Research on Animal Production, Vol. 15, Issue 3, 2024 p: 64-72

iences and Natural
niversity

Research Paper

Evaluation of the Prebiotic Effect of Spirulina platensis Algal Extract on
Lactobacillus acidophilus Survival and Physicochemical
Properties of Feta Cheese

Ahmad Yazdani!, Hamidreza Kazemeini** and Ahmad Nazaktabar?

1- M. Sc., Department of Food Hygiene, Faculty of Veterinary Medicine, Amol University of Special Modern
Technologies, Amol, Iran
2- Assistant Professor, Department of Food Hygiene, Faculty of Veterinary Medicine, Amol University of Special
Modern Technologies, Amol, Iran, (Corresponding author: h.kazemeini@ausmt.ac.ir)
3- Assistant Professor, Department of Pathobiology, Faculty of Veterinary Medicine, Amol University of Special
Modern Technologies, Amol, Iran

Received: 4 December, 2023 Accepted: 3 March, 2024

Extended Abstract

Background: The health benefits of consuming milk and its products, as well as the presence of
intestinal microorganisms, have been well known in recent years. It is also known that the optimal
balance in the number of microbes in the digestive system depends on nutrition and health. Cheese
is one of the dairy products that have played an important role in human nutrition for centuries.
Due to its dry matter, fat, and pH higher than other milk products, it can play a more effective
role in transferring probiotics. Spirulina algae has a positive effect on increasing the
bioavailability of probiotics due to its unique properties (rich in nutrients such as vitamins,
minerals such as iron, and digestible and absorbable protein), and it can be used to enrich foods
such as dairy products by creating a favorable color. Therefore, this study aimed to investigate
the prebiotic effect of Spirulina platensis algal extract on Lactobacillus acidophilus bacteria
survival and the physical, chemical, and sensory properties of feta cheese during storage at 4 °C
for49 days.

Methods: S. platensis extract was purchased, ground, and shaken for 48 h. Afterward, the mixture
was strained and the extract was concentrated and dried in a Fore machine. Fresh and whole cow's
milk pasteurized at 72 °C for 15 sec was used to produce feta cheese. The milk temperature was
raised to 35 °C, and 5 | of milk was poured into sterile containers for cheese preparation. After
that, the starter and then calcium chloride were added to the milk samples after 1.5 h. Finally,
rennet was added to the milk and stirred slowly for 3-5 min. For better rennet efficiency, 1 m3
was cut and the temperature of the milk was kept at around 35 °C during the clot formation period.
The clot was formed after 1 h.

The treatments were control, probiotic treatment, probiotic treatment + 0.5% extract, and
probiotic treatment + 1% extract. All experiments were repeated three times. The viability of L.
acidophilus probiotic, acidity, pH, and percentages of moisture and dry matter, as well as
organoleptic properties, including aroma, taste, texture, appearance, and general acceptability,
were investigated during cheese storage (49 days). Finally, the mean, standard deviation, and
minimum and maximum number of bacterial counts were reported and the trend of changes in the
logarithm of the number of bacteria in the 49-day period was analyzed in each group and in each
of the study days. All statistical analyses were performed by SPSS20 software at a significance
level of p<0.05.

Results: The highest growth of L. acidophilus in the treatments belonged to the probiotic
treatment along with 1.5% S. platensis extract, which reached from 8.02 log CFU/g to 10.32 log
CFU/g on the 49th (final) day, with an increase of 2 log CFU/g. After that, probiotic treatment
with 1% S. platensis extract and probiotic treatment + 0.5% S. platensis extract reached from 7.99
log CFU/g to 9.52 log CFU/g and from 8.01 log CFU/g to 9.22 log CFU/g, respectively. During
cheese storage, an increase in acidity and moisture and a decrease in pH were observed due to
lactic acid production resulting from lactose sugar fermentation by probiotics. Regarding pH,
probiotic treatment + 1.5% of S. platensis extract showed the greatest decrease in cheese (p<0.05).
Regarding the acidity, adding 0.5, 1, and 1.5% of S. platensis extract increased the acidity
compared to the probiotic treatment, which can be effective in microbial quality and increasing
the shelf life of cheese. In the control treatment, there was no significant difference during the
storage period (p<0.05). In the control treatment, acidity was 0.71 on day zero, which increased
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during storage and reached 1.11 by day 49. The addition of 0.5, 1, and 1.55 of the extract increased
the acidity compared to the probiotic treatment. The analysis of moisture and dry matter revealed
that probiotic treatment + 1.5% S. platensis extract showed the best performance (p<0.05). The
examination of organoleptic properties showed no statistically significant differences between the
sensory properties studied in the cheese samples (p<0.05), and the sensory scores decreased with
an increase in the algal extract concentration.

Conclusion: In general, the present study shows that the addition of S. platensis extract improves
the viability of L. acidophilus, increases acidity and moisture, and, accordingly, decreases pH and
brix in feta cheese. Therefore, the use of this extract or its additive compounds can be an effective
step toward improving food products and consumer health.
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Figure 1. The effect of Spirulina platensis algae extract on the survival of Lactobacillus acidophilus bacteria in

probiotic cheese during 49 days of storage at 4 °C (mean + SD ). Small and non-similar English letters in the diagram
indicate a significant difference between the groups (p < 0.05).
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Table 1. The effect of Spirulina platensis algae extract on the pH of cheese during storage at 4 °C (mean + SD)
395
49 42 35 28 21 14 7 0 _ day
PN
treatment
4,17+ 0.022 4.20% 0.03* 4.22+0.022 4.26% 0.04% 4.31+0.012 4.47+ 0.04% 4.49+ 0.05* 4.60% 0.04* Jys
Control
4.01%0.01° 4.14+ 0.01° 4.26+ 0.032 4.30% 0.022 4.36% 0.022 4.43+0.01° 4.48% 0.022 4,56+ 0.02% Samgy
probiotc
3.96+ 0.02° 4.01+ 0.02¢ 4.05+ 0.02° 4.19+ 0.05° 4.25+ 0.03" 4.32+0.07¢ 4.43% 0.04° 4,55+ 0.01* oyl Z-/aﬂ&;,ﬁw
Probiotc+ 0.5%Ext
3.87%0.04¢ 3.91+ 0.01¢ 4.02+ 0.04° 4.16% 0.01° 4.21+0.01° 4.26% 0.01¢ 4,35+ 0.02° 4.60+ 0.05% ojlac 7N+ Sang
Probiotc+1%Ext
3.51+ 0.01¢ 3.62+ 0.01° 3.74+ 0.06° 3.85+ 0.01¢ 3.91+ 0.02° 4.02+ 0.05° 4.23+ 0.03¢ 4,59+ 0.01* o)lac’ N/ +SSm9

Probiotc+1.5%Ext

(P> 0) ail o Wog)S o sd e glas pae slimd i Hldges )0 il § So5S undSIl By >
Small and similar English letters in the graph indicate no significant difference between groups (P>0.05).
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Table 2. 'grlge)effect of Spirulina platensis algae extract on the acidity of cheese during storage at 4 °C (mean (gr/L) +

395

day

49 42 35 28 21 14 7 0 e
treatment

1.11+ 0.03° 1.05+ 0.02° 1.02+ 0.01 0.98+ 0.04° 0.90+ 0.012 0.82+0.012 0.77+0.012 0.71+ 0.05 Co#{;fl
1.21+0.01° 1.14+0.03 1.11+0.02° 1.09% 0.01° 0.97+ 0.02° 0.89+ 0.02° 0.80+ 0.04 0.73+0.04 ;f‘gm{c’
1.330.02° 1.27+0.01° 1.19+ 0.02° 1.14+0.01° 1.01+ 0.01° 0.93+ 0.01° 0.83+0.022 0.69+ 0.05 olas T [0+ Ssug e
Probiotc+ 0.5%Ext

1.36+ 0.05° 1.35+ 0.04¢ 1.27+ 0.03¢ 1.18+0.03 1.06+ 0.01° 0.96% 0.03° 0.82+ 0.06° 0.72+ 0.04 ohas V4 Ssg s
Probiotc+1%Ext

1.70% 0.02¢ 1.61+ 0.01° 1.56+ 0.02° 1.45+ 0.04° 1.22+0.05¢ 0.99+ 0.02° 0.91+ 0.01° 0.70+ 0.012 ol VD +SSsug:

Probiotc+1.5%Ext

(P> +0) Al o Wog)S o 5o e glas pae sdimd i Hldges 10 sl § So58 wndSIl B >
Small and similar English letters in the graph indicate no significant difference between groups (p>0.05).
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Table 3. The effect of Spirulina platensis algae extract on the amount of moisture in percent in cheese during storage

at 4 °C (mean + SD).

39y

day

49 42 35 28 21 14 7 0 o
treatment

58.56+ 0.06% 58.21+ 0.04% 58.01+ 0.04% 57.84+0.01* 57.42+0.02% 56.86+ 0.05* 56.52+ 0.01% 56.49+ 0.03* CO#{TI;
58.47+ 0.03° 58.19+ 0.04* 57.96+ 0.09* 57.56+ 0.06° 57.43+ 0.01* 57.01+ 0.02° 56.731 0.03° 56.58+ 0.06* ;::t:gt)é
58.52+ 0.03° 58.21+ 0.05* 57.94+ 0.04* 57.51+ 0.01° 57.36+ 0.01° 57.13+ 0.05° 56.70+ 0.01° 56.63+ 0.05* “’L“&.A'/Md‘:;””’-’
Probiotc+ 0.5%Ext

58.57+ 0.01% 58.25+ 0.03% 57.85+ 0.01° 57.43+0.07° 57.11+ 0.04¢ 57.12+ 0.02° 56.68+ 0.06° 56.51+ 0.02* ofas .AHJ"”’”
Probiotc+1%Ext

58.51+ 0.04° 58.18+ 0.06* 57.92+ 0.02* 57.38% 0.05° 57.27+ 0.05° 57.08+ 0.01°¢ 56.70+ 0.02° 56.53+ 0.02% olacZVA + gy g

Probiotc+1.5%Ext

0>/ +0) 2l o og)S s Sl Gre glds pas sdiad i Hldged 3 wlie § S oS wundSl gy
Small and similar English letters in the graph indicate no significant difference between groups (p>0.05).
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Table 4. The effect of Spirulina platensis algae extract on the amount of Brix in cheese during storage at 4 °C (mean

(%) + SD).
d}s)
_ day
49 42 35 28 21 14 7 0 s
treatment

4525+ 0.01*  4558+0.01*  45.89% 0.02¢ 46.11% 0.06* 46.451 0.042 46.86% 0.02*  47.56+ 0.02 48.11+ 0.022 Coﬁjt’r"j
4531+ 0.00° 4539+ 0.01°  45.47+0.03° 45.82+ 0.020 46.39% 0.01° 46.68+0.00°  47.65% 0.00° 48.09% 0.022 ;‘ggl“g{é
45.30£0.03°  45.42+0.05° 4581+ 0.05 46,08+ 0.05¢ 46,61+ 0.00¢ 46.81£0.05*  47.82+0.02¢ 48,06+ 0.042 ohas 1[0+ Siseg s
Probiotc+ 0.5%Ext
4518+ 0.04> 4535+ 0.02° 4575+ 0.02° 45.85+ 0.03 46.40% 0.022 46.92+0.01°  47.86% 0.00° 48.13+ 0.022 o L+ Sna
Probiotc+1%Ext
4517+ 0.05> 4542001  45.66% 0.00° 45.98+ 0.03° 46.541 0.02° 46.891 0.02*  47.64£0.01° 47.96 0.03* s M +Ssug s

Probiotc+1.5%Ext

(P> e+ 0) 2l o Wog)S oy sime glas pas odiad LS Hhrged 3 dlie 5 oo Sl gy
Small and similar English letters in the graph indicate no significant difference between groups (p>0.05).
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Figure 2. The effect of Spirulina platensis algae extract on the sensory characteristics of cheese during 49 days of
storage at 4 °C (mean + SD).
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