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ABSTRACT

Garcinia gummigutta, belonging to Guittiferae family is a medium sized,
evergreentree, mostly found in hilly tracks of Western Ghatsof South India
and also distributed over South East Asia. Garcinia gummigutta is a dioe-
cious plant, whose male and femal e plants are separate. Gender identifica-
tion methods have been developed for this species based on peroxidase
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isoenzyme studies. Apart from laboratory methods, afield method has also

been devel oped to identify male and female plants.
© 2011 Trade ScienceInc. - INDIA

INTRODUCTION

Garciniagummiguttaisone of the400 speciesin
Garciniagroupsbelongingto Guttiferaefamily. Itisa
medium sized, evergreentreg, mostly foundinhilly tracks
of Western Ghats. It isalso distributed over South East
Ada Thefruitrind of treeisvery important andisused
asasubgtitutefor tamarind to impart flavour. It hasgot
medicinal propertiestoo. Theanti obesity property of
L-hydroxy citric acid (HCA) present in fruits has gained
much importancein present days and generated great
demandfor thefruits..

Garciniagummiguttaisadioecious plant, who’s
male and femal e plants are separate. The plant is
propagated from seeds. Inits cultivation or in natu-
ral condition, the presence of onemaleplantises-
sential for every sevento eight plants. But gender of
aplant will be known only after six to eight years,

when femal e plants start bearing fruits. In case of
Bursera penicillita, adioecious plant, we havere-
ported earlier that peroxidase isoenzyme pattern
could be used as index for gender identification,
Parthasarathi et al® and Parthasarathi and Angaditl.
Recently, we have reported simplefield method for
gender identification of Myristica fragrans Houtt,
Angadi et al'?. But no such reports are availablefor
Garcinia gummigutta at |aboratory or field level.
Hencethe present study.

MATERIALSAND METHODS

In the present study, the differencein peroxidase
enzymeactivity inleaf and tender twigtissuewasused
for identification of maleand female plants. Following
three methods were devel oped based on peroxidase
enzyme(POD) activity.
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1. Quadlitativemethod usingisozyme studies— Labo-
ratory method.

2. Quantitativemethod for gender identification based
on peroxidase enzyme activity — Laboratory
method.

3. Simple, lessexpensiveand user friendly colour re-
action - afield method to be used by forester /
farmer / common man.

Qualitativemethod usingisozymestudies- labo-
ratory method

For theexperiment, leaf and tender twigtissuewere
used as a source of enzyme. In case of leaf tissue,
healthy, green and matured tissuewas used for thestudy.
Healthy tender twigtissue of 0.3 cminterna diameter
was used as source of POD.

Extracting medium: Ascorbic acidat 0.1 % was
used asextracting medium and 10 ml of solutionwas
used for 2 gm of both leaf and tender twigtissue.

Loading concentration for electrophoresis: For
loading, 0.1 ml of theenzyme extract wasused both for
leaf and tender twigtissue. All other methodol ogiesfol-
lowed in the experiment have been described earlier,
Parthasarathi et alt®.

Quantitative method for gender identification
based on peroxidaseenzymeactivity - laboratory
method

Inthismethod, differencein activity of peroxidase
enzymeinmaeand femaeledf tissuewasused for gen-
der identification. The POD inleaf tissue can beesti-
mated by using themethod described here. Enzymewas
extracted from thetissueasdescribed above. Activity of
POD wasassayed at roomtempin 50 ml conicd flasks
containing 5.0ml Tris-Glycinebuffer (pH 9), 1.0ml of 1
% Guaiacol in50% ethyl dcohal, 1.0ml 0.33% hydro-
gen peroxide, 2.9 ml of digtilled water and 0.1 ml of
enzymesolution. Solution containing 5.0ml Tris-Glydne
buffer (pH 9), 1.0 ml of 1 % Guaiacol in 50 % ethyl
acohol, 1.0 ml 0.33 % hydrogen peroxidaseand 3.0 ml
of distilled water actsasblank. Thereaction wasiniti-
ated by theaddition of enzyme and theflask wasthere-
after swirled continuously. Absorbance at 470 nmwas
measured & 1 minuteinterva and POD activity wasex-
pressed asincreasein absorbance (A) or O.D (Optical
density) at 470 nm per minute(TABLE 1).
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TABLE 1: Peroxidaseenzymeactivitiesin leaf tissueof male
and female plants of Garciniagummigutta
Enzyme source: Healthy, green and matured leaf tissue

Quantity of enzyme used in reaction mixture: 20 mg
Optical density measured at 470 nm

Timein Increasein absorbancei.e. A at 470 nm
minute Male Female

1 Min 0.124 0.007

2 Min 0.098 0.009

3 Min 0.111 0.008

4 Min 0.122 0.009

5Min 0.118 0.007

6 Min 0.124 0.008

Avg: 0.116 Avg: 0.008

Simple, less expensive and user friendly colour
reaction for gender identification - afield method
tobeused by forester / farmer / common man

Theabovetwo methodsdevel oped for gender iden-
tification arerather timeconsuming or nonfield oriented.
Keepingthisfact in view, an attempt was madeto de-
velop asmplefield method to distinguishmaeandfe-
male plants of Garcinia gummigutta on lines of the
colour reaction devel oped for identification of highyidd-
ersof sandal inthefield, Angadi et al™™. For this pur-
pose, tender twig tissuesand leaf mid ribtissueswere
used as source of POD for colour reaction. In case of
tender twig tissue, thetissue size of (wholetender twig
tissue) 30 x 0.3 cm (I x b) was selected; cut into small
bitsand takeninto 50 ml conica flask containing peroxi-
dasereagent to study the colour reaction. In caseof |eaf
midribtissue, tissuesizeof 30 cmwassd ected; cutinto
smdll bitsand taken into 50 ml conical flask containing
peroxidase reagent to study the colour reaction.

Following two peroxidase reagentswere used to
develop colour reaction.

Guaiacol per oxidasereagent (GPR)

Thesubstrateused in GPR reaction wasguaiacol.
A reaction mixtureconsisting of 2 ml of Tris- Glycine
buffer pH 9, 2 ml of 1 % hydrogen peroxideand 2 ml
of 1% Gualacol in 50% ethanol wasused in GPR reac-
tion. Tris-Glycine buffer and hydrogen peroxidewere
first mixed and reaction wasinitiated by adding guai-
acol solution. The contentsin the conical flask were
shaked well occasiondly for 30 minutes. At theend of
30 minutes, reaction was stopped by adding 0.2 ml of
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1N hydrochloric acid. The colour of the solution was
then noted.

Bezidine per oxidaser eagent (BPR)

The substrateused in BPR reaction wasbenzidine.
A reaction mixtureconsisting of 2ml of Tris- Glycine
buffer pH 9, 2 ml of 1% hydrogen peroxideand 2 ml of
1% benzidine in 25 % acetic acid was used in BPR
reaction. Tris-Glycine buffer and hydrogen peroxide
werefirst mixed and reaction wasinitiated by adding
benzidinesol ution. Thecontentsintheconica flask were
shaked well occasionally for 15 minutes. At theend of
15 minutes, reaction was stopped by adding 0.2 ml of
1N hydrochloric acid. The colour of the solution was
then noted.

RESULTSAND DISCUSSION

Qualitativemethod

Pettern of multi-molecular formsof POD in caseof
leaf tissueisillustrated inthegivenfigurel. Themale
plant was represented by 3 bands (Rf values: 0.4, 0.76
and 0.86). In caseof femaeplant, no bandswereformed
and gel wasclear and transparent.

Pettern of multi-molecular formsof POD in caseof
tender twigtissueisillustrated inthefigure2. Themae
plant wasrepresented by 3 bands (Rf vaues: 0.88,0.92
and 0.96) and thefemal e plant isrepresented by only
oneband (Rf value: 0.92). Thusbandswith Rf values
0.88 and 0.96 arerepresenting male genes.

Thedifferenceinbanding pattern of multi-molecu-
lar forms of POD both in leaf and tender twig tissue
could beof hdpful in separating maeandfemdeplants
of Garcinia gummigutta

Quantitativemethod

Peroxidaseenzymeactivitiesinleaf tissueof mae
andfemaleplantsof Garciniagummiguttaaregivenin
TABLE1.

Fromtheresults, itisfound that POD activity in
maletissueismore (averageA is0.116) thanfemale
tissue(0.008) andiscomparable. Themethod also could
behd pful inidentifyingmaeandfemaeplants.

Field method

In caseof GPR reaction, green or yellowish green
colour withturbidity isformed for maetissueand clear
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solutionwith no colour isformed for femaletissue (Fig-
ure 3). In case of BPR reaction, dark brownish black
colour with turbidity isformed for maletissueand light
brownish black colour isformed for femaletissue (Fig-
ure4). Thedifferencein colour for maleand female
tissueiscomparableand could be used for identifica-
tion of maleand female plants. It isvery important to
notethat, the above colour reactionsshould becarried
out within one hour of sample collection. Otherwise
samplesshould bekept at 0° C in refrigerator before
use (upto4to 6 hours).

Laboratory methods are certainly more accurate
andreliable. Thefidld method isasoreliableprovided
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Peroxidase isoenzyme pattern in healthy leaf tissue of
Garcinia gummigutta  (Male and Female)
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Peroxidase isoenzyme pattern in tender bark tissue of
Garcinia gummigutia  (Male and Female)

Figure 1: Garcinia gummigutta - Per oxidase isoenzyme
pattern
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all precautions are taken and procedures done prop-
erly. It can be performed by any onewith alittletraining
and gender of thesgpling could beknown beforeplanting
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tomaintain maefemaleratio.
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Bezidine Peroxidase Reagent
Guaiacol Peroxidase Reagent
L-hydroxy citric acid
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