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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 area was as-
sayed. BARI Mula-1 showed the highest â-amylase, invertase, cellulase and

peroxidase activity, whereas BARI Mula-2 and BARI Mula-4 showed highest
â-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
protein was in 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
highest amount of lipid.  2011 Trade Science Inc. - INDIA
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INTRODUCTION

Radish (Raphanus sativus L.) is widely cultivated
for their edible roots. It has a hot, sharp, bitter taste
and plays a vital role in providing a substantial amount
of vitamins, minerals and other nutrients in our diet. It is
well reputed in the folkloric system of medicines for the
treatment of gastrointestinal (GIT) and cardiovascular
disorders[1]. Many varieties are cultivated differing
greatly in size, shape and color of the root on commer-
cial scale[2]. Commonly, Radish is a winter crop but can
be grown to some extent in summer and is greatly pre-
ferred by the people for its nutritive value and relatively

low price rate. Data available on the biochemical pa-
rameters of radish produced in Bangladesh are quiet
scanty. Only limited work has been done on the
physiochemical properties of different varieties of rad-
ish. Some works have been going on at Bangladesh
Agricultural Research Institute (BARI) with emphasis
on the higher production and development of new vari-
eties and control of the diseases. No detail work has
been done on the chemical composition and enzyme
activities in radish. Enzymes have become a powerful
catalytic tool in a wide variety of chemical processes[3].
Higher plants play an important role as a source of many
useful enzymes[4]. Extensive use of enzyme activity de-
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termination as an aid to the diagnosis in hospital and
laboratories all over the world is one of dramatic de-
velopments in modern medicine.

The present study is, therefore, designed to study
the activities of different enzymes and to estimate the
amount of major nutrients viz. carbohydrate, protein
and lipid in radish root.

EXPERIMENTAL

Material

Three different varieties of radish viz. BARI Mula-
1, BARI Mula-2 and BARI Mula-4 were collected di-
rectly from the cultivating field of the local area in the
winter season. Soluble potato starch, Glucose, BSA
and Dinitrosalicylic acid (DNS) were purchased from
Sigma Chemicals Ltd., USA. All other chemicals were
of analytical grade and were used without further puri-
fication.

Preparation of the crude enzyme extract

Fresh healthy radish roots were washed thoroughly
with distilled water, cut into small pieces and ground
with distilled water and sand in a mortar at 4ºC. The

extracts were filtered with few layers of cheese cloth
and further clarified by centrifugation at 5500 r.p.m. for
15 minutes at 4ºC. The clear supernatant was collected

and used as crude enzyme extract.

Ammonium sulphate fractionation

The crude extract was saturated to 30-50% by the
addition of solid ammonium sulphate under constant and
gentle stirring at 4°C. The resulting precipitate was col-

lected by centrifugation, dissolved in minimum volume
of pre-cold distilled water and dialyzed against distilled
water for 24 hours at 4°C. The dialyzed solution was

then centrifuged in a refrigerated centrifuge machine at
5500 r.p.m. for 15 minutes to remove the insoluble
materials. The clear supernatant thus obtained was des-
ignated as �crude enzyme solution�.

Measurement of enzyme activities

Amylase activity was assayed following the method
as described by Jayaraman[5]. Invertase and cellulase
activity was measured following the method described
by Mahadevan and Sridhar[6]. Cellulase activity was

measured by estimating the reducing sugar released from
the substrate using DNS method[7]. Methyl-â-D-ga-

lactosidase activity was assayed by the modified method
of Lazan et al.,[8] using â-galactopyranoside as a sub-
strate. The protease activity was measured following
the method of Kunitz[9]. The peroxidase activity was
measured following the method of Anonymous[10].

Determination of total and water soluble protein
content

Total protein content of radish was determined by
the method of Micro-Kjeldahl[11], while water soluble
protein content was determined by method of Lowry[12].

Determination of sugar content

Total soluble sugar content in radish root was de-
termined calorimetrically by the anthrone method[5]. Re-
ducing sugar content of radish root flesh was deter-
mined by dinitrosalicylic acid method[7]. Sucrose con-
tent of radish root was calculated by the following for-
mula[13].

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

The starch content in radish root was determined
by the anthrone method as described in Laboratory
Manual in Biochemistry[5].

Determination of lipid content

Lipid content of radish root was determined by the
method of Bligh and Dyer[14].

RESULTS AND DISCUSSION

Activity of amylase in radish root

Amylase and invertase play a major role in carbo-
hydrate metabolism in several plant tissues[15]. Though
it has physiological, commercial, and historical signifi-
cance, the physiological roles of â-amylase (á-1, 4-

glucan maltohydrolase, EC 3.2.1.2) in plant cells are
not well understood. Traditionally, â-amylase has been

associated with starch degradation[16]. Although the
entire pathway of starch degradation has not been con-
clusively established in any plant tissue[17], it has long
been attributed to various combinations of activities of
á- amylase, â-amylase, starch debranching enzyme,
starch phosphorylase, and á-glucosidase[18]. The ac-
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tivity of â-amylase in the three varieties of radish is given
in the TABLE 1. Among the three varieties, the â-amy-

lase activity was found to be highest in the BARI Mula-
1 (2.75 U/ml) and the lowest in the BARI Mula-4 (2.02
U/ml).

Activity of invertase in radish root

Invertase occurs widely in plants, microbial and
animal sources[19-21]. The enzyme plays an important
role in the hydrolysis of sucrose to glucose and fructose
in higher plants, especially in the storage organs. Su-
crose is an early product of photosynthetic reaction and
is the most abundant transportable free carbohydrate
in the plant kingdom. It serves as an important reserve
carbohydrate in plants, especially in such storage or-
gans as tuber, root and seed. The activity of invertase in
the three varieties of radish root is given in the TABLE
1. The highest activity of invertase was found in the
BARI Mula-1 (1.65 U/ml) and lowest in the BARI
Mula-2 (0.27 U/ml)

Activity of cellulase in radish root

Cellulolytic enzymes are group hydrolytic enzymes
(cellulases) capable of hydrolyzing cellulose to glucose.
There are at least three major types of cellulolytic en-
zymes produced by fungi: endoglucanases,
cellobiohydroses and cellobias[22]. These are produced
by a large number of microorganisms like fungi and
bacteria[22-24]. Many plant pathogens are also known to
produce either adaptively or non-adaptively proteolytic,
cellulolytic, and various polysaccharides[23]. They are
used to perform various functions including removing
cell walls or crude fiber to release valuable compo-
nents (flavors, enzymes, polysaccharides and other pro-
teins) from plant cells to improve nutritional value of
animal feeds or to prepare plant protoplast for genetic
research[25]. The activity of cellulase was examined in
the varieties of radish root. The highest activity was in
the BARI Mula-1 (0.87 U/ml) followed by BARI Mula-

2 (0.71 U/ml) and BARI Mula-4 (0.65 U/ml).

Activity of â-galactosidase in radish root

â-Galactosidases (EC 3.2.1.23) are widely distrib-
uted in various plant tissues[26]. This carbohydrate split-
ting enzyme plays a significant role in plant tissues spe-
cifically after maturation of fruits. The enzymic proper-
ties, multiple forms and specificities relevant to struc-
tural studies on glycoproteins have been investigated[26-

28]. Recently, interest in this enzyme has been focused
on its in vivo functions concerning the degradation of
such galactose-containing cell wall polysaccharides as
galactan-pectin polymers and xyloglucan in relation to
cell growth[29], fruit ripening[30], and seed germination[31].
The activity of â-galactosidase in the three varieties of

radish root is presented in the TABLE 1. Among the
three varieties, the â-galactosidase activity was found

to be highest in the BARI Mula-2 (0.37 U/ml) and the
lowest in the BARI Mula-1 (0.02 U/ml).

Activity of protease in radish root

Proteases are important enzymes of plant metabo-
lism and are instrumental in regulating senescence
progress[32]. They are responsible for the degradation
of the proteins. Proteolytic enzymes are used exten-
sively in industrial and medical applications[33]. Many
useful proteases were isolated and characterized from
microorganisms[34]. Protease activities have also been
detected in many higher plant species. The activity of
protease in the three varieties of radish root is shown in
the TABLE 1. The highest activity of protease was found
in the BARI Mula-4 (1.02 U/ml) and lowest in the BARI
Mula-2 (0.95U/ml)

Activity of peroxidase in radish root

Peroxidase (EC 1.11.1.77) belongs to the class oxi-
doreductase, is an iron-porphyring ring containing en-
zyme that catalyzes the redox reaction between hydro-
gen peroxide (H

2
O

2
) as an electron acceptor and sub-

TABLE 1 : Activities of â-amylase, invertase, cellulase, â-galactosidase, protease and peroxidase in three different varieties
of radish root.

Activity of Enzymes (Units/ml) 
 

â-amylase Invertase Cellulase â-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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strates by means of O
2
 liberation[35]. The enzyme is

present naturally in plants e.g. soybean, radish, horse-
radish, tomato, potato, carrot, turnip, wheat, dates,
beats, and strawberry etc.[36-37]. Peroxidase has wide
applications in health sciences as a diagnostic tool. Au-
toantibodies directed the thyroid peroxidase are widely
used to diagnose human autoimmune thyroid disease[38].
A variety of enzymes including peroxidase, alkaline
phosphatase, urease and â-galactosidase etc have been

used in ELISA kits. Among which peroxidase is widely
used to prepare �antibody-enzyme� or �anti-antibody-

enzyme conjugates� for ELISA due to its turn over rate,
rapid availability, ease of conjugation and better sensi-
tivity[39-40]. The peroxidase activity in the BARI Mula-1
and BARI Mula-4 were 0.26 U/ml and 0.23 U/ml re-
spectively while 0.18 U/ml was in the BARI Mula-2.

Total and Water soluble protein content in
different varieties of radish root

Total and water soluble protein content of the three
different varieties of radish is presented in TABLE 2.
Among the varieties studied, the highest amount of total
protein was found in BARI Mula-4 (0.70 gm %) and
the lowest in BARI Mula-2 (0.64 gm %). The maxi-
mum amount of water soluble protein was in BARI
Mula-2 (0.17 gm %) followed by BARI Mula-1 (0.16
gm %) and BARI Mula-4 (0.15 gm %).

Total soluble sugar content

Free sugars, particularly glucose, are important in
the nervous systems, muscles and many other tissues.
Combined with proteins as glycoproteins, the sugars
play a role in secretion and external recognition prop-
erties of cell membranes. Total soluble sugar contents
of the three different varieties of radish available in our
country are listed in TABLE 2. Among them, the high-
est amount of total soluble sugar was found in the BARI
Mula-1 (1.7 gm %) followed by the BARI Mula-2(1.65
gm %) and the BARI Mula-4 (1.5 gm %).

Reducing sugar content

The reducing sugar content of the three different
varieties of radish namely BARI Mula-4, BARI Mula-
1 and BARI Mula-2 was examined. Data obtained from
the experiment are given in the TABLE 2. Among the
three different varieties, the amount of the reducing sugar
was highest in the BARI Mula-1 (1.6 gm %) and low-
est in the BARI Mula-4 (1.20 gm %).

Sucrose content

Sucrose is as an important reserve carbohydrate in
plants, especially in such storage organs as tuber, root
and seed. Sucrose and glucose contents are high during
tuber bulking. As the tuber size and the crop matures,
sucrose and glucose decrease to a lower level often re-
ferred to as �chemical maturity�, dry matter accumulation

is at a maximum and the crop is generally ready for har-
vest. The sucrose content is therefore, a good measure
of crop maturity. Sucrose content of the three different
varieties of radish is presented in the TABLE 2. It was
found that the BARI Mula-4 contained the highest amount
of sucrose (0.3 gm %) while the BARI Mula-2 con-
tained the lowest amount (0.09 gm %).

Starch content

Starch is the most important reserve polysaccharide
found in plants. Starch synthesize and degradation take
place in many plant cells at some point in their develop-
ment- as a major function in storage organs such as tubers,
roots, and embryos, as a transient phase in meristem and
organ development, and on a diurnal basis in leaves. Starch
content of the three different varieties of radish is repre-
sented in the TABLE 2. The BARI Mula-4 contained the
highest amount of starch (0.50 gm %) while the BARI
Mula-1 contained the lowest amount (0.03 gm %).

Lipid content

All the roots exhibit very low lipid content. The rad-
ish is also not an exception. Lipids contribute to the

TABLE 2 : Amount of total protein, soluble protein, total soluble sugar (TSS), reducing sugar, sucrose, starch and lipid
present in different varieties of 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 
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palatability of the tubers. Amount of lipid in different
cultivars of radish was determined by solvent extract
process and is shown in TABLE 2. The result shows
that the radishes (BARI Mula-1, BARI Mula-2, and
BARI Mula-4) contained 0.18 gm %, 0.13 gm % and
0.10 gm % lipid, respectively.
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