Abstract books
Proceedings of European Congress of Chemical Engineering (ECCE-6)

Copenhagen, 16-20 September 2007

           

                                                                                             Z. Tarakci and Y. Tuncturk                             
Effect of adjunct cultures on some properties of white-brined cheese


The effect of adjunct cultures on some chemical and biochemical properties of white-brined cheese
Zekai Tarakci1, Yusuf Tuncturk2

1Department of Food Science and Technology, Agriculture Faculty, Ordu University, 52200, Ordu, Turkey
2Food Engineering, Faculty of Agriculture, University of Yuzuncu Yil, 65080 Van, Turkey 

1. Summary
The influence of different adjunct cultures on the some chemical and biochemical properties of White-brined cheese was investigated.  Four batches of cheese were produced: C, with no added adjuncts, containing only cheese culture (Lactococcus lactis ssp. lactis plus Lc. lactis ssp. cremoris); CY, containing C culture plus yoghurt culture (Streptococcus thermophilus + Lb. delbrueckii ssp. bulgaricus); CH, containing C culture plus Lactobacillus helveticus and CYH, containing all of them. Analyses were carried out on days of 2, 30, 60 and 90 of ripening. It was found that the addition of different adjunct starters to the cheese influenced (P<0.01) the chemical composition significantly, except salt contents (P>0.05). Total solids, protein, fat and pH values were higher in C cheese than the others. On the other hand, titratable acidity of C and CY cheeses was lower than that of CH and CYH cheeses. Although the lipolysis (acid degree value, ADV), water-soluble nitrogen (WSN) and trichloro acetic acid-soluble nitrogen (TCA-SN) values of cheeses were affected significantly (P<0.01) from these treatments, no significant differences exist (P>0.05) among phosphotungstic acid-soluble nitrogen (PTA-SN) values. Cheeses made with CYH culture had the highest lipolysis, WSN and TCA-SN. Degradation rates of (s1- and (-casein were higher in CYH cheese followed by CY, CH and C cheeses. Also, breakdown products of casein were higher in CY, CH and CYH cheeses compared to control cheese. The amounts of (s1- and (-caseins of all cheese samples decreased continuously during the ripening period, while the amounts of (s1-I casein and other breakdown products increased.
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2. Extended Abstract
The total solids were determined by oven-drying method (AOAC 1990); total nitrogen was determined by micro-Kjeldahl procedure (Case et al. 1985). The other compositional analyses were also carried out with the methods described by Case et al. (1985). WSN, TCA-SN, and PTA-SN were determined according to the method given by Butikofer et al. (1993). Lipolysis was done using the BDI method and measured as acid degree value (Case et al. 1985). The electrophoretical analysis of protein patterns was conducted with the method of Creamer (1991) with some modifications (Tarakci et al. 2004). Discontinuous gel system was used for electrophoresis.
The chemical and biochemical changes of the cheeses were given in Table 1. The mean total solids of C cheeses were significantly (P<0.01) greater than that of CY and these were followed by CYH and CH cheeses, respectively. Although the cheese made with C culture had the highest protein content, there was no significant difference in protein content of other cheese treatments (P>0.05) statistically. The mean fat content of the cheese samples showed a similar trend to protein contents. During ripening, the total solids, fat and salt contents increased significantly (P<0.01) for all of cheese treatments, possibly owing to salt diffusion into the cheese body and causing loss of water. 

It can be seen from Table that, CH cheeses contained the highest mean titratable acidity followed by CYH, C and CY cheeses, respectively. The titratable acidity of C and CY were not statistically different. The differences in pH values between different cheeses were probably due to differences of starter culture used. 

Table 1 Chemical and biochemical changes of White cheeses with adjunct cultures

	
	Cheese types

	Properties
	C
	CY
	CH
	CYH

	Total solids (%) 
	40.78±0.53a
	38.64±0.87b
	37.54±0.78c
	38.35±0.55bc

	Protein (%)
	15.83±0.39a
	14.90±0.43b
	14.48±0.62b
	14.58±0.34b

	Fat (%)
	18.90±0.31a
	17.75±0.53b
	17.43±0.79b
	17.81±0.44b

	Salt (%)
	3.95±0.15a
	4.06±0.14a
	4.06±0.13a
	3.94±0.15a

	Acidity (%)
	0.641±0.02c
	0.618±0.04c
	0.841±0.05a
	0.716±0.04b

	pH
	6.04±0.09a
	5.72±0.06b
	5.17±0.03d
	5.41±0.04c

	Lipolysis (ADV)
	1.368±0.08bc
	1.336±0.21c
	1.536±0.07ab
	1.581±0.07a

	WSN (%)
	13.50±0.29b
	13.49±0.65b
	13.87±0.58b
	14.85±0.77a

	TCA-SN (%)
	6.50±0.53c
	6.81±0.64bc
	7.38±0.61ab
	7.95±0.76a

	PTA SN (%)
	3.91±0.32a
	3.86±0.40a
	3.63±0.49a
	3.99±0.50a


C; cheese with cheese culture, CY; cheese with cheese and yoghurt culture, CH; cheese with cheese and helveticus culture, CYH; cheese with cheese + yoghurt culture + helveticus cultures.
abc letters indicate differences (P<0.01) between mean values of cultures.

While C cheeses had the lowest mean value of lipolysis in the first day of ripening, CYH cheeses had the highest level. As the ripening advanced, differences between the cheese samples became clearer in terms of fat acidity. The results indicate that the use of Lb. helveticus as adjunct culture caused an increase in the lipolysis of cheese. In the White-brined cheeses, the lipolysis values showed a linear significant (P<0.01) increase during ripening. While the mean WSN ratio of CYH cheese was higher and differed significantly (P<0.01) from the other cheeses there were no significant differences among the cheeses of C, CY and CH. These showed that the proteolytic activity of the cheese of trio mixed cultures (CYH) was slightly higher than those of the other culture combination cheeses. 

The highest mean value for the TCA-SN was found in the cheeses containing CYH cultures, while the lowest mean level was obtained from the C culture cheese (P<0.01). The addition of Lb. helveticus to cheese increased significantly the TCA-SN values as it enhanced the peptidase activity of the microorganisms (Moatsou et al. 2004). Although, the highest PTA-SN values were obtained from the CYH cheese, no statistically significant differences were found in the mean PTA-SN values (P>0.05) of the cheeses with different adjunct cultures. 
The extent of degradation of major caseins and their hydrolysis products was determined by the urea-PAGE. At the end of ripening, αs1-casein hydrolysis was observed as lower in C and CH cheeses while CY and CYH cheeses. The highest αs1-casein degradation was observed in cheese made using CYH mixed culture, followed by CY and CH cheeses. The highest density of αs1-casein was however found in cheese produced with C culture. Another reason of higher degradation rate of (s1-casein in CYH, CY and CH cheeses may be enhanced activity of starter and non-starter bacteria depending on decrease of pH in these cheeses. 
It has been established that β-casein is more resistant to proteolysis, especially in cheese matrix, either by calf rennet or starter enzymes, owing to its structure and particularly, their tendency to associate. Breakdown of β-casein in cheeses inoculated with CY and CYH cultures was denser than the other starter’s cheeses at the end of the ripening period as in the case of αs1-casein degradation of CYH cheese. The β-casein band intensities decreased continuously in the experimental cheeses during ripening. Casein break-down products were seen more in the cheeses made with CY, CH and CYH culture than C cheese. This trend was in good agreement with the indices of proteolysis reported previously.
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