Available online at www.ijpab.com

ISSN: 2320 — 7051
Int. J. Pure App. Bioscll (6): 7-13 (2013)

International Journal
of Pure & Applied

’ Bioscience International Journal of Pure & Applied Bioscience

History and Taxonomy of Aegle marmelos:. A Review

Nidhi Sharma* and Widhi Dubey
School of Pure and Applied Sciences, JECRC Unityerdaipur303905 Rajasthan
*Corresponding AuthoE-mail: sharma.nidhi0789@gmail.com

ABSTRACT
Plant medicine system is attracting more attentlwamn the allopathic system nowadays, as this syistem
pollution free, less toxic and without side effedhe dependency on plants urged human beings to
identify and classify the plants into different gps such as food plants, poisonous plants and madlic
plants. This study includes the evolutionary higtof plant taxonomy showing its importance in day t
day life and a review of taxonomic positioning afghe marmelos fruit plant which has immense
medicinal properties. It belongs to the family Rgt@e. Taxonomic study of any plant makes it easier
identify the other important plants from the sapenhomic groups.
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INTRODUCTION
Men from time immemorial have been dependent onplaat world for innumerable needs. This
dependency on plants urged him to identify andsif\aghe plants into different groups, such as food
plants, poisonous plants and medicinal plants. [Eldigo the beginning of plant taxonomy
The history of plant classification is an interegtisubject. AP de Candole (1778-1841) coined the te
‘taxonomy’ for the first time. Plant taxonomy hasoag history as it plays its central role in bigyoand
human affairs. The first recorded document in tlestern world on plants and their relationships come
from the Ancient Greeks. Theophrastus (c. 300 Bf@}evseveral manuscripts which have been published
later as books dealing with plants. His most remidl work, Enquiry into Plants sets down many
morphological aspects, including their growth aegroduction system. But it could not give a clear
understanding of plant sexuality. Taxonomists Waedreas Caesalpino from ltaly, Gaspar Bauhin from
Switzerland, John Ray from England and Josef PittenTournefort from France led to the positive
developments for classification of medicinal plafitseir objective was to reveal classification epstof
god, used at the time of creation. Carl Linnaeu®711778), the great Swedish botanist and ‘fatlier o
plant taxonomy’, extended this perspective ancelvelil that the number of sexual structures in atplan
the stamens and carpels — was the signature ttthh@&wfor their proper classificatforThe first half of
the 19" century was important in the history of taxonomy,a number of systems of classification were
put forward during this time. The oldest types atadare based on the morphology including external
features. Further, with the invention of microscope the sixteenth century; studies of the internal
structures of plants provided details of their angt and embryology. In the early decades of the
twentieth century, stronger microscopes led theafisgtological features, especially chromosomdse T
study of pollen grain and its potential in plankdaomy were explored further due to the use of
transmission electron microscopes in 1950s and ngegnelectron microscopes in 1970s. Use of
secondary metabolites in plants, especially flaidgomono- and sesquiterpenoids, alkaloids, betalai
became important in 1960s and 1970s.
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The above illustration of the history of plant taroy shows that people have always needed to Gslassi
the living world. According to T.H. Huxley (1869hy the classification of any series of objects the
actual, or ideal arrangement, together of thosehvhre like and the separation of those which ali&eu

is done. The purpose of this arrangement is tdititei the easy retention of the characters ofothjects

in mind which are in questiﬁn Benefits of classification include storage, retaiesf information, allows

us to predict attributes of organisms not yet olegror measured. If we find, for example, a seconda
plant product from some plant species that showisitgcin inhibiting growth of cancerous cells, we
would wish to investigate related species (or genty discover similar compounds with perhaps even
greater potendy

Due to the increasing awareness among the peapéede natural products, natural medicine is afitigct
more attention than the allopathic system. Moreothés system of medicine is pollution free andsles
toxic without side effects. Out of the 6000 plamtsntioned in the traditional systems of medicindy o
350 species are under ugegle marmelo¢L.) Corr., belonging to the family Rutaceae is afie¢hem,
which plays a vital role in day to day usage. larsimportant aromatic medicinal tree of Indiargiri
Almost all parts of bael tree are used in prepaliaghal medicines. This plant is very significaot f
ethnomedicinal and religious purposes

Rutaceae comprises of some 158 genera and 190@spdtis sub cosmopolitan with major centres of
diversity in Southern Africa and Australia and widdistributed in both temperate and tropical zooks
the new as well as the old world. In India, it épresented by 23 genera and over 80 species aagurri
mostly in the tropical and subtropical Himalayasl #me western peninsular India. Bentham and Hooker
(1965) included Rutaceae in Geraniales and so digleE and Diels (1936). But Melchior (1964)
regarded it as a member of a separate order Ratéplaced it next to the Geraniales. Rendle (1925
and Hutchinson (1973) also placed Rutaceae in &utalt the circumscription of the order varied. [Eng
(1896, 1931) produced the only comprehensive maudgiof the family within the last century using
gynoecial and fruit characteristics to recognizeesesubfamilies: Rhabdodendroideae, Aurantioideae,
Flindersioideae, Spathelioideae, Dictyolomatoid€adpideae and Toddalioideae. Late twentieth-cgntur
classifications (Hutchinson, 1973; Takhtajan, 199ahlgren, 1989; Thorne, 1992; Cronquist, 1993) have
excluded Rhabdodendroideae from Rutaceae, now memmmby as Rhabdodendraceae (Caryophyllales;
APG, 1998), whereas the other six subfamilies, aleys with the same circumscriptions have been
largely retained. Of recent arrangements, Hutchiissolassification (1973) was the most distinctime i
that he recognized only four subfamilies: Rutoidededdalioideae, Rhabdodendroideae and
Aurantioideae, omitting Spathelia (Spathelioidem®) Dictyoloma (Dictyolomatoideae) without a stated
justification. Takhtajan (1997) recognized the sikfamilies, while Thorne (1992) merged Toddalio&lea
with Rutoideae, making five, but neither Dahlgrer884) nor Cronquist (1993) recognized any
subfamilies. The most recent higher-level clasdificaof Rutaceae is that of Thorne (2000), who
recognized three subfamilies: Rutoideae (includihdproxylon, Flindersia, Luvunga, Toddalioideaef12
genera), Aurantioideae (30 genera), and Spatheheidincluding Dictyolomatoideae; five genera); he
excluded Rhabdodendroideae as a distinct familyhénThorne (2000) system, the largest groups mvithi
Rutaceae are Aurantioideae and Rutoideae (inclutibtlglalioideae). Engler distinguished them by their
syncarpous ovary with one or two, sometimes seyvexalles per carpel; their indehiscent, fleshy $ruit
with a soft, parenchymatous pericarp bearing stysigenous oil glands, sometimes with a hard exmcar
as inAegleandSwinglea often with pulp vesicles in the locules; and #melosperm lacking; seeds often
with two or more embryos.

Order Rutales

The order rutales comprises of 3 suborders:
a) Suborder Rutineae includes 6 families
b) Suborder Malpighiineae 3 families, and
c) Suborder Polygalineae 2 families.
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Members of the Rutales are mostly trees and shkéws.of these members are climbers and herbs also.
In the family Rutaceae of this order, leaves amspk or pinnately or palmately compound, mostly
estipulate, often glandular-punctate. Infloresceiscemuch variable, flowers are usually actinomoephi
scented and with a nectariferous interstaminal gisich is absent in Polygalineae. Embryologicatig a
anatomically, these families are allied. Pollenimgaare monads and usually shed at 2-celled stage.
Ovules are mostly bitegmic, crassinucellate, aratrapous, hemianatropous or epitropous. Within the
order, Rutaceae are grouped with Simaroubaceadéaddak, Cneoraceae, and Ptaeroxylaceae, primarily
because of the absence of resin ducts in the beokd rays, and leaf veins and the presence of
triterpenoid compounds (Cronquist, 1988). Howewsembers of Rutaceae are distinguished from these
families, by glandular-punctate leaves, the pradaaf limonoids, and the usual presence in pargmeh

and pericarp of secretory cavities containing atirethereal oils

Identifying Features of Rutaceae

Species of Rutaceae are distinctive and easilygrezable because of their often opposite, compound,
pellucid-punctate leaves; cymose inflorescenqgaslypetalous flowers with stamens having thick
filaments. These filaments form a ring and vary veticonspicuous disc at the base and the stigma is
expanded. Fruits mostly have a glandular-punctatecgrp, some being fleshy and indehiscent, while
others are dry and dehisce to reveal shiny blaglise

Most species are trees, shrubs and a few are &b herbs likBoenninghauseniandDictamnusare
frequently aromatic with glands on the leaves, gonss with thorn-winged petioles. Leaves are uguall
without stipules but gland-like stipules presentsome species dEriostemonand Philotheca Pellucid
glands, a type of oil containing cavities, are fdwm the leaves responsible for the aromatic sofi¢he
family's members. Traditionally, they have been phienary synapomorphic characteristics to identify
family Rutacea®

Rutaceae contain many members of economic impatartee well known examples of the family are
lemon Citrus limor), malta or sweet orangeC( sinensiy shaddock €. maxima, bael fruit Aegle
marmelo¥, kamini or orange jasamin®(rraya paniculatd. Most notable are the speciesGifrus that
produce the citrus fruits, e.g., lemons, orangemdarins, tangerines, limes, kumquats and the #alsen
oils used in perfumery, the speciesRifocarpusthat are the source of pilocarpine, a drug usedetat
glaucoma, and the species Bdronia Choisya Poncirus and Skimmiathat are used as ornamentals
Aegle marmelosyhich is also a medicinally important genus of flaimily, adapt a wide range of habitat
from arid, semiarid to mesophytic conditions.

Systematic Position ofAegle marmelos *

Bentham and Hooker Engler & Prantl Hutchinson
Dicotyledones Dicotyledoneae Dicotyledones
Polypetalae Archichlamydeae Lignosae
Disciflorae Geraniales Rutales
Geraniales

DISTRIBUTION

Aegle marmeloss a subtropical plant which can grow up to aitwae of 1200 m from the sea level. It
grows well in the dry forests of hilly and plaireas.A. marmelosan adapt a wide range of habitat and
can be cultivated worldwide. It is native to Indiad has its origin from Eastern Ghats and centidibl
This tree is mentioned in the pre-historic writirtgging back to 800 B.C. The Chinese Buddhist jilgr
Hiuen Tsiang, when came to India (1629 A.D.), radithe presence of this tree in Ifdidt is cultivated
throughout India and due to mythological importarites mainly grown near the temples. It growsdwil

in dry forests on hills and plains of central armithern India, Sub-Himalayan tracts from Jhelum
eastwards to West Bengal, The Deccan Plateau, dee ddast, and also found in Andaman Islands. It
found almost in all the states of India such a&ndhra Pradesh, Bihar, Himachal Pradesh, Jammu and
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Kashmir, Karnataka, Kerala, Madhya Pradesh, Mah#mas Punjab, Rajasthan, Tamil Nadu, Uttar
Pradesh and West Bentfalln West Bengal, there are 13 types of fruité\egle marmelobased on the
fruit's morphology. The fruits were grouped undimefcategories; oval, flat, spherical, oblong aedrm
shaped and in each group three subgroups (smaliume big) were separated. It is also cultivated in
Nepal, Myanmar, Tibet, Ceylon, Vietham, Laos, CadibpSri Lanka, Bangladesh, Thailand, Indonesia,
Malaysia, the drier areas of Java, Fiji and tonaitéd extent on Northern Luzon of Philippine Island
where it first fruited in 1914 |t is grown in Surinam and Trinidad, and somedgas of Egypt. In
the 1500's this fruit was resorted to by the Panegg in the East Indies and later by British callsnas a
means of remedy to treat diarrhea and dysentehadtgrown well and fruited on the oolitic limestoof
Southern Florida. Bael fruit was introduced in Epgrdn 1959°,
Local Names
Burmese (Opesheet, Ohshit); English (Bael Fruitidn Bael, Holy Fruit, Golden Apple, Elephant Apple
Bengal Quince, Indian Quince, Stone Apple); Gern{Belbaum, Schleimapfelbaum, Baelbaum);
Guijarati (bili); Hindi (baelputri, bela, sirphaljrisphal, kooralam); Indonesian (maja batuh, maja);
Javanese (modjo); Khmer (bnau); Lao (Sino-Tibet@oym); Malay (bilak, bel, bila, maja pabhit);
Portuguese (marmelos); Thai (matum, mapin, tumgfnémese (trai mam, mbau nau)
Botanical Description
Aegle marmeloss a slow-growing, medium sized tree, up to 12ri%all with short trunk. Its bark is
thick, soft, flaking and spreading. Branches aiaysph some varieties, the lower ones are droopig.
clear, gummy sap, resembling gum arabic, exude®s fnmunded branches and hangs down in long
strands, becoming gradually solid. Taste of thisigsi sweet at first but later irritating to thedht. The
leaves are deciduous, alternate, borne singly 8isior 3's oval, pointed, shallowly toothed letgfld-10
cm long, 2-5 cm wide and the terminal one with aglgetiole. New foliage is glossy and pinkish-
maroon. Mature leaves emit a disagreeable odounWwhésed. Flowers are fragrant having sweet aroma
and blooms in clusters of 4 to 7 along the youranbhlets. Each flower has 4 curved fleshy petalishwh
are green outside and yellowish inside, and 50 arergreenish-yellow stamens. Shapes of the fraits c
vary with varieties and can have round, pyriformalpor oblong shapes having 5-20 cm diameter.t Frui
may have a thin, hard, woody or soft rind. It igtdd with minute oil glands which are aromatic.idies
the fruit, there is a hard central core and 8 tofélfitly defined triangular segments, with thinrida
orange walls. These segments are filled with arimmnpéle orange, pasty, sweet, resinous, moressr le
astringent pulp. 10 to 15 seeds are embedded ifruhepulp. Seeds are flattened-oblong, about 1 cm
long, bearing woolly hairs and each enclosed iacacs adhesive, transparent mucilage that solalifie
drying"".
Ecology
The tree grows wild in dry forests on hills andipgaof central and southern India, Burma, Pakistiath
Bangladesh, also in mixed deciduous and dry diptemforestsA. marmeloss a subtropical species. It
is found all over India. In Punjab, it grows upap altitude of 1,200 m where the temperature tiges
48.89° C in the shade in summer and descends&¢’-6.in the winter, and prolonged droughts oclktur.
will not fruit where there is no long, dry seasarimsouthern Malaysi&
Soil Type A. marmeloss said to do best on rich, well-drained soil, thutas grown well and fruited on
the oolitic limestone of southern Florida. It agows well in swampy, alkaline or stony soils haypH
range from 5 to 8. In India it has the reputatiénhoiving where other fruit trees cannot surviverhis
tree requires pronounced dry season to give ffhit tree is also used as food for the larva dbfaihg
2 Indian swallow tail butterflies;

» The Lime Butterfly: Papilio demoleus

» The Common Mormon: Papiliopolytgs’® 2*
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Fruit Cultivars of Aegle marmelos

There are no standardized namesfomarmelosultivar. They are given names on the basis dadliyc
where these are found. Fruits of different cultivevere of different shapes and sizes, such asispher
oblong, cylindrical, pear-shaped and flat. Fruiighé also varied in different cultivars. The perzayes

of peel, seeds and contents of other fibres alged:aThere are reports available on the cultivdrsael
mainly from Uttar Pradesh and Bihar states of Iffdia

Around twelve cultivars, viz., ‘Basti No.1’, ‘Gonddo.1’, ‘2’ and ‘3", ‘Kagzi Etawah’, ‘Sewan Large’,
‘Deoria Large’, ‘Chakaiya’, ‘Lamba’, and ‘Baghelak been reported. ‘Kagzi Etawah’, ‘Sewan Large’,
‘Deoria Large’ and ‘Mirzapuri’, have been foundlie superior and better than the other varietieange

of taste and qualities. S.K. Roy in 1975 studiecc@Uivars from four different locations in Indiagra,
Calcutta, Delhi and Varanasi and mainly focusedhair extreme variability. He selected and evaldate
the different cultivars for high sugar content dow levels of mucilage, tannins and other phendlics
'‘Kaghzi' is one of the esteemed large cultivar wiitim rind and few seeds. Dr. L.B. Singh and his co
workers at the Horticultural Research Instituteh&@anpur, India, surveyed bael fruit trees in Uttar
Pradesh and screened about 100 seedlings, selecti most promising for commercial planting are
‘Mirzapuri', 'Darogaji', 'Ojha’, 'Rampuri', 'AzarfiatKhamaria'. Out of all these, the best rateds wa
‘Mirzapuri', with very thin rind, breakable withigtt pressure of the thumb, pulp of fine texturegfof
gum, of excellent flavor and contain less amourdesfds.

Four cultivarsviz., 'Narendra Bael-4' 'Narendra Bael-5', ‘Narendra Baelnd ‘Narendra Bael-9' have
been identified and studied by Srivastava and Sfrgin “Narendra Deo University of Agriculture and
Technology”, Faizabad, in 2004. They experimentedvaluate these commercially important cultivars
and found that the heaviest fruit weight was reedrih ‘Narendra Bael-7’, whereas minimum fruit
weight, fruit length and fruit breadth recorded wé&&\arendra Bael-4'. Fibre content and seed/fngte
recorded minimum in 'Narendra Bael-9' and maximoriNarendra Bael-5'. Maximum total soluble solid,
ascorbic acid and total sugar content recordedNarendra Bael-5'. Though, minimum total soluble
solids, ascorbic acid and total sugars were recordéarendra Bael-7.

A number of cultivars have been selected recentickware the best among the others with regards to
yield and fruit quality. These are;

‘NB 5'—Fruit size is medium, round in shape having smosatiface at maturity, low mucilage,
moderately fibrous and have soft flesh with exceltaste.

‘NB 6’'—Fruit size is medium, round with smooth surfaggd Aave thin rind, few seeds, soft flesh, low
mucilage and mild acidic.

‘Pant Shivani'—Mid season cultivar with ovoid oblong shape, size&g, colour lemon yellow on
ripening, fiber and mucilage content medium, rineldimm thick, pulp light yellow with very good taste
and pleasant flavour.

‘Pant Aparna’ —late cultivar with small fruit size (0.6 - 0.8 kgjlobose shape, and seed, mucilage, fibre
and acidity are low. Its Flesh is yellow, sweestyaand having good flavour.
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Fig: B. Bael Fruits of Various Shapes and Sizes fro Jaipur Region

CONCLUSIONS
Beginning of plant taxonomy came into the existewitth the need of identifying and classifying the
plants which were important for humans because froem time immemorial have been dependent on the
plant world for innumerable needs. Various clasaifon systems have been put forward for placieg th
plants having similar characteristic featurdegle marmelogs one of those important plants which have
medicinal as well as other properties. It has h@aced in family Rutaceae which is also known &sisi
family. This study provides the important evoluoy steps of plant taxonomy which can further hedp
to provide information about the plants which atd#l $o be identified and classified whether as
medicinal, food or poisonous plants, by means ehfiflying their various features similar to partau
taxonomic groups.
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