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Fig 1 pH changes of fermented milk enriched with
manganese sulfate and vitamin B, in the presence
of Lactobacillus bulgaricus subsp. Delbrooki (A)
and Lactobacillus acidophilus La-5 (B) during
storage
Different letters shows significant differences
between the treatments (P<0.05).
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Fig 2 Acidity changes of fermented milk enriched
with manganese sulfate and vitamin By, in the
presence of Lactobacillus bulgaricus subsp.
Delbrooki (A) and Lactobacillus acidophilus La-5
(B) during storage
Different letters shows significant differences
between the treatments (P<0.05).
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Fig 3 Syneresis amount of fermented milk enriched
with manganese sulfate and vitamin By, in the
presence of Lactobacillus bulgaricus subsp.
Delbrooki (A) and Lactobacillus acidophilus La-5
(B) during storage
Different letters shows significant differences
between the treatments (P<0.05).
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Fig 4 Correlation of syneresis versus pH (A) and
acidity (B) of fermented milk enriched with
manganese sulfate and vitamin By,
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Table 1 Color parameters of fermented milk with Lactobacillus bulgaricus subsp. Delbrooki enriched

with manganese sulfate and vitamin B,

Storage

Treatment time (Day) a* b* L*
P 1 -4.39+0.05° 12.46+0.27° 98.39+0.49"
21 -3.09+0.06* 8.8640.49° 93.39+1.25°
1 ~4.67+0.09° 12.29+0.34° 98.72+0.62°
. }
0.006% Mn 21 -3.37+0.08¢ 8.26+0.51° 94.210.99"
1 -4.56+0.05° 12.69+0.25™ 93.54+0.73°
()
0.03% Mn 21 -3.17+£0.09 % 8.57+0.31° 89.71+1.12¢
PP 1 -4.65+0.07° 13.24+0.31® 97.96+0.69"
- PP 12 21 -3.27+0.05" 10.09+0.39° 92.15+0.87
. 1 -4.61+0.08° 13.4120.17° 98.02+0.52°
. }
0.006% Mn-+0.5ppm Vit By 21 -3.35+0.06° 9.97+0.47¢ 92.91:£0.69°

Different letters shows significant differences between the treatments in rows (P<0.05).

Table 2 Color parameters of fermented milk with Lactobacillus acidophilus La-5 enriched with
manganese sulfate and vitamin B,

Treatment tii::lg)g:y) a* b* L*
Control 1 -4.12+0.06° 13.07+0.55™ 97.57+0.37*
21 -2.94+0.05" 9.79+0.27° 94.31+0.42%
1 ~4.42+0.04° 13.38+0.64™° 98.21+0.97
) .
0.006% Mn 21 -3.11+0.08" 10.25+0.41° 94.95+0.61%
1 ~4.39+0.08° 12.79+0.32° 93.910.62°
0
0.03% Mn 21 -3.02+0.09% 9.42+0.62° 90.23+0.41¢
0.5 oom Vit B 1 ~4.47+0.09° 13.9240.41™ 98.01+0.72°
- PP 12 21 -3.16+0.06 11.21+0.54¢ 95.31+0.65
. 1 ~4.43+0.09° 14.06£0.27° 98.34+0.81°
) .
0.006% Mn-+0.5ppm Vit By 21 -3.2140.07° 11.67+0.32¢ 94.51:£0.52"

Different letters shows significant differences between the treatments in rows (P<0.05).
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Fig S Textural attributes of fermented milk
enriched with manganese sulfate and vitamin By, in
the presence of Lactobacillus bulgaricus subsp.
Delbrooki (A) and Lactobacillus acidophilus La-5
(B) during storage
Different letters shows significant differences
between the treatments (P<0.05).
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Table 3 Sensory characteristics of fermented milk with Lactobacillus bulgaricus subsp. Delbrooki
enriched with manganese sulfate and vitamin B,

Treatment ﬁlsnt:lg)gaey) Sour taste Off-odor Off-flavor
Control 1 4.31+0.39° 1.17+0.29° 1.50+0.59°
21 6.2140.30" 1.25+0.32% 1.65+0.39°
1 3.02+0.49° 1.30+0.32° 1.69+0.43°

0
0.006% Mn 21 5.74+0.38¢ 1.52+0.25% 1.83+0.21°
1 6.31+0.51% 1.21+0.47° 1.77+0.37°

()
0.03% Mn 21 8.81+0.55° 1.39+0.39° 1.91+0.23%
. 1 7.22+0.62 1.09+0.31° 1.45+£0.31%
0.5 ppm Vit By 21 9.01+0.44° 1.20+0.31° 1.65+0.22°
. 1 7.96+0.23° 1.34+0.26° 1.32+0.57°

0

0.006% Mn*+0.5ppm Vit B, 21 9.25+0.29° 1,39+ 0.25° 1.50+0.38"

Different letters shows significant differences between the treatments in rows (P<0.05).

Table 4 Sensory characteristics of fermented milk with Lactobacillus acidophilus La-5 enriched with
manganese sulfate and vitamin B,

Storage

Treatment time (Day) Sour taste Off-odor Off-flavor
Control 1 2.47+0.26° 1.24+0.31° 1.68+0.36"
21 4.08+0.26" 1.61+0.42%° 1.79+ 0.29°
1 1.54+0.32F 1.41+0.46™ 1.82+0.38"

. }
0.006% Mn 21 3.85+0.31¢ 1.72+0.39%® 1.99+ 0.31%
1 4.52+0.38" 1.62+0.69™ 1.74+ 0.41°

()

0.03% Mn 21 6.97+0.53° 1.98+0.42° 2.03+ 0.54%
0.5 vpm Vit B 1 5.03+0.47° 1.79+0.48% 1.96+ 0.40°
- PP 12 21 7.31+0.48% 1.89+0.25 1.92+ 0.63
. 1 4.83+0.35° 1.69+0.58% 2.01+0.49°

. }
0.006% Mn-+0.5ppm Vit By, 21 8.32:40.66" 1.92+0.29° 2.40% 0.62°

Different letters shows significant differences between the treatments in rows (P<0.05).
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ARTICIE INFO ABSTRACT

Article History: Dairy products fortified with minerals and vitamins play an important role in the
development of functional foods. Among lactic acid bacteria, yogurt starters have
a special role in the industry, and their health-promoting function has been
confirmed. The long duration of fermentation time by lactic acid bacteria in dairy
products, takes time and energy and leads to increased production costs.
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Therefore, the identification of appropriate conditions and factors affecting the
growth of different strains are the basic necessities of production. Hence, in this
research, the effect of adding manganese sulfate (0, 0.006 and 0.03%) and vitamin
B, (0 and 0.5 ppm) alone as well as their combination on the physicochemical,
textural, and sensory properties of fermented milk produced in the presence of
Lactobacillus bulgaricus subsp. Delbrueckii and Lactobacillus acidophilus La-5
were investigated. The results showed a decrease in pH and an increase in acidity
during the storage period. The L* and b* index decreased and the values of a*
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increased during the storage period (P<0.05). Also, textural characteristics and

10.52547/fsct.18.02.10 syneresis rate in samples containing 0.006% manganese sulfate and 0.5 ppm of

vitamin B, alone and their combination treatment, containing 0.006% manganese

sulfate+0.5 ppm vitamin B;, were significantly improved (P<0.05). As the storage

time proceeded, the sour taste of samples enriched with vitamin B, and

manganese increased (P<0.05). While the off-odor and off-taste were not felt in

*Corresponding Author E-Mail: these samples. Also, storage time had no significant effect on these sensory
bolandi75@gmail.com characteristics (P>0.05).
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