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ABSTRACT 
  

Fruits are rich sources of natural bioactive components especially 

antioxidants. Such type of bioactive components may be responsible to delay 

the development of many diseases. Antioxidants such as carotenoids, vitamin 

C, E and peptides are present in milk. Yogurt, a fermented milk product, is a 

good source of antioxidant compounds with therapeutic and high nutritional 

value and is consumed in most of the countries in the world. This review paper 

covers the subject research work published during 1978-2016. Many 

researchers have supplemented yogurt with different fruit juices, pulp, seeds 

and pomace and investigated their antioxidant activity owing to the presence of 

bioactive compounds in both fruits and yogurt. These researchers used 

various methods to measure the antioxidant activity of flavored (containing 

fruits) yogurts. It was confirmed that the bioactivity of such yogurt increased 

due to presence of antioxidant compounds incorporated by fruits. 
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INTRODUCTION 
 

Bioactive compounds such as prebiotics, probiotics, flavonoids, peptides, 
phytosterols and carbohydrates present in different foods show bioactivity (6). 
Food systems containing antioxidant peptides may either scavenge free 
radicals or prevent the formation of those radicals which may lead towards 
cancer, artiosclerosis, aging, etc through damaging action on biomolecules 
(25).  
 

Fruits as well as vegetables are rich sources of antioxidants (2, 18, 29). 
Antioxdiant activity and phenolics have been investigated in fruit pulps of 
mango, banana, plum, pear, guava, apple, apricot, different types of cherries 
and berries, blood orange, pitanga and Jambul (7, 43). Antioxidant 
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compounds such as urate (12), carotenoids, vitamins (vitamin A, C and E) 
and different peptides (15, 20) have been reported to be present in milk. 
Yogurt which is a fermented milk product, is produced as a result of 
fermentation by lactic acid bacteria (Streptococcus thermophilus and 
Lactobacillus bulgaricus). It is consumed all over the world  due to its 
excellent sensory, therapeutic and high nutritional properties (34). The high 
antioxidant potential of yoghurts might be due to the presence of bioactive 
compounds produced as a result of lactic acid fermentation (4, 49). 
 

Nowadays, more focuss has been given to produce functional foods (35) 
through incorporation of high value ingredients such as flavonoids, phenolics, 
anthocyanins, ellagic acid etc. (9, 10,  31, 34) present in different foods. 
Hence, this review has summarized the antioxidant potential of yogurts 
containing bioactive compounds from different fruit juices. 
 

Determination of antioxidant activity by using different assays 
 

Many researchers have used different methods to measure the antioxidant 
potential of foods. By following the free radical/reactive oxygen species 
method, Ferrari (21,22) reported that the free radicals may damage cells. 
These free radicals may increase due to pathogenic attack and 
environmental stress, which ultimately lead to chain reaction (42, 46). 
Shimada et al. (41) and Yamaguchi et al. (47) followed  the 2,2-diphenyl-1-
picryhydrazyl radical (DPPH) radical scavenging assay to measure the 
antioxidant activity of foods. Antioxidants which are present in foods might 
have an interaction with DPPH (acting as free radical) by transferring either 
electrons or hydrogen atoms to DPPH. In this way, deep violet color of DPPH 
will be changed into colorless or yellow after neutralization. The decrease in 
absorbance at 517 nm means more DPPH radical scavenging activity of 
antioxidants present of the investigated foods. The total antioxidant activity of 
food materials can also be measured using ABTS radical scavenging assay 
through radical cation decolorization (37).    
 

Hydroxyl radicals induced in the biomacromolecules can be measured using 
hydroxyl radical scavenging assay. These hydroxyl radicals may damage 
tissues and biomolecules leading to diseases (30, 44). The superoxide 
radicals may be generated through many biological reactions and their 
scavenging ability can be measured using superoxide radical scavenging 
assay (8, 28, 38).  
 

Iron plays an important role in transportation of oxygen and ultimately 
repiration in the human body, redox reaction and activity of enzymes (26). 
However, it also accelerates the oxidation reactions of biological molecules. 
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Redox reaction of iron can be measured using Iron (Fe
2+

) chelating activity 
assay (14, 17).  

 

Antioxidant activity of yogurt supplemented with juices or pulps from 

different fruits 

 
Yogurt supplemented with pomegranate juice: Arjmand et al. (5) 
investigated the TPC contents (mg/L gallic acid equivalent (GAE)) of the 
probiotic yogurts supplemented with Australian pomegranate juice (various 
concentrations i.e. 9, 13, 17 and 20%). It was found that TPC contents of 
aforementioned yogurts were higher than control yogurts i.e. without 
pomegranate juice (Table 1). 

 
Yogurt supplemented with pitanga, berries and black currant: Bueno et 
al. (10) studied the physical properties of probiotic yogurt containing different 
berry fruit pulps such as strawberry, raspberry and pitanga. Moreover, total 
ellagic acid (EA) (a powerful antioxidant) contents of the aforementioned 
yogurts were also investigated. It was found that EA contents of fruit yogurt 
were higher than control yogurt and ranged 1.533-6.679 μg.mL

-1
 (21 days, 

4°C) (Table 1). A study was conducted in Canada by Gunenc et al. (24) in 
which they investigated that probiotic viability in yogurt was improved on 
addition of raspberry and strawberry in yogurt. Further, they confirmed that 
raspberry and strawberry possess good antioxidant activity on the basis of 
results found through oxygen radical absorbance (ORAC), and DPPH radical 
scavenging activity, total phenolic content (TPC). Therefore, they concluded 
that both berries may have prebiotic potential (due to presence of fiber) in 
yogurt as well as good antioxidant activity (due to presence of polyphenols) 
and suggested those berries to develop functional foods and nutraceutical 
applications. 

 
Selvamuthukumaran and Farhath (40) developed seabuckthorn (Hippophae 
rhamnoides L.var. rhamnoides) berry fruit (syrup having TSS of 70 °Brix, 
15% rate of addition) supplemented yoghurt using standardized cow milk (fat 
4.5% and SNF 8.5%). The prepared fruit yogurts were then compared with 
commercial pineapple and grape fruit yogurts. It was observed that the total 
phenolics (mg/100 g), vitamin C (mg/100 g), vitamin E (mg/100 g) and total 
carotenoids (mg/100 g) contents of seabuckthorn were higher compared to 
pineapple and grape yogurts whereas, the anthocyanins (mg/100 g) were 
only available in seabuckthorn yogurt. It was concluded that seabuckthorn 
fruit yogurt may provide better nutrition compared to other fruit yogurts. 
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Skrede et al. (43) monitored the antioxidant activity of commercially prepared 
fermented milk supplemented with bilberry (10 °Brix juice) and black currant 
(13 °Brix juice) extracts during storage (1, 2 and 3 weeks). The anti-radical 
power (ARP, μmol TE/g) and oxygen radical absorbance capacity (ORAC, 
μmol TE/g) were increased due to addition of fruits. 
 
Najgebauer-Lejko and Sady (33) procured natural fruit (strawberries, 
bilberries, blackcurrants, cherries and forest fruits) flavored fermented milks 
from super- and hypermarkets in Poland and assessed their antioxidant 
potential by following ferric reducing antioxidant power (FRAP) and DPPH 
radical scavenging ability (ARP) assays. It was found that the fermented 
milks having afoerementioned fruit juices possessed strong antioxidant 
potential. They concluded that both type as well as quality (% of juice or 
bioactive components) of flavouring preparations might be the main factor 
affecting antioxidant potential of fermented milks. 
 
In Egypt, El Samh et al. (19) investigated the antioxidant activity of probiotic 
yogurt (using Bifidobacterium lactis Bb-12) containing strawberry jam (Table 
1). It was found that the total phenolics of yogurt containing strawberry jam 
was higher (28.48 mg tannic acid equivalent (TAE) /100 g) as compared to 
probiotic plain yogurt (21.40 mg TAE/100 g). Similarly, it was investigated 
that total flavonoids of yogurt having strawberry jam were higher (15.78 mg 
quercetin equivalent (QE/100 g) as compared to probiotic plain yogurt (9.39 
mg QE/100 g). Regarding radical scavenging activity (RSA%), a similar trend 
was observed. The IC50 value of yogurt containing strawberry jam was lower 
than probiotic plain yogurt. The lower IC50 value means higher antioxidant 
activity. 

 

Fermented milk fortified with aqueous extracts of grapes marc: 
Aliakbarian et al. (1) monitored the total polyphenols (TP) (μg caffeic acid 
equivalent (CAE)/g) and antiradical power (ARP) (μg 2,2-diphenyl-1-
picrylhydrazyl (DPPH)/mg) of fermented milks (stored up to 50 days) fortified 
with aqueous extracts of grape marc (GM) (Table 1). All the fermented milks 
fortified with GM was found to have higher TP values than control (without 
GM) fermented milks. In another study, Frumento et al. (23) developed 
probiotic fermented milk using culture of Lactobacillus acidophilus, and 
fortified with the GM of a cultivar (Croatina). The prepared functional 
fermented milk was evaluated for its phenolic compounds and antioxidant 
activity. The fermented milk fortified with Croatina marc showed higher 
phenolics (mg of gallic acid equivalents (GAE) per g milk) than control 
fermented milks. Simliar trend was observed for the antioxidant activity (mg 
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of Trolox equivalents (TE) per g). It was concluded that fermented milks 
fortified with GM showed higher antioxidant activity than control milks owing 
to the presence of their considerable concentrations of the phenolics.  

 

Yogurt supplemented with grape seed ethanolic extracts: Chouchouli et 
al. (13) monitored the antioxidant activity of full-fat yogurts fortified with 
ethanolic extracts of grape (Vitis vinifera) seeds from grape varieties i.e. 
Moschofilero and Agiorgitiko (Table 1). The total phenolics, antioxidant 
activity, antiradical activity, reducing power, and epicatechin contents of 
yogurts (1-32 days) was monitored. During storage, the contents of 
Epicatechin and total phenolics of both Moschofilero and Agiorgitiko grape 
seed fortified yogurts was decreased during storage. They discussed that the 
degradation of polyphenols during may be responsible for  decreasing trend 
of total phenolics. A similar trend was also observed for radical scavenging 
activity for Moschofilero grape seed fortified yogurts (1487.4 to 234.8 mg 
Trolox equivalents (TE)/100g FW) and  Agiorgitiko grape seed fortified 
yogurts (1567.2 to 440.5 mg TE/100g FW). Similarly, reducing power for 
Moschofilero grape seed fortified full fat (4%) yogurts (223.5 to 121.2 mg 
ascorbic acid equivalents (AAE)/100g FW) and Agiorgitiko grape seed 
fortified full fat (4%) yogurts (311.3 to 146.4 mg AAE/100g FW) were 
decreased and showed higher values than control yogurts (Table 1). On the 
basis of their results, they suggested that grape seeds (discared usually) may 
be used in value added products. 

 

Yogurt supplemented with dried grape pomace: In Egypt, Mohamed et al. 
(32) investigated the antioxidant activity of probiotic yogurt (3% fat) 
containing dried grape pomace (DGP) (1 to 5%) during storage (21 days, 
4°C). Even though, total phenolics of fresh yogurts containing DGP increased 
by increasing the DGP concentration but after 21 days of storage, the 
decreasing trend in the contents of yogurts supplemented with DGP was 
observed. There might be the degradation of total phenolic contents during 
storage period. Radical scavenging activity (RSA) of fresh and 21 days DGP 
supplemented yogurts at respective concentrations (1 to 5%) was also 
increased (Table 1). They concluded that yogurts supplemented with 3% 
DGP might have good antioxidant potential and should be regarded as an 
acceptable product. 

 

Yogurt supplemented with jackfruit puree: Che Othman et al. (11) 
investigated the antioxidant actiivty of Malaysian probiotic yogurt (locally 
called dadih) supplemented with Jackfruit (Artocarpus heterophyllus) puree. 
Four types of dadih were made. The Jackfruit probiotic dadih (JPD) samples 
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showed the highest total phenolic content followed by Jackfruit dadih 
(ConJD), standard probiotic dadih (ConPD) and control (Table 1). The higher 
values of probiotic fruit supplemented dadih might be due to the presence of 
jackfruit and activity of probiotic bacteria. 
 

Yogurt supplemented with dragon fruit: Zainoldin and Baba (48) used 
dragon fruits (red and white) (concentrations, 10%, 20% and 30%) in the 
preparation of probiotic yogurts. The DPPH inhibition (%) shown by yogurt 
supplemented with white dragon as well as red dragon fruits was higher than 
plain yogurt. The total phenolics (Table 1) in yogurt supplemented with white 
dragon as well as a red dragon were higher compared to plain yogurt. On the 
basis of results, it was suggested that yogurt containing dragon fruits may 
improve its therapeutic value. 
 

Yogurt supplemented with apple polyphenol extract: Sun-Waterhouse et 
al. (45) investigated yogurts fortified with apple polyphenol extract (APE) in 
New zealand. The yogurt fortified with polyphenol ingredients were found to 
have higher total extractable polyphenol (PP) contents (TEPC) (as catechin 
equivalent, CtE mg/g) than the plain yogurts. They observed that PP contents 
did not degrade into other molecules during processing. The yogurts fortified 
with APE also contained phlorizin, epicatechin, p-coumaric acid, chlorogenic 
acid, and phloretin derivative. 
 

Yogurt supplemented with pieces of different fruits: Pereira et al. (36) 
investigated the antioxidant potential of yogurts containing different fruit 
pieces, procured from the local supermarket in Portugal. They determined 
the contents of phenolics (mg GAE/g extract), tocopherols (mg/100g extract), 
and flavonoids (mg CE/g extract) and further evaluation of reducing power 
(EC50; mg/mL) and DPPH radicals scavenging activity (EC50; mg/mL). 
Freeze dried extracts of all the yogurts were used for the analysis. The berry 
fruit yogurt showed the highest concentration of flavonoids and phenolics 
(Table 1). Similarly, the pineapple fruit yogurt also showed very high 
concentrations of phenolics. Yogurt having pieces of berries and cherry 
showed the highest DPPH scavenging activity. Yogurt having blackberries 
pieces revealed higher phenolic content than cherry Burlat and Griotte yogurt 
(Table 1). The reducing power and DPPH scavenging activity shown by 
cherry Burlat (IC50: 8.43 mg/mL and 11.35 mg/mL respectively) and Griotte 
yogurt (IC50: 10.39 mg/mL and 31.11 mg/mL respectively) were higher than 
cherry yogurt (IC50: 11.12 mg/mL and 36.07 mg/mL, respectively). 
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Yogurt containg pieces of blackberry showed higher content of total 
tocopherols (0.94 mg/100 g FW), followed by cherry Burlat fruit pieces yogurt 
and cherry fruit pieces yogurt. It was concluded from the study that the 
antioxidant potential of yogurt may be improved due to addition of fruit pieces 
in yogurt. 
 

Yogurt supplemented with the juice of Euterpe oleracea: Coïsson et al. 
(16) investigated yogurt having juice of Euterpe oleracea (Acai) for 
antioxidant potential. One of the important anthocyanin compound i.e. 
cyanidin-3-O-glycoside was also confirmed in Acai juice in an optimum 
concentration. It has also been reported that optimum concentration of 
calcium content (1180 mg kg

-1
) and substantial levels of cyanidin 3-O-

glycoside, vitamins C, A and tocopherols Acai pulp, have also been reported 
by Rogez (39).  

 

Yogurt supplemented with different grape varieties: Karaaslan et al. (27) 
investigated yogurts containing ethanol extracts of grape callus and different 
grape varieties such as Cabernet sauvignon (red), Merlot (red), Chardonnay 
(white) and Shyrah (red) for total phenolic (mg gallic acid equivalents/mL) 
and anthocyanin (mg malvidin-3-O-glucoside equivalents/mL) and antioxidant 
activity of (Table 1). The Merlot extract showed the highest phenolic as well 
as anthocyanin contents compared to other extracts. The fresh (1 day 
storage) yogurt having all the grape varieties extract showed higher phenolic 
and anthocyanin contents than control yogurts. It was suggested that yogurts 
containing grape cultivars may be used in the diet especially yogurt. 
 

Yogurt supplemented with papaya and cactus pear extract: In Egypt, 
Amal et al. (3) prepared yogurt with the addition of different fruit pulps 
including papaya (Carica papaya) and cactus pear (Opuntia ficusindica) at 
varying concentrations (5%, 10% and 15% w/w) and investigated their 
antioxidant activity upto 10 days. Both type of fruit yogurts having 15% w/w 
fruit pulp increased overall acceptability. The highest ascorbic acid contents 
(7.21 mg/100g) were found in the papaya fruit (15% w/w) yogurt which might 
be due to the highest ascorbic acid in papaya pulp. Similarly, papaya fruit 
(15% w/w) yogurt also showed the highest phenolic contents (18.2 mg 
GAE/100g) and antioxidant activity (2.02%). The cactus pear fruit yogurt also 
showed considerable ascorbic acid contents (4.72 mg/100g), phenolic 
contents (5.20 mg GAE/100g) and antioxidant activity (1.98%) at 15% 
addition of fruit pulp. It was concluded that addition of fruits may have an 
increasing effect on yogurt consumption due to its health impacts. 

 



T. M. Qureshi et al.  

J. Agric. Res., 2017, 55(1) 

92 

 



Antioxidant potential of natural fruit flavored yogurt     

J. Agric. Res., 2017, 55(1) 

93 

 



T. M. Qureshi et al.  

J. Agric. Res., 2017, 55(1) 

94 

 



Antioxidant potential of natural fruit flavored yogurt     

J. Agric. Res., 2017, 55(1) 

95 

 

CONCLUSION AND RECOMMENDATION 

 
The antioxidant potential of fermented milk, i.e. yogurt may be enhanced due 
to inclusion of various fruits (containing compounds with antioxidant potential) 
as revealed from the various studies. Hence, yogurt supplemented with 
different fruit juices or pulp (rich in polyphenols, beta carotene, 
anthocyanines, vitamin A, C, E, flavonoids) may be recommended to be used 
as a part of our daily diet. 
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