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Abstract

Chrysophyllum cainito L. which belongs to the family Sapotaceae is a tree which grows in tropical region. It is an ornamental tree, 
which bears fruits. Star apple, cainito and caimito are the different names given to Chrysophyllum cainito which depends on where 
it is present. Traditionally it is used as an herbal medicine for the treatment of diabetics. The fruits and leaves of Chrysophyllum 
cainito are a good source of polyphenolic compounds. The fruits are used in the preparation of dessert which is served chilled. Leaf 
infusions are been used in treatment of diabetes and articular rheumatism. The fruit exhibits antioxidant properties due to the pres-
ence of polyphenols. Various other phytoconstituents present are alkaloids, glycosides, triterpenoids and sterols. Pectin is present 
in the extracts and fractions of the pulp, as a result it is widely used in many food and pharmaceutical industries as a gelling agent 
and polyphenolic compounds such as catechin, epicatechin, gallocatechin and gallic acid are found in the leaves of plant. Studies have 
discovered different pharmacological activities such as antioxidant, anti-diabetic, anti-microbial and anti-viral. 
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Introduction 
Chrysophyllum cainito L. which belongs to family Sapotaceae is 

grown as an ornamental as well as orchard tree, which bears ed-
ible fruits. Star apple, cainito, caimito are the different names have 
been given to C. cainito. Mexico, Argentina, Peru, Vietnam, India, 
China, Malaysia and other low to medium altitude countries are 
the places of common habitat of Chrysophyllum cainito [1]. Paul 
Standley and Louis Williams were the botanist who discovered the 
first species of Chrysophyllum cainito from West Indies [2].

Chrysophyllum cainito is an evergreen tree which is 25m in 
height and 4 - 8m in width which is mostly found in the tropical re-
gion. The tree has an erect stem, hanging branches and small leaves 
(Figure 1) which are dark green in color, simple, oval and entire 
which are 5 - 15 cm long and the leaf underneath shines golden col-
or when viewed from far. The tiny flowers are purplish white and 
have a sweet fragrant smell and hang in clusters. Fruits are round, 
oblate or ellipsoidal and the fruit color varies from red-purple to 
dark-purple or pale green (Figure 2 and 3). The pulp of the fruit is 
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soft, milky and sweet and consists of 10 flat hard seeds. The seeds 
of C. cainito have an asterisk mark in the center because of which 
gives the fruit is given a common name “star apple”. It is a hermaph-
roditic tree [3].

• Kingdom: Plantae

• Clade: Tracheophytes 

• Clade: Angiosperms

• Clade: Eudicots

• Clade: Asterides 

• Order: Ericales. 

Figure 1: Chrysophyllum cainito leaves.

Figure 2: Chrysophyllum cainito fruits.

Figure 3: Chrysophyllum cainito fruits.

Trees are generally grown from seeds and they remain viable 
for several months which germinate easily. Seedlings are obtained 
in 5 to 10 years. Vegetative propagation is the most commonly used 
method of propagation. Budding or grafting technique produces 
trees which bear fruits one year after planted on soil. When the 
tree attains maturity the production of star apple will be around 
150 lbs in the fruiting season from February to March. A mature 
tree of star apple in India will possibly yield 150 lbs of fruit in 
the short fruiting season of February and March. Temperature of 
37.40F to 42.80F and 90% relative humidity is essential to keep the 
fruit in good condition for about 3 weeks [4].

 Chemical constituents

Alkaloids, flavonoids, phenols, sterols, triterpenes, saponins, 
tannins and cardiac glycosides were detected during the screening 
of extracts. Vitamin A and sodium are present in the pulp extracts. 
Star apple also consists of protein, moisture, fat, fiber and carbo-
hydrates.

Polyphenolic compounds such as catechin, epicatechin, gal-
locatechin, epigallocatechin, quercetin, quercitrin, isoquercitrin, 
myricitrin and gallic acid were found to be present in the fruit. GC-
MS analysis revealed that volatile constituents such as (E)-2-hex-
enal, 1-hexanol, limonene, linalool, alpha-copaene and hexadeca-
noic acid were present [5].

Triterpenoids such as ursolic acid, beta-sitosterol, β-amyrin ac-
etate, gentistic acid and lupeol were found in the leaves. When the 
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leaves were analyzed by GC/MS analysis presence of compounds 
such as Methyl myristate C14(0), Methyl myristoleate C15(1), Pen-
tadecanoate C16 (saturated), Methyl palmitate C17 (saturated), 
Methyl palmitoleate C17(1), Methyl heptadecanoate C18 (0), Meth-
yl oleate C19(1), Methyl linoleate C19(2), Methyl linolenate C19(3), 
Methyl arachidate C20(0), Methyl eicosenoate C21(1), Methyl eico-
sadienoate C21(2), Methyl eicosatrienoate C21(3) were revealed 
[6].

Pharmacological properties

Antioxidant activity: Leaf extracts of Chrysophyllum cainito were 
subjected to antioxidant activity by DPPH method. The DPPH radi-
cal scavenging activity was affected by hydroxyl groups present in 
the phenolic and flavonoid compounds. The reaction of DPPH with 
radical scavenger lead to the color change from purple to pale pur-
ple or yellow. Reduction in the absorption of stable radical DPPH 
at 515 nm lead to the evaluation of free radical scavenging activity. 
The standard to evaluate antioxidant activity was Gallic acid which 
was quantified by HPTLC. The maximum antioxidant activity found 
was in 70% ethanolic extract of leaf (P < 0.05) [7].

Polyphenolic antioxidants such as (+)-catechin, (-)-epicatechin, 
(+)-gallocatechin, (-)-epigallocatechin, quercetin, quercitrin, iso-
quercitrin, myricitrin and gallic acid were been identified from the 
fruits of Chrysophyllum cainito L. Highest concentration of (-)-epi-
catechin was present in star apple fruits (7.3 mg/kg fresh weight) 
and it showed highest antioxidant activity (IC50 = 40 µM) in the 
DPPH assay [7].

Antidiabetic activity: Leaf infusions of Chrysophyllum cainito was 
used as an antidiabetic agent. Diabetes induced by Alloxan in rab-
bits was taken to evaluate the antidiabetic activity. The blood glu-
cose levels decreased after consuming Chrysophyllum cainito 20 g/l 
in 6 weeks from 5 g/l to 1.4 g/l. This infers that that C. cainito leaves 
have a glucose-lowering effect at doses > 10 g/l.

Antidiabetic effects of C. cainito were studied by Hegde., et al. 
using Alloxan and streptozotocin induced diabetic rat models. The 
hydro alcoholic extract at the concentration of 200 mg/kg body 
weight and 400mg/kg body weight of rats decreased blood glucose 
when compared with untreated diabetic control [8].

Antimicrobial activity: Antimicrobial activity of Pulp and seed 
of Chrysophyllum cainito was screened using agar well diffusion 

method. Diameter of zone of inhibition was measured around the 
extract and antimicrobial activity was evaluated. Different level of 
antibacterial and antifungal activity against Staphylococcus aureus, 
Escherichia coli, Salmonella typhi, Pseudomonas aeruginosa, Candi-
da albicans, Aspergillus and Penicillium ascomycetous fungi was ex-
hibited by the seed as well as the pulp. More sensitivity was shown 
by Staphylococcus, Pseudomonas and salmonella at concentrations 
250 mg/ml, 250 mg/ml and 31.225 mg/ml and zone of inhibition 
ranged from 1 mm to 10 mm [9].

Antihypertensive activity: Mao., et al. first discovered the blood 
pressure lowering ability of C. cainito pulp. The inhibitory action 
of angiotensin - I converting enzyme (ACE) potential was shown 
by the extracts and pulps which is recognized as the major part 
of renin-angiotensin system which regulates the blood pressure. 
Ethyl acetate fraction showed highest ACE inhibition activity in 
comparison with other fractions. 

Isolated tissue of aorta was used for ex vivo study. When the 
extract containing phenolics of 50 μg/ml and 10 μg/ml gallic 
acid were compared with standard captopril 0.5 and 0.25 µg/ml 
a prominent relaxation effect was seen. Finally, it was found that 
ethyl acetate fraction reduced the high arterial pressure of hyper-
sensitive rat induced by salt in comparison to non-hypersensitive 
rat [10,11].

Anti-inflammatory activity: Crude methanol extract and two 
isolated terpenes (Lup-20(29)-en-3β-O-hexanoate and 3β-Lup-
20(29)-en-3-yl acetate) which are isolated from leaves of Chryso-
phyllum cainito were checked for Antihypersensitivity and 
anti-inflammatory activity in case of carrageenan induced hyper-
sensitivity in paw oedema mice was determined. 

It was found that in case of hexane fraction slight significant in-
hibition of hypersensitivity was seen in carrageenan induced hy-
persensitivity, but ethyl acetate fraction did not show any effect. 
Crude methanolic extract showed slight inhibition of paw oedema 
in comparison to control group (p < 0.0001). Both crude methanol 
extract and hexane fraction reduced the myeloperoxidase activity. 
It was found that the chloroform fraction reduced the level of IL-
1β in the paw tissue while the TNF-α releasing was still intact. It 
was also found that the two triterpenes isolated showed inhibitory 
activity on carrageenan induced hypersensitivity in mice [11].
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Wound healing activity: When the ethanolic extract of the leaves 
of Chrysophyllum cainito were applied on excision as well as 
wounds it lead to shortening of the recovery time of wounds when 
compared to control drugs. Ethanolic extract of C. cainito leaves at 
three doses 2.5%, 5% and 20%. was used to prepare ointment. Test 
ointment of about 0.5g was used and applied on the site of wound. 
Extract of high dose (20%) showed high rate of wound healing 
and it was seen that wound was recovered completely on 10th day 
whereas the recovery was seen 12th day in the control group [12].

Antilipase activity: Increased risk of developing chronic dis-
eases is due to obesity which leads to conditions such as cardio-
vascular disease, diabetes and many other diseases. Inhibiting 
the absorption of fat is can keep the body weight controlled and 
Chrysophyllum cainito can be considered here as its extracts can 
interfere in the lipase activity.

 C. cainito leaves showed inhibitory activity of 74.91% for meth-
anol extract, but the hexane partition showed higher inhibitory ac-
tivity of 92.11%. Pancreatic lipase inhibitory agents dissolved in 
greater amounts in hexane solution [13].

Activity in bone disorders: Osteosarcoma (OS) is a rare tumor of 
bone where the worldwide incidence rate is found to be 3.4 cases 
per million people each year. It is a major cause of death among 
adults, adolescents and elderly people. The fraction of polyphenols 
of Chrysophyllum cainito fruit pulp at a concentration of 50 µg/ml 
showed an increase in the concentration of reactive oxygen spe-
cies in the U-2 osteosarcoma cells when compared to nontreated 
control group. The fraction produced ROS which showed statisti-
cal equivalence to ROS produced which was stimulated by 100 μM 
H2O2 [14].

Conclusion
Chrysophyllum cainito has been planted throughout the world 

for its fruits which are known to contain many nutrients like pro-
teins, carbohydrates, vitamins, as well as amino acids. Extracts 
of different parts of the plant are used traditionally and many 
biological activities of the extracts are being studied. Extracts are 
screened for different pharmacological activities such as antioxi-
dant, antidiabetic, anti-inflammatory, anticancer, antihypertensive 
and wound healing. Most important activities are found to be anti-
diabetic, antioxidant and antimicrobial. However, the mechanism 
behind all these activities has to be studied further.

This review article is based on the extensive survey to collect 
the details regarding Chrysophyllum cainito which will pave a way 
to explore new research. Consuming rich diet of antioxidant fruits 
like star apple may help in reducing the risk of chronic diseases.
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