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ABSTRACT

Activity of various enzymes in three different varieties of radish viz. BARI
Mula-1, BARI Mula-2 and BARI Mula-4 available in the local areawas as-
sayed. BARI Mula-1 showed the highest 3-amylase, invertase, cellulase and
peroxidase activity, whereasBARI Mula-2 and BARI Mula-4 showed highest
B-galactosidase and protease activity, respectively. The amount of total pro-
tein and water soluble protein along with other nutrients like carbohydrates
viz. total soluble sugar, reducing sugar, starch, sucrose and fats were also
investigated. The highest amount of total protein was found in BARI Mula
4 and the lowest in BARI Mula-2. The maximum amount of water soluble
proteinwasin BARI Mula-2 followed by BARI Mula-1 and BARI Mula-4. The
variety BARI Mula-1 contained highest amount of total soluble sugar (TSS)
and reducing sugar, while BARI Mula-4 possessed highest amount of starch
and sucrose. Among the varieties, the BARI Mula-1 was found to contain the
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highest amount of lipid.

INTRODUCTION

Radish (Raphanus sativusL .) iswidely cultivated
for their edible roots. It has ahot, sharp, bitter taste
and playsavitd rolein providingasubstantial amount
of vitamins, mineralsand other nutrientsinour diet. Itis
well reputed in thefolkloric system of medicinesfor the
treatment of gastrointestina (GIT) and cardiovascular
disordergl. Many varieties are cultivated differing
greatly in size, shape and color of theroot on commer-
cid scade?. Commonly, Radishisawinter crop but can
be grown to some extent in summer andisgreetly pre-
ferred by thepeoplefor itsnutritivevalueand rdatively

© 2011 Trade Sciencelnc. - INDIA

low pricerate. Dataavailable onthebiochemical pa-
rameters of radish produced in Bangladesh are quiet
scanty. Only limited work has been done on the
physiochemical propertiesof different varietiesof rad-
ish. Some works have been going on at Bangladesh
Agriculturd Research Ingtitute (BARI) withemphasis
on the higher production and devel opment of new vari-
etiesand control of the diseases. No detail work has
been done on the chemical composition and enzyme
activitiesin radish. Enzymeshave becomeapowerful
catalytictool inawidevariety of chemica processes®.
Higher plantsplay animportant roleasasource of many
useful enzymes. Extensiveuseof enzymeactivity de-
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termination asan aid to thediagnosisin hospital and
laboratoriesall over theworld isone of dramatic de-
velopmentsin modern medicine.

The present study is, therefore, designed to study
theactivitiesof different enzymesandto estimatethe
amount of mgor nutrientsviz. carbohydrate, protein
andlipidinradishroot.

EXPERIMENTAL

Material

Threedifferent varietiesof radishviz. BARI Mula
1, BARI Mula-2 and BARI Mula-4 were collected di-
rectly from the cultivating field of thelocd areainthe
winter season. Soluble potato starch, Glucose, BSA
and Dinitrosdicylicacid (DNS) were purchased from
SigmaChemicasLtd., USA.All other chemicdswere
of analytica grade and were used without further puri-
fication.
Preparation of thecrude enzymeextract

Fresh hed thy radi sh rootswerewashed thoroughly
with distilled water, cut into small piecesand ground
with distilled water and sand inamortar at 4°C. The
extractswerefiltered with few layersof cheesecloth
andfurther clarified by centrifugation at 5500 r.p.m. for
15minutesat 4°C. The clear supernatant was collected
and used ascrude enzyme extract.

Ammonium sulphatefractionation

The crude extract was saturated to 30-50% by the
addition of solid ammonium sul phateunder congtant and
gentlestirringat 4°C. The resulting precipitate was col-
lected by centrifugation, dissolvedin minimumvolume
of pre-cold distilled water and didyzed againgt distilled
water for 24 hoursat 4°C. The dialyzed solution was
then centrifugedin arefrigerated centrifugemachineat
5500 r.p.m. for 15 minutes to remove theinsoluble
materids. Theclear supernatant thusobtained was des-
ignated as“‘crude enzyme solution”.

M easur ement of enzyme activities

Amylaseactivity wasassayed following themethod
asdescribed by Jayaramani®. Invertaseand cellulase
activity was measured following the method described
by Mahadevan and Sridhart®. Cellulase activity was
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measured by estimating thereducing sugar released from
the substrate using DNS method™. Methyl-B-D-ga-
lactosidase activity was assayed by themodified method
of Lazan et al.,® using B-gal actopyranoside asasub-
strate. The protease activity was measured following
themethod of Kunitz!¥. The peroxidaseactivity was
measured following themethod of Anonymoug?©.

Deter mination of total and water solubleprotein
content

Total protein content of radish was determined by
themethod of Micro-Kjeldahl™, whilewater soluble
protein content was determined by method of Lowry*2.,

Deter mination of sugar content

Total soluble sugar content in radish root wasde-
termined ca orimetricaly by theanthronemethod®. Re-
ducing sugar content of radish root flesh was deter-
mined by dinitrosalicylic acid method™. Sucrose con-
tent of radishroot was ca cul ated by thefollowing for-
muld®,

% of sucrose or non-reducing sugar = (% of tota
sugar - % of reducing sugar) X 0.95.

The starch content in radish root was determined
by the anthrone method as described in Laboratory
Manua in Biochemistry®.

Deter mination of lipid content

Lipid content of radish root was determined by the
method of Bligh and Dyer4.

RESULTSAND DISCUSSION

Activity of amylasein radish root

Amylaseandinvertase play amgjor rolein carbo-
hydrate metabolismin several plant tissues®™. Though
it hasphysiologica, commercid, and historicd sgnifi-
cance, the physiological rolesof B-amylase (a-1, 4-
glucan maltohydrolase, EC 3.2.1.2) inplant cellsare
not well understood. Traditionally, B-amylase has been
associated with starch degradation!*®. Although the
entire pathway of starch degradation hasnot been con-
clusively established inany plant tissug'”, it haslong
been attributed to various combinations of activitiesof
a- amylase, f-amylase, starch debranching enzyme,
starch phosphorylase, and a-glucosidase*®. The ac-
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tivity of B-amylase in the three varieties of radishisgiven
intheTABLE 1. Amongthethreevarigties, the p-amy-
laseactivity wasfound to behighestintheBARI Mula
1(2.75U/ml) andthelowest intheBARI Mula-4 (2.02
u/ml).

Activity of invertasein radish root

Invertase occurswidely in plants, microbia and
animal sources*24, The enzyme playsan important
roleinthehydrolys sof sucroseto glucoseand fructose
in higher plants, especially inthe storage organs. Su-
croseisan early product of photosynthetic reaction and
isthe most abundant transportabl e free carbohydrate
inthe plant kingdom. It servesasan important reserve
carbohydratein plants, especially in such storage or-
gansastuber, root and seed. Theactivity of invertasein
thethreevarietiesof radishroot isgivenintheTABLE
1. The highest activity of invertasewasfound in the
BARI Mula-1 (1.65 U/ml) and lowest in the BARI
Mula-2 (0.27 U/ml)

Activity of cellulasein radish root

Cdlulolyticenzymesaregroup hydrolyticenzymes
(cdlulases) cgpableof hydrolyzing cdluloseto glucose.
Thereareat |east three mgjor types of cellulolytic en-
zymes produced by fungi: endoglucanases,
cellobiohydroses and cellobias?. Theseare produced
by alarge number of microorganismslikefungi and
bacterid?24, Many plant pathogensarea so known to
produceeither adaptively or non-adaptively proteolytic,
cdlulolytic, and various polysaccharides®. They are
used to perform various functionsincluding removing
cell walls or crude fiber to rel ease val uable compo-
nents(flavors, enzymes, polysaccharidesand other pro-
teins) from plant cellstoimprove nutritional value of
animal feedsor to prepare plant protoplast for genetic
researchi®, Theactivity of cellulasewasexaminedin
thevarietiesof radishroot. The highest activity wasin
theBARI Mula-1(0.87 U/ml) followed by BARI Mula-

2(0.71U/ml) and BARI Mula-4 (0.65 U/ml).
Activity of p-galactosidasein radish root

-Galactosidases (EC 3.2.1.23) arewiddy distrib-
utedinvariousplant tissues?d. Thiscarbohydrate split-
ting enzyme playsasignificant rolein plant tissues spe-
cificaly after maturation of fruits. Theenzymic proper-
ties, multipleformsand specificitiesrelevant to struc-
turd studieson glycoproteins have beeninvestigated®
2, Recently, interest in thisenzyme has been focused
on itsin vivo functions concerning the degradation of
such gaactose-containing cell wal polysaccharidesas
gd actan-pectin polymersand xyloglucaninrelaionto
cdl growth™, fruit ripening®™, and seed germination’®Y,
Theactivity of B-galactosidase in the three varieties of
radishroot ispresented inthe TABLE 1. Amongthe
threevarieties, the f-galactosidase activity was found
tobehighestintheBARI Mula-2 (0.37 U/ml) and the
lowestintheBARI Mula-1 (0.02U/ml).

Activity of proteasein radish root

Proteasesareimportant enzymesof plant metabo-
lism and are instrumental in regulating senescence
progress®d. They areresponsiblefor the degradation
of the proteins. Proteol ytic enzymes are used exten-
sivelyinindustria and medica applications®. Many
useful proteaseswereisolated and characterized from
microorganismg®!. Protease activitieshave a so been
detected in many higher plant species. Theactivity of
proteaseinthethreevarietiesof radishrootisshownin
the TABLE 1. Thehighest activity of proteasewasfound
intheBARI Mula-4 (1.02U/ml) andlowest intheBARI
Mula-2 (0.95U/ml)

Activity of peroxidasein radish root
Peroxidase (EC 1.11.1.77) belongsto theclass oxi-
doreductase, isaniron-porphyring ring containing en-
zymethat catalyzesthe redox reaction between hydro-
gen peroxide (H,0,) as an €l ectron acceptor and sub-

TABLE 1: Activitiesof B-amylase, invertase, cellulase, -galactosidase, proteaseand peroxidasein threedifferent varieties

of radishroot.
Activity of Enzymes (Units/ml)
p-amylase Invertase Cellulase B-galatosidase Protease Peroxidase
BARI Mula-1 2.75+0.01 1.65+.05 0.87+.01 0.02+0.04 1.0+£0.03 0.26+0.02
BARI Mula-2 2.23+0.03 0.27+0.01 0.71+0.04 0.37+0.03 0.95+0.04 0.18+0.02
BARI Mula-4 2.02+0.04 0.97+.02 0.65+0.03 0.07+£0.01 1.02+0.02 0.23+0.05
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TABLE 2: Amount of total protein, soluble protein, total soluble sugar (TSS), reducing sugar, sucrose, starch and lipid

present in different varietiesof radish root.

Amount (gm %)

Varieties Total Protein  Soluble Protein TSS Reducing Sugar  Sucrose Starch Lipid

BARI Mula-1 0.69+0.03 0.16+0.02 1.70+0.03 1.60+0.02 0.10+0.03 0.30+0.05 0.18+0.01
BARI Mula-2 0.64+0.01 0.17+0.02 1.65+0.01 1.56+0.03 0.09+0.04 0.45+0.01 0.13+0.02
BARI Mula-4 0.70+0.01 0.15+0.01 1.50+0.01 1.20+0.05 0.30+0.04 0.50+0.01 0.10+0.01

strates by means of O, liberation'®. The enzymeis
present naturally in plantse.g. soybean, radish, horse-
radish, tomato, potato, carrot, turnip, wheat, dates,
beats, and strawberry etc.*3". Peroxidase haswide
gpplicationsin hedth sciencesasadiagnostictool . Au-
toantibodiesdirected thethyroid peroxidasearewidely
used to diagnosehuman autoi mmunethyroid disease™®.
A variety of enzymesincluding peroxidase, alkaline
phosphatase, urease and B-galactosidase etc have been
used in ELISA kits. Among which peroxidaseiswiddy
used to prepare “antibody-enzyme” or “anti-antibody-
enzymeconjugates”’ for ELISA due to its turn over rate,
rapid availability, ease of conjugation and better sensi-
tivity4, The peroxidaseactivity intheBARI Mula-1
and BARI Mula-4 were 0.26 U/ml and 0.23 U/ml re-
spectively while0.18 U/ml wasinthe BARI Mula-2.

Total and Water solubleprotein contentin
different varietiesof radish root

Total and water soluble protein content of thethree
different varietiesof radishispresentedin TABLE 2.
Among thevarietiesstudied, the highest amount of total
proteinwasfound in BARI Mula-4 (0.70 gm %) and
thelowest in BARI Mula-2 (0.64 gm %). The maxi-
mum amount of water soluble proteinwasin BARI
Mula-2 (0.17 gm %) followed by BARI Mula-1 (0.16
gm %) and BARI Mula-4 (0.15gm %).

Total solublesugar content

Freesugars, particularly glucose, areimportantin
the nervous systems, muscles and many other tissues.
Combined with proteins as glycoproteins, the sugars
play arolein secretion and externa recognition prop-
ertiesof cell membranes. Total solublesugar contents
of thethreedifferent varietiesof radishavailablein our
country arelistedin TABLE 2. Amongthem, the high-
est amount of total solublesugar wasfoundintheBARI
Mula1 (1.7 gm %) followed by the BARI Mula-2(1.65
gm %) and the BARI Mula-4 (1.5 gm %).

Reducing sugar content

Thereducing sugar content of thethreedifferent
varigiesof radishnamely BARI Mula-4, BARI Mula-
1and BARI Mula-2 wasexamined. Dataobtained from
theexperiment aregiveninthe TABLE 2. Among the
threedifferent varieties, theamount of thereducing sugar
washighestintheBARI Mula-1 (1.6 gm %) and | ow-
estintheBARI Mula-4 (1.20 gm %).

Sucr ose content

Sucroseisasanimportant reserve carbohydratein
plants, especially in such storage organsastuber, root
and seed. Sucroseand glucose contentsare high during
tuber bulking. Asthetuber size and the crop matures,
sucrose and glucosedecreaseto alower level oftenre-
ferredtoas ‘chemical maturity’, dry matter accumulation
isat amaximum and thecrop isgenerally ready for har-
vest. Thesucrose content i stherefore, agood measure
of crop maturity. Sucrose content of thethree different
varietiesof radishispresentedinthe TABLE 2. It was
foundthat the BARI Mula-4 contained thehighest amount
of sucrose (0.3 gm %) while the BARI Mula-2 con-
tained thelowest amount (0.09 gm %).

Star ch content

Starchisthemost important reserve polysaccharide
foundin plants. Starch synthesizeand degradation take
placeinmany plant cellsat somepointinther devel op-
ment- asamgor functionin storageorganssuch astubers,
roots, and embryas, asatrans ent phaseinmerisemand
organ devel opment, andonadiurnd bagsinleaves Starch
content of thethree different varietiesof radishisrepre-
sentedinthe TABLE 2. TheBARI Mula-4 contained the
highest amount of starch (0.50 gm %) whilethe BARI
Mula-1 contained thelowest amount (0.03gm %).

Lipid content

All therootsexhibit very low lipid content. Therad-
ishisalso not an exception. Lipids contributeto the
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pa atability of thetubers. Amount of lipid in different
cultivars of radish was determined by sol vent extract
processand isshownin TABLE 2. Theresult shows
that theradishes (BARI Mula-1, BARI Mula-2, and
BARI Mula-4) contained 0.18 gm %, 0.13 gm % and
0.10gm%lipid, respectively.
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