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Seeds of 48 species of Poaceae were examined for the presence of alkaloid, protein, fats and oil, inulin,
starch and tannins. All taxa investigated indicated the presence of starch, fats and oils and protein and
were devoid of tannins and inulin. Only 12 seed samples indicated the presence of alkaloids. The
Positively indicated taxa are suggested for further investigation.
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INTRODUCTION

Ergastic substances are products of metabolism. These
substances may appear or disappear at different times in
the life of the cell. They are reserve or waste products
resulting from cellular activities. Some well-known
ergastic substances are carbohydrates, cellulose and
starch, protein bodies, fats and related substances
(Eckey, 1954; Pritchard, 1997; Arahira et al., 1998;
Christina et al., 2001; Gémez-Sosa and Castro, 2004;
Wolf, 2006). They include also many other organic
substances such as tannins, resins, gums (Howes,
1949), rubber and alkaloids, whose nature or function or
both are not fully understood (Paech, 1950).

Since seed is the storage organs of ergastic materials
such as alurine grains and starch grains, these stored
materials are of taxonomic value. Gill et al. (1980)
suggested that the stored food products show positive
correlation with other morphological characteristics and is
proved to be of significance in making a natural
classification. Of all the stored food products, starch
occupies unique position in nutritional requirements of
man.

According to Gill and Ayodele (1986), the number of
cultivated crops is relatively insufficient to provide for the
world food supply and thus, the knowledge of stored
products in the seeds of wild plants cannot be over-
emphasized, and this can be done with a view to harness
the resources of the wild plants. Also, the future energy
needs of man will rely heavily on renewable plant
resources to replace the present decreasing fossil fuel
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reserve (Abelson, 1978).

From the beginning, seeds have been and still are the
main source of man’s diet. The Poaceae (large seeded
grasses) contribute more food seeds than any other plant
family; it contributes about 50% per capita energy intake
(FAD, 1977).

The importance of the nature of ergastic substances in
plant taxonomy has been stressed by various authors
such as Earle and Jones (1962), Maheshwari and
Chakrabarty (1967), Calvin (1983), Gill et al. (1984,
1991), Gill and Ayodele (1986), Omoigui and Gill, (1988),
Gill and Abili (1989) and Idu and Gill (1997). The result of
the survey of 48 Poaceae seeds for ergastic substances
are reported here.

MATERIALS AND METHODS

Seeds of 20 species were obtained from the Botanischer Garten
and Botanisches Museum, Berlin-Dahiem, Germany and seven
were from the South-East Asia Weed Information Centre, Indonesia
through seed exchange programme. Seeds of 20 species were
collected from the northern part of Nigeria. Vouchers of the seeds
examined were kept in the Botany Department of the University of
Benin, Benin City, Edo State, Nigeria. Chemical tests for various
ergastic substances were carried out following the procedures
described by Gill et al. (1991).

RESULTS AND DISCUSSION

The results of the taxa studied for their ergastic
substances along with their habit are summarized in
Table 1. The taxonomic arrangement of the taxa in this
family was alphabetical. According to Erdtman (1956),



Table 1. Nature of ergastic substances in taxa studied.
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GRAMINIEAE/POACEAE

Life form*

Alkaloid

Fats and oil

Inulin Protein

Starch

Tannin

Agrostis stolonifera L.

Alopecurus pratensis L.

Apera spica-venti (L.) P Beauv.
Beckmannia eruciformis (L.) Host.
Brachypodium sylvaticum (Hudson) P. Beauv
Bromus alopecuros Poinret

Bromus hordeaceus L.

Bromus secalinus L.

Bromus sterilis L.

Chioris argentina (Hackel) Lillo and Parodi
Cynosurus echinatus L.

Dactylis glomerata L.

Digitaria exilis L.

Diplachne dubia (Kunth) Scnbner

Elymus barbulatus (Schur) Meld.

Elymus hispidus (Opiz) Meld.

Eragrotis minor Host.

Festuca amethystina L.

Festuca arundinacea Schreber.

Festuca indigesta Bioss

Festuca paniculata (L.) Schinz and Thell subsp. Durandoi

(Clauson) Emb - and Maire.

Festuca trachpyhylla (Hackel) Kraj.
Helictotrichon filiforluim (Lagasca Henrard.
Holcus lanatus L.

Imperata cylindrica (Anderss.) C.E.Hubbard.
Lamarckia aurea (L.) Moench.

Leymus racemosus (Lain) Trvelev subsp. Sabulosus (M. Bier)

Lolium remotum Schrank.
Melica ciliata L.
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Melica transsilvanica Schur.
Nardus stricta L.

Oryza sativa L.

Panicum capillare L.
Pennisetum americanum L.
Phalaris arundinacea L.

Phalaris paradoxa L.
Piptatherum miliaceum (L.) Coss
Poa chaixii Villars.

Poa stiriaca Hayek and Fritsch.
Polypogon monspeliensis (L.) Desf.
Roastratia cristata (L.) Tzvelev.
Sesleria nitida Ten.

Sorghum bicolor L.

Sporobolus indicus (L.) R. Br.
Trisetum paniceum (Lam.) Pers.
Triticum aestivum L.

Zea may L.

Zea mexicana (Schrader) Reeves and Mangelsd
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* H: Herb.

the information on ergastic substances could be of
considerable importance in the evolutionary
history of plant taxa as knowledge of principles
and directions of chemical evolution might
contribute to the understanding of the evolution of
the present day plant groups.

From this survey, ergastic substances present
in the various taxa included fats and oils, protein
and starch. However, the taxa were devoid of
tannin, inulin and only 12 seeds samples indicated
the presence of alkaloids. Gill and Ayodele (1986)
observed predominantly presence of starch, fats

and oils and protein in all 11 taxa of Poaceae
investigated. It is apparent that the taxa that
showed the presence of protein, fats and oil and
alkaloid could be quantitatively analysed and this
needs further investigation. Those that showed
suitable quantities of fats and oils could be
commercially exploited as source of edible oil.
The taxa, which gave positive test for alkaloids,
need further investigation for possible exploitation
in the pharmaceutical industries.

The predominant presence of starch in the
seeds of these families tends to confirm the

suggestions of Erdtman (1956) and Gill and Idu
(2001), that certain compounds or chemically
related substances may be characteristic of
particular genera or family. Tatteoka (1955, 1962),
studied the structure and properties of starch
granules in the family Gramineae and was the first
to emphasis the importance of starch granules in
systematics of grasses and separated the tribe
Hordeae on the basis of starch characteristics.
These taxa that showed the presence of starch
could be commercially exploited for the form of
gel, retrogression and staling in the confectionery



industry. The properties of starch can be modified by
chemical treatments which result in products suitable for
specific purposes in the food and pharmaceutical industry
such as emulsion stabilisers, thickeners, forms of pastes
and gel for capsule making.

From the discussion, it is evident that plant seeds that
showed the presence of protein, fats and oils and starch
could be commercially exploited and this type of survey
will go a long way in solving the problem of food shortage
and shortage of industrial raw materials.
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