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ABSTRACT 
 

The current research study was designed to characterize leaf, peel and pulp of locally grown 

black variety of common fig (Ficus carica) followed by development of functional product and 

exploring its hypocholesterolemic & hypoglycemic potential through animal modelling. For the 

purpose, raw material (Ficus carica fruit & leaves) was procured from Abbotabad (Khyber 

Pakhtun Kha) and extracted with aqueous, methanolic and ethanolic solvents. Compositional 

analysis elucidated that fig components are good source of fiber, protein and minerals. Regarding 

extraction efficiency, aqueous solvent exhibited the highest recovery (8.17%) followed by 

methanolic (7.65%) and ethanolic (7.30%) solvents, respectively. Total phenolics, anthocyanins 

and flavonoids were found in descending order in leaf, peel and pulp, correspondingly. Amount 

of cyanidine-3-rutinoside was the highest in aqueous extract of fruit peel. Functional cakes were 

developed from three distinct levels (75, 150 and 225ppm) of leaf, peel and pulp extracts along 

with control for selection of best treatment and further using in bioevaluation trials. The 

developed cakes were evaluated in sensory analysis. Likewise, crust color, crumb color, taste & 

overall quality of cakes were scored best for T1 (150 ppm leaf extract) in comparison to control, 

while flavor, texture and cell uniformity were not altered by extracts.  

Afterwards, efficacy study in rats was conducted through two consecutive trials I & II for the 

validity of results. Rats were segregated into three main groups for normal, hypercholesterolemic 

and hyperglycemic studies based on diets. Each study comprised of four groups of rats ten in 

each. 150ppm leaf, peel and pulp extracts were supplemented in diets in addition to control after 

confirmation of raised glucose and cholesterol level in different rat groups.  The consumption of 

different fig treatments imparted non-substantial effect on feed and drink intake during entire 

study. Cholesterol, LDL and triglycerides were significantly reduced by different fig extracts 

however, pronounced decrease as (10.96 & 11.12), (13.56 & 12.25) and (9.64 & 9.01) % was 

examined for leaf extract during trial I & II, respectively. The significant increase in HDL was 

also recorded in rats feeding leaf extract based diet from 59±3.04 to 60.78±3.51 and 57±3.22 to 

58.70±3.35 mg/dL, respectively. Fig leaf extract was most effective than rest of the treatments 

and reduced glucose from 98±4.25 to 90.90±4.38 and 100±4.13 to 93.46±4.29 mg/dL in 

respective trials. Moreover, insulin level was also improved as 7.12, 5.23 & 3.56% by feeding 

leaf, peel and pulp extract in trial I and similar trend was observed in trial II. Furthermore, urea 



& creatinine level of fig extract fed rats was recorded as low as compared to control group, in 

which pulp affected least these parameters. AST, ALT & ALP concentrations were deceased in 

normal, hyperglycemic and hypercholesterolemic studies in descending fashion leaf>peel>pulp 

in both trials. Conclusively, fig leaf should be included in diet therapy in addition to fig fruit due 

to health promoting potential that can combat lifestyle related disorders. 
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CHAPTER 1   INTRODUCTION 

The interests of the consumers have burgeoned in the natural products owing to the raised 

awareness during the last few decades. Natural products have the potential to be used as 

therapeutic drugs for humans (Soni et al. 2014). Plants are inimitable food sources supplying 

not only basic nutrients for normal metabolism but also provide bioactive chemical 

components (Husain et al., 2013). Plants contain a broad range of bioactive compounds such 

as lipids, phytochemicals, pharmaceutics, flavors, fragrances, anti-oxidants and pigments. 

Plant extracts are widely used in the food, pharmaceutical and cosmetics industries (Wang 

and Weller, 2006). 

The phenolic compounds attained the prominent position among various bioactive 

compounds (Butt et al. 2009). These are secondary metabolites of plants origin and are 

widely distributed in different fruits and vegetables (Butt and Sultan, 2011). These functional 

ingredients play a crucial role for vitality of life and provide protection to the plants against 

ultraviolet rays, pathogens and indeed possess diversified role in human health (Harbone and 

Williams, 2000; Seiss et al., 2000; Parr and Bolwell, 2000). The health promoting potential 

associated with the consumption of fruits and vegetables resulting in growing interest in the 

extraction of the bioactive compounds (Wauthoz et al. 2007). 

Among plants, common fig (Ficus carica L.) is a deciduous tree belonging to family 

Moraceae, which is one of the earliest cultivated fruit trees. Mediterranean diets are 

characterized by abundant intake of this fruit (Solomon et al., 2006).  Fig is being used in 

fresh, dried form or as ingredient in various preparations. Fig is an excellent source of 

minerals, vitamins and dietary fiber and contains amino acids (Veberic et al., 2008). The 

seventy percent of the world’s fig production is grown in the countries of the Mediterranean 

coast (Oguzhan and Polat, 2011;Saoudi and El Feki 2012. Fig-producing regions typically 

have mild winters and hot, dry summers. In spite of these, the fig tree can withstand some 

frost and are drought tolerant. Figs can be grown on a wide range of soils, but the soil should 

be well-drained (Tous and Ferguson, 1996).  

Additionally, Ficus carica is one of only five fruit plants mentioned in the Holy Quran along 

with olives, grapes, pomegranates and dates. The medicinal properties of Ficus carica has 

been known for centuries and people still use it as a source of traditional medicine. Turkey 

and Afghanistan are major exporters of fig but Pakistan also has great potential for 
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cultivation of this fruit crop (Saeed et al., 2013). The production of fig in Pakistan was 459 

tons from 162 hectares in 2008.  Brown Turkey and Black Mission are two famous fig 

varieties being cultivated in Pakistan. Currently fig is being used as dried, fresh, concentrate, 

paste and ingredient in jams, jellies & baking ingredient (NARC, 2014). Figs are traditionally 

used as therapeutic agent, laxative, in cardiovascular, respiratory, antispasmodic and anti-

inflammatory remedies (Guarrera, 2005).  

Fresh and dried fig fruits are rich in phenolics and antioxidants. Dried figs contain high 

amount of calcium, potassium, and dietary fiber as compared to other common fruits (Vinson 

et al. 2005). Various phenolics such as phenolic acid, chlorogenic acid, flavones, and 

flavonols have been isolated from fresh and dried fig skins of Ficus carica. Dried figs 

contain higher amounts of total phenolics than pulp of fresh fruits, owing to the contribution 

of the dry skin. Quercetin rutinoside is the major individual phenolic component (Vallejo et 

al, 2011) while microbial 𝛽-D glucans has been isolated from Libyan figs of Ficus carica 

(Mawa et al, 2013). The contents of total anthocyanins, polyphenols and flavonoids in the 

skin of black colored fig are higher than pulp. Black color of peel contributed most 

anthocyanins as compared to green color (Solomon et al. 2006). The fruit skin contributed 

most of the polyphenols and antioxidant activity compared to the pulp especially in darker 

varieties. (Duenas et al. 2007). 

Fig leaves contain moisture (67.6%), protein (4.3%), fat (1.7%), crude fiber (4.7%), ash 

(5.3%) N-free extract (16.4%). Minor quantities of pentosans, carotene, bergaptene, 

stigmasterol, sitosterol, tyrosine, ficusin taraxasterol, betasitosterol, rutin, sapogenin, 

Calotropenyl acetate, lepeolacetate and oleanolic have also been determined in fig leaves 

(Ahmed et al, 2013). Aqueous extract of Ficus carica leaves contains the highest amounts of 

phenolics as compared to methanolic, ethanolic and n-hexane extracts. Similarly, it has 

higher radical scavenging activity due to considerable amounts of antioxidants with good 

antioxidant activity (Fatima et al. 2012). Leaves are found to contain higher quantities of all 

classes of compounds, except aldehydes and monoterpenes which have been determined in 

highest amounts in peels and pulps. Germacrene D, b-caryophyllene and s-elemene were the 

major squiterpenes detected in leaves of all varieties (Barolo et al, 2014). 

Methanol extracts of fig leaves have higher antioxidant activity compared to aqueous 

extracts. The potential significance of figs is therefore as source of antioxidants that could 



3 
 

help in reducing the level of oxidative stress and therefore extension prevents the 

development of chronic diseases (Ghazi et al, 2012). The  extract  of  Ficus carica  is very 

useful  for  hepatoprotective  in  rats  in combination with  rifampicin (hepatotoxic agent) and 

also used as medicinal plant in the treatment of liver diseases (Al-Jowari et al, 2009).  

Anthocyanins potentially inhibit intestinal α glucosidases and α-amylase activities, resulting 

in aggressive delay of carbohydrate digestion to absorbable monosaccharide. The 

suppression of postprandial hyperglycemia subsequently delays the progression of micro- 

and macro-vascular complications such as microangiopathy, cardiovascular, and 

cerebrovascular diseases (Ceriello, 2005). Cyanidin-3-rhamnoglucoside (cyanidin-3-

rutinoside; C3R), is the main anthocyanin found in fig fruit skin, accounting for 95% of the 

total anthocyanin content. These are mainly localized in peel of fig fruit whereas pulp 

contains slight content of these bioactive compounds (Flaishman et al., 2008).  

Figs are an excellent source of phenolic compounds such as proanthocyanidins. Fig 

proanthocyanidins are principally monomers of epicatechin and dimers and this low degree 

of polymerisation suggests that fig fruit might be a good source of bioavailable epicatechin 

monomers (Vallejo, 2011). Some phenolics with reported pharmacological properties have 

already been isolated from fig leaves, namely furanocoumarins like psoralen and bergapten, 

flavonoids like rutin, phenolic acids like ferulic acid, and also phytosterols like taraxasterol. 

Chlorogenic acid is a phenolic acid, which is very common in different parts of plants and 

fruit as well (Teixeira et al, 2005).  

The fig accessions display variable total phenolics, total anthocyanins, and total antioxidant 

profiles depending on fruit skin color. Fig accessions present an attractive array of diverse 

fruit skin colors, ranging from dark black to green-yellow. The dark accessions contain the 

highest levels of total phenolics, total anthocyanins, and total antioxidant whereas the yellow 

and green accessions contain the lowest levels (Oguzhan and Polat 2011). Black fig is 

significantly richer in polyphenols than the green variety (Alessandra and Piga, 2008). The 

postprandial hyperglycemia is regulated with administration of C3R due to delay in digestion 

of dietary carbohydrates leading to suppression of postprandial hyperglycemia 

(Adisakwattana et al, 2011). Moreover, the total  flavonoids  extract  from  the  leaves  has  

marked scavenging  effects  on  both  hydroxyl  and  superoxide anion  free  radicals  in  a  

concentration-dependent fashion (Ahmed et al, 2012). The phenols of figs enrich lipoproteins 
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in plasma and protect them from subsequent oxidation. The consumption of dried figs 

significantly increases the antioxidant capacity of human plasma. The total antioxidant 

capacity (TEAC) of the fresh figs correlates well with the amounts of polyphenols and 

anthocyanin (Yang et al, 2009).   

Polyphenols and flavonoids present in fig fruit and leaves act as antioxidant that is helpful for 

treatment of hypercholesterolemia and disturbed lipid pattern (El Shobaki et al., 2010). Ficus 

carica leaf extracts lower the cholesterol levels within the liver and serum with 

experimentally-induced nutritional hyperlipidemia (Rassouli et al., 2010). Fig leaves contain 

substances capable of stimulating the lipolytic activity of the plasma (Perez et al., 1999). 

Hydroextract  of  fig  leaf  administration  may  be  an alternative  method  to  reduce 

hyperlipidemia, particularly postprandially induced (Ahmad et al, 2007). The chloroform 

extract obtained from a decoction of leaves reduces blood cholesterol levels in streptozocin-

induced diabetic rats (Rassouli et al, 2010). Ficus carica contains flavonoids which increase 

HDL-cholesterol in plasma (Joerin et al, 2013). 

Additionally, decoctions of leaves of figs are effective in ameliorating post-prandial 

hyperglycaemia in Type 1 diabetes mellitus (Perez et al., 2003). Reduction in hyperglycemia 

and hypercholesterolemia have been confirmed by treatment of aqueous decoction of  fig 

leaves (Khan et al. 2011). Administration of Ficus carica to rats shows reduction in post 

prandial hyperglycemia in blood. (Serraclara et al, 1997). The extract induced a significant 

hypoglycemic effect after either oral or intraperitoneal administration (Perez et al., 1996).  

People are considered to be overweight if their body mass index (BMI) is 23-24.9Kg/m
2
, 

obesity grade I is 25-29.9Kg/m
2
 and obesity grade II is >30Kg/m

2
 in Asia as described by 

Inoue et al., (2000). Major causes of obesity are reduced physical activity and exercise 

(Moebus and Stang, 2007) moreover, increased consumption of sugar sweetened beverages is 

also a significant factor in children (Ludwig et al., 2001; Berkey et al., 2004; Phillips et al., 

2004) and adults over time (Schulze et al., 2004; Bes-Rastrollo et al., 2006). 

Hypercholesterolemia is not only a risk factor for atherosclerosis (NCEP, 2002) but also 

triggers oxidative stress and ultimately leads to lipid peroxidation (Cox and Cohen, 1996). 

Ficus carica has also been utilized in numerous baked goods i.e. cakes, bread, pies, & 

puddings filling & garnishing purposes (Fernandes et al. 2011). In addition, Crisosto et al. 



5 
 

(2010) explored the figs as an ingredient in baked goods and pastries, as a snack and in 

cooked dishes. The supplementation of fig leave juice to sunflower oil provides a good 

protection against oxidation due to presence of phenolic compounds. Keeping in view the 

above mentioned health promoting benefits of fig and the devastating health condition among 

masses the research project was planned to explore the potential of fig components to combat 

chronic diseases. The current study has been designed with the following objectives: 

 To explore the nutritional profile of extracts of fig fruit pulp, fig fruit skin and fig 

leaves 

 To explicate the effects of extracts of fig components on physico-chemical  and 

sensorial attributes of pan cakes 

 To explore the hypocholesterolemic and hypoglycemic potential of fig pulp, fig fruit 

skin and fig leaf extracts 
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CHAPTER 2  REVIEW OF LITERATURE 

The functional and health endorsing perspectives of various foods is often attributed to 

presence of bioactive molecules in them. The plants and their bioactive molecules are of 

considerable importance in the domain of nutrition not only for providing basic nutrients but 

also for prevention of various maladies. They indeed improve the quality of life (Namsa et 

al., 2011) throughout the globe. Plant based traditional medicines are also in use (Puri et al., 

2011) since immemorial times, however, their standardizations is essential in order to assess 

their potential (Chandel et al., 2011; Kaur et al., 2011; Gomez-Estrada et al., 2011). 

Epidemiological data portrayed inverse correlation between their consumption and declining 

incidence of several ailments (Kasuli, 2011). Fruits and vegetables contain array of 

compounds broadly categorized as phytochemicals that have profound influence especially 

for disease prevention. The recent era witnessed more coherent and systematic studies 

regarding these bioactive molecules and results in development of a segregated section i.e. 

functional and nutraceutical foods. These health promoting commodities are gaining 

attention of the consumer due to higher acceptability and raised level of awareness. These 

biologically active components are widely distributed in food such as spices, herbs, tea, fruits 

& vegetables and show considerable antioxidant activity in vivo & in vitro with significant 

health consequences (Butt and Sultan, 2011).  

The aforementioned debate is incomplete if we don’t look at our lifestyle. Currently, the 

lifestyle matters a lot in a variety of ways e.g. ease of life, less eventful with lavish/relish 

palatability. These all factors cumulatively resulted in diversified eating habits (Ibrahim et 

al., 2010). The metabolic reactions occurring in the body leads to production of some toxic 

metabolites like free radicals and indeed energy uptake and lack of physical exercise further 

worsen the health status of individuals. The widespread prevalence of various ailments 

including coronary heart diseases, diabetes mellitus, cancer insurgence, degenerative 

disorders, and lack of body inherent defense mechanism are often attributed to the lifestyle 

changes. The plants and their metabolites offer protections against such maladies if 

incorporated in the diet. They possess anticarcinogenic, hypocholesterolimic, hypoglycemic 

and other beneficial properties. Their consumption is also linked with improved immunity to 

protect against oxidative stress and allied disorders. Some of these phytochemicals dense 
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plants are bitter or astringent in their nature and usually receive less attention of the 

consumers and their acceptability is limited. However, these plants offer wide range of 

protection against various ailments (Snee et al., 2011).  

The desire to improve health and prevent disease continues to lead the search for new 

therapies. The interest in the medicinal properties of the natural products has increased 

significantly due to concerns about the side effects and other adverse effects caused by 

synthetic compounds. This interest has been a better understanding of the role of secondary 

plant metabolites in health promotion and disease prevention, as well as their functional 

potential are currently under the close supervision (Briskin, 2000).  The knowledge about the 

use of this plant is the result of many years of human interaction and the most desirable 

option, the more vigorous and more successful of the plants in the immediate environment in 

a given time (Lulekal et al, 2013).  Several plants have been traditionally consumed for 

medicinal purposes in the history of mankind. In recent years, numerous studies have shown 

that the part of pharmacological properties phytochemicals (Imam et al., 2015).  Traditional 

remedies on the basis of medicinal plants are the most important source of therapeutic to 

almost 80% of the population of the developing world (WHO, 2014).  The use of medicinal 

plants in Asia represents a long history of human interaction with the environment 

(Sasidharan et al., 2011).  The term "phytonutriments" simply means "plant food".  There are 

not many phytonutriments (PHYTOS) that have been identified; there are probably 

thousands of other people to discover. The most well-known are the PHYTOS carotenoids, 

flavonoids and isoflavones. Carotenoids are the yellow, orange and red pigment in fruits and 

vegetables. Dark, leafy green vegetables are rich in beta-carotene carotenoids, but the yellow 

color is usual is hidden by the chlorophyll, a green pigment in plants. Flavonoids are 

pigments that are reddish in the skin of red grapes and citrus fruits and isoflavones can be 

found in peanuts, lentils, soybeans and other legumes. Phytochemicals are accumulated in 

different parts of plants such as roots, stems, leaves, flowers, fruits or seeds. Many 

phytochemicals, including pigment molecules, often concentrated in the outer layers of the 

different tissues of the plant. The levels vary from one plant to another, depending on the 

variety, the treatment, the kitchen and the conditions (Saxena et al., 2013) on growth. It was 

evident that the consumption of foods rich in phytochemicals and fortified foods with them, 
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the antioxidant status desirable and the support obtained in the prevention of the development 

of degenerative diseases (Ancos et al., 2015).  

Natural products have the potential to be used as therapeutic drugs for humans and livestock 

(Soni et al., 2014).  Now there is a special interest of the researchers, producers, health 

authorities and the food, nutraceuticals and pharmaceuticals in the study of the earth and the 

tropical fruit products to isolate the phytochemicals for the use of supplements nutraceuticals, 

dietary supplements and new food products and pharmaceuticals (Ancos et al., 2015). The 

increase in the awareness of health has been one of the most important factors to stimulate 

the rapid global growth of the industry of functional foods and nutraceuticals (Basu et al., 

2007).  In recent years, the dissemination of modern health services requested a huge threat 

to indigenous practices due to its therapeutic effect potential quickly. However, even in the 

era of modern computing concept pharmacology, traditional medicinal plants are an 

important source and as a tool for the treatment of various diseases in developing countries 

(Karunamoorthi et al., 2014).  Since time immemorial, mankind depends in large measure on 

the plants as therapeutic agents to prevent phytosanitary/cure of several diseases. But, 

however, in the modern era, the pharmaceutical industry has prospered with the adoption of 

modern scientific techniques and biotechnological tools, and developed several medications 

that could save lives, which offers a speedy recovery. Subsequently, preventive and curative 

plant in veterinary quotas (Brower, 1998) in the last few years, the health of the aware people 

have begun to realize the side effects and health risks of chronic persistent undesirable 

conventional medicines. This has opened the way, healthy for the resurgence of the 

unprecedented interest in the plant. The nutraceuticals improve immunity and ensure the 

quality of life in terms of good health and longevity, providing a prophylactic approach 

(Karunamoorthi et al, 2014).  These fruits, fig, Ficus carica L., which is distributed in tropical 

and subtropical regions is, without a doubt, of great importance as a source of foodstuffs 

intended for human consumption (Al-Jowari et al., 2011)  

Introduction 

Ficus carica L. is one of the first fruit trees cultivated in the whole world. The main 

producers of figs are the Mediterranean countries, where these play an important economic 

role. In addition, it is a fruit that is widely used for human consumption, a time that is an 

excellent source of minerals, vitamins and dietary fiber, which is associated with health 
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benefits and longevity (Solomon et al. 2006; Oliveira et al., 2010). Ficus is one of the largest 

genera of medicinal plants with 750 species of woody plants, trees and shrubs that occur 

mainly in the tropical and subtropical regions around the world. The sex is notable for the 

large variation in its kind habits. In India, the most important species are Ficus, F. carica, 

Ficus racemosa and elastic. Ficus carica is commonly known as the "fig".  Various parts of 

the plant, such as the bark, leaves, buds, fruits, seeds, latex, and are important for medicine. 

The fig tree is a highly nutritious food and is used in industrial products. It is rich in vitamins, 

minerals, water and grease. 

Figs are one of the highest plant sources of calcium and fiber. Fig is believed to have 

originated in western Asia and have been distributed throughout the Mediterranean region. It 

has been cultivated for thousands of years; the rest of the figs have been found in excavations 

of Neolithic sites linked to at least 5,000 BC Fig trees are native to Anatolia and originated in 

the Caucasus region and the Mediterranean, in particular Turkey (Aksoy, 1995) 

Mediterranean and eastern regions of the Southeast Anatolia are the excellent place for 

cultivation of fig plants (Caliskan and Polat, 2011).  Hegiras are widely distributed 

throughout the country, near the Black Sea, in the Marmara region, the Aegean sea and the 

mediterranean coast, south of Anatolia and Central Anatolia inland valleys (Çaliskan & 

Polat, 2011).  Turkey is the world's largest exporter of fig. The total production of figs in the 

world is about 1,185 million tons and only Turkey produces approximately 245,000 tons (26 

per cent of world production and 36% of exports). Turkey is ranked first in the trade of fresh 

or dried figs (Gozlekci et al., 2011).  The ficus carica originates in Asia Minor and figs 

primary producers are now in the United States and the Mediterranean (Geun-Oh et al., 

2011).  Today, the fig is an important crop in the world for consumption both in fresh and 

dried forms (Solmon et al., 2010).  Approximately 90% of the harvest fig is used as dried figs 

(Jeong and Lachance, 2001). 

There was a fig tree in the garden of Eden, the fig is the fruit most frequently mentioned in 

the Bible. These figs are mentioned in the book of Psalms Babylonian date to approximately 

2000 BC and 2900 BC in Sumerian times and have been leading the medical use of figs. 

Legend has it that the Greek Goddess Demeter revealed for the first time to the fatal the 

fallen fruit, is called fig. It was the preferred fruit of Cleopatra, and ended his life with asp 

presented to him in a basket of figs. Each of the inhabitants of Athens, was a "philosykos", 
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literally translated, "the friend of the fig." The first Olympic figs were given as food for 

training and figs laurels were given as the winners of the first Olympic Games such as 

"currency" (Goor, L965). 

Figs are an important crop in the world and eaten both fresh and dried. Fig fruit juice when 

mixed with honey can be used for bleeding. Figs can also be used as light laxative, 

expectorant, diuretic (Solomon et al. 2006).  Dried figs are reports that a good source of 

carbohydrates, sugars, minerals, vitamins, organic acids and phenolic compounds (Veberic et 

al, 2008).  Both fresh and dried figs are rich in fiber and the polyphenols.  The figs are found 

to be a rich source of amino acids. These are also free of fat and cholesterol (Guarrera et al, 

2005) The phytochemical screening F. carica is proving to be a powerful source of 

flavonoids and polyphenols and other compounds such as arabinose, b-carotines amyrins, b-, 

glycosides, and b-xanthotoxol setosterols (Jeong et al., 2009). The alkaloids, flavonoids, 

coumarins, saponins, and terpenes have also been reported in the aqueous extract from dried 

ripe fruit of Ficus carica (Gilani et al., 2008). Various parts of the plant, such as fruits, roots 

and leaves of figs have many therapeutic benefits and are used in traditional medicine to treat 

various disorders, such as gastrointestinal disorders (colic, indigestion, loss of appetite and 

diarrhea), respiratory disorders (sore throat, cough and breathing problems), and 

cardiovascular disorders and is also used as an anti-inflammatory and antispasmodic (Duke et 

al., 1992).  Ficus carica was also found guilty of having diabetes, cholesterol-lowering, and 

Khadabadi hepatoprotector (Vinson et al, 2005), antispasmodic (Gilani et al., 2008), 

antipyretics, antibacterial, weight and antifungal activity of the immune response (Mi-Ran et 

al, 2009). 

Ficus carica (fig) is a fruit tree has been the home of the ancient Western Asia (Conditled, 

1969).  For human beings, both fresh and dried figs are considered as foods rich in nutrients 

that provide a multitude of health benefits (IPGRI, 2003).  The most important species of 

Ficus in India are F. carica, F. racemosa and F. elastic. Ficus carica belongs to the family 

Moraceae and is commonly called "fig" (Anjir).  Different parts of plants such as fruit, seeds, 

leaves, tender, bark, buds and have many medicinal uses latex (Joseph, 2011).  The main 

production of figs are Turkey, Egypt, Morocco, Spain, Greece, California, Italy, Brazil and 

other countries with warm, dry summers and mild winters.  Therefore, the fig is an important 

crop in the world and is consumed in dry and fresh. The figs are generally marketed after 
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drying because fig fresh fruit is available only during the season until the nuts (fig commonly 

found in the market. 

The figs, pomegranates, grapes, dates, olives, wheat and barley, are composed of seven 

native species of ancient Israel. Each of these groups (and not so strict in cash, because they 

all possess many sub-groups biodiversity particularly figs) have medicinal properties. The 

figs, which is almost certainly predate the human use of grenades, is probably the first 

cultivated plants, even before the grains and (date) honey, Grenada, the wine and olives 

(Kislev et al., 2006). 

The figs have been converted into more than 800 different species of Ficus, one of the most 

peoples in number of species of all kinds of plants. Edible figs are important both in the field 

of human and animal nutrition, as well as throughout the world, which is enough to hold the 

heat and humid regions".  The diversity in the number of species in relation to its 

morphology is exceptional, a range that extends from small shrubs to large-scale , and 

probably more wide of individual trees, the shade and fig trees (Ficus benghalensis); and also 

the diversity that exists within the same species, for example, Ficus carica, the common fig, 

with thousands of varieties distributed throughout the lift, in the Mediterranean, in the Indian 

subcontinent, the Far East, Latin America and the south Texas in the state of California, in 

particular. 

The medicinal properties of Ficus carica L. (Moraceae) have been known for centuries. The 

leaves and fruits of Ficus carica is traditionally used as a laxative, stimulating, against the 

diseases of the throat, cough medecine, emollient, emmenagogue and decisive (Bellakhdar et 

al., 1991; Guarrera et al., 2003). A decoction of the leaves is used for hemorrhoids, while the 

infusion of fruit can be used safely as a laxative for children. Fresh leaves can be divided into 

the warts (Baytop, 1984).  There are several reports on the special effect of the leaves of the 

fig tree (Ficus carica) in diabetes (Jouad et al., 2001).  The decoction of the leaves of the fig 

tree has been examined in the context of the control of diabetes, and demonstrates that the 

hypoglycemic action of short-term persist in human beings (Serraclara et al., 1998).  An 

aqueous extract of Ficus carica leaves to mislead a considerable hypoglycaemic effect in rats 

has been found, but the mechanism involved in the effect has not been elucidated 

(Konyaloglu et al., 2005). 
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Figs and fig trees in the world and Ficus were also very probably one of the oldest and best 

cultivated sources of medicines and food for people and pets (Flaishman et al., 2008). 

More or less generally agreed that the figs came from Asia Minor and have been successful 

in the dissemination in the world. With propagation is the time specifications of the morphic 

mutations between the original is in force in order to exploit different natural habitats, and as 

such, are in a lot of shapes and sizes. Many Ficus produce aerial roots that descend to the 

ground. In the case of some species of tropical forests, a small factory of Ficus is installed in 

a cup, and the suppression of the aerial roots, gradually overcoming and strangled his host. 

Ficus carica L. is a widely distributed species commonly grown, especially in dry climates 

and hot. Ideal for the intensive cultivation of figs is a semi-arid climate with irrigation. World 

production of figs is around one million tonnes, and is mainly concentrated in the 

Mediterranean. In this area, the figs have been cultivated for centuries and are the most 

frequently mentioned in the Bible of the fruits (Slavin, 2006). 

In the countries of the Northern Mediterranean, higuera produce one or two crops per year, 

depending on the cultivar. The first harvest is ennobled of flowers that were initiated during 

the previous year, and the ripening of the fruit at the beginning of the summer. The second 

crop (main) is produced from the buds of flowers emerge in the course of the season and the 

maturation of the fruit at the end of the summer. Therefore, the development of these two 

cultures is characterized by different climatic conditions. The fruits of the two cultures also 

may vary in size and shape (Seymouret al., 2011).  The figs are widely consumed fresh, 

either open or not. The fruits have a short shelf life, of course after harvest 7-10 days, but 

with a combination of colder conditions and a CO2 enriched atmosphere, the fruit can be 

stored up to 2-4 weeks (Sozzi et al., 2005). Figs are also very popular as the dried fruits and 

drying extends its storage capacity. As seasonal foods, figs are an important component of 

the mediterranean diet (Solomon et al., 2006).  This type of scheme is regarded as one of the 

healthiest and is associated with longevity.  Figs are an excellent source of minerals, vitamins 

and dietary fiber, are fat and cholesterol, and contain a large number of amino acids (Slavin, 

2006; Solomon et al., 2006).  In a similar manner to other types of fruit, figs contain sugars 

and organic acids that affect quality. Also contain phenolic substances, which contribute to 

its quality especially important, since it proved that its consumption can have a positive 

effect on human health. The level of the content in phenolic compounds in general influenced 
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not only by the variety, but also varies considerably from one part of the fruit of the other; in 

addition, it is very dependent on the technology that is developed in the garden ( Veberic et 

al., 2008). 

Figs have a series of characteristics that make them very suitable for the fermentation of fruit 

wines. The yeast can be adapted to the fermentation fig in the courses they have been isolated 

from the dried figs (Seymour et al., 2011).  In contrast, the dried figs have been exhaustively 

extracted with water "rafts" is suitable for the immobilization of the yeast in the fermentation 

of glucose. The method of immobilisation of fermentation of yeast allows a better and more 

uniform. It is used for fermentation of beer, the immobilization of the yeast rafts fig produces 

a rich beer more body obtained by immobilization with other natural materials. In accordance 

with the Chinese Patent Office, fermentation mixtures containing approximately equal parts 

of grape juice and pear juice produce a wine with "a good promotion of the health and 

nutrition, rich in effect good color, aroma and flavor. Has the effects of invigorate the spleen, 

digestion, hemorrhoids relief, relieve constipation, the delay in the aging, prevention and 

treatment of cancer, and the improvement of immunity. " 

Nutritional Importance 

The figs were considered by Janzen (1979) to have a high nutritive value because of its 

importance for fugivores specialized. In support of this, the figs were found by Vellayan 

(1981), which is higher than the fruit fig n caloric value. Nine figs Ugandans have consistent 

differences in the concentrations of nutrients between the fractions of the pulp and seeds. The 

pulp is more soluble in water. The composition of nutrients in the dried figs has indicated 

that it has the best score of the nutrients of the nuts, to be an important source of minerals and 

vitamins.  Forty grams of figs contains 244 mg of potassium (the 7 percent of daily 

requirements), 53 mg of calcium (6 per cent of the daily needs) and 1.2 mg of iron (6% of the 

daily requirements).  The level of calcium in the figs is very high. It is the second largest 

after the orange in terms of calcium content. A box of dried figs provides the same level of 

calcium as a box of milk. The presence of the phytosterols (433 mg/100 g dry weight) has 

also been reported in the fig fruit (Jeong and Lachance, 2001).  Fresh and dried figs also have 

relatively large amounts of crude fiber 5.5 %, w/w) and the polyphenols (Vinson, 1999; 

Vinson et al. , 2005). 
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The total anthocyanins, polyphenols and flavonoids of the film and the pulp of the 

commercial varieties of figs with different colors (black, red, yellow and green) have 

analyzed recently by Solomon et al. (2006).  The skin of the fruit has provided most of the 

polyphenols and antioxidant activity compared to the earth, in particular in the darker 

varieties. 

There is no indication of a difference from all the other nutrients. To calculate the caloric 

value, digestibility CCHOs presumed equivalent to the digestibility of the starch. This item 

requires a more in-depth investigation because CCHOs figs are probably did not contain 

starch. While Pectin is easy to digest for the enzymes of the mammals is highly fermentable 

and the energy available is probably because the chimpanzees of the bowel fermentation 

later.  The nutritional profile of the fig nuts has been revealed that the nuts on the fig has 

carbohydrates as an important element (73.50 %) corresponding to the value of the high 

energy (317.78 kcal).  Fig nuts has a very low fat content (0.56 %) can therefore be useful for 

weight loss (Vinson, 2005).  Moderate amount of protein (4.67 %) has been found in dried 

fruit while the content of the fiber in the diet (3.68 %) was good. Figs contain dietary fiber 

soluble and insoluble that consists of a series of health benefits. Dried figs contain moisture 

(16.63 %) and high ash content (4.65 %).  The moisture content affects the texture, taste, 

appearance and stability of the food, thus refers to attributes of storage of dried fruits. The 

ash content is a measure of the total amount of mineral substances in food. If the fruit of the 

fig tree (the majority) of the edible parts, the roots may be less edible, but you can also have 

some of the most powerful medicinal powers. Two new studies carried out since the year 

2009 show, for example, the powerful antidiabetic properties aqueous extracts of fig (Ficus 

benghalensis) roots, which may be attributed in large part to the presence of triterpenes 

pentacyclique or ethyl esters such as α-amyrin.  In addition, this action may involve transient 

increase in the levels of divalent cations that can affect the transport pumps or other 

mechanisms of cellular regulation calcium dependent and the balance of magnesium (Singh 

et al. 2009) Mechanisms. As a result, the first great potential use of Ficus roots can be 

considered as antidiabetic agents, at least for the roots of F. benghalensis. Ficus latex is 

known for the diversity of its medical profession through the millennia. The juice is dried in 

the shade and is stored. Traditional uses of the indigenous peoples around the world include 
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the treatment of the external warts, boils, and dermatitis, and external applications for 

rheumatic pains and ophthalmia (an inflammation of the eye). 

Shamans considered the latex Ficus peruvian master to be a very powerful plant that can help 

teach medicine and promote the ability to travel "submarine" in the spiritual realm. Training 

is provided by the applicant in a program of continence and a special diet that consists mainly 

of bananas and the fish, it avoids the white sugar, white flour, meat of various animals, and 

many other food restrictions. The applicant also has practice simultaneously with this 

program a series of songs, as well as the use of ayahuasca reinforced by several other "master 

of the plants".  Of the 16 teachers of plants used by the shamans, the latex of the Ficus, 

known as renaco is regarded as third in importance after the monkfish and the ayahuasca 

(Banisteriopsis mixture of review, Psychotria viridis, and other species) (Moon 1984a,b). 
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Nutritional profile of dried figs (%) 

Fruit 

Name  

Energy 

Kcal/ 

100g 

Total 

Carbohydrate 

Fat Protein Dietary 

Fiber 

Moisture Ash 

Dried 

figs 

317.78 73.50 0.56 4.67 3.68 16.63 4.65 

                                                                                                     (Neha et al., 2014) 

Dried figs have proved to be a very good source of minerals, including Sr, Ca, Mg, P and Fe. 

Relatively high amount of strontium is found in fig. The strontium has been discovered that 

contribute to good health of the bones. A proprietary form of strontium called strontium 

ranelate is used for the treatment of postmenopausal osteoporosis that reduces the risk of 

vertebral fractures and hip. It is the first agent antiosteoporotic appears to be increasing 

simultaneously decrease bone formation and resorption, resulting in the creation of a new 

bone tissue (Seymour et al., 2011). Calcium is the essential for the operating system; 

maintenance of general health, it is important that the strength of the bones and teeth. Many 

studies show that calcium is very useful for the prevention of osteoporosis and related 

fractures.  Magnesium is necessary for the action of the enzyme of the bones and teeth 

strong, balanced hormones, a healthy cardiovascular system and nervous. Recent studies 

confirm that magnesium plays an important role in the prevention of cardiovascular diseases 

(and Chiuve).  Phosphorus is responsible for the growth and repair of cells and tissues. Iron is 

necessary for the production of red blood cells and enzymes. 
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Mineral content of the fig fruits dry (mg/dl) 

Analyte Concentration  

Sr  Saturated 

Ca  1545.46 

Mg  679.04 

P  365.75 

Faith  29.49 

Zn  9.87 

Cu  5.02 

Mn  4.75 

SB  0.298 

                                                                                         

(Neha et al., 2014) 

 Phytochemical Profile 

Phytochemical analysis of the fig fruits dry (F. Carica) included the projection of the total 

phenolic compounds, total amount of flavonoids, alkaloids, saponins and other secondary 

metabolites. Values of total phenols, flavonoids, alkaloids, saponins have been calculated 

(Table 3). The secondary metabolites naturally present in fruits and vegetables have attracted 

considerable attention because of their alleged properties that promote health. Polyphenols 

have the ability to stabilize the electrons do not matched and have an ideal structure to 

prevent the oxidation of the leaching harmful free-radicals. What has been proven more 

effective antioxidants of vitamins E and C.  The flavonoids are contributing in the inhibition 



18 
 

of cell proliferation, the induction of apoptosis and inhibition of the enzymes and also 

antibacterial effects and antioxidants.  

However, Seymour (2011) used high performance liquid chromatography (HPLC) and 

detectors of mass spectrometry for determination of bioactive compounds in figs. They found 

that leaves and large flavonoids are quercetin and luteoline that ranged 631 and 681 mg of 

extract/kg, respectively. A composed the luteoline especially powerful against the cancer that 

is the owner of the 58 percent of the estrogenic effect of genistein and the activity to combat 

invasions remarkable in the cells of the human prostate cancer is reinforced in a synergistic 

way with the presence of the phenyl propanoid caffeique, acid, the dimer of gallic acid, in 

ellagic acid and fatty acid punicic acid octadecatrienoi.  In a study of 39 different phenolic 

compounds found in the leaves of 14 species of Ficus grows in the Budongo forest in 

Uganda, 14 of them from flavonols. 

S-glycosides, 6-OR-flavone glycosides and flavone 15-C-glycosides have been deemed 

worthy of the patterns of the same species and of the means of identification of the species 

(Vebric, 2008).  Flavonoid Glycosides new class of coumarin scutellarein is located in 

grapevine leaves is more prominent Furocoumarines, psoralen and bergaptene as such, are 

abundant as bathroom F. carica of the coumarin ombelliferone stories, 4 ", 5" and 

dihydropsoralene marmesine by 2.5 - 7x depending on the season (Solomon et al., 2006).  

The psoralens and bergaptene is isolated from the aqueous extract of the leaves of F. carica, 

and has been shown to exert a powerful antitumor action (Imam et al., 2015). In 2007, the 

company has shown potent inhibitory effects of coumarin, including those found on the 

sheet. A preliminary analysis of the pharmacokinetic data F. hirta Vahl sheet on rats has 

recently, the psoralen, and highlighted the potential of positive interaction between the 

combination of this equipment from other sources of biomass of plants and species 

(Sasidharan et al., 2011). 

On the phenolic acids and flavonoids also north of figs have been studied and gallic acid and 

chlorogenic acid, acid syringique, like catechine epicatechine and routine (Vebric, 2008) 

have been identified. Therefore, the total phenols and flavonoids have been estimated and 

that has been demonstrated to the fig extract a moderate amount. Alkaloids are the active 

components many anesthetics, sedatives, stimulants, sedatives and tranquilizers. Saponins 

can help lower cholesterol and reduce the risk of heart disease, but are considered to be toxic 
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antinutreints. In crude alkaloids and saponins have been calculated on the basis of dry weight 

(g/100 g). Large amount of alkaloids has been detected in fig extract, while the saponins 

present in very small quantities. Antioxidants such as phenols, organic acids, vitamin E and 

carotenoids trap free radicals, which inhibit the oxidation of mechanisms that can cause 

degenerative diseases (Ancos et al., 2015).  The phenolic compounds are secondary 

metabolites of common plants that not only the physiological functions of plants, but also 

positive effects on the health of human beings, because they can act as antioxidants.  

An important benefit of the Mediterranean diet is its high level of natural antioxidants 

derived from plants and fruits, including figs, that provide antioxidant vitamins (Solomon et 

al., 2006) and some of the highest levels of polyphenols in fruit commonly available (Vinson, 

1999) in the diet. Solomon et al. (2006) have shown that the more the content of polyphenols, 

anthocyanins and fruit on the fig, more antioxidant activity. Antioxidants can protect the 

plasma lipoproteins figs substantially raise the oxidation and plasma antioxidant capacity 

after consumption 4h (Vinson et al., 2005).  Figs are rich in minerals and sugars (Vinson, 

1999), especially in fructose and glucose (Al-Jowari et al., 2011).  Several phenolic 

compounds and flavonoids (Teixeira et al, 2006; Veberic et al., 2008) more polysaccharides 

(Yang et al., 2009) of the anthocyanins, phytosterols, fatty acids and have been characterized 

in the branches of figs and fig trees (Jeong and Lachance, 2001). Sugars and minerals have 

been characterized in the fruits (Solomon et al. 2006; Oliveira et al., 2010), (Solomon et al, 

2006) the antioxidant activity and anthocyanin content of sheets, plates, or Pele, and 

metabolic profile of figs (Al-Jowari et al., 2011). However, the components phytochemicals 

the characters as the total phenols, total anthocyanins, total antioxidant capacity of specific 

sugars and have not been compared between many accessions fig (Caliskan et al. , 2011). 

Secondary metabolites  

Some other secondary metabolites have been detected in fig dried fruits. A total of 68 

compounds were identified in the fig by GC-MS.  The main compounds identified by GC-

MS in the fruit extract were Beta-Amyrin fig, stigmasterol, campesterol, sitosterol gamma, 

oleic acid, isoamyl Laurate, α and β ϒ tocopherols, amyrins is considered very important, 

since the glycyrrhizine is probably derived from β-amyrin triterpene, used as natural 

sweetener (Solomon et al. 2006; Oliveira et al., 2010). The β-amyrins also found in 

coffee. Stigmasterol is used as a precursor in the manufacture of the hormone progesterone 
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semi-synthetic. Research has shown that the stigmasterol may be useful in the prevention of 

certain types of cancer, including ovarian cancer, prostate cancer, breast and colon, and is 

also found in the products based on medicinal plants of the tea. It is also a powerful 

antioxidant, hypoglycemia and the inhibition properties of thyroid (Solomon et al. 2006). 

The campesterol is also found in tooth coffee (herbal tea) and have the anti-inflammatory 

effect. Gamma is to lower the sitosterol serum cholesterol levels. The campesterol has 

many medical, cosmetics, and applications of functional foods and can contribute to 

antimicrobial activity and fruit antioxidants. It is the reduction of saturated fat and cholesterol 

activity and can therefore reduce the risk of heart disease (Caliskan and Polat, 2011). The 

oleic acid was also detected in the higo dry that is used as emollient. Isoamyl Laurate 

detected is also used as conditioner for your hair. ϒ α and tocopherols have been identified 

by the analysis. The alpha tocopherol form of vitamin E has been valued as a powerful 

antioxidant, which slows down the aging of the population. Vitamin E improves the 

metabolism and the immune system, reduces the risk of cancer and cardiovascular diseases 

and prevents cataracts. Gamma tocopherols have been found to reduce inflammation and 

regulate the factors that protect against some types of cancer. The components of the volatile 

oil of the leaves and fruits of Ficus carica were analyzed by GC-MS and the major 

components in the volatile oil of the leaves have been psoralen (10.12 % ), ß-damascenone 

(10.17 % ), benzyl alcohol (4.56 % ), acid behenique ( 4.79 % ), and the bergaptene (1.99 % 

), etc. , the major components detected in volatile oil of the fruit have been furfural ( 10.55 % 

), 5-methyl-2-furaldehyde or furfural (10.1 % ), and benzeneacetaldehyde ( 6.59. 
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Main secondary metabolites in F. carica 

Analyte Content 

 Total phenolic compounds 10.90 Μg GAE/mg of the 

sample. 

Total Flavonoids Cette 2.75 μg/mg sample. 

ALKALOID gross (g/ 100g MS) 9.6 % 

The saponins (g/ 100g MS) 0.59 % 

 

The composition of nutrients in the dried figs, which can become a great source of minerals 

and vitamins, 100 g serving the following: iron, 30 %; calcium, 15.8 %; potassium, 14 %; 

thiamine (B1) 7.1 %; and the riboflavin (B2) of 6.2 %.  The figs are free of fat and in sodium 

and cholesterol. Fig fruits contain at least 17 types of amino acids, including the aspartic acid 

and glutamine are the highest. Dried figs contain also higher than that of other fruits 

(Solomon et al., 2006) in relatively high amounts of raw fiber (5.8 %, w/w).  Ficus carica 

contains laxative substances, flavonoids, sugars, vitamins A and B of the acids and enzymes 

(Logaranjan et al., 2012). These are the good source of flavonoids and polyphenols, in 

addition to being rich in phytosterols lanosterol and stigmasterol. Several reports have shown 

that the sheet and cal strains contain antioxidants and antibiotics. Contain high concentrations 

of potassium, calcium, magnesium, iron, copper, manganese and sodium, while low in fat 

(Caliskan and Polat, 2011). 

These are an excellent source of minerals, vitamins, amino acids, raw fiber and phenolic 

compounds (Solmon, 2006); the phenolic compounds are important components of the 

quality of the fruit, due to its contribution to the flavor and color of the fruit. In recent years, 

the phenolic compounds from natural sources have been of interest in scientific research 

because many of its positive effects on human health, mainly because of their total 

antioxidant activity (Kojic et al., 2011) the composition of nutrients in the dried figs, which 

can become a great source of minerals and vitamins, 100 g serving the following: iron, 30 %; 
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calcium, 15.8 %; potassium, 14 %; thiamine (B1) 7.1 %; and the riboflavin (B2) of 6.2 %.  

The figs are free of fat and in sodium and cholesterol.  

The formation of volatile compounds in the fruit is a dynamic process, and in general the 

typical flavor of the majority of them is not present in the crop, develops after the ripening 

process. Volatile compounds present in fresh fruit and processed significantly affect your 

quality flavor and aroma, which is composed of a complex group of chemicals (Gozlekci et 

al., 2011). F. carica leaves are composed of several volatile organic compounds that are 

identified and assigned by different categories of chemicals such as aldehydes: methyl 

methylbutanal butanal, 2, (E) -2-pentanal, hexanal, and (E) -2-hexanal, alcohols: 1-pentene-

3-ol, 3-methyl-1-butanol, 2-methylbutanol, heptanol, benzyl alcohol (E) -2-Nonen-1-ol, 

phenylalcohol alcohol, acetone, 3-pentanone, esters, hexanoate, butanoate peroxydicarbonate 

acetate, benzoate and methyl salicylate, the monoterpenes: limonene, menthol, 

sesquiterpenes: a-cubenene, α-ylangene guaiene, α-, bourbonene copaene, β, β-gurjunene 

elemene, α and β-caryophyllene, β-cubebene, aromadendrene, α-caryophyllene, τ-cadinene 

muurolene, -, -germacrene muurolene, D and ( + ) -norisoprenoid ledene": -cyclocitral, and 

different compounds: psoralen (Oliveira et al., 2010), Pentane extracts of The fig . 

Caricacontain many volatile compounds: aldehydes benzyl alcohol, benzyl alcohol, pyranoid 

furanoid, linalol, (trans), the aldehyde cinnamique, indol, alcohol cinnamique, eugenol and 

artemia salina.those germacrene transcaryophyllenes: D, hydroxyl caryophyllene (and the 

bergaptene, angelicin Mawa et al, 2013).  Revealed that the dried fruit of the fig has carbs as 

an important element (73.50 %), that corresponds to their high energy value (317.78 kcal).  

Dry Fig fruit has a very low amount of fat (0.56 %), so that it can be helpful for weight loss. 

Moderate amount of protein (4.67 %) was found in the dried fruit and content of dietary fiber 

(3.68 %) was good. Figs contain dietary fiber soluble and insoluble that has a number of 

health benefits. Dried figs have proved to be a very good source of minerals, including Sr, 

Ca, Mg, P and Fe (Table 2).  Relatively high amount of strontium is found in fig. The 

strontium has been discovered that contribute to good health of the bones. Large amount of 

alkaloids has been detected in fig extract while saponins present in very small quantities. The 

prickly pear has been proved to have antibacterial activity above (Soni et al, 2014).  

The fruits are actually among the great gifts of nature, as they provide many essential 

nutrients for the health and maintenance of our body. It is usually consumed fresh, but can 
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also be consumed in a dry state most nuts provide essential nutrients and a variety of 

bioactive ingredients of the protection of the health to help reduce the risk of disease by the 

prevention of chronic diseases. Natural products have the potential to be used as medicines 

for humans and animals, these compounds, as well as its analogues, can also act as 

intermediaries to produce useful drugs (Bonamonte et al., 2010). Ficus is one of the largest 

genera of flowering plants of the mulberry family with more than 800 species of trees, 

shrubs, vines and epiphytes, hemi creepers in the tropical and subtropical region of the world 

(Gozlekci et al., 2011).  

The branches, leaves and fruits, when the skin is cut, gummy exude sap contains many 

different compounds and different proteolytic enzymes (ficin, lipodiastase triterpinoids, 

amylase inhibitors) and Furocoumarines. Enzymes are a potential irritant and therefore, 

damage the phototoxic effect of coumarins. In La Higuera, the Furocoumarines be presented 

include the psoralen, 5-methoxypsoralen (5-MOP), 8-methoxypsoralen (8-MOP), and 4-

dihydropsoralene (Bonamonte et al., 2010). 

Anthocyanins 

Fifteen of anthocyanin pigments were detected, most of them contained the cyanidine (CY) 

pelargonidin as aglycone; certain derivatives (PG) are also found. Rutinose and glucose is 

present in the replacement of the sugars and acid, acylation with malonique. The lowest 

levels of Peonidin 3-rutinose (PN 3-rutinoside) have also been found on earth. Other notable 

features in the composition of the pigments anthocyanidiques FIG pigments derived from 

detection, i.e. 5-carboxypyranocyanidin-3-rutinoside, cyanidine 3-condensed dimer rutinose 

five pigments containing CC linked anthocyanins (CY and PG) and flavanol (like catechine 

epicatechine and waste. The total content of anthocyanins present on the skin varies between 

32 and 97 mgg_1 and between 1.5 and 15 mgg_1 in the earth. The main anthocyanins in the 

two sides of the fruit was Cy3-rutinoside (48 to 81% on the skin and 68-79% in the ground) 

generally followed by CY 3-glucoside-- (5-18% skin and 10- 15% of the pulp). Malonyl 

derivatives, those were more abundant in the skin (1.2 to 6.5 %) than in the flesh (from 1.0 to 

2.6 %). Recent studies have shown that antioxidants may protect the lipoproteins in the 

plasma fig and oxidation to produce a significant increase in plasma antioxidant capacity 

during 4 h after consumption (Vinson et al. , 2005).  In addition, Solomon et al. (2006) have 

shown that the increase of polyphenols and anthocyanins, especially in the fig fruits, plus the 
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antioxidant activity has been. To our knowledge, there have been no studies on the 

composition of the pigments detailed in fig. The first studies of Robinson and Robinson 

(1932) has identified the cyanidine 3-glucoside-- (Cy3-x-gluc essay).  In addition, it was 

reported four anthocyanins in the fig, with the cyanidine 3-rhamnoglucoside (Cy-3 RUTH) 

represents 75% of the total; other pigments pigments 3.5 diglucoside secoisolariciresinol. (11 

%), cyanidine 3-glucoside-- (11 %) and three pelargonidin rhamnoglucoside (3 %) (Puech et 

al, 1975; Solomon et al, 2006). The total anthocyanins, polyphenols and flavonoids of the 

film and the pulp of the commercial varieties of figs with different colors (black, red, yellow 

and green) have analyzed recently by Solomon et al. (2006). 

Flavonoids 

Flavonoids are a family of plant compounds that share a flavone skeleton (the same molecule 

of three rings with the hydroxyl (OH) groups).  You can produce a multitude of other 

substitutions, derived from the subclass of the various compounds and flavonoids found in 

these sub-classes. Flavonoids also occur either as glycosides (groups of glycated hemoglobin 

glycated hemoglobin with [ ]) or aglycons (without sugar) (Kelly, 2011).  As a component of 

the diet, it is estimated that flavonoids have properties that promote health due to its high 

antioxidant capacity in systems in vivo and in vitro. The number of studies have 

demonstrated a protective effect of flavonoids against many infectious diseases (bacterial and 

viral diseases) and degenerative diseases such as cardiovascular disease, cancer and other 

age-related (Kumar and Pandey, 2013) diseases several flavonoids have been shown to be 

best radical scavengers peroxygen vitamin E, vitamin C or glutathione, which are produced 

by the normal metabolism and play an important role in cellular defense against oxidative 

damage (Solmon et al. 2010).  Distribution of the flavonoids in plants depends on several 

factors, including the variation and the degree of exposure to light. Flavonoids are found in 

larger quantities in the diet of human beings (Yao et al., 2004). 

The major bioactive compounds present in the extract Ficus carica (FC fragment) are the 

flavonoids such as quercetin, luteoline and the compound 6-O-acyl-beta-D-glucosyl residues-

beta-sitosterol (Logaranjan et al., 2012).  Review of the literature has revealed the presence 

of coumarins, flavonoids, sterols, triterpenoids, anthocyanins, etc. in different parts of the 

plant. The dry seeds contain fatty acids that contain fixed oil vizoleic , linoleic acid, linoleic 

acid, l 'palmitic acid, stearic acid, arachidic acid is. The leaves contain bergaptene, 4 ", 5 
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"dmethylenecycloartanol ihydropsoralen 24 routine, the ombelliferone, marmesine, 

stigmasterol, beta-sitosterol, ficusogenin, lupeol, ψ-ester taraxasterol psoralen and tyrosine 

the moisture, protein, crude fat, crude fiber, ash, make extracts, pentosans, carotene on the 

basis of dry weight (Chang et al. , 2004) latex contains linoleyl 6-O-beta-D-glucosyl 

residues-β-sitosterol, 6-O-β-oleoyl-D-β-sitosterol glucosyle, 6-O-palmitoyl-ß-D-glucosyl 

residues-β-sitosterol, rubber, resins, albumin, another by Juan Cerin, peroxidase sugar and 

malic acid lipase, renin, proteolytic enzymes, diastase, esterase, catalase and . The fruits 

contain the cyanidine-3-O-glucoside--cyanidine-3-Orhamnoglucoside, saturated fat, 

cholesterol, sodium, soluble sugars, protein, vitamin A, vitamin C, calcium, iron (Ahmad et 

al., 2012). 

The coumarin, and many others have been tested in phenyl-benzopyrones high protein 

edema, and able to subsidize the swelling. The coumarin and its derivatives are very effective 

against the inflammatory response in addition to its stimulating effect on the macrophages; 

coumarin has been shown to activate other cells of the immune system (Jain and Joshi, 2012) 

triterpenoids are widely used in Asian medicine (Libya, 2007) of bioactive compounds 6-O-

acyl-ß-D-glucosyl residues-beta-sitosterol, the rest linoleyl acyl palmitoyl and mainly with 

small amounts of sodium stearyl and oleyl , which has been isolated as a potent cytotoxic 

agent of the fig tree (Ficus carica) latex. The two natural and synthetic compounds show 

inhibitory effects on the in vitro proliferation of different cell lines of breast cancer (Joseph 

and Raj, 2011) quercetin prevents tissue injury induced by the free radicals in various ways. 

One way is directly to the elimination of free radicals. By the free radicals, the flavonoids; in 

particular the quercetin can inhibit the oxidation of LDL in vitro. This measure protects 

against atherosclerosis (Lakhanpal et al., 2007) quercetin significantly reduced the 

concentration of MDA test, a marker of lipid peroxidation in homogenates of the stomach 

(Coskun et al, 2004). 

Figs are an excellent source of phenolic compounds as Proanthocyanidins are. 

Proanthocyanidins, polymers of flavanes-3-operation, are especially known to contribute a 

astringent flavor to foods and are the second most abundant after phenol of the lignin. Fig 

Proanthocyanidins are mainly of the monomers (EPI) like catechine and dimeric and the low 

degree of polymerisation fig suggests that the fruit could be a good source of bioavailable 

(PAI) monomers like catechine (Vallejo et al. , 2012) The Diet that has eliminated the 
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anthocyanin significantly the development of obesity, the normalized in tooth in the white 

adipose tissue, the epididymis, and hyperglycemia induced by the high power best bold 

C57BL/ 6J mice (Tsuda et al. Puech, 2004), and his colleagues the hypertrophy of the mouse 

suggests the presence of three fig anthocyanins (mission) fruits, namely the cyanidine-3-

rhamnoglucoside, cyanidine3, 5-diglucoside secoisolariciresinol.pelargonidin and 3-

rhamnoglucoside cyanidine, with the-3-rhamnoglucoside however, the main pigment of 

mature skin. In addition, the variety, Fig Tree dark (Mission), C3R showed 33% total 

antioxidant capacity. Puech et al. (1975) proposed the only cyanidine Solmon 

anthocyanidiques institutional skeleton is discussed in the fig fruit (Solmon et al., 2006 ) C3R 

has been found that the main pigment in the skin of the fruit (Solmon et al., 2006) Tsuda, et 

al have shown that the cyanidine 3-O-beta-D-glucoside-- (C3G) that is typical of the 

anthocyanins, has antioxidant activity and anti-inflammatory based on in vitro and in vivo 

studies (Tsuda et al., 2004)  C3G of crude extract in the diet have been cleaned up 

considerably the development of obesity and the hypertrophy of the adipocytes epididymis 

normalized white adipose tissue (WAT) induced by the high fat diet (Sasaki et al., 2007). 

Health Claims 

Various parts of the plant, such as fruits, roots and leaves of figs have many therapeutic 

benefits and is used in traditional medicine to treat various disorders, such as gastrointestinal 

disorders (colic, indigestion, loss of appetite and diarrhea), disorders of the respiratory tract 

(sore throat, cough and bronchial problems), and cardiovascular disorders and is also used as 

anti-inflammatory and antispasmodic (Bonamonte et al., 2010).  The fig has traditionally 

been used for its medicinal virtues antispasmodic that metabolic disorders, cardiovascular 

diseases, respiratory, (Goodman, Gilani Hinge) and anti-inflammatory. 

The root is tonic, useful in leucoderma and moth. The fruit is sweet, antipyretics, tonic, 

laxative useful in inflammation, weakness, paralysis, disease "Vatta" head, liver and spleen, 

pain in the chest, the cure hemorrhoids, stimulate hair growth. The milky juice is expectorant, 

diuretic, and dangerous to the eyes. Fig latex is used as anthelmintic (Jeong et al., 2001).  

Ficus carica was also found guilty of having diabetes, lower cholesterol levels and the Canal 

(2000), hepatoprotector (Tsuda et al., 2004), antispasmodic (Gilani, 2008), antipyretic, 

antibacterial, antifungal drugs exploration activity and the immune response.  Dried figs are 
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used as a dietary supplement for diabetics, and due to the large amount of sugar; eaten fresh 

(Veberic, 2008). 

Figs are the most effective in reducing the levels of fats in the blood. The two forms and 

dried fresh Figs contain soluble fiber in considerable quantity. 100 G of figs provides 

approximately 1 g of soluble fiber according to a 1997 base (Tsuda et al., 2004), but almost 4 

times this amount (3.47 g/100 g) as Vinson (Vinson, 1999).  Dried fruits such as figs in 

California mission has greater density nutritious, high in dietary fiber, increase of the 

duration of the conservation and significantly higher phenol content of antioxidants in 

comparison with fresh fruit (Rimm, 1996).  When the figs are diluted in water increases the 

viscosity and the intestinal transit time may be stretched, delay in gastric emptying and 

reduces the absorption of glucose. These actions have the potential to reduce the postprandial 

glucose concentrations in the blood and to reduce the cholesterol in the blood (Rimm, 1996). 

Cardiovascular Diseases and hypocholesterolemia  

Cardiovascular disease (CVD) causes 17.1 million deaths (29% of all deaths each year  in the 

world, which makes it the number one killer of the world. Eighty-two percent of these deaths 

occur in low- and middle-income countries (Chaudhry et al., 2012).  Cardiovascular disease 

(CVD) remains a major challenge for the population of the world, not only for the obvious 

implications for the health, but also because of the substantial tax burden that is associated 

with a direct and indirect processing and hospitalization (Rideout et al., 2012).  

Unfortunately, the number of cases in the world should grow cardiovascular in the next 20 

years. The increase in the levels of serum concentrations of total cholesterol, triglycerides, 

very-low-density lipoproteins (VLDLs), low-density lipoproteins (LDL) and decrease of the 

rate of high-density lipoproteins (HDL-C) in the blood is known that hyperlipidemia 

(Javed et al., 2013 ), although the pharmacotherapy dyslipidemia is effective in the reduction 

of the risk factors that predatent the VCM, fear for the safety of medicines and expenditure 

has renewed public interest in the promotion of the health of the reduction potential of the 

disease and the bioactive compounds food that previously were of a large part of our 

ancestral food plans(Rideout et al., 2012),  There are certain functional foods reduce 

cholesterol and the extract of traditional plants as Cydonia oblonga Mill which become more 

and more attention these days, due to its activity to reduce the rate of total plasma 

cholesterol. This type of food and plant extracts are possibly alternative therapy for the 
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treatment of hypercholesterolemia.  Approximately 2000 plants are identified and these will 

offer protection against various heart problems, such as ischemic heart disease and 

cholesterol (Mahmood et al., 2010).  

It has been widely reported that the phytosterols lower serum cholesterol in animals and 

humans (Sklan et al., 1974).  THE hypocholesterolemic effect of phytosterols can be 

explained by three mechanisms, including inhibition of cholesterol absorption (a), (b), the 

liver cholesterol esterase and (c) of inhibitors of HMG-CoA reductase (Kritchevsky and 

Howard, 1997).  Cholesterol is the main sterol concentrations in animals whose free 

cholesterol is used to stabilize cell membranes and fatty acid esters of cholesterol, which are 

a form of storage/transport, is usually associated with triglycerides. Plant membranes contain 

very little or do not contain cholesterol, and in its place several phytosterols that are similar 

in structure to that of the types of cholesterol phytosterols that have a structure similar to 

cholesterol (Moreau et al. 2002) Phytosterols are counterparts cholesterol products of animal 

origin. Are similar to cholesterol, but with some changes in structure. These changes are the 

result of a side chain and include the addition of a double bond and/or group methyl or ethyl. 

The most common of the sterols are b-sitosterol (SIT), Campesterol and Stigmasterol 

(Awad and Fink, 2000). 

The composition of the phytosterols, including campesterol, stigamasterol fucosterol, 

sitosterol and components of the fig has also been comprehensively explored by various 

researchers. All the "parties" are considered to have Campesterol Stigmasterol and sitosterol, 

which are the most common phytosterols in nature. Amyrin and two unidentified compounds 

are present in all the "parties".  Sitosterol is the main sterol in all the "parts" of the fig tree 

(Jeong and Lachance, 2001) plant sterols, sitosterol and campesterol, that are not synthesized 

endogenously in man. In spite of its structural similarity with the cholesterol, the presence of 

methyl or ethyl groups respective in the side chains of sitosterol and campesterol resulted in a 

poor absorption. In the intestinal lumen apparently plant sterols compete with cholesterol for 

incorporation in the mixed micelles and the rest of the steps in the absorption of the mucosa 

(Ikeda et al., 1988).  Therefore, the intestinal absorption of cholesterol is reduced to the 

extent of the large dose of plant sterols, which are generally applied in crystalline form, are 

used for the treatment of hypercholesterolemia (Ashton et al., 1993), Fig also contains 

several drugs that is, flavone, the routine and quercetin used for cardiovascular diseases 
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(Gozlekci et al., 2011) also contains phenolic antioxidants (flavonoids and polyphenols) that 

monophenols or are at least partially responsible for its beneficial effects on heart disease and 

cancer ( Al-Jowari et al., 2011) The fruit is the fat and cholesterol (Mihály Ficsor et al., 

2013) The decoction of Ficus carica leaves, after intraperitoneal administration in Rats, has 

demonstrated a clear activity hypotriglyceridaemic (Perez et al., 1998), the aqueous phase 

Humor decoction of the leaves of the fig tree, after treatment with HCl, centrifugation, 

treatment with sodium hydroxide (NaOH) and extracted with chloroform (CHCl3), the 

organic phase of the management of the diabetic rats made by STZ has led to a decrease in 

the concentration of total cholesterol and a decrease in the levels of total cholesterol HDL 

cholesterol / (in comparison with the control group), with a reduction of hyperglycemia 

(Khan et al.,  2011). 

Diabetese 

Diabetes mellitus is a chronic disease that affects the endocrine disorder of the metabolism of 

carbohydrates, proteins, fats, water and electrolytes. Includes a group of metabolic diseases 

characterized by hyperglycemia, in which the levels of sugar in the blood is high, either 

because the pancreas does not produce enough insulin or the cells do not respond to the 

insulin produced (Nickavara Yousefian, 2009) pancreatic alpha-amylase is a key enzyme in 

the digestive system, which catalyzes the first step in the hydrolysis of starch into maltose 

and finally glucose equivalent. The breakdown of starch food has led to a high concentration 

of postprandial hyperglycemia. By delaying the hydrolysis of starch by inhibiting alpha-

amylase levels is one of the therapeutic approaches to control the descent of the postprandial 

hyperglycemia in the prediabetes, diabetes, and obesity (Akkarachiyasit et al., 2011) The 

number of people with diabetes is increasing due to population growth, aging, urbanization 

and the increase in the prevalence of obesity and physical inactivity (Wild et al., 2004) 

during a long period, the products of plant origin have been used for the treatment of 

diabetes, particularly in developing countries, where resources are limited, and the 

affordability and access to modern treatments is a problem (Nair et al., 2013). 

Leaves fig (Ficus carica) have been used traditionally in the treatment of diabetes, a study 

that began in rats with diabetes. Both have been judges hypoglycaemic activity long-term 

effects (Serraclara et al, 1997) aqueous extract of the leaves Ficus carica has clearly revealed 

a hypoglycaemic effect in rats with diabetes (Perez et al., 2000).  The most substantial 



30 
 

decrease in the rate of sugar in the blood are obtained through the provision of Ficus carica L. 

leaves show significantly greater decrease in blood glucose levels (Khan et al. , 2011). 

Serraclara and his colleagues have demonstrated in their research that the short-acting 

hypoglycemia in FC, as the persistence in the human body was not less insulin administered 

and there has been a decrease in the level of sugar in the blood (Serraclara et al., 1997), fig as 

an excellent source of proanthocyanidins are have had a significant effect on inhibition of 

alpha-amylase pancreatic duct. The flavonoids and proanthocyanidins have been described to 

have an inhibitory activity of the amylase, which offers the possibility to control 

hyperglycemia in diabetes. 

The cyanidine-3-rhamnoglucoside (cyanidine-3-rutinoside ; C3R) is the most important part 

of the anthocyanin found in the skin of the fig, which accounted for 95% of total 

anthocyanins the decline of the postprandial hyperglycemia was inhibited after co 

(Flaishman, et al., 2008) - Management of C3R and substrates. Test to confirm the results of 

the in vitro studies, indicating that the effect of C3R, delaying the carbohydrates in the diet 

and the disaccharides digestion is due to inhibition of the activity α-glucosidase in the small 

intestine, which lead to postprandial hyperglycemia (Adisakwattana et al., 2011). 

Liver Diseases 

The liver as a vital organ in the body is the main responsible for the metabolism of 

endogenous and exogenous agents. Plays an important role in the elimination of drugs and 

the therapy of detoxification and liver damage can be caused by xenobiotics, alcohol, 

malnutrition, infections, anemia, and medications (Eïdi et al., 2012) liver disorders are often 

found in the general practice. Recent data indicate that 5.5 million Americans suffer from a 

chronic disease of the liver. At least 1% of asymptomatic patients have elevated the results of 

liver function tests, despite the fact that the incidence of abnormal results varies considerably 

depending on the population studied (Mahl and Grady, 2006) substances hepatotoxic drugs 

can react with cellular components and basic therefore induce almost all types of liver 

lesions. A number of studies have shown that extracts from plants that have a antioxidant 

activity protecting against CCl4hepatotoxicity by the inhibition of lipid peroxidation and the 

improvement of the activity of antioxidant enzymes (Jahan et al., 2004) the methanol extract 

of the leaves of ficus caricature, administered prophylactically, shows a significant induced 
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liver protection against CCl4- as evidenced by the reduction toxinmediated has increased the 

pace of serum transaminases, ALP, and total bilirubin in rats ( Mohan et al., 2007).  
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CHAPTER 3  MATERIALS AND METHODS  

The present research was carried out in Department of Food Science, Nutrition & Home 

Economics, Government College University Faisalabad. The fruit and leaves of (local 

black colored) Mission-variety were procured from market of District Abbotabad, Khyber 

Pakhtoon Khwa Pakistan. Then the fig leaves and fruits were subjected to extraction and 

in vitro characterization. Afterwards, the resultant extracts were supplemented in the 

functional product i.e. functional cake. Moreover, therapeutic potential of these 

nutraceuticals were investigated against hypercholesterolemia & hyperglycemia. 

Furthermore, proposed research plan was discussed with University Ethical Review 

Committee. The committee approved the research plan due to its beneficial effects in life 

style related maladies. The detail of materials and methods followed are conferred herein:  

3.1. Procurement of raw material 

Local black colored (Mission) fig (Ficus carica) of District Abbotabad, Khyber Pukhtoon 

Khwa, Pakistan was selected for the current study.. Mission variety is abundantly found in 

hilly areas of Pakistan. Peel of black variety is rich in total phenolic components. The  fruit & 

leaves of Fig were procured in July-August fruit season and transported to Faisalabad in 

lyophilized state. The raw material was cleaned to remove the adhered dirt, dust and other 

foreign debris. Then, fruit was skinned to prepare pulp and peel portions. Likewise, 

various analytical and HPLC grade reagents and standards were purchased from Merck 

(Merck KGaA, Darmstadt, Germany) and Sigma-Aldrich (Sigma-Aldrich Tokyo, Japan). 

Diagnostic kits were purchased from Sigma-Aldrich, Bioassay (Bioassays Chemical Co. 

Germany) and Cayman Chemicals (Cayman Europe, Estonia) for bioevaluation. Efficacy 

study was conducted on male Sprague Dawley rats. Rats were housed in the Animal Room of 

Physiology Department, Government College University, Faisalabad, Pakistan.  

3.2. Chemical analysis  

The Ficus carica leaves, peels and pulps were analyzed for the proximate composition 

i.e. moisture, crude protein, crude fat, crude fiber, total ash content and nitrogen free 

extract according to their respective protocols mentioned in AACC (2000). The brief 

description of each method is elaborated herein. 
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3.2.1. Moisture content 

The moisture content was measured by following the protocol of AACC (2000), Method No. 

44-01. The weighed amount of sample was dried in drying oven (Model: 202-0A, China) at 

105±5
o
C till constant weight. 

3.2.2. Crude protein 

The percentage of crude protein was estimated by using Kjeltech System (Model: Serin-Nr: 

808-100, Behr Dusseldort) following the procedure of AACC (2000), Method No. 46-13. 

The sample was digested with concentrated H2SO4 and digestion mixture 

(CuSO4:FeSO4:K2SO4 100: 10: 5) for 5-6 hours till light greenish or transparent color. The 

digested material was further diluted up to 250mL with distilled water followed by 

distillation by taking 10mL of diluted material and 10mL of 40% NaOH solution in the 

distillation assembly. The liberated ammonia was collected in 4% boric acid solution 

containing methyl red as an indicator. Finally, distillate was titrated against 0.1 N H2SO4 

till golden brown end point. The crude protein percentage was calculated by multiplying 

nitrogen (N) with a factor 6.5. 

3.2.3. Crude fat 

Fig fruit and leaf samples were taken in Soxhlet Apparatus (PCSIR, Model: SE-1A/02, 

Pakistan) using n-hexane as solvent following the guidelines of AACC (2000), Method 

No. 30-10. For the purpose, 3gram g sample of both fruit & leaves were used. 

3.2.4. Crude fiber 

The crude fiber was estimated by using fat free sample and digested with 200 mL of each 

1.25% H2SO4 followed by 1.25% NaOH solution. Crude fiber of the Fig peel, pulp and 

leaf was determined through Fibertech (Labconco Corporation Kansas, USA). The resultant 

residues were ignited in muffle furnace. Fiber %age was calculated according to AACC 

(2000), Method No. 32-10.  

3.2.5. Total ash 

Ash content was determined by direct incineration of Fig fruit peel, pulp and leaf samples 

as per protocol of AACC (2000), Method No. 08-01. The crucible was heated on the 
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flame and then ignited in the Muffle Furnace (MF-1/02, PCSIR, Pakistan) at 500+50
o
C till 

grayish white residue.  

3.2.6. Nitrogen free extracts (NFE)  

The nitrogen free extract (NFE) of Ficus carica samples were calculated according to the 

following expression: 

NFE % = 100 – (CP % + CF % + CF % + Ash %) 

CP = Crude protein 

CF = Crude fat 

CF = Crude Fiber 

3.3. Mineral Profile 

 The mineral profile of fig peel, pulp and leaf samples were carried out by following 

AOAC (2006). The sodium (Na) and potassium (K) and calcium (Ca) were assessed by 

Flame Photometer-410 (Sherwood Scientific Ltd., Cambridge) whilst, , magnesium (Mg), 

zinc (Zn), manganese (Mn), iron (Fe) and copper (Cu) were determined through Atomic 

Absorption Spectrophotometer (Varian AA240, Australia).  

3.4. Total dietary fiber (TDF) 

The Ficus carica leaf and fruit samples were analyzed for their total dietary fiber content 

according to AACC (2000). Respective samples were dispersed in a buffer solution and 

incubated with heat-stable α-amylase at 95-100°C for 40 min. After cooling the samples 

up to 60°C, these contents were incubated at 60°C for 30min with the addition of 100µl 

protease enzyme.  Finally content were incubated with amyloglucosidase enzyme 

(100µL) at 60°C for 30 minutes. The total dietary fiber was precipitated with the addition 

of ethyl alcohol in 1:4 ratio.  The content were filtered and washed with ethyl alcohol and 

acetone. A blank sample was run throughout entire method with samples to determine 

any contribution from reagents to residue. The TDF was calculated by the following 

formula: 
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Residue weightt – protein – ash – blank 

 TDF (%) =   --------------------------------------      x 100 

   Sample weight 

3.5. Soluble dietary fiber (SDF)      

The leaf, peel and pulp samples were investigated for soluble dietary fiber by following 

AACC (2000) Method No. 32-07, by utilizing Megazyme assay kit (Megazyme, Ireland). 

The samples were dispersed in buffer solution and incubated with heat stable α–amylase 

at 95-100°C for 35 min. After cooling, samples were again incubated with addition of 

100µl protease solution at a temperature of 60°C for 30 min.  Finally the residue was 

incubated with amyloglucosidase at a temperature of 60°C for 30 min. After filtration, 

residue was washed and rinsed with 10ml distilled water. The filtrate was weighed and 

SDF was precipitated with four volume of ethyl-alcohol. The content were filtered and 

dried, and analyzed for protein and ash content. A blank sample was also run through 

entire protocol along with samples to observe any contribution from reagents to residues. 

The soluble dietary fiber was calculated with the following expression:   

Residue weight – protein – ash – blank 

SDF (%) =    ------------------------------------   x 100 

   Sample weight 

3.6. Insoluble dietary fiber (IDF) 

Insoluble dietary fiber (IDF) in peel, pulp and leaf samples was estimated by AACC 

(2000) Method No. 32-20. The samples were dispersed in a buffer solution and incubated 

with heat stable α-amylase at 95-100°C for 35 min. After cooling, contents were again 

incubated with addition of 100µL protease enzyme at 60°C for 30 min, and then the 

contents were incubated with amyloglucosidase enzyme (100µL) at 60°C for 30 min. 

After filtration, remaining material was washed and rinsed with 10ml water. The resultant 

residue was weighed and insoluble dietary fiber was precipitated with four volume of 

ethyl-alcohol. The contents were filtered, dried and corrected for protein and ash content. 

A blank was also run through same method to measure any contribution from reagents to 

residue. The IDF was calculated by the following expression: 
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    Residue wt. – protein – ash – blank 

 IDF (%) =    ------------------------------------   x 100 

            Sample weight 

3.7. Extraction of Ficus carica components 

The extracts were prepared by following the method of Amin and Tan (2002). Firstly, fruit 

and leaves were washed with tap water to remove adhering dust and residue. Then fruits were 

peeled off to prepare pulp. Afterward, 25 gram of chopped fig leaves, peels and pulp samples 

were homogenized in 500mL distilled water at room temperature. Mixture was shaken by 

orbital shaker at 200 rpm for 2 hours. Then mixtures were filtered and concentrated through 

Rotary Evaporator (Rotavapor R-210, BUCHI). The resultant extracts were stored at 4°C 

until further analysis. Following the same protocol, aqueous methanolic & ethanolic extracts 

were prepared and their efficiency were compared with water to select one extract from each 

component of fig. Plan of extraction is given in Table 1: 

3.8. In Vitro fig characterization  

3.8.1 Total phenolic contents (TPC) 

Total polyphenols (TP) in fig leaf, peel and pulp samples were estimated through Folin-

Ciocalteu method (Singleton et al., 1999) based on the reduction of phosphotungstic acid to 

phosphotungstic blue, the absorbance of which is proportional to number of aromatic 

phenolic groups. For the purpose, 50 µL of sample was added to 250 µL of Folin-Ciocalteu’s 

reagent then added 750 µL of 20% Na 2CO3 solution and volume (5 mL) was made with 

distilled water. After two hours, absorbance was measured at 765 nm with UV/visible light 

Spectrophotometer (IRMECO, U2020) against control containing all reaction reagents except 

fig extracts. Total polyphenols content was calculated and values were expressed as Gallic 

acid equivalent (gram/100g). 

3.8.2) Total flavonoids (TF) 

Total flavonoids were estimated using the method of Ordon-ez et al. (2006). 0.5 mL of 2% 

AlCl3 ethanolic solution was added to 0.5 mL of the extracts. After 1 hour at room 

temperature, the absorbance was estimated at 420 nm. The development of yellow color was 

an indication of the presence of flavonoids. Extract samples were evaluated at final 
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concentration of 1 mg/mL. Total flavonoid content was calculated as catechin equivalent 

(mg/100g) using the equation obtained from the calibration curve.  

3.8.3) Determination of anthocyanins (TA) 

Total anthocyanins content was determined according to the pH differential method (Kim et 

al, 2003). Absorbance was measured at 520 and 700 nm and expressed as cyanidin-3-

glycoside equivalents per100g of FW of fruit or 100g of tissue.  

 Table 1. Treatment plan for extraction 

Treatment Ficus carica part Solvents 

T1 Leaf Water  

T2 
Peel 

Water 

T3 
Pulp 

Water 

T4 
Leaf Aqueous methanolic 

T5 
Peel 

Aqueous methanolic 

T6 
Pulp 

Aqueous methanolic 

T7 
Leaf 

Aqueous ethanolic 

T8 
Peel 

Aqueous ethanolic 

T9 
Pulp 

Aqueous ethanolic 

  T1 = (100% water)    T6 = (80%methanol+20% water) 

  T2 = (100% water)    T7 = (80% ethanol + 20% water) 

  T3 = (100% water)    T8 = (80% ethanol + 20% water) 

  T4 = (80% methanol + 20% water)    T9 = (80% ethanol + 20% water) 

 T5 = (80% methanol + 20% water) 

3.8.4) Determination of cyanidine-3-rutinoside (C3R)  

Quantification of fig anthocyanins was carried out by HPLC. The HPLC system consisted of 

an auto sampler (AS3000), an injector (100 µL), a column oven (30 °C), a pump (P3000), 
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and a diode array detector (UV6000). A reversed phase (RP) C18 column  was employed. A 

linear gradient consisting of acetonitrile (ACN), phosphate buffer (50 mM, pH 2.6), and 

H3PO4 (200 mM, pH 1.5) was used. Anthocyanins were monitored at 520 nm. All 

samples were filtered through a 0.45 µm syringe filter before analysis. Anthocyanins 

were heated at 121 °C for 40 min in 2 M HCl. The hydrolyzed compounds were extracted 

with ethyl acetate (EtOAc). Furthermore, the EtOAc extract was collected and evaporated 

under a nitrogen stream. The dry residue was dissolved in 0.1% (v/v) methanolic HCl and 

chromatographed by RP-HPLC to find out concentration of C3R in samples (Solomon et 

al. 2006). 

3.8.5) Ferric Reducing Antioxidant Power (FRAP) 

The ferric reducing power of fig extracts was estimated according to the protocol of Yuan 

et al. (2003). The extract sample (0.5 mL) was mixed with phosphate buffer (1.25 mL, 

0.2 M, pH 6.6) and potassium ferricyanide (1.25 mL, 1%) followed by incubation at 50°C 

in a water bath for 20 min. After cooling, sample was mixed with 10% TCA (1.25 mL), 

distilled water (1.25 mL) and 0.1% ferric chloride (0.25 mL)for 10 min. The absorbance 

was measured at 700 nm. During the analysis, an increase in the absorbance (A) of the 

reaction mixture indicated the reducing power. 

3.8.6) Free radical scavenging activity (DPPH assay) 

The free radical scavenging activity i.e. DPPH (1,1-diphenyl-2-picrylhydrazyl) of fig 

leaf, peel and pulp extracts were measured using the protocol of Muller et al. (2011). 

Purposely, one mL of DPPH was added to 4 mL of sample, followed by incubation for 30 

min at room temperature. The absorbance was measured at 520 nm using UV/Visible 

Spectrophotometer. The DPPH free radical scavenging ability was calculated by the 

following equation;  

 Reduction of absorbance (%) = [(AB - AA) / AB] × 100 

AB = absorbance of blank sample (t = 0 min) 

AA = absorbance of tested extract solution (t = 15 min) 

3.9. Product development 
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Different functional cakes were prepared by suitable method by adopting following treatment 

plan. A standardized recipe containing flour 312 g, sugar 250 g, shortening 250 g, baking 

powder 12.5 g, six eggs and milk 150 mL was followed.  Dough Mixer (Technology 

International, Faisalabad, Pakistan) was used for creaming of shortening and sugar. The rest 

of the ingredients were added as per sequence and mixed to homogenous mass. The batter 

was put in greased pans and baked at 190 °C for 40-50 min. The cakes were then cooled and 

packed for further analysis.  Treatments plan is as under: 

3.10. Sensory evaluation  

Sensory evaluation of functional cakes was carried out by a trained taste panel, employing 9-

point hedonic scale (9=like extremely; 1=dislike extremely) following the guidelines of 

Meilgaard et al. (2007) as given in Appendix-1. Accordingly, sensory response for various 

quality traits of cakes like crust color, crumb color, flavor, taste, cell uniformity, texture 

(softness), overall acceptability and total score was recorded. All the evaluations were 

conducted by the trained panelists in separate booths under clear white fluorescent light in 

the Sensory Evaluation Laboratory of Institute of Home & Food Sciences, Government 

College University Faisalabad, Pakistan. Cake samples were served in respective trays with 

random codes to the panelists. During the evaluation process, they were also provided 

unsalted crackers and mineral water for neutralizing and rinsing their taste receptors for 

rational assessment. The panelists were requested to rate the product quality by scoring for 

the selected parameters. One best treatment from each Ficus carica component (Leaf, Peel 

and Pulp) was selected for efficacy trials on basis of sensory evaluation. 

3.11. Efficacy studies 

Efficacy trials were conducted on experimental rats to evaluate the antidiabetic and 

hypocholestrolemic potential of Fig leaf, peel & pulp extracts.  For the purpose, 96 male 

Sprague Dawley rats were procured and housed in the Animal Room of Department of 

Physiology, Government College University, Faisalabad. Initially, the rats were acclimatized 

by feeding basal diet for one week period. During the experiment, the environmental 

conditions were maintained i.e. temperature 23±2ºC and relative humidity 55±5% with 12 

hours light-dark period. 
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Table 2. Treatments for product development 

Treatment Ficus carica Aqueous 

extract 

Description 

T0 Control 0 ppm 

T1 Leaf 75 ppm  

T2 
Leaf 150 ppm 

T3 
Leaf 225 ppm 

T4 
Peel 75 ppm  

T5 Peel 
150 ppm 

T6 Peel 
225 ppm 

T7 Pulp 
75 ppm  

T8 Pulp 
150 ppm 

T9 
Pulp 225 ppm 

 

At the commencement of trial, some rats were dissected to get the baseline values for the 

selected traits. During efficacy trial, three types of studies were carried independently by 

using normal, hypercholesterolemic & hyperglycemic rats. In Study I, rats were fed on 

normal diet whereas in study II & III high cholesterol, & high glucose diets were given 

respectively. Each study comprised of four groups of rats ten in each. Accordingly, four 

types of diets i.e. control, leaf extract, peel extract & pulp extracts were given to the 

respective, groups (Table 3). The experimental rats were monitored for the feed and water 

intake along with body weight gain throughout the trial. At the termination of study (56
th

 

day), the overnight fasted rats were decapitated and blood samples were collected in EDTA 
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coated tubes. Furthermore, the serum was separated after centrifuging the blood through 

centrifuge machine (Centrifugal Machine, Rotrofix 32-A Heltich, Germany) for 6 min @ 

4000 rpm. The collected sera samples were kept for biochemical evaluation through Rendox 

Toerauta RX-Monza. Republic of Ireland). Various biochemical traits like glucose & insulin 

levels and total cholesterol, LDL, HDL & triglycerides were assessed using respective 

commercial kits. Additionally, liver soundness tests including alanine transferase (ALT), 

aspartate transferase (AST) & alkaline phosphatase (ALP) and kidney functioning parameters 

like urea & creatinine were determined for safety assessment. The results were inferred 

statistically to establish a conclusive approach. The whole efficacy trial was repeated for 

results verification regarding the impact of Ficus carica extracts against the selected 

biochemical traits. 

 Table 3. In-vivo study plan for efficacy trial 

Studies 

(Study I) 

 

(Study II) 

 

(Study III) 

 

Normal rats Hypercholesterolemic rats Hyperglycemic rats 

Groups 1 2 3 4 1 2 3 4 1 2 3 4 

Diet D0 D1 D2 D3 D0 D1 D2 D3 D0 D1 D2 D3 

D0:    Control   

   D1:   Feed containing  leaf extract   

   D2: Feed containing  Peel extract   

   D3: Feed containing  Pulp extract  

3.12. Feed plans for experimental rats 

 

Control diet  

Control diet was prepared by using corn oil (10%), corn starch (66%), protein (10%), 

cellulose (10%), mineral (3%) and vitamin mixture (1%) as listed in Appendix II. Whereas, 

for D1, D2 and D3 fig leaf extract (150 ppm), Fig peel extract (150 ppm) and pulp extract (150 

ppm) were added, respectively in diet formulations mentioned above. 
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High Cholesterol Diet 

High cholesterol diet i.e. 1.5% of cholesterol along with cholic acid 0.5% was given to the 

normal rats to induce hypercholesterolemia. Periodic examination of rats was carried out to 

assess the induction of hypercholesterolemia. The functional diets were provided to the rats 

concurrently to synchronize their effect on the respective group. 

Hyperglycemic Diet 

In study III, high sucrose diet containing 40% sucrose was given to induce hyperglycemia in 

rats and determined its effect on serum glucose and insulin levels. Besides, effect of 

functional diets on the induced syndrome was measured in each group at the completion of 

the study.  

3.13. Feed and water intakes 

The gross feed intake of each group was calculated every day, excluding the spilled diet 

throughout the study period. The net water intake was also recorded on daily basis by 

measuring the difference in graduated bottles.  

3.14. Body weight gain 

The gain in body weight for each group of rats was monitored on weekly basis to estimate 

any suppressing effect of extract based diets. 

3.15. Hypoglycemic perspectives 

The collected serum samples were evaluated for glucose concentration by GOD-PAP method 

as described by Kim et al. (2011). Further, insulin level was assessed by the guidelines of 

Ahn et al. (2011). 

3.16. Serum lipid profile 

The serum lipid profiling with special reference to cholesterol, low density lipoproteins 

(LDL), high density lipoproteins (HDL) and triglycerides (TG) was carried out at mentioned 

intervals. The further detail is described herein. 

3.16.1. Cholesterol 
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The total cholesterol concentration was estimated by liquid cholesterol method as described 

by Desai et al. (2006). The distilled water, standard solution, or plasma samples (20 μL of 

each) were taken into labeled test tubes. The absorbance of samples and standard against 

blank was recorded at 505 nm. 

3.16.2. High density & low density lipoproteins (HDL & LDL) 

The high density lipoprotein (HDL) was estimated by cholesterol precipitant method as 

elaborated by Alshatwi et al. (2010). The blood serum sample (200 µL) was added to 500 µL 

of diluted reagent followed by incubation for 10 min at a room temperature. The absorbance 

of the samples and blank were recorded at a wavelength of 505. 

The low density lipoproteins (LDL) in sera samples were recorded by following the 

guidelines of Kim et al. (2011). 

3.16.3. Triglycerides 

The triglycerides concentration was determined by the protocol of Anoni et al. (1982). The 

standard and sample (10 µL each) were taken into test tubes along with one blank followed 

by incubation at 37 °C for 5 min. The absorbance was recorded at a respective wavelength. 

3.17. Liver functioning tests 

For liver safety, alanine transferase (ALT), aspartate transferase (AST) and alkaline 

phosphatase (ALP) were estimated (Basuny, 2009). The ALT and AST levels were measured 

by dinitrophenylhydrazene (DNPH) through Sigma Kits 58-50 and 59-50, respectively, 

whereas, Alkaline Phosphatas-DGKC was used for ALP assessment.  

3.18. Kidney functioning tests 

The serum samples were analyzed for urea by GLDH-method, whilst creatinine by Jaffe-

procedure via commercial kits to evaluate the kidney functioning (Jacobs et al., 1996; 

Thomas, 1998). 

3.19. Statistical Analysis 

The data were obtained by applying completely randomized design (CRD) and further 

subjected to statistical analysis using Statistical Package (Statistix 8.1). Level of significance 
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was determined (ANOVA) using 2-factor factorial CRD where applicable following the 

principles outlined by Steel et al. (1997).  
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CHAPTER 4  RESULTS AND DISCUSSIONS 

 

4.1 Chemical composition  

Mean squares showed that the chemical composition of different parts of fig i.e. leaf, peel & 

pulp, exhibited highly significant results for moisture, protein, fat, fiber & ash contents 

whereas NFE showed non-significant results among three parts of fig as shown in Table 4. 

The mean values regarding nutritional composition have been depicted in Table 5. Results 

revealed that pulp possesses highest moisture contents (84.24±1.00%) followed by peel & 

leaf which have 74.56±0.57% and 66.45±1.07%, respectively. Moreover, the lowest ash 

contents (0.71±0.08) were observed in pulp whilst leaf exhibited the highest (4.73±0.32%). 

Mean values for protein contents were 4.88±0.08, 2.95±0.10 and 1.1±0.05%, respectively for 

leaf, peel & pulp. Additionally, the fat contents were observed as 0.96±0.09, 0.38±0.06 and 

0.2±0.01% for leaf, peel & pulp, respectively. Leaf is major contributor of fiber with 

4.62±0.09% as compared to pulp 2.1±0.10%. Furthermore, the NFE contents in pulp, peel 

and leaf were found to be 19.6±0.90, 18.00±1.08 and 17.8±0.51%, respectively. 

The results regarding chemical composition of present research work are corroborated with 

the work of Ghazi et al. (2012) who compared small and big fig leaves for nutritional 

evaluation and explicated that slight higher concentrations of moisture, fat, protein and ash 

were observed in big Ficus carica leaves as compared to small leaves. Small and big dried 

leaves were characterized by (4.6, 5.1), (0.9-1.3), (16.8, 17.3) and (4.2, 4.4) percent protein, 

fat, carbohydrates and ash respectively. In current study, the moisture contents were 

determined in three distinct parts of fig as leaf, peel & pulp which showed results as 66.45, 

74.56 and 84.24% respectively that were in accordance with previous findings. Variations in 

protein, lipids and mineral might be due to climatic & environmental factors, soil & weather 

conditions, and varietal difference & genetic diversity. The current findings are also 

correlated with the results of Martos et al. (2015) who worked on chemical profile of two 

common fig cultivars and compared their peel and pulp portions for moisture, protein, fat and 

ash contents. Peel and pulp of Collar cultivar contains more moisture, protein, fat and ash 

than Ceullo de dama cultivar.   
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Table 4. Mean squares regarding chemical composition of different parts of Fig 

 

Source df Moisture Ash Protein Fat Fiber NFE 

Treatment 2 237.409
**

 13.05
**

 10.69
**

  0.47
**

 4.85
**

  2.92
 ns

  

Error 6 0.82 0.043 0.006 0.004 0.01 0.745 

Total 8       

 

 

 

 Table- 5. Mean values for chemical composition of different parts of fig (%)  

 

Parameters Leaf Peel Pulp 

Moisture 66.45±1.07 
c
 74.56±0.57 

b
 84.24±1.00 

a
 

Ash 4.73±0.32 
a
 1.78±0.15 

b
 0.71±0.08 

c
 

Protein 4.88±0.08 
a
 2.95±0.10  

b
 1.1±0.05 

c
 

Fat 0.96±0.09 
a
 0.38±0.06 

b
 0.2±0.01 

c
 

Fiber 4.62±0.09 
a
 3.09±0.11 

b
 2.1±0.10 

c
 

NFE 17.8±0.51 18.00±1.08 19.6±0.90 
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In addition, Khan et al. (2011) evaluated the moisture content of dry fruit (Ficus carica) 

indigenous to Pakistan that ranged from 12.89 to 17.50 g/100g, ash and volatiles ranged from 

1.39-2.31 g/100 g and 79.81–82.25 g/100 g, respectively. Moreover, Guvenc et al. (2009) 

claimed that fresh fig fruit has 77.5-86.8, 1.2-1.3, 0.14-0.30, 

1.2-2.2, 0.48-0.85 and 17.1-20.3 g/100g moisture, protein, fat, fiber, ash and carbohydrates. 

El-Shobaki et al (2010) investigated the effects of fig leaves and fruit on diabetes and 

claimed that moisture content, ash, protein, fat, fiber and carbohydrates of fig leaves were 

65.90, 5.30, 5.90, 0.81, 4.50 and 17.59% respectively. Moreover, the fig fruit was good 

reservoir of nutrients containing 82.20, 0.65, 1.00, 1.70, 1.55 and 12.90 % moisture content, 

ash, protein, fat, fiber and carbohydrates respectively. The present investigations regarding 

nutrition composition is also contradicted to the findings of Wendein et al. (2000) who 

investigated 14 fig species for nutritional profile and reported mean values for moisture, 

protein, lipids and ash, 76.8, 5.6, 8.5 and 7.3 percent, respectively. Furthermore, Mahmoud et 

al. (2013) probed the chemical composition of fresh and dried fig and pointed out that 79.0, 

0.85, 0.34, 2.74, 0.75 and 4.31% moisture, protein, fat, fiber, ash and carbohydrates were 

present in fresh fig fruit.  

4.2 Mineral profile: 

Analysis of variance (ANOVA) regarding macro mineral profile of fig leaf, peel & pulp 

exhibited highly significant results for potassium (K), calcium (Ca) and magnesium (Mg) 

whereas significant variations were observed for Sodium contents (Table 6). In addition, the 

micro mineral profile of Fig leaf, peel & pulp exhibited significant results for manganese 

(Mn) and iron (Fe) whereas zinc (Zn) and copper (Cu) showed non-significant results among 

three parts of fig as shown in Table 8.  

Mean values regarding macro minerals have been depicted in Table 7 which revealed that the 

highest potassium contents (595.33±20.50 mg/100g) were observed in pulp followed by peel 

and leaf which are 367.04±9.60
 
and 308.22±6.46 mg/100g, respectively. Additionally, the fig 

leaves revealed 20.23±3.04 mg/100g sodium contents as compared to peel and pulp which 

are 13.39±1.51
 
& 15.58±1.39

 
mg/100, respectively. Furthermore, means for calcium contents 

revealed that leaf has the highest contents (149.39±9.14
 

mg/100g) followed by pulp 

(118.11±7.81mg/100g) and peel (102.25±6.22mg/100 g), respectively. Likewise, the 

maximum magnesium contents were determined in leaf (354.17±14.87 mg/100g) in contrast  
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Table 6. Mean squares regarding macro minerals of different parts of Fig 

 

Source df Potassium Sodium Calcium Magnesium 

Treatment 2 69004.1
**

    36.6021
*
  1726.08

**
 54469.6

**
    

Error 6 184.7 4.4928   61.11 106.4 

Total 8     

 

 

 

Table 7. Mean values of macromineral profile of leaf, peel & pulp of Fig (mg/100 g) 

 

Macrominerals Leaf Peel Pulp 

Potassium 308.22±6.46
c
 367.04±9.60

 b
 595.33±20.50

 a
 

Sodium 20.23±3.04
 a
 13.39±1.51

 b
 15.58±1.39

 b
 

Calcium 149.39±9.14
 a
 102.25±6.22

 c
 118.11±7.81

 b
 

Magnessium 354.17±14.87
 a
 111.47±7.80

 b
 130.37±6.10

 b
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to pulp and peel that are in the range of 130.37±6.10
 
& 111.47±7.80

 
mg/100 g, respectively. 

Results regarding micro minerals (Table 9) showed that leaves contained the highest 

manganese contents (22.72±1.38 mg/100g) followed by peel & pulp which are 19.57±2.21 

and 16.67±2.06mg/100g,
 
respectively. The lowest iron contents 56.77±6.88 mg/100g were 

observed in peel in contrast to leaf (71.80±4.01mg /100g). Mean values for zinc contents 

were 0.54±0.06, 0.44±0.09
 
and 0.49±0.04

 
mg/100g, respectively for leaf, peel & pulp of fig. 

Moreover, the copper contents were observed as 0.29±0.02, 0.32±0.06 and 0.36±0.04
 

mg/100g for leaf, peel & pulp, respectively. 

The present data regarding mineral profile of fig are correlated with the study of Khan et al. 

(2011) who worked on mineral profiling of minerals in common fig indigenous to Pakistan 

and claimed that Potassium was the major mineral element found with range 382.4 to 611.5 

mg/100g. Mg ranged from 110.50 to 202.40 mg/100g, Ca from 78.72 to 132.80 mg/100g, Na 

from 5.58 to 17.84 mg/100g and Fe from 5.69–10.09 mg/100g. Concentrations of Cu and Zn 

were lower; the ranges of variations were 0.25-0.42 and 0.32-0.62 mg/100g, respectively. 

Alasalvar and Shahidi (2012) described that dried fig are excellent source of potassium and 

calcium providing 680 and 162 mg/100g whereas sodium contents were in the range of 

10mg/100. In current study, sodium contents were recorded as 13.39 ±1.51 (peel), 

15.58±1.39 (pulp) and 20.23±3.04 (leaf) mg/100 gram. In addition, Ficsor et al. (2013) 

evaluated Ficus carica folium and fruit of Italian & Hungarian origin for volatile & mineral 

contents. Potassium and Magnesium contents of Italian & Hungarian fig fruit were in the 

order of 13902±879, 2202±285 and 13892±415, 1381±186 µg/100g, respectively. Moreover, 

the leaves contained the higher contents of minerals than fruit in both origin based Ficus 

carica but current study confirmed these results in case of sodium, calcium and magnesium 

whereas, it contradicted in case of potassium contents. The potassium contents were observed 

as 308.22±6.46, 367.04±9.60 and 595.33±20.50 mg/100g, respectively for leaf, peel & pulp 

of common fig in present work. In addition, micro minerals i.e. Zn, Mn, Fe and Cu contents 

were recorded slightly higher in leaf as compared to peel and pulp which was in accordance 

with previous findings of Ficsor et al. (2013). Furthermore, Ghazi et al. (2012) studied the 

factor of big and small leaves of Ficus carica grown in Saudi Arabia and concluded that the 

mineral element which is found in highest amount is calcium rather potassium in contrary to  
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Table 8. Mean squares regarding micro minerals of different parts of Fig 

 

Source df Zinc Manganese Iron Copper 

Treatment 2 0.006
 ns

  27.46
*
 173.26

*
  0.004

 ns
  

Error 6 0.004 3.67 21.92 0.002 

Total 8     

 

 

Table 9. Mean values of micro minerals in leaf, peel & pulp of Fig (mg/100 g) 

 

Microminerals Leaf Peel Pulp 

Zn 0.54±0.06 0.44±0.09 0.49±0.04 

Mn 22.72±1.38
 a
 16.67±2.06

 b
 19.57±2.21

 ab
 

Iron 

 

71.80±4.01
 a
 56.77±6.88

 b
 62.34±1.51

 b
 

Copper 0.29±0.02 0.32±0.06 0.36±0.04 
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current research findings. Guvenc et al. (2009) claimed that fresh fig pulp contained 

194mg/100 potassium contents as compared to sodium contents (2.0mg/100g).  

Mineral profiles of a substance depends upon the nature and geological occurrence of 

deposits, extraction and processing methods, specifications and uses, world production, trade 

and prices and the situation relating to the United Kingdom. Body cannot make minerals, so 

it is essential to get them all from food. Minerals do not contain any calories so they are not a 

direct source of energy. However, they work with other nutrients so that body functions work 

properly. Minerals are classified into two categories, major minerals and trace minerals 

which are based on the amounts need to stay healthy. Major minerals are named for the fact 

that needs more of them in diet. Daily needs for major minerals range from hundreds of 

milligrams to over a thousand. The major minerals include sodium, potassium, magnesium, 

calcium, phosphorus, chloride and sulfur. Trace minerals are needed in our body in fewer 

amounts usually less than 20 milligrams per day. Iron, copper, iodine, manganese, 

molybdenum, zinc, selenium, fluoride and chromium are trace minerals. Minerals are 

inorganic, which are not formed in human body. Instead, the minerals in plants come from 

the soil in which they are grown. Animal foods get their minerals from eating plants grown in 

mineral-rich sources. Because of this, the mineral content of foods can vary based on the 

quality of their soil (Kawashima et al., 2003; Álvarez et al., 2007) 

4.3 Dietary fiber 

Statistical results revealed that the dietary fiber of different parts of Fig i.e. leaf, peel & pulp 

showed highly significant results for soluble, insoluble & total dietary fiber as given in Table 

10.  Mean values showed that the contents of soluble dietary fiber were 2.95±0.10, 3.12±0.10
 

and 3.25±0.05%
 
in leaf, peel and pulp, respectively. The lowest insoluble dietary fiber 

contents (3.18±0.08
 
%) were observed in leaf as compared to pulp (3.55±0.13

 
%). Mean 

values for total dietary fiber contents were 6.13±0.15, 6.38±0.16
 

and 6.80±0.17%, 

respectively regarding leaf, peel & pulp of fig (Table 11). 

The recent outcomes are concurrent with the previous findings of Ramulu & Rao (2003) who 

explored total, soluble and insoluble dietary fiber of Indian fruits and stated that 48% of total 

dietary fiber sourced from Ficus carica is of soluble dietary type. Results showed that 

soluble dietary fiber in common fig was 2.4±0.17 whereas insoluble dietary fiber was  
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Table 10. Mean squares regarding dietary fiber of different parts of Fig 

 

Source df SDF IDF TDF 

Treatment 2 0.067
 *
 0.11

**
 0.35

**
  

Error 6 0.007 0.009 0.026 

Total 8    

 

 

 

Table 11. Mean values of Dietary fiber (%) in leaf, peel & pulp of Fig  

 

 Leaf Peel Pulp 

SDF 2.95±0.10
 b
 3.12±0.10

 ab
 3.25±0.05

 a
 

IDF 3.18±0.08
 b
 3.27±0.08

 b
 3.55±0.13

 a
 

TDF 6.13±0.15
 b
 6.38±0.16

 b
 6.80±0.17

 a
 

SDF= soluble dietary fiber 

IDF= Insoluble Dietary fiber 

TDF= Total dietary fiber 
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2.6±0.09 g/100. Our results illustrated that maximum soluble dietary fiber was found in pulp 

of common fig (3.25±0.05), whilst minimum insoluble dietary fiber was found in leaf. In 

addition, the total dietary fiber of fruit (6.50%) in current study was somewhat higher than 

determined by Ramulu & Rao (2003) as 5.0±0.21g/100g. Total Dietary fiber was recorded by 

Alasalvar and Shahidi (2012) who explored that it ranged 9.8g/100gram of dried fig fruit and 

these contents were higher than that of dietary fiber of other common dried fruits such as 

apples, apricots, dates, peaches, pears, prunes and raisins. Furthermore, Martos et al. (2015) 

determined ratio between insoluble and soluble dietary fiber of two fig cultivars, Collar and 

Cuello de dama. The ratio of Insoluble to soluble dietary fiber in peel of Collar fig was 5.28 

as compared to 2.15 for pulp portion. Likewise, IDF/SDF ratio was observed as 3.29 and 

1.75 for peel and pulp of Cuello de dama cultivar. These results are in same direction as 

current findings; SDF of pulp (3.25±0.05) was observed in relation to IDF of pulp 

(3.55±0.13). Ficus carica leaves are 7-9 cm long and 4-6 cm wide containing lamina and 

midrib. Upper and lower epidermis present in lamina as well as vascular bundles of midrib is 

main source of fibers in fig leaves (Vikas & Vijay, 2011). Common fig fruits are pear shaped 

and axillary which vary in color and flavor. Fruit becomes fleshy and juicy on ripening due 

to conversion of polysaccharides in to substituting sugars (Chawla et al, 2012). 

Dietary fiber is the edible parts of plants or analogous carbohydrates that are resistant to 

digestion and absorption in the human small intestine with complete or partial fermentation 

in the large intestine. Dietary fiber includes polysaccharides, oligosaccharides, lignin, and 

associated plant substances. Dietary fibers promote beneficial physiological effects including 

laxation, and/or blood cholesterol attenuation, and/or blood glucose attenuation. (Gordon, 

D.T. 1999).  Low level of fibers in diet causes constipation. However, negative physiological 

responses occur in individuals who consume low levels of dietary fiber over time, 

particularly an increased risk for coronary heart disease. The current DRI value is an 

adequate intake level and is based on the decreased risk of coronary heart disease with 

dietary fiber consumption. Dietary fiber intake provides many health benefits. A sufficient 

intake of dietary fiber reduces risk for developing the following diseases: coronary heart 

disease, stroke, hypertension, diabetes, obesity and certain other diseases. Increased 

consumption of dietary fiber improves serum lipid concentrations, lowers blood 
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pressure, improves bloodglucose control in diabetes, aids inweight loss and appears to 

improve immune function. (Roehrig et al., 1988; Trock et al., 1990 ; Roberfroid et al., 1993). 

 

4.4 Extraction efficiency 

In current study, the extraction efficiency of fig leaves, peels & pulps were compared for 

different solvents like water, methanol and ethanol. Mean squares (Table 12) showed highly 

significant results among different treatments (fig parts) and solvents whereas interaction of 

treatment & solvent revealed no significant effect on extraction yield. Mean values (Table 

13) exhibited that extraction efficiency for leaf was 10.3±0.57, 9.40±0.63 and 8.90±0.0.75%, 

respectively with aqueous, methanolic & ethanolic solvents. Moreover, peel exhibited the 

maximum recovery (7.86±0.39%) with aqueous solvent and the minimum recovery 

(7.08±0.52%) was observed in ethanolic extraction method. Additionally, the extraction 

efficiency of pulp was observed as 6.64±0.43, 5.21±0.28 & 5.93±0.38% with aqueous, 

methanolic and ethanolic solvents, respectively. 

The current findings are in conformant with the research work of Ghazi et al. (2012) who 

revealed that aqueous solvent has higher extraction efficiency than 80% methanolic for total 

phenolic contents. In current work, the aqueous extraction also showed higher extraction 

efficiency (8.17%), followed by methanolic (7.65%) and ethanolic (7.30%) methods, 

respectively, from different fig parts. Moreover, Jeong et al. (2009) extracted fig leaves by 

repeated refluxing of methanol and found that 210g dark green extracted syrup was obtained 

from 1.2 Kg dried fig leaves. Extraction efficiency (8.3%) was observed in dried fig leaf 

powder by using methanol (Mohan et al. 2007). In addition, Konyalioglu et al. (2005) also 

explored that water is most efficient one with 6.90±0.108 mg/g dry mass. Chen et al. (2015) 

probed extraction efficiency of fig and reported that maximum recovery (7.04±0.31%) was 

observed by 40ml water/gram of fig sample at 35 °C. Furthermore, Teixeira et al. (2005) 

compared dichloromethane, ethanol, methanol and mixture of methanol and water for 

extraction efficiency of phenolic compounds of Ficus carica leaves. Most efficient extraction 

was observed by 7:3 v/v of methanol and water. Likewise, Nebedum et al, (2010) compared 

ethanolic extracts of Ficus carica & Mucuna pruriens leaves for hematological parameters in 

albino rats and claimed that tannins are present in Ficus carica leaves in addition to 

alkaloids, flavonoids, saponins and carbohydrates. Previously,  
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Table-12.  ANOVA for extraction efficiency (%) 

 

Source df SS MS F-Value 

Treatment 2  46.6907  23.3453   93.84
**

 

Solvent 2 3.4646 1.7323  6.96
**

  

Treatment × solvent 4  0.1627  0.0407 0.16
ns

 

Error 18  4.4781  0.2488  

Total 26 54.7960   

 

Table-13.  Means for extraction efficiency (%)  

 

 Leaf Peel Pulp Mean 

Aqueous 10.3±0.57 7.86±0.39 6.64±0.43 8.1767
a
  

Methanolic 9.40±0.63 7.34±0.0.36 5.21±0.28 7.6500
b
  

Ethanolic  8.90±0.0.75 7.08±0.52 5.93±0.38 7.3056
b
  

Mean 9.44
a
 7.42

b
 6.26

c
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Chawla et al. (2012) reported that Ficus carica leaves have different extraction efficiency 

with different solvents. He added that 9.8, 7, 3.52 and 2.29% extraction has been observed in  

Ficus carica leaves with ethanol, methanol, chloroform & petroleum ether, respectively. 

Moreover, Chen et al. (2015) explained that maximum extraction 7.04±0.31% has been 

observed at 60 minutes extraction time with 40mL solvent from Ficus carica polysaccharides. 

 

4.5 Total phenolic components (TPC) 

Statistical results of total phenolic contents (TPC) exhibited highly significant response for 

fig leaf, peel and pulp portions whereas solvents significantly affected extraction of TPC. In 

addition, interaction of treatment and solvents revealed no significant response for TPC 

(Table 14). Mean values (Table 15) revealed that peel exhibited maximum TPC 

(0.23±0.06%) with aqueous solvent and minimum TPC (0.15±0.05%) was observed in 

ethanolic solvent extraction. TPC of leaf part was 0.28±0.02, 0.25±0.05 and 0.23±0.06% 

with aqueous, methanolic & ethanolic solvents, respectively. Furthermore, TPC of pulp was 

observed as 0.06±0.02, 0.04±0.01& 0.02±0.01% with aqueous, methanolic and extraction 

solvents, respectively. 

The current data are in line with the research work of Yang et al. (2009) who determined 

12.25mg/gram GAE phenolics in Ficus carica fruit. Total polyphenolics of skin part 

belonging to black fig variety (Mission) were 463.0±44.3 mg GAE/100gram whereas, its 

pulp contained 100.6±8.6 mg GAE/100gram as reported by Solomon et al. (2006). Fig leaves 

and fruit peel are rich in total phenolic contents as indicated in Table 12. Results showed that 

total phenolic contents are 0.25, 0.18 and 0.04g/100g in leaf, peel and pulp. Moreover, 

Martos et al. (2015) elaborated that fig peel of Collar variety contained 5.76±0.13 mg 

GAE/gram while on other hand, pulp contained 1.92±0.7 mg GAE/gram of sample. 

Additionally, Kojic et al. (2011) observed highest total phenolic contents (4.7mg GAE/gram) 

in bark black fig variety (Crnica) whilst the lowest contents (2.6mg GAE/gram) were 

determined in white variety on dry weight basis by using 80% aqueous ethanol. Furthermore, 

Vallejo et al. (2012) elucidated that TPC ranged from 19.1 to 140.2 mg/100gram in peel of 

different fig varieties while; range in pulp is 0.05 to 11.3 mg/100gram. About fourteen 

phenolic compounds have been reported in fig fruit including phenolic acids, flavanols, 

flavones and anthocyanins (Kamiloglu and Capanoglu, 2013).   
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Table-14.  ANOVA for TPC  

Source df SS MS F-Value 

Treatment 2  0.21576 0.10788  70.87
**

  

Solvent 2 0.01460 0.00730   4.80
*
  

Treatment × solvent 4  0.00131 0.00033   0.22
ns

  

Error 18  0.02740 0.00152  

Total 26 0.25907   

 

 

Table-15. Means for TPC of extracts (g/100 g) 

 

 Leaf Peel Pulp Mean 

Aqueous 0.28±0.02 0.23±0.06 0.06±0.02 0.19
a
 

Methanolic 0.25±0.05 0.18±0.03 0.04±0.01 0.16
ab

 

Ethanolic  0.23±0.06 0.15±0.05 0.02±0.01 0.13
b
 

Mean 0.25
a
 0.19

b
 0.04

c
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The current results are also in agreement with Vallejo et al. (2012) and vary from findings of 

Oliveira et al. (2009) due to climate, soil and weather conditions. In addition, Chawla et al. 

(2012) also described that fig leaves are good source of phytochemicals including, 

coumarins, flavonoids, anthocyanins and sterols etc.  

 

4.6 Total flavonoids (TF) 

Analysis of variance (ANOVA) illustrated highly significant results of total flavonoids for fig 

leaf, peel and pulp whilst non-significant results for both solvents and interaction of solvents 

& interaction (Table 16). Mean values probed that TF of leaf was 96.48±3.60, 95.35±1.77 

and 95.04±1.44 mg catechin/100g with aqueous, methanolic & ethanolic solvents, 

respectively. Moreover, TF of pulp was observed as 0.06±0.02, 0.04±0.01 & 0.02±0.01% 

with aqueous, methanolic and extraction solvents, respectively. Furthermore, maximum peel 

TF (39.97±2.25 mg catechin/100g) was determined in aqueous extraction while minimum 

peel TF (38.11±2.16 mg catechin/100g) was observed in ethanolic solvent extraction (Table 

17).  

Total flavonoids of Mission fig were estimated as 45.6±3.7 and 5.7±0.5 mg catechin/100 

gram respectively, in skin and pulp of fruits by Solomon et al. (2006). Martos et al. (2015) 

also determined total flavonoids as rutin equivalent in peel and pulp of fig powder coproduct 

and revealed 19.12±0.04 & 9.24±0.22 mg RE/gram TF contents respectively. TF contents 

were reported as 2.5±0.05 mg catechin equivalent/gram of sample by Kojic et al. (2011). 

Alessandra & Antonio (2008) probed flavonoids in peel of Italian fig varieties as 1451.08 & 

697.42 mg/Kg fresh weight but pulp was missing this valuable content. Nebedum et al. 

(2010) also confirmed presence of flavonoids in Ficus carica leaves which act as protecting 

agents against allergies, ulcers and free radicals. Likewise, Kamiloglu and Capaninoglu 

(2013) investigated polyphenols in fresh and sun dried fig and claimed that both fresh and 

sundried figs contain flavonols and flavones in form of catechin and epicatechin. Our results 

confirms findings of Solomon et al. (2006) & Martos et al. (2015) with slight variation 

whereas, results of  Alessandra & Antonio (2008) are not agreed might be due to origin of 

figs.Flavonoids belong to a group of natural compounds with vdifferent phenolic structures 

& are present in fruit, tea, vegetables, roots, grains, stems, bark and flowers (Middleton, 

1998).  
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Table-16.  ANOVA for Total flavonoids 

Source df SS MS F-Value 

Treatment 2  38124.3  19062.2  5448.90
**

  

Solvent 2     7.3      3.6     1.04
ns

  

Treatment × solvent 4      2.0      0.5     0.14 
ns

 

Error 18     63.0      3.5  

Total 26 38196.6   

 

 

Table-17  Means for total flavonoids of extracts (mg catechin/100 g) 

 

 Leaf Peel Pulp Mean 

Aqueous 96.48±3.60 39.97±2.25 4.66±0.65 47.036  

Methanolic 95.35±1.77 38.64±1.65 4.57±0.58 46.186  

Ethanolic  95.04±1.44 38.11±2.16 4.23±0.31 45.793 

Mean 95.624
a
 38.904

b
 4.486

c
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These natural substances were recognized for their effective role over health. Over 4000 

types of flavonoids are introduced, plenty of of which are accountable for the stunning colors 

of flowers, leaves and fruits (Groot & Rauen, 1998). 

 Until 50 years ago, knowledge on the working action of flavonoids was limited. Though, it's 

been extensively recognized for centuries that plant derivatives acquire an extensive 

biological activity spectrum. In 1930 a totally new compound was identified from the source 

of oranges, and was supposed to be an associate of a new group of vitamins, and named as 

vitamin P. When the fact became apparent that this compound was a flavonoid (Rutin), an 

outbreak of research began in the struggle to identify a variety of flavonoids and to explore 

their mechanism of action (Nijveldt et al., 2001). 

4.7 Total anthocyanins (TA) 

Total anthocyanins of fig leaves, peels & pulps were determined by using different solvents 

like water, methanol and ethanol. Mean squares (Table 18) revealed highly significant results 

among different treatments (fig parts) and also for solvents whereas interaction of treatment 

& solvent showed non-significant effect on extraction yield. Mean values (Table 19) 

exhibited that total anthocyanins of leaf was 0.12±0.02, 0.10±0.01 and 0.08±0.02, 

respectively with aqueous, methanolic & ethanolic solvents.  

Moreover, peel exhibited maximum total anthocyanins (0.16±0.02%) with aqueous solvent 

and minimum TA (0.11±0.03%) was observed in ethanolic extraction method. TA contents 

of fig pulp are 0.05±0.03, 0.03±0.01 & 0.01±0.01% with aqueous, methanolic and ethanolic 

extraction solvents, respectively. 

Duenas et al. (2008) described anthocyanin content of fig skin and pulp of different fig 

varieties in the range of 31.79±0.08 to 96.81±6.91 and 1.52±0.40 to 14.62±1.10 µg/g fresh 

weight, respectively. Previously, 27.3±2.3 & 1.3mg C3G/100gram total anthocyanins were 

determined in skin and pulp of black fig variety mission by Solomon et al. (2006). Martos et 

al. (2015) explained that total anthocyanins were found missing in pulp of collar fig variety 

but, peel was confirmed as a major source of total anthocyanins (16.63±0.85 mg/gram of fig 

powder. Proanthocyanidin was estimated as 1.2±0.2 mg/gram dried sample of crnica fig 

variety when extracted with 80% with ethanolic solvent Kojic et al. (2011).  
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Table-18.  ANOVA for Total Anthocyanins:  

 

Source df SS MS F-Value 

Treatment 2  0.05310  0.02655  58.28
**

  

Solvent 2 0.00685  0.00343   7.52 
**

 

Treatment × solvent 4  0.00015  0.00004   0.08 
ns

 

Error 18  0.00820  0.00046  

Total 26 0.06830   

 

 

Table-19 Means of Total anthocyanins of extracts (g /100 g) 

 

 Leaf Peel Pulp Mean 

Aqueous 0.12±0.02 0.16±0.02 0.05±0.03 0.11
a
  

Methanolic 0.10±0.01 0.14±0.03 0.03±0.01 0.09
a
 

Ethanolic  0.08±0.02 0.11±0.03 0.01±0.01 0.07
b
 

Mean 0.14
a
 0.10 

b
 0.03

c
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118.9±52.1µgram C3R/gram on fresh weight basis in black colored Ficus carica as 

explained by (Caliskan & Polat, 2011). Total anthocyanins were recorded as 929.27 and 

17.60 mg/Kg fresh weight of Italian fig fruit (Alessandra & Antonio, 2008). Kamiloglu and 

Capaninoglu (2013) determined two major anthocyanins in fig fruit namely Cyanidin-3-

rutinoside and cyanidin-3- glucoside. They further added that sun drying caused loss of these 

valuable constituents.  Our results were in close resemblance to the findings of Solomon et 

al. (2006) and Duenas et al. (2008) but concentration of total anthocyanins was found higher 

by (Caliskan & Polat, 2011) than our results might be due to genetically controlled more 

black color. 

Anthocyanins are the group of phenolic compounds naturally ocuuring and 

are broadly offered in vegetables and fruits in human diet. They process broad level of 

biological actions like anticarcinogenesis and antimutagenesis, which are typically accredited 

to their inhibitory actions. The foremost common variety of anthocyanins is cyanidin-3-

rutinoside. Paradoxically, these compounds persuade the accretion of peroxides that are 

concerned within the induction of apoptosis. Notably, cyanidin-3-rutinoside treatment failed 

to result in enhancing the promotion of reactive Oxygen species and their accumulation 

in human blood, processing no cytotoxic effects on the cells. Cyanidin-3-rutinoside is potent 

to be widely offered and selective for the inhibition of tumors (Feng et al., 2007). 

4.8 Cyanidin 3 rutinoside (C3R): 

Statistical analysis (Table 20) exhibited highly significant results for Cyanidin-3-Rutinoside 

(C3R) in fig leaf, peel and pulp parts as well as different solvents used. In contrast, non-

significant results were exposed for interaction of treatment and solvent on concentration of 

C3R. Mean values (Table 21) revealed that peel is main reservoir for C3R containing 

0.17±0.03, 0.14±0.05 and 0.10±0.02% C3R extracted by aqueous, methanolic and ethanolic 

solvents, respectively. The highest leaf C3R contents (0.12±0.02%) were observed by using 

aqueous solvent whilst the lowest leaf C3R contents (0.06±0.01%) were determined in 

ethanolic extraction method. Furthermore, C3R contents of fig pulp were observed as 

0.05±0.01, 0.03±0.01& 0.01±0.01%, respectively with aqueous, methanolic and ethanolic 

solvents. 
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Table-20. ANOVA for C3R:  

 

Source df SS MS F-Value 

Treatment 2  0.05156  0.02578  52.34 
**

  

Solvent 2 0.01445  0.00723  14.67 
**

  

Treatment × solvent 4  0.00137  0.00034   0.70 
ns

 

Error 18  0.00887  0.00049  

Total 26 0.07625   

 

Table 21. Means of (C3R) g/100 g FW  

 

 Leaf Peel Pulp Means 

Aqueous 0.12±0.02 0.17±0.03 0.05±0.01 0.11
a
 

Methanolic 0.09±0.02 0.14±0.05 0.03±0.01 0.08
b
 

Ethanolic  0.06±0.01 0.10±0.02 0.01±0.01 0.06
c
 

Means 0.14
a
 0.09

b
 0.03

c
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Duenas et al. (2008) probed 10.16±1.21 µg/g fresh weight of Cyanidin-3-rutinoside in pulp 

of Collar fig as compared peel (15.42±0.53 µg/g). Solomon et al. (2006) revealed that 95% 

of total anthocyanin, was Cyanidin-3- Rutinoside (C3R). Veberic et al. (2008) also claimed 

that rutin was present in highest concentrations among all phenolics found in Ficus carica. 

C3R was in the range of 16.9 to 108.9 mg/100gram fresh weight of peel in different cultivars 

of fig while this quantity was lowered in pulps (2.1 to 9.5 mg/100gram) as reported by 

Vallejo et al. (2012). 3-o-Rutinoside was 42-87% of total phenolics identified in fig samples. 

Querecetin-3- rutinoside in peel was higher than pulps and leaves (Oliveira et al. 2009). Peel 

of Italian fresh fig fruit contained 901.03 while its pulp had only 4.92 mg/Kg C-3-R as 

claimed by Alessandra & Antonio, 2008. Our results were in confirmation with Vallejo et al. 

2012 and higher values than observed by claimed by Alessandra & Antonio, 2008.  

Natural merchandise obtained from plants has been freshly received abundant consideration 

for chemopreventive and chemotherapeutical agents. Among them good concentration has 

been received by the natural merchandise with recognized inhibitor activities and 

fewer toxicity in traditional cells, like tea polyphenols and resveratrol. These 

substances seem to play promising role for cancer and treatment in diagnosis trials and 

models. Conceivably among the foremost common forms of plant polyphenols is 

flavonoid, which offers the flavor and color to fruits as well as vegetables in abundant 

form. Over 5000 totally different flavonoids are delineated. There are six major flavonoid-

subclasses. Anthocyanins in all probability merit the foremost attention, because the daily 

uptake of anthocyanins within the human diet is outstanding, predicted at 180–215 mg/day 

within the U.S., that is beyond the entire intake predicted for different flavonoids (23 

mg/day) (Jang et al., 1997; Lopez, 2002 ; Surah, 2003 ; Feng et al., 2005). 

 

4.9 Ferric Reducing Antioxidant Power (FRAP): 

Analysis of variance (Table 22) for FRAP test illustrated highly significant results for fig 

treatments and different solvents used but non-significant results were observed for 

interaction of treatment & solvent. Mean values (Table 23) exposed that FRAP value of leaf 

was determined as 432.67±17.06, 417.33±19.02 and 392.00±14.50 µmol/lit with aqueous, 

methanolic & ethanolic solvents, respectively.  
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Table-22. ANOVA for FRAP:  

 

Source df SS MS F-Value 

Treatment 2    5270.5   2635.3   23.43
**

  

Solvent 2  32179.9  16089.9  143.05
**

  

Treatment × solvent 4     197.0     49.3    0.44
ns

 

Error 18    2024.7    112.5  

Total 26  39672.1   

 

Table-23 Ferric Reducing Antioxidant Power (µ mol/L) Means 

 

 Leaf Peel Pulp Means 

Aqueous 432.67±17.06 398.33±15.22 345.00±14.58 392.00
a
 

Methanolic 417.33±19.02 378.33±13.78 328.33±13.26 374.67
b
 

Ethanolic  392.00±14.50 364.67±12.29 316.67±12.47 357.78
c
 

Mean 414.00
a
 380.44

b
 330.00

c
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The maximum FRAP value (398.33±15.22 µmol/Lit) was observed in aqueous extract of 

peel as compared to ethanolic peel extract which showed 364.67±12.29 µmol/Lit FRAP 

value.  Moreover, FRAP value of pulp was observed as 345.00±14.58, 328.33±13.26& 

316.67±12.47 µmol/Lit with aqueous, methanolic and extraction solvents respectively. 

Aqueous extract of Ficus carica leaves has less ferric reducing power (16.66±4.40 mmol 

Fe
++

/100 gram as compared to methanolic extract (131.39±13.96 mmol Fe
++

/100 gram), 

described by Ghazi et al, 2012. Martos et al, (2015) also revealed 2.15±0.01 and 1.70±0.06 

TEAC, ferric reducing power respectively for 50mg/ml of peel and pulp Ficus carica 

extracts.  

4.10 DPPH assay: 

DPPH radical scavenging activity of different extracts were evaluated to determine the 

antioxidant activity of different fruit parts & fig leaves. Mean squares (Table 24) revealed 

highly significant results among different fig parts and solvents whereas interaction of 

treatment & solvent showed non-significant effect on DPPH activity. Mean values (Table 25) 

exhibited that DPPH activity of leaf was 64.67±2.81, 59.00±3.20 and 55.00±3.54%, 

respectively with aqueous, methanolic & ethanolic solvents. Moreover; aqueous peel extract 

exhibited maximum DPPH activity (53.00±3.81%) whereas the minimum DPPH activity 

(47.00±2.33%) was observed through ethanolic extraction method. The DPPH activity of 

pulp was observed as 32.00±2.13, 29.00±2.09 & 21.00±1.85% with aqueous, methanolic and 

ethanolic extraction solvents, respectively. 

DPPH of aqueous extract of fig fruit was recorded 9.5 and 92.6% at 0.1mg/ml and 4mg/ml 

concentrations (Yang et al, 2009). Peel and pulp of collar fig has DPPH 65.57±0.65 and 

14.74±0.53% respectively at 50mg/ml concentration (Martos et al, 2015). Hydroalcoholic 

crude extract of Omani fig tree leaves showed more than 90% radical scavenging activity 

(DPPH) at different concentrations. In current study, maximum DPPH (67.48%) was 

observed in aqueous peel extract of fig. Methanolic extracts of Ficus carica leaves from 

Egypt also showed antioxidant activity against DPPH (Hameed, 2009).  

 

 

 



67 
 

Table-24.  ANOVA for DPPH 

 

Source df SS MS F-Value 

Treatment 2 355.56 177.78 17.45
**

 

Solvent 2 4888.22 2444.11 239.97
**

 

Treatment × solvent 4 39.56 9.89 0.97
ns

 

Error 18 183.33 10.19  

Total 26 5466.67   

 

Table-25 DPPH (%) Means 

Parameters Leaf Peel Pulp Mean 

Aqueous 64.67±2.81 53.00±3.81 32.00±2.13 49.88
a
 

Methanolic 59.00±3.20 48.33±2.78 29.00±2.09 45.44
b
 

Ethanolic 55.00±3.54 47.00±2.33 21.00±1.85 41.00
c
 

Means 59.55
a
 49.44

b
 27.33

c
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DPPH ASSAY method was developed by Blois (1958) with the viewpoint to determine the 

antioxidant activity by using a stable free radical α, α-diphenyl-β-picrylhydrazyl (DPPH; 

C18H12N5O6, M = 394.33). This is based on the measurement of the chemicals capacity of 

antioxidants. The odd electron of nitrogen atom in DPPH is reduced by receiving a hydrogen 

atom from antioxidants (Contreras-Guzman and Srong 1982). It is a rapid, simple, 

inexpensive and widely used method to measure the ability of compounds to act as free 

radical chemicals or hydrogen donors, and to evaluate antioxidant activity of foods. It can 

also be used to determine antioxidants in complex biological systems, for solid or liquid 

samples. This method is easy and applies to measure the overall antioxidant capacity 

(Prakash 2001) and the free radical chemical activity of fruit and vegetable juices (Sendra et 

al. 2006). This assay has been successfully applied for determining antioxidant properties of 

wheat grain and vegetables, conjugated linoleic acids, herbs, edible oils, and flours in 

different solvent systems including ethanol, aqueous acetone, methanol, aqueous alcohol and 

benzene (Parry et al. 2005). It is a favorable method for the antioxidant assay of cysteine, 

glutathione, ascorbic acid, tocopherol and polyhydroxy aromatic compounds (Masahiro et 

al. 2005), for olive oil, fruits, juices and wines (Sanchez-Moreno 2002). 

4.11 Sensory evaluation 

Crust color 

Crust color of cake is a vital parameter for quality assessment. The coloring pigments of fig 

leaf, peel and pulp are key players to affect crust color of cake. Different doses of aqueous 

extracts of fig leaves, peels & pulps were compared for selection of best dose in development 

of crust color. Mean squares (Table 26) showed highly significant results among different fig 

parts, levels of extracts used as well as interaction of treatments & levels. Mean values 

exhibited that the crust color score of cakes prepared from leaf extracts was 5.63±0.52, 

6.88±0.35, 7.63±0.74 and 7.25±0.71, respectively for T0, T1, T2 & T3. Maximum score of 

crust color (6.75±0.46) in cakes prepared from peel extracts was recorded in T2 and the 

minimum crust color score (5.63±0.52) was observed in T0. Moreover, crust color scores of 

cakes prepared from fig pulp were observed as 5.63±0.52, 5.63±0.52, 6.00±0.76
 
&

 
5.88±0.64

 

for T0, T1, T2 & T3 respectively (Table 27). 
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Table-26 ANOVA for Crust color 

Source df SS MS F-Value 

Treatment  2  18.3333  6.11111 19.01
**

  

Levels  3  18.1458  9.07292 28.23
**

  

Treatment × Levels  6   6.3542 0.32143 3.29
**

 

Error 84  27.0000    

Total 95  69.8333   

 

Table-27 Means for crust color   

Treatments Leaf extract Peel extract Pulp extract Mean 

T0 5.63±0.52
 e
 5.63±0.52

 e
 5.63±0.52

 e
 5.62

c
 

T1 6.88±0.35
 bc

 6.13±0.35
 de

 5.63±0.52
 e
 6.20

b
 

T2 7.63±0.74
a
 6.75±0.46

 bc
 6.00±0.76

 de
 6.79

a
 

T3 7.25±0.71
 ab

 6.50±0.53
 cd

 5.88±0.64
 e
 6.54

a
 

Mean 6.84
a
 6.25

b
 5.78

c
  

 

T0 = Control    T1 = 75ppm 

T2 = 150ppm    T3 = 225ppm 
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Table-28 ANOVA for Crumb color 

Source df SS MS F-Value 

Treatment  2  12.0312  4.01042   9.39
**

  

Levels  3  12.7708  6.38542   14.95
** 

 

Treatment × Levels  6  5.3125 0.88542    2.07
ns

  

Error 84  35.8750  0.42708  

Total 95  65.9896 4.01042   

 

 

Table-29 Means for Crumb color 

 Leaf extract Peel extract Pulp extract Means 

T0 6.00±0.53 6.00±0.53 6.00±0.53 6.00
c
 

T1 7.00±0.76 6.38±0.52 6.13±0.64 6.50
b
 

T2 7.88±1.13 6.75±0.71 6.38±0.74 7.00
a
 

T3 7.13±0.64 6.50±0.53 6.00±0.00 6.54
b
 

Mean 7.00
a
 6.40

b
 6.12

b
  

 

T0 = Control    T1 = 75ppm 

T2 = 150ppm    T3 = 225ppm 
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Golden crust color is desired in pan cake and anthocyanins synergistically affected this trait. 

Peel extract affected crust color along with concentration level. Anthocyanins are synthesized 

naturally under climatic conditions in leaves and then stored in in peels of fruit (Solomon et 

al, 2006). Emerging leaves contain best amounts than aged leaves. Peels contain low levels 

as compared to leaves. Transportation of anthocyanidins continues from leaves to stem, 

fruits, peels and pulps in which pulps are characterized with minimum contents (Martos et al, 

2015). Best crust color was observed with leaf extract, followed by peel and pulp extracts. 

Level of extract used (150ppm) was most effective among three extracts. Sever heat 

treatment during baking process caused blackening of natural pigments in cake treatments 

containing higher levels of fig extracts. 

Crumb color: 

Statistical results regarding cake crumb color exhibited highly significant response for fig 

treatments and doses of extracts used in formulation whereas interaction of treatment and 

doses showed non-significant results in development of crumb color (Table 28). Mean values 

revealed that treatment T2 prepared from peel extract exhibited the maximum score of crumb 

color (6.75±0.71) and the minimum crumb color score (6.00±0.53) was observed in 

T0.Moreover, crumb color scores of cakes prepared from leaf extract were 7.88±1.13 (T2) 

followed by 7.13±0.64 (T3), 7.00±0.76 (T1) and 6.00±0.53 (T0), respectively. Furthermore, 

the crumb color scores were recorded as, 6.00±0.53, 6.13±0.64, 6.38±0.52, 6.00±0.00 for T0, 

T1, T2 & T3 , respectively for cakes prepared from pulp extract (Table 29). 

Crumb color was also improved by leaf extract due to enhancing of yellow color. Main 

pigment responsible for fruit color is cyanidine-3-rutinoside, black or purple skinned fruits 

have two folds higher anthocyanins than green or yellow cultivars (Solomon et al, 2006). 

Average values of  L
*
, a

*
, chroma and hue for different fig cultivars were found as 69.3, -

19.1, 37.7 and 95.2 respectively, (Caliskan & Polat, 2011). Leaf extracts positively affected 

this trait due to mild color shades whereas, peels and pulps presented dull shade due to more 

concentration of pigments. Coloring pigments are massively stored in peel of fig fruit which 

caused brown color of crumb in contrary to desirable fresh yellow color. 
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Flavor 

Flavor of functional cakes illustrated non-significant results for different fig treatments, 

levels of extracts and interaction of treatment & levels (Table 30). Mean values (Table 31) 

exposed that flavor scores of leaf extract based cakes were 7.00±0.00, 7.25±0.71, 7.38±0.74 

and 7.25±0.89 for T0, T1, T2 & T3, respectively. Moreover, maximum sensory scores 

(7.25±0.71) of pulp cakes were observed in T2, whilst 6.63±0.52 in T3. Additionally, peel 

based cake showed highest flavor score (7.38±0.74) for T2, followed by T1 (7.13±0.64), T0 

(7.00±0.00) and T3 (6.88±0.64), respectively. Aroma of product is combined sensation of 

aromatic compounds found in fig fruit. Fig fruit is rich in phenolic compounds which are 

nutraceutical in nature but are not concerned with fragrances (El-Shobaki et al, 2010). 

 

Taste 

Mean squares (Table 32) showed highly significant results for different fig parts and levels of 

extracts used in cake preparation whereas interaction of fig treatments & levels showed non-

significant effect on the taste of cakes. Mean values (Table 33) revealed that taste values of 

cakes prepared from leaf extracts were 6.63±0.74, 7.25±0.71, 7.75±0.46 and 6.88±0.35, 

respectively for T0, T1, T2 & T3. The highest taste score (7.38±0.74) was observed in T2 cakes 

prepared from peel extracts whilst the lowest taste score (6.13±0.35) was recorded in T3. In 

addition, taste scores of fig pulp cakes were observed as 6.75±0.46 (T2) followed by 

6.63±0.52, 6.63±0.74 &
 
5.75±0.46 for T1, T0 & T3, respectively. 

Leaf extract improved the taste due to presence of sugars which are strongly bonded to 

anthocyanins in fig leaves. Main sugar component is rutin that has glucosidic linkage with 

cyanidin. Cyanidin 3 rahmnoglucoside and cyanidin 3 rutinoside are majorly found in leaves 

and peels of fig fruit which are source of good sweet taste (Solomon et al, 2006). 

 

Cell uniformity: 

Statistical results (Table 34) of cake cell uniformity exhibited non-significant results for fig 

treatments, levels of extracts used in formulation as well as interaction of treatment and  
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Table-30 ANOVA for Flavor: 

Source df SS MS F-Value 

Treatment  2   2.4583  0.81944   2.24
ns

  

Levels  3   0.7708  0.38542  1.05
 ns

  

Treatment × Levels  6   0.9792  0.16319   0.45
ns

 

Error 84  30.7500  0.36607  

Total 95  34.9583 0.81944   

 

Table-31 Means for Flavor 

 

 Leaf extract Peel extract Pulp extract Means 

T0 7.00±0.00 7.00±0.00 7.00±0.00 7.00 

T1 7.25±0.71 7.13±0.64 7.13±0.64 7.16 

T2 7.38±0.74 7.38±0.74 7.25±0.71 7.33 

T3 7.25±0.89 6.88±0.64 6.63±0.52 6.91 

Mean 7.21 7.09 7.00  

 

T0 = Control    T1 = 75ppm 

T2 = 150ppm    T3 = 225ppm 
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Table-32 ANOVA for taste: 

Source df SS MS F-Value 

Treatment  2  13.7812   4.59375  13.48
**

  

Levels  3   7.6458   3.82292  11.22
**

  

Treatment × Levels  6   3.4375   0.57292  1.68
ns

 

Error 84  28.6250   0.34077  

Total 95  53.4896    

 

Table-33  Means for Taste  

 

 

 

T0 = Control    T1 = 75ppm 

T2 = 150ppm    T3 = 225ppm 

 Leaf extract Peel extract Pulp extract Mean 

T0 6.63±0.74 6.63±0.74 6.63±0.74 6.62
b
 

T1 7.25±0.71 6.75±0.46 6.63±0.52 6.87
b
 

T2 7.75±0.46 7.38±0.74 6.75±0.46 7.29
a
 

T3 6.88±0.35 6.13±0.35 5.75±0.46 6.25
c
 

Mean 7.12
a
 6.71

b
 6.43

b
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doses. Mean values revealed that treatment T2 prepared from peel extract exhibited the 

maximum score of cell uniformity (7.25±0.46) and minimum cell uniformity score 

(7.00±0.53) was observed in T3. The cell uniformity scores of cakes prepared from pulp 

extract were 7.25±0.71 (T2), 7.25±0.46 (T0) followed by 7.00±0.53 (T1) and 6.88±0.35 (T3), 

respectively. Moreover, the cell uniformity scores were recorded as, 7.25±0.46, 7.13±0.35, 

7.38±0.52 & 7.25±0.46 for T0, T1, T2 & T3, respectively in case of leaf extract cakes (Table 

35). Cell uniformity has not impressed by utilization of different fig extracts showing that 

they have not correlated with gluten network and cracking agents. Cell uniformity largely 

depends upon leavening action of yeasts and baking powder.  

Texture 

Texture of functional cakes explicated non-significant results for different fig treatments, 

levels of extracts used as well as interaction of treatment & levels (Table 36). Mean values 

exposed that texture scores of fig leaf cakes were 7.38±0.74, 7.13±0.35, 7.50±0.53 and 

7.25±0.71 for T0, T1, T2 & T3, respectively. Moreover, texture of fig pulp cakes were 

observed as 7.38±0.74 (T0) followed by, 7.13±0.83 (T2), 7.00±0.00 (T3) & 7.00±0.53 (T1). 

Furthermore, maximum texture score in peel cakes (7.38±0.74) was observed in T0 while 

minimum texture scores (7.13±0.64) was recorded in T3 (Table 37). Extracts are mainly 

source of bioavtive components like C3R, anthocyanins, flavonoids which are linked to 

nutritional properties and functional properties like taste and color but softness , texture and 

aroma are not linked to these moieties (Ghazi et al, 2012). 

Overall quality: 

Mean squares (Table 38) showed highly significant results for different fig treatments and 

levels of extracts used in cake preparation whereas interaction of fig treatments & levels did 

not illustrate significant effect on the overall quality of cakes. Mean values revealed that 

overall quality scores of cakes prepared from leaf extracts were 7.50±0.53, 7.13±0.64, 

8.13±0.35 and 7.25±0.89 for T0, T1, T2 & T3 respectively. The highest score for overall 

quality (7.63±0.52) was observed in T2 cakes prepared from peel extracts and lowest overall 

quality score (7.00±0.00) was recorded in T3. In addition, overall quality scores of fig pulp 

cakes were observed as 7.50±0.53 (T0) followed by 7.38±0.74, 7.13±0.64, 6.50±0.74 &
 
for 

T2, T1 & T3, respectively (Table 39). Overall quality of developed cakes improved due to  
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Table-34 ANOVA for cell uniformity: 

Source df SS MS F-Value 

Treatment  2   1.0833  0.36111  1.56
 ns

  

Levels  3   0.3958  0.19792  0.85
 ns

  

Treatment × Levels  6   0.3542  0.05903 0.25
 ns

 

Error 84  19.5000  0.23214  

Total 95  21.3333   

 

Table-35 Means for Cell uniformity 

 

 

 

T0 = Control    T1 = 75ppm 

T2 = 150ppm    T3 = 225ppm 

 Leaf extract Peel extract Pulp extract Mean 

T0 7.25±0.46 7.25±0.46 7.25±0.46 7.25 

T1 7.13±0.35 7.13±0.35 7.00±0.53 7.08 

T2 7.38±0.52 7.25±0.46 7.25±0.71 7.29 

T3 7.25±0.46 7.00±0.53 6.88±0.35 7.04 

Mean 7.25 7.15 7.09  
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Table-36 ANOVA for Texture 

Source df SS MS F-Value 

Treatment  2    1.5417   0.51389   1.42
 ns

  

Levels  3    0.5833   0.29167   0.80
 ns

  

Treatment × Levels  6    0.3333   0.05556   0.15
 ns

  

Error 84   30.5000   0.36310  

Total 95   32.9583   

 

Table-37 Means for Texture-softness of cake: 

 Leaf extract Peel extract Pulp extract Mean 

T0 7.38±0.74 7.38±0.74 7.38±0.74 7.37 

T1 7.13±0.35 7.13±0.35 7.00±0.53 7.08 

T2 7.50±0.53 7.38±0.52 7.13±0.83 7.33 

T3 7.25±0.71 7.13±0.64 7.00±0.00 7.12 

Mean 7.31 7.25 7.12  

 

T0 = Control    T1 = 75ppm 

T2 = 150ppm    T3 = 225ppm 
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incorporation of phenolics especially anthocyanins. Cyanidin-3-rutinoside improved taste 

crust color and crumb color of product (Vallejo et al, 2012). Total score is summation of all 

quality scores assessed by trained panel. Leaves imparted maximum scores owing to 

synthesis area of bioactive components whilst pulp and peels are only reserves of these 

valuable constituents (Konyaliglu, 2005). 

Total score: 

Statistical results for total score of cakes exhibited highly significant results for fig 

treatments, levels of extracts used in formulation as well as interaction of treatment and doses 

(Table 40). Mean values revealed that treatment T2 prepared from peel extract exhibited  

maximum total score (50.63±1.92) and minimum total score (47.38±1.06) was observed in 

T0. Total score of cakes prepared from pulp extract were 48.38±1.69 (T2) followed by 

47.38±1.06 (T0), 46.88±1.25 (T1) and 44.88±1.73 (T3). Moreover, total scores of leaf cakes 

were recorded as, 47.38±1.06, 49.75±1.28, 53.25±2.05
 
& 49.50±1.60

 
for T0, T1, T2 & T3, 

respectively (Table 41). Treatment T2 encouraged quality attributes but 150 ppm treatment 

performance masked all doses of extracts. 

 

4.12 Efficacy studies:  

Efficacy trials were conducted in Sprague Dawley rats to confirm the functional/nutraceutical 

claims of common Fig (Ficus Carica) against hyperglycemia & hypercholesteremia. The 

experiments were repeated twice to endorse the study and the finding effect of seasonal 

variations on our claims.  The biological  study  was designed in  three  modules  on  the  

basis  of  different  diets i.e. study I (normal diet), study II (high sucrose diet) and study III 

(high cholesterol diet). In each study, the respective diet was given to the rat groups with 

concurrent feeding of leaf, peel and pulp extracts (D0, D1, D2 & D3). Some rats were dissected 

to collect baseline values primarily, while rest after 8 weeks of study period. Feed & drink 

intake were observed on daily basis whereas, body weight was on weekly basis. The effect of 

different fig parts on high glucose and high cholesterol was investigated. Moreover, some 

serological parameters were also determined.  Furthermore, the results of the investigated 

parameters in all studies were interpreted collectively for better understanding of concern. 
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Table-38 ANOVA for Overall quality: 

Source df SS MS F-Value 

Treatment  2   8.0833 2.69444  1.42
 **

  

Levels  3   4.0000 2.00000  0.80
 **

  

Treatment × Levels  6   1.6667 0.27778  0.15
 ns

  

Error 84  32.7500 0.38988  

Total 95  46.5000   

 

Table-39 Means for Overall quality character of cake: 

 

 Leaf extract Peel extract Pulp extract Mean 

T0 7.50±0.53 7.50±0.53 7.50±0.53 7.50
a
 

T1 7.63±0.74 7.38±0.74 7.13±0.64 7.37
a
 

T2 8.13±0.35 7.63±0.52 7.38±0.74 7.70
a
 

T3 7.25±0.89 7.00±0.00 6.50±0.74 6.91
b
 

Mean 7.62
a
 7.37

ab
 7.12

b
  

 

T0 = Control    T1 = 75ppm 

T2 = 150ppm    T3 = 225ppm 
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Table-40 ANOVA for Total score: 

Source df SS MS F-Value 

Treatment  2   185.208  61.7361  25.99
**

  

Levels  3   153.188  76.5938  32.25
**

  

Treatment × Levels  6    61.729  10.2882   4.33
**

  

Error 84   199.500   2.3750  

Total 95   599.625   

      

Table-41 Means for Total scores (63): 

 Leaf extract Peel extract Pulp extract Mean 

T0 47.38±1.06
 d
 47.38±1.06

 d
 47.38±1.06

 d
 47.37

c
 

T1 49.75±1.28
 bc

 48.25±1.75
 cd

 46.88±1.25
 d
 48.29

b
 

T2 53.25±2.05
a
 50.63±1.92

b
 48.38±1.69

 cd
 50.75

a
 

T3 49.50±1.60
bc

 47.63±60
 d
 44.88±1.73

 e
 47.33

c
 

Mean 49.96
a
 48.46

b
 46.87

c
  

 

T0 = Control    T1 = 75ppm 

T2 = 150ppm    T3 = 225ppm 
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4.12.1 Feed intake 

Statistical data for feed intake has been showed in Table 42. Mean squares for feed intake 

showed highly significant effect of treatments and weeks on this trait in both trials.  

Feed intake increased gradually as depicted in Fig 1 with the passage of time. In trail 1 and 

trail 2 at 1
st
 week feed intake was 14.12 & 14.21, 13.99 & 13.96, 14.10 & 14.13 and 13.91 & 

13.89 g/rat/day in T0, T1, T2 and T3 groups of normal study, respectively, which subsequently 

increased to 19.70±0.05 & 19.81±0.06, 18.52±0.08 & 18.69±0.07, 19.27±0.03& 19.31±0.04 

and 18.01±0.03 & 18.11±0.04 g/rat/day, respectively at 8
th

 week for the same treatments. 

Similar trend was observed in hyperglycemic and hypercholesterolemic studies. 

In current investigation, similar trend for feed intake was confirmed by the findings of Ali et 

al. (2000) in normal and hypercholesterolemic rats. The research outcomes of Itoh and 

Furuichi (2008) attributed non-significant variations with the sense of huger on the 

consumption of bioactive ingredient that may enhance or suppress the feed intake. 

Conclusively, the feed intake of rats was unaffected by fig fruit and leaf diets.  

4.12.2. Drink intake 

Mean squares for drink intake (Table 43) showed non-significant effect of treatments 

however weeks imparted significant differences on this trait in both trials. Means of drink 

intake (Fig 4-6) depicted increasing tendency with the passage of time. During first trial, the 

drink intake at 1
st
 week was recorded as 19.05, 21.9 and 19.9 mL/rat/day, respectively for T0 

of study I, Study II and study III, that increased to 25.57, 28.42 and 26.42  mL/rat/day, 

respectively for the same treatments at 8
th

 week. likewise in trail 2, the drink intake at 1
st
 

week were 19.07, 21.85 and 19.85 mL/rat/day, respectively for normal, hypercholesterolemic 

and hyperglycemic rats that increased with the passage of time and at 8
th

 week it was 25.59, 

28.32 and 26.37 mL/rat/day, respectively for same studies under investigation. 

4.12.3. Weight gain 

 Statistical analysis revealed that body weight affected significantly with treatments and 

study intervals in both trials (Table 44).   
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Table-42  Mean squares for effect of treatments on feed intake 

Source df Normal  Hyperglycemic Hypercholesterolemic 

Trial I Trial II Trial I Trial II Trial I Trial II 

Treatments 3 47.46** 50.12** 10.04** 10.21** 18.99** 20.32** 

Weeks 7 465.06** 473.87** 485.47** 479.66** 486.00** 483.22** 

Error 309 0.315 0.313 0.388 0.407 0.376 0.378 

 

 

 

 

Table-43  Mean squares for effect of treatments on water intake 

Source df Normal  Hyperglycemic Hypercholesterolemic 

Trial I Trial II Trial I Trial II Trial I Trial II 

Treatments 3 0.05
 NS

 0.08
 NS

 1.15
NS

 0.50
 NS

 0.64
 NS

 0.18
 NS

 

Weeks 7 398.73** 398.66** 416.51** 415.69** 345.34** 347.47** 

Error 309 0.471 0.471 0.534 0.535 0.631 0.629 
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Table-44  Mean squares for effect of treatments on Body weight gain 

Source df Normal  Hyperglycemic Hypercholesterolemic 

Trial I Trial II Trial I Trial II Trial I Trial II 

Treatments 3 2.02
NS

 19.49** 52.90** 54.80** 93.69** 99.00** 

Weeks 7 1040.04** 1072.44** 1322.93** 1295.61** 831.51** 802.04** 

Error 309 53.0 53.2 41.8 41.3 79.1 79.4 
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Fig 1: Feed Intake (Normal Study) 

T0 = Control diet    T1= Diet with 150ppm leaf extract 

T2 = Diet with 150ppm peel extract  T3 = Diet with 150ppm pulp extract 

Y1= Trial I    Y1= Trial II 
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Fig 2: Feed Intake (Hypercholesterolemic Study) 

T0 = Control diet    T1= Diet with 150ppm leaf extract 

T2 = Diet with 150ppm peel extract  T3 = Diet with 150ppm pulp extract 

Y1= Trial I    Y1= Trial II 
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Fig 3: Feed Intake (Hyperglycemic Study) 

T0 = Control diet    T1= Diet with 150ppm leaf extract 

T2 = Diet with 150ppm peel extract  T3 = Diet with 150ppm pulp extract 

Y1= Trial I    Y1= Trial II 
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Fig 4: Water Intake (Normal Study) 

T0 = Control diet    T1= Diet with 150ppm leaf extract 

T2 = Diet with 150ppm peel extract  T3 = Diet with 150ppm pulp extract 

Y1= Trial I    Y1= Trial II 
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Fig 5: Water Intake (Hypercholesterolemic Study) 

T0 = Control diet    T1= Diet with 150ppm leaf extract 

T2 = Diet with 150ppm peel extract  T3 = Diet with 150ppm pulp extract 

Y1= Trial I    Y1= Trial II 
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Fig 6: Water Intake (Hyperglycemic Study) 

T0 = Control diet    T1= Diet with 150ppm leaf extract 

T2 = Diet with 150ppm peel extract  T3 = Diet with 150ppm pulp extract 

Y1= Trial I    Y1= Trial II 
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Fig 7: Body Weight Gain (Normal Study) 

T0 = Control diet    T1= Diet with 150ppm leaf extract 

T2 = Diet with 150ppm peel extract  T3 = Diet with 150ppm pulp extract 

Tr1= Trial I    Tr2= Trial II 

0

50

100

150

200

250

weeks1 week2 week3 week4 week5 week6 week7 week8

g/
ra

t/
w

e
e

k 

T0(Tr1)

TO(Tr2)

T1(Tr1)

T1(Tr2)

T2(Tr1)

T2(Tr2)

T3(Tr1)

T3(Tr2)



91 
 

 

 

 

 

 

Fig 8: Body Weight Gain (Hypercholesterolemic Study) 

T0 = Control diet    T1= Diet with 150ppm leaf extract 

T2 = Diet with 150ppm peel extract  T3 = Diet with 150ppm pulp extract 

Tr1= Trial I    Tr2= Trial II 
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Fig 9: Body Weight Gain (Hyperglycemic Study) 

T0 = Control diet    T1= Diet with 150ppm leaf extract 

T2 = Diet with 150ppm peel extract  T3 = Diet with 150ppm pulp extract 

Tr1= Trial I    Tr2= Trial II 
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Means of body weight shown in Fig 7-9 elucidated that in trail I, the body weight in different 

rat groups at week 1 were 120, 129, and 131 g/rat, respectively for treatment T0 of normal, 

hypercholesterolemic and hyperglycemic while after the passage of time it increased 

significantly to 220, 265 and 235 g/rat, respectively for the same studies under question at the 

end of the study. Similar findings were observed in trial II also. The findings pertaining to 

body weight gain are in agreement with Elkayam et al. (2003) who reported obesity, 

hypercholesterolemia and hyperglycemia as leading detrimental outcomes of high caloric diet 

and lack of physical activity in daily routine. They illuminated a non-significant rise in body 

weight in rats fed on garlic based feed when compared with control. 

4.12.4 Cholesterol: 

The current study is designed to pursue the effects of fig leaf and fruit parts on lipoprotein 

profile such as total cholesterol, LDL, HDL and triglycerides. The mean squares regarding 

cholesterol (Table 45) showed highly significant results for treatments in both trials however; 

variations during the trial I & II were found to be non-significant. Mean values presented in 

Table 46 demonstrated the maximum cholesterol level for normal study (83±4.74 mg/dL) 

group D0 that substantially reduced by D1 (78.94±5.16mg/dL) and D2 (79.97±3.94 mg/dL) 

whereas, D3 (82.02±4.90 mg/dL) has slight impact on cholesterol level in trial I. Similar 

trend was observed in trial II, whereas the cholesterol level was assessed as 85±4.91, 

80.96±4.53, 81.65±3.47 and 83.20±5.27 mg/dL for diets D0, D1, D2 and D3, respectively in 

normal study. 

In hypercholesterolemic study (Study III), maximum cholesterol level (148±7.54 mg/dL) was 

observed in control group which fed on normal diet followed by D3 (140.42±6.64 mg/dL), D2 

(136.68±4.92 mg/dL) and D1 (131.78±5.27 mg/dL) in trial I. Likewise, the maximum decline 

in cholesterol level was recorded in D1 (131.78±5.27 mg/dL) followed by D2 (136.68±4.92 

mg/dL) and D3 (140.42±6.64 mg/dL) as compared to control D0 (148±7.54 mg/dL) in trial II. 

A  substantial  declining  trend  for  serum  cholesterol  level  was observed in experimental  

rats  after  provision of functional diets containing fig leaves, fruit peel and fruit pulp. Trial I 

presented a decline pattern as 10.96% in D1 followed by 7.65% in D2 and 5.12 % in D3. 

During the trial II, D1, D2 and D3 resulted 11.12, 8.52 and 6.01% decrease for cholesterol, 

correspondingly (Fig 10,11). 
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Table.45 Mean squares for effect of treatments on cholesterol 

Source df Normal  Hyperglycemic Hypercholesterolemic 

Trial I Trial II Trial I Trial II Trial I Trial II 

Treatment 3 61.17** 17.93* 93.56** 130.58** 372.89** 407.45** 

Error 36 6.63 5.73 7.34 7.53 15.975 16.41 

Total 39       

 

Table-46  Effect of treatments on cholesterol level (mg/dL) 

 

 D0 D1 D2 D3 

 Study-I 

Trial I 83±4.74
a
 78.94±5.16

b
 79.97±3.94

ab
 82.02±4.90

a
 

Trial II 85±4.91
a
 80.96±4.53

b
 81.65±3.47

ab
 83.20±5.27

a
 

 Study-II 

Trial I 99±6.26
a
 90.50±5.29

c
 92.67±4.36

bc
 94.40±5.33

b
 

Trial II 101±6.83
a
 91.21±4.82

c
 93.81±4.64

bc
 95.96±5.41

b
 

 Study-III 

Trial I 148±7.54
a
 131.78±5.27

d
 136.68±4.92

c
 140.42±6.64

b
 

Trial II 151±8.19
a
 134.21±5.83

d
 138.13±5.15

c
 141.92±7.26

b
 

 

D0 = Control diet    D1= Leaf extract supplemented diet 

D2 = Peel extract supplemented diet   D3 = Pulp extract supplemented diet 
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Fig 10. % Decrease in cholesterol (Trial I) 

D1= Diet with 150ppm leaf extract  D2= Diet with 150ppm peel extract 

D3= Diet with 150ppm pulp extract 

 

 

 

Fig 11. % Decrease in cholesterol (Trial II)  

D1= Diet with 150ppm leaf extract  D2= Diet with 150ppm peel extract 

D3= Diet with 150ppm pulp extract 
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Cholesterol level was significantly altered by application of different fig extracts in diets of 

experimental rats. Canal et al. (2000) claimed that fig leaves decoction reduced total 

cholesterol and increased HDL along with declining of glycemic index. In addition, El-

Shobaki et al, (2010) explored the effect of Ficus carica fruit and leaves on hyperglycemia of 

Alloxan diabetic rats. In current research, the fig fruit (5, 10 and 20%) & fig leaves (2, 4 and 

6%) were used in basal diets. All doses were administered for a period of 4 weeks. Fig leaves 

doses were equally efficient with fruit doses in controlling lipidemic responses. Results 

showed that total cholesterol (mg/dL) was observed as 192.40±3.85, 180.05±2.24 and 

165.40±1.20 in comparison to control group 245.0±3.83 by induction of 2, 4 and 6% leaves 

in basal diet. 

Consequently, 214.27±3.16, 179.45±4.35 and 159.37±1.77 mg/dL total cholesterol was 

detected in groups feeding on 5, 10 and 20% fig fruit in their diets as compared to 

245.0±3.83 mg/dL in control group. Hypolidemic and hypocholeseterolemic effect of Ficus 

carica fruit was resulted due to presence of calotropinyl acetate, lupeol acetate and oleanolic 

acid. Hong-geun Oh et al. (2011) studied the effect of fig fruit paste on constipation induced 

by high protein diet in beagles. Blood parameters were in normal range in fig paste treatment 

period with slight improvement in good cholesterol. Lee at al. (2012) probed the effect of fig 

paste on loperamide induced constipation in rats and revealed that total cholesterol and LDL 

level were increased in loperamide rats by adding fig paste 1, 6 and 30g/kg body weight. 

These results were in contrary to earlier findings might be due to less movement of rats in 

cages and induction of loperamide. 50% of total dietary fiber is of soluble type in fig fruit 

(Ramulu & Rao, 2003), foods high in soluble dietary fiber are beneficial in 

Hypercholesterolemic and hypoglycemic effects in human and experimental animals (Lairon, 

1996). Asadi et al. (2005) claimed that fig tree leaves extract reduced insulin induced 

hypercholesterolemia in concentration dependent manner. Livers of young roosters were 

sliced and cultured with different concentrations of fig tree leaf extract. Fatemi et al. (2007) 

revealed that aqueous extract of Ficus carica decreased secretion of cholesterol from liver 

cells in both stimulated and basal condition which is resemble to diabetic animals. This 

alteration in cholesterol metabolism is mainly due to presence of huge amount of flavonoids 

in Ficus carica. Rassouli et al. (2010) worked on effect of Ficus carica leaf extracts on 

serum and liver cholesterol levels in nutritionally induced hyperlipidemic rats.  
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Table.47 Mean squares for effect of treatments on HDL 

Source df Normal  Hyperglycemic Hypercholesterolemic 

Trial I Trial II Trial I Trial II Trial I Trial II 

Treatment 3 3.31
*
  2.97

ns
  6.38

**
  7.47

**
  16.62

**
  14.01

**
  

Error 36 1.13 1.06 1.42 1.63 3.09 2.87 

Total 39       

 

Table-48  Effect of treatments on HDL (mg/dL) 

Groups D0 D1 D2 D3 

 Study-I 

Trial I 36±2.45 36.72±2.76 36.55±2.72 36.36±1.93 

Trial II 35±2.28 35.69±2.41 35.44±2.13 35.39±2.44 

 Study-II 

Trial I     40±3.17 41.07±2.92 41.03±2.55 40.48±1.86 

Trial II 43±3.46 44.16±3.23 44.12±2.26 43.61±2.08 

 Study-III 

Trial I 59±3.04
b
 60.78±3.51

 a
 60.74±3.80

 ab
 60.17±2.91

 ab
 

Trial II 57±3.22
b
 58.70±3.35

 a
 58.45±4.11

 ab
 57.93±3.53

 ab
 

 

D0 = Control diet    D1= Leaf extract supplemented diet 

D2 = Peel extract supplemented diet   D3 = Pulp extract supplemented diet 
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Fig 12. % Increase in HDL (Trial I) 

D1= Diet with 150ppm leaf extract  D2= Diet with 150ppm peel extract 

D3= Diet with 150ppm pulp extract 

 

 

Fig 13. % Increase in HDL (Trial II) 

D1= Diet with 150ppm leaf extract  D2= Diet with 150ppm peel extract 

D3= Diet with 150ppm pulp extract 
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Total cholesterol in serum was recorded from 1.40±0.26mmol/L (Control) to 1.06±0.14, 

1.04±0.07 and 0.90±0.08 mmol/L by intraperitoneal administration of fig leaf extracts at 

concentrations 10, 50 and 250 mg/Kg body weight. Cholesterol level in liver was reduced 

from 59.86±10.35 mg/g (Control) to 42.61±12.08, 37.16±5.59 for 50 and 250 mg/kg 

treatments respectively. Flavonoids were extracted as major content in fig fruit possessing 

hypocholesterolemic properties. Jorein et al. (2013) investigated effects of Ficus carica leaf 

extract on modulation of lipid profile in high fat induced obese male rats and clarified that 

results of fig leaves extract were more pronounced than positive control in improvement of 

lipid profile. Mahmoud et al. (2013) explored hypocholesterolemic effect of antioxidant 

containing fruits in rats fed on high cholesterol and fat diet. He added that, total cholesterol 

level was increased by feeding rats with high cholesterol and fat diets. Subsequently, higher 

levels of cholesterol were manipulated to lower levels by supplementing different levels of 

fig in diets. This hypocholesterolemic effect was attributed due to presence of antioxidants 

especially polyphenols in fig fruit.   Methanolic extract of leaves from Ficus carica reduced 

cholesterol level in alloxan induced diabetic rats (Stalin et al. 2012). 

Cholesterol is a chemical compound required by the body to act as a building block for 

hormones (testosterone and estrogen) and cell membranes. In the body, liver produces the 

cholesterol of about 80% of the body’s cholesterol while the rest comes from other food 

sources processing cholesterol. Diet based on animals contain more cholesterol as compared 

to the diet from plants as the plant diet contain no or very less cholesterol, this is the reason 

of plant diet to have almost no harm and just benefit. Too much cholesterol form plaque and 

cause the arteries to become narrow by accumulating on their walls. Cholesterol does not 

move freely throughout the body, instead, it is attached to the proteins and the complex 

substance is named as lipoprotein (Jeong & Lachance, 2001 ; Ware, 2008). 

4.12.5 HDL 

It is evident from Table 47 that treatments reported the significant impact on HDL whereas 

the effect of trials on HDL was non-momentous. The diets containing leaf extract, peel 

extract and pulp extract have raised the level of HDL as compared to control.  

Means (Table 48) showed that the maximum HDL (36.72±2.76 mg/dL) was recorded in D1 

(diet containing fig leaf extract) whereas, D0 (control) exhibited the lowest value for HDL as 

36±2.45 mg/dL during trial I. Moreover, values for HDL were documented as 35±2.28, 
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Table.49 Mean squares for effect of treatments on LDL 

 

Source df Normal  Hyperglycemic Hypercholesterolemic 

Trial I Trial II Trial I Trial II Trial I Trial II 

Treatment 3 4.64
**

 6.73
**

 33.52
**

 26.55
**

 100.79
**

 74.01
**

 

Error 36 0.52 0.64 1.62 1.50 2.61 2.49 

Total 39       

 

Table-50 Effect of treatments on LDL (mg/dL) 

Groups D0 D1 D2 D3 

 Study-I 

Trial I 26±1.78
 a
 24.04±1.10

 d
 24.83±1.72

 c
 25.14±1.32

 b
 

Trial II 29±1.90
 a
 26.68±1.42

 d
 27.58±1.80

 c
 28.00±1.45

 b
 

 Study-II 

Trial I 47±2.65
 a
 42.11±2.22

 d
 43.45±2.66

 c
 44.59±2.21

 b
 

Trial II 45±2.83
 a
 40.52±2.35

 d
 42.06±2.54

 c
 42.75±2.30

 b
 

 Study-III 

Trial I 61±3.1
 a
 52.73±2.95

 d
 55.41±2.90

 c
 57.04±3.15

 b
 

Trial II 59±2.7
 a
 51.77±3.25

 d
 54.27±2.71

 c
 55.47±2.86

 b
 

 

D0 = Control diet    D1= Leaf extract supplemented diet 

D2 = Peel extract supplemented diet   D3 = Pulp extract supplemented diet 
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Fig 14. % Decrease in LDL (Trial I) 

D1= Diet with 150ppm leaf extract  D2= Diet with 150ppm peel extract 

D3= Diet with 150ppm pulp extract 

 

 
Fig 15. % Decrease in LDL (Trial II) 

D1= Diet with 150ppm leaf extract  D2= Diet with 150ppm peel extract 

D3= Diet with 150ppm pulp extract 
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35.69±2.41, 35.44±2.13 and 35.39±2.44 mg/dL for D0, D1, D2 and D3, respectively in trial II 

of normal study. The level of HDL was significantly enhanced in hyperlipidemic rats by 

feeding fig leaf extract and fruit extract enriched diets. In trial I, the maximum HDL 

60.78±3.51mg/dL was recorded in D1, trailed by D2 (60.74±3.80 mg/dL), D3 (60.17±2.91
 

mg/dL) and D0 (59±3.04 mg/dL). Alongside, maximum increase in HDL level was observed 

in D1 (35.69±2.41 to 58.70±3.35
 
m g/dL) followed by D2 (35.44±2.13to 58.45±4.11

 
g/dL), D3 

(35.39±2.44 to 57.93±3.53
 
mg/dL) and D0 (35±2.28 to 57±3.22 mg/dL) in trial II. HDL 

increasing trend was observed in experimental rats after provision of functional diets 

containing fig leaves, peel and pulp. Study III revealed the highest increase in HDL as 3.01% 

in D1followed by 2.95% in D2 and 1.99% in D3. During trial II, D1, D2 and D3 resulted 2.99, 

2.54 and 1.64 % decrease in HDL, consistently (Fig 12-13). 

El-Shobaki et al. (2010) explicated the effect of Ficus carica fruit and leaves on 

hyperglycemia of Alloxan diabetic rats. Supplementation levels were (5, 10 and 20%) for 

fruit & 2, 4 and 6% for fig leaves in basal diets. Serum HDL was improved as 50.68±1.06, 

49.93±0.79 and 50.22±0.75 mg/dL in comparison to control group 32.0±0.89 mg/dL by 

fortifying 2, 4 and 6% leaves in basal diet. Moreover, 37.19±0.57, 48.23±1.72 and 

47.77±1.90 mg/dL serum HDL was measured in groups feeding on 5, 10 and 20% fig fruit in 

their diets as compared to 32.0±0.89mg/dL in control group. HDL level of beagles was 

improved by feeding fig paste in diet as described by Hong-geun Oh et al. (2011). An 

increase in HDL level was observed by feeding methanolic leaf extract of Ficus carica in 

alloxan diabetic rats (Stalin et al. 2012). Lipid profile of high fat diet group rats was 

improved by increasing HDL content due to consumption of Ficus carica leaf extracts in 

diets (Jorein et al. 2013). Serum HDL profile was drastically improved by fortifying 3 & 5% 

dried Ficus carica fruit in diets of experimental organisms. 97.63±0.87 and 

109.81±2.79mg/dL HDL content was observed respectively with supplemented diets, while 

positive control HDL level was determined as 44.92±1.37mg/dL (Mahmoud et al. 2013).   

High density lipoprotein is a class of heterogeneous lipoprotein that contain equal amount of 

lipid and protein. HDL contains 50% protein, 25% phospholipids, 20% cholesterol and 5% 

triglyceride. The apoA-1 and apoA-2 are 2 major apolipoprotein of HDL. ApoA-1 is required 

for HDL production. High plasma level of HDL protect against the development of 

atherosclerosis (Grundy et al., 1998). HDL can bind the prostacyclin synthesis by endothelial   
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 Table.51 Mean squares for effect of treatments on Triglycerides 

Source df Normal  Hyperglycemic Hypercholesterolemic 

Trial I Trial II Trial I Trial II Trial I Trial II 

Treatment 3 18.08
**

  22.72
**

  34.68
**

 34.63
**

 124.63
**

 103.56
**

 

Error 36  3.20  3.60  4.41  4.67   7.40   7.20 

Total 39       

 

 

Table-52 Effect of treatments on Triglycerides (mg/dL) 

Groups D0 D1 D2 D3 

 Study-I 

Trial I 64±3.31
 a
 60.03±3.21

 c
 61.36±2.92

 b
 62.32±3.12

 ab
 

Trial II  68±2.92
 a
 63.58±3.15

 c
 65.11±3.05

 b
 66.11±2.93

 ab
 

 Study-II 

Trial I 76±3.45
 a
 70.60±3.21

 c
 71.89±3.45

 b
 72.97±3.56

 ab
 

Trial II 78±3.31
 a
 72.56±3.16

 d
 74.11±3.28

 b
 75.22±3.42

 ab
 

 Study-III 

Trial I 100±6.21
 a
 90.36±6.19

 d
 93.11±6.02

 c
 95.02±5.47

 b
 

Trial II 98±6.30
 a
 89.17±6.09

 d
 91.94±5.94

 c
 93.97±5.32

 b
 

 

D0 = Control diet    D1= Leaf extract supplemented diet 

D2 = Peel extract supplemented diet   D3 = Pulp extract supplemented diet 
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Fig 16. % Decrease in Triglycerides (Trial I) 

D1= Diet with 150ppm leaf extract  D2= Diet with 150ppm peel extract 

D3= Diet with 150ppm pulp extract 

 

 

Fig 17. % Decrease in Triglycerides (Trial II) 

D1= Diet with 150ppm leaf extract  D2= Diet with 150ppm peel extract 

D3= Diet with 150ppm pulp extract 
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cells and it is proved that HDL is good for our health (Fleisher et al., 2008). One of 

antioxidant or anti-inflammatory functions of HDL is transport mechanism that binds and 

carries away oxidant molecules. HDLs are act as a carrier of plasma lipid hydro-peroxides in 

the animal model of atherosclerosis and humans (Kontush & John, 2011) 

  4.12.6 LDL 

Mean squares regarding LDL (Table 49) revealed highly significant results for treatments 

however; trial I & trial II were non-significantly differ from each other. Means presented in 

Table 50 demonstrated the maximum LDL level for normal study (26±1.78
 
mg/dL) in group 

D0 that progressively reduced in D1 (24.04±1.10
 
mg/dL), and then starting increase in D2 

(24.83±1.72
 
mg/dL) followed by D3 (25.14±1.32

 
mg/dL) in trial I. The similar pattern was 

observed in trial II whereas the LDL level was observed as 29±1.90, 26.68±1.42, 27.58±1.80
 

and 28.00±1.45
 
mg/dL for diets D0, D1, D2 and D3, respectively in normal study. 

Study III highlighted maximum LDL level (61±3.1
 
mg/dL) in control group which fed on 

control diet followed by D3 (57.04±3.15
 
mg/dL), D2 (55.41±2.90

 
mg/dL) and D1 (52.73±2.95

 

mg/dL) in trial I. Moreover, maximum decline in LDL level was observed in D1 (51.77±3.25
 

mg/dL) followed by D2 (54.27±2.71
 
mg/dL) and D3 (55.47±2.86

 
mg/dL) as compared to 

control D0 (59±2.7
 
mg/dL) in trial II. Graphical presentation explained that Trial I presented a 

declining tendency as 13.56% in  D1  followed  by  9.16%  in  D2  and  6.50 %  in  D3. During 

the trial II, D1, D2 and D3 resulted 12.25, 8.02 and 5.99% decrease in LDL, respectively (Fig 

14-15).  

Serum LDL level was significantly reduced from 197.90±3.01 mg/dL (Control) to 

100.80±1.41 by supplementing the diet of alloxan diabetic rats with 20% Ficus carica fruit. 

Likewise, reduction of LDL was observed up to 105.30±2.04mg/dL with 8% Ficus carica 

leaves fortification in basal diet (El-Shobaki et al. 2010). LDL level was suppressed due to 

intake of methanolic extract of Ficus carica leaves as compared to control (Stalin et al. 

2012). It is imperative to differentiate between modified and standard LDL. One type of LDL 

is produced by our body in normal metabolic functions. LDL is considered as bad cholesterol 

but some researches shows that LDL itself was not independent dangerous risk factor for 

CHD because half of the people who suffered from CHD have normal LDL level (Ridker et 

al., 2002). On the basis of some studies it is clear that LDL oxidation can be inhibited by the 
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HDL cholesterol (Griffin et al., 1999). Less than 100mg/dl is the optimal level of LDL, 100 

and 129mg/dl is near the optimal level, 160 to 189mg/dl is considered as the high LDL level 

and above than 190 is considered as too high. If we low the LDL cholesterol level by the 

statin drugs then it decrease the CHD risk (Grundy et al., 2004). LDL was decreased to 

10.89±2.85mg/dL with supplementation of 5% dried Ficus carica in diet of experimental rats 

whereas, 121.06±4.38mg/dL LDL content was observed in positive control (Mahmoud et al. 

2013).  

4.12.7 Triglycerides: 

Statistical data revealed that treatments significantly affected the triglyceride content of 

serum in all studies in respective trials (Table 51). Values for triglycerides were recorded as 

64±3.31, 60.03±3.21, 61.36±2.92
 
and 62.32±3.12

 
mg/dL for D0, D1, D2 and D3, respectively in 

trial I of normal study (Table 52). In addition, the maximum triglycerides  68±2.92
 
  mg/dL  

were  recorded  in  D0  (control diet)  whereas,  D1, exhibited lowest value  for  triglycerides  

as  63.58±3.15
 
 mg/dL during trial I.  

Level of triglycerides was significantly decreased in hyperlipidemic rats by feeding bioactive 

fig extracts. In trial I, minimum triglycerides (90.36±6.19
 
mg/dL) were detected in blood 

samples of rats which were dosed with D1 (Diet containing fig leaf extract), trailed by D2 

(93.11±6.02 mg/dL), D3 (95.02±5.47
 
mg/dL) and D0 (100±6.21

 
mg/dL) in trial I. Besides, the 

minimum triglyceride level was observed in D1 (89.17±6.09
 
mg/dL) as compared to D0 

(98±6.30 mg/dL) in trial II. Triglyceride level for rats feeding on peel and pulp extract was 

recorded as 91.94±5.94 and 93.97±5.32 mg/dL, respectively.   

The reduction of triglyceride level was confirmed by carrying out serum analysis which 

revealed that fig leaf and fruit have strong influence to reduce this trait. The maximum 

decline in triglycerides was observed in rats feeding on leaf extract as 9.64% followed by 

6.89% in D2 and 4.98% (D3) during trial I.   During the trial II, D1, D2 and D3 resulted 9.01, 

6.18 and 4.11 % decrease in triglyceride level, respectively (Fig 16-17). Fig fruit 

supplementation 5, 10 and 20% in basal diet of alloxan diabetic rats decreased triglycerides 

level as, 70.32±0.61, 53.90±0.96 and 53.66±2.11 in relation to 75.03±1.37mg/dL (Control), 

while minimum triglycerides level was observed in rats feeding diet (6% fig leaves) with 

same control group (El-Shobaki et al. 2010). Triglyceride level was also reduced by addition 

of fig paste with diet in constipated rats as determined by Lee at al. (2012). Application of 
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Table.53 Mean squares for effect of treatments on Blood glucose 

 

Source df Normal  Hyperglycemic Hypercholesterolemic 

Trial I Trial II Trial I Trial II Trial I Trial II 

Treatment 3  4.96
ns

 5.12 
ns

 512.77 
**

    472.10
**

  59.05
**

  49.02
**

  

Error 36  5.75 6.01  15.89  5.20  7.34 7.712 

Total 39       

 

 

Table-54 Effect of treatments on Blood glucose level (mg/dL) 

Groups D0 D1 D2 D3 

 Study-I 

Trial I 84±3.95
 a
 81.47±3.98

 b
 82.08±3.81

 b
 82.98±3.69

 b
 

Trial II 86±4.06
 a
 83.32±3.87

 b
 83.98±3.72

 b
 84.79±3.55

 b
 

 Study-II 

Trial I 98±4.25
a
 90.90±4.38

 d
 92.89±4.85

 c
 94.07±5.10

 b
 

Trial II 100±4.13
 a
 93.46±4.29

 d
 95.02±4.91

 c
 96.44±5.23

 b
 

 Study-III 

Trial I 149±7.24
 a
 130.81±7.10

 c
 135.38±6.83

 bc
 141.21±6.70

 b
 

Trial II 145±7.15
 a
 127.61±6.98

 c
 132.59±6.76

 bc
 138.46±6.56

 b
 

 

D0 = Control diet    D1= Leaf extract supplemented diet 

D2 = Peel extract supplemented diet   D3 = Pulp extract supplemented diet 
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Fig 18. % Decrease in Blood Glucose (Trial I) 

D1= Diet with 150ppm leaf extract  D2= Diet with 150ppm peel extract 

D3= Diet with 150ppm pulp extract 

 

Fig 19. % Decrease in Blood Glucose (Trial I) 

D1= Diet with 150ppm leaf extract  D2= Diet with 150ppm peel extract 

D3= Diet with 150ppm pulp extract 
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fig tree leaf extract to chicken liver slices reduced hepatic triglyceride content as well as 

secretion of triglycerides from liver (Asadi et al. 2005). 

A decrease in triglyceride level was observed by administration of methanolic leaf extract of 

Ficus carica in diabetic rats (Stalin et al. 2012). Triglycerides level was significantly reduced 

in streptozotocin induced diabetic rats by intraperitoneal administration of Ficus carica leaf 

extract (Perez et al. 2002). Lipid profile of high fat diet group rats was modulated by 

supplementing Ficus carica leaf extract. Triglycerides level was declined in rats using diet 

containing fig leaf extract Jorein et al. (2013). Level of triglycerides fell markedly during 60 

minutes of ingestion of decoction of fig leaves in contrast to control which took 24 hours to 

reach that level (Perez et al. 1999). Mahmoud et al. (2013) used Ficus carica and Ficus 

sycamore in animal model to find out hypolipidemic potential. Results revealed that addition 

of 3 & 5% dried Ficus carica in diets alleviated the Hypercholesterolemic effect in rats. 

52.59±1.46 and 47.75±1.13 mg/dL triglycerides were observed in serum profile in 

comparison of control (93.75±2.52 mg/dL). 

It is major form of fat, composed of 3 carbon glycerol to which 3 fatty acids are esterified. 

The triglycerides are formed by the different combinations of the fatty acid in a single 

triglyceride which is exceedingly large (Small, 1991). High level of triglyceride has a risk of 

atherogenesis and cardio vascular diseases (Karpe, 1999). The level between 200 and 

499mg/dl is considered as the high level of triglyceride and level at 500mg/dl is considered 

as very high which is not required (Karpe, 1999). 

4.12.8 Blood Glucose: 

Mean  squares  for  serum  glucose  indicated  highly significant  variations  due  to 

treatments  however trial imparted no significant variation for blood glucose concentration 

(Table  53). Means  regarding  blood glucose  (Table  54)  showed  maximum  value  

84±3.95
 
 mg/dL  in  D0 substantially reduced to 81.47±3.98, 82.08±3.81

 
and 82.98±3.69

 

mg/dL in D1, D2 and D3,  respectively in trial I of normal study.  A similar trend was 

observed in trial II, D0 exhibited the highest glucose 86±4.06
 
while the lowest in D1 

83.32±3.87
 
mg/dL. 

Hyperglycemic rats expressed pronounced effect of feeding fig leaves and fig fruit parts on 

serum glucose. Maximum glucose reduction was observed in D1  from 149±7.24
 
 to 

130.81±7.10
 
mg/dL trailed by 149±7.24to 135.38±6.83

 
(D2) and 149±7.24 to 141.21±6.70
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Table.55 Mean squares for effect of treatments on Insulin level (IU/L) 

Source df Normal  Hyperglycemic Hypercholesterolemic 

Trial I Trial II Trial I Trial II Trial I Trial II 

Treatment 3 12.25 
ns

 0.08 
ns

 1.44
**

  1.53
**

  0.85
**

  0.77
**

  

Error 36  0.42 0.03 0.09 0.09 0.06 0.06 

Total 39       

 

Table-56  Effect of treatments on Insulin level (IU/L) 

 

Groups D0 D1 D2 D3 

 Study-I 

Trial I 5.56±0.24 5.66±0.32 5.64±0.23 5.62±0.33 

Trial II 6.01±0.30 6.12±0.28 6.08±0.27 6.08±0.26 

 Study-II 

Trial I 10.01±0.56
 c
 10.72±0.51

 a
 10.53±0.6

 b
 10.37±0.48

 b
 

Trial II 10.25±0.53
 c
 10.97±0.48

 a
 10.82±0.54

 b
 10.63±0.45

 b
 

 Study-III 

Trial I 7.89±0.29
 c
 8.37±0.25

 a
 8.36±0.24

 b
 8.07±0.19

 b
 

Trial II 8.12±0.23
 c
 8.56±0.22

 a
 8.57±0.20

 b
 8.28±0.16

 b
 

 

D0 = Control diet    D1= Leaf extract supplemented diet 

D2 = Peel extract supplemented diet   D3 = Pulp extract supplemented diet
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Fig 20. % Increase in Insulin (Trial I) 

D1= Diet with 150ppm leaf extract  D2= Diet with 150ppm peel extract 

D3= Diet with 150ppm pulp extract 

 

 

Fig 21. % Increase in Insulin (Trial II) 

D1= Diet with 150ppm leaf extract  D2= Diet with 150ppm peel extract 

D3= Diet with 150ppm pulp extract 
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mg/dL by D3 , respectively during trial I. Glucose concentration was recorded as  145±7.15, 

127.61±6.98, 132.59±6.76
  

138.46±6.56
 
for 

 
D0,

  
D1, D2 and D3 respectively. It is obvious 

from Fig 18-19, that the treatment D1 resulted highest glucose reduction by 12.21 & 11.99% 

followed by D2 9.14 & 8.56% and D3 5.23 & 4.51% in trial I and II of hyperglycemic study, 

respectively. Glucose decline percent in normal study was observed as (3.01, 3.12), (1.53, 

2.35) and (1.01, 1.48) mg/dL by D1, D2 and D3 respectively. 

Ficus carica fruit and leaves showed good glycemic response by lowering blood glucose 

level. Blood glucose level was observed as 177.07±0.99 and 131.27±2.90 by using 20% fig 

fruit and 8% fig leaves supplementation respectively in diets as compared to control 

228.32±3.27 mg/dL (El-Shobaki et al. 2010). Glycemic level was significantly reduced in 

streptozotocin induced diabetic rats by intraperitoneal administration of Ficus carica leaf 

extract (Perez et al. 2002). Capillary glucose was determined as 245.8±14.2 mg/dL and 

166.7±23.6 mg/dL in orally administered doses of commercial tea decoction & Ficus carica 

leaf decoction for one month in insulin dependent diabetes patients (Serraclara et al. 1997). A 

decrease in triglyceride level was observed by administration of methanolic leaf extract of 

Ficus carica in diabetic rats (Stalin et al. 2012). El-Shobaki et al. (2010) explicated the effect 

of Ficus carica fruit and leaves on hyperglycemia of Alloxan diabetic rats. Supplementation 

levels were (5, 10 and 20%) for fruit & 2, 4 and 6% for fig leaves in basal diets. Serum HDL 

was improved as 50.68±1.06, 49.93±0.79 and 50.22±0.75 mg/dL in comparison to control 

group 32.0±0.89 mg/dL by fortifying 2, 4 and 6% leaves in basal diet. Current study 

confirmed the findings of Perez et al (2002). 

4.12.9 Insulin: 

Mean squares in Table 55 elucidated that treatments affected insulin level significantly but 

trials showed non-significant results. Means concerning insulin (Table 56) showed that the 

D0 exhibited the lowest insulin level 5.56±0.24 IU/L that was progressively enhanced to 

5.62±0.33, 5.64±0.23 & 5.66±0.32 IU/L in groups rely on D3, D2 and D1 diets, respectively 

in trial I of normal study. Trial II also produced same results as 6.01±0.30, 6.08±0.26, 

6.08±0.27 and 6.12±0.28 IU/L for D0, D3, D2 and D1, respectively.  

Positive response was observed in hyperglycemic rats which were fed on fig leaf extract and 

fruit extract. Maximum insulin level (10.72±0.51 IU/L) was recorded in group feeding on fig 

leaf extract, then fig peel extract group (10.53±0.6 IU/L) and pulp feeding group (10.37±0.48 
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IU/L) as compared to control (10.01±0.56 IU/L) during trial I. in second trial, results were 

obtained in the same order as 10.25±0.53, 10.97±0.48, 10.82±0.54 and 10.63±0.45 IU/L for 

D0, D1, D2 & D3 diets.  

It  is  evident  from  the  Fig  20-21  that  the  feeding of fig leaf and fruit enriched  diets  

caused elevation in serum insulin as compared to the control. In this context, the 

consumption of fig leaf extract (D1) exhibited maximum increase as 7.12 & 6.99% followed 

by fig peel extract (D2) 5.23 & 5.55% and pulp extract (D3) 3.56 & 3.67% in both trials, 

respectively. Insulin level was enhanced in rats feeding on high fat diet supplemented with 

50 and 100mg/kg extract of Ficus carica as compared to normal group (Jorein et al. 2013). 

Serraclara et al. (1997) studied the effect of fig leaf decoction in insulin dependent diabetes 

patients. Insulin dose was reduced 15.5% on daily basis compared to baseline value when 

oral fig leaf decoction was used. El-Shobaki et al. (2010) explicated the effect of Ficus 

carica fruit and leaves on hyperglycemia of Alloxan diabetic rats. Supplementation levels 

were (5, 10 and 20%) for fruit & 2, 4 and 6% for fig leaves in basal diets. Serum HDL was 

improved as 50.68±1.06, 49.93±0.79 and 50.22±0.75 mg/dL in comparison to control group 

32.0±0.89 mg/dL by fortifying 2, 4 and 6% leaves in basal diet. Glycemic level was 

significantly reduced in streptozotocin induced diabetic rats by intraperitoneal administration 

of Ficus carica leaf extract (Perez et al. 2002). 

 

4.12.10 Urea: 

Mean squares (Table 57) for serum urea explicated that treatments and trials employed non-

significant differences among various groups. Means  relating  to  serum  urea  in  trial  I of 

normal study showed  values  20±0.95, 19.80±0.75, 19.64±0.78 and 19.56±0.87 mg/dL for  

D0,  D3,  D2  and  D1,  respectively.  Trial II also presented same results of serum urea like, 

22.48±0.80, 22.57±0.74, 22.74±0.65mg/dL for D1,  D2 & D3  as compared to control D0 

(23±0.88mg/dL). In hyperglycemic study, level of urea was decreased from 32±1.35mg/dL 

(D0) to 30.72±1.30, 30.72±1.25
 
and

 
31.15±1.23mg/dL

 
with consumption of diets D1, D2 and  

D3 respectively during trial I. Level of urea was recorded for D0, D1, D2 and D3 as 31±1.28, 

29.68±1.22
, 
29.76±1.19

 
and

 
30.16±1.15 mg/dL, respectively in trial II. 

Serum urea concentration was also reduced due to consumption of valuable fig parts in 

Hypercholesterolemic study. Mean values for urea in both trials were recorded as (28±1.18, 
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Table.57 Mean squares for effect of treatments on Urea 

 

Source df Normal  Hyperglycemic Hypercholesterolemic 

Trial I Trial II Trial I Trial II Trial I Trial II 

Treatment 3 0.10
ns

  0.13 
ns

  1.60 
ns

    1.67 
ns

  1.62 
ns

  2.03
*
  

Error 36 0.33 0.43  0.81 0.76 0.62 0.66 

Total 39       

 

Table-58  Effect of treatments on Urea (mg/dL) 

Groups D0 D1 D2 D3 

 Study-I 

Trial I 20±0.95 19.56±0.87 19.64±0.78 19.80±0.75 

Trial II 23±0.88 22.48±0.80 22.57±0.74 22.74±0.65 

 Study-II 

Trial I 32±1.35
 a
 30.72±1.30

 b
 30.72±1.25

 b
 31.15±1.23

 ab
 

Trial II 31±1.28
 a
 29.68±1.22

 b
 29.76±1.19

 b
 30.16±1.15

 ab
 

 Study-III 

Trial I 28±1.18
 a
 26.70±1.12

 c
 26.85±1.05

 c
 27.16±1.02

 b
 

Trial II 29±1.10
 a
 27.56±1.07

 c
 27.78±0.97

 c
 28.09±0.93

 b
 

 

D0 = Control diet    D1= Leaf extract supplemented diet 

D2 = Peel extract supplemented diet   D3 = Pulp extract supplemented diet 
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29±1.10), (26.70±1.12, 27.56±1.07), (26.85±1.05, 27.78±0.97) and (27.16±1.02, 28.09±0.93) 

mg/dL for D0, D1, D2 and D3 respectively. In all studies, maximum urea level was decreased 

by consumption of fig leaves, followed by fruit peel and minimum decreasing trend was 

obtained by feeding of fig pulp (Table 58). 

El-Shobaki et al. (2010) investigated effect of Ficus carica leaves & fruit on urea of alloxan 

diabetic rats. Level of urea was reduced from 2.72±0.03 (control) to 1.93±0.05 mg/dL by 

adding 20% fig fruit in diet. Minimum urea level was observed in rats feeding diet (8% fig 

leaves) as 1.98±0.05mg/dL as compared to control 2.72±0.03 mg/dL.  

4.12.11 Creatinine: 

Statistical analysis for serum creatinine showed non-significant results for different fig based 

diets as well as efficacy trials (Table 59). 

In trial I, means for serum creatinine were observed in control group (D0) as 0.79±0.04  

mg/dL  whilst  for  rats  fed  on  fig leaf extract  (D1)  0.77±0.04,  fig peel extract  (D2) 

0.78±0.03 and pulp extract (D3) 0.78±0.02 mg/dL. The creatinine level was recorded as 

0.80±0.03, 0.79±0.27, 0.79±0.02 and 0.79±0.14 for rats feeding on D0, D1, D2 and D3 diets 

respectively during trial II. Serum creatinine concentration was also reduced due to feeding 

of fig parts in Hypercholesterolemic study. Values for creatinine in both trials were recorded 

as (1.01±0.04, 1.03±0.04), (0.97±0.04, 0.99±0.03), (0.98±0.03, 1.00±0.02) and (0.99±0.03, 

1.01±0.02) mg/dL for D0, D1, D2 and  D3 respectively. 

In hyperglycemic study, level of urea was decreased from 1.01±0.04
 

mg/dL (D0) to 

0.97±0.04, 0.98±0.03 and
 
0.99±0.03

 
mg/dL

 
with consumption of diets D1, D2 and D3 

respectively during trial I. Level of creatinine was recorded for D0, D1, D2 and D3 as  

1.03±0.04, 0.99±0.03,
, 
1.00±0.02

  
and

 
1.01±0.02

 
 mg/dL respectively in trial II. The serum 

creatinine was reduced by feeding of fig extracts, fig leaf extract was most effective in 

declining the creatinine while pulp was least effective for this trait (Table 60). 

A declining trend in creatinine was observed with increasing the concentration of fig fruit 

and leaves in diet of alloxan rats. Supplementing diets with 6% leaves and 20% fruit resulted 

0.69±0.02 and 0.80±0.01 creatinine respectively, as compared to control 1.14±0.03 mg/dL 

(El-Shobaki et al. 2010). 

4.12.12 Liver functioning tests 
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I) AST: 

Mean squares regarding aspartate transferase (AST) concentration (Table 61) showed 

substantial differences owing to treatments but no significant differences were found between 

trials. 

Means for AST in trial I, depicted that, highest value (45±2.41 IU/L) was observed for 

control group (D0) trailed by (43.20±1.75
 
 IU/L) D3, (42.66±1.96

 
 IU/L) D2 and  (41.99±2.05 

IU/L)  D1. AST values were 47±2.10, 43.65±1.92, 44.39±1.80 and 45.01±1.89
 
IU/L for 

groups feeding D0,  D1,  D2  and  D3 diets respectively under normal study. 
  

In hyperglycemic study, level of AST was decreased from 58±2.42
 
IU/L (D0) to 54.12±2.31, 

54.98±2.11and
 
55.67±2.12

 
IU/L

 
with consumption of diets D1, D2 and D3 respectively during 

trial I. Level of AST was recorded for D0,  D1,  D2  and  D3 as  60±2.51, 55.73±2.20,
, 

56.67±2.07
   

and
 
57.46±2.04

 
IU/L respectively in trial II. AST value was also reduced due to 

feeding of fig parts in Hypercholesterolemic study. Values for AST in both trials were 

recorded as (42±2.25, 43±2.15), (39.39±2.10, 40.48±1.99), (40.16±1.90, 41.48±1.82) and 

(40.32±1.86, 41.28±1.95) IU/L for D0,  D1,  D2  and  D3 respectively (Table 62 ). AST was 

decreased by feeding of fig extracts, fig leaf extract was most effective in declining the 

creatinine while pulp was least effective for this trait.  

Ficus carica fruit & leaves are natural remedies to overcome the problems of AST rise in 

body. Claims were confirmed by El-Shobaki et al. 2010, used different doses of fig fruits and 

leaves in diabetic rats. He reported that AST was drastically declined with increasing doses 

of fig fruit and leaves. Incorporation of 20% fig fruit in basal diet dropped AST level at 

89.74±1.74 µg/L versus control (129.10±3.10 µg/L). Enrichment of diets with 8% fig leaves 

declined AST level 84.91±2.80 µg/L as compared to control. Mohan et al. (2007) explored 

protective effect of methanolic extract of Ficus carica leaf against carbon tetrachloride 

hepatotoxicity in rats. Level of AST was impaired with CCl4 and methanolic extract of Ficus 

carica resolved the situation when used at 500mg/kg dosage level. Pronounce effect in 

lowering of AST was observed by feeding of dried Ficus carica. 43.83 ±2.23 U/ml AST was 

detected in blood samples of rats feeding 5% fig powder supplemented diet as compared to 

control diet feeding (84.67±2.89U/ml) reported by Mahmoud et al. (2013). 
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Table.59 Mean squares for effect of treatments on creatinine 

 

Source df Normal Hyperglycemic Hypercholesterolemic 

Trial I Trial II Trial I Trial II Trial I Trial II 

Treatment 3 2.49 
ns

  1.89 
ns

 2.65 
ns

    2.70 
ns 

  0.01
ns

  0.001 
ns

  

Error 36 5.14 5.38 6.63 6.33 0.0008 0.0008 

Total 39       

 

 

Table-60  Effect of treatments on Creatinine (mg/dL) 

Groups D0 D1 D2 D3 

 Study-I 

Trial I 0.79±0.04 0.77±0.04 0.78±0.03 0.78±0.02 

Trial II 0.80±0.03 0.79±0.27 0.79±0.02 0.79±0.14 

 Study-II 

Trial I 0.9±0.04
 a
 0.88±0.04

 c
 0.88±0.03

 c
 0.89±0.03

 b
 

Trial II 0.88±0.04
 a
 0.86±0.03

 c
 0.86±0.02

 c
 0.87±0.02

 b
 

 Study-III 

Trial I 1.01±0.04
 a
 0.97±0.04

 c
 0.98±0.03

 bc
 0.99±0.03

 b
 

Trial II 1.03±0.04
 a
 0.99±0.03

 c
 1.00±0.02

 bc
 1.01±0.02

 b
 

 

D0 = Control diet    D1= Leaf extract supplemented diet 

D2 = Peel extract supplemented diet   D3 = Pulp extract supplemented diet 
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Table.61 Mean squares for effect of treatments on AST 

 

Source df Normal  Hyperglycemic Hypercholesterolemic 

Trial I Trial II Trial I Trial II Trial I Trial II 

Treatment 3 10.41
**

  13.39
**

   7.09
**

  6.35
**

  21.31
**

  21.75
**

  

Error 36  1.55  1.68  1.36 1.44  2.61  2.74 

Total 39       

 

 

Table-62 Effect of treatments on AST (IU/L) 

Groups D0 D1 D2 D3 

 Study-I 

Trial I 45±2.41
 a
 41.99±2.05

 c
 42.66±1.96

 c
 43.20±1.75

 b
 

Trial II 47±2.10
 a
 43.65±1.92

 c
 44.39±1.80

 c
 45.01±1.89

 b
 

 Study-II 

Trial I 42±2.25
 a
 39.39±2.10

 c
 40.16±1.90

 c
 40.32±1.86

 b
 

Trial II 43±2.15
 a
 40.48±1.99

 c
 41.48±1.82

 c
 41.28±1.95

 b
 

 Study-III 

Trial I 58±2.42
 a
 54.12±2.31

 c
 54.98±2.11

 c
 55.67±2.12

 b
 

Trial II 60±2.51
 a
 55.73±2.20

 c
 56.67±2.07

 c
 57.46±2.04

 b
 

 

D0 = Control diet    D1= Leaf extract supplemented diet 

D2 = Peel extract supplemented diet   D3 = Pulp extract supplemented diet 
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II) ALT 

Statistical data (Table 63) for ALT explicated that treatments showed significant results for 

normal study and highly significant results for induced studies whereas trials have no impact 

on ALT values. Means  relating  to  ALT  in  trial  I of normal study showed  values  

98±5.20, 94.85±4.72, 93.96±7.85
 
and 92.97±4.90

 
IU/L for  D0,  D3,  D2  and  D1,  

respectively.  Trial II also presented same results of ALT like, 96.69±4.82, 97.41±4.77, 

98.43±4.64
 
IU/L for D1,  D2 & D3  as compared to control D0 (102±4.95 IU/L).    

In hyperglycemic study, level of ALT was decreased from 115±5.41
 

IU/L(D0) to 

103.86±5.12, 106.20±5.00
 
and

 
108.07±4.81

 
IU/L

 
with consumption of diets D1, D2 and D3 

respectively during trial I. The level of urea was recorded for D0, D1,  D2  and  D3 as  

118±5.23, 108.31±5.08
  , 

109.75±4.78
 
and

 
110.94±4.65

 
IU/L respectively in trial II.

 
ALT 

value was also reduced due to consumption of valuable fig parts in Hypercholesterolemic 

study. Values for ALT in both trials were recorded as (125±7.85, 130±7.76), (112.35±6.84, 

117.48±6.54), (115.44±6.65, 120.89±6.84) and (117.49±5.85, 122.21±6.20) IU/L for D0,  D1,  

D2  and  D3 respectively. In all studies, maximum ALT level was decreased by consumption 

of fig leaves, followed by fruit peel and minimum decreasing trend was observed by feeding 

of fig pulp (Table 64). 

El-Shobaki et al. 2010 revealed that ALT was declined in diabetic rats in concentration 

dependent manner. ALT was reduced from 45.14±2.21 (Control) to 40.22±1.94, 34.27±1.99 

and 29.90±1.48 µg/L for 5, 10 & 20% fig fruit enriched diets. Fig leaves also caused 

reduction of ALT level 27.30±1.68 µg/L with 8% leaves supplementation in diets. ALT was 

reduced in rats by oral administration of methanolic extract of fig leaves in CCl4 induced 

hepatotoxicity (Mohan et al. 2007). Reduced ALT levels of 32.17±1.56 and 28.33±1.05 U/ml 

were determined in 3&5% dried fig fed rats as compared to control (41.76±2.33U/ml) as 

described by Mahmoud et al. (2013). 

III) ALP 

Analysis of variance (ANOVA) for ALP revealed highly significant results for different fig 

based diets whereas factors showed non-momentous results (Table 65). In trial I of normal 

study, means for ALP were observed in control group (D0) as 140±7.52
 
  IU/L  whilst  for  

rats  fed  on  fig leaf extract  (D1)  130.03±7.10,  fig peel extract  (D2) 133.77±6.78
 
 and pulp  
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Table.63 Mean squares for effect of treatments on ALT 

 

Source df Normal  Hyperglycemic Hypercholesterolemic 

Trial I Trial II Trial I Trial II Trial I Trial II 

Treatment 3 24.45
*
  28.91

* 
 170.97

**
   127.24

**
   222.81

**
  206.83

**
  

Error 36  7.53  8.12   9.66   10.32  11.38  12.41 

Total 39       

 

 

Table-64  Effect of treatments on ALT (IU/L) 

Groups D0 D1 D2 D3 

 Study-I 

Trial I 98±5.20
 a
 92.97±4.90

 c
 93.96±7.85

 c
 94.85±4.72

 b
 

Trial II 102±4.95
 a
 96.69±4.82

 c
 97.41±4.77

 c
 98.43±4.64

 b
 

 Study-II 

Trial I   115±5.41
 a
 103.86±5.12

 c
 106.20±5.00

 ab
 108.07±4.81

 b
 

Trial II 118±5.23
 a
 108.31±5.08

 c
 109.75±4.78

 ab
 110.94±4.65

 b
 

 Study-III 

Trial I 125±7.85
 a
 112.35±6.84

 c
 115.44±6.65

 bc
 117.49±5.85

 b
 

Trial II 130±7.76
 a
 117.48±6.54

 c
 120.89±6.84

 bc
 122.21±6.20

 b
 

 

D0 = Control diet    D1= Leaf extract supplemented diet 

D2 = Peel extract supplemented diet   D3 = Pulp extract supplemented diet  
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Table.65 Mean squares for effect of treatments on ALP 

 

Source df Normal  Hyperglycemic Hypercholesterolemic 

Trial I Trial II Trial I Trial II Trial I Trial II 

Treatment 3 114.52
**

  119.74
**

  296.64
**

  315.98
**

  446.68
**

  569.96
**

 

Error 36  15.12  16.09  14.42  15.79  18.23  18.57 

Total 39       

 

 

Table-66  Effect of treatments on ALP (IU/L) 

Groups D0 D1 D2 D3 

 Study-I 

Trial I 140±7.52
 a
 130.03±7.10

 c
 133.77±6.78

 bc
 135.17±6.54

 b
 

Trial II 145±6.83
 a
 134.86±6.85

 c
 137.39±6.63

 bc
 139.19±6.44

 b
 

 Study-II 

Trial I 141±7.23
 a
 126.60±6.54

 c
 129.40±5.60

 bc
 132.53±5.45

 b
 

Trial II 147±7.10
 a
 132.29±6.39

 c
 135.06±5.71

 bc
 139.28±5.23

 b
 

 Study-III 

Trial I 160±8.45
 a
 142.37±7.46

 c
 146.30±7.23

 bc
 147.76±7.35

 b
 

Trial II 162±7.80
 a
 142.14±7.32

 c
 147.40±7.12

 bc
 150.68±7.19

 b
 

 

D0 = Control diet    D1= Leaf extract supplemented diet 

D2 = Peel extract supplemented diet   D3 = Pulp extract supplemented diet 
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extract (D3) 135.17±6.54
 

 IU/L. ALP level was recorded as 145±6.83, 134.86±6.85, 

137.39±6.63
 
and 139.19±6.44

 
IU/L for rats feeding on D0,  D1,  D2  and  D3 diets respectively 

during trial II. ALP concentration was also reduced due to feeding of fig parts in 

Hypercholesterolemic study. Values for ALP in both trials were recorded as (160±8.45, 

162±7.80), (142.37±7.46
 

±142.14±7.32), (146.30±7.23, 147.40±7.12) and (147.76±7.35, 

150.68±7.19) IU/L for D0,  D1,  D2  and  D3 diets respectively. 

 In hyperglycemic study, level of ALP was decreased from 141±7.23
 

IU/L (D0) to 

126.60±6.54, 129.40±5.60
 
and

 
132.53±5.45

 
IU/L

 
with consumption of diets D1, D2 and D3 

respectively during trial I. Level of ALP was recorded for D0,  D1,  D2  and  D3 as  147±7.10, 

132.29±6.39,
, 
135.06±5.71

 
and

 
139.28±5.23

 
IU/L respectively, in trial II. Fig leaf extract was 

far ahead in declining ALP level under various studies, trailed by peel extract and pulp 

exhibited least effect in decreasing ALP level in different rat groups (Table 66). ALP was 

reduced in rats by oral administration of methanolic extract of fig leaves in CCl4 induced 

hepatotoxicity (Mohan et al. 2007). 
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CHAPTER 5    SUMMARY 

Functional foods & nutraceuticals have attained the attention of nutritionists, researchers and 

consumers owing to their health endorsing perspectives. In this context, common fig (Ficus 

carica) has the potential to curtail various ailments due to presence of valuable bioactive 

moieties with special references to cyanidine-3-rutinoside. The present study was planned to 

characterize the nutraceutical potential of locally grown Ficus carica black variety (Mission) 

against hypercholesterolemia & hyperglycemia. In addition, leaf, peel and pulp of Ficus 

carica were subjected to chemical profile and determination of bioactive moieties & 

antioxidant activity. Moreover, the baking product i.e. the cakes were developed with the 

supplementation of Ficus carica leaf, peel and pulp extracts. Conclusively, the different 

Ficus carica extracts were evaluated through two efficacy trials to elucidate its health claims.  

The chemical composition of Ficus carica leaf exhibited 66.45±1.07, 4.73±0.32, 4.88±0.08, 

0.96±0.09, 4.62±0.09 and 17.08±0.51% moisture, ash, protein, fat, fiber contents & NFE, 

respectively. Moreover, pulp was characterized with lowest ash, protein, fat and fiber 

contents as compared to leaf & peel. In mineral profile such as potassium (K), sodium (Na), 

calcium (Ca) and magnesium (Mg) were 308.22±4.46, 20.23±3.04, 149.39±9.14 and 

354.17±14.87mg/100g, respectively in leaf part. The highest potassium (K) contents were 

observed in pulp whereas magnesium (Mg) contents were higher in leaf portion. Leaf was 

also proved as best component containing higher values for zinc (Zn), manganese (Mn), iron 

(Fe) and copper (Cu) as, 0.54±0.06, 22.72±1.38, 71.80±4.01 and 0.29±0.02 mg/100gram 

followed by pulp and peel, respectively. Total dietary fiber (TDF) was recorded as 6.80, 6.38 

and 6.13% in pulp, peel and leaf part whereas, soluble dietary fiber content of Ficus carica 

leaf, peel and pulp were estimated as, 2.95±0.10, 3.12±0.10 and 3.25±0.05%, respectively. 

Moreover, the extraction efficiency of aqueous, ethanolic and methanolic solvents was also 

determined through their respective methods. Aqueous solvent performed best among 

solvents and leaf among treatments for extraction efficiency. Aqueous extraction from leaf 

was recorded as 10.3±0.57, 7.86±0.39 and 6.64±0.43%.  

Aqueous solvent exhibited the highest total phenolic contents (TPC), flavonoids, 

anthocyanins and cyanidine-3-rutinoside (C3R) in leaf, peel and pulp. Fig leaf was 

characterized with the highest phenolic contents and bioactive component. Ficus carica 
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aqueous leaf extract showed 0.28±0.02 gram/100gram GAE (TPC), 96.48±3.60mg 

catechin/100g (total flavonoids), 0.12±0.02 g/100gram (total anthocyanins) and 0.12±0.02 

g/100gram (cyanidine-3-rutiniside), respectively trailed by methanolic & ethanolic extracts. 

Pulp was observed at the bottom line in phenolic components. Natural pigments comprising 

of anthocyanins and bioactive component (C3R) were concentrated in peel. These 

components are naturally synthesized in leaf and afterwards these are transported and stored 

in skin of fruits. Antioxidant activity i.e. FRAP & DPPH were recorded the highest 

(432.67±17.06 µmol/L & 64.67±2.81%) in aqueous extract of fig leaf. Leaf is a rich source 

of proanthocyanidins that impart antioxidant properties. Peel is a reservoir of anthocyanins 

and cyanidin which encourages antioxidant activity. Pulp showed lowest FRAP & DPPH due 

to availability of phenolic components in negligible quantities. 

In the next phase, the baking product i.e. cakes were prepared after the addition of different 

levels of leaf, peel and pulp extracts into flour.  T1, T2 and T3 contained 75, 150 and 225ppm 

extracts, respectively with control T0 (0 ppm). Mean squares for hedonic response of different 

cakes elucidated significant effect of treatments and dosage levels on crust color, crumb 

color, taste, overall quality and total score whereas, the other parameters i.e. flavor, cell 

uniformity and texture remained unaffected. The highest scores for crust color, crumb color, 

flavor, taste, cell uniformity, texture, overall quality and total score were 7.63±0.74, 

7.88±1.13, 7.38±0.74, 7.75±0.46, 7.38±0.52, 7.50±0.53, 8.13±0.35 and 53.25±2.05, 

respectively in T2 however, these parameters varied non-momentously with T1 and T3. 

Anthocyanins and rutinoside improved sensory attributes, but dosage above 150ppm (T3) 

negatively affected due to dark coloration and bitter taste of prepared cakes. Minimum scores 

were assigned to T0 (0 ppm extract) by trained panelists.  

Furthermore, the efficacy trials were conducted on experimental rats for elucidating the 

hypocholesterolemic & hypoglycemic acclaims of fig parts. For the purpose, three different 

diets were prepared with 150 ppm dose of different fig extracts for rats i.e. leaf extract (D1), 

peel extract (D2) and pulp extract (D3) in addition to control (D0). Results showed that the 

leaf extract based diet exhibited pronounced hypocholesterolemic & hypoglycemic effects 

followed by peel and pulp, respectively. Mean values explicated that the cholesterol (mg/dL) 

level in control group (148±7.54; 151±8.19) was recorded during trial I & trial II, 

respectively. The hypocholesterolemic perspectives of fig supplemented diets (D1, D2 & D3) 
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were exhibited as 131.78±5.27, 136.68±4.92 and 140.42±6.64 mg/dL as compared to control 

(148±7.54) during trial I. The cholesterol lowering potential in percentage depicted that, D1 

resulted the highest reduction as 10.96 & 11.12% in trial I & II, respectively. The HDL level 

substantially increased from 59±3.04 (D0) to 60.78±3.51, 60.74±3.80 and 60.17±2.91 mg/dL 

in D1, D2 & D3 fed groups, respectively in hypercholesterolemic rats. Likewise, HDL 

increasing trend was observed in normal study. The graphical representation showed the 

highest percent rise in HDL in D1 groups during both trials. Means regarding LDL exhibited 

the highest value in D0 that substantially suppressed in the order of D1, D2 & D3. The 

addition of leaf, peel and pulp extracts in both trials caused 13.56 & 12.25, 9.16 & 8.02 and 

6.5 & 5.99% reduction in LDL, respectively as compared to control. Serum triglyceride 

concentration was also raised in D0 of normal study by feeding high fat diet in 

hypercholesterolemic study, which was suppressed significantly in the order of D1, D2 & D3 

fed groups in both trials. The highest percent increase in triglycerides (9.64; 9.01)% was 

recorded in D1 group whereas, the lowest increase (4.98, 4.11) % was observed in D3 group 

during trial I & trial II, respectively.  

Fig extracts imparted positive effect on serum profile by reducing glucose level. The 

provision of Ficus carica leaf extract caused highest glucose reduction as 12.21 & 11.99% 

trailed by peel extract 9.14 & 8.56% whilst the lowest in fig pulp group as 4.01 & 3.56% in 

trial I & II, respectively. Leaf, peel & pulp extracts were found to be helpful to enhance the 

insulin secretion. In this context, leaf extract showed maximum elevation from 10.01±0.56 to 

10.72±0.51 IU/L during trial I. Similar tendency for this attribute was noticed in trial II. The 

provision of different diets like D1, D2 & D3 resulted in 7.12, 5.23 and 3.56 % increase in 

insulin level of rats in trial I. Slight reduction in serum urea levels was observed in rats 

feeding on extracts as compared to control diet. Both trials exhibited urea lowering potential 

in descending order, leaf, peel, pulp and control. Non-significant declining trend in creatinine 

content was revealed by utilization of fig extracts in diets. The highest concentration was 

detected in control of normal, hypercholesterolemic & hyperglycemic rats.  

Moreover, the fig extracts imparted positive effects on liver functioning tests for confirming 

their safety status. AST level was decreased in D1, D2, D3 fed groups as compared to control 

of normal study. Likewise, hyperglycemic study depicted the results for claiming the leaf as 

most effective in AST modulation. Furthermore, the hypercholesterolemic study presented 
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the highest AST in control whereas, diminishing the values in the order of D1, D2, D3, 

respectively. Health promoting potential of fig extracts was explicated by reduction in ALT 

level. ALT level was decreased in all studies, for instance, minimum decline was observed in 

pulp fed groups in contrast to leaf fed group that maximally affected this trait. Trial II 

exhibited same declining trend in ALT that confirmed precision of earlier results. Means 

regarding ALP showed significant decrease due to supplementation of different fig extracts 

in studies under question during both trials. Additionally, treatments imparted significant 

effect on liver and kidney functioning tests in both trials validating their safety. 

Conclusively, Hypercholesterolemia and hyperglycemia are widely spread life style related 

disorders of Pakistan. Fatty foods and low consumptions of dietary fibers are leading reasons 

for their propagation. Fig fruit and leaves are natural reservoir of these valuable 

phytochemicals that can combat these disorders.  Ficus carica leaf & fruit supplementation in 

diet is proved beneficial to cope with various metabolic disorders due to their strong 

antioxidant activity. For curtailing hypercholesterolemia & hyperglycemia, leaf extract 

addition provides maximum reduction as compared to peel extract and pulp extract. Fig 

extracts play a synergistic effect in up taking glucose in the body. Dietary fiber part of fig 

fruit controls piling of lipids in blood stream. Nevertheless, fig leaf alleviates the glucose and 

insulin abnormalities more efficiently than the rest. Similarly, the leaf extract is more 

effectual for kidney functioning in rats. Moreover, fig extracts provision improved AST, 

ALT & ALP as compared to control. Ficus carica leaf should be introduced in diet based 

therapies to curtail different physiological malfunctioning in vulnerable groups in addition to 

fruit peel and pulp.   
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CONCLUSIONS 
 

 

 Ficus carica fruit and leaf can be utilized for extraction of bioactive components that 

further enhance the quality of baked products such as pan cakes.


 Among extraction methods, aqueous extraction is the best one however, further methods 

like methanolic and ethanolic can also be used for the isolation of nutraceuticals in fig 

peel, leaves and fruit pulp.


 Addition fig extracts parts influenced the sensory acceptability of cake and higher scores 

were recorded in treatment prepared with fig leaf extract @ 150 ppm.


 Efficacy study also concluded that leaf extract presented excellent lipidemic & glycemic 

responses followed by peel & pulp of fig.
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RECOMMENDATIONS 
 

 

 Ficus carica fresh fruit consumption should be encouraged among peoples for 

availability of phenolics to improve the health.





 Leaves of fig tree should be used as a source of nutraceutical that can be further utilized 

as an ingredient in decoction and bakery items.





 Fig fruits are delicate in nature and possess shorter shelf life therefore its extract can be 

made which can be used in a wide range of products





 Industrial scale trials should be conducted for optimization of Fig leaf, peel & pulp 

extraction and its utilization in different food products
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APPENDIX-I 

Research Title:  Phytochemical potential of Ficus carica against life style disorders 

Name:   Muhammad Ajmal 

Reg. No:   2012-GCUF-09414 

SENSORY EVALUATION PROFORMA FOR FUNCTIONAL CAKES 

 Crust color 

 

(Intensity of 

golden 

color) 

Crumb color 

 

(Lightness of 

pale yellow 

color) 

Flavor 

 

(Degree of 

intensity of 

typical 

aroma) 

Taste 

 

(Intensity of 

perceived 

taste) 

Cell 

uniformity  

 

(Uniformity of 

air cells- 

porosity) 

Texture -   Softness 

 

Resistance offered 

by “ compactness of 

crumb”  by finger 

Overall quality 

 

Overall 

impression of 

cake based on all 

attributes 

Total 

Scores 

T0         

T1         

T2         

T3         

T4         

T5         



152 
 

T6         

T7         

T8         

T9         

Scale:  0 for minimum rating 
 9 for maximum quality points 
Name: _______________________________        

Designation: __________________________        Date: _____________________________ 
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APPENDIX-II 

Consent Form 

Sensory evaluation of cakes prepared from common fig fruit and leaf extracts 

 

Dear Participant: 

 

I have prepared cakes with supplementation of common fig (Ficus carica) leaf, peel and pulp 

extracts at various dosage levels. I would like you to take about 15 minutes (including the 

time you spend reading this letter) to help me evaluate prepared cakes. I am requesting 

for volunteers, 18 years or older, taste these samples. If you have a known food allergy or 

sensitivity to wheat flour and eggs, please do not volunteer for this study. If you meet the 

above requirements, we would like you to look at, taste and answer questions related to the 

product quality. If you agree to taste these and provide your evaluation based on the survey 

questionnaire, please sign the consent form below.  

 

Your response is anonymous and we have no way to connect you, as an individual, to this 

completed survey form. However, we do depend upon you taking the time to honestly 

respond to the questionnaire. You are free to not answer any question you choose, but 

please try to answer every question. If you have any questions during your reading this 

consent form, or during or after your participation, please do not hesitate to contact the on-

site sensory evaluation leader.  

You will be given a copy of this consent form with your signature for your records upon your 

request. 

Sign _______________________    Date ______________________ 
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APPENDIX-III 

Questionnaire for Sensory panel 

 

 ▼Please answer these additional questions▼ 

 

 

1. Your Gender: Male □ Female □ 

2. Your Age Group (yrs): < 20 □ 21-30 □ 31-40 □ 

41-50 □  51-60 □ >60 □ 

3. Your Income Group (Rs.) : <20,000 □ 20,001-30,000 □ 30,001-40,000 □ 

40,001-50,000 □ 50,001-60,000 □ >60,000 □ 

4. Your Education Level: High School □ Associate Degree 

□ 

Bachelor Degree □ Graduate/Professional Degree □ 

 

5. Would you like to purchase these functional cakes if available in the market? 

Yes □ No □ 
 

 

Thank You! 
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APPENDIX-IV 

To  

The Ethical Review Committee, 

Government College University,  

Faisalabad-Pakistan. 

 

Subject:  PERMISSION FOR CONDUCTING EFFICACY STUDY  

 

Respected Sir, 

It is stated that I am PhD scholar at Department of Food Science, Nutrition & Home 

Economics. I am desirous to probe phytochemical potential of common Fig (Ficus carica) in 

combating life style related disorders like hyperglycemia and hypercholesterolemia through 

rat modelling. For the purpose, in vivo study is crucial to prove health claims. There are no 

adverse effects of this study on humans and environment.  

It is humbly requested to may kindly grant me permission to conduct this research plan. 

Thanking in anticipation 

 

 

 

 

 

Muhammad Ajmal 
2012-GCUF-09414 
PhD Scholar  
Department of Food Science, Nutrition & Home Economics 
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APPENDIX-V 

Composition of vitamin and mineral 

mixture 

 

Minerals  Weight 
(g) 

Vitamins Weight 
(g) 

Calcium citrate  308.2 Thiamin hydrochloride 0.060 

Ca (H2PO4)2 H2O 
 

112.8 Riboflavin 0.200 

H2HPO4 
 

218.7 Pyridoxin hydrochloride 0.040 

HCl 
 

124.7 Calcium pentothenate 1.200 

NaCl 
 

77.0 Nicotinic acid 4.000 

CaCO3 
 

68.5 Inositol 4.000 

MgCO3. Mg (OH) 2. 3H2O 
 

35.1 p-aminobenzoic acid 12.000 

MgSO4  anhydrous 
     

38.3 Biotin 0.040 

Ferric  ammonium citrate 91.41 
 

Folic acid 0.040 

CuSO4. 5H2O  5.98      16.7 Cyanocobalamin 0.001 

NaF 

 
MnSO4. 2H2O 

0.76 

 
1.07 

 Choline chloride 

 
Maize starch 

12.000 

 
966.419 

KAl (SO4)2. 12H2O 0.54 
  

1000.00 

KI 0.24 
   

 
100.00 1000.00 
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