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The determination of antioxidant activity, total polyphenols and microbial total
count of functional flavored milk containing pomegranate peel extract and date
datesyrup during cold storage
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Introduction: Flavored milk is a healthy beverage, nutritious, delicious and thirst elimination by a large
group of people, especially children consumed. Therefore, the need to find different ways to enhance the
nutritional value of milk and its products is of many researchrs’ interest.Pomegranate fruits peel is an inedible
part obtained during processing of pomegranate juice. Pomegranate peel is a rich source of tannins, flavonoids
and other phenolic compounds;which is currentlybeingwidely used in medicine and food industry. Moreover,
consumers prefer to use natural antioxidants rather than synthetic ones. The datedatesyrup has unique odor and
taste; it has high potential to be a new sweetener which is natural and chemical-free. Datesyrup hasa natural
sweetness and is considered easy to digest. Also, it has low fat, no cholesterol and saturated fat and a good
source of dietary fiber is considered. In this study, the effect ofaqueous extract of pomegranate peel adding at
levels 10%, 20%, 30% and datedatesyrup adding at levels 2%, 4% and 6% on antioxidant property, total
polyphenols contents andmicrobial total countof functional flavored milk was investigated during 21-day cold
storage.

Materials and method: Raw milk from Deniz factory (Iran), date syrup with Brix © 83 from Dombaz
company (Iran), Reagent Folin - Ciocalteau, reagent 2,2-Di Phenyl-1-Picryl Hydrazyl(DPPH) and gallic acid
mono-hydrated from Sigma (America) were prepared. Other laboratory chemicals and PC-AGARCulture media
from Merck (Germany) was purchased.Also, pomegranate variety of Shiraz Black Tail (Iran) was used.

Preparation ofAqueous extract of pomegranate peel

Fresh pomegranate was washed and peeled and stored at room temperature away from sunlight for a week.
50gr of powdered pomegranate peelwas mixed with 500 ml of distilled water with temperature of 30°Cand was
maintained at 30°C for 12 hours.

Preparation of flavored milk

The milk used for producing functional flavored milk samples was preheated at 50°C, then date syrup was
addedat levels of 2%, 4% and 6% and aqueous extract of pomegranate peel was also added at levels of 10%,
20% and 30% to milk and the whole mixture was mixed for 5 minutes; The mixture was then heated to75°Cfor
15 minutes. After cooling at 25°C, flavored milksamples were refrigeratedat 4°C.

Determination of antioxidant activity

The antioxidant activityof flavored milk samples was measured according to Elfalleh ef al. (2012) method
using model CARY 50spectrophotometer, Australia, at 517 nm by a Radical Scavenging Activity (RSA) and DPPH
reagent .

Determination of total polyphenols

The total polyphenolsof flavored milk samples were measured according to Elfalleh ef al. (2012) method
usingmodel CARY 50spectrophotometer,Australia, at 765 nm by Folin- Ciocalteu reagent. The amount of
phenol content was calculated by standard curve of gallic acid .

Microbial total count

Microbialtotal count was determinedin plate count agar according to Iranian National Standard no.5484.
Sample plates were incubated in model zn1434incubator, Iran, at 31 © C for 72 hours.

Experimental design

In this study, A completely randomized design was employed usng SAS software (version 9.1) to
determinate the antioxidant activity, total polyphenols and microbial count. The experiment was consisted of
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three factors including pomegranate peel extract (in three levels 10, 20 and 30%), date syrup factor (in three
levels 2, 4 and 6%) and time (in four days 0, 7, 14 and 21).

Results and Discussion: According to present research, with adding pomegranate peel extract percentage
of free radical scavenging and total polyphenols content increased (p<<0.01).Antioxidant activity is because ofthe
existence of functional groups such as hydroxyl and carbonyl groups,with increasing polyphenols, antioxidant
activity increased. In addition, temperature has a positive effect on increasing the total polyphenol
contentbecause of decomposition of heavy molecular weight polyphenols to lower molecular
weight.Furthermore, adding pomegranate peel extract decreased microbial total count of functional flavored milk
(p<0.01). Phenols, tannins and flavonoids found in pomegranate peel,are anti-bacterial and anti-fungal
compounds. With adding date syrup, antioxidant activity and polyphenol content of functional flavored milk
increased (p<0.01). Antioxidant activity in date syrup is attributed to phenolic compounds, maillard reaction
products and the products of caramelization. With adding different amounts of date syrup, there was no different
in microbial total count of flavored milk samples (p>0.05). During cold storage, free radical scavenging and total
polyphenols content decreased (p<0.01). cold storage of flavored milk samples and increasing acidity reduced
soluble phenolic compounds; so, microbial total count increased during storage.

Key words: Flavored milk, Pomegranate peel extract,Date syrup, antioxidant activity , polyphenol content



