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Abstract. In 2006 Institute of Natural Fibres and Medicinal Plants (INF&MP) began research on an old Polish cultivar of white mul-
berry – “Żółwińska”. By that time in Europe the white mulberry had been forgotten or known only as a plant associated with breeding 
of mulberry silkworms. Nevertheless, the initial studies have shown great potential of this plant in energy, food and pharmaceutical 
industries. The leaves and fruits contain very valuable active substances, which may be used in health care. What is more, very fast 
growth of mulberry causes that biomass of the plant may be used as biofuel. 
The aim of the article is promoting the white mulberry and presenting its possible various uses, which may be very useful for several 
sectors of the European economy.
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1. Introduction

Morus alba Linnaeus, 1753 is one of the numerous spe-
cies in the family Moraceae, which comprises trees, bush-
es and herbs. Most of the species are native to Asia with 
warm climate. These plants are characterized with milky 
sap in shoots. They are both monoecious and dioecious, 
their flowers are inconspicuous and odorless and the small, 
sweet fruits are multiple: drupelets or nuts. The leaves are 
alternately arranged, simple, often lobed and serrated on 
the margin (Litwińczuk 1993; Butt et al. 2008). 

The taxonomy of Morus genus is very complex and 
complicated because of widespread hybridization, wherein 
the hybrids are fertile. So far, over 150 species of mulberry 
have been described, however only 10–16 species are wide-
ly recognized by botanists (Datwyler & Weiblen 2004). All 
mulberries grow very fast for 40–50 years reaching 60–80 
cm in diameter at breast height, then their growth rate falls. 
Mulberry tree lives for 200–300 years. 

2. Material and methods

Present work is based on old, Polish cultivar of white 
mulberry “Żółwińska”, collected from a plantation in Ex-
perimental Farm in Pętkowo, INF&MP. This cultivar was 
bred in 1950’s in Milanówek, near Warsaw, Poland. It 
characterizes with huge leaves and rapid growth, because 
“Żółwińska” cultivar was designed for silkworm breeding. 
The black-coloured fruits of Polish mulberry were used in 
producing jam and wine.

The energy value of white mulberry “Żółwińska” was 
examined at the Department of Environment Protection, 
INF&MP. The dried annual shoots collected in July 2009 
were used in the investigation. The research was carried 
out in the oxygen bomb calorimeter type KL-5. 
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3. The potential of white mulberry

There are numerous uses of white mulberry known for 
centuries. First of all, both white and black fruits were 
very valuable and sought-after because of their taste and 
possible use in the kitchen. There are many of recipes 
for juice, jam, wine, cakes etc. in the literature (Stasiński 
1957). The seeds contain 25–35% of a yellow oil, so mul-
berry was used as an oil-bearing plant (Sharma & Madan 
1994). What is more, infusion and tea of leaves are healthy 
because of high content of valuable active compounds. A 
decoction of leaves is still considered as diaphoretic and 
emalliorent and applied for gargling in inflammations of 
throat. The fruits give cooling effect and are used as a laxa-
tive, the roots possess anthelmintic activity and astringent 
properties and the bark is used as a purgative and vermi-
fuge (Sharma & Madan 1994). However, white mulberry 
was mainly known for its excellent antidiabetic action. The 
flavonoids contained in the leaves and bark of mulberry, 
especially quercetin and 1-deoxynojirimycin (DNJ) lower 
significantly blood glucose levels by inhibiting enzyme ac-
tivity, such as: α-glucosidases, sucrase and maltase (Oku 
et al. 2006). Literature data reports that alcoholic extract 
from the bark, administered to diabetic rats for 10 days, 
decreased glucose levels by 59%, thereby raising insulin 
levels by 44% compared with the control group (Singab et 
al. 2005). Moreover, protein Moran 20K, derived from the 
extract of the bark of mulberry roots, has a huge potential 
for lowering blood sugar levels in streptozotocin-induced 
mice model with hyperglycemia (Kim et al.1999; Andallu 
& Varadacjaryulu 2003; Hansawasdi & Kawabata 2006).

Concluding, the leaves and bark of mulberry and their 
components have unique properties useful in the fight 
against type II diabetes. It has been used in medicine for 
centuries, and repeatedly new food supplements are cre-
ated including obtained from the white mulberry, are very 
popular on the market these days.

However, white mulberry has also other equally im-
portant for human health properties. First of all, the leaves 
and fruits contain 15–31% high quality protein, crude fiber, 
200–300 mg/100g of ascorbic acid, of which over 90% 
is present in the reduced form, vitamin B, folic acid, fo-
linic acid and vitamin D, β-carotenes and trace minerals 
(iron, zinc, calcium, potassium, phosphorous, magnesium) 
(Sharma & Madar 1994; Srivastava et al. 2006; Ercisli & 
Orhan 2007). Moreover, there is a lot of flavonoids (quer-
cetin, rutin, isoquercitrin, astragalin, kuwanon G and C, 
catechin, mulberrofuran G, albanol B, morusin, sanggenon 
B and D), which exhibit strong antioxidant activity (Yen et 
al. 1996; Kofujita et al. 2004), antifungal and antibacterial 
potential against harmful strains of bacteria Bacillus, Sta-
phylococcus, Escherichia and Streptococcus (Shirata 1982; 
Park et al. 2003) and against viruses Herpes simplex type 

1 (HSV-1) (Kimura et al. 2007; Butt et al. 2008). The fla-
vonoids, such as rutin, isoquercitrin, astragalin and querce-
tin 3-(6-malonylglukoside) and anthocyanins are the most 
important antioxidants obtained from mulberries (Kim et 
al. 1999; Doi et al. 2001). What is more, flavones isolat-
ed from mulberry leaves show cytotoxic activity against 
liver cancer cells in rats, human leukemia and melanoma 
cells in mice (Nam et al. 2002; Kofujita et al. 2004). The 
polysaccharides from the bark of mulberry roots stimulate 
lymphocyte proliferation and reduce the production of an-
tibodies (Kim et al. 2000). Both these properties play a sig-
nificant role in effective treatment against allergies and are 
currently used in allergic diseases (Butt et al. 2008). In 
addition, the cyanidin extracted from mulberry fruit pro-
tects the brain against endothelial dysfunction and reduc-
es the likelihood of Alzheimer’s disease (Serraino 2003). 
The literature data also reported considerable capacity of 
mulberry for local whitening of skin, so called depigmen-
tation. The extract from the leaves and bark of mulberry 
roots causes strong inhibition of DOPA oxidase and ex-
hibits activity against tyrosynase. This in turn inhibits the 
overproduction of melanin and causes its degradation in lo-
cal hyperpigmentations (eg. melanoma, ephelide, lentigo) 
(Iozumi et al. 1993; Fang et al. 2005). 

Undoubtedly, one of the most interesting properties of 
mulberry is the prevention and inhibition of atheroscle-
rosis. The flavonoids (anthocyanins, quercetin) obtained 
from the white mulberry leaves extract, have strong in-
hibitory effects on LDL oxidation and increase resistance 
to blood cholesterol deposits (Chen et al. 2006; Butt et 
al. 2008). Thus these substances prevent two major causes 
of atherosclerosis: accumulation of LDL deposits in the 
vessels and its oxidation. Moreover, the extract from the 
mulberry bark achieves good results in relieving the state 
of atherosclerosis, oxidation, aggregation and retention of 
LDL (Katsube et al. 2006).

 The mulberry shows also great potential in fuel and 
energy production. In India all annual shoots, available 
after silkworm breeding season, are cut, dried and used 
as the main renewable source of fuel (Chinnaswamy & 
Hariprasad 1995). There is no doubt, that fast-growing 
mulberry, rich in cellulose (57.4%), hemicellulose (16.3%) 
and lignin (24.6%) (Sharma & Madan 1994) possess huge 
energy value – 17.9 MJ/kg (Łochyńska, unpublished data). 
In addition, the mulberry shows a considerable resistance 
to disease and pests and has relatively low soil require-
ments. Mulberry plantations provide a low utilization of 
productive or degraded agricultural land. Therefore, it may 
be used to produce heat, electricity and in fuel production: 
both liquid and gas. These energy crops can be burnt in 
bulk, or in the form of pellets and briquettes. Moreover, it 
is possible to obtain 14–17 tones/ha of biomass (Sharma 
& Madan 1994; Łochyńska, unpublished data). All these 
properties of white mulberry show that it may be much 
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better than energy willow Salix viminalis, rape straw, 
mallow Sida hermaphrodita and kenaf Hibiscus cannabi-
nus (Stolarski et al. 2002; Niedziółka & Zuchniarz 2006; 
Kołodziej et al. 2007; Burczyk & Kołodziej 2009). The 
comparison of energy value of selected materials is given 
in the Figure 1. The comparison of annual biomass yield 
is given in the Figure 2.

There are other ways of using this multipurpose tree. 
Certainly, it may be cultivated as fodder for the mulberry 
silkworm, which eat only mulberry leaves. It is obvious 
that high quality of fresh leaves is related with high quality 
of cocoons. Moreover, mulberry may be used as a natu-
ral dyeing plant, because orange-yellow or golden brown 
wood contains 32% of tannins (Sharma & Madan 1994). 
The mulberry wood is much valued by the sport equip-
ment industry because of its elasticity and flexibility when 
steamed; it is easy to burnish and varnish. Hockey sticks, 
tennis and badminton rackets are mainly made form mul-
berry wood, mulberry planks may be used in the furniture 
industry – manufacturing furniture, beautiful veneers and 
wood accessories. The stem bark of white mulberry is very 
fibrous, so it is used for paper making in China and Eu-
rope. It is interesting that first banknotes in ancient China 
were made from mulberry bark and phloem. The branches 
and twigs are amazingly flexible. Therefore they are used 
as binding and cooperage materials, for making baskets 
and wheels for wood wagons. Furthermore, they may be 
used as a good substrate for oyster mushrooms Pleurotus 
sp. (Madan et al. 1992). These fibrous materials, fruits and 
leaves may be applied as a source of humus, organic ferti-
lizer and soil conditioner or slurry in anaerobic digesters. 

Mulberry leaves (not only fruits) are eaten by vegetarians, 
both leaves and fruits after drying are applied as fodder 
for birds, reptiles and rodents. In addition, mulberry may 
be also used in gardening. Young plants formed into dense 
hedges protect excellently gardens against wind, noise, 
fumes and rodents. They are also resistant to air pollu-
tion. Trimmed mulberry gives no fruits, so may be planted 
along the sidewalks. What is interesting, sweet fruits of 
mulberry attract starlings and other birds. It is advisable to 
plant mulberry near the cherry trees, because some birds 
choose sweet mulberry fruit instead of cherries. It may be 
also planted at the field margins – birds, attracted by sweet 
mulberry fruits, eat pests in adjacent fields.

4. Conclusions

White mulberry as a multipurpose plant may be used: in 
pharmaceutical industry and medicine, in food industry, in 
energy and fuel industry, in sport equipment industry, in 
furniture industry, as slurry in anaerobic digesters, as a tan-
ning and dyeing plant, as an oil-bearing plant, in sericol-
ogy, in paper industry, in production of oyster mushrooms, 
as organic fertilizer and humus in gardening, as binding 
and cooperage materials, for making baskets and wooden 
wheels, as fodder for birds, reptiles and rodents, as tree-
protector against pollution, wind, noise, pests, and birds. 
We hope that this precious plant will be appreciated not 
only overseas but also in our country and the use of mul-
berry potential develop several Polish economic sectors.

Figure 1. The energy value of selected, 
dried plant materials in  MJ/kg 
(after Stolarski 2002; Nie-
dziólka 2006; Kołodziej 2007; 
Burczyk 2009 and own stud-
ies)
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Figure 1. The energy value of selected, dried plant materials in MJ/kg (after Stolarski 2002; 

Niedziolka 2006; Kolodziej 2007; Burczyk 2009 and own studies). 
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Figure 2. The annual biomass yield of selected plant materials in tones/ha (after Stolarski 2002; Burczyk 2009 and own studies)
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