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Abstract: The study reports the free amino acid composition of the pollen of nine
members of the familyAsteraceagi.e. Ageratumconyzoidesl.., Blumeaoxyodonta

DC., Eupatorium odoratum L., Gnaphaliumindicum L., Mikania scandensWwilld.,
Partheniumhysterophorud_., Spilanthesacmella Murr., Vernoniacinerea(L.) Lees.

and XanthiumstrumariumL. by thin layer chromatography. The amino acid content
was found to vary from 0.5-4.0% of the total dry weight. Fourteen amino acids were
identified, among which amino-n-butyric acid, aspartic acid and proline were present in
almost all pollen samples. The other major amino acids present in free form included
arginine, cystine, glutamic acid, glycine, isoleucine, leucine, methionine, ornithine,
tryptophan and tyrosine.
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INTRODUCTION the pollen matures, as well as with storage and handling
methods.

Being the carrier of male genetic material, pollen is The present study reports the free amino acid
also essential for the life cycle of other living organismsomposition of the pollen of nine members of the family
e.g. forming the principal source of normal non-liquidAsteraceae i.e. Ageratum conyzoides L., Blumea
food for bees. Apart from this, the effect of airborn®xyodontaDC., Eupatorium odoratunlL., Gnaphalium
pollen on human health resulting in respiratory and skindicum L., Mikania scandensWilld., Parthenium
disorders in sensitive patients has also been recognizkgsterophorusL., Spilanthes acmellaMurr., Vernonia
Hence, in recent years, a considerable amount of work taserea (L.) Lees. andXanthium strumarium L. This
been carried out on various aspects of pollen biochemistnyestigation was undertaken to study the free amino acid
[1,2,3,4,6,8,9, 10,11, 12,13, 14, 15,17, 18, 19].  composition of the pollen and its homology between the

Regarding the free amino acid composition of differentarious species &steraceae
pollen, all the essential amino acids have been reported to
be present in pollen and total levels of free amino acids MATERIALS AND METHODS
are usually higher in pollen than in leaves and other
tissues [21]. At the same time, the concentration of all The method of Sadasivam and Manickam [16] was
amino acids in pollen is considerably higher in boundsed for the extraction as well as for the quantitative and
form than in the free fraction. Stanley and Linskens [24ualitative analysis of the free amino acids. 500 mg of
reported that the amino acid content can vary withollen sample was homogenized with 5-10 ml of 80%
climatic and nutritional conditions of the plants on whiclethanol and centrifuged. The supernatant was preserved
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and the extraction was repeated twice with the residukable 1.Free amino acid content of the pollen of investigated taxa.

The pooled supernatants were collected and the volun?:,c?aﬂt

Total free amino acid content (%)

reduced by evaporation. This extract was used for

guantitative estimation of total free amino acids withAgeratumconyzoides 0.80
ninhydrin reagent and the intensity of the purple colougumeaoxyodonta 0.65
developed was read using spectrophotometer at 570 N, oriumodoratum 0.50
compared to pure reagent. A calibrated solution of glycine P '
was used as standard. Gnaphaliumindicum 0.85

Qualitative analysis of the free amino acids was carrieffikaniascandens 0.80
out by thin layer chromatography (TLC) on DC-Alufolien .

X L . Partheniumhysteroph 1.40
Kieselgel 60 aluminium sheets (Merck) using n-butanol :a_r eniumysterophorus
acetic acid : water (80:20:20 v/v) as eluant. Then, 0.19%pilanthesacmella 4.00
ninhydrin in acetone was used for the detection of aminQernoniacinerea 0.85
acids by heating the sheets at 110°C for 5 minutes and th . .

anthiumstrumarium 1.65

Rf values calculated. To quantify the amino acid content
of each spot, the samples were chromatographed on two
sheets under identical conditions. One sheet was sprayled taxa except iSpilanthes acmellavhereit wasfound
with ninhydrin to identify the spots, and the positiongo be 4%. In the other plants, the amino acid content ranged
corresponding to these spots were marked on the othetween 0.50-1.65%, thus proving that the amino acid
sheet. Each spot from the unstained sheet was scrapedcofftent in pollen in the free fraction is considerably low.
and the amino acid eluted with 5 ml of 80% ethanol and TLC results revealed some degree of homology in the
quantified according to the method of Sadasivam aramino acid composition between the investigated taxa.
Manickam [16] as mentioned earlier. Amino acids like amino-n-butyric acid, aspartic acid and
proline were present in almost all the taxa. Proline was
abundantly present in all the investigated samples
constituting between 0.085 and 0.420nol/mg dry

The free amino acid composition of the pollen of theveight (Tab. 2). The other major amino acids present
nine investigated taxa is presented in Tables 1 and 2. Tiheluded glutamic acid, methionine, tryptophan and
total amino acid content was found to be low in most d@yrosine. Histidine was present only in the pollen of

RESULTS

Table 2. Composition of free amino acids in the investigated pollen.

Amino acid  A. conyzoi- B. oxyodonta E. odoratum  G.indicum M. scandens P. hyster&. acmella V. cinerea X. struma-
des phorus rium

A B A B A B A B A B A B A B A B A B
m}‘/’:;ga 4 + 0120 + 0060 + 0090 + 0125 + 0060 + 0060 + 0420 + 0120 + 0.080
Arginine - - - - - - + 0.130 - - - - - - - + 0.090
Aspartic acid + 0.070 + 0.090 - - T 0.010 + 0.040 T 0.020 T 0.010 T 0.010 + 0.090
Cystine + 0.080 + 0.090 - - - - - - + 0.075 - - - - + 0.080
Glutamic acid 0.020 - - - - + 0.040 - - T 0.020 - - + 0.020 - 0.030
Glycine T 0.030 - - - - - - - - - - T 0.009 - - - -
Histidine - - - - - - - - - - - - + 0.570 - - - -
Iso-leucine + 0.080 - - - - + 0.040 - - - - - - + 0.120 - -
Leucine - - - - - - + 0.075 - - - - - - + 0.060 - -
Methionine + 0.050 + 0.083 - - + 0.082 - - - - - - + 0.050 + 0.500
Ornithine T 0.020 - - - - - - + 0.075 - - - - + 0.070 - -
Proline + 0.100 + 0.085 + 0.100 + 0.100 + 0.420 + 0.402 + 0.157 + 0.180 + 0.240
Tryptophan + 0.090 + 0.071 - - - - - - + 0.092 - - - - + 0.200
Tyrosine + 0.100 - - + 0.290 + 0.110 + 0.540 + 0.526 + 1.800 - - - -
Unknown - - + 0.046 - - + 0.060 + 0.320 + 0.081 + 0.910 + 0.095 + 0.100

A = presence; B = concentrationgimol/mg dry weight; + = present; T = present in trace amount; - = absent.
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Spilanthes acmellavhile leucine was observed only infactors. The allergenicity of pollen depends upon their
Gnaphalium indicurrandVernonia cinereaGlycine was amino acid sequences that may markedly differ between
present only in trace amountsAgeratum conyzoideend genera and families.

Spilanthes acmelland arginine was present@naphalium

inducumand Xanthium strumariumThus, a total of 14 CONCLUSION

amino acids were found to be present in free form in the

members ofAsteraceaeApart from these, certain other The present findings indicate that amino-n-butyric acid,
amino acids were also present in the pollen samples asfpartic acid and proline constitute the major portion of
some species, which could not be identified from th&ee amino acids present in all the examined members of
standard amino acids and were categorised as unknoteg family AsteraceaeThis conforms with the results of
types. other studies on the composition of amino acids in pollen.
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