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. 5-methyltetrahydrofolate

. 5-formyltetrahydrofolate

. 10-formyltetrahydrofolate

. 5,10-methylentetrahydrofolate
. 5-formiminotetrahydrofolate
. Dhydrofolate
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1. Para-amino benzoic acid
2. Tetrahydrofolate
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12. Folic Acid Casei Medium
13. Man-Rogosa-Sharpe
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9. Ultra High Temperature
10. Quatrofolate
11. Microbial Assay
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Table 1 Strains Selected for Screening of Qfolate Producing
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Strains YS ourcte & Strains Y S(t);li;e tter& Strains Source Strains Source

(L.Bulgaricus) ( K/%illlll;) (S.thermophilus) ( ogulgashkl; er (L.Lactis) (Yogurt) (L.helveticus) (Yogurt)

55 Nohoor Y106 Maskeh 63 Toomaq 82 Hamzeh

52 Nohoor Y109 Maskeh 73-1 Toomaq 86 Hamzeh

26 Nohoor Y19 Maskeh 69 Toomaq 87 Hamzeh

56 Nohoor Y75 Maskeh 73 Toomaq

22 Nohoor B170 Maskeh 66 Toomaq

85 Nohoor K72 kashk 65 Toomaq

29 Nohoor K73 kashk 68 Toomaq

16 Nohoor K55 kashk 71 Toomaq

25 Nohoor K47 kashk 62 Toomaq

27 Nohoor R34 kashk 64 Toomaq

18 Nohoor R57 kashk 67 Toomaq

50 Nohoor 79 Hamzeh-kanloo 73-2 Toomaq

54 Nohoor 75 Toomaq

23 Nohoor

49 Nohoor
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Fig 1 Standard curve of quantitation amounts of
Qfolate and the best equation fitted (linear
equation) for Calculating quantitation amounts of
extracellular folate.
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Table 2 Growth of Lactobacillus rhamnosus in culture medium containing extracellular folate.

5-Methyltetrahydro-folate(Qfolate)

Optical density of Lactobacillus
rhamnosus growth OD@560 nm

(ng/mL) (ng/mL)
3.12 0.14 +£0.004
6.25 0.37 +0.01
12.5 0.35 +0.008

25 0.76 +0.003
50 0.89 +0.01
100 1.25+0.01
133.3 1.33 +0.02

Table 3 Extracellular folate production.by
Lactobacillus delbrueckii subsp. Bulgaricus
strains in folate-free culture medium

Extracellular Folate

Strains concentrations
(pg/mL)
55 89.99 +0.45
52 71.76 £2.02
26 102.34 +£5.53
56 49.70 £0
22 8.52 +0
85 68.23 +4.10
29 3.23 £0.52
16 53.52 £0.87
25 133.23 +0.74
27 38.81+£3.43
18 8.81+£0.45
50 91.46 £1.57
54 66.76 £6.84
23 43.82 +0
49 75.87+£3.96
Negative control 22.35+0.87

Table 4 Extracellular folate production.by
Streptococcus thermophilus strains in folate-

free culture medium.

Extracellular Folate

Strains concentrations
(pg/mL)
79 24.99 £2.10
Y106 14.40 £2.10
Y19 8.52 £2.10
Y109 61.46 £4.88
K72 28.52 +0
K55 24.11 £5.01
Y75 2.93 +£0.45
R57 44.40 £1.57
R34 19.70 £2.62
K73 90.29 £0.52
B170 6.76 £0.52
K47 74.11 £1.87
Negative Control 61.53 £9.53
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Table 5 Extracellular folate production.by
Lactobacillus delbrueckii subsp. Lactis strains
in folate-free culture medium.

Extracellular Folate

Strains concentrations
(ng/mL)
63 33.53£1.56
73-1 34.40 £23.10
69 37.95 £4.31
73 39.714+26.46
66 10.43 £3.59
65 3.524+2.02
68 25.294+9.09
71 17.64 £7.07
62 29.7 +£2.10
64 12.05 £3.24
67 9.40 £2.91
73-2 32.63 £4.25
75 39.70 £6.42
Negative Control 31.17 £3.96

Table 6 Extracellular folate production.by
Lactobacillus helveticus strains in folate-free
culture medium.

Extracellular Folate

Strans concentrations
(ng/mL)
82 9.99 +1.34
86 2.2 +0.68
87 17.94 £3.72
Negative Control 58.23 £2.51
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Folate is a term used for a set of compounds with similar biological activities.
Folate (polyglutamates) naturally contains all forms of vitamins in this family.
In other words, folic acid is a form of folate that is oxidized, this compound is
stable and can be absorbed by humans (monoglutamate)[1]. There are several
methods for measuring folate, but due to the fact that in this study, the
production of extracellular folate (Quatrofolate) was examined, so the microbial
assay method was used as the main method. Lactobacillus. rhamnosus
(ATCC7469), which is used as a sensing organism. [2,3] This method can also
measure all forms of folate. In this study, 47 medical strains isolated from
traditional dairy products were Special Khorasan. Traditional yogurt (12 strains
of Streptococcus thermophilus and 15 strains of Lactobacillus delbrueckii
subsp. Bulgaricus, 13 strains of Lactobacillus delbrueckii subsp. Lactis, 3
strains of Lactobacillus helveticus) were studied. The results of this evaluation
showed that both strains (25 and 26) of Lactobacillus delbrueckii subsp.
Bulgaricus produced significant high folate concentrations (133.23 pg / mL and
102.34 pg / mL), as well as K73 strain of Streptococcus thermophilus, strain 73
from the strains of Lactobacillus delbrueckii subsp. Lactis and strain No.87
from the three strains of Lactobacillus helveticus (90.29 pg / mL, pg / mL.39.71,
pg / mL 17.94), were also able to produce high amounts of quatrofolate.
According to this research, it was found that the isolated strains investigated in
this study have a potential ability to produce extracellular folate, and the
microbial assay method for measuring a sensitive vitamin such as folate in all its
forms is considered an efficient and accurate method.
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