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Antioxidant and nutraceutical value of wild medicinal Rubus berries
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Abstract: Nutritional quality and antioxidant capacity of three edible wild berries (Rubus ellipticus Smith, Rubus niveus
Thunb, Rubus ulmifolius L.) from Lesser Himalayan Range (LHR) were evaluated. Their edible portion was assayed for
moisture, fats, ash, carbohydrates, proteins, fibers, essential minerals (Ca, P, Mg, K, Na, Cl, S, Mn, Zn, Fe, Cu, Se, Co,
Ni) and DPPH free radical scavenging activity was applied to determine the antioxidant potential. The fruit of Rubus
ulmifolius L. (blackberry) possessed the highest values of energy (403.29 Kcal), total protein (6.569/100 g), Nitrogen (N)
content (1500mg/100g), K (860.17mg/100g), Ca (620.56mg/100g), Zn (17.509mg/100g) and the strongest antioxidant
activity (98.89% inhibition). While the raspberries (Rubus ellipticus Smith, Rubus niveus Thunb.) exhibited more
significant contents of dietary fiber (5.909/100g), carbohydrates (86.4 g/100 g) and Fe (4.249mg/100g). Significant
variation was observed among the tested samples in all the investigated features. The combination of bio elements and

active antioxidants clearly showed the applicability of these berries as a nutraceutical supplement.
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INTRODUCTION

In present times, several wild edible species are
considered as economically and nutritionally important
because of their antioxidant potential and nutritional
quality. The wild edibles with significant nutraceutical
value are emerging as probable source of floral diversity
conservation and advancement of rural communities
(Maikhuri et al., 2004). The utilization of wild fruit
species is reported to be particularly more recurrent
especially among food insecure areas of greater
Himalayas, due to intensive exploration of their natural
ingredients and bioactive compounds (Nahar et al., 1990).
Since these natural edibles can form a major component
of the diet for local communities as they are a potential
source of functional foods and nutraceuticals. Among the
wild edible fruits of Himalayan range, few members of
Genus Rubus (family Rosaceae) are considered as an
important constituent of traditional diets of indigenous
people. The Rubus species are collectively known as
brambles (including blackberries and raspberries) and
widely distributed across the globe from North Temperate
Zone to the tropics (Southern hemisphere) (Hummer,
1996 & 2010; Kalkman, 2004). These berries are also
consumed globally either because of good taste or as a
source of natural pharmaceuticals like phenolics, tannins
and flavonoids (Finn, 2008; Quideau, 2009; Vasco et al.,
2009; Rao and Snyder, 2010; Lee et al., 2012). These
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natural phytochemicals exhibit a wide range of biological
effects including antioxidant, anti-carcinogenic, anti-
inflammatory and antibacterial activities. Due to a high
content and wide diversity of phenolics and flavonoids,
raspberries are often regarded as natural health-promoting
products (Nohynek et al., 2006; Pantelidis et al., 2007,
Bobinaite et al., 2012). Not only the fruit, but also the
raspberry leaves and roots have been used traditionally as
medicinal agents for muscle spasms, morning sickness,
sour throats, diarrhea etc. The roots of Rubus idaeus L.
are locally used for wound cleaning (Ryan et al., 2011;
Venskutonis et al., 2007).

The phytochemical, antioxidant and medicinal attributes
and health promoting constituents of cultivated Rubus
berries are usually well recognized (Milivojevic et al.,
2011; Wang and Lin 2000; Kafkas et al., 2008) however
insufficient data is available about the nutritional quality
and antioxidant capacity of wild Rubus species. Thus the
main objectives of present study are to investigate and
compare the nutritional status and antioxidant potential of
three Rubus species (Rubus ellipticus, Rubus niveus,
Rubus ulmifolius) that are most commonly consumed as
edible fruit source among the tribal communities of
Himalayas.

MATERIALS AND METHODS

Fruit materials
Fresh and ripened berries of selected species viz.
Raspberries (Rubus ellipticus, Rubus niveus) and
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Blackberry (Rubus ulmifolius) were collected randomly
from various localities of Himalayan range during August
2012. After assemblage, the fruits were grouped by taxon
and representative voucher specimens were authenticated
and deposited at the Herbarium of Pakistan, Quaid-i-
Azam University Islamabad, Pakistan. Healthy fruits were
picked from the collected material and washed carefully
to exterminate the impurities. These samples were air-
dried or oven-dried (65°C, 48h) for further anti-oxidant
and nutritional estimation.

Sample preparation

About 300g of dried berries were grounded to fine
powder with a grinding-mill and passed through 24- mesh
sieve. One portion from each of these composite samples
was extracted with organic solvent methanol for anti-
oxidant analysis and remaining dried powder (100g) was
used for nutritional assessment.

In vitro anti-oxidant evaluation

Chemical assay like 2,2-diphenyl-1, picryl hydrazyl
(DPPH) described by Kulisic et al. (2004), slightly
modified by Obeid et al. (2005), was applied to evaluate
the anti-oxidant potential of selected berries. The
hydrogen atom donating ability of corresponding fruit
extracts was measured from the bleaching of purple
methanolic DPPH solution (Gulluce et al., 2007).
Aliquots (50-400pg/ml) of the tested samples were mixed
with 950ul of 0.1mM DPPH in the absolute methanol.
The reduction of DPPH radical was determined by
measuring absorbance at 517nm after 30mins against a
blank without DPPH. The results were expressed as the
percent inhibition of DPPH radical and calculated as [(Aq.
As)/A0%100], where Aq-Absorbance of DPPH without
sample and As=Absorbance of DPPH with sample.
Ascorbic acid was used as standard.

Nutritional quality assessment

Mineral composition

Wet digested samples of wild edible berries were used to
determine the macro-elements (K, Ca, Mg and Na) and
micro-elements (Fe, Zn, Cu, Pb, Mn, Cr) concentrations
(AOAC, 1990). 1g of each sample powder was digested
with HNO; and HCIO, in ratio 4:1 for 15mins at 350°C
till clear solution was obtained. Desired volume of double
distilled water was added to the digested and cooled
samples. Mineral contents in all the digested samples
were analyzed through ~ Atomic  Absorption
Spectrophotometer (Parkin Elmer Analyst, 200, USA).
However, phosphorus was assessed by treating the same
acid digests with ammonium molybdate and finally
examined by UV-spectrophotometer (Shimazu, 1700 UV
spectrophotometer) (AOAC, 1990).

Macronutrients estimation
The fruit samples were studied for their bio nutritive
components (moisture, proteins, fats, carbohydrates, ash

and fibers) by using AOAC procedures (AOAC, 1990).
The Ash values were resolute by weighing the incinerated
residue acquired by Muffle Furnace (550°C) until it
reached persistent weight. The moisture content was
determined for all the fruits on the basis of fresh weight
by oven drying (103+2°C for 12 h). Crude protein was
quantified by nitrogen content (Nx 6.25) using macro-
Kjeldahl method (Horwitz and Latimer, 2005). The lipid
content was estimated by soxhlet extraction of powdered
samples with petroleum n- hexane. Crude fiber was
obtained by extracting de-fatted berries with 1.25%
NaOH and then incinerated in Muffle furnace (Neycraft
JFF, 2000) at 600°C. Total carbohydrates were calculated
as 100 - (% ash + % fats + % fiber + % protein) (Indrayan
et al., 2005). The food Energy value (kcal) was obtained
by using following equation 4x (protein+ carbohydrates)
+ 9xfats (Nwabueze, 2006).

RESULTS

Data regarding antioxidant potential, macro & micro
mineral contents and proximate composition of Rubus
berries are presented in Tables 1-4 respectively.

DISCUSSION

DPPH Radical scavenging activity

Methanolic fruit extracts of Rubus species were tested for
DPPH radical scavenging activity at a concentration of 1
mg crude extract/ml. Extracts showed adequate
antioxidant activity (>50%). The highest (%) DPPH
radical scavenging activity was shown by Rubus
ulmifolius (98.89%) at the conc. of 400ug/ml (table 1)
which is a little bit higher than that of the standard at the
same concentration and at 50pg/ml it was 80.23% which
is quite high even for small concentration. The antioxidant
activity determined for blackberries by Moyer et al.,
(2002) and Siriwoharn et al., (2004) was lower than the
antioxidant activity of blackberries in the present study.
Values reported by Koca and Karadenizis (2009) for Wild
blackberries of Turkish origin are comparable with the
present study and higher than antioxidant activity
calculated for cultivated blackberries by the same author.
The results obtained in this investigation reveal that, even
the minor fractions of Rubus ulmifolius fruits extract are
free radical scavenger, which might be ascribed to their
electron donating ability. Rubus ellipticus methanolic
extract also exhibited relatively high antioxidant activity
ranging from 45.97% to 84% (table 1). Report concerning
the presence of strong antioxidant activity in methanolic
extract of Rubus ellipticus fruits from Himalayan region is
contemporary (Badhani et al., 2011). High antioxidant
activity in ethanolic, petroleum ether and aqueous extracts
is also reported by Sharma and Kumar, (2011) for Indian
samples. Flavonoids and phenolic compounds are also
reported from Rubus ellipticus roots (Vadivelan et al.,
2009) which may be responsible for the antioxidant
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activity. Slight differences were observed with literature
reported on the studied fruits. Many factors such as plant
habitat, maturity, growth condition, fruiting season,
geographic location, soil type and amount of sunlight
received, sample preparation and analytical procedures
employed to perform the activity are responsible for
difference in the antioxidant activities with literature (Al-
Farsi et al., 2007).

Mineral content

Macro-minerals

Amount of N, K, Ca, Mg, Na and P in these fruits
considerably are presented in table 2. Potassium was
abundant in Rubus ulmifolius dried fruit powder (860.17
mg/100g DW). Potassium is a major mineral involved in
diverse metabolism function and crucial for proper
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activity of different cells, tissues and organs of human
body. It is required by humans in high levels (> than 100
mg/day) (Ozcan, 2004). High amount of potassium
increase iron utilization and resist hypertension (Adeyeye,
2002). All minor fruits contained high potassium level per
100 g dry weight than reported level in commonly
consumed summer fruits including apple, apricot,
jambulin, pear, mango etc. (Zahoor et al., 2003) and many
other fruits like banana (358 mg/100gm), orange (200
mg/100gm), guava (417 mg/100gm) and apple (90
mg/100gm) (Mahapatra et al., 2012). The levels of Mg in
fruits were in the range of 118.72+0.48 (Rubus ellipticus)
to 179+0.89 (Rubus niveus) mg/100g DW (table 2). These
levels were comparable to Mg level in berries consumed
in Australia (Konczak and Roulle, 2011). Considering the
Recommended daily requirement for human beings of

Table 1: Antioxidant activity of Rubus berries in methanolic extract (Absorbance of negative control=0.994)

Conc. (ug/ml) % inhibition of % inhibition of Rubus % inhibition of % inhibition of

' Rubus ellipticus ulmifolius Rubus niveus standard (AA)
50 45.97+0.002 80.28+0.00 68.30+0.002 53.7340.001
100 54.82+0.001 87.62+0.001 74.5440.001 67.55+0.001
200 72.23+0.002 94.46+0.002 80.38+0.002 81.9840.001
400 84+0.001 98.89+0.002 91.64+0.001 98.08+0.001

Table 2: Macro minerals (mg/100 g on dry weight) contents in Rubus berries

Minerals (mg/100g) Rubus ellipticus Rubus ulmifolius Rubus niveus
K 680.16+1.27 860.17+0.68 720+0.59
N 700£0.08 1500+0.07 500+0.06
P 1.26+0.001 1.22+0.002 1.48+0.02
Na 89.43+0.01 70.2+0.72 56.3+0.05
Ca 450.1+0.22 620.56+1.37 390+0.06
Mg 118.7240.48 148.66+0.51 179+0.89

Table 3: Micro minerals (mg/100 g on dry weight) contents in Rubus berries

Micro mineral conc. (Mg/100gm) Rubus ellipticus Rubus ulmifolius Rubus niveus
Fe 4.249+0.15 2.163+0.14 3.26+0.52
Zn 12.77+0.05 17.509+0.09 8.13+0.05
Cu 0.020+0.01 0.065+0.05 1.070+0.01
Pb 0.02+0.18 0.187+0.70 0.234+0.09
Mn 1.948+0.03 1.398+0.01 2.43+0.04
Cr 0.47+0.19 0.83+0.47 0.09+0.01

Table 4: Proximate composition of Rubus edible berries signifying (Moisture content in g/100 g of fresh weight while
other nutrients in g/100 g of dry weight and energetic value in kcal/100 g of dry weight).

Parameters in terms of percentage Rubus ellipticus Rubus ulmifolius Rubus niveus
Moisture 66.36+0.58 58.02+0.95 78.56+0.87
Ash 2.9740.01 3.4340.04 4.37+0.09
Crude proteins 4.37+0.52 6.56+0.44 3.28+0.87
Crude lipids 2.7340.06 4.7340.06 1.10+0.07
Crude fibers 3.5340.17 1.66+0.06 5.9040.25
Carbohydrates 86.4 +0.38 83.62+0.35 85.35+0.25
Energy values in Kcal 374.0£1.56 403.29+0.69 364.42+0.56
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Magnesium (2.0-5.0 mg/day) 2-5g of these fruits per day
can meet the requirements of this important mineral. Mg
together with Ca is essential cofactors in many enzymatic
and cell division processes, for DNA synthesis and
chromosomal segregation. Ca is chief constituent of bone
and aids in teeth development process (Brody, 1994;
Akpanabiatu et al., 1998). Calcium contents of the studied
fruits were also assessed to be considerably higher than
known values of Ca in many commonly consumed fruits
such as apple, apricot, jambulin, pear, mango etc. (Zahoor
et al., 2003) and other fruits including orange
(11mg/100gm), strawberry (22 mg/100gm), guava
(18mg/100gm) and pear (4 mg/100gm) as reported by
Mahapatra et al., (2012). Phosphorus was found to be the
least abundant mineral elements in Rubus fruits.
Phosphorous is required for various metabolic reaction in
the body. The P levels in the fruits were comparable with
the value reported for banana (Leterme et al., 2006). As a
conclusion of this study, it can be said the studied minor
fruits are rich source of various macro minerals required
for human body.

Trace elements

Among the studied micro-elements (Fe, Zn, Cu, Pb, Mn,
Cr) Zn content were highest in all three fruits while
lowest Zn content was observed in Rubus niveus dried
fruit pulp (table 3). The Fe also content varied. This
amount was nearly equivalent to the amount (5.70 g/100g
edible portion) determined for Rubus ideaus by Plessi et
al.,, (1998). The Fe values are also comparable with
recurrently consumed fruits including Apple, strawberry,
Banana, guava, Grapes, pears and Pomegranates etc.
(USDA, 2011) as well as certain fruits consumed in
Mexico (1.1-4.1 mg/100g DW) and UK (0.4-4.4 mg/100g
DW) (Sanchez-Castillo et al., 1998). Zinc content of the
minor fruits also varied which is the vital trace element is
fundamental part of enzymes required for protein as well
as nucleic acid formation and increase immunity against
various ailments (Melaku, 2005). The deficiency
symptoms include poor and infantile body development
(Ihedioha et al., 2011). Zn value obtained in the present
study is higher as compared to value reported for
cultivated raspberries fruits consumed as a best source of
Zn in Finland state of Australia (Ekholm et al., 2007).
Copper and manganese contents are also found to be
varied which are essential trace element assist to sustain
blood glucose level, involved in formation of hemoglobin
the immune system, in conjunction with vitamin K assist
in blood clotting, in presence with B complex vitamins
helps to resist anxiety conditions (Anhwange et al., 2004).
The Mn values are comparable with the value reported for
frozen raspberries (0.21 mg%) (Spada et al., 2010).
Copper plays an important role in a number of biological
processes (Zahir et al., 2009). Deficiency of copper is
major cause to nervous and cardiovascular diseases
(Mielcarz et al., 1997). The above metal was not detected
in frozen fruit samples (Mielcarz et al., 1997) however

minute quantity of this metal was determined in our study
on shade dried fruits. The trace metals (Fe, Zn, Cu and
Mn) have strong tendency of reduction due to presence of
unpaired electrons and thus involved in scavenging free
radicals formed during cellular processes (Rodriguez et
al., 2011). Pb and Cr appeared as the insignificant
microelements, with lowest values were observed in these
fruits. Pb level was low in Rubus fruits. Lead is a noxious
metal, which can damage central and peripheral nervous
systems (Lin-Fu, 1976; Muntean et al., 1998; Kotas and
Stasiscka, 2000). Regarding the mineral contents (table 3
& 4), the species Rubus ulmifolius had highest amount of
most vital macro minerals and trace elements studied
including Ca, Mg, N and Zn contents was the most
outstanding one.

Proximate composition

The proximate composition of three wild brambles (R.
ellipticus, R. niveus, R. ulmifollius) are presented in table
4. The moisture content was determined on fresh weight
basis while all the other parameters (ash, protein, fat,
fiber, carbohydrate) were based on dry weight. Overall,
there was significant variation in the proximate
composition among samples. The major components of
the fruits were moisture and carbohydrates. The moisture
content of the edible material is important as many of the
physical properties including size, shape, viscosity,
density, weight, volume and bulk density of fruit fluctuate
with moisture percentage. Assessment of physical
properties could be advantageous in fruits harvesting,
transportation, storage and processing techniques (Fraser
et al., 1978; Omobuwajo et al., 2003; Haciseferogullaria
et al., 2005) The moisture content of the fresh berries
ranged from 58.02+0.32 (R. ulmifollius) to 78.08+0.24 (R.
niveus) g/100 g. However, the amount of moisture in
Rubus ellipticus fruit pulp was almost comparable to the
reported range of Indian samples (Saklani et al., 2011,
Sundriyal and Sundriyal, 2001). This moisture range of
the raspberries was similar to other wild berries like
cranberries (Vaccinum oxycoccus L.) (Souci, et al., 2008)
and strawberries (Arbutus unedo L.) (Ozcan and
Haciseferogullari, 2007; Barros et al., 2010; Rodriguez et
al., 2011). Minute differences may be probably due to
different environmental conditions such as water
accessibility, wind and light exposure etc.

The percentage of ash oscillates between proteins and fat
contents, being more abundant in Rubus niveus and
minimum in Rubus ellipticus. These values are almost
similar to those of Nigerian jujubes like Z. mauritiana
reported by Nyanga et al., (2012). However, the ash
values in the current study were higher than the
previously reported in Rubus ellipticus by Saklani et al.,
2011. These high ash values which signify the inorganic
part of the plant are eloquent of high mineral values
specifically the macro minerals (Adepoju, 2009; Momin
and Kadam, 2011).
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Blackberry contained significantly more crude protein
than the raspberries (Rubus niveus and and Rubus
ellipticus). Other fruits such as orange, mango, grapes,
banana and papaya have crude protein contents of 0.7,
0.6, 0.5, 1.2 and 0.69/100g (Rathore, 2009). The crude
protein values recorded for Yellow Himalayan raspberries
were higher than as reported in Rubus ellipticus from
other regions (Saklani et al., 2011; Sundriyal and
Sundriyal, 2001).

Fiber content of fruits varied from 1.66% (Rubus
ulmifolius) to 5.90% (R. niveus) DW (table 4). Rubus
ellipticus fruits fiber content (1.66%) (table 4) was found
to be similar to the earlier reported for the same fruit
(Saklani et al., 2011). The distribution of fiber in Rubus
species is similar to crude fiber content found in other
wild berries e.g. Crataegus monogyna or Vaccinium
oxycoccus berries and strawberries (Souci et al., 2008)
and other wild fruits including Arbutus unedo, Prunus
spinosa, Rosa canina (Barros et al., 2010).

Lipids are essential because they provide the body with
maximum energy (Dreon et al., 1990). Nutritionally, fat is
less abundant macronutrient being lower than 2% in most
fruits analyzed by various scientists. The crude fat content
ranged from 1.10+0.0 (R. niveus) to 4.73+0.0g/ 100g (R.
ulmifolius). The present results showed relatively higher
amount fats present in berries pulps except R. niveus as
compared to most of the wild fruits (Demir and Ozcan,
2001; Ozcan and Haciseferogullari, 2007; Barros et al.,
2010). The higher amount of lipids were also recorded in
R. ellipticus fruit than the earlier report for the same fruit
(Saklani et al., 2011).

Carbohydrates contents as calculated by difference were
found to be major component and were higher than 80%.
In fact, the fruits are considered to be richest source of
carbohydrates, either monosaccharide or polysaccharides
such as cellulose and starch (Demir and Ozcan, 2001;
Ozcan and Haciseferogullari, 2007). Deficiency of
carbohydrates can causes weakening of body tissues
(Barker, 1996). Raspberries and blackberry showed high
carbohydrate content, which feasibly elucidate sweet taste
of these fruits (Adepoju, 2009). In view of their high
carbohydrates contents of Rubus species, their
consumption should be promoted for the specific purpose
of satisfying starvation and hunger. On the basis of the
proximate analysis, it can be intended that dry portion of
100 g fruits of Rubus ulmifolius assures, on average, 403
kcal of energy. High-energy values and carbohydrates
content of Rubus fruit qualify them as a supplement of
cereal grains.

CONCLUSIONS

This study reported the nutraceutical contents of Rubus
fruits and recommend as an alternative source of edible
wild fruit at global perspectives.

Mushtaq Ahmad et al

ACKNOWLEDGEMENTS

The authors are thankful for financial assistance provided
by Higher Education Commission (HEC) Pakistan, to
conduct project on wild edible fruits of Northern Pakistan.

REFERENCES

Adepoju  AO (2009). Proximate composition and
micronutrient potentials of three locally available wild
fruits in Nigeria. Afr. J. Agri. Res., 4(9): 887-892.

Adeyeye EI (2002). Determination of the chemical
composition of the nutritionally valuable parts of male
and female common west African fresh water crab
(Sudananoutes africanus). Int. J. Food. Sci. Nutr., 53:
189-196.

Akpanabiatu MI, Bassey NB, Udosen EO and Eyong EU
(1998). Evaluation of some minerals and toxicants in
some Nigerian soup meals. J. Food Comp. Anal., 11:
292-297.

Al-Farsi M, Alasalvar C, Al-Abid M, Al-Shoaily K, Al-
Amry M and Al-Rawahy F (2007). Compositional and
functional characteristics of dates, syrups and their by-
products. Food Chem., 104; 943-947.

Anhwange BA, Ajibola VO and Oniye SJ (2004).
Chemical studies of the seeds of Moringa oleifera
(Lam) and Deuterium microcarpum (Guill and Sperr).
J. Biol. Sci., 4(6): 711-715.

AOAC (1990). Official methods of analysis, Association
of Official Analytical Chemists 14™ ed Washington
DC, Arlington, USA Virginia, p.40.

Arinanthan V, Mohan VR and Britto AJ (2003). Chemical
composition of certain tribal pulses in South India. Int.
J. Food Sci. Nutr,, 3: 103-107.

Badhani A, Sakalani S and Mishra AP (2011). Variation in
Biochemical’s and antioxidant activity of some wild
edible fruits of uttarakhand. Report and Opinion, 3(3):
1-10.

Barros L, Carvalho AM, Morais JS and Ferreira ICFR
(2010). Strawberry-tree, blackthorn and rose fruits:
Detailed  characterization  in  nutrients  and
phytochemicals with antioxidant properties. Food
Chem., 120(1): 247-254.

Bobinaite R, Viskelis P and Rimantas VPR (2012).
Variation of total phenolics, anthocyanins, ellagic acid
and radical scavenging capacity in various raspberry
(Rubus spp.) cultivars. Food Chem., 132; 1495-1501.

Brody T (1994). Nutritional Biochemistry, Academic
Press, San Diego CA, pp.1-975

Demir F and Ozcan F (2001). Chemical and technological
properties of rose (Rosa canina L.) fruits grown wild in
Turkey. J. Food Eng., 47(4): 333-336.

Dreon DM, Vranizan KM, Krauss RM, Austin MA and
Wood PD (1990). The effects of polyunsaturated fat
and monounsaturated fat on plasma, Lipoproteins. J.
Am. Med. Assoc., 263(18): 2462-2466.

Pak. J. Pharm. Sci., Vol.28, No.1, January 2015, pp.241-247

245



Antioxidant and nutraceutical value of wild medicinal Rubus berries

Ekholm P, Reinivuo H, Mattila P, Pakkala H, Koponen J,
Happonen A, Hellstrom J and Ovaskainen ML (2007).
Changes in the mineral and trace element content of
cereals, fruits and vegetables in Finland. J. Food
Compos. Anal., 20(6): 487-495.

Finn C (2008). Rubus spp. blackberry. In: Janick J, Paull
RE Editotrs. The encyclopedia of fruits and nuts.
Cambridge, pp.236-237.

Fraser BM, Verma SS and Muir WE (1978). Some
physical properties of Faba beans. J. Agri. Eng. Res.,
22(1): 53-57.

Haciseferogullari H, Ozcan M, Sonmete MH and Ozbek
O (2005). Some physical and chemical parameters of
wild medlar (Mespilus germanica L.) fruit grown in
Turkey. J. Food Eng., 69(1): 1-7.

Horwitz W and Latimer GW (2005). Official methods of
analysis of AOAC international 18" ed. Gaithersburg:
EEUU, p.179.

Hummer K (2010). Rubus pharmacology: Antiquity to the
present. Hort. Sci., 45(11): 1587-1591.

Ihedioha JN and Okoye COB (2011). Nutritional
evaluation of Mucuna flagellipes leaves: An
underutilized legume in Eastern Nigeria. Am. J. Plant
Nutr. Fertiliz. Technol., 1(1): 55-63.

Indrayan, AK, Sharma S, Durgapal D, Kumar N and
Kumar M (2005). Determination of nutritive value and
analysis of mineral elements for some medicinally
value plants from Uttaranchal. Curr. Sci., 89(7): 1252-
1255.

Kafkas E, Ozgen M, Ozogul Y and Turemis N (2008).
Phytochemical and fatty acid profile of selected red
raspberry cultivars: A comparative study. J. Food
Quality, 31: 67-78

Kalkman C (2004). Rosaceae. In: Kubitzki K (ed.) The
families and genera of vascular plants, 6: 343-386.

Kluisic T, Radonic A, Katalinic V and Milos M (2004).
Use of different methods for testing anti-oxidant
activity of oreganoessential oil. Food Chem., 85: 633-
640

Koca | and Karadeniz B (2009). Anti-oxidant properties
of blackberry and blueberry fruits grown in the Black
Sea Region of Turkey. Scientia. Horticul., 121(4): 447-
450.

Konczak | and Roulle P (2011). Nutritional properties of
commercially grown native Australian fruits:
Lipophilic antioxidants and minerals. Food Res. Int.,
44(7): 2339-2344.

Kotas J and Stasiscka Z (2000). Chromium occurrence in
the environment and methods of its speciation.
Environ. Pollut., 107(3): 263-284.

Lee J, Dossett M and Finn CE (2012). Rubus fruit
phenoalic research: The good the bad and the confusing.
Food Chem., 130(4): 785-796.

Leterme P (2002). Recommendations by health
organizations for pulse consumption. Brit. J. Nutr.,
88(3): 239-242.

Lin-Fu JS (1976). Proceedings of the international
conference on heavy metals in environment, electric
power research institute, Toronto, Califonia, pp.27-31.

Mahapatra AK, Mishra S, Basak UC and Panda PC
(2012). Nutrient analysis of some selected wild edible
fruits of Deciduous forests of India: An explorative
study towards Non-Conventional Bio-Nutrition. Adv. J.
Food Sci. Technol., 4(1): 15-21.

Maikhuri RK, Rao KS and Saxena KG (2004). Bio-
prospecting of wild edibles for rural development in
the Central Himalayan Mountains of India. Mount. Res.
Develop., 24(2): 110-113.

Melaku G (2005). Development of molecular marker for
pro vitamin A Carotenoid (pVVAC) genes in cassava.
Abstract submitted to ISTRC-AB 11" symposium,
Kinshasa, p.581.

Mielcarz GW, Howard AN, Williams NR, Kinsman GD,
Moriguchi E, Moriguchi Y, Mizushima S and Yamori Y
(1997). Copper and zinc status as a risk factor for
ischemic heart disease: A comparison between
Japanese in Brazil and Okinawa. J. Trace. Elem. Exp.
Med., 10(1): 29-35.

Milivojevic J, Maksimovic V, Nikolic M, Bogdanovic J,
Maletic R and Milatovic D (2011). Chemical and
antioxidant properties of cultivated and wild
Fragaria and Rubus berries. J. Food Quality, 34(1): 1-
9.

Momin RK and Kadam VB (2011). Determination of ash
values of some medicinal plants of genus seshania of
Marathwada region in Maharashtra. J. Phytol. 3(12):
52-54.

Moyer, RA, Hummer KE, Finn CE, Frei B and Wrolstad
RE (2002). Anthocyanins, phenolics and anti-oxidant
capacity in diverse small fruits: Vaccinium, Rubus and
Ribes. J. Agric. Food Chem., 50(3): 519-525.

Nahar N, Rahman S and Mosiihuzzaman M (1990).
Analysis of carbohydrates in seven edible fruits of
Bangladesh. J. Sci. Food Agric., 51: 185-192.

Nohynek LJ, Alakomi HL, Kahkdnen MP, Heinonen M,
Helander IM, Oksman-Caldentey KM and Puupponen-
Pimia RH (2006). Berry Phenolics: Anti-microbial
properties and mechanisms of action against severe
human pathogens. Nutr. Cancer., 54(1): 18-32.

Nwabueze TU (2006). Gelatinization and viscosity
behaviour of single screw extrusion in African
breadfruit (Treculia africana) mixtures. J. Food
Process. Preserv., 30(6): 717-731.

Nyanga LK, Nout MJR, Gadaga TH, Boekhout T and
Zwietering MH (2008). Traditional processing of
masau fruits (Ziziphus mauritiana) in Zimbabwe. Ecol.
Food Nutr., 47: 95-107

Obied HK, Allen MS, Bedgood DR, Prenzler PD and
Robard K (2005). Investigation of australian olive mill
waste for recovery of biophenols. J. Agr. Food Chem.,
53(26): 9911-9920.

246

Pak. J. Pharm. Sci., Vol.28, No.1, January 2015, pp.241-247



Omobuwajo TO, Omobuwajo OR and Sanni L (2003).
Physical properties of calabash nutmeg (Monodora
myristica) seeds. J. Food Eng., 57(4): 375-381.

Ozcan M (2004). Mineral content of some plants used as
condiments in Turkey. Food Chem., 84(3): 437-440
Ozcana MM and Haciseferogullarib H (2007). The
strawberry (Arbutus unedo L.) fruits: Chemical
composition, physical properties and mineral contents.

J. Food Eng., 78(3): 1022-1028.

Pantelidis GE, Vasilakakis M, Manganaris GA and
Diamantidis G (2007). Anti-oxidant capacity, phenol,
anthocyanin and ascorbic acid contents in raspberries,
blackberries, red currants, gooseberries and Cornelian
cherries. Food Chem., 102: 777-783.

Plessi M, Bertelli D, Rastelli G, Albasini A and Monzani
A (1998). Fruits of Ribes, Rubus, Vaccinium and
Prunus genus. Metal contents and genome. Fresenius
J. Anal. Chem., 361: 353-354.

Quideau S (2009). Chemistry and biology of
ellagitannins: An underestimated class of bioactive
plant polyphenols, Singapore. World Scientific
Publishing Co., pp. 1-374

Rao AV and Snyder DM (2010). Raspberries and human
health: A review. J. Agri. Food Chem., 58(7): 3871-
3883.

Rathore M (2009). Nutrient content of important fruit
trees from arid zone of Rajasthan. J. Hort. Fores., 1(7):
103-108.

Rodriguez RBM, Morales P, Fernandez-Ruiz V, Sanchez-
Mata MC, Camara M, Diez-Marques C, Pardo-de-
Santayana M, Molina M and Tardoo J (2011).
Valorization of wild strawberry-tree fruits (Arbutus
unedo L.) through nutritional assessment and natural
production data. Food Res. Int., 44(5): 1244-1253

Ryan T, Wilkinson JM and Cavanagh HMA (2001).
Antibacterial activity of raspberry cordial in vitro. Res.
Vet. Sci., 71: 155-1509.

Saklani S, Chandra S and Mishral AP (2011). Evaluation
of antioxidant activity, Quantitative estimation of
Phenols, anthocyanin and flavonoids of Wild Edible
Fruits of Garhwal Himalaya. J. Pharm. Res., 4(11):
4083-4086.

Sanchez-Castillo C, Dewey PJS, Aguirre A, Lara JJ, Vaca
R, Barra PL, Ortiz M, Escamilla | and James PT
(1998). The mineral content of Mexican fruits and
vegetables. J. Food Compos. Anal., 11(4): 340-356.

Mushtaq Ahmad et al

Sharma US and Kumar A (2011). In vitro antioxidant
activity of Rubus ellipticus fruits. J. Adv. Pharm.
Technol. Res., 2(1): 47-50

Siriwoharn T, Wrolstad RE, Finn CE and Pereira CB
(2004). Influence of cultivar, maturity and sampling on
blackberry (Rubus L. Hybrids) anthocyanins,
polyphenolics, and antioxidant properties. J. Agric.
Food Chem., 52(26): 8021-8030

Souci SW, Fachmann W and Kraut H (2008). Food
composition and nutrition tables. 7" ed. Stuttgart:
Medpharm Scientific Publishers, p.986.

Spada P, Bortolini GV, Pra D, Santos CEIl, Dias JF,
Henriques AP and Salvador M (2010). Macro and
microminerals: Are frozen fruits a good source?
Academia Brasileira de Ciéncias, 82(4): 861-867.

Sundriyal M and Sundriyal RC (2001). Wild edible plants
of the Sikkim Himalaya: Nutritive values of selected
species. Econ. Bot., 55(3): 377-390.

United States Department of Agriculture-Nationaal
Nutrient Database for Standard Reference (USDA-
NNDSR). 2011. http://www.nal.usda.gov/fnic/
foodcomp/ search/ Accessed 31 Jan. 2013.

Vadivelan R, Bhadra S, Ravi AVS, Singh K, Shanish A,
Elango K and Suresh B (2009). Evaluation of anti-
inflammatory and membrane stabilizing property of
ethanol root extract of Rubus ellipticus smith and
albino rats. J. Nat. Remed., 9(1): 74-78

Vasco C, Riihinen K, Ruales J and Kamal-Eldin A (2009).
Phenolic compounds in Rosaceae fruits from Ecuador.
J. Agri. Food Chem., 57(4): 1204-1212.

Venskutonis PR, Dvaranauskaite A and Labokas J (2007).
Radical scavenging activity and composition of
raspberry (Rubus idaeus) leaves from different
locations in Lithuania. Fitoter. 78: 162-165.

Wang SY and Lin HS (2000). Antioxidant activity in
fruits and leaves of blackberry, raspberry and
strawberry varies with cultivar and developmental
stage. J. Agric. Food Chem., 48(2): 140-146.

Zahir E, Nagvi Il and Uddin SM (2009). Market basket
survey of selected metals in fruits from Karachi city
(Pakistan). J. Basic. Appl. Sci., 5(2): 47-52.

Zahoor A, Jaffar M and Sagib M (2003). Elemental
distribution in summer fruits of Pakistan. Nutr. Food
Sci., 33(5): 203-207

Pak. J. Pharm. Sci., Vol.28, No.1, January 2015, pp.241-247

247



