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2. Lactobacillus acidophilus
3. Lactobacillus plantarum
4. Lactobacillus casei
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10. Attenuated Adjunct Lactobacilli Culture
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5. Lc.lactis subsp. cremoris

6. Lc. lactis subsp. lactis

7. Str.salivarius subsp. thermophilus
8. Rhizomucor miehei

9. DSM
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Table 1 Chemical composition of Iranian UF white cheeses throughout 60 days ripening

Measured Parameters

Cheese aging time, day

Treatments

Attenuated adjunct

Control :
culture contained
1 64.51+ 0.29° 65.27+ 1.22°
15 64.73+ 0.35° 65.59+ 0.97°
Moisture (%) 30 65.24+ 0.44° 65.08+ 0.55 *
45 65.26+ 1.18° 65.38+0.13°
60 65.41+ 0.56° 65.72+ 1.06°
1 2.24+0.01° 2.23+0.01°
15 2.28+0.005° 2.28+0.005°
Salt (%) 30 2.33+0.005° 2.33+0.005°
45 2.43+0.02° 2.42+0.08°
60 2.44+0.04° 2.45+0.01°
1 14.80+0.10% 14.50+0.86%
15 14.80+0.10% 14.50+0.50%
Fat (%) 30 15.06+0.40% 15.50+0.50%
45 15.00+0.00% 14.50+0.50%
60 15.03+0.20% 15.16+0.57%
1 13.23+0.41% 13.50+0.60%
15 13.23+0.35% 13.50+0.55%
Protein (%) 30 13.53+0.40° 13.5040.75%
45 13.53+0.45% 13.46+0.25%
60 13.53+0.11% 13.83+0.35%
1 4.71+0.04° 4.69+0.01°
15 4.58+0.02° 4.57+0.02°
pH 30 4.57+0.01° 4.56+0.01°
45 4.48+0.01° 4.46+0.005
60 4.62+0.00° 4.61+0.005°

a: Means within rows with common superscript letters are not significantly different (P > 0.05).The results are
means of data from 3 independent replicate trials + standard deviations.
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Table 2 Formation of water soluble nitrogen (SN/TN) and non protein nitrogen (NPN/TN) in control
and attenuated adjunct culture contained Iranian UF white cheeses during 60 days ripening.

Treatments

Cheese aging time, day

Measured Parameters

Attenuated adjunct

culture contained Control

5.18+ 0.19%* 4.66+ 0.47°° 1

7.01+ 0.07%* 5.043+ 0.20°°P 15

7.28+0.09 # 5.90+ 0.10*° 30

9.68+0.15* 6.03+ 0.31"8 45 Soluble nitrogen (%)
10.30+ 0.04% 6.38+ 0.17°A 60

4.50+0.37%" 3.35+0.11°%F 1

5.30+0.43% 3.40+0.12°° 15

5.47+0.86%" 3.99+0.041°¢ 30

7.1740.38* 4.46+0.34°"8 45 Non protein nitrogen (%)
7.59+0.05% 4.94+0.31" 60

D Means in a row with no common superscript letters are significantly different (P > 0.05).
AB - Means in a column, with no common superscript letters are significantly different (P > 0.05).
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Fig 1 Urea -PAGE electrophoretograms of the pH

4.6-insoluble fractions of experimental UF white

cheeses. Lanes 1 to 5 = cheeses after 1, 15, 30, 45

and 60d of ripening, respectively; lane 6: sodium
caseinate.
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Table 3 Mean Values of Residual og- Casein and p-Casein in UF white Cheeses

Residual p-casein, %

Residual ag;-casein, %

Attenuated Adjunct Control Attenuated Adjunct Control Cheese aging time,
Culture Contained Culture Contained day
100 100 100 100 1
97.63° 97.69° 94.61° 94.23° 15
96.49° 96.82° 93.57° 93.62° 30
93.47° 93.01° 76.93° 90.76° 45
89.96° 90.28° 69.35 82.93° 60

P The mean values within rows with different superscript letters are significantly different
(P <0.05).
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Table 4 Fatty acid composition (g/100g cheese fat) in control and attenuated adjunct culture
contained UF white cheeses during 60 days ripening.

Time (day)
30 60
Attenuated Adjunct Attenuated Adjunct
FFA Control Culture Contained Control Culture Contained
Butyric 0.4120.31° 0.45+0.01° 0.4920.02° 0.67+0.02°
(C4:0)
‘Eg%r%')c 0.27+0.20° 0.34+0.01° 0.37+0.01° 0.45+0.02°
C(f:pg%;c 0.3140.01° 0.30+0.01° 0.33+0.02° 0.32+0.00°
Capric a a a a
(C10:0) 1.12+0.01 1.15+0.01 1.14+0.01 1.16+0.01
Lauric a a a a
(C12:0) 1.71+0.01 1.70+0.02 1.72+0.01 1.74+0.01
Myristic a a a a
(C14:0) 6.80+0.02 6.84+0.02 6.85+0.01 6.87+0.01
Palmitic a a a a
(C16:0) 33.14+1.47 33.35+0.02 33.99+0.02 33.38+0.01
Stearic b a b a
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*- means in the same row and the same day with different letters for each fatty acid, are significantly different

(P<0.05).
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In this research, attenuated culture of thermophilic lactobacillus helveticus
- B02 was used as an adjunct culture in the production of UF white cheese
and proteolysis and lipolysis were evaluated as indicators of ripening
during a 60-day period. The chemical composition and pH were not
affected by the addition of attenuated culture. Water-soluble nitrogen and
Non-protein nitrogen in experimental cheese were significantly higher.
Urea-PAGE of insoluble fractions of cheese samples showed that the
hydrolysis of as;-casein in experimental cheese increased from the 45" day
of ripening and was significantly higher. The amount of free fatty acids
increased over time in both treatments. Palmitic acid (C16: 0) and oleic
acid (C18: 1) had the highest concentrations of free fatty acids in both
treatments. In cheese containing attenuated starter on the 60" day, the
levels of free fatty acids of C4: 0, C6:0, C18:0 and C18:1 were
significantly higher, compared to the control treatment (P <0.05). The
levels of other fatty acids in the two treatments did not show a significant
difference. Addition of attenuated adjunct culture had a positive effect on
the development of proteolysis and to some extent lipolysis in UF white
cheese.
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