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SUMMARY

B|0yogurt was manufactured using the new probiotic LAB sBain
isolated from infant fecesEnt. faecium NM113 (T1) Ent. faecium NM213 (T2) and_b.
casel NM512 (T3)} in addition to the standard yogurtteue (1:1). The resultant yogurts
were stored at ~ 5°C and analyzed when fresh ard &f 14 and 21 days. The obtained
results can be summarized as follows:

Addition of probiotic strains to the yogurt starteultures increased the
coagulation time of bioyogurt with different rateesmpared to the control yogurt. No
significant differences were observed for chemamahposition (TS, fat, protein and ash
content) between the treatments of yogurt. Theitgcidercentage of all treatments
increased during storage with different rates atiogrto the starter culture used, while
the pH decreased. Acetaldehyde content of allrreats significantly increased during
the first 7 days of cold storage and then gradudéigreased until the end of storage
period. Also, there was a significant differencesaeen treatments. The bioyogurts had
higher acetaldehyde content than control.

Rheological parameters including firmness and wisyersis of yogurt
treatments were affected by the type of started asel storage period. Viable cell counts
of LAB icreased during cold storage through thestfi7r days then they decreased
thereafter gradually till the end of storage peri@dncerning the viable cell counts of the
new probiotic isolatesl.b. casei NM512 showed the same trend, but terococci
gradually decreased during storage till the endhef period. The viable cells of the
probiotics at the end of storage period remaine@’ =fu g*. Coliforms and yeasts &
moulds of the resultant yogurts were not detectdteewhen fresh or after 21 days of
cold storage. All the resultant yogurts were aceg@nd free from defects and gained
high scores when fresh and allover the storage@efihe bioyogurt was comparable,
but almost higher, in appearance, flavor, textund averall quality to the standard
yogurt. The best treatments wergahd T..
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INTRODUCTION

Lactic acid bacteria are the most important grofimicroorganisims commercially
used for the manufacture of probiotic foods. Thaltfebenefits offered by LAB can be
nutritional or therapeutic. Although a number oblpiotic strains have been isolated and
characterized, the search for more effective siratill continue. For examplént. faecium
has been considered as essential for the devela@mherganoleptic qualities associated with
some varities of cheeses (Briclatral, 2005; Renyest al, 2008). MoreoverEnterococci are
producing powerful bacteriocins which displayinggka spectra of inhibition against food-
spoiling or pathogenic bacteria (Hogesal, 2003; Leroyet al, 2003). These desirable
beneficial activities led to the use Biiterococci like Ent. faecium as a commercial probiotic
(Lund & Edlund, 2001).
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A number of dairy products are marketed as coimgiprobiotic bacteria. However,
the most widely encountered one is yogurt. Bioybgua product that contains live probiotic
microorganisms, the present of which may give rselaimed beneficial health effects. The
number of probiotic organisms in a probiotic pradsbould meet suggested minimum of
>10° cfu mi?, which is the recommended minimum daily intakeif®ét al., 2007). There are
many other fermented dairy products in the worldiclwhcontain probiotic bacteria.g.
"Yakult" which is made with selected cultureladctobacillus casei. Yogurt has been used as
the most popular vehicle for incorporation of pailii bacteria. Commercially, it is not
feasible to ferment milk using only probiotic organs owing to the longer time required to
reduce the pH of milk and also objectional tastpaned by some of the probiotic bacterial
strains (Dave and Shah, 1997; Tamiehal, 2005). Most of the probiotic yogurts include live
strains of probiotic bacteria in addition to theneentional yogurt organismsStr.
thermophilus and Lb. delbrueckii ssp.bulgaricus (Tamimeet al, 2005). So, the objective of
this study is to compare the properties of yogaritaining the new isolates (Mansaatral,
2014) Ent. faecium NM113, Ent. faecium NM213 andLb. casei NM512 with the standard
yogurt.

MATERIALS AND METHODS

MATERIALS
Fresh milk:

Fresh mixed cow's and buffaloes' milk (1:1) wasaoted from the herds of Faculty
of Agriculture, Moshtohor, Benha Univ.

Yogurt starter cultures:

Yogurt starter culture containdactobacillus delbreukii ssp bulgaricus and
Sreptococcus thermophilus was obtained from Chr. Hansen, Copenhagen, Denmark
activated and added at a rate of 2g 10fiy the standard yogurt. New probiotic LABnt.
faecium NM113, Ent. faecium NM213 and Lb. caseil NM512 were isolated from infant feces
(Mansouret al., 2014).

Methods:
Manufacture of yogurt:

Yogurt was manufactured according to Tamime (19Fgsh mixed cow's and
buffaloe's milk (1:1) was standardized to~3% fal heated up to 85°C for 20 min, cooled to
42°C and divided into four portions to make foufetient treatments with different cultures:
(C): 2% yogurt starter Xr. thermophilus andLb. delbrueckii ssp.bulgaricus).

T1: 1% yogurt starter + 1%nt. faecium NM113
T2: 1% yogurt starter + 1%nt. faecium NM213
T3. 1% yogurt starter + 1%b. casel NM512

All treatments were filled into plastic cups (120ghd incubated at 42°C until
coagulation; then refrigerated at ~ 5°C, as it waalysed when fresh and after 7, 14 and 21
days.

Chemical analysis:

Protein, fat, and total solids of yogurt were deii@ed according to the International
Dairy Federation (IDF) Standards, 1993, 1991a andebpectively. Ash content was
derermined according to the method of AOAC (200#jtratable acidity was determined
according to the methodology mentioned in BSI, ®0pH value of yogurt samples was
determined using a pH meter JENCO Model 1671, USgomaling to the method described
by BSI (1985). Acetaldehyde content was determiaawbrding to the method described by
Lees and Jago (1969).



Microbiological examination:

Total viable count (TVC), Y&M and coliforms werexamined according to the
methodology of IDF 1991c, 1990 and A.P.H.A., (1992kpectivily.Str. thermophilus, Lb.
delbreukii ssp bulgaricus , Lb. casei and Ent. faecium were examined according to the
methodology of Ryamt al. (1996), Ravula and Shah (1998) and Atlas (19@Spectivily.

Rheological properties:

Whey syneresis of the produced yogurts was deteamiiccording to the method of
Dannenberg and Kessler (1988) modified by Badaval. (2004). Firmness of yogurts was
measured using the penetrometer Model Koehler umgnts Co., (USA) controller as
described by Kammerlehner and Kessler (1980).

Sensory evaluation:

The organoleptic properties included flavour 60np&i body and texture 30 points
and appearance was given score of 10 points (HyE#t al., 1997 and Mehannet al.,
2000). The organoleptic evaluation was done byxp@eenced-ood Scientists Staff at Food
Science Department, Moshtohor, Faculty of AgriaiiBenha University and Department of
Natural Products Chemistry and Microbiol, NatioRa&lsearch Centre, Giza.

Statistical analysis
Statistical analysis for the obtained data wasiedrout according to the methods
described by Clarke and Kempson (1997).

RESULTS AND DISCUSSION

Coagulation time:

Table (1) presents fermentation times to reach wa#ign of the prepared yogurts.
Data reveal that the control required the shodeagulation time, followed by T1, T2; while
the longest coagulation time was observed in T8 Trfay be due to the possible inhibition of
the starter cultures in the presence of probiadictéria. Vinderolat al (2002) reported that
probiotic bacteria delay the growth of starter ards. They observed thiab. casel slows the
growth of &r. thermophilus andLb. bulgaricus in milk. Variability in fermentation time may
be due to differences in the ability of lactic abatteria to grow and fermenting milk. Similar
results were reported by Dave and Shah (1997, 188&eover, (Sodarst al 2002) noticed
that the addition ofb .bulgaricus in probiotic yogurts reduced about 46% of the femtation
time.

From statistical analysis of coagulation time af firoduced bioyogurt data cleared
that there is non significant differences betwedsa ¢ontrol and T1. Also, there were non-
significant differences between T2 and i@vever; there was significant differences between
the control in a side and T2 and T3 on the otrd®.si

Table (1): Coagulation time of the produced bioyogyt

Treatment Coagulation time/h Increase
h:min %
C 2:10 L
T1 2:12 1.54
T2 2:27 13.80
T3 2:32 16.92

C) : 2% yogurt starter Xr. thermophilus andLb. delbrueckii ssp.bulgaricus).
T1: 1% yogurt starter + 1%nt. faecium NM113, T2: 1% yogurt starter + 18&nt. faecium
NM213 and T31% yogurt starter + 1%b. casei NM512



Chemical composition of the bioyogurt:
Table (2) illustrates the gross chemical compostibthe resultant bioyogurt, for the
different treatments.

Data of total solids show that the TS of bioyogueitments did not affected by the
type of the starter cultures. This agrees withrdsailts of Akalin (1996) and Hussein (2010).
However, there was a slight insignificant differead > 0.001) increase in the total solids of
the different treatments with the progress of gferat ~ 5°C. This increase may be due to the
evaporation of some water during the cold storagese results are consent with Fagagl
(2010) and EI-Nagga & Abd-El-Tawab (2012)

The fat content of the produced bioyogurts of th#eknt treatments shown
insignificant differences among the yogurt treatteen fat content of the fresh bioyogurt as
the fat percentage was standardized before manufagto ~3%. However, a slight decrease
in all treatments was reported during cold storatpch may be due to lipolytic effect of
bioyogurt culture (Tamime and Deeth, 1980; ElI-Nagad Shenana 1998). Similar results
were reported by El-Nagar & Shenana (1998) and &jdgd & Abd-El-Tawab (2012).
However, there were significant differences eithetween different treatments or between
the treatments and the control among the storage 2p days® > 0.001).

The average of protein content of fresh yogurt w&¥ in all treatments (Table 2).
As there was no effect on the protein due to tipe tyf starter used insignificant differences
(P > 0.001) were observed during the storage between treasmarglight decline of protein
content was observed at the end of storage antheyde attributed to the limited proteolytic
effect of different bioyogurt cultures (Tamime abDdeth, 1980; EI-Nagar & Shenana 1998;
Hussein, 2010).

It is evident that the ash content of fresh bioybgecorded slight differences
(insignificantP > 0.001) between treatments. During storage, a slight asgaevas observed
in all treatments. This increase may be due to lim#ed increase of TS due to the
evaporation of some water during storage. Howether,type of the starter culture did not
significantly affect the ash content. The results & agreement with Akalin (1996) and
Hussein (2010).

From Table (2) it can be seen that the acidity ifantly varied @ > 0.001)
according to the type of starter cultures used. fitregable acidity values of the control and
bioyogurt tended to increase during storaBe>(0.001). Lb. delbreukii sspbulgaricus and
Sr. thermophilus are responsible for the post acidification of ydgduring cold storage
(Donkoret al, 2006). The post acidification is due to the sloetabolic activity of the starter
cultures. Observed acidity values in the curremtlstare similar to those reported by (Dave
and Shah, 1997; Gueimonda al, 2004 and Korbekandét al, 2009) The control was
characterized with the highest titratable acidigrgentage during the storage period as
compared to probiotic yogurts. Moreover, it wasrduhat the majority oEnt. faecium
strains showed a medium or slow rate of acidifarat{Ayadet al, 2004; Mohamedtt al,
2009).

Acetaldehyde considers the main component in ydtawor. It is realized during the
metabolism of microorganism especially lactic duadteria.

It is evident that, the acetaldehyde content imfbesl significantly P > 0.001) by
starter cultures used and storage period TableT () .level of acetaldehyde increased within
the first 7 days and then it decreased thereafi@duglly in all treatments till the end of
storage period. This could be associated with tleéabolic activity of the starter cultures,
which may be attributed to the demonstrated allitpumerous lactic acid bacteria to reduce
acetaldehyde to ethanol (Mehanna and Hefnawy, 18®@ret al., 1991; Salama, 1993).



Moreover, the values of acetaldehyde content s ¢hirrent study are within limits
given by Salama and Hassan (1994), EL-Nagaa. (2007) and El-Khatab (2011). It was
worthy to observe that the level of acetaldehyds higher in all bioyogurts than the control
when it was fresh and allover the storage periduis Thay be due to the difference in
metabolic activity of the starter cultures.

Table (2): Gross chemical composition(g100%., acidity (%), pH and acetaldehyde
(mg100g") content of the produced bioyogurt during storageperiods at ~

5°C
Treatments T.S Fat Protein AC(';Z 'ty pH Acet* Ash
Fresh
C 13.08 3.03°¢ | 4.07° 0.88°9 4.53 2.16" 0.70°
T1 12.822 3.08° 4.08° 0.80' 4.49 3.48 0.69°
T2 12.85* | 3.03™¢ | 4.07% 0.82' 4.50 2.80 0.67°
T3 13.09° 3.07 4.08% 0.81" 4.53 4.40 0.68°
7 days
C 13.18 | 2.99°% | 413 0.97° 4.21 5.00 0.74
T1 12.88* | 2.98%c | 4.09% 0.87¢ 4.28 5.20 0.71°
T2 12.94% | 2.99°% | 408 0.8¢° 4.29 5.00 0.70
T3 13.15* | 2.99°€c | 41123 0.9¢° 4.21 5.80 0.72"
14 days
C 13.22% | 2.94%¢c | 4012 0.95° 3.16 | 2.08% | 0.77°
T1 13.05* | 2.96%¢ | 4.05% 0.91% 3.20 3.16 0.73°
T2 12.98 | 2.934 4.10° 0.92* 3.20 2.55 0.73°
T3 13.212 2.92f 4.16% 0.96 3.18 3.56 0.74°
21 days
C 13.31° 2.92% 3.95° 1.24 3.06 1.98 0.71°
T1 13.00? 2.90% 4.09% 0.95° 3.09 3.00 0.74>
T2 13.10°? 2.89% 4.05? 0.98 3.11 2.36 0.74"
T3 13.312 2.89 4.00% 1.20 3.05 3.16 0.772

C) : 2% yogurt starter r. thermophilus andLb. delbrueckii ssp.bulgaricus). *Acet, acetaldehyde
T1: 1% yogurt starter + 1%nt. faecium NM113, T2: 1% yogurt starter + 1%nt. faecium NM213
and T3 1% yogurt starter + 1%b. casei NM512

Values with the same letter in the same colummatesignificantly different.

Rheological properties:
Bioyogurt firmness:

The firmness of bioyogurt was measured as penetasnaéstance in 0.1 mm at 5s.
The higher recorded by the penetrometer reading, Iéss firmness of bioyogurt. The
penetrometer reading (Table 3) decreased withrdifterates during cold storage> 0.001.
This means that the firmness of the yogurt increéagéh cold storag® > 0.001. Continuous
protein rearrangement, more protein-protein int®yas during storage would increase the



viscosity and firmness of yogurt during storagdef(en & Karagul- Yaccer, 2006). Thus,
rheological parameters of yogurt treatments wefectdd by the type of starter used and
storage period. Also, some strains of LAB used he manufacture of yogurt produce
exopolysaccharides (EPS) (Hassan, 2008 and Pueohit 2009). From these straingnt.
faecium was found as EPS producer (Ayad and Shokery, 2@hioh used widely in dairy
industry as a natural biothickner to enhance tle®ldgical quality of dairy products (Mayra-
Makinen and Bigret, 1998).

Whey syneresis:

Syneresis is the separation of the liquid phasmfthe gel and it is an undesirable
feature in yogurt. Whey loss measures the levelotibpsed gel and is an indicator for poor
quality and stability. Syneresis may be spontanemusnay occur only when the gel is
mechanically disrupted by cutting, agitating, orinige subjected to a centrifugal force.
Furthermore, several adjuvants, solids and stabdlizvere added to milk before fermentation
took place to reduce syneresis.

Table (3): Curd firmness of the produced bioyoguriduring storage periods at ~5°C.*

Storage period Penetrometer reading (0.1mm/5s)
(days) C T1 T2 T3
0 2642 2632 266" 2642
7 260° 254° 258" 258"
14 254° 250 253" 257
21 253" 250 2448 255"

*See foot note table 2

It is clear that whey separation of all yogurt te@nts decreased as storage period
progressed. Thus, there was an inverse relationskipveen the storage period and the
susceptibility to syneresis. This is in accordawith Isleten & Karagul- Yaccer (2006). The
rate of acid development, rearrangement of casaiticfes in the gel network, and the rate of
solubilization of colloidal calcium particles areet driving force for the syneresis (Lee &
Lucey, 2004). However, some strains of LAB usethenmanufacture of yogurt produce EPS
(Hassan, 2008 and Purokital, 2009), which affect the syneresis and reduce it.

Microbioliogical properties of Bioyogurt:

Table (5) shows the total bacterial counts @& dontrol and bioyogurt products
during cold storage at ~ 5°C for 21 days. It waseobed that the total bacterial counts
increased up to the™7day of storage, then decreased till the end afag period. The
decline of bacterial count was probably due to tbenbined effect of cold storage and
development of acidity produced by microbial fertagion. These results are in accordance
with Dave and Shah (1997); Kebaatyal (2009) and Shalabst al (2013).

In making traditional yogurt a specific pure cuéisirof lactic acid bacteria containing
Lb. delbreukii sspbulgaricus and Sr. thermophilus are added to conduct the fermentation
process. Moreover, Bioyogurt is yogurt that corgalive probiotic microorganisms in
addition to the conventional yogurt organisms

Generally, viable cells ditr. thermophilus were prevalent in all yogurts made with
different starters used, followed by almbbt delbreukii sspbulgaricus.

The viable counts ofttr. thermophilus Table (5) was gradually decreased during
storage of C andTill the end of the period (21 days), whilg dlightly increased during the
first 7 days then decreased gradually during seragdecreased after th& day till the end
of storage. The counts were almost the same antief the storage period. The decrease of
Sr. thermophilus during storage in all treatments may be due tedtssitivity to the produced



acidity. Similar trends were obtained by Kebaatyal (2010); Hussein (2010); EI-Nagga &
Abd El-Tawab (2012) and Mani-Lopezal (2014).

ConcerningLb. delbreukii sspbulgaricus, Table (5) the viable count was increased
during the first 7 days. Thereafter, the viablerdalecreased gradually till the end of storage
period. This may be due to the effect of the dgwedbacidity and the cold storage. The
results are in harmony with those obtained by Abdatamet al (2011) and Servilet al
(2011). It is common to observe decreasing coufitélo delbreukii ssp bulgaricus in
probiotic yogurts with storage. This may be attidal to the secretion of inhibition
metabolites€.g. bacteriocins) produced by probiotics (Mani-Lopeal, 2014).

Table (4): Whey syneresis of the produced bioyogurtiuring storage periods at ~ 5°C

(9100g).
Storage period Curd syneresis (g1009)
(days) C | T1 \ T2 | T3

15 min

0 14.75 16.19 15.76 17.35

7 11.49 13.28 12.59 13.00

14 12.05 11.66 11.73 15.60

21 10.52 10.56 11.29 13.70
30min

0 20.54 22.27 24.07 23.03

7 16.96 18.66 18.69 18.91

14 17.42 16.93 17.12 21.19

21 16.31 15.19 16.73 18.77
45min

0 24.57 26.16 27.90 26.80

7 20.52 22.13 22.46 22.54

14 21.01 20.41 20.49 24.58

21 20.63 18.46 19.90 21.88
60min

0 27.69 29.06 30.69 29.61

7 22.97 24.88 25.23 24.94

14 23.71 23.14 23.35 27.22

21 22.86 20.82 22.62 24.42
90min

0 31.86 33.02 34.59 33.40

7 26.83 28.47 28.95 28.76

14 27.08 26.37 26.99 31.23

21 25.86 24.45 25.99 27.72
120min

0 34.78 35.52 37.25 35.76

7 29.37 31.01 32.01 31.04

14 30.50 29.85 30.10 33.94

21 27.77 27.48 28.80 29.83

*See foot note Table 2



Table (5) Total bacterial count and viable cell conts of Str .thermophilus and Lb.
delbruckii ssp.bulgaricus of the produced bioyogurt during storage periods

at ~ 5°C (10//cfu gh).

Stor'age Treatments
Strains period
(days) C T1 T2 T3
0 0.66 T1 0.97 0.58
7 1.22 1.19 1.23 0.7
Total
Bacterial count 14 0.8 1.55 0.89 0.66
21 0.66 1.1 0.5 0.66
0 1.04 0.78 0.7 1.04
Streptococcus 7 0.60 0.79 0.79 1.04
thermophilus 14 0.23 0.27 0.20 0.25
21 0.14 0.13 0.14 0.14
0 0.65 0.94 0.67 0.62
Lb. delbrueckii ssp. 7 0.96 1.04 0.81 0.98
bulgaricus 14 0.67 0.88 0.78 0.63
21 0.52 0.44 0.23 0.44

*See foot note Table 2..

Microbial viability of probiotics during storage:

The survival of probiotic bacteria in fermentedrgaioproducts depends on such
varied factors as the strains used, interactionvd®n species present, culture conditions,
chemical composition of the fermentation mediwgg.(carbohydrate sources), final acidity,
milk solids content, availability of nutrients, gvth promoters and inhibitors, concentration
of sugars, dissolved oxygen, level of inoculatimtubation temperature, fermentation time
and storage temperature (Young & Nelson, 1978; ham& Marth, 1983; Kneifel and
Pacher1993).

Table (6) clears the changes in probiotic countgndwstorage of bioyogurts up to 21
days at ~ 5°C. Data reveal thaht. faecium NM113 andEnt.faecium NM213 gradually
decreased during storage till the end of the pebatiremained at the level recommended by
FAO/ WHO (2002) >10cfu g* to have beneficial effects of probiotic.

Concerning td_b. casei NM512, it was found that the viable count increagegdugh
the first 7 days then the count decreased graddalting cold storage. The decline in the
viable count may be attributed to the effect oftpolification (Shah, 2000; Damiet al,
2008). Dave and Shah, 1997) addressed an antdgogfigict against peroxide production,
which can partially damage the probiotic cellsliaihd et al (2002) reported reduction L.
casal of 1 log in fermented milks, maintaining populasoof 16 and 16cfu g*. In general,
few studies recorded constant countd.bf casel in bioyogurts after 21 days to 28 days of
storage (Nighswonget al, 1996 and Korbekandt al, 2009).

The results in the current study are in the same Wwith many previous findings. In
general, microbial viability at all three bioyogureatments slowly decreased as pH was
reduced and acidity was increased, however, thegtaiaed counts of >ICcfu g* which is
the recommended minimum daily intake (Aldral, 2007) during the 21 days of storage with
any of the probioticsHnt. faecium NM113, Ent. faecium NM213 orLb. casei NM512). Daily



dietary intake of these probiotics is important dnese it is a natural commensal bacteria.
Bioyogurt that contairEnt. faecium NM113, Ent. faecium NM213 or Lb. casei NM512
should be developed and promoted by the food inglust

Table (6): Probiotic bacterial count of the produ@d bioyogurt during storage periods at
~ 5°C (10/cfu g*) up to 21 days

Storage periods Treatments
(days)
T1 T2
T3
Enterococcus Enterococcus . .
) ) Lactobacillus casei
faecium faecium NM 512
NM 113 NM 213
0 0.75 0.59 0.60
7 0.58 0.35 0.64
14 0.35 0.27 0.47
21 0.26 0.23 0.31

Coliforms and Yeasts & Moulds:

Coliforms, under the acidity conditions of yogustsould inactivate by the low pH.
Furthermore, some species may be susceptible itwaits released by the probiotic starter
microorganisms. The coliform test of the producedydgurts, revealed undetectable
organisms either when fresh or during storage geri€oncerning yeast & moulds count,
they were not detected also in all yogurt sampllesexr the experiment.

The above results reflect a good sanitation camuitiduring making and storing the
products, a good quality products and as a warthiagthe products may constitute a health
risks. The results consist with those of FeresuMyati (1990), Obkt al. (2010), Kebaryet
al. (2010) and EI-Nagga & Abd El-Tawab (2012).

Sensory Evaluation:

In recent years, per capita consumption of yogast increased dramatically because
many consumers associate yogurt with good healthweder, scientific approaches to
establishing the functional benefits of probiotaonds are still complicated case. Yogurt is
characterized as a fermented milk product withfeeséing flavor, a smooth viscous gel, and
a slight sour taste (Hekmat and Reid, 2006). Thessory properties offer quality control
criteria, and therefore, yogurt should be evaludtediavor, texture, appearance and overall
quality.

The results (Table 7) indicate good acceptabilitthe different bioyogurt developed.
When yogurts were fresh, panelists did not iderftdyor or appearance differences among
bioyogurts and standard yogurt; while there waghsldifferences in texture. Similar results
were reported by Hekmat and Reid (2006) and Mamielzét al. (2014) when they conducted
consumer taste panel evaluations to compare sepsagpgrties of probiotic and standard; the
appearance, flavor, texture and overall qualitypobdbiotic yogurt were comparable and
similar to that of standard yogurt.

Cold storage improves the quality of yogurts thto@ days. This may attributed to
the flavor compounde(g. acetaldehyde, some acids) and rearrangementse&ihgaarticles in
the gel network which improves the texture (Lee 8cky, 2004). After 14 days of storage,
the organoleptic scores of some treatments (C anteVealed some decrease in total scores
which may be due to the development of acidity. ilgest total scores were gained by T
and T; (95 and 94).



The results are in accordance with those of@hi. (2010), Hussein (2010), Abd El-
Salamet al. (2011) and Mani-Lopeet al. (2014).

In conclusion, bioyogurts containirignt. faecium NM113, Ent. faecium NM213 and
Lb. casei NM512 were successfully manufactured and found daysery evaluation to be
comparable, but almost higher, in appearance, rextilavor and overall quality to the
standard yogurt.

Table (7): Organoleptic properties of the producedioyogurt during storage periods at

~5°C.
Treatments Fl?e\s/g)ur Body (8:; (t);:xture Appleaor;\nce If(;gl)
Fresh
C 56 28 9 93
T1 55 27 9 91
T2 56 28 9 93
T3 56 29 9 94
7 days
C 57 27 9 93
T1 56 27 9 92
T2 57 29 9 95
T3 58 29 9 96
14 days
C 55 28 9 92
T1 54 27 9 90
T2 56 29 10 95
T3 58 29 10 97
21 days
C 56 25 8 89
T1 55 24 9 90
T2 56 29 10 95
T3 56 28 10 94

* See foot note Table 2.
CONCLUSIONS

From the foregoing results it revealed that sdvsetected LAB strains could be
useful for technological purposes as sources afnstrshowing probiotic properties. They are
currently can be applied to improve some Egyptiasiryd products and for new
applications/innovation. Thus, a new bioygurt sssbdly made using the three isolates.
faecium NM113, Ent. faecium NM213 orLb. casei NM512 with a good quality and prolonged
shelf life and the final number of viable cellstbkse strains was within the recommended
level 13-10" cfu g* for achieving the probiotical count which claimeehlth benefits.’
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