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ABSTRACT

Radish (Raphanussativus L .) taproot shows amylolytic activity. However,
data available on the differences in these amylolytic activities and starch
content among radish cultivarsin Bangladesh are qui et scanty. We analyzed
the B-amylase activities and starch contents of 5 kinds of radish cultivar.
The Tasaki cultivar showed the highest amylase activity, with alevel about
2 times higher than that of the Red Bombay cultivar, which had the lowest.
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Cultivars with higher B-amylase activities showed higher starch contents.
Theseresults suggest the existence of intraspeciesvariationsin amylolytic
activities in radishes, and positive correlations between amylase activity
and starch content. A positive correlation (R*> = 0.74) was found in

regression analysis.

INTRODUCTION

Radish (Raphanus sativus L.) belongs to the
Brass caceaefamily and isan important vegetable crop
worldwide, especialy inAsiaand Europe, duetoits
wide adaptation, high yield and abundant nutritional
content. Significantly, high nutritive value and
carbohydrate content of rootsand tuber cropsattribute
to aremarkable position in the food security of the
developing world. Radish is a popular vegetable in
Bangadeshandiswiddy cultivated for their edibleroots.
Many varietiesare cultivated differing greatly in size,
shape and color of the root on commercial scale™.
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Commonly, Radishisawinter crop but can begrown
to some extent in summer. It has ahot, sharp, bitter
tasteand playsavital rolein providing asubstantial
amount of vitamins, minerasand other nutrientsin our
diet. It isconsumed fresh as salad and after cooking
withfishor other vegetables. Sometimesradishisused
asaningredient of pickles. Most plant cellssynthesize
and degradestarch a some point in their devel opment-
asamajor function in storage organs such astubers,
roots and embryos, as atransient phase in meristem
and organ development, and on a diurnal basis in
leaves?. Higher plantsplay animportant roleasasource
of many useful enzymes®. Indeed, amylolytic activity
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hasbeen recorded intheradishtaproot. Theexistence
of potent diastase activity in the radish was first
described intheearly 19th century!®. Ingenerd, plant
starch-hydrolyzing enzymes include a-amylase, -
amylase, ispamylase, and limit dextrinasg®. B-amylase
was previously purified from radish'®, indicating its
involvement intheamylolytic activity inradishtaproots
Radishes have long been grown as afood crop, but
they also have various medicinal actions. Theroots
stimul atethe appetite and digestion, havingatonicand
laxative effect upon the intestines and indirectly
stimulating theflow of bile”. Theleaves, seedsand old
roots are used in the treatment of asthma and other
chest complaintg®. Theplant containsraphanin, which
isantibacterial and antifungal®9. Methanolic extract of
theradish sprout hasavery high antioxidative activity
owingtothedifferent sinapic acid estersand flavonoids
withvery high radica-capturing capacity asthe bas s of
their biologicd activity™™. Dichloromethanicfraction of
the sproutsobtained from themethanolic extract contains
nicoti namideadeninedinud ectideand chinon-reductase
that are playing asignificant rolein the defense of the
liver cellsagainst chemically carcinogenic and other
compounds. Theseresultsindicatethat theradish prouts
can be considered asafe, useful, new source of food
that reducestherisk of cancer development™Y. Since
radishisbdievedto show amylolyticactivity, itisadded
to starch-containing foods, such as boiled rice, rice
cakes and noodles, to aid digestion. Hara et al.,/*d
recently reported that theamylolytic activity of theradish
(Comet cultivar) isdueto theaccumulation of B-amylase
inthetaproot. Therearemany radish cultivars, however,
little is known about differences in thelr amylase
activities. In our present work, wereport that 5 radish
cultivarsshow different levelsof f-amylase activity.
Correlations between -amylase activity and starch
content inthedifferent cultivarswerea so explored.

EXPERIMENTAL

Materials

The different varieties of radish were collected
directly fromthecultivationfield of thelocd areainthe
winter season. Maltose, Glucose, BSA and
Dinitrosdicylicacid (DNS) were purchased from Sgma

ChemicalsLtd., USA. All other chemicals were of
analytical grade and were used without further
purification.

Preparation of thecrude enzymeextract

Fresh, hedthy radishrootswerewashed thoroughly
with distilled water, cut into small piecesand ground
with distilled water and sand in amortar at 4°C. The
extractswerefiltered with few layersof cheesecloth
andfurther clarified by centrifugation at 5500 r.p.m. for
15 min at 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 constant and
gentle stirring at 4°C. The resulting precipitate was
collected by centrifugetion, dissolvedinminimumvolume
of pre-cold distilled water and dialyzed against distilled
water for 24 hat 4°C. The dialyzed solution was then
centrifugedin arefrigerated centrifuge machinea 5500
r.p.m.for 15mintoremovetheinsolublematerids. The
clear supernatant thus obtained was designated as
“crude enzyme solution”.

M easur ement of amylase activity

Amylaseactivity wasassayed following themethod
as described by Jayaraman™. Onemilliliter of crude
enzyme solutionwasadded to 1 ml of 1% solublestarch
containing 0.1 M phosphate buffer pH 6.7 and the
mixturewasincubated at 37° C for 15 min. Theamount
of reducing sugar produced was determined by
Somogyi* and Ne son™ methods. Oneunit of enzyme
activity wasdefined astheamount; which catdyzed the
formation of 1 pumol of maltose under the assay
conditions
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 following the method
asdescribed by Lowry et al.,[*".

Deter mination of star ch content

The starch content in radish root was determined
by the anthrone method as described in Laboratory
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Manual in Biochemistry™®3. About 5 gmsof radish root
werecut into smal piecesand homogenized well with
20ml of water andfiltered through doublelayer of mudin
cloth. Tothefiltrate, twicethe volumeof ethanol was
added to precipitatethe pol ysaccharide (starch). After
keeping overnight in cold, the preci pitatewas collected
by centrifugation at 3000 r.p.m. for 15 min. The
precipitate wasthen dried over asteam bath. 40 ml of
1 M HCl wasadded to thedried precipitate and heated
toabout 70°C. 2 ml of the diluted solution was taken in
another 100 ml volumetricflask and dilutedto 100ml 1
M HCI. 1 ml diquot of theextract of each variety was
pipetted into test tubes and 4 ml of anthrone reagent
was added to the sol ution of each tube and mix well.
Glass marbles were placed on top of each tube to
prevent loss of water by evaporation. Thetubeswere
placed in aboiling water bath for 10 min. A reagent
blank was prepared by taking 1ml of water and 4 ml of
anthrone reagent in atest tube and treated similarly.
The absorbance of the blue-green solution was
measured by colorimeter at 680 nm. The amount of
starch present in radish root was cal culated from the
standard curveof glucose.

RESULTSAND DISCUSSION

Different varietiesof radish werecollected fromthe
cultivationfield during thewinter season. TABLE shows
theamylase activities, protein and starch contents of
the5radishcultivars. The5 cultivarsexhibited different
amylaseactivities, with the Tasaki cultivar showingthe
highest activity (2.75 U/ml), and the Red Bombay
showing thelowest (1.35 U/ml). Theorder of averages
of amylase activitieswas Tasaki > Pinky > Japanese
Mino early type> Druti > Red Bombay. When amylase

activitieswereplotted agang proteinsfor the5 cultivars,
no correlation wasfound (datanot shown). However,
when amylase activities were plotted against starch
contents, therewasapodgtivecorrelation (Figure 1 R?
~0.74). In our present work, wedemonstratevariation
intheamylaseactivitiesof radish cultivarsin Bangladesh.
Itisknown that there areintraspeciesvariationsin 3-
amylase activities in some crops, such as barley!*®l,
rice™ and soybeans?®!. Because amylaseisastarch-
degrading enzyme, it isprying that starch contentsare
positively correlated withamylaseactivitiesinradish
cultivars (Figure 1). Hence, B-amylase may be
cond dered nonphysologicaly Sgnificant for germination,
at least in soybean seeds? or dfalfataproots?!. It has
been suggested that the enzyme might be a storage
proteini or could play an unknown regulatory rolein
the starch synthesis pathway!'®. It is needless to say
that consumers have a propensity to prefer sweet
radishes. The plausiblereason behind thisfavor isthat
amylase breaksdowninsoluble complex starchesfrom
vegetable materialsin thefood to ssmple sugarslike
glucose that can then be absorbed. Moreover, many
reports have been demonstrated that f-amylase has a
greet commercia vaueinfood and beverageindustries.
The practical interest of f-amylase was concentrated
onitscapacity to produce matosesyrupsfrom starchi?4,
Cultivars showing both high amylase activity and high
gtarch content arethereforeatractiveto consumersand
researchersof agro basedindustriesaswell. The present
study thus givesinformation that may beused to select
cultivarsthat increase sweetnessand f-amylase activity
for industrial application. We found considerable
intragpeciesvariationsinradishamylaseactivities. This
may havedifferent aspects. Effective useof radishes
liesintheexploration of theintraspeciesvariationsin

TABLE : B-amylase activities, protein and starch contentsin different veritiesof radish root

Amount (gm %)

Cultivar B-amylase Activity (U/ml) - -
Total Protein Soluble Protein Starch

Tasaki 2.75+0.01 0.69+0.03 0.16+0.02 0.50+0.01
Pinky 2.23+0.03 0.64+0.01 0.17+£0.02 0.45+0.01
Druti 1.77+0.03 0.51+0.04 0.37+0.01 0.22+0.02
Japanese Mino 2.02+0.04 0.70£0.01 0.15£0.01 0.30:0.05
early type

Red Bombay 1.35+0.02 0.77+0.02 0.13+0.03 0.27+0.02

Values represent the means + standard deviations of triplicate determinations.
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y=3.7172x+0.7304
R==0.7399

B-amylase Activity (U/ml)
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Figure 1: Relationship between p-amylase activities and
starch contentsin 5 radish cultivars. The solid lineisthe
regression line.

va uablecomponentsinradish cultivars.
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