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Abstract: The objectives of this research were focused on preparing Kefir with skimmed milk and sunflower seed oil and studying its 
compositional, rheological, and textural properties as well as its microstructure characteristics. Rheological and textural properties of Kefir 
samples containing 2-4% sunflower seed oil (SMK) did not differ significantly from the standard Kefir made from whole milk (WMK). The 
substitution of milk fat by sunflower seed oil improved the chemical composition of Kefir. In addition, the microstructure of Kefir made from 
skimmed milk and sunflower seed oil was similar to that of Kefir made from whole milk.
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Milk is a liquid secreted by the mammary glands of 

females and differs in terms of components according to its 

source (Ceballos et al 2009). Kefir is a traditional popular 

beverage originated from Middle Eastern and can be 

prepared from several kind of milk (cow, goat, sheep, 

coconut, rice or soybeans). There are many choices for milk 

such as pasteurized, unpasteurized, full-fat, low-fat, non-fat 

and fat-free (Ot1es and Cagindi 2003). Kefir nutritional 

values differ greatly and depend on milk source and content, 

starter culture composition and fermentation processing. 

(Bensmira et al 2010, Bensmira and Jiang 2012a, 2012b). 

Little information is available on Kefir containing vegetable 

oil. Therefore, the objectives of this research were focused 

on preparing Kefir with skimmed milk and sunflower seed oil 

and studying its compositional, rheological, and textural 

properties.

MATERIAL AND METHODS

This study was conducted at State Key Laboratory of 

Food Science and Technology, Jiangnan University, Wuxi, 

China. Analytical reagent grade chemicals were provided by 

the Chemical Store of Jiangnan University. The Kefir starter 

culture used in this study was obtained from Wilderness 

Family Naturals (Finland, USA). Skimmed milk powder and 

refined sunflower seed oil were taken from a local 

Supermarket in Wuxi (China).

Kefir working-culture preparation: The working-culture 

was prepared as described by Bensmira et al (2010).

Kefir production: The reconstitution of skimmed milk 

powder was to 12% (w/w), as mentioned by Bensmira et al 

(2010) and divided into five batches. Sunflower seed oil was 

added as reported by Barrantes et al (1996a) into four 

batches at 1, 2, 3 and 4% (w/w), while the other batch not 

containing sunflower seed oil served to prepare the control 

Kefir sample. All batches were mixed and kept at 4°C 

overnight. Bovine fresh milk was used to prepare the 

standard Kefir sample. Each milk sample was homogenized 

at 15 MPa after a pre-heat to 60°C, pasteurized for 15 min at 

92°C, cooled down to 25°C, and inoculated with 3% (v/v) of 

starter-culture. Kefir samples were incubated at 24°C 

during18 h, and ripened at 4°C for 24 h before measurements 

(Bensmira et al 2010). All analysis was evaluated for 

duplicate samples.

Analysis of Kefir rheology: The variation of complex 

modulus (G*) was recorded as described by Bensmira et al 

(2010) using a Physica MCR 301 rheometer (Anton Paar, 

TruGop Ready, Österreich).

Analysis of Kefir texture: Texture profile analysis (TPA) of 

Kefir samples was carried out using the Universal TA-XT2 

Texture Analyser (Stable Micro Systems, Ltd., UK). 

Proximate analysis of Kefir: The moisture and ash content 

of Kefir were investigated by vacuum oven method and dry 

ash method, respectively (James 1995). Kefir fat content was 

analyzed using the Gerber method James (1995). Total 

protein content of samples was measured by the Kjeldahl 

method (James1995) with 6.38 as conversion factor. The 

content in available carbohydrates of Kefir was measured by 

the DNS colorimetric method.

Microstructure: Kefir samples were prepared for 

microstructure analysis following the method illustrated by 

Puvanenthiran et al (2002), Madadlou et al (2005) and 

Bensmira and Jiang (2012b). Several images were taken by 
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