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Table 1 Ingredients of raw milk used to cheese production

pH Acidity (%) Dry(f,;‘*)‘“er Ash (%) Protein (%) Fat (%)
0
6.44 0.142 834 0.64 3.19 32
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Table 2 Analysis of variance table of heat treatment, brine (Salt percent), brining time (day) and

ripening (day) on survival of L. casei

Source Sum of df Mean F p-value
Squares Square Value Prob>F
Model 2.19 3 0.73 10.52  0.0038 significant
D-Ripening (day) 0.85 1 0.85 12.18  0.0082
AB 0.85 1 0.85 12.18  0.0082
AC 0.5 1 0.5 7.2 0.0278
Curvature 0.66 2 0.33 4.77 0.0433 significant
Residual 0.56 8 0.069
Lack of Fit 0.17 4 0.042 0.44 0.7771  not significant
Pure Error 0.39 4 0.097
Cor Total 341 13
Std. Dev. 0.26 R-Squared 0.7977
Mean 8.51 Adj R-Squared 0.7219

A: Heat treatment, B: Brine (%), C: Brining time (day), D: Ripening (day)

¥q.
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Fig 1 The effect of (A) Heat treatment and brining (Salt percent) interaction, (B) Heat treatment and brining time
interaction, (C) Ripening day on survival of L. casei
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Fig 2 The effect of (A) Heat treatment and brining (Salt percent) interaction, (B) Heat treatment and brining time
interaction, (C) Heat treatment and ripening day interaction on total microbial count
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Fig 3 The effect of ripening day on pH
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Fig 4 The effect of (A) Heat treatment and brining
(Salt percent) interaction, (B) Ripening day on dry
matter
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content

S s -t
SV 8Ly SR Gl el ool s
GRIAL 53 eppal o i S i (T sl
GRS Ly RIB crse eyl 5 S A
PH e 0oy ops0 (Rl b as 56 sllssY
e oW LS 5 2 oad sl bl waS il il
ORI Oy 0503 SR ey aly 0 lay
Lol ol Odwy ops (b o IS 05 See LL S0
Sl 03 S Sk Kb ST s e e 15
il SRR e el b e 53 (s RS el
S oo sl Gl sy 05 See L 0w 055 slesl s
GRIB L essel ey el g ens sl o

b b 53 Js Sl S O s K ol e



J)ij@b‘}fyﬁUJ u"L‘ oJ\.;)' e

OLSer 5 5 4 S b sl Lot

Education New York pp. 239-266 and 299-
304.

[22] Mohamed Abdalla, M. O., and Ibrahim
Ahmed, O. 2010. Effect of heat treatment,
level of sodium chloride, calcium chloride on
the chemical composition of white cheese.
Research Journal of Animal and Veterinary
Sciences, 5: 69-72.

[23] Florence, A. C. R., Oliveira, R. P., Silva,
R. C., Soares, F. A., Gioielli, L. A., and
Oliveira, M. N. 2012. Organic milk improves
Bifidobacterium lactis counts and bioactive
fatty acids contents in fermented milk. Lwz-
Food Science and Technology, 49: 89-95.

[24] Bielecka, M. M., Cichosz, G. 2017. The
influence of an adjunct culture of
Lactobacillus paracasei LPC-37 on the
physicochemical properties of Dutch-type
cheese during ripening. Department of Dairy
Science and Quality Management, Faculty of
Food Science, University of Warmia and
Mazury, Oczapowskiego 7, 10-719 Olsztyn,
Poland

[25] Rotaru, G., Mocanu, D., Uliescu, M.,
Andronoiu, D. 2008. Research studies on
cheese brine ripening. /nnovative Romanian
Food Biotechnology Vol 2.

[26] Fritzen-Freir, C. B., Muller, C. M. O,,

Laurindo, J. B., and Prudencio, E. S. 2009.
The influence of Bifidobacterium Bb-12 and
lactic acid incorporation on the properties of
Minas Frescal cheese. Journal of food
Engineering, 96: 621-627.
[27] Gomes, A. M. P., and Malcata, F. X.
1999. Bifidobacterium spp. and
Lactobacillus  acidophilus:  Biological,
technological and therapeutical properties
relvent fof use as probiotics. Trends in Food
Science and Technology, 10: 139-157.

[28] Otiose, M., Arizcun, C., Irigoyen, A.,
Oneca, M., and Torre, P., 2006. Effect of
lactobacillus  adjunct cultures on the
microbiological and physicochemical
characteristics of Roncal- type ewe's milk
cheese. Journal of Food Microbiology, 23:
591-598.

[29] Granato, D., Branco, G. F., Cruz, A. G.,
de Assis Fonseca Faria, J., and Shah, N. P.
2010. Probiotic dairy products as functional
foods. Comprehensive Reviews in Food
Science and Food Safety, 9: 455-70.

[30] Coeuret, V., Dubernet, S., Bernardeau,
M., and Gueg, M. 2003. Isolation,
characterisation and  identification  of
lactobacilli focusing mainly on cheeses and
other dairy products. Le Lait, 83: 269-306 .

[31] Bernardeau, M., Vernoux, J. P., Henri-
Dubernet, S., and Gueguen M. 2008. Safety

a1

probiotics. International Journal of Food
Microbiology, 15: 109-115.

[9] Asano, M., Karasawa, E., and Takayama,
T. 1986. Antitumor activity of Lactobacillus
casei (LC 9018) against experimental mouse
bladder tumor (MBT-2). The Journal of
urology, 136: 719-21.

[10] Mclntosh, G. H., Royle, P. J., and Playne,
M. J. 1999. A probiotic strain of L.
acidophilus reduces DMH induced large
intestinal tumors in male Sprague-Dawley
rats. Nutrition and cancer, 35: 153-9.

[11] Xanthopoulos, V., Litopoulou Tzanetaki,
E. and Tzanetakis, N. 2000. Characterization
of Lactobacillus isolates from infant faces as
dietary adjuncts. Food Microbiology, 17:
205-215.

[12] Jeong, J. H., Lee, C. Y., and Chung, D. K.
2016. Probiotic lactic acid bacteria and skin
health. Critical reviews in food science and
nutrition, 56: 2331-2337.

[13] Singh, V. P., Sharma, J., Babu, S., and
Rizwanulla Singla, A. 2013. Role of
probiotics in health and disease: A review.
JPMA. The Journal of the Pakistan Medical
Association, 63: 253-257.

[14] Hou, Y., Wang, L., Ding, B., Liu, Y., Zhu,
H., Liu, J., Li, Y., Wu, X_, Yin, Y., and Wu,
G. 2010. Dietary a-ketoglutarate
supplementation ameliorates intestinal injury
in  lipopolysaccharide-challenged  piglets.
Amino Acids, 39: 555-564.

[15] Aminnezhad, S., and Kasra-Kermanshahi,
R. 2013. Effect numberof herbal extracts and
metabolites of Lactobacillus on quorum
sensing of Pseudomonas aeruginosa. Master
Thesis Microbiology. Damghan University.

[16] Miller, L., Skinner, T., and Tsai, M. 2012.
Cheese For Dummies. Culture Magazine,
John Wiley & Sons. pp. 209-210.

[17] Ardor, Y., and Polychroniadou, A. 1999.
Analysis of free fatty acids, in, Laboratory
Manual for Chemical Analysis of Cheese,
Publication Office of the European.

[18] AOAC. 2005. Official Method of
Analysis of AOAC Intl. "th ed. Method
933.05. Association of Official Analytical
Chemists, Arlington, VA, USA.

[19] AOAC. 2005. Official Method of
Analysis of AOAC Intl. "th ed. Method
947.05. Association of Official Analytical
Chemists, Arlington, VA, USA.

[20] AOAC. 2005. Official Method of
Analysis of AOAC Intl. "th ed. Method
975.20. Association of Official Analytical
Chemists, Arlington, VA, USA.

[21] Benson, H. 2005. Microbiological
Applications “th ed. McGraw Hill Higher



\Yav 8> No 09 L/\Vo)m

volatile fraction during ripening of Darfiyeh,
a Lebanese artisanal raw goat’s milk cheese.
Small Ruminant Research, 90: 75-82.

[41] Fox, P. F., Guinee, T. P., Cogan, T. M.
and Mcsweeny, P. L. H. 2000. Fundamental
of cheese science. Aspen. USA. p. 638

[42] Guinee, T. P., and Fox, P.F. 1993. Cheese:
chemistry, physics and microbiology, general
aspects, London: Chapman and Hall. Vol. 1,
pp. 257-302.

[43] Corredig, M., and Dalgleish, D. G. 1996.
Effect of different heat treatments on the
strong binding interactions between whey
proteins and milk fat globules in whole milk.
Journal of Dairy Research, 63: 441-449.

[44] Ehsani, A., Hashemi, M., Afshari, A., and
Aminzare, M. 2018. Probiotic white cheese
production using coculture with
Lactobacillus ~ species  isolated  from
traditional cheeses. Veterinary world, 11: 726
—730.

[45] Corredig, M., and Dalgleish, D. G. 1996.
Effect of different heat treatments on the
strong binding interactions between whey
proteins and milk fat globules in whole milk.
Journal of Dairy Research, 63: 441-449.

[46] Ur-rehman, S., McSweeney, P. L. H.,
Banks, J. M., Brechany, E. Y., Muir, D. D.,
and Fox, P. F., 2000. Ripening of cheddar
cheese made from blends of raw and
pasteurised milk.  International  Dairy
journal, 10: 33-44.

[47] Tornado, M. E., Fresno, J. M., Bernardo,
A., and Sarmiento, M. R. 1995.
Microbiological changes throughout the
manufacturing and ripening of a Spanish
goat’s raw milk cheese. Le Lait 75: 551-570.

[48] Ismail, M. M., Ammar, E. M. A. A., El-
Shazly, A., Eid, M. Z. 2010. Impact of cold
storage and blending different lactations of
cow’s milk on the quality of Domiati cheese.
African Journal of Food Science, 4: 503 —
513.

[49] Tornado, M. E., Fresno, J. M., Bernardo,
A., Sarmiento, M. R. 1995. Microbiological
changes throughout the manufacturing and
ripening of a Spanish goat’s raw milk cheese.
Le Lait, 75: 551-570.

[50] Ur-rehman, S., Farkye, N. Y., and Yim, B.
2003. Use of dry milk protein concentrate in
Pizza cheese manufactured by culture or
direct acidification. Journal of Dairy Science,
86: 3841-3848.

Yav

assessment of dairy microorganisms: The
Lactobacillus genus. Journal of Food
Microbiology, 126: 278-285.

[32] Donkor, O. N., Henriksson, A.,
Vasiljevic, T., and shah, N. P. 2006. Effect of
acidification on the activity of probiotic in
yogurt during cold storage. International
Dairy Journal, 16: 1181-1189.

[33] Zomorodi, S., Aberoon, N., and
Khosrowshahi Asl, A. 2015. Increase the
survival of Lactobacillus acidophilus and
improved quality properties of synbiotic
yogurt using apple and wheat fibers. fran
Journal of Food Science and Technology, 12:
203-214.

[34] Yazdanpanah, S., Ehsani, M. R., and
Mizani, M. 2014. Modeling lipolysis in
acceleration of ripening of ultrafiltered-feta
cheese. International Journal of Biosciences,
4:309-315.

[35] Litopoulou, T. E., Tzanetakis, N., and
Vafopoulou, A. 1993. Effect of the type of
lactic starter on microbiological, chemical
and sensory characteristics of feta cheese.
Food Microbiology, 10: 31-41.

[36] Owni, E. 1., Osman, A. O., and Hamid
Omer, 1. A. 2008. Effect of storage period on

weight  loss,  chemical  composition,
microbiological composition and sensory
characteristics of Sudanese White Cheese
(Gibna Bayda). Pakistan Journal of

Nutrition, 7:75-80.

[37] Cuffia, F., Bergamini, C., and Candioti,
M. 2018. Probiotic soft sheep's cheese:
evaluation of probiotic survival and its
influence on proteolysis and organoleptic
characteristics. International Food Research
Journal, 25: 399-407.

[38] Foruzan, S., Khosroshahi asl, A., Taslimi,
A,. Madadadloo, A., and Mashayekh, M.
2009. Study of the effects of microbial,
recombinant and animal rennets on some of
the qualitative properties of Iranian white
cheese. Journal of Food Science and
Technology, 6: 63-72.

[39] Vassiliadis, A., Psoni L., Nikolaou S.,
Arvanitis L., Tzanetakis N., and Litopoulou-
Tzanetaki E. 2009. Changes in microbial
populations, kind of lactic acid bacteria and
biochemical  characteristics of  Greek
traditional feta cheese during ripening.
International Journal of Dairy Technology,
62:39-47.

[40] Serhan, M., Linderm, M., Hosrib, C., and
Fannia, F. 2010. Changes in proteolysis and



JEST No. 83. Vol. 15, Jan 2018 ABSTRACT

Viability and efficacy of Lactobacillus casei LAFTI-L26 as the
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The aim of this study was to investigate the survival of Lactobacillus casei LAFTI-L26 in Dutch red
cheese. For this purpose, the effect of thermal treatments (pasteurization and non-pasteurization),
different concentrations of brine (0%, 2.5%, and 5%), brining time (1, 2 and 3 days) and the ripening
time (1, 30 and 60 days) on L. casei survival and physicochemical properties of cheese including pH,
dry matter, fat percentage, salt percentage, and acidity were studied. The results showed that there was
a significant increase in the pH of cheeses (pasteurized and non-pasteurized, etc.) after 60 days of
dying (p <0.05). Fat content of non-pasteurization cheeses increased significantly during ripening
(p<0.05). Total microbial load increased significantly during storage (p<0.05). The acidity of the
cheeses decreased significantly during storage (p<0.05), also it was significantly increased with
increasing the brining time of non-pasteurized cheeses (p<0.05). The heat treatment (pasteurization)
caused a significant reduction in the salt content of the samples (p <0.05). By increasing the ripening
time, L. casei bacteria increased significantly in all samples (p <0.05), and pasteurization increased the
viability of the L. casei bacteria. Increasing the percentage of salts in pasteurized cheese significantly
increased the viability of the L. casei (p <0.05). In general, based on the results, Dutch red cheese
produced in Salmas city was an appropriate carrier for L. casei (LAFTI-L26 DSL).
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