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SUMMARY 

Apples have become one of the most frequently eaten fruits because of the nutritional and healing purposes they serve, and 

are considered a functional food. The consumption of apples is known to boost general well-being due to their high fiber, 

presence of vitamin C and it’s rich in minerals. The high content of polyphenols in apples has a rather powerful antioxidant, 

anti-inflammatory and anticancer properties particularly flavonoids and phenolic acids. According to studies, there is a 

protective association between apple consumption and chronic diseases like heart disease, diabetes, and certain cancers. The 

polyphenols in apples can have an anti-inflammatory action and may help with conditions associated with oxidative stress as 

well as inflammation. Furthermore, apples are beneficial for the intestines and promote proper body fats and brain functioning. 

In this review, the various health benefits of apples are presented and explained making apples more useful in everyone's diet. 

Further studies need to be carried out on the mechanisms underlying these benefits and the potential use of apple-derived 

compounds in the clinic. 

INTRODUCTION 

unctional foods are defined as foods providing health 

benefits in addition to their basic nutrition. Foods of this 

category usually contain bioactive compounds. Most of 

the attention has been paid to apples as a functional food due 

to their balanced nutrition and complex phytochemicals. This 

may be because different combinations of several antioxidants 

produce much greater effects rather than dietary supplements 

(Cantuti-Castelvetri et al., 2000). Of all the fruits consumed 

widely in different parts of the world, apples are exceptional 

in that they tend to possess different health-related ingredients 

like dietary fibers, sugars, vitamins and phenolic compounds 

(Boyer & Liu, 2004). It impacts primarily the market for 

apples to the greatest extent as the main sources of antioxidants 

come from phenolic compounds like flavonoids and phenolic 

acids (Eberhardt et al., 2000; Lee et al., 2003). Ample evidence 

exists on the effect of these compounds in preventing elderly 

degenerative diseases such as cardiovascular diseases and 

cancer.  

The World Health Organization stresses that diet is one of 

the leading risk factors in the initiation and evolution of many 

diseases, concerning those meals high in fruits and vegetables. 

Various investigations have shown that apples possess several 

polyphenolic compounds, which are highly effective in 

fighting free radical damage in man (McCann et al., 2007). 

Some common classes of flavonoids found within apple fruit 

include; flavonols e.g quercetin glycosides, flavanols catechin 

epicatechin and procyanidins, dihydrochalcones (particularly 

phloridzin), and anthocyanins (especially cyanidin glycosides) 

with chlorogenic acid as the major aliphatic phenolic acid. 

Phytochemicals from apples have been reported to make up 

over 80% of the antioxidant capacity in the cultivars studied. 

In addition, apples also have the second highest amounts of 

free phenolics in commonly consumed fruits after cranberries 

(Awad et al., 2000). More free phenolic compounds are found 

in apples than in some other common fruits like oranges and 

strawberries (Sun et al., 2002; Tsao et al., 2003). Free phenols 

are in contrast to bound phenols, which are more difficult to 

target and use in other interactions. It has been reported that 

apples alone contribute around 22% of the total dietary 

phenolics consumed (Vinson et al., 2001).  

HEALTH BENEFITS OF FRESH APPLE 

Prevention from Cancer 

In relation to cancer, epidemiological studies examined 

risk factors and health benefits of vegetables and fruits 

highlighting lung and colorectal cancers above others. The 

relationship was established often in regard to several fruits 

and vegetables, lime being among the only exceptions. Eleven-

month longitudinal assessment showed that women who 

consumed at least one apple or pear a day had less risk of lung 

cancer (Feskanich et al., 2000). A similar case-control study in 

Hawaii also showed that consuming apples and onions reduced 

the risk of lung cancer in both sexes (LeMarchand et al., 2000). 
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Quite a few studies suggested a protective role of apples 

against lung cancer but they focused primarily on the dietary 

catechins and excluded the multifunctional objects of apples. 

Moreover, the Zutphen Elderly Study added that elderly 

women who consumed more fruit and vegetable derived 

flavonoids had fewer cancers of the alimentary and respiratory 

tracts, resulting in a lower incidence of these cancers (Hertog 

et al., 1994). 

A high intake of fruits and vegetables has been suggested 

to effect an impressive reduction in the incidence of colorectal 

cancers, with estimates of 50–80% of such cases predicted to 

be preventable by dietary changes (Potter, 1997; Parkin et al., 

2005). Some apple extracts contain bioactive substances with 

supposed anticancer activity, especially against colon cancer 

and other cancers (Peng et al., 2003; Veeriah et al., 2006). In 

particular, apples and their peels are reported to have good free 

radical scavenging activities and inhibit liver and colon cancer 

cell line growth (Liu et al., 2001; Wolfe et al., 2003). Since 

apples are relatively low in fiber when compared to various 

other fruits, the fiber they contain is effective in bulk-forming 

laxatives which might be said to be helpful in colon cancer 

prophylaxis (Bazzano et al., 2003). The average in vivo ORAC 

value of the total antioxidant activity of dry whole apple with 

peel was about 83 μmol vitamin C equivalent, which means 

that the activity of a 175 g apple would be equivalent to 

ingestion of about 1500mg vitamin C in relation to hyphenated 

antioxidant equivalent, and, a 100g apple contains only about 

5.7 mg of vitamin C which comes from the actual content of 

that particular fruit which all sorts it around that (Liu et al., 

2001). Flavonoids isolated from apple cultivars have been 

shown to be capable of restricting excess cell proliferation of 

colon cancer cells and also remarkably affect the mRNA 

synthesis of peptide transporters and enzymes that play a major 

role in the metabolism of xenobiotics. 

Flavonoids such as these may also help to explain the 

relations found to toxicological defenses against some risk 

factors of colon cancer (Veeriah et al., 2006). Also, the 

inhibition of tumor cell growth has been considered to be one 

of the main ways how apples help to lower the risk of 

developing a malignancy, with several studies bringing up 

their active anti proliferative properties (Boyer et al., 2004). 

The combination of phytochemicals in apples could be the 

reason for this ability to inhibit tumor cells. In terms of the 

effects of selected fruits on cultured cancer cells, the apples 

were ranked third out of 11 such fruits in terms of activity (Sun 

et al., 2002). 

Apples and their constituent polyphenols have effective 

anti-tumor effects especially, procyanidins in vitro and in vivo 

studies. The most inappropriate, among the polyphenolic 

constituents of apples, were procyanidins, which were able to 

cause the most efficient inhibition of cell proliferation and 

induction of apoptosis in vitro. The cancer chemopreventive 

activities of oral apple procyanidins have been reported to be 

mediated by the mitochondrion dependent mechanism of 

apoptosis to exert their effect of preventing the growth of 

neoplastic cells (Miura et al., 2008). 

Potent apple procyanidins have been shown to alter the 

intracellular signaling pathways, production of polyamines, 

and apoptosis of the cells in a tumor. These compounds have 

been known to possess antagonistic effects towards causing 

cancer in vivo. These are not like drugs that are prescribed and 

absorbed, rather, they are natural nonhopsycric food 

ingredients that come to the large intestine and are expected to 

carry an antitumor activity (Gossé et al., 2005). Moreover, 

different cultivars of apples have been shown to have varying 

effects on the proliferation of liver cancer cells. Of the extract 

concentration of 50mg/mL, Fuji apple extracts caused 39% 

inhibition on the proliferation of Hep G2 liver cancer cells, 

while red delicious apple extracts caused 57% inhibition on 

cell proliferation. On the other hand, Northern spy apples 

showed no marked action on cell proliferation (Liu et al., 

2001). Also, Hep G2 cell proliferation inhibition was assessed 

using apple samples with and without peels, where the apple 

without the skin was markedly less potent than the whole 

apple, which suggests the presence of pharmacologically 

active substances with anti-proliferative action in the peel 

(Wolfe et al., 2003). 

Prevention of Cardiovascular Diseases 

Men reported eating apples contributing roughly 10% of 

the total ingested flavonoids which in turn correlates with 

lower coronary heart disease mortality (Hertog et al., 1993) in 

that population. That is, in a large cohort study of 40,000 

women for more than 6.9 years, apple consumption and 

flavonoid intake have been conclusively shown to lower the 

risk of developing cardiovascular disease (Sesso et al., 2003). 

The present study provided evidence of this association 

demonstrating that apple consumption is associated with lower 

rates of coronary mortality among women. Additionally, this 

same cohort also reported the protective effect of quercetin and 

apple intake against cerebrovascular diseases where the 

highest apple consumers appear less likely to develop a 

thrombotic stroke than the lowest apple consumers (Knekt et 

al., 2000). 

Of specific interest over the past few decades is flavonoids 

especially quercetin derivatives because of the possibility of 

their use for human health in the prevention of cardiovascular 

diseases and cancer (Chu et al., 2000). The so called health 

beneficial activities of flavonoids are believed to derive from 

their antioxidant, or free radical scavenging, properties 

(Murota & Terao, 20003). Isoquercetin (quercetin-3-O- β-

glucoside) which is one of the major quercetin derivatives has 

high concentration in apple and pear peels (Schieber et al., 

2002). 

Asthma and Pulmonary Function 

An apple day has also been shown to show possibilities 

where increased pulmonary function was noted and asthma has 

been in the opposite direction (Boyer et al., 2004). Apple and 

pear consumption was associated with less asthma and 

bronchial hyperreactivity in 1,600 adults in Australia. 

Interestingly, no association was observed between total fruit 

and vegetable intake on the one hand and risk of and severity 

of asthma on the other (Woods et al., 2002). Equally, there was 

also no association between asthma or bronchial hyper-
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reactivity and the investigated antioxidants such as vitamins E 

and C, retinol, or β-carotene in this study. At the same time, 

other studies conducted in the population of the United 

Kingdom showed that the consumption of selenium along with 

apples was related to a lower rate of asthma in adults (Shaheen 

et al., 2001). 

Moreover, similar results were achieved in a study 

involving 2500 middle aged male (45–59 years) inhabitants of 

Wales, where apple consumption has also improved lung 

function in patients suffering from chronic obstructive 

pulmonary disease (COPD) (Butland et al., 2000). There is 

substantial evidence that maternal apple and fish intake during 

pregnancy decreased the risk of development of allergic 

diseases, and asthma in children. A similar study of 5-year-old 

children concluded that maternal apple and fish consumption 

was associated with lower wheezing, asthma and medically 

confirmed asthma at age 5 years (Willers et al., 2007). 

Diabetes and Weight Loss 

In addition to the lower risk of developing heart disease, 

cancer and asthma, it appears that apple consumption will also 

decrease the risk of diabetes. In a Finnish study involving 

10,000 participants, apple intake was found to relate to a 

decreased risk of type II diabetes (Knekt et al., 2002). Also, 

higher intake of quercetin which is known to be in high 

amounts in apple peels, was associated with a reduction in risk 

of type II diabetes (Boyer et al., 2004). 

Gooseberries, oatmeal and pear intakes have also been 

reported as helpful in weight loss for middle-aged obese 

women. In a trial performed in Brazil, about 400 

hypercholesterolemic nonsmoking women were randomly 

assigned in three arms- one who took oat cookies, one who 

consumed apples and the other pears. Each subject ingested 

one of the designated supplements three times a day for twelve 

weeks. Among those who used one of the fruits, apples, or 

pears, a significant weight loss of 1.21 kg was noted after 12 

weeks, while no appreciable weight loss was recorded in the 

oat cookie group. More importantly, the groups that consumed 

fruits were able to record lower levels of blood glucose 

compared to the gac group that consumed oat cookies (de 

Oliveira et al., 2003). 

Inhibition of LDL Oxidation 

From both in vitro and in vivo studies, it was established 

that apple phenolics demonstrated a capacity to inhibit low-

density lipoprotein (LDL) oxidation in a dose dependent 

fashion. DPHPC which is a surrogate marker of oxidation is 

incorporated within LDL, HDL and very low density 

lipoprotein VLDL fractions. The scavenging of DPHPC was 

diminished with the addition of apple phenolics which 

indicates the in vivo antioxidant potential of apples. The 

maximum protective effects of apples against LDL oxidation 

were observed at three hours following apple consumption and 

these effects returned to the baseline levels after a period of 24 

hours (Mayer et al., 2001). 

Apple juice pure has also been reported to be one of the 

main sources of dietary antioxidants, despite its lower 

phenolics content when compared to whole apples. A study 

performed to compare the inhibition of human LDL oxidation 

by six commercial apple juices and ‘Red Delicious’ whole, 

peels or flesh found the inhibitions of LDL oxidation by juices 

to vary with brands between 9 and 34%. Whole and peels of 

apples showed a success of 34% in the inhibition of LDL 

oxidation while the inner flesh portion showed a success of 

21% in the inhibition of LDL oxidation (Pearson et al., 1999). 

Lipid Lowering Activity 

In cholesterol fed rats, it has been found that there is a 

substantial decrease in plasma and liver cholesterol levels and 

an increase in HDL levels with supplementation of lyophilized 

apples. Moreover, there was an observation of enhanced 

cholesterol excretion in the feces when an apple was given, 

indicating improved cholesterol absorption (Aprikian et al., 

2001). More recent studies have demonstrated that apple 

pectin and apple phenolic fractions when combined against 

plasma and liver cholesterol, triglycerides, and apparent 

cholesterol absorption are more efficient than of the use of 

pectin or phenolics only (Aprikian et al., 2003). 

More recently it was noted that the crude extracts from 

Paru apples from immature and mature leaves respectively to 

older plants effectively inhibited cholera toxin enzymatic 

activities in a dose dependent manner. The fluid accumulation 

induced by cholera toxin also decreased dose dependently as 

the concentration of the apple extract increased (Saito et al., 

2002). Different levels of oxidative stress correlate with 

neurodegeneration in aging apprehension abilities. In some 

cases, the intake of vegetables and fruits that are filled with 

antioxidants may even dose offshore the risk brought about by 

taking pure. Apple consumption helps reverse cognitive 

performance losses brought in by diet, genetics and aging over 

a long period of time (et al., 2006). Crossover trial while 

judging the role played by apple fruit in the protection of 

human lymphocyte DNA from peroxide damage, single dose 

studies were carried out. These data provided the basis for the 

formulation of the study hypothesis that stomach meant that 

the consumption of whole apples may serve as a dietary source 

of active scavengers of tissue and cellular oxidative stress and 

related injury to DNA (Maffei, et al., 2007). 

CONCLUSION 

Apples have great health importance among their various 

fruits owing to the nutritious density that the flesh contains. 

Certain aspects such as fiber, vitamins and the presence of 

bioactive compounds particularly flavonoids also play a good 

therapeutic role. These fruits have been associated with 

reducing the risk of heart related diseases, cancer, asthma and 

type 2 diabetes amongst other diseases. Apple polyphenols and 

especially quercetin are believed to be partially responsible for 

the more beneficial effects of normal apple consumption of 

their antioxidant and anti-inflammatory activity. There is 

overwhelming evidence to suggest that apples bear lower 

calories and they are widely available making them pleasant 

and healthy. Furthermore, in recent scientific studies apple has 

a preventative role over the health risk factors of a number of 

chronic diseases. Alternatively, useful for healthy active 

living. Among the various sources of natural antioxidants, 
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apples are most common with reduced risk of cancer, heart 

disease, and asthma and type II diabetes. There was also a 

positive relationship between apple cuts in the cholesterol 

scale and weight loss and lung function improvement Also 

apples cut down on dietary related diseases. Probably all these 

studies concerning health benefits shall be growing deeper 

with the looking thoroughly at both consumption of fresh cut 

apple and various apple products.  
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