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ABSTRACT

A fruit of the Rutaceae family with less commercial use is the wood apple. Food preparations all throughout tl
use the fruit pulp, which is edible. It has also been used for centuriegadit@mnal medicine. Although they are n
frequently used, seeds from fruits like Citrullus (C.) lanatus (watermelon) and Limonia (L.) acidissima (wood
could be useful in many food formulations. It was determined that defatted seed flours kadgamatents of 71.38 an
49.51 percent, respectively, and that they also included significant amounts of minerals like Na, Mn, Mg, K, Cu,
Zn. the reduced L. The goal of this review was to provide an overview of the fruit's pharmacologicallpotaatfauit
is useful against a number of dangerous diseases, including bacterial infections, cancer, diabetes, and hyperlipi
total soluble solids, titratable acidity, ascorbic acid, and biochemical characteristics (total phenolic cont
antioxidant activity) of the chutney were examined during the storage period. One of the native milk proc
kalakand, which is made by heating whole or standardised milk and then concentrating it with the addition of s
the right coagulant. Thgoal of the current experiment was to create Kalakand by incorporating wood apple pulg
at various concentrations while using buffalo milk. Additionally, it has the ability to treat pain, ulcers, and dia
Fruit's pharmacological action is sifjoant in both ripe and unripe forms. The principal antioxidant responsible fo
medicinal potentials is flavonoids and phenolic compounds.
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INTRODUCTION

Wood apple Kimoniaacidissima)Fruit is a commonly found member of the Rutaceae family and is an
underappreciated fruit. Elephant apple, monkey apple, Kotha, kainth, and other names are also used to refer to it in
different regions of India. It is typically found throughout the plainsstates like Maharashtra, West Bengal,
Chhattisgarh, Uttar Pradesh, and Madhya Pradesh. It is also found in the western Hirflal&jabe fruit's brown,
extremely hard outer shell contrasts with the pulp's sour flavour and imbedded seeds. The arflauahafls,
glycosides, saponins, and tannins in wood apples is suffiflerifurthermore a rich source of ascorbic acid, riboflavin,
vitamin B complex, betaarotene, and minerals, with seeds having a high oil cof@gmhe fresh wood apple has 7.1
grammasof protein, 18.1grammaf carbohydrates, 10.451.70 percent TSS, 1.98.80 percent treatable acidity, 4-77
5.71 TSS/acid ratio, 0.36.03 percent reducing sugars, 58580 percent nereducing sugars, 7.969.83 percent total
sugars, 3.86.82 mg/100g ascorbic acid, 221-3D.10 mg/100g total phenol, and 9 J§89].Although having beneficial
nutritional and medicinal qualities as well as a delicate flavour, this fruit is currently neglected. Dysentery and other
infections are treated with wud apple in traditional medicine. Fruit contapisotochemicathat have hepatoprotective,
antifungal, hypoglycemic, and ardkidative characteristics, as well as hypolipidemic and hypoglycemia efféitts.
12| Different parts of wood apple plant have been reported to exhilarated liver tissue, cut injuries, skin malignant growth,
bosom disease and cell reinforcemexercises I3]Wood apple fruit, which ripens to become soft, is used to make fruit
bars, drinks, weets, and fruit smash, which is used to make jam and teasbrve beverages. Fruit pulp is a useful
ingredient in blended drinks made with coconut milk and palm sugar syrup. This fruit isnskilfutilized not in
demand, and has no market value itespf its various nutritional and health benefits. As a result, an effort was made to
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turn the fruit of the wood apple tree into a vahdded product and to research its various physicochemical
characteristics[14, 15JAccording to the Rome IV Criterighe sixth most frequently reported gastrointestinal (Gl)
disease is constipation, which is defined as the inability to pass less than 35 g of stools per day, less than 3 bowel
movements in 7 days, a faecal water weight of less than 70%, and a gastnaih{€s}itransit time of more than 5 days.

[16, 17, 18T his will not only create new opportunities for maximising the use of nutritious fruits with large yields, but it

will also encourage the growth of the wood apple processing business. Since consumnéhne final say in what food is

chosen, research on acceptability and nutrients is crit@lt grows naturally in the dry plains of India, Pakistan, and

Sri Lanka where it is also occasionally grown in orchards, along roads, and on the edges.oAdigitionally, it is

grown all over Southeast Asia, particularly in Malaysia. The fruit was traditionally considered a "poor man's food" in
India until processing methods were created in the middle of the 1950s. In addition to being known as "Wdod apple,
other names for it include "elephant apple," "monkey fruit," "curd apple," "Kethbel," "golden apple,” "stone apple,” etc. It

is referred to as gelinggai or belinggai in Malaysia;khait in Thailand, kramsang in Cambodia, and-ihan Laos. It

is knownas pommel' elephant, pommel de bois, or citrondesmois in French. Thisnawlh fruit contains a number of
well-known and one of the most valuable medicinal plants in India due to its medicinal charactéhstiosnversion of

complex sugar into simplkeugar during the wood apple product's storage period raises the product's overall solid soluble
content. The data shows that the pH of the chutney dramatically reduced during the course of the storage time as a result
of the wood apple chutney's increasemidity. The outcome Husaini et al. reportg2] This level of acidity in mango

chutney denotes pH fall brought on by increases in acidic ingredient over extended storage. Ascorbic acid was measured
at 4.2 mg per 100 grammes on week zero and 2.2 mgQ@legrammes on the last week of storage. It was consistently
reduced throughout the storage period as a result of ascorbic acid reacting with trapped oxygen in the glass bottle to
produce highly volatile and unstable dehydrate ascorbic acid, which theadddgto ketogulconic acid or furfural
compounds as a resyR1,23]. Have been observed that ascorbic acid levels in squash made from wood apple fruit have
gradually decreased. On the first day of storage, ascorbic acid levels in preserved wood dpgaleOrddamg/10Qghe

amount of total phenolics in wood apple chutney dramatically declined during the course of storage; on the first day, it
was 190.2 mg GAE/g, and by the last day, it had dropped to 143.7 mg GAE/g. According to Deng et al. [24], over the
time that the litchi pericarp was stored, the phenolic content decreased gradually at first, but subsequently rapidly as a
result of greater enzyme activity in the pericarp, which hastened the oxidation process. Furthermore, J§25]let al.

India, frut is frequently used as a liver and heart tonic. It is used to dieeheaand dysentery when it is unripe. In
addition, wood apple exhibits hypoglycemic, amgperlipidemia woundhealing, anticancer, diuretic, larvicidal, and
antimicrobial activity,as well as hepatoprotective, aimtflammatory, antipyretic, and analgesic properties (Vidhya and
Narain, 2011).[26]Since wood apples are a seasonal and highly perishable fruit, they can be preserved by being
processed into a variety of valaeded goodssuch as chutney, fruit bars, RTS, squash, nectar, pickles, jam, and pulp
powder, so they can be used all year long. The fruit can be consumed raw, but because of its resinous flavour, it must be
sweetened. The pulp of the ripe fruit is typically usedniake delicious chutney, though it can also be eaten straight
away after being sweetened. (2015) Anuradhd2K]Due to their great nutritional value, wood apple fruit is widely
renowned for its medicinal capabilities. 1980's Geda and BdR&jliabserved lie essential oil from wood apple fruits'
antibacterial properties and noted that it was effective against 12 different human pathogenic microorganisms. (2000)
Maiti and Mishra[29]have observed that the fruits of wood apple trees exhibit antivenom adittoaps can be treated

with wood apple, which can be found in chutneys and sherbet. Research has shown that the wood apple's fruits, leaves,
and stem bark have asitimor and antibacterial properties. Antioxidant and diabetic properties of wood applediAgco

to Patel et al. (2012), it works by lowering blood glucose and malondialdehyde [B@I€athartics, laxatives, and
purgatives are all included within the category of -@otistipation medications. While all three classes strive to increase
defecdion, their levels of action are different. In contrast to laxatives, which function more slowly to treat acute non
dietary constipation, purgatives have a greater action that causes more fluid to be evacuated from the rectum. Laxatives
are therefore mildethan purgatives. Even more potent than the two are cathartics that encourage colonic evacuation.
Cathartics are therefore the most potent, followed by purgatives and laxf8hjesxatives are composed of chemicals

to increase stool motility frequencdig2] Due to their stimulatory action to defecate, which is brought about by enhanced
water and electrolyte transport into the gut mucosa while also softening hardened faces, they are the most frequently
recommended class of medications for constipatidnceSmost laxatives are available ovke-counter, they are
frequently bought to treat constipation on one's own, which results in low drug compliance and effec{R@n@4ks.
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PLANT DESCRIPTION

An average tree can reach a height ofrigtres (40 ft). Even though it grows slowly and is a subtropical species, the
tree can withstand a wide temperature range, #ef@ to 48.8°C. Thisplant is reproduced through seed. Almost any sort
of soil will support the growth of the wood apple. It @asily survive extended droughts. Once established, it requires
little maintenance. Seven years are needed for saplings to start bearing fruit. After flowering, the fruit takes 10 to 12
months to ripen.

VARIETIES

Two of the several wood apple kinds tlzee grown in India are highly weliked: the yellow bael, which tastes
sweet when ripe, and the kodbael, which is both sweet and sour. Both are quite beneficial medically. This fruit and its
plant are the subject of extensive research by humerous phatioaceompanies.

SEASON
In Malaysia, flowering takes place in February and March, the fruit ripens in October and November, and the leaves
are lost in January. The fruit ripens in India between early October and March.

DISTRIBUTION

India, Sri Lanka, Pakistan, Java, and Malesia have all reported finding LimoniaAcidissima L. on a global scale. It is
seen to happen in the desert regions of India. The states that have reported it are Punjab, Delhi, Rajasthan, Madhya
Pradesh, West Benga#runachal Pradesh, Maharashtra, Goa, Karnataka, Tamil Nadu, and Andhra Pradesh. This species
is widely distributed throughout Inedalesia. All over the Indian plains, especially in the drier sections, it is cultivated
for its fruits.[35] ©

MORPHOLOGICAL CHARACTERISTICS:

The LimoniaAcidissima L. tree grows to a sizeable, deciduous, upright tree in India. It has a few rising upward
branches that bend outward near the summit, where they are divided into thin, drooping brarici8ai.is a slow
growing tree with a 9 m height that grows well in desert, warm areas up to 450 m elevation and frequently has rough,
thorny bark. It is found throughout India. The spines are axillary, tiny, straight,i&dn2 long on a few of the zigzag
twigs.

DESCRIPTION OF DIFFERENT PARTS OF LIMONIA ACIDISSIMA L

LimoniaAcidissima L. has alternate, deciduous, three taifieck-long, dark green, leathery leaves. Born in small,
loose panicles that are terminal or lateral, frequently minutely serrated, blunt, or notchedpdalhcor greenish. The
fruit is round to oval in shape and isl2.5 cm across. It has a woody, extremely hard peel that can be difficult to break.
The fruit is greyishwhite in appearance and has a scurfy peel that is around 6 mm thick. The pulp daliondiesima
L. is black, aromatic, and gooey. It is fragrant, resinous, astringent, acidic, oftastéed and has numerous tiny, white
seeds strewn throughout it. There are two different types, one with large, sweet fruits and the other with ssnal, tart
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