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Tablel- Combination of starter treatments in terms of type and percentage of mixing of each culture

Type of treatment

Culture type and mixing percentage

A

100% Mesophilic starter+ 0% lactobacillus
helveticus

75% Mesophilic starter+ 25% lactobacillus
helveticus

50% Mesophilic starter+ 50% lactobacillus
helveticus

25% Mesophilic starter+ 75% lactobacillus
helveticus

0% Mesophilic starter+ 100% lactobacillus
helveticus
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Table 2. Volatile compounds resulting from the ripening of various samples of ultrafiltred white cheese
manufactured with different ratios of Mesophilic starter or lactobacillus helveticus and combinations during the

ripening period

Carbon dioxide (%)

Sample Day 1 Day 60 Day 90
A 46.52+0.82 ©P 59.90 £1.01 ¢ 70.03+1.31¢8 75.50+1.24 A
B 49.41+1.30%P 63.08+1.33C 72.73+2.04 %8 77.71+0.95%
C 51.50+1.13°P 64.91+2.19°¢ 75.26+1.62 B 80.56+1.44 A
D 52.79+1.47°P 66.25+1.88C 77.11+1.18%8 83.65+1.73PA
E 54.36+0.86 *° 70.21+1.40% 82.51+1.07 % 87.30+1.573A

Ethanol (%)
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A 1.03+0.11%° 1.24+0.14 < 2.01+0.10%8 3.11+0.13°A
B 1.10£0.14 P 1.28+0.11°¢¢ 2.12+0.15¢8 3.32+0.199
C 1.18+0.06 ¢ 1.30+0.20 b€ 2.20£0.12°¢8 3.54+0.25°A
D 1.27+0.19°0 1.46+0.09 ¢ 2.33+0.19"8 3.82+0.21°A
E 2.10+0.17% 2.51+0.15% 3.91+0.24 % 4.36+0.17 %
Acetone (%)
A 3.04+0.16 A 2.71+0.15% 2.50£0.22% 2.07+0.15%°
B 2.80+0.12°4 2.42+0.188 2.18+0.20°¢ 1.89+0.10°P
C 2.57+0.19¢A 2.20+0.11°¢B 1.96+0.17¢<¢ 1.60+0.08 P
D 2.33+0.129 2.01+0.07 % 1.77+0.10 1.41+0.04 9
E 2.15+0.09°A 1.84+0.11¢8 1.58+0.13°C 1.26+1.10°P
Ethylene oxide (%)
A 22.77+0.62°° 26.42+0.30°C 28.52+1.07°¢8 31.44+1.60°4
B 24.16+0.51 28.87+0.90 ¢ 31.30+0.93% 34.22+1.199A
C 26.05+0.47 P 31.18+1.30¢C 34.87+1.36°8 36.70£0.85¢
D 28.80+1.38°P 33.56+1.41°C 36.85+1.70 8 38.68+1.53%
E 30.81+0.66 % 35.95+1.44 %€ 38.70+2.09% 42.12+1.88%

The presence of different lowercase letters in a column indicates a significant difference between the means

(p<0.05)

The presence of different capital letters in a row indicates a significant difference between the means (p<0.05)
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Figure 1. Sensory properties of ultrafiltred white cheese manufactured with different ratios of Mesophilic starter
or lactobacillus helveticus and combinations during the ripening period
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Ultrafiltration is a technique used for concentration of milk in order

to produce cheese with more desirable physicochemical and nutritional
properties. On the other hand, use of combined starter cultures for cheese
production can led to improve the sensory characteristics and overall
acceptability of final product. The objective of the present study was to
investigate the effect of using different combinations of Lactobacillus
helveticus (L. helveticus) and mesophilic starter culture (Lactobacillus
lactis ssp. lactis and Lactobacillus lactis ssp. cremoris) on the volatile
compounds and sensory characteristics of ultrafiltered white cheese
during ripening. Five ultrafiltered white cheeses were produced using
mesophilic starter culture and L. helveticus at different ratios (100:0,
75:25, 50:50, 25:75, and 0:100) and kept in refrigerator (9 £ 0.1°C) for 90
days. The related analysis was performed on 1, 30, 60 and 90 days of
ripening. The results revealed that an increasing in L. helveticus ratio
caused a significant increasing in the Co2, ethanol, ethylene oxide and a
(p<0.05). Regarding sensory significant decreasing in the acetone
properties, lower scores of body and texture, and higher scores of odor
and flavor were assigned to the cheeses produced using higher ratios of
(p<0.05). In conclusion, the use of combinations of L. helveticus
mesophilic starter culture and L. helveticus at specific ratios (75:25 and
25:75) led to improve the volatile compounds in the final product and
production an ultrafiltered cheese with desirable sensory characteristics.
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