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Figure 1- Colonies of Bifidobacteria after incubation
at 37 °C under anaerobic conditions for 4872 h on
TOS culture medium
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Figure 2- Microscopic morphology of Bifidobacteria isolated from yoghurt and cheese samples.
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Table 1- Number of colonies observed in TOS culture medium in industrial probiotic and traditional yogurts in 3
cities of Khorasan Razavi

Sample TOS (cfu/g)
Yogurt A; <1000
Yogurt A, 1.8x107
Yogurt B 4.32x10°
Yogurt C 2.88x10°
Yogurt Dy <1000
Yogurt D, <1000
Yogurt D3 <1000
Yogurt E; <1000
Yogurt E, 5x10°

Traditional yogurt M, <1000
Traditional yogurt M, 6x10°
Traditional yogurt Ms 10°
Traditional yogurt M, 1.8x10’
Traditional yogurt G, 1.4x10°
Traditional yogurt G, 8x10*
Traditional yogurt G; 5.4x10°
Traditional yogurt G, 7x10°
Traditional yogurt N, 2.16x10°
Traditional yogurt N, 2.16x10’
Traditional yogurt N 2.88x10’
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Table 2- Number of colonies observed in TOS culture medium in probiotic industrial and traditional cheeses in 3
cities of Khorasan Razavi

Sample TOS (cfu/g)
Cheese F 5x10°
Cheese G 3.6x10°
Cheese H 2.04x10°

Traditional cheese M; 5x10°
Traditional cheese M, 10°

Traditional cheese Mj 1.8x107
Traditional cheese G, 1.8x10’
Traditional cheese G, <1000
Traditional cheese N; 3.6x10°
Traditional cheese N, 3.6x10°
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Table 3- Frequency and percentage of the presence and absence of Bifidobacteria on TOS culture medium in
industrial and traditional yogurt samples, and in total.

Yogurttype Bifidobacteria absent (N, %) Bifidobacteria present (N, %) Total (N, %) Fisher's exact test result

Industrial 5 (55.6%) 4 (44.4%) 9 (100%)
Traditional 1(9.1%) 10 (90.9%) 11 (100%) P-Value= 0/49
Total 6 (30%) 14 (70%) 20 (100%)
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Table 4- Frequency and percentage of the presence and absence of Bifidobacteria on TOS culture medium in
industrial and traditional cheese samples, and in total

Cheese type  Bifidobacteria absent (N, %) Bifidobacteria present (N, %) Total (N, %) Fisher's exact test result

Industrial 0 (0%) 3 (100%) 3 (100%)

Traditional 1 (14.3%) 6 (85.7%) 7 (100%) P-Value =1

Total 1 (10%) 9 (90%) 10 (100%)
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Figure 3- Presence and absence of Bifidobacteria in TOS culture medium among industrial and traditional yogurt
samples
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Figure 4- Presence and absence of Bifidobacteria in TOS culture medium among industrial and traditional cheese
samples
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Table 5- Comparison of claims of industrial probiotic products with observed results

Compliance or non-
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PZOdléCt Product Claim Observed result compliance with
P product claims
Yogurt A Bifidobacteria It complies with the
g ' Streptococcus thermophilus and Lactobacillus were not observed. product claim.
Yoaurt A bulgaricus/Starter: Lactobacillus L. Casei Bifidobacteria It does not comply with
9 2 were observed. the product claim.
Lactobacillus delbrueckii subspecies bulgaricus, N ) ) )
Yoaqurt B Streptococcus thermophilus/Starter: Bifidobacterium animalis Bifidobacteria It complies with the
9 subspecies lactis or Lactobacillus acidophilus or were observed. product claim.
Lactobacillus casei
Yoaurt C Lactobacillus bulgaricus, Streptococcus thermophilus/Starter: Bifidobacteria It complies with the
9 Lactobacillus acidophilus or Bifidobacterium bifidium were observed. product claim.
Streptococcus thermophilus and Lactobacillus delbrueckii - . It does not comply with
Yo(guert ! subspecies bulgaricus/Starter: Lactobacillus acidophilus and We'?g':;bgg;g:/i d the product Fl))(m
2 Bifidobacterium : € product claim.
. . . . . ifi i It does not comply with
Yogurt D3 Lactobacillus acidophilus and Bifidobacterium We'?g':;bgg;g:/i d the product cFI)a)i/m
voaurt E Lactobacillus bulgaricus, Streptococcus thermophilus/Starter: Bifidobacteria It does not comply with
9 ! Bifidobacterium lactis were not observed. the product claim.
. . . Bifidobacteria i i
Yogurt E, Bifidobacterium lactis were observed It c;rr:gtllgsc\;\gitr:the
- . . . . . Bifidobacteria It complies with the
Cheese F Bifidobacterium lactis or Lactobacillus acidophilus were observed product claim
. . . . . Bifidobacteria i i
Cheese G Bifidobacterium or Lactobacillus acidophilus were observed It c;rrggtlllcetsc\;\gitrt;the
. ) Bifidobacteria It complies with the
Cheese H Bifidobacterium were observed. product claim.

M Bifido C+ 3

1500bp 1500bp

1000bp

500bp

100bp

Figure 5- PCR amplification of Bifidobacteria isolates.
M: DNA ladder; Bifido: reference Bifidobacteria strain; C* : positive control; C™ : negative control; lanes 3, 8, 13, 16, 20,
and 24: positive samples (~1500 bp); lanes 1, 7, and 28: negative samples.
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Table 6- Comparison of PCR results with morphological confirmation on TOS in nine selected yogurt and cheese

samples
Sample Sample tvpe Morphological confirmation in the TOS Final confirmation test result by
No. pletyp agar medium culture PCR method
1 Traditional yogurt M, - -
3 Traditional yogurt G; + +
7 Yogurt A, + -
8 Yogurt Dy - +
13 Traditional yogurt N3 + +
16 Yogurt E; - +
20 Traditional cheese M, + +
24 Cheese G + +
28 Traditional cheese G, - -
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Abstract

Introduction: Probiotics are live, non-pathogenic microorganisms that are administered to
improve microbial balance, especially in the gastrointestinal tract. Bifidobacterium is one of
the most important groups of probiotics that is widely used in the food industry due to its
health-promoting benefits. Yogurt and cheese are important components of the diet. However,
a review of the literature showed that there are insufficient studies on the isolation of
probiotics, especially Bifidobacterium, from industrial and traditional probiotic yogurt and
cheese produced in specific cities of Khorasan Razavi. Therefore, the present study aimed to
isolate and identify Bifidobacterium in these products using culture and PCR methods.
Materials and Methods: A total of 20 yogurt samples and 10 cheese samples were collected.
Traditional products were collected from the cities of Mashhad, Neyshabur, and Gonabad in
Khorasan Razavi province. Each sample was diluted, homogenized, and cultured in a specific
TOS culture medium. Bifidobacteria were identified using the colony counting technique
according to the international standard method 1SO 2024: (220 IDF) 29981, which was based
on cell morphology and Gram staining of the indicator colonies. Then, polymerase chain
reaction (PCR) methods were used for the final confirmation of these isolates.

Results: After anaerobic cultivation of the samples on the TOS specific culture medium,
bifidobacteria with irregular, rod-shaped or branched morphology were observed in most of
the traditional and industrial samples. The abundance of Bifidobacterium in TOS medium for
industrial probiotic yogurt and cheese was 44.4% and 100%, respectively, and in traditional
yogurt and cheese, 90.9% and 85.7%.

Conclusion: Isolation of Bifidobacterium from traditional yogurt and cheese showed that
these traditional products are a promising source of probiotic strains. In the future,
investigation of indigenous strains may lead to the introduction of regional starters that are
more compatible with the intestinal microflora of the local population. However, species
determination requires further sequencing and investigation.
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