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Overview of Himalayan yellow raspberry (Rubus ellipticus Smith.):
A nutraceutical plant
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Abstract: The constantly increasing demand for nutraceuticals is paralleled by a more pronounced request for
natural ingredients and health-promoting foods. The multiple functional properties of Rubus ellipticus fits well in this
trend. Recent data (49.5 pg/ml) revealed the high content of antioxidant and other phytochemical properties, which
can give added value to this fruit on both nutritional and nutraceutical basis. With different essential compounds
such as 2-Deoxy-D-ribose, potassium ferricyanide, butylated hydroxyanisole (BHA), butylated hydroxytoluene
(BHT), L-ascorbic acid, ellagic acid, quercetin, catechin, 1,1-diphenyl-2- picryl-hydrazyl (DPPH) and nicotinamide
adenine dinucleotide (NADH) being present in different parts of plant a thorough research is well awaited into this
underrated and underutilised plant. With no due care and agronomic operations needed, R. ellipticus may be used
for varied horticultural benefits which may further reduce the surmountable pressure of few fruit crops.
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INTRODUCTION Use of medicinal plants as a source of relief ame c
. . _ . from various illness is as old as humankind. Even t
Rubus éllipticus belonging to family Rosaceae iS oy medicinal plants provide a cheap source ogsiru
comrlno?ly kgo_wnf as Yellgw H|malé;1yan Raspbefrry 'S for majority of world’s population. Plants have pro
mostly found in forest edges, and numerous forestS;jyeq ang will continue to provide not only diractl
exist over wide areas of mountains and lowlands of o a drugs, but also a great variety of chentioai-
!ndla andd_SnIanka.(V\{e(tjal., 2013) 7T5h0e genus Ru.buslzpounds that can be used as a starting points for th
IS bvery |vers§,_ ||?cu des ovltlar D Species in synthesis of new drug with improved pharmacological
subgenera, and IS gu_g on all continents excet }AT properties (Ballablet al., 2008). Modern scientific stud-
ar<r:]t|ca (%ABI lCan:j " hge, MA|20.08'|) Due to usje Y ies have found that an alcoholic extract of thet aédhe
Et nomedicinal and pharmacological properties, RU-yellow Himalayan Raspberry has antioxidant properti
bus species has been us_ed N fqlk_medlcme (%t_el_ and antimicrobial ones. It was also shown to hawe a
al., 2004).The phytochemical, antioxidant and medici- inflammatory properties when tested on rats inlate

nal_attributes and health promoting constituen_ts OfTen new triterpenoid saponins have been found and
cultivated Rubus berries are usually well recognized oqearch is continuing in this plant. Additionatypme
(Milivojevic et al., 2011; Wang and Lin 2000; Kafkas ¢ ye constituents show promising characterisiics

o aI._, .2008)' Itis a V\.'"d raspber_ry.The fruit is e(_djbl terms of functionality. Although fruits dR. ellipticus
medicinally have astringent, febrifuge, kidney, eels 5o shown to be highly nutritious, delicious, aiuth in

Ianyd .storr?achm propertf|efs. The lll.“ce of Lhe sit vitamins and sugars (Parmar and Kaushal, 1982}, the
uhse mTth e.treatrtr)\enkt 0 ev((je(, (EIE)'tLC’ coug 3 @ '.“*s antioxidant and anti proliferative potentials remai
throat. The inner bark is used in Tibetan medidines, under explored. Therefore, the present review has

said to have a lswe(_et anéj soudr_ flavpur_ P'“S, ad:@at'nsummed up to date knowledge on chemical composi-
potency. A renal fonic and ant diuretic, it is usethe tion, with particular emphasis on nutraceuticald an
treatment of weakening of the senses, vaginal/semin functionality ofR. ellipticus

discharge, polyurl_a and micturation du_rmg sle_ep. I Botanical description: R. ellipticus is a thorny shrub
recent years, multiple drug/chemical resistancleaitn of 1-3 m tall. Branches are purplish brown or

human and plant pathogenic microorganisms have,.,,nish pubescent, with sparse, curved pricktes a

been developed due o indiscriminate use Ofgyonse  hyrplish brown bristles or glandular hairs.
commercial antimicrobial drugs/ chemical commonly Leaves imparipinnate, 3- foliolate; petiole 2—6 cm

used in the treatment of infectious diseaseSyetigiyle of terminal leaflet 2-3 cm, lateral leaf
(Saklaniet al., 2011).
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subsessile, petiolule and rachis purplish red ligrist sweating as a diaphoretic, and as a diuretic, arttiea
pubescent, with minute prickles; stipules linearlZ  fruit is fibrous it aids the digestive processesieDio
mm, pubescent, with intermixed glandular hairsgbla useful medicinal properties dRubus species, it has
of leaflets elliptic or obovate, terminal leafletuoh been used in folk medicine (Pagtlal., 2004). Roots
larger than lateral leaflets, abaxially densely égom and young shoots dR. ellipticus are used for colic
tose, with purplish red bristles along with pronmhe pain (Bhakumi, 1987). The inner bark of tReellipti-
veins, adaxially veins impressed, pubescent aloidg m cus plant is valued as a medicinal herb in traditional
vein, base rounded, margin unevenly minute sharplyTibetan medicine, including its use as a renalct@mid
serrate, apex acute, abruptly pointed, shallowly co anti-diuretic. Its fruits are edible and can alsoused
date, or subtruncate. Inflorescences terminal, elensto produce a purplish blue dye (Plants for Future,
glomerate racemes, Flowers: Calyx abaxially pubes2002). The juice oR. dlipticus, which has an attrac-
cent, intermixed yellowish tomentose, sparselytlyris  tive colour and rich flavour, can be preserved whs
sepals erect, ovate, abaxially densely yellowistygr and can also be used for squash making. A very good
tomentose, apex acute and abruptly pointed. Petal@m can also be prepared from this fruit.

white or pink, spatulate, longer than sepals, nmargi Traditionally it is used for gastralgia, wound hieg|
premorse, densely pubescent, base clawed. Ovary idysentery, antifertility, antimicrobial, analgesiepi-
pubescent; styles glabrous, slightly longer thaa st lepsy, diabetes mellitus and ulcer (Vadiveknal.,
mens. Aggregate fruit is golden yellow, subglobose,2009). Different part of the plant have been clairte
glabrous or drupelets pubescent at apex; pyreizas tr be useful in ailments like diabetes, diarrhoeatrghs
gular-ovoid, densely rugulose. Fruits Bf ellipticus gia, dysentery, epilepsy and as wound healing agent
are aggregate, etaerio of drupes, borne on a Rippleanti-fertility agent, antimicrobial, analgesic aad re-
shaped thalamus, which is 6 mm long and 7 mm innal tonic (Anonymous, 2004) As it is one of the- i
diameter at the base; weight, 444 mg; volume, 567portant ethno medicinal plants of Manipur. The Naga
microlitres; colour, yellow; fruits, very easily @eh-  tribe of Manipur uses the root bark of tReellipticus
able from the thalamus and fall down at maturity. for curing fever since ancient times. They dwelttie
Seeds are numerous, very small in size aroundl15to  hilly terrains and totally depend on nature forithe
mm in diameter; weight, 246 mg per 100 seeds; volivelihood. For curing various ailments they use th
ume. Flowering time March—April and fruiting time i  medicinal plants from the wild since agésellipticus
April-May. Chromosome number is 2n = 14 (Khan, is one among the shortlisted plants used as astipyr
2010). ics, (Ringmichonet al., 2013). The decoction of root
Traditional use of Rubus éllipticus: This fruit offers  bark is recommended twice a day for curing fever by
excellent opportunities of cultivation as a hedge o the Nagas. The root bark is also used in diarrties;,
fence plant. There is practically no cost of cuaitign entery, as abortificient, emmenagogue and in fradtu
involved except the cost of picking. This fruit cgine bones (Kirtikar and Basu, 2001R. dlipticus root
some extra income to the farmers without any invest paste is used as poultice for the treatment of Iiiawe
ment. The fruit has laxative properties, and isduise  ture, applied on forehead during severe headaahie; f
traditional medicine in Tibet for a number of pusps.  is edible (Pradhan and Badola, 2008). Ripe fruits a
The whole plant has astringent properties and bas b laxative and are used in the case of constipagiaste
used to reduce fevers, especially typhoid. Therinne of young fruits are taken in case of gastritis ridiea
bark of the Yellow Himalayan Raspberry is used as aand dysentery (Maitgt al., 2004).The root juice drunk
kidney tonic and an anti-diuretic. The juice exteac  against urinary tract infection and its fruits amible
from the root has also been used for fevers, gastriand were listed in the top ten wild edible meditina
problems (including infant colic when the young plants in Tanahun District of Western Nepal (Upreiti
shoots are used too), diarrhoea and dysenterytand t al., 2011)R. ellipticus is used for curing different ail-
root paste, applied to wounds promotes healing. Thenents by the Lepcha tribe of Dzongu valley in North
fruit juice is also used to bring down the tempemat  Sikkim, India. The young shoot is chewed raw to re-
of a fever and for colic, and is good for sore #tso lieve sudden stomach pain. Root decoction givehdo
and colds too. The inner bark is said to help wihen  children to get rid of stomach warm. The inner root
senses are weakening and when people have seminbérk of the plant is valued as a medicinal hertyadi-

or vaginal discharge. In summer it is used to premo

Table 1. Macro and micro minerals (mg/100 g on dry weiglatents inR. ellipticus (Source: Ahmadt al., 2015).

MacroMinerals Value MicroMinerals Value

K 680.16 +1.27 Fe 4,249 +0.15
N 700 £ 0.08 zn 12.77 £0.05
P 1.26 £ 0.001 Cu 0.020 £0.01
Na 89.43 £0.01 Pb 0.02 £0.18
Ca 450 +0.22 Mn 1.948 +£0.03

Mg 118.72 +0.48 Cr 0.47 +0.19
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Table 2. Proximate composition oR. ellipticus (Source:  Table 3. Major phyto- chemicals compoundsRfellipticus

Ahmadet al., 2015). (Source: Karuppusangt al., 2011).

Parameters Value Major compounds Value
Moisture 66.36 +0.58 Anthocyanin (CGE/100g) 1.71 £0.08
Ash 2.97 £0.01 Ascorbic acid (AAE/ 100g) 44.0 +4.95
Crude protein 4.37 £0.52 Total phenolics (GAE/100g) 72.0+1.25
Crude lipids 2.73+0.06 Total flavonoids (QE/ 100g) 86.4 +2.04
Crude fibre 3.53+0.17 Antioxidant Activity (DPPH/ug/ml) 196.4 +1.80
Carbohydrate 86.4 +0.38 ] ]

Energy value in Kcal/ 100 g 374.0 + 1.56 ity ranging from 45.97 to 84 per cent (Ahmeidal.,

_ _ _ _ 2015). Flavonoids and phenolic compounds are also
(Moisture content in g/100 g of fresh weight whiéher — reported fromR. elipticus roots (Vadivelanet al.,

nutrients in g/100 g of dry weight and energetitugain : . o
kcal/100 g of dry weight). 2009) which may be responsible for the antioxidant

activity.
tional Tibetan medicine, including its use as aaten The overall antioxi_dant activity d®. ellipticus was the
tonic and anti-diuretic (Pfozet al., 2012). strongest, Phenolic compounds have been shown to

Composition and main neutraceuticals. Saklani et exhibit bioactive properties, and in particulariaxit

al. (2012) reported iR dllipticus the level of nutrient ~ dant effects, in this context, Sharnet al. (2014)
such as crude protein, carbohydrate; crude fibe an €valuate the total phenolic content, antioxidawiper-
ash content are 3.68, 27.12, 2.35 and 1.30 per, centies of different leaf extracts d®. ellipticus All the
respectively. Minerals as calcium, magnesium, potasPlant extracts had Phenolic content except Colemyat
sium and phosphorus are 0.95, 5.60, 1.82 and 0.26mong all Methanol extract had High phenolic conten
mg/100 gm, respectively. They also revealed that th @ahd Hexane had very less. Similarly free radicalsc
fruit contained higher value of fat, protein, fibamd ~ €nging activity by methanol extract had highenatyi
minerals as compared to the cultivated fruits wifh ~ Free radicals have been implicated in many disease
ple and 200 g fruit contain sufficient amount oty conditions, the important ones being superoxide- rad
ent require, per day by a person. The mineral conte Cals and single oxygen. Herbal drugs containing fre
and its proximate value @&. ellipticus fruits are given ~ radical scavenger are gaining important in treating
in tables 1and 2, respectively (Ahmetchl., 2015). such diseases. The presence of total content bbant
Phytochemical analysis @®. ellipticus fruit revealed ~ cyanin, ascorbic acid, phenolics and flavonoids and
the presence of flavonoids, carbohydrates, steroids@ntioxidant activity ofR. ellipticus fruits had reported
tannins and phenolic compounds (Sharma and Kumary Karuppusamyt al. (2011).

2011). The antioxidant activity of flavonoids hais a Ringmichonet al. (2013) reported that the root bark of
tracted much attention in relation to their physgital ~ R @llipticusis 0.8 — 1.0 cm in thickness. It is longitudi-
functions. Dietary flavonoids are considered to iaid ~ nally, slightly curved or at times single quilled i
the prevention of coronary heart disease becalise epShape. Outer surface is grey to dark brown whirein
demiological studies have shown an inverse relation Surface is grey to light brown to dark brown oghtiy
ship between the intake of dietary flavonoids ambe ~ Plack in colour. It is fibrous in fracture, aron@tdour
nary heart disease (Hertegal., 1993). Bidhankt al. with strongly_bltter and astringent in taste. Histemi- _
(2011) reported that the level of total phenoliotemt ~ cal analysis irthe study shows presence of starch, lip-
in R. ellipticus fruit was 3.95 + 0.05 mg GAE/ 100 g ids, proteins, tannins, saponins, glucosides andi-mu
fresh weight, total flavonoid 4.99 + 0.15, totaltAo- lage. Itis found that thePhelloderm of root bark is
cyanin 0.58 + 0.02, Vitamin C 4.46 + 0.53 ghictaro-  filled with simple and compound type of starch grains
tene 1.81 + 0.02. Two phenolic acids like galicdaci and tannin cells. Each cell contain nucleus. Seagnd
and caffic acid were also found in highest amount o Phloem consists of compactly arranged parenchyma-
40.45 mg/100gm fresh weight and 40.55 mg/ 100 gmtous cells measuring (25.50- 37.52 - 45,56 in di-
fresh weight, respectively. Author revealed thag th ameter). Parenchyma cells are filled with simplé an
fruit of R. ellipticus showed highest total phenolic acid compound starch grains, tannin filled cells and few
(81.00 mg/ 100 gm fresh weight) as compared toPrism shaped calcium oxalate crystals are alsodfoun
Frageria indica, Prunus armeniaca and Pyracan- Ursolic acid and Acuminatic acid has been repoted
thacrenulata. It is well known that the phenolic com- the roots ofR. ellipticus (Talapatraet al., 1989). New
pound contribute to fruit quality and nutritionadlue ~ Pentacyclic Triterpene Acid “elliptic acid” from éh
by m0d|fy|ng COIOUr, aroma, taste and flavour djm leaves ofRubus e||lptICUS has be.en ISO|ate.d (Dutm
providing beneficial health effect so they alsorieat &, 1997) Leaves ofRubus species contains tannins
out the antioxidant activity assay to access thdiche ~ (Marczal, 1963; Okudeet al.,1992), derivatives of
nal extract by DPPH assay and found fRagllipticus ~ kaempferol and quercetin, phenolic acids, tritegsen
exhibits the highest antioxidant activity (29.22088  Mineral salts as well as vitamin C are reporte&in
mM AAE/ 100g fresh weight)R. ellipticus methanolic ~ bus species (Gudej and Rychlinska, 1996; Krzaczek,
extract also exhibited relatively high antioxidativ-  1984; Wojcik, 1989). The leaves of raspberry cantai
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some derivatives of ellagic acid, quercetin andclaim regardingR. ellipticus for its anti-diabetic
kaempferol (Gudej, 2003). Methyl gallate and Methyl activity, the observed antidiabetic potential oftte
brevifolincarboxylate is also reported with another extracts may also be due to presence of phyto
known compound fronRubus speceis (Gudegt al., constitutes viz. flavonoids, carbohydrates, stexoid
1998). 1-Octacosanol was isolated previously fromtannins and phenolic compounds which were evident
roots ofR. elipticus (Bhakuniet al., 1987).R. ellipti- by preliminary phytochemical screening, and alse du
cus leaves were found to have anticonvulsant activityto the reported antioxidant potential of the plant.

against electrically induced convulsions, it poiet Georgeet al. (2013a) studied on antitumor and wound
the hypnotic effect of pentobarbitone sodium, #oal healing properties oR. ellipticus and found that the
possessed positive inotropic and chronotropic &ffec leaf methanol extract of plant processed signitican
(Ranaet al., 1990). The extract d®. dllipticusis active =~ wound healing and appreciable ascites and solid
against hypothermia (Bhakuri al., 1971). The roots antitumor activities, more than likely due to itsosg

of R. dllipticus possess antiprotozoal activty against in vitro and in vivo antioxidant properties. It maiso
Entamoeba histolitica, and hypoglycaemic activity stimulate the NK cells to elevate the anticancer
(Abraham et al., 1986). Antifertility activity of R. immune functions of acupuncture-enhanced cancer
ellepticus has been reported in Ayurvedic and Unani therapy. The studies also demonstrated that RELM
literature. Sharmat al. (1981) reported anti implanta- was effective in wound healing and reduction of dum
tion activity in roots and aerial parts Rfellipticus. progression. This may lead to the utilization of
Sainiet al. (2012) results showed existence of a potentR. ellipticus as a phytotherapeutic agent for the
free radical scavenging activity along with strdeg- treatment of free radical related or generatedrdes.

ric reducing and lipid per oxidation inhibition adties The author suggests th& ellipticus is a valuable

in theR. elipticus fruit extracts. In additionR. ellipti- natural antioxidant and that it is immensely effext

cus fruit polyphenols also possessed potent anticancefor treating skin diseases, wounds, and tumorstrisa
activity against cervical cancer cells C33A. Thdi an and Kumar (2010) studied on therapeutic efficacy of
proliferative activity of R. ellipticus fruit extracts R ellipticus (smith) fruits extracts in acute acetamino-
against cervical cancer cells is supported by tRe®  phen induced nephrotoxicity in rats and result st
analysis which showed presence of high gallic acid  that the petroleum ether, ethanolic and aqueous
ellagic acid contents in the fruit extracts. Bdile gal-  extracts of R. ellipticus fruits possesses

lic acid and ellagic acid were earlier shown togess  nephroprotective potential and improves histoldgica
anti proliferative activity against cervical canam#lls  derangements associated with acute dose acetamino-
(Lossoet al., 2004; Youet al., 2010). phen nephrotoxicity.

Georgeet al.(2013b) studied the anti-inflammatory,
analgesic and antipyretic activities Rf ellipticus leaf
methanol extract and the data revealed that the 40Qhe fruits of yellowR. elipticus are an important
mg/kg leaf methanol extract d®. ellipticus possess  source of natural antioxidants and their consumptio
potent anti-inflammatory effect in the carrageenan-may play vital role in reducing the oxidative sgesd
induced inflammation. It is evident from the stutiat preventing the degenerative diseases includingecanc
R. ellipticus exhibits significant peripheral analgesic diabetes etc. The present study put forward a stmpe
effect in mice comparable with standaRi.dllipticus develop an effective drug fromR. dllipticus against
leaf methanol extract at two doses possessed #i-sign inflammatory disorders as this plant has been ised

Conclusion

cant antipyretic effect in yeast-induced elevatbn folk medicine to treat various other ailments. This
body temperature in rats and its effect is comdarab  study confirms presence of various phytochemiaals i
that of paracetamol (100mg/kg). R. ellipticus essentially needed to treat various

It has been reported in the literature that thentpla disorders and proves an eye opener to the researche
extracts have antioxidant potential. Presence ofto find out the mechanism for responsible compound
flavonoids and tannins in the extracts is known tobehind these pharmacological properties of thiliig
possess antidiabetic activity (Sharma and Kumaryvalued fruit crop which stands underutilised.
2010). The protective effects & dlipticus fruit on Moreover, with fruits like R. ellipticus the gross
the glucose tolerance test and alloxan-inducedetiéb  pressure levied on few fruit crops like mango, papa
were evaluated by (Sharma and Kumar, 2011)Rhe and guava will ease profoundly for different
ellipticus fruit extracts exhibited a significant nutraceautical properties. As this being hard crop
antidiabetic effect in experimental models of digse grown in waste land in mountainous region, without
mellitus. Their studies revealed that the petroleumany care or agronomic practices, its cultivatiord an
ether, ethanolic and aqueous extracts fRmlipticus utilization will prove beneficial.

fruits (200 mg/kg) administered orally for 15 days

produced a significant decrease in the blood gkicos REFERENCES
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