anticancer effects against a stomach cancer cell line. 

These compounds were administered both individually and 

in combination with cisplatin to assess their potential 

synergistic effects (17). 

Mulberry bark 

The mulberry’s branch bark ethanol extract’s (BBEE) 

biological activity was studied. The analysis of the active 

ingredients revealed that the main components of the 

ethanol extract are flavonoids, phenols and saccharides. 

The BBEE might efficiently reduce postprandial 

hyperglycemia as a new inhibitor of α-glucosidase activity 

for the treatment of diabetes (18). On the whole, oral 

treatment of mulberry branch bark powder efficiently 

maintained the usual state of glucose metabolism and 

regulated the release of insulin in mice. This may be 

achieved by enhancing antioxidant capacity, preventing 

pancreatic cell death and healing liver and pancreas 

damage (19). There are several applications for mulberry 

bark fibre micro composite in the automotive, textile and 

packaging industries. Therefore, it can substitute current 

materials as a biopolymer formed from the bark of the 

Indian mulberry plant in various polymer applications 

according to its performance (20). Mulberry stems have 

been utilized as reinforcement in polypropylene composites 

for usage in automobiles, furniture and green buildings (21). 

Glucose, rhamnose, arabinose, galactose, xylose, mannose 

and galacturonic acid were all present in the crude 

polysaccharide-rich mulberry branches. Despite the 

presence of flavonoids and phenols in the bark extract, the 

polysaccharides may still have an antioxidant effect (22). 

When compared to other fibres, the level of cellulose of the 

stem of M. alba stem fibre was found to be adequate and 

produced better results, according to an analysis of the 

chemical composition. The considerable physical, chemical 

and thermal qualities of M. alba stem fibre make it a better 

material to replace synthetic fibres, according to the 

characterization data (23). The phenolic components of 

ethanolic extracts of mulberry twig were maclurin, rutin, 

isoquercitrin, resveratrol and morin. These bioactive 

components, which function as tyrosinase inhibitors and 

antioxidants, may enhance the protective benefits of 

ethanolic extracts of mulberry twigs (EEMT). Ultimately, the 

results revealed that EEMT could serve as a tyrosinase 

inhibitor and natural antioxidant (24). The inner layer of 

mulberry branch bark contains cellulose pulp that can be 

added to paper pulp up to 30 % of the way to make paper 

(25). Pectin with varying degrees of esterification may be 

found in the bark of mulberry branches (26). Cellulose 

whiskers were extracted from the branch bark of M. alba L. 

These whiskers have potential applications as additives in 

the pharmaceutical and optical industries, as well as 

reinforcement components in composite materials (27). The 

diverse uses of mulberry bark is shown in Fig. 4. 

Mulberry root 

Mulberry root bark serves as one of the potential sources of 

antioxidant materials that can be used to help with 

oxidative stress (28). Asian traditional medicine has utilized 

M. alba as an anthelmintic, anti-inflammatory, anti-

 

Fig. 3. Significance of mulberry in animal husbandry. 
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asthmatic and whitening ingredient in cosmetics. The main 

active ingredient found in the root bark of M. alba is 

mulberroside A (29). The steam-treated mulberry root bark 

water extract is a promising source of phytochemicals with 

great biological activity. It can be used to strengthen a 

variety of food and medicinal products (30). The study 

found that the bark of mulberry roots has anti-cancer and 

anti-inflammatory properties (31). The ingestible Chinese 

herbal remedy, which is made up of white mulberry root 

bark (WMR), has the property to cure asthma, nephritis and 

inflammation (32). The presence of the increased 

concentration of active components such as p-

hydroxybenzoic acid and chlorogenic acid, which proves 

that the mulberry root cortical extract shows stronger 

antioxidant and whitening properties (33). Oxyresveratrol 

from M. alba roots can be effectively extracted via 

microwave-assisted micellar extraction. The skin 

penetration of the solid lipid nanoparticles lotion was good 

and the solid lipid nanoparticles containing 2.5 % glyceryl 

monostearate demonstrated the best qualities (34). The 70 

% alcohol extract of M. alba may function as a strong 

antioxidant and hypochlolesterolemic supplement by 

preventing the production of lipid peroxides and LDL 

atherogenic alterations in hypercholesterolemic rats (35). 

Methanolic extract of the root bark of M. alba was found to 

greatly diminish the fibrotic and inflammatory alterations in 

histological investigations. In general, this study highlighted 

the potential of mulberry root bark extract as a natural anti-

inflammatory drug, especially in the context of pancreatitis. 

Cudraflavone B is one of the phytonutrients that may 

contribute to the anti-inflammatory properties of M. alba 

root bark extract (36). Cultured M. alba hairy roots may 

contain tyrosinase inhibitors that could be used as a future 

skin-whitening component (37).  

Mulberry fruit 

Mulberry fruits are visually appealing, have a distinct flavor 

and have bioactive substances that have been linked to 

several health advantages and supported by scientific 

research (38). The fruit jam, which is enriched with mulberry, 

is a good source of antioxidant properties such as rutin, 

anthocyanins and quercetin and offers health-developing 

properties. It enhanced the nutritive value of fruit jam, like 

energy, carbohydrates, fat and dietary fibres. In addition, it 

also completely substituted refined sugar and preservatives 

(39). The natural substance morin, which is extracted from 

mulberry fruits, may be helpful in managing antibacterial and 

antioxidant therapies (40). It was determined that the 

jeolpyeon made with 4 % mulberry fruit powder added to rice 

flour had the best overall acceptance and textural attributes 

(41). In terms of color, flavor, texture and general appeal, the 

Oddi jelly with 2 % mulberry fruit powder has the best 

qualities overall (42). The mulberry fruit is abundant in 

anthocyanin, a biologically active compound, which 

contributes to its global recognition. The schematic 

representation of the Mulberry fruit's biological function has 

been shown in Fig. 5. Here the study investigated the physio-

chemical characteristics of Thai mulberry fruit powder (MFP) 

and its potential application as a component in the 

preparation of jelly that is rich in anthocyanin (43). In 

dyslipidemic patients, the anthocyanin improved the 

sensitivity to insulin and postprandial blood antioxidant-

oxidative stress response while reducing LDL (low-density 

lipoproteins), blood total cholesterol and inflammation (44). 

The alcoholic beverages prepared from mulberry fruit have a 

fine taste. In addition, it also possesses nutritional and 

medicinal value, which further makes the product’s potential 

for market popularity (45). Salad dressing made from 

powdered mulberry fruit, with 0.5 % mulberry fruit powder 

(MFP) producing the most stable emulsion and a much higher 

viscosity during storage (46). The black mulberry fruit is used 

to make RTS (ready to serve) drinks (47). Mulberry fruits are 

strong in antioxidant activity and have valuable sensory and 

nutritional properties, making them a desirable addition to 

muesli. Oat flakes, granulated bran, linseed and white 

mulberry fruits mixed with a muesli base may be an 

 

Fig. 4. Diverse uses of mulberry bark. 

https://plantsciencetoday.online


5 

Plant Science Today, ISSN 2348-1900 (online) 

important part of a diet (48). The people who are living in 

Tenerife, La Gomera, La Palma, El Hierro and Lanzarote 

harvest mulberry fruits and make their own homemade 

beverages. These beverages are used for medicinal purposes. 

Many authors have stated that the mixture of black mulberry 

and water can help control type II diabetes mellitus. 

Additionally, this fruit has been used to cure the swelling of 

the mouth, tongue and throat (49). Crucially, luteolin, luteolin

-7-O-glucoside, (-)-epiafzelechin, eriodictyol, kaempferol and 

quercetin - among the flavonoids that are plentiful in 

mulberry fruit were found to be the distinct biochemical 

markers during the fermentation and ripening processes of 

black mulberry berry wine (50). The various food products 

from mulberry fruit is shown in Fig. 6. 

 

Conclusion  

In conclusion, employing every part of the mulberry tree to its 

fullest potential shows a comprehensive approach to 

resource management and sustainability. The main source of 

nourishment for silkworms is the leaves of the mulberry tree, 

which facilitates the process of producing silk, an important 

business for millennia. Mulberry leaves also contribute to 

food security and animal health because they are high in 

nutrients and have been used in traditional medicine and as 

cattle feed. The mulberry tree yields delicious and adaptable 

fruits that can be utilized in drinks, jams and culinary 

preparations. Their inherent dyeing ability also enhances the 

value of crafts and fabrics. Mulberry tree wood is also highly 

valued for its fine texture and longevity, which make it ideal 

for furniture, cutlery and musical instruments. Utilizing the 

 

Fig. 5. Schematic representation of the mulberry fruit's biological function. 

Fig. 6. Various food products from mulberry fruit. 
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mulberry tree to the fullest extent can help us limit waste, 

lessen our impact on the environment and encourage 

sustainable behaviors. This includes using its leaves, fruits 

and wood. This all-encompassing strategy promotes a more 

resilient and balanced ecology for next generations by 

honoring the interdependence of human innovation and the 

natural world. 

 

Acknowledgements  

The Department of Sericulture, Forest College and 
Research Institute, provided me with all the facilities and I 

am thankful to my Chairman and Scheme Officer, Dr. P. 

Priyadharshini, for helping me along the way. I would like 

to thank the DSIR Scheme for providing me the fund. 

 

Authors' contributions 

PP helped in choosing the review topic and its outline. RS, 
MT, PR, VU, RNK and VV participated in giving ideas related 

to the topic and drafted the manuscript. All authors read 

and approved the final manuscript. 

 

Compliance with ethical standards 

Conflict of interest: Authors do not have any conflict of 

interests to declare. 

Ethical issues: None 

 

References 

1. Naik AH, Com M, NET B. Sericulture industry in India - An 

overview. International Research Journal of Commerce Arts and 
Science. 2017;8(9):309-16. 

2. Shrivastav PK. Sericulture activities provide a perfect choice for 

the women. Sericulture and seribiodiversity; 2005. 

3. Sharma P, Sharma A, Thakur J, Murali S, Bali K. Mulberry as a life 
savior - a review. Journal of Pharmacognosy and Phytochemistry. 

2020;9(2):2445-51. 

4. Ravindran S, Tikaoer A, Naik VG, Rao AA, Mukherjee P. Distribution 
of mulberry species in India and its utilization. Indian Journal of 

Plant Genetic Resources. 1999;12(02):163-8. 

5. Shah SI, Khan IA, Hussain Z, Shah M, Usman A, Sadozai A. 
Studying the performance of silkworm, Bombyx mori L. races fed 

with different mulberry varieties. Sarhad Journal of Agriculture. 
2007;23(4):1079. 

6. Rohela GK, Shukla P, Kumar R, Chowdhury SR. Mulberry (Morus 
spp.): An ideal plant for sustainable development. Trees, Forests 

and People. 2020;2:100011. https://doi.org/10.1016/

j.tfp.2020.100011 

7. Kadam RA, Dhumal ND, Khyade VB. The mulberry, Morus alba (L.): 
The medicinal herbal source for human health. International 

Journal of Current Microbiology and Applied Sciences. 2019;8
(4):2941-64. https://doi.org/10.20546/ijcmas.2019.804.341 

8. Yao J, Yan B, Wang XQ, Liu JX. Nutritional evaluation of mulberry 
leaves as feeds for ruminants. Livestock Research for Rural 

Development. 2000;12(2):9-16. 

9. Kandylis K, Hadjigeorgiou I, Harizanis P. The nutritive value of 
mulberry leaves (Morus alba) as a feed supplement for sheep. 

Tropical Animal Health and Production. 2009;41:17-24. https://

doi.org/10.1007/s11250-008-9149-y 

10. Tesfay G, Tamir B, Berhane G. Feeding value potential of mulberry 

(Morus alba) leaf meal to replace concentrate mix. International 
Journal of Livestock Production. 2018;9(5):95-101. https://

doi.org/10.5897/IJLP2018.0479 

11. Ustundag AO, Ozdogan M. Usage possibilities of mulberry leaves 
in poultry nutrition. Scientific Papers: Series D, Animal Science. 

2015;58:170-8. 

12. Ramya V, Chandrashekhar S. Mulberry Leaf based chapathi mix: a 
value added product. Mysore Journal of Agricultural Sciences. 

2020;54(4):74-9. 

13. Prasad R, Misra AK, Sankhyan SK, Mishra AS, Tripathi MK, Karim 
SA, et al. Growth performance and caecal fermentation in growing 
rabbits fed on diets containing graded levels of mulberry (Morus 

alba) leaves. Asian-Australasian Journal of Animal Sciences. 

2003;16(9):1309-14. https://doi.org/10.5713/ajas.2003.1309 

14. Kim HB, Kim JB, Ju WT, Kim SL, Lim JD. Development of powder 
with increased rutin content from mulberry leaves for the 

application of food materials. International Journal of Industrial 
Entomology and Biomaterials. 2017;35(2):77-82.  

15. Lee AC, Hong YH. Development of functional yogurts prepared 
with mulberries and mulberry tree leaves. Korean Journal for 

Food Science of Animal Resources. 2010;30(4):649-54. 

16. Sireesha G, Sri NK. Nutrient and qualitative phytochemical 
analysis-evaluation of antimicrobial activity and development of 

products with mulberry leaves (Morus indica L.). Current Nutrition 

& Food Science. 2021;17(7):708-15. https://
doi.org/10.2174/1573401316999201112093131 

17. Ghavami G, Muhammadnejad S, Amanpour S, Sardari S. 
Bioactivity screening of mulberry leaf extracts and two related 

flavonoids in combination with cisplatin on human gastric 

adenocarcinoma cells. Iranian Journal of Pharmaceutical 
Research 2020;19(2):371-82. https://doi.org/10.22037/

ijpr.2020.1101087 

18. Wang S, Fang M, Ma YL, Zhang YQ. Preparation of the branch bark 
ethanol extract in mulberry Morus alba, its antioxidation and 

antihyperglycemic activity in vivo. Evidence‐Based 
Complementary and Alternative Medicine. 2014;2014(1):569652. 

https://doi.org/10.1155/2014/569652 

19. Yin XL, Liu HY, Zhang YQ. Mulberry branch bark powder 
significantly improves hyperglycemia and regulates insulin 

secretion in type II diabetic mice. Food & Nutrition Research. 
2017;61(1):1368847. https://

doi.org/10.1080/16546628.2017.1368847 

20. Balachandran GB, Narayanasamy P, Alexander AB, David PW, 
Mariappan RK, Ramachandran ME, et al. Multi-analytical 

investigation of the physical, chemical, morphological, tensile 
and structural properties of Indian mulberry (Morinda tinctoria) 

bark fibers. Heliyon. 2023;9(11):e21239. https://doi.org/10.1016/
j.heliyon.2023.e21239 

21. Guna V, Ilangovan M, Reddy N, Radhakrishna PG, Maharaddi VH, 
Jambunath A, et al. Biobased insulating panels from mulberry 
stems. Journal of Thermoplastic Composite Materials. 2023;36

(2):453-72. https://doi.org/10.1177/08927057211010884 

22. Qiu F, He TZ, Zhang YQ. The isolation and the characterization of 
two polysaccharides from the branch bark of mulberry (Morus 

alba L.). Archives of Pharmacal Research. 2016;39:887-96. https://
doi.org/10.1007/s12272-016-0742-8 

23. Prithivirajan R, Balasundar P, Shyamkumar R, Al-Harbi NS, 
Kadaikunnan S, Ramkumar T, et al. Characterization of cellulosic 
fibers from Morus alba L. stem. Journal of Natural Fibers. 2019;16

(4):503-11. https://doi.org/10.1080/15440478.2018.1426079 

24. Chang LW, Juang LJ, Wang BS, Wang MY, Tai HM, Hung WJ, et al. 
Antioxidant and antityrosinase activity of mulberry (Morus alba L.) 

twigs and root bark. Food and Chemical Toxicology. 2011;49
(4):785-90. https://doi.org/10.1016/j.fct.2010.11.045 

https://plantsciencetoday.online
https://doi.org/10.1016/j.tfp.2020.100011
https://doi.org/10.1016/j.tfp.2020.100011
https://doi.org/10.20546/ijcmas.2019.804.341
https://doi.org/10.1007/s11250-008-9149-y
https://doi.org/10.1007/s11250-008-9149-y
https://doi.org/10.5897/IJLP2018.0479
https://doi.org/10.5897/IJLP2018.0479
https://doi.org/10.5713/ajas.2003.1309
https://doi.org/10.2174/1573401316999201112093131
https://doi.org/10.2174/1573401316999201112093131
https://doi.org/10.22037/ijpr.2020.1101087
https://doi.org/10.22037/ijpr.2020.1101087
https://doi.org/10.1155/2014/569652
https://doi.org/10.1080/16546628.2017.1368847
https://doi.org/10.1080/16546628.2017.1368847
https://doi.org/10.1016/j.heliyon.2023.e21239
https://doi.org/10.1016/j.heliyon.2023.e21239
https://doi.org/10.1177/08927057211010884
https://doi.org/10.1007/s12272-016-0742-8
https://doi.org/10.1007/s12272-016-0742-8
https://doi.org/10.1080/15440478.2018.1426079
https://doi.org/10.1016/j.fct.2010.11.045


7 

Plant Science Today, ISSN 2348-1900 (online) 

25. Babakhanova KA, Galimova ZK, Abdunazarov MM, Ismailov II. 

Cellulose pulp from mulberry branch bark for the paper industry. 
Lesnoy Zhurnal (Forestry Journal). 2020. https://

doi.org/10.37482/0536-1036-2020-5-193-200 

26. Liu L, Cao J, Huang J, Cai Y, Yao J. Extraction of pectins with 
different degrees of esterification from mulberry branch bark. 

Bioresource Technology. 2010;101(9):3268-73. https://
doi.org/10.1016/j.biortech.2009.12.062 

27. Li R, Fei J, Cai Y, Li Y, Feng J, Yao J. Cellulose whiskers extracted 

from mulberry: A novel biomass production. Carbohydrate 
Polymers. 2009;76(1):94-9. https://doi.org/10.1016/

j.carbpol.2008.09.034 

28. Lee S, Kim SH, Jo YY, Kim SW, Kim HB, Kweon H, et al. 
Characterization of mulberry root bark extracts (Morus alba L.) 

based on the extraction temperature and solvent. International 
Journal of Industrial Entomology and Biomaterials. 2020;41(2):36-

44. https://doi.org/10.7852/ijie.2020.41.2.36 

29. Komaikul J, Kitisripanya T, Tanaka H, Sritularak B, Putalun W. 
Enhanced mulberroside a production from cell suspension and 

root cultures of Morus alba using elicitation. Natural Product 
Communications. 2015;10(7):1253-6. https://

doi.org/10.1177/1934578x1501000730 

30. Rahul K, Kweon H, Kim HB, Lee JH, Makwana P. Enhancement of 
polyphenols, flavonoids and antioxidant activities in water extract 

of mulberry (Morus alba L.) root bark by steam treatment. 
International Journal of Industrial Entomology and Biomaterials. 

2022;44(1):21-7.  

31. Eo HJ, Park JH, Park GH, Lee MH, Lee JR, Koo JS, et al. Anti-
inflammatory and anti-cancer activity of mulberry (Morus alba L.) 

root bark. BMC Complementary and Alternative Medicine. 
2014;14:1-9. https://doi.org/10.1186/1472-6882-14-200 

32. Liu YJ, Li SY, Hou J, Liu YF, Wang DD, Jiang YS, et al. Identification 

and characterization of naturally occurring inhibitors against 
human carboxylesterase 2 in White Mulberry Root-bark. 

Fitoterapia. 2016;115:57-63. https://doi.org/10.1016/
j.fitote.2016.09.022 

33. Yu ZR, Hung CC, Weng YM, Su CL, Wang BJ. Physiochemical, 

antioxidant and whitening properties of extract from root cortices 
of mulberry as affected by membrane process. LWT-Food Science 

and Technology. 2007;40(5):900-7. https://doi.org/10.1016/
j.lwt.2006.05.008 

34. Nugraha MW, Iswandana R, Jufri M. Preparation, characterization 
and formulation of solid lipid nanoparticles lotion from mulberry 
roots (Morus alba L.). International Journal of Applied 

Pharmaceutics. 2020;12:182-6. https://doi.org/10.22159/
ijap.2020.v12s1.FF041 

35. El-Beshbishy HA, Singab AN, Sinkkonen J, Pihlaja K. 
Hypolipidemic and antioxidant effects of Morus alba L. (Egyptian 
mulberry) root bark fractions supplementation in cholesterol-fed 

rats. Life Sciences. 2006;78(23):2724-33. https://doi.org/10.1016/
j.lfs.2005.10.010 

36. Kavitha Y, Geetha A. Anti-inflammatory and preventive activity of 
white mulberry root bark extract in an experimental model of 
pancreatitis. Journal of Traditional and Complementary 

Medicine. 2018;8(4):497-505. https://doi.org/10.1016/
j.jtcme.2018.01.011 

37. Nguyen HT, Tran TQ, Bui AL, Quach PN. Hairy root culture of white 
mulberry (Morus alba L.) for a source of tyrosinase inhibitors. 
Journal of Biological Research-Bollettino della Società Italiana di 

Biologia Sperimentale. 2020;93(1). https://doi.org/10.4081/
jbr.2020.8611 

38. Parveez G. Studies on quality evaluation and value addition of 
temperate mulberry fruit varieties. Doctoral dissertation; 2015. 
http://krishikosh.egranth.ac.in/handle/1/92439 

39. Yadav A, Gulia G, Yadav B. Development of mulberry enriched fruit 

jam by replacing refined sugar with mulberry fruit. International 
Journal of Scientific & Technology Research. 2020;9:4079-83. 

40. Yang JY, Lee HS. Evaluation of antioxidant and antibacterial 
activities of morin isolated from mulberry fruits (Morus alba L.). 

Journal of the Korean Society for Applied Biological Chemistry. 

2012;55:485-9.  

41. Kang YS, Cho TO, Hong JS. Quality characteristics of jeolpyon with 
added mulberry fruit powder. Korean Journal of Food and 

Cookery Science. 2009;25(4):513-9. 

42. Kim AJ, Bang IS, Park HY, Lee GS, Yuh CS. An investigation the 
preparation and physicochemical properties of oddi jelly using 
mulberry fruit powder. The Korean Journal of Food and Nutrition. 

2007;20(1):27-33. 

43. Tongmai J, Chupeeruch C, Suttisansanee U, Chamchan R, 
Khemthong C, Nattira ON. Development of anthocyanin-rich jelly 

by Thai mulberry (Morus alba) fruit powder. Walailak Procedia. 

2019;2019(1):IC4IR-68. 

44. On-Nom N, Suttisansanee U, Tongmai J, Khemthong C, 
Chamchan R, Prangthip P, et al. Consumption of anthocyanin-rich 
mulberry fruit jelly with a high-fat meal decreases postprandial 

serum cardiometabolic risk factors in dyslipidemia subjects. 

Journal of Nutrition and Metabolism. 2020;2020(1):1370951. 
https://doi.org/10.1155/2020/1370951 

45. Bandral JD, Sood M, Rai GK, Dutta U. Processing of mulberry 

(Morus spp.) into alcoholic beverage. Progressive Horticulture. 
2012;44(1):22-6. 

46. Lee YJ, Ryu HS, Chun SS. Quality characteristics of salad dressing 
prepared with mulberry fruit powder. Korean Journal of Food and 

Cookery Science. 2010;26(5):537-44. 

47. Parveen S, Masih S, Ishfaq B, Kausar H, Saeed S, Iqbal Z, et al. 
Development and optimization of black mulberry rts drink. 

Journal of Agricultural Research (JAR). 2023;61(1):57-64. https://

doi.org/10.58475/2023.61.1.1976 

48. Kobus-Cisowska J, Gramza-Michalowska A, Kmiecik D, Flaczyk E, 
Korczak J. Mulberry fruit as an antioxidant component in muesli. 
Agricultural Sciences. 2013;4(5):130-5.  

49. Darias-Martín J, Lobo-Rodrigo G, Hernández-Cordero J, Díaz-Díaz 
E, Díaz-Romero C. Alcoholic beverages obtained from black 
mulberry. Food Technology and Biotechnology. 2003;41(2):173-6. 

50. Qin Y, Xu H, Chen Y, Lei J, Sun J, Zhao Y, et al. Metabolomics-
based analyses of dynamic changes in flavonoid profiles in the 
black mulberry winemaking process. Foods. 2023;12(11):2221. 

https://doi.org/10.3390/foods12112221 

  

Additional information 

Peer review: Publisher  thanks Sectional Editor and the other anonymous 
reviewers for their contribution to the peer review of this work. 

Reprints & permissions information is available at https://
horizonepublishing.com/journals/index.php/PST/open_access_policy 

Publisher’s Note: Horizon e-Publishing Group remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations. 

Indexing: Plant Science Today, published by Horizon e-Publishing Group, is 
covered by Scopus, Web of Science, BIOSIS Previews, Clarivate Analytics, 
NAAS, UGC Care, etc 
See https://horizonepublishing.com/journals/index.php/PST/
indexing_abstracting 

Copyright: © The Author(s). This is an open-access article distributed under 
the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution and reproduction in any medium, provided the 
original author and source are credited (https://creativecommons.org/
licenses/by/4.0/) 

Publisher information:  Plant Science Today is published by HORIZON e-
Publishing Group with support from Empirion Publishers Private Limited, 
Thiruvananthapuram, India. 

https://doi.org/10.37482/0536-1036-2020-5-193-200
https://doi.org/10.37482/0536-1036-2020-5-193-200
https://doi.org/10.1016/j.biortech.2009.12.062
https://doi.org/10.1016/j.biortech.2009.12.062
https://doi.org/10.1016/j.carbpol.2008.09.034
https://doi.org/10.1016/j.carbpol.2008.09.034
https://doi.org/10.7852/ijie.2020.41.2.36
https://doi.org/10.1177/1934578x1501000730
https://doi.org/10.1177/1934578x1501000730
https://doi.org/10.1186/1472-6882-14-200
https://doi.org/10.1016/j.fitote.2016.09.022
https://doi.org/10.1016/j.fitote.2016.09.022
https://doi.org/10.1016/j.lwt.2006.05.008
https://doi.org/10.1016/j.lwt.2006.05.008
https://doi.org/10.22159/ijap.2020.v12s1.FF041
https://doi.org/10.22159/ijap.2020.v12s1.FF041
https://doi.org/10.1016/j.lfs.2005.10.010
https://doi.org/10.1016/j.lfs.2005.10.010
https://doi.org/10.1016/j.jtcme.2018.01.011
https://doi.org/10.1016/j.jtcme.2018.01.011
https://doi.org/10.4081/jbr.2020.8611
https://doi.org/10.4081/jbr.2020.8611
http://krishikosh.egranth.ac.in/handle/1/92439
https://doi.org/10.1155/2020/1370951
https://doi.org/10.58475/2023.61.1.1976
https://doi.org/10.58475/2023.61.1.1976
https://doi.org/10.3390/foods12112221
https://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

