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ding ! . P
[ed L,acid"Ph'Ius caused significant reduction in 2-phen

dria semid lntsg:::c:i?n i minor and seen only in diseased or
Alem"‘j ntat ditiorr{al mea% ] ((;OHSI .ered one of immunocompromised patients (Marteau, 2002;
the ql es rad 2 : pr((}) ucts in Eg)fpt. It Reid, 2005 andGueimondeet al., 2006).They can
was mtroduct::h to Egypt by Greek people in the be used as starter culture for production of
middle of 19 Cer?th}’- Production of Alexandria fermented sausage production (Chuayana et al.,
cemidry sausage is an art transmitted from one 2003). Meat starter cultures are preparations
generation to another and was based on using of which contain living or resting microorganisms
back inoculum of fermentative bacteria. that develop desired metabolic activity in the
Nowadays production of such popular meat meat. They are facultativelyheterofermentative
products in Egypt is fa:ing many problems and strains, which produce lactic acid from hexoses,
subjected to different - s of adulteration and such as glucose and lactose (Hammes, 1996).
producing facilities w © determine its quality as Lactic acid bacteria represent the most important
well as safety. Ferme:. -« | sausage resulted from group of starter organisms used in fermented
sausage. They adapted well to the meat

biochemical, microb:ougical, physical and
sensorial changes occurring in a meat mixture
during ripening under defined conditions of
temperature and relative humidity. During sausage i
fermentation, complex biochemical and physical the drying process, development of the curing
reactions take place that result in a significant color, ar_1d cohesion of dry sausages. Moreover
change in the initial characteristics (Casaburi et lactic acid bacteria are able to produce amino acid
al, 2007) which may be accompanied with decarboxylase that prevents the accumul.anon of

¢ amines in the product (Bover-Cid et al.,

fermentation environment and changes which
occur during ripening process. They reduce the
pH, having a preservative effect and facilitating

undesi acteristics S ction of biogeni '
biogenri?:bL;?::d;:ﬁi“?:glsd s:::w?;.g:ggili)lics are 2001a). F_ermcn!ed sausages are ‘sunable for the
living; health-promoting microbes that have a in‘corpm'ullon of probiotic bacteria as t!ley'need
beneficial effect on human health when taken in mild or no heat lrcullucnt‘s? it .prL:vu:“es s\él_(al.)lgf
adequate amount such as improvement of conditions rcqmrcdlforblhc'stu:lvlva' 0 ptl:o |ot‘|c>
SYmptoms of lactose intolerance, increase in potentia )’.S“P_PO'_ e g woap tele bH o
'mmune response, reduce of diarrhea episodes, amines due 1o lnlr‘mlslt_‘ dariar s. Hig
Prevent of colon’ cancer and lower of blood amounts ol_PTO(I“‘) )’“t-‘ - 'VS')’f r“d”“g ;lpel;mg
holestero] (Tharmaraj and Shah, 2003) which provide the Preteiy o/ oy ng
‘Onccr“i“g probiotics sjide effects, they are @ activity of starter culture
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one of the major intrinsic factors (Suzzi and
Gardini, 2003), While using poor quality raw
materials or environmental contamination and
inappropriate conditions during processing and
storage is constitutedthe extrinsic factors
(Latorre-Moratalla et al., 2010a).Lactobacillus,
Bifidobacteriumgenera and some yeast have been
considered safe for human consumption and used
as probiotic (Reid, 2005).Biogenic amines are
organic bases with aliphatic, aromatic or
heterocyclic structures that can be found in
several foods which produced by microbial
decarboxylation of amino acids (Leroy,
Materials and methods
Preparation of sausage
Alexandria semidry sausage was manufactured at
Food Hygiene and Control Department, Faculty of
Veterinary Medicine, Cairo University. The
sausage formulation included (850 g/kg beef
chuck meat, 130 g/kg beef fat, 16 g/kg salt, 1.6
g/kg monosodium glutamate, 0.002 g/kg Nitrite,
0.5 g/kg ascorbic acid, 0.7 g/kg lactose, 3 g/kg
sucrose, liquid smoke 1 g/kg, quantum sufficient
of spices including ginger, nutmeg, coriander and
clove powdered extracts). Imported deep frozen
beef chuck was purchased from a local market
within the first time of its shelf life. Beef fat was
purchased from El Bassatine slaughter house after
carcass preparation and kept frozen until use. Beef
chuck and fat was firstly flaked and then minced
at 5 mm using Fama
(FabbricaAttrezzatureMacchineAlimentrac,
Rimini, Italy). All ingredients were mixed in
mixer for few minutes. After that the meat mix
divided into six batches (10 kg each) and 1 g of
appropriate starter culture (dissolved in 250 mg
full cream milk) added to the following
distribution:
Group (A) Bifidobacteriumlactis Bb-12 (CHR
Hansen Denmark),
Group (B) L.casei 01 (CHR Hansen Denmark),
Group (C) L.acidophilus M92 (Danisco Russia),
Group (D) L.lactis MA16 (Danisco Russia),
Group (E) Mixture of Bifidobacteriumlactis Bb-
12 CHR Hansen Denmark and L.acidophilus
M92(Danisco).
Group (F) Mixture of L.casei 01 CHR Hansen
DenmarkandL.acidophilus M92 Danisco Russia.
Subsequently, the sausages mixture was
automatically stuffed into a small diameter
cellulose (30 mm) casing (~400 g each) and
placed in a fermentation chamber at 20°C and 65-
70% relative humidity for 3 days. After the end of
fermentation period, sausage was transferred to
cooking chamber at 50 °C for 1 hour, 60 °C for 1

n

2006).Consumption of biogenic amines can b of
health concern (Gueimonde c_et al.? 2006)'They
may cause toxic effects -especmll)j in consume,,
with amino oxidase deficiency (A.nhara, 2006),
The reasons for the determinations of biogey;.
amines in fermented sal.Jsages are their Potentig
toxicity and the possibility of using them as food
quality indicators (Onal, 2007). jrhel'efore, the
aim of the present work was to investigate th,
impact of different types of . prob.loﬁcS i
Alexandria semidry sausage on biogenic amipe,
accumulation levels and sensory characteristic
during refrigerated storage.

hour, 70°C for 1 hour at 80°C to 72°C cor
temperature. Fermented sausage was stored at 4o¢
for further analysis. At each sampling periog
(days 1, 30, 60, 90) three sausages samples frop,
each batch were taken for sensory analysis ang
determination of biogenic amines. The remainder
of the sampled sausages was stored at 4°C fo
further analysis. Each experiment was repeated

three times. -
1- Seunsory evaluation (Massimiliano et al,

2009)
Sensory analysis was performed by a panelists

team (9) from the staff members of Food Hygiene
and Control, Faculty of Veterinary Medicine,
Cairo University. Prior to the analysis, panelists
were subjected to training session on how to
evaluate the sensory attributes of fermented
sausage. Reference standards which used in
sensory examination include a list of 15 attributes
with definitions was used by the panel: 3 for
appearance, 2 for texture by fingers, 2 for texture
by mouth, 4 for odor and 4 for flavor. Each
attribute was rated on a scale from one (absence
of perception) to four (very intense perception).
The sausage slices (0.5 cm thick three samples per
section) served at room temperature on white
plastic dishes. Water and unsalted crackers were
provided to cleanse the palate between samples.
2- Determination of biogenic amines: Biogeni¢
amines were extracted according to (Eerols,
1996): Sample extraction:

Two grams of fermented sausage were extrﬂcfed
with 20 ml of 0.4 M perchloric acid solutio?
(Merck, 519). Sample extracts (1 ml) Wer
derivatised with addition of 200 pl 2 N sodluml
hydroxide solution (EKA, 040980), 300 P
saturated sodium bicarbonate (Merck, 6346) and~l
ml of dansyl chloride solution (10 mg dansy
chloride (Serva) in 1 ml acetone). The 'rcacuoﬂ
mixture was incubated at 40°C for 45 min. s
incubation the residual dansyl chloride wfl’"
removed by addition of 100 pl ammonia (Mere
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~ After 30 min the sample wag nd:
54321“1‘ acetonitrile (Rathburn, slrl()i{USted o5
C-gradg),

pl % ated and filt -
sfugatec ered with
ptritud 0.45 M filger

e, SJHVLOANS),

(M hromatographi .
: separation:
th HP 1090 liqui D was
~formed Wit iquid chromg
per o Spherisorb ODS2 column (l"z(‘sm:t;)gnraphy
m, 5

nd gradient elution progr : .
!'“‘)? Mgmnmonium acc‘:mcg(aMme:Z;:h 1“ MiXture
rile. The flow rate was 1.0 ml/’x '116) and
ffluent was monitored at 254 l:‘r:]n and the
Results And Disscusion
gensory cxamination;
ore are many factors affecti e
11,,mctcristics of fermented sausa;:gﬁch“nswy
meat materials, types of starter cultures u::dr?w
fermentation and  processing  technolo ior
(romra, 2002). Sensory examination g f)i‘
fcmlentcd sausage revealed that there was p
significant effect (P<0.05) of using different t (3
of probiotics on (color non uniformity fat/lzz:;
demarcation and fat/lean ratio) immedia’tcly after
prcparation. .While refrigerated  storage
sig.niﬁca_ntly increased  (P<0.05) color non
umfon‘mty regardl.ess' to types of probiotics
used.Texture examination by finger showed that
using of L.lactis resulted in a significant increase
(P<0.05) in cohesiveness degree at 60 day.
Refrigerated  storage resulted in significant
increase (P<0.05) in cohesiveness and hardness
degree and significant decrease in chewiness and
juiciness which may be due to loss of moisture
content during the storage time. Also there were
no significant effect (P<0.05) of different
probiotics on cohesiveness (deformation degree
before breaking the slice) , hardness (Strength
required to break a slice with fingers), chewiness
and juiciness except while refrigerated storage
lead to significant increase(P<0.05) in
cohesiveness and hardness degree and significant
decrease (P<0.05) in chewiness and juiciness
(Figure 1). These results agree with those
obtained by Ruiz et al. (2014) and Ruiz et al.
(2010) who found that fermented sausage treated
with Bifidobacteriumlactis had texture Score
lower than fermented sausage treated with L.lactis
which result in lowering overallacceptability by
panalists, As fermented sausage treated with
Bifidobacterjumlactis had water activity lower
than fermented sausage treated with
acidophilus, leading to dehydration and toughness
of the product Ruiz et al. (2014).
Sensory panel scores for odor showed that storage
period had negative effect on the sausage where
spices, sour and sweet odor Were significantly

of V7,
geetont
column €

——

("
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Statistica) analysis

“ACh an '
conwcdﬂ:l);:ﬂwwas run in three replicates, and
0 for Windowem analyzed using SPSS statistics
+ SE, /\nalysiqs. :{csul.ts were recorded as mean
ANOVA proc d of variance was performed by
s edure to compare results among the
rials and different cooking temperatures -

by the least signi
St s1 f 3 34
was defined at l’g:(l).:)csa.m (LSD) and significance

differer

(Slic;r:fgzzgt] (P<0.05), while rancid odor was
W Y l{lcreased (P<0.05) by storage. There
10 significant effect (P<0.05) on different
P;Obl()tlcs on spices, sour, rancid and sweet odor
fh;f“]-‘:e 2). Results of flavor attributes indicate
o : acildophllus and mixture of L.casei and
L.acidophilusresulted ~ in 2 significant
improvement (P<0.05) in acid flavor when
compared with other types of probiotics. Storage
resulted in a significant increase (P<0.05) in salt
anq mold flavor and decrease in sweet flavor.
Using L. casei, mixture of Bifido.lactis and
L.acidophilusand ~mixture  of L.casei and
L.acidophilus resulted in high acid flavor
remained till 90 day (Figure 2). These results may
be due to different effect of probiotics on
fermented  sausage as the  ability of
microorganisms to degrade amino acids to aroma
compounds is highly strain dependent which
depend on enzymatic and chemical changes
including flavor generation as carbohydrate
fermentation, lipolylis, proteolysis, lipid oxidation
and amino acid catabolism (Lucke, 2000; Toldra
et al., 2001 and Talon et al., 2002). Furthermore,
these results may be referred that lactic acid
production by Bifidobacteriumlactis is lower than
other lactic acid producing bacteria which can
affect the sensory quality of fermented sausage
(Meile et al., 1997).
Determination of bio enic amines levels:
Biogenic amines formation in fermented sausages
are affected by several factors, such as ingredients
and additives (sugar, curing agents and spices),
diameter of sausage and technological ripening
conditions (temperature and relative humidity).It

can also influenced by the aminogenesis,
including microbial  growth, acidification,
protcolysis, and activity of decarboxylases

(Latorre-Moratalla et al., 2012).

There was a significant reduction (P<0.05)in 2-
phenylethylamine level during storage period
using different types of starter cultures. Using a
mixture of L.casei and L. acidophilus resulted in
the highest significant reduction (P<0.05) in its
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level followed by L. acidophilus, [.lactis and
mixture of Bifidobacteriumlnctis&l..
acidophilus(Table 1). These results agree with
results detected by (Shalaby, 1993) and (Suzzl
and Gardini, 2003) who found that the level of 2-
phenylethylamine (1.5-81 mg/kg) and (0-25.2
mg/kg) respectively, There were no sample of
experimentally  produced fermented  sausage
exceeded the toxicity level of 30 mg/kg suggested
for 2-phenylethylamine (Gardini et al.,, 2001).
Various species of Enterococci, Gram positive
Cocci and Lactobacillus resulted in phenylalanine
decarboxylation leading to formation of 2-
phenylethylamine in fermented sausages (Bover-
Cid et al., 2001a and Ansorena et al., 2002). It
also can be associated with the presence of high
amount of tyramine in the product because the
microorganisms which had strong tyrosine
decarboxylase activity also have moderate
capacity to decarboxylate phenylalanine (Joosten,
1987). Mixture of L.casei and L.acidophilus lead
to the highest significant reduction (P<0.05) in
tyraptamine level at the first day (0.18 mg/kg).
Moreover all types of starter cultures cause a
significant reduction in its level to reach
undetectable limit. These results obtained to the
fact that addition of starter culture or combination
of more than one starter culture lead to
competition between decarboxylating
microorganisms with subsequent reduction in
biogenic amine content. Mixture of Lactobacillus
caseiand Lactobacillus acidophilus resulted in a
significant reduction (P<0.05) in putresine level.
Moreover all types of starter cultures cause a
significant reduction (P<0.05) in its level at 30
and 90 day of refrigerated storage (Table 1).
These results agreed with Papavergou et al,
(2012) who found thatconcentrations of putresine
ranging from 0 to 505 mg/kg (median: 96.5
mg/kg). However, Ayhan et al. (1999) found high
putresine  concentrations (159.4 mg/kg) in
spontancously fermented sausages produced in
Italy. The same author found high levels of
putresine  (more than 400 mgkg) in
turkishsoudjoucks sausage which were produced
without starter culture. Putresine formation is
mainly attributed to the microbial decarboxylation
of ornithine, It may be also be produced from the
decarboxylation‘ ' of arginine and
subsequentdeamination of the intermediately
produced agmatine(Bover-Cid et al,, 2001b).
Sig‘niﬁcant amounts of putrresine are produced by
various Enteroba_ctcriaceac strains (Durlu-6zkaya
et al,, 2001) which may be present in early steps
of sausage production. Some Lactobacillus

ISSN1110:147,

species  (Suzzl and  Gardinl, 2003 =
fuecallinterococci(Ansorena et al., 200 haye
also the pufcmiﬂl o produce  putresin, in

fermented sausages. All types of starter Caltuy,
resulted in @ significant reduction (P<0 o

cadaverine level at 1 day of [frcnll:ctic,n (ol
by another significant reduction (P<0,05) i, ™
level at 60 and 90 day of storage, Morecye,
mixture L. casei and l,acwhacfllus ”“i“"phil.“
cause a significant reduction ”"0-"5)in
cadaverine level throughout storage period (Tyy,
1)/ This results may be due toaddition of sodiyg,

nitrite which was able to reduce putrescine and
cadaverine accumulation (Cantoni et al., 1994,
Mixture of Lactobacillus casei and l.acu;bacillm
acidophilus cause 4 significant rcd}:cti(m (P<0),s )
in histamine level at the first day in contrast vy,
that of raw meat (0.466 mg/kg) used. Moreqgye;
all types of starter culture caused a significap
reduction during storage (Table 1). These resyly
were agreed with results  obtained
(Papavergou, 2012) who found that histamine
concentration in fermented sausage ranged from ()
to 514 mgkg Histamine formation in meat
products may occur through the activity of
specific histidine ~ decarboxylase  positiye
microorganisms  belonging mainly to the
Enterobacteriaceae family (Roig-Sagués et al,
1996). Some Lactobacillus and Pseudomonas
species (Roig-Sagués et al., 1996) and some
species belonging to the genera Micrococcus and
Staphylococcus (Suzzi and Gardini, 2003) have
also been identified as histamine producers.
Considerable accumulation of histamine in
fermented sausages can be resulted from extended
ripening times, high initial microbial load of raw
materials due to non-appropriate storage,
inadequate decrease of pH at the beginning of
ripening period (Suzzi and Gardini, 2003 and
Miguélez-Arrizado et al,, 2006).However
(Cantoni et al., 1994) observed that addition of
sodium nitrite in Italian dry sausages was able to
increase level of histamine concentration to three
levels.

Table (1) showed thatL.acidophilus, L.lactis and
the mixture of Bifidobacteriumlactis z}nd
L.acidophilus resulted in a significant reduction
(P<0.05) in tyramine content.Low tyramine [evel
may be due to using of bacterial starter cultures
with limited tyrosine decarboxylating activity
(Ansorena et al., 2002 and Komprda et al
2009). Tyramine formation during fermente
sausage production is mainly linked to t°
tyrosine decarboxylating activity of vario%
fermenting or contaminant lactic acid bacter?
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qudin several Lactobacillus and e
in i which may be present in them (B«
sfr Honapfc', 1999; Bover-Cid et al
an Gucrri“i et al,, 2007).Latorre-
an 2010b) found that L. acidophil
tyramine  content

rococeys
wer-Cid
o 20019
Moratallg et
) usshowed {he
pighest among  fermenteq
products. -,
Rcsults in (Table 1) sh.owcd that al| types of
starter g.;ulturc rc's.ulted - a slight increase in
Spcrmidme level. These results agreed with results

Conclusion

[ncorporation of some types of probiotics
ool erally improved _sensory  attributes  of
e rmented sausage. While L. acidophilus, L. casej
nd mixture of L.casei and
L_acidophilusandBiﬁdobacterium.L.lactis and
L_acidophilus were the highest acid flavor score
through storage period. The results of biogenic
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detecte
Kr’;‘::(()lvl;y ;:)up“v"u‘m, 2012) and (Kala¢ and
lovels in 105) who observed that spermidine
significant meat rarely exceed 10 mgkgA
Ob%crv‘]" _reduction in spermine levels was
Wlicn IL“ “r""" l, 30, 60 and 90 day of storage
rcsullq“u‘m and L.acidophilus were used. These
(|; § were lower than results obtained by
apavergou, 2012) who detected spermine level
ranged from 15.30 to 36.70 mg/kg.

amine a‘nalysis revealed that using different types
of probiotics in significant reduction in biogenic
amines content throughout refrigerated storage
period where of mixture of Lactobacillus casei
and Lactobacillus acidophilus cause a significant
reduction in 2-phenylethylamine, tryptamine,
putresine, cadaverine and histamine levels during
refrigerated storage.

Figure (1): Effect of different probiotics on appearance and texture of Alexandrian semidry sausage during

refrigerated storage at 4°C
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Table (1) Effect of different pmbinﬁc: on biog
fermented sausageduring storage at 4°C:
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