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Abstract 

 The medicinal and traditional plants possess the properties to produce several types of 

chemical compounds which have big function in primary health care as healing medication. Tropical 

almond exhibited significant biological activities and have traditional uses for instance skin diseases, 

leprosy wounds,diabetes, high blood pressure, haemorrhoids, antioxidant, anti-clastogenic, anti-

cancer characteristics, eye problems, travel vomiting,  intestinal parasites, pyresis,  diarrhea, 

dermatitis, Hepatitis, antimicrobial activity, anti-inflammatory, antifungal, antibacterial, 

Antioxidant,  hepatoprotective, anti-indigestion, anti-dysentery, hepatoprotective, antisikling and 

diaphoretic, Anti-HIV Action, Wound healing Activity, Toxicology, Anti-aging. The phytochemistry of 

tropical almond revealed the presence of secondary metabolites for instance steroidal glycosides, 

phenolic compounds, alkaloids, flavonoids, triterpenes,saponins, phytosterols, tannins (terflavin A 

and B, corilagin, granatin B,geranin, punicalagin, chebulagic acid, tergallagin,punicalin,and 

tercatain),no.of flavanoids,rutin,isovitexin, isoorientin, vitexin and triterpenoiods, humic acid, 

Punicalagin is the main tannin, fat, protein, carbohydrates, fiber, phosphorus, iron, arachidic acid, 

linoleic acid, myristic acid oleic acid, β-carotene, palmitic acid, ascorbic acid potassium, water, 

riboflavin, thiamin, stearic acid, palmitoleic acid as well as niacin, 2-prenylated benzoic acid, 2-

prenyl-4-O-ß-D-glucopyranosyl-oxy4-hydroxybenzoic acid, protocatechuic and catechin, and mono 

unsaturated fats, terflavin A, and terflavin B,tergallagin, granatin, punicalagin,quercetin,chebulagic 

acid,gentisic acid, punicalin,corilagin, geraniin B , kaempferol as well as 1-degalloyl-eugeniin. 
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INTRODUCTION 

 

The Therapeutic plants possess the properties to produce several types of chemical 

compounds which have big function in primary health care as healing medication and 

are western medicine alternatives too. The mechanism of action of these chemical 

compounds on human body is similar to drugs (Tapsell LC.et al 2006; Hashemzadeh-

Cigari F et al.,2015; Ishola IO et al.,2014). Traditionally the medicines made from 

plants are the best source for infectious disease treatment and show minute risk as 

compared to the present artificial drugs (Dhankhar S et al. 2011). In plants the 

secondary metabolites show no. of important biological actions (De-Fatima A et al. 

2006). These compounds are different from each other by biological action, structure, 

and mechanisms of actions. And these secondary metabolites comprise: glycosides, 

saponins, phenolic glycosides, phenols and flavonoids (Shahidi F. 2000; Shahidi F.et al. 

2008). It has been demonstrated through various research works that the medicinal 

plants have verity of different constituent having antimicrobial and antioxidant 

characteristics in them being responsible for their advantageous health effects. They 

show satisfying results in the treatment of infectious diseases and compared to artificial 

antimicrobials they show less side effects (Lwu MW. et.al.1999). The oxidative stress 

have a great role in the evolvement of chronic and degenerative illness which include 

cardiovascular,aging,cataract, rheumatoid arthritis, cancer , neurodegenerative 

disorders and autoimmune disorders (Willcox JK . et al. 2004; Pham-Huy LA. Et al. 

2008). The natural source of antioxidant agents have become the special focus because 

they can save the human body from free radicals (Osawa T. et al. 1990; Houghton 

P.1995). The Phenolic compounds hold broad spectrum of biological impacts which are 

the scavenging of antioxidants and free radicals (Kahkonen MP.et al .1999; Pellati F. et 

al.2004). 

 Tropical almond is a tropical tree with medicinal properties which comprises  

great amount  of  the carbon-based subtances, tannins (terflavin A and B, corilagin, 

granatin B,geranin, punicalagin, chebulagic acid, tergallagin,punicalin,and 

tercatain),no.of flavanoids,rutin,isovitexin, isoorientin, vitexin and triterpenoiods too 

(ursolic acid, 2α, 3β, 23-trihydroxyurs-12-en-28oic acid) and humic acid (Ahmed et al., 

2005; Anand et al.,2015). Punicalagin is the main tannin in Tropical almond (Chen, 

2000).  Its extracts are helpful in decreasing heavy metal toxicity as well as has the 

ability to decrease water pH (Chyau et al., 2006) and is also good variety of nutrient 

also sterile interchange in the fish culture (Chansue & Assawawongkasem, 2008). The 

action of Terminalia catappa has been connected to the point that it comprises  

metabolites such as the steroidal glycosides, phenolic compounds, alkaloids, flavonoids, 

triterpenes,saponins, phytosterols and tannins (Cock, 2015; Divya et al., 2018). 

 Sections of the tree used for Medicinal purposes include seeds, leaves, fruits, 

stem and bark of the Terminalia catappa can be utilized for medicinal purposes, 

including antimicrobial, and antioxidant , high polyphenolic compounds  such as 

tannins  (Gordon et al., 2001). (H. V. Annegowda 2010; Chen et al 2006).   

 Various phytoconstituents  have been determined in  bark, fruits as well as in 

seeds of  Tropical almond.Its fruit contains   12.03 gram  carbohydrate,   1.95 gram  
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protein, including 1.21 gram ash. And huge level of β-carotene (2,090 μg)  as well as 

vitamin C (138.6 mg) were found. The bark comprises cardiac tannins, glycoside, 

saponin, phenols, glycosides, steroid and volatile oils. Categorized in oleic-linoleic acid 

category, the lubricants consist high amount of fatty acids being capable of dissolving 

more substances, solely   linoleic (more than 28.93%) as well as oleic (more than 

31.48%) (Gao et al. 2004). In the southeast Asian countries, bark is utilized as a cure for 

dysentery (Barros et al., 2017). 

 The T. Catappa seeds comprise fat, protein, carbohydrates, fiber, phosphorus, 

iron, arachidic acid, linoleic acid, myristic acid oleic acid, β-carotene, palmitic acid, 

ascorbic acid potassium, water, riboflavin, thiamin, stearic acid, palmitoleic acid as well 

as niacin (Dukes , 2008; Mandloi S, et al. 2013).The seed consists of fixed stearin (46%), 

olein (54%), and   oil (51.2%) The seeds provide   23.78% raw protein 4.13% moisture, 

4.27% ash, 4.94% raw fiber, 16.02% carbohydrate and 51.80% fat; 548.78 kcal is the 

total calorific value (Gao et al. 2004). The nut is utilized   in Taiwan Ayurveda 

medication for antibacterial and aphrodisiac actions (Cock, 2015). The intake of almond 

helps to reduce the heart related diseases in addition to its LDL and cholesterol-

lowering effects are also handeled. Thus eating  of almond shows useful health task 

which features to the antioxidant action of vitamin E , the occurrence of phenolic 

compound like  2-prenylated benzoic acid, 2-prenyl-4-O-ß-D-glucopyranosyl-oxy4-

hydroxybenzoic acid, protocatechuic and catechin, and mono unsaturated fats (Omenna 

EC et al.,2015).   

 The punicalagin (polyphenol) has been isolated in the leaves of T. catappa, 

including its derivatives, and other various compounds. The Tropical almond leaves 

have terflavin A, and terflavin B, tergallagin, granatin, punicalagin, quercetin, 

chebulagic acid, gentisic acid, punicalin, corilagin, geraniin B , kaempferol as well as 1-

degalloyl-eugeniin (Dukes, 2008) ( Mandloi S, et al. 2013). Indian almond leaves 

contained Quercetin too. And the compounds which might be helpful for this plant to be 

utilized for traditional purpose are phytoconstituents including carotenoids, flavonoids, 

and phenolic compounds. (Dukes, 2008) (Mandloi S, et al. 2013).  

 The leaves are useful for handling skin diseases, leprosy wounds,diabetes, 

high blood pressure, and haemorrhoids (Barros et al., 2017; Rapha¨el et al., 2019) The 

leaves were utilized for handling numerous diseases including leprosy, various kinds  of 

cancer as they show antioxidant ,anti-clastogenic, and anti-cancer characteristics and 

eye problems too (Ahmad MS et al.,2014) .These leaves can be used to drop Travel 

vomiting  as well as can be used to dispose of intestinal parasites, for preventing blood 

loss on the time of teeth removal ( Ahmad MS et al., 2014). Tropical almond leaves are 

used  in Asian counties to cure, pyresis,  diarrhea, dermatitis and Hepatitis  (Laisa P 

Silva et al., 2015) The antimicrobial activity is found in contradiction of Staphylococcus 

aureus as well as Escherichia coli in the chloroform tropical almond root extraction. 

Whereas the methanolic petroleum root ether extraction of tropical almond lacks 

antimicrobial function. There is very small restraint absorption (MIC) of 0.065 mg/ml in 

contradiction of Escherichia coli in the methanolic root squeeze of T. catappa. As well as 

chloroform squeeze show 0.4 mg/ml of MIC in contradiction of Staphylococcus aureus 

(Dukes, 2008) (Mandloi S, et al. 2013).  

 The Prioritized scientific name of Tropical almond is Terminalia catappa 

Linn.belonging from the family of Combretaceae (combretum family).Its Non-specific 

scientific names include the, Terminalia procera Roxb, Terminalia moluccana Lamk, 
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Terminalia mauritiana Blanco, Phytolacca javanica Osbeck (Thomson & Evans, 

2006).Its common English Names include Tropical almond,   Bengal, Indian , Malabar, 

Talisay and ,Singapore almond  (Chyau et al 2006) as well as  tropical    beach, 

(Thomson & Evans, 2006).In height Tropical almond is about 25–40 m (82–130 ft.). Its 

trunk diameter becomes 50–150     cm (20–60 in) when it reaches maturity (Thomson & 

Evans, 2006). 

 According to Distribution and occurrence, theTerminalia Catappa L. family is 

a big tropical tree belonging to the leadwood family, combretaceae.This large tree has 

satisfying growth in tropical and subtropical climates. It is broadly grown all over the 

tropics. .  It mainly grows in the tropical regions of   Australia, Africa and Asia as well 

as in some areas of the USA. It is mainly planted for ornamental intentions as well as 

for its eatable nuts. One can eat its nut kernel raw.  In Ayurveda this tree is a well-

known herb (Anand, 2015). 

 
(Gayathri Segaran et al., 2019) 

 

LITERATURE REVIEW  

 

Terminalia is primarily a tropical and a sub-tropical genus related to the family of 

Combretaceae having two hundred and fifty (250) species found in West Africa; in its 

family, Terminalia is the second major genus ( N. L. Edwin-Wosu et al.,2013). The 

generic name of tropical almond arises from the Latin word “terminalis,” which refers 

to that of the leaves teeming at the shoots end (Anand, 2015). Tropical almond the 

great, growing hierarchy is dispersed all over tropics in seaside surroundings. This tree 

has the ability to tolerate salt spray, somewhat high salinity in the root area and strong 

wind. This tree basically nourishes in properly, aerated and freely drained, sandy soils. 

It produces fruits at the age of 3 years, and its seed kernels can be eaten soon after the 

extraction Terminalia catappa L. is the suitable scientific name and Combretaceae 

(combretum family) is the family of this tree. (Shinde, 2007). Its seeds have got the 

similar taste as  almonds. Because of which, in lots of the Countries this tree is famous 

to be known as  Indian almond, tropical almond, wild almond,  or sea almond (Barros et 

al., 2017; Rapha¨el et al., 2019)  Generally its height is of 35 m.Its fruits which can be 

eaten might be red in color when are ripened. According to the present study, the 

almond shell residue is a good source of lignin (Bartocci et al. 2019). The length of the 

leaves are 15–25 cm and the width is 10–14 cm, are ovoid in shaped, and are dark 
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green. The leaves fall in dry season when they become mature having pink reddish 

color. The fallen leaves have taken the interest of the researchers to extract energy 

from them (Shi et al. (2017).  

 The Terminalia Catappa L. species has customarily been prominent for 

coastal residents, grantting a broad-spectrum of non-wood products and services. Its 

roots are fibrous and are spreading which have a great function in stabilizing the 

coastline. This tree is broadly grown all over the tropics, particularly at the grimy 

beaches, for gloom, decorative drives, and for eating its hard dry fruits. From  ligneous 

the hardwood is obtained which is decorative and very useful to convert it into furniture 

as well as internal building timbers (Shinde, V., Dhalwal, K., Mahadik, and K.R.2007). 

 In Caribbean area, this tree is also recorded in pharmacopeia vegetables, 

where the leaves were utilized in a refinement for infections such as  urinary and 

gastric (Laisa P Silva et al.,2015) In the leaf ,stem and root parts of tropical almond the 

acid and prenylated benzoic acid are present(Omenna EC et al.,2015)(Omenna EC et 

al.,2015) The fruit comprises antiasthmatic compound, cyanidin 3-glucoside, corilagin, 

ellagic acid and xanthine oxidase inhibitor  The gum comprises mannose (1%) ,D-

galactose (20%),uronic acids (19%),  Larabinose (59%) and xylose (1%)(Sharma R et 

al.,2017). 

 The anti-inflammatory, Antioxidant, hepatoprotective activities were 

investigated tropical almond and antidiabetic characteristics were usually found in the 

fruit part(Fan YM et al.,2004 ; Katiki LM et al.,2017). Aphrodisiac, anticanceras well as 

anti-HIV reverse transcriptase were also investigated that are present in this tree 

(Sharma R et al., 2017) . 

 Because of having large volume leaves, its leaves fall frequently; its dry leaves 

are excess elements which can provide many other valued products. These 

environmental discarded materials can be processed in the Thermochemical procedures 

. Likewise other uses such as adsorption (Canlas et al. 2019; Hevira, Munaf, and Zein 

2015; Sathishkumar et al. 2015; Arasaretnam and Karunanayake 2010). 

 Its bark and fresh leaves are usually utilized because of having the effects of 

anti-indigestion, anti-dysentery, hepatoprotective, antisikling and diaphoretic (Coode 

MJE.1973) (Lehmer J.et al. 2005) (Young M et al.2000) (Rawlings ND. et al. 2008) 

(Bernanke JM. Et al. 2008). The young leaves aqueous extract is utilized against colic 

and headache (Morton JL.1985) and the bark is utilized as an astringent in thrush and 

dysentery (Lex AJT et al. 2006).  It has been reported that the seed oil has anti-

inflammatory, antifungal, Antibacterial, analgesic, antihyperalgesic and anticolic 

characteristics in it (Federspil P. et al. 2007)(Pollack M. et al. 2000). The fallen leaves 

have taken the interest of the researchers to extract energy from them (Shi et al. 

(2017).  The fruit is a good source of tannic acid which could stain sidewalks, pavement 

and cars. It also creates important litter on the surface area of ground (Gilman, E.F., 

Watson, and D.G.1994). The fruit of T.Catappa comprises tannin, glucose, corilagin 

pentosans, cyanidin-3-glucoside, brevifolin carboxylic acid, ellagic acid, gallic acid, 

together with β-carotene (Mininel et al.2014). The Investigation out tropical almond 

also reveals the effectiveness of the extract in the  decrease of fasting glucose level in 

blood, low serum cholesterol, , serum urea, low density lipoprotein and serum 

triglycerides  (Ahmmed, 2005). It has been investigated that the Terminalia catappa 

leaves have the capability to recover fish health against pathogens attack (Yunus et al., 

2019). For instance, it secure tilapia against Aeromonas hydrophila and ectoparasites of 
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tilapia , decrease the fungal infection in the eggs of tilapia  (Chitmanat et al., 2005) and 

better  the   growth as well as the existence rate  of Penaeus monodon post larvae 

prawns (Ikhwanuddin et al., 2014). It played rule to enhance the survival and 

performance of larvae of amazon fish  (Ramos et al., 2020) and also better the existence 

and growth of Betta sp against Aeromonas hydrophila bacteria(Nugroho et al., 2017). 

Indian almond can be useful in tilapia fish (Oreochromis niloticus) culture to safeguard 

fish against pathogens attack (Nugroho et al., 2016; Yunus et al., 2019).  

 

Antibacterial Activity 

An effort has been conducted on antibacterial action of Tropical almond Leaves, the 

distinctive phases are removed with the help of water which were utilized in 

contradiction of different unsafe microbes and observed the characteristic of Terminalia 

catappa leaves of being able to be active against different organisms (Akharaiyi FC. et 

al, 2011). 

  Different levels of activities are shown against Candida tropicalis, 

Pseudomonas testosteroni, Streptococcus agalactiae, Pseudomonas pseudoalcaligenes, 

Staphylococcus epidermidis, Klebsiella pneumoniae, Staphylococcus subflava,  

Streptococcus faecalis, Micrococcus flavus, Proteus morganii, Bacillus subtilis, Proteus 

mirabilis, Bacillus megaterium, Bacillus cereus, Citrobacter freundii, Enterobacter 

aerogenes, Alcaligenes faecalis,  Proteus vulgaris,  Escherichia coli, Streptococcus 

cremoris, Staphylococcus aureus, Pseudomonas aeruginosa and, Salmonella 

typhimurium  through aqueous and methanolic  extractions of Tropical almond leaves. 

The more effective extract of Tropical almond leaves was methanolic as compared to 

aqueous extraction in the studied microbial strains obstruction (Pawar SP, Pal SC. 

2002). It has been determined that the Tropical almond leaves contain the high amount 

of  tannin ingredients also have the ability in preventing particular phenotypic 

appearance of quorum detecting  in the certain investigation strains (Taganna JC. Et 

al. 2011).  

 

Antifungal Activity 

 It has been determined that the antifungal activity is shown against Aspergillus Niger, 

Trichophyton tonsurans, Penicillium chrysogenum, and Curvularia lunata by the 

methanolic extract of T.Catappa (Nair R, Chanda S. 2008) (Mandloi S, 2014).  

 

Antioxidant Activity 

Phenolic compounds found in plants action as great antioxidants, that can keep safe the 

cellular arrangement from free radicals by performing as hydrogen donors and radical 

scavengers (Chew et al., 2011). Antioxidants function as free radical scavengers and are 

thus to moderate the outcome of oxidative stress in a multiplicity of diseases like 

Parkinson’s disease .cardiovascular diseases, cancerogenesis , Alzheimer’s disease, 

nephrotoxicity, Neuro- degenerative, , ageing and the diabetes  (Pukumpuang et al., 

2012). In the leaves and fruits of Terminalia Ctappa linn, the antioxidant property has 

been testified (Fan YM et al.,2004 ; Katiki LM et al.,2017 ;H.V. Annegowda et al., 

2010). 
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Anticancer Activity 

The cancer takes place due to the invation,metastasis and the rapid growth of 

uncontrolled cells which may happen at any tissue of the where it can spread into its 

nearby as well as far distant tissues (Shokoohinia et al., 2018;Hanahan D et al., 2011). 

Prostatic cancer is the second most common cancer in men(Daniyal et al.,2014).It has 

been investigated that Terminalia Catappa Linn leaves extracts have got the ability in 

the treatment of Prostatic cancer( PC3 cell line) it showed the anti-proliferative action 

in LNCap about 50%.(Fort,R et al.,2018). 

 Cervical cancer is the fourth most common one in women(Small WJr. et al., 

2017;Bray et al.,2018) 1;2.According to the report of World Health Organization,in 2018 

about 570,000 of women were detected with cervical cancer and about 311,00 passed 

away from this caner worldwide(The Global Cancer Observatory ,2020).The medicinal 

tree T.catappa has been proven to be capable in the healing of the cervical cancer 

through its leaves extract going under processes(Lee et al., 2019). 

 The T.Catappa leaves extracts did show the antimetastatic effects on lung 

cancer metastasis both in vitro and in vivo methods (Chu SC et al.,2007; Nagappa  AN 

et al.,2003).The T.Catappa leaves also showed effective results in the inhibition of 

hepatocellular carcinoma(HCC)Huh7 cells the liver cancer(Yeh CB et al.,2012). 

 

Anti-inflammatory Activity 

In recent times, superior significance has been assumed to the function of inflammation 

in the pathogenesis of numerous diseases. Therapeutic plants are ustilized  as a source 

of medication for numerous inflammatory complaints worldwde. The numerous 

triterpenoids, polyphenolic compounds, including other various chemical compounds 

originate in the plants might have  anti-inflammatory properties(Anand et al 2015). 

 Terminalia Catappa tree has been broadly used to cure no.of differents kinds 

of diseases through conversion into both traditional as well as modern medicine as anti-

inflammatory agents (Fan et al 2004), against cancer disease (Yang et al 2010; Chu et 

al 2007; Zhai et al 2001) antifungal (Goun et al 2003) agents that inhabit oxidation 

(Kinoshita et al 2007; Masuda et al 1999). In aquaculture its greeneries  were utilized 

to heal lesion (Chansue et al 2004) in contradiction of fungal infection,infection caused 

by bacteria (Chitmanat et al 2005) and parasitic infection too (Chansue & 

Tangtrongpiros 2005). The solution of Tropical almond leaves provides hydrollyzable 

tannin after submerged into aquatic medium like water. The Tannins comprise 

charecteristics against bacteria (Chung et al 1998). Tannic acid make bond strongly 

with calcium and metallic ions to prevent nourishment of bacteria found in the 

intestine (Chansue & Assawawongkasem 2008). 

 

Antidiabetic Activity 

The chronic disease Diabetes Mellitus (DM) occurs through inheritance and also due to 

the acquired deficiency in the formation of insulin by pancreas or may occurs by the 

ineffective insulin production in the body which increases glucose concentration in the 

blood that  harms the systems of the body especially effects the nerves and blood 

vessels.According to the researchers the T.Cataapa leaves extracts show the 

antidiabetic activity.The study was carried out on the aqueous and cold extracts of the 

leaves of Terminalia Catappa L. in which alloxan made diabetic rates were put in 

observation through fasting the levels of blood sugar and through the serum 
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biochemical examination .Almost all of the Tropical almond extracts manufactured a 

considerable amount of anti-diabetic property at one fifth (1/5th) dose level of their fatal 

doses.(Ahmed et al.,2005). 

 

Anti-HIV Activity 

HIV the human immunodeficiency virus that infects and destroys the functions of the 

immune system cells. According to the report of World Health Organization, each year 

nearly two million people pass away from HIV.The efforts are made to investigate plant 

based natural treatment for HIV as the studies have proved that the plants have got 

the ability to cure HIV infection. In the study the T.Ctappa was investigated and 

proved to have anti-HIV charateristrics in it (Dwevedi A  et al.,2016). In the studies , 

from the bark,leaves ,fruits, and seeds of  Indian almond ,the compounds such as 

hydrozyzable ellagitannin ,flavonoids as well as some other tannin compounds were 

isolated .Numerous such phytochemals were studied to inhibit the replication of HIV 

infected H9 lymphocyte containing cytotoxicity to some extent.It was confirmed through 

many of the Pharmacological investigations that the Indian almond leaves ,fruits and 

bark contain the anti-HIV reverse transcriptase (RT) activities( Valsaraj R et al., 1997; 

Martino VS et al.,2002; Tshikalange  TE et al., 2008; Maregesi  S et al., 2010).  

 

Toxicology  

A study was carried out on the crude aqueous extract of Terminalia catappa L. (0.5/kg, 

1.0 g/kg, and 3.0 g/kg) in which by the toxic occurrence the primary toxicity and by the 

nutritional behavior including the physiological examination  the secondary toxicity 

were determined   about 14 days  of the treatment duration.Durring the experiment no 

rat deadliness was detected .Both the nutrional behavior as well as the physiological 

conditions of the rats were examined normal.( Azrul et al., 2013). 

 

Wound healing Activity 

Wound can be defined as the loss of cellular as well as the functional capability of the 

alive tissues. Many of the therapeutic plants have got the ability to heal wounds and 

Terminalia Catappa is one of them. It was studied that the Terminalia Catappa Cream 

showed 97% decrease in the wound place when was applied on the wound as compared 

to the control(81%) and betadine cream as the standard drug.The results indicated the 

impressive wound treatment activity of the bark extracts of the Tropical almond (Khan 

AA et al.,2014) . T. catappa cream makes the epithelization quicker which advocates 

that the  extracts of bark encourages great wound-healing function (Anand et al.,2015). 

 

Anti-aging 

 According to the researches the Hydrophilic extract of Terminalia Catappa has DPPH-

free radical scavenging property as well as saves erythrocytes from the hemolysis made 

 y 2,2 -Azobis(2-amidinopropane) dihydrochloride (AAPH).About 10-500 μg/mL of 

T.Catappa obstruct the collagenase action in 82.3% to 101.0% dose-dependent routine 

.Further more a out 25μg/mL of tropical almond prevent the expression of  MMP-1 as 

well as MMP-9 protein  and a out  50μg/mL of T. catappa prevent the expression of 

MMP-3 protein. The Tropical almond supports the  type I procollagen protein 

expression .Tropical almond  reduced the expression of MMP-1, MMP-3, and MMP-9 by 
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stopping the phosphorylation of JNK, p38 and ERK. That’s why  it could  e utilized as 

the antiaging component( Wen KC et al.,2011). 

 

CONCLUSION 

 

The Tropical almond tree has been selected wisely to study its leaves extract medicinal 

potential by keeping in view the previous literature review on it.According to the 

previous studies the species Terminalia Catappa L. has the ability in the treatment of  

numerous diseases whether it is an infectious disease such as caused by bacteria  or 

fungi ,Viral disease caused by a typical virus i.e. HIV disease or a cancer disease 

including lung cancer, liver cancer, cervical cancer, prostatic cancer, and the like. The 

studies also proved that the tropical almond not only help human beings but also 

helped to cure other organisms too such as it helps the fish( Nile Tilapia) to get cured 

from the pathogenic illness .Besides having medicinal potential tropical almond has 

many other beneficial properties in it. Such as it helps in making dyes, play role in the 

growth and survival of the fish and the like. The parts of the tree that have medicinal 

potential almost include the whole tree such as its leaves ,bark, nuts, stem, root and 

fruits has been used in the preparation of medicines in the world especially in the 

tropical regions including India. However in this study the leaves extract, part of 

Tropical almond used for examination, did provide satisfying results as it was supposed 

to. The methanolic, n-hexane and Distilled water extracts result regarding anticancer 

action i.e. MTT PC3 and MTT Hela, represented the values less than 50%  non-

cytotoxic, the n-hexane extract showed good antifungal result only against 

Trichophyton rubrum.The  reason behind the fact that the results were not found 

effective could be the soil composition of the Gwadar main city region, or the 

environmental change or water nature or any other factor. 

 

RECOMMENDATION 

 

As it is mentioned above in literature review that there are nearly 250 species of 

Tropical almond, a study is required to keep the record of the species found in Gwadar 

city, Balochistan. Furthermore, Balochistan is the region that is rich in medicinal plant 

sources which is advantageous for its native people not only on pharmaceutical point of 

view but also economically. In order to explore the medicinal potential found in the 

medicinal plants, Balochistan requires the advanced technological apparatus along with 

required materials as well as the experienced expertise to contribute to brighten the 

future of Balochistan.   

 

 

REFERENCES  

 
1. Ahmed S. M., Swamy V., Dhanapal P. G. R., Chandrashekara V. M., 2005 Anti-diabetic activity of Terminalia 

catappa Linn. leaf extracts in alloxan-induced diabetic rats. Iranian Journal of Pharmacology & Therapeutics 

4(1):36-39. 

2. Ahmad MS, Ahmad S, Arshad M, Rai KB, Afzal M. Terminalia catappa, an anticlastogenic agent against MMS 

induced genotoxicity in the human lymphocyte culture and in bone marrow cells of Albino mice. Egypt J Med 

Hum Genet. 15(3),2014, 227-233. 

3. Ahmed S.M., “Anti-diabetic activity of Terminalia catappa Linn. leaf extracts in alloxan-induced dia etic rats”, 

Iranian J Pharmacol. Ther., Vol. 4, pp. 36–39, 2005. 



Najma Gul Khan, Muhammad Anwar Panezai, Muhammad Ayub Kakar, Jahangir Khan Achakzai, 

Abdul Manan Kakar, Nazima Yousaf Khan, Ajab Khan Tareen, Zahoor Agha, Bushra Habibullah, 

Shabana Tareen– Biological activities and phytochemistry of tropical almond tree leaves 

extract from Gwadar, Balochistan (A Review) 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. XI, Issue 1 / April 2023 

131 

4. Akharaiyi FC, Ilori RM, Adesida JA. Antibacterial effect of Terminalia catappa on some selected pathogenic 

bacteria. Int J Pharm Biomed Res 2011;2:64-7. 

5. Akinpelu D. Antimicrobial activity of Anacardium occidentale bark. Fitoterapia 2001; 72(3):286-287. 

6. Anand, V. (2015). An updated review of Terminalia catappa. Pharmacognosy Reviews, 93-98. 

7. Annegowda  H.V., M.N. Mordi, S.Ramanathan and S.M. Mansor , Analgesic and Antioxidant Properties of 

Ethanolic Extract of Terminalia Catappa L. Leaves,International Journal of  Pharmacology 6 (6):910-

915,2010. 

8. Arasaretnam, S., and L. Karunanayake. 2010. “Synthesis, Characterization, and Metal Adsorption Properties 

of Tannin–phenol–formaldehyde Resins Produced Using Tannin from Dried Fruit of Terminalia Chebula 

(Aralu).” Journal of Applied Polymer Science 115 (2): 1081–1088. doi:10.1002/app.31098. 

9. Arumugam Vijaya Anand, N.D., P.P.K, 2015. An updated review of Terminalia catappa. Pharmacogn. Rev. 9, 

93–98. https://doi.org/10.4103/0973-7847.162103. 

10. Azrul LM, Adzemi MA, Ahmad WM, Effendy AW. Determination of toxicological effects of Terminalia catappa 

leaves on Sprague-Dawley white rats in short-term period. Int J Toxicol Appl Pharm 2013;3:44-7. 

11. Barros, F.A.K.D., Fernandes, E.S., Andrade, M.C.De, 2017. Phytochemical characterization of Terminalia 

catappa Linn extracts and their antifungal activities against Candida spp. Front. Microbiol. 8, 1–13. 

https://doi.org/10.3389/ fmicb.2017.00595. 

12. Bartocci, P., R. Tschentscher, R. E. Stensrød, M. Barbanera, and F. Fantozzi. 2019. Kinetic  analysis of 

digestate slow pyrolysis with the application of the master-plots method and  independent parallel 

reactions scheme. Molecules 24 (9):1657. doi:10.3390/molecules24091657. 

13. Bernanke JM, Buttle DJ, Stapel CG, Lowe A, Duce IR. Developing novel anti-helminthic from  plant 

cysteine proteins, parasites and vectors. Plant Med Sci 2008; 86(7):11-29.  

14. Bilcalho B. Volatile compounds of cashew apple (Anacardium occidentale L.). Z Naturforsch 2001; 56(1- 2):35-

39. 

15. Bray, F.; Ferlay, J.; Soerjomataram, I.; Siegel, R.L.; Torre, L.A.; Jemal, A. Global cancer statistics 2018: 

GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J. 

Clin. 2018, 68, 394–424. [CrossRef] [PubMed] 

16. Canlas, J. J., J. C. Go, A. C. Mendoza, and M. N. Dimaano. 2019. “Talisay (Terminalia Catappa) Seed Husk 

Biochar for Adsorption of Lead (II) Ions in Artificially Contaminated Soil.” Paper presented at the MATEC 

Web of Conferences, Paris, France 

17. Chanda S, Rakholiya K, Nair R. Antimicrobial Activity of Terminalia catappa L. Leaf Extracts against Some 

Clinically Important Pathogenic Microbial Strains. Chin Med. 02(04),2011, 171-177. 

18. Chansue N., Assawawongkasem N., 2008 The in vitro antibacterial activity and ornamental fish  toxicity of the 

water extract of Indian almond leaves (Terminalia catappa Linn.). KKU Vet J 18(1):36-45 

19. Chansue N., Assawawongkasem N., 2008 The in vitro antibacterial activity and ornamental fish  toxicity of the 

water extract of Indian almond leaves (Terminalia catappa Linn.). KKU Vet J 18(1):36-45. 

20. Chansue N., Mataderm T., Suilasuta A., 2004 Preliminary study of effects of dried Indian almond Terminalia 

catappa leaf on ultrastuctural morphology of scale in Siamese fighting fish (Betta splendens). Proceeding of 

Thai herbal: opportunities and alternative way for agriculture-animal industries. Siam city Hotel. Bangkok, 

Thailand, January 15-16, pp. 140-144. 

21. Chansue N., Tangtrongpiros J., 2005 Effect of dried Indian almond leaf (Terminalia catappa) on  monogenean 

parasite of gold fish (Carassius auratus). Proceeding of the 4th Chulalongkorn  University Veterinary 

Annual Conference. 60 Veterinary Anniversary Building,  Chulalongkorn University, Faculty of Veterinary 

Science, Bangkok, Thailand, February 15, pp. 55-56. 

22. Chew, Y.L., E.W.L. Chan, P.L. Tan, Y.Y. Lim, J. Stanslas and J.K. Goh (2011). Assessment of phytochemical 

content, polyphenolic composition, antioxidant and antibacterial activities of Leguminosae medicinal plants in 

Peninsular Malaysia. BMC complementary and alternative medicine, 11(1):12. 

23. Chitmanat C., Tongdonmuan K., Nunsong W., 2005 The use of crude extract from traditional  medicinal 

plants to eliminate Tricodina sp. in Tilapia (Oreochromis niloticus) fingerlings.  Songklanakarin Journal 

of Science and Technology 27(1):359- 364. 

24. Chitmanat, C., Tongdonmuan, K., Khanom, P., Pachontis, P., Nunsong, W., 2005. Antiparasitic, antibacterial, 

and antifungal activities derived from a Terminalia catappa solution against some tilapia (Oreochromis 

niloticus) pathogens. Acta Hortic. 678, 179–182. https://doi.org/10.17660/ActaHortic.2005.678.25 

25. Chole, P., & Ravi, L. (2020). A review on medicinal potential of Terminalia catappa. International Journal of 

Green Pharmacy, 14(3), 229–234 

26. Chu S. C., Yang S. F., Liu S. J., Kuo W. H., Chang Y. Z., Hsieh Y. S., 2007 In vitro and in vivo antimetastatic 

effects of Terminalia catappa L. leaves on lung cancer cells. Food and  Chemical Toxicology 45(7):1194-1201. 

27. Chung K. T., Lu Z., Chou M. W., 1998 Mechanism of inhibition of tannic acid and related compounds on the 

growth of intestinal bacteria. Food and Chemical Toxicology 36(12):1053-1060. 

28. Chyau C. C., Ko P. T., Mau J. L., 2006 Antioxidant properties of aqueous extracts from Terminallia catappa 

leaves. LWT – Food Science and Technology 39(10):1099-1108. 

29. Chyau CC, Tsai SY, Ko PT, Mau JL. Antioxidant properties of solvent extracts from Terminalia catappa 

leaves. Food Chem.78(4), 2002, 483-488. 

https://doi.org/10.4103/0973-7847.162103
https://doi.org/10.17660/ActaHortic.2005.678.25


Najma Gul Khan, Muhammad Anwar Panezai, Muhammad Ayub Kakar, Jahangir Khan Achakzai, 

Abdul Manan Kakar, Nazima Yousaf Khan, Ajab Khan Tareen, Zahoor Agha, Bushra Habibullah, 

Shabana Tareen– Biological activities and phytochemistry of tropical almond tree leaves 

extract from Gwadar, Balochistan (A Review) 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. XI, Issue 1 / April 2023 

132 

30. Cock, I.E., 2015. The medicinal properties and phytochemistry of plants of the genus Terminalia 

(Combretaceae). Inflammopharmacology. https://doi.org/10.1007/ s10787-015-0246-z. 

31. Coode MJE. Notes on Terminalia L. (Combretaceae) in Papuasia. Contributions from Herbarium  Australiense 

1973; 2:1-33. 

32. Daniyal, M.; Siddiqui, Z.A.; Akram, M.; Asif, H.; Sultana, S.; Khan, A. Epidemiology, etiology, diagnosis and 

treatment of prostate cancer. Asian Pac. J. Cancer Prev. 2014, 15, 9575–9578. [CrossRef] [PubMed] 

33. De-Fatima A, Modolo LV, Conegero LS, Pilli RA, Ferreira CV, Kohn LK et al. Lactones and their  derivatives: 

biological activities, mechanisms of action and potential leads for drug design. Curr Med Chem 2006; 13:3371-

3384. 

34. Devadiga A, Vidya Shetty K, Saidutta MB. Highly stable silver nanoparticles synthesized using Terminalia 

catappa leaves as antibacterial agent and colorimetric mercury sensor.Mater Lett. 207(1), 2017, 66-71. 

35. Dhankhar S, Ruhil S, Balhara M, Dhankhar S, Chhillar AK. Aegle marmelos (Linn.) Correa: A  potential 

source of Phytomedicine. J Med Plant Res 2011; 5:1497-1507. 

36. Divya, N., Rengarajan, R.L., Radhakrishnan, R., Fathi, E., Allah, A., Alqarawi, A.A., Hashem, A., 

Manikandan, R., Vijaya, A., 2018. Phytotherapeutic efficacy of the medicinal plant Terminalia catappa L. 

Saudi J. Biol. Sci. 10–13. https://doi.org/ 10.1016/j.sjbs.2018.12.010. 

37. Dominic A. Scudiere,2 Robert H. Shoemaker, Kenneth D. Paul! Anne Monks, Siobhan Tierney, Thomas H. 

Nofziger, Michael J. Currens, Donna Seniff, and Michael R. Boy 1988. 

38. Dukes. Phytochemical and Ethnobotanical Database. 2008. p. 11. 

39. Dwevedi A, Dwivedi R, Sharma YK. Exploration of phytochemicals found in Terminalia sp. and their 

antiretroviral activities. Phcog Rev 2016;10:73-83. DOI: 10.4103/0973-7847.194048 

40. Edwin-Wosu N. L. and T. Omara-Achong, “Ecogeographical Amplitude,” J. Appl. Sci. Environ. Manag. 17, 75–

80, 2013. 

41. Fan Y. M., Xu L. Z., Gao J., Wang Y., Tang X. H., Zhao X. N., Zhang Z. X., 2004 Phytochemical  and anti-

inflammatory studies on Terminalia catappa. Fitoterapia 75(3-4):253-260 

42. Federspil P, Wulkuw R, Zimmerman T. Effect of standardized Myrtol in therapy of acute sinusitis. J Biol Sc 

2007; 76(6):23-26. 

43. Fort, R.; Trinidad Barnech, J.; Dourron, J.; Colazzo, M.; Aguirre-Crespo, F.; Duhagon, M.; Álvarez, G. Isolation 

and structural characterization of bioactive molecules on prostate cancer from Mayan traditional medicinal 

plants. Pharmaceuticals 2018, 11, 78. [CrossRef] [PubMed] 

44. Gao J, Tang X, Dou H, Fan Y, Zhao X, Xu Q. Hepatoprotective activity of Terminalia catappa L.  leaves and 

its two triterpenoids. J Pharm Pharmacol 2004;56:1449-55. 

45. Gayathri Segaran1 , Ranjitha Dhevi V. Sundar1 , Saranya Shankar1 , Lokesh Ravi*2 Phytochemical Profiles, 

In Vitro Antioxidant, Anti Inflammatory and Antibacterial Activities of Terminalia catappa, Int. J. Pharm. 

Sci. Rev. Res., 55(2), March - April 2019; Article No. 10, Pages: 51 – 59. Available online at 

www.globalresearchonline.net 

46. Gilman, E.F., Watson, D.G.: “Terminalia catappa. Tropical- Almond1” Fact Sheet ST-626 (1994). 

47. Gordon M.C and J.N. David, “Natural product drug discovery in the next millennium”, Pharm Biol., Vol. 39, 

pp. 8-17, 2001. 

48. Goun E., Cunningham G., Chu D., Nguyen C., Miles D., 2003 Antibacterial and antifungal activity of 

Indonesian ethnomedical plants. Fitoterapia 74(6):592-596. 

49. Hanahan D, Weinberg RA. Hallmarks of cancer: the next generation. Cell. 2011;144:646-674. 

50. Hashemzadeh-Cigari F, Ghorbani GR, Khorvash M, Riasi A, Taghizadeh A, Zebeli Q. Supplementation of 

herbal plants differently modulated metabolic profile, insulin sensitivity, and oxidative stress in transition 

dairy cows fed various extruded oil seeds. Preventive Veterinary Medicine. 2015; 118 (1):45-55. 

51. Hevira, L., E. Munaf, and R. Zein. 2015. “The Use of Terminalia Catappa L. Fruit Shell as Biosor ent for the 

Removal of Pb(II), Cd(II) and Cu(II) Ion in Liquid Waste.” Journal of Chemical and Pharmaceutical Research 7 

(10): 78–89. 

52. H. V. Annegowda, C. Ween Nee, M. N. Mordi, S. Ramanthan, and S. M. Mansor, Asian J. Plant  Sci., 2010, 9, 

479. 12. P.-S. Chen and J.-H. Li, Toxicol. Lett., 2006, 163, 44 

53. Houghton P. The role of plants in traditional medicine and current therapy. J Alter Comple Med  1995; 1:131-

143. 

54. Ikhwanuddin, M., Moh, J.H.Z., Hidayah, M., Noor-hidayati, A.B., Aina-lyana, N.M.A., Juneta, A.S.N., 2014. 

Leaves water extract on the survival rate and growth performance of black tiger shrimp. Penaeus monodon 

post larvae 7, 85–93. 

55. Iwu MW, Duncan AR, Okunji CO. New antimicrobials of plant origin In: Perspectives on new  Crops and 

new Uses, eds. J. Janick, ASHS Press, Alexandria, VA, 1999; 457- 462. 

56. Ishola IO, Oreagba IA, Adeneye AA, Adirije C, Oshikoya KA, Ogunleye OO. Ethnopharmacological survey of 

herbal treatment of malaria in Lagos, Southwest Nigeria. Journal of Herbal Medicine. 2014;4 (4):224-34.  

57. Kahkonen MP, Hopia AI, Vuorela HJ, Raucha JP, Pihlaja K, Kujala TS et al. Antioxidant activity of plant 

extracts containing phenolic compounds. Journal of Agricultural and Food Chemistry 1999; 47:3954-3962. 

58. Katiki LM, Gomes ACP, Barbieri AME, et al. Terminalia catappa : Chemical composition, in vitro and in vivo 

effects on Haemonchus contortus. Vet Parasitol. 246(January),2017, 118-123. 



Najma Gul Khan, Muhammad Anwar Panezai, Muhammad Ayub Kakar, Jahangir Khan Achakzai, 

Abdul Manan Kakar, Nazima Yousaf Khan, Ajab Khan Tareen, Zahoor Agha, Bushra Habibullah, 

Shabana Tareen– Biological activities and phytochemistry of tropical almond tree leaves 

extract from Gwadar, Balochistan (A Review) 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. XI, Issue 1 / April 2023 

133 

59. Khan AA, Kumar V, Singh BK, Singh R. Evaluation of wound healing property of Terminalia catappa on 

excision wound models in Wistar rats. Drug Res (Stuttg) 2014;64:225-8. 

60. Kinoshita S., Inoue Y., Nakama S., Ichiba T., Aniya Y., 2007 Antioxidant and hepatoprotective  actions of 

medicinal herbs, Terminalia catappa L. from Okinawa Island and its tannin corilagin. Phytomedicine 14:755-

762. 

61. Ladele B, Kpoviessi S, Ahissou H, et al. Chemical composition and nutritional properties of Terminalia 

catappa L. oil and kernels from Benin. Comptes Rendus Chim. 19(7), 2016, 876-883. 

62. Laísa Pinheiro Silva, Célio Damacena de Angelis, Flavia Bonamina, Hélio Kushima, Francisco José Mininel , 

Lourdes Campaner dos Santos, Flavia Karina Delella, Sergio Luis Felisbinoc, Wagner Vilegas, Lucia Regina 

Machado da Rocha, Matheus Aparecido d TMB, Walber Tomae CAH-L.Terminalia catappa L.: A medicinal 

plant from the Caribbean pharmacopeia with anti-Helicobacter pylori and antiulcer action in experimental 

rodent models. J Ethnopharmacol.159, 2015, 285-295. 

63. Lee CY, Yang SF, Wang PH, et al. Antimetastatic effects of Terminalia catappa leaf extracts on cervical cancer 

through the inhibition of matrix metalloprotein-9 and MAPK pathway. Environ Toxicol. 2019;34:60-66. 

64. Lehmer J, Marwinski G, Lehr S, Jorhen P, Deecke I. Immunological and psychological benefits  of 

Aromatherapy Massage, Eur J Immunol 2005; 23(6):179- 181.  

65. Lex AJT, Barry E. Terminalia catappa (Tropical almond). Species Profiles for Pacific Island.  Agroforestry 

2006; 2(2):1-20.  

66. Mandloi S, Mishra R, Varma R, Varughese B, Tripathi J. A study on phytochemical and antifungal activity of 

leaf extracts of Terminalia cattapa. Int J Pharm Bio Sci 2013;4:1385-93. 

67. Maregesi  S, Van Miert  S, Pannecouque  C, Feiz Haddad  MH, Hermans  N, Wright  CW, et al. Screening of 

Tanzanian medicinal plants against Plasmodium falciparum and human immunodeficiency virus. Planta Med 

2010;76:195-201. 

68. Martino VS, López P, Martinez Irujo JJ, Sanromán M, Cuevas MT, Santiago E, et al. Inhibitory effect against 

polymerase and ribonuclease activities of HIV-reverse transcriptase of the aqueous leaf extract of Terminalia 

triflora. Phytother Res 2002;16:778-80. 

69. Masuda T., Yonemori S., Oyama Y., Takeda Y., Tanaka T., Andoh T., Shinohara A., Nakata M.,  1999 

Evaluation of the antioxidant activity of environmental plants: activity of the leaf  extracts from seashore 

plants. Journal of Agriculture Food Chemistry 47:1749-1754. 

70. Mininel FJ, Leonardo Junior CS, Espanha LG, Resende FA, Varanda EA, Leite CQ, et al. Characterization 

and quantification of compounds in the hydroalcoholic extract of the  leaves from Terminalia catappa Linn. 

(Combretaceae) and their mutagenic activity. Evid  Based Complement Alternat Med 

2014;2014:676902.  

71. Morton JL. Indian almond (Terminalia catappa), salttolerant, useful, tropical tree with “nuts”  worthy of 

improvement. Economic Botany 1985; 39(2):101-112. 

72. Nair R, Chanda S. Antimicrobial activity of Terminalia catappa, Manilkara zapota and Piper betel leaf extract. 

Indian J Pharm Sci 2008;70:390-3. 

73. Nagappa  AN, Thakurdesai  PA, Venkat Rao  N, Singh  J. Antidiabetic activity of Terminalia catappa Linn 

fruits. J Ethnopharmacol 2003;88:45-50. 

74. Nugroho, R.A., Manurung, H., Nur, F.M., Prahastika, W., 2017. Terminalia catappa L. Extract improves 

survival, hematological profile and resistance to Aeromonas hydrophila in Betta sp. Arch. Polish Fish. 25, 103–

115. https://doi.org/10.1515/aopf2017-0010. 

75. Nugroho, R.A., Manurung, H., Saraswati, D., Ladyescha, D., Nur, F.M., 2016. The effects of Terminalia 

catappa L. Leaves extract on the water quality properties, survival and blood profile of ornamental fish (Betta 

sp) cultured. Biosaintifika J. Biol. Biol. Educ. 8, 241. https://doi.org/10.15294/biosaintifika.v8i2.6519 

76. Omenna EC. Antioxidative Activity of the Almond Leaves(Terminalia Catappa). Int J Nursing, Midwife Heal 

Relat Cases. 1(2), 2015, 29-40. 

77. Osawa T, Kavakishi S, Namiki M, Kuroda Y, Shankai OM, Waters MD. Antimutagenesis and 

Antimutagenesis mechanism, Edn 11, New York plenum, 1990, 139-153.  

78. P.-S. Chen and J.-H. Li, Toxicol. Lett., 2006, 163, 44. 

79. P.-S. Chen, J.-H. Li, T.-Y. Liu, and T.-C. Lin, Cancer Lett., 2000, 152, 115. 

80. Pawar SP, Pal SC. Antimicrobial activity of extracts of Terminalia catappa root. Indian J Med Sci 2002;56:276-

8.  

81. Pellati F, Benvenuti S, Magro L, Melegari M, Soragni F. Analysis of phenolic compounds and  radical 

scavenging activity of Echinacea spp. J Pharm Biomed Anal 2004; 35:289-301.  

82. Pham-Huy LA, He H, Pham-Huyc C. Free Radicals, Antioxidants in Disease and Health. International 

Journal of Biomedical Science 2008; 4(2):89-96. 

83. Pollack M. Salmonella enteritidis In Mendel, G.L.,Benneth, J.E., and Dolin, K. Principles and  practice of 

infectious diseases. Edn 5, Churchill Livingstone, New York, 2000, 1114-1120. 

84. Pukumpuang, W., N. Thongwai and Y. Tragoolpua (2012). Total phenolic contents, antibacterial and 

antioxidant activities of some Thai medicinal plant extracts. Journal of Medicinal Plants Research, 6(35): 

4953-4960. 

https://doi.org/10.1515/aopf2017-0010
https://doi.org/10.15294/biosaintifika.v8i2.6519


Najma Gul Khan, Muhammad Anwar Panezai, Muhammad Ayub Kakar, Jahangir Khan Achakzai, 

Abdul Manan Kakar, Nazima Yousaf Khan, Ajab Khan Tareen, Zahoor Agha, Bushra Habibullah, 

Shabana Tareen– Biological activities and phytochemistry of tropical almond tree leaves 

extract from Gwadar, Balochistan (A Review) 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. XI, Issue 1 / April 2023 

134 

85. Ramos, F.M., A e, H.A., Couto, M.V.S.Do, Paix˜ ao, P.E.G., Martins, M.L., Carneiro, P.C.F., Maria, A.N., 

Fujimoto, R.Y., 2020. Terminalia catappa improves growth performance and survival of the Amazon leaf fish 

(Monocirrhus polyacanthus) larvae submitted to handling stress. Aquac. Res. 1–4. 

https://doi.org/10.1111/are.14783 

86. Rapha¨el, B., Rony, M.A., C´elestine, N.L., Louis-cl´ement, O.E., Jacques, L., Jean-, O., 2019. Phytochemical 

study and antioxidant activities of Terminalia catappa L. And Mitragyna ciliata Aubrev and Pellegr medicinal 

plants of Gabon. J. Med. Plants Stud. 7, 33–38. 

87. Rawlings ND, Morton R, Kong Y, Barett AJ. MEROPS, the peptidase database. Nucleic Acids  Res 2008; 

36:320- 525. 

88. Sathishkumar, P., M. Arulkumar, V. Ashokkumar, A. R. M. Yusoff, K. Murugesan, T. Palvannan, Z. Salam, F. 

N. Ani, and T. Hadi arata. 2015. “Modified Phyto-waste Terminalia Catappa Fruit Shells: A Reusable 

Adsor ent for the Removal of Micropollutant Diclofenac.” RSC Advances 5 (39): 30950–30962. 

doi:10.1039/C4RA11786G. 

89. Shahidi F, McDonald J, Chandrasekara A, Zhong Y. Phytochemicals of foods, beverages and fruit vinegars: 

chemistry and health effects. Asia Pacific J Clin Nutr 2008; 17:380-382. 

90. Shahidi F. Antioxidant factors in plant foods and selected oilseeds. Bio Factors. 2000; 13:179-185. 

91. Sharma R, Rana V. Effect of carboxymethylation on rheological and drug release characteristics of Terminalia 

catappa gum. Carbohydr Polym. 175, 2017, 728-738. 

92. Shi, S., X. Zhou, W. Chen, X. Wang, T. Nguyen, and M. Chen. 2017. Thermal and kinetic  behaviors of 

fallen leaves and waste tires using thermogravimetric analysis. BioResources 12 (3):4707–21. 

doi:10.15376/biores.12.3.4707-4721. 

93. Shinde, V., Dhalwal, K., Mahadik, K.R.: Pharmacologyonline News Letter 2: 1-11 (2007). 

94. Shokoohinia, Y.; Jafari, F.; Mohammadi, Z.; Bazvandi, L.; Hosseinzadeh, L.; Chow, N.; Bhattacharyya, P.; 

Farzaei, M.H.; Farooqi, A.A.; Nabavi, S.M.; et al. Potential anticancer properties of osthol: A comprehensive 

mechanistic review. Nutrients 2018, 10, 36. [CrossRef] [PubMed] 

95. Small W Jr, Bacon MA, Bajaj A, et al. Cervical cancer: a global health crisis. Cancer. 2017;123:2404-2412. 

96. Taganna JC, Quanico JP, Perono RM, Amor EC, Rivera WL. Tannin-rich fraction from Terminalia catappa 

inhibits quorum sensing (QS) in Chromobacterium violaceum and the  QS-controlled biofilm maturation and 

LasA staphylolytic activity in Pseudomonas  aeruginosa. J Ethnopharmacol 2011;134:865-71.  

97. Tapsell LC, Hemphill I, Cobiac L. Health benefits of herbs and spices: the past, the present, the  future. Med J 

Aust 2006; 185(4):4-24.  

98. Tekao T, Watanabe N, Yagi I, Sakata K. A simple screening method for antioxidant and isolation of several 

antioxidants produced by marine bacteria from fish and shellfish. Biosci Biotechnol Biochem 1994; 58:1780- 

1783. 

99. Thomson, L., & Evans, B. (2006). Terminalia catappa (tropical almond) Combretaceae (combretum family). 

Species Profiles for Pacific Island Agroforestry (www.traditionaltree.org) , 1-17. 

 

 

https://doi.org/10.1111/are.14783

