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ABSTRACT

Three different mortadella formulations were pregdr involving the addition pistacia palaestina asalvia
dominica methanolic extract. These include contnglhout the addition of plant extract, which wdsapresent in all of
the experimental formulations. After cooking, thertadella samples were stored diCAfor up to 40 days and tested at
intervals to determine their oxidative rancidityBA&), pH, color and microbial content as evaluated Aerobic Plate
Count (APC) and coliforms. Results indicated thatimh storage, the TBA values of pistacia palaestand salvia
dominica added mortadella was lower than thathaf tontrol. No significant differences in pH andocaneasurement

were found between the three treatments.

APC increasing by at least 6.0 log10 units andfoatns increasing by at least 4.0 log10 units byftret month
of storage. By increasing storage time and aftemwBeks of storage the APC and coliforms counthas beduced for all
samples. It could be concluded that the two sulsstsiused at the level added were not sufficiettatee an inhibitory

effect against microorganisms.
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INTRODUCTION

The consumption of meat and meat products hasibesased with an increase in household incomen(liad
Lee, 2010). Meat is a highly perishable produatviich deteriorative changes begin soon after biegthie animal (Ray,
2010). Meat (livestock and poultry) preservationgeneral, is the set of all treatment processeskdeping the product
properties; taste, texture, and color as raw, g@rttooked, or cooketheatsand keeping them edible and safe to consume
(Bitterman, 2010). One of the most common and kiglémanded processed meat products in Jordan itadetia
because of its pleasant taste and texture, higlitiooal value and ease of incorporation into saicties (Alla, et al.,
2015; Abdullah, 2004). Mortadella is a cured enfiddi sausage meat product with characteristic pwikr and specific
texture and flavor (Alla, et al., 2015; Quasenalgt2009).

Nowadays, there has been a growing interest inralaingredients to be used in food and food prosiuct

preservatives instead of synthetic chemicals thay wause health hazards, because natural ingredmenve greater
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application for increasing consumer acceptabiliglatability, stability, and shelf-life of food prtacts. Consequently,

search for natural additives, especially of plaigio, has notably increased in recent years (Nia&get al., 2008).

Due to the increasing interest in the use of nafoid ingredients and additives, efforts of sdigtsthave been
directed towards the development of new naturaleidignts for use in foods to avoid the harmful eéfeof synthetic food

additives.

Pistaciapalaestina or Terebinth, which known inddaras Bottom, is a species that offers a comioimati
products and services, and it is belonging to thacardiaceae family. The extract from Pistaciagsiiaa leaf had nearly
12-times higher antioxidant capacity than thoseBbfA and ascorbic acid, While in Pistacia palaesfinats showed
noticeable metal-chelation properties as compasdddTA and high radical scavenging activity simitarthe standards
(Bozorgi, et al.,2013). Salvia dominica (Dominicege, known traditionally as Khowwekha) is a meditiplant of the
family Lamiaceae. It is generally native of the Medtanean area especially Jordan, Palestine, loghand Syria. It has
been used traditionally to treat various conditieush as colic, diarrhea, common cold, cough lifler sickness, bacterial
infections, febrile attacks, sores in the body, abdominal trouble and used as a purgative (BerdKkéw et al., 2017;
Abdallah, et al., 2013). The information on thei@xitlants and antimicrobial activity of Pistacialgesstina fruit and
Salvia dominica leaves extracts in the region nsitéd; accordingly, the objectives of this studg & Extraction and
identification of phenolic compounds for both Piséapalaestina and Salvia dominica, and evaluaifoantioxidant and

the antimicrobial activity of the extracts from hagilants on sliced beef mortadella.
MATERIALS AND METHODS

The fruits of Pistacia palaestina were fat extrdatising petroleum ether by Soxhlet apparatus fdro8rs
following the AOAC (2011) methods. The defattechged fruits were air-dried at room temperatureatoout 24 hours to
remove residual solvent and then grinded into flasing a coffee grinder (moulinex, France). Froe ginound defatted
fruits of Pistacia palaestina a ratio of 1:20\df methanol was soaked. The mixture was then glaen incubator
shaker at temperature 30°C and 150 rpm for 24 hdims mixture was filtered through Whatman no.l#ffipaper. After
filtration, the solvent was evaporated under vacuutavapor (Heidolph Instruments, Schwarbach, Geghat a
temperature below 70°C and residue were recovieyesterile distilled water (Al-lsmaiét al 2006). The process was
repeated until reach a concentrated extract cant&®0 mg polyphenols /100 g extract. Then stored4&@

until further use.
Determination of the Total Phenolic Compounds

The phenolic compounds present in methanol, watdrethyl acetate extracts of the fruit of Pistguadaestina
and the leaves of salvia dominica were determinethé Folin-Ciocalteu Reagent (FCR) according ® riethod of Al-
Ismail et al (2006). Samples of 10@ of each plant extract (0.1 mg/ml) were transferigto a 10 ml test tube and the
volume was completed to 3 ml with distilled watén amount of 0.5 ml of FCR was added and mixed.widter 3 min, 2
ml of 20 % (w/v) sodium carbonate solution was atidéhe solution was left to stand for 60 min angl @alvsorbance of the
sample was then measured at 650 nm using spectoypéter (Labomed spectrophotometer, model UVD-22abpmed,
USA). The concentration of the total phenolic conmpas (mg/100g) was calculated by comparison wighathisorbance of
different concentrations of gallic acid and theatqihenolic compounds content of the plant extracis expressed as

gallic acid equivalent.
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Formulation of Mortadella Samples

Samples of mortadella were prepared at a local faetdry (Nabeel factory) as described by Abduliato4).
The recipe of a local meat factory was used to gmephe products. Frozen beef meat was temper2dGffor 24 hours
before processing. The tempered meat was coarseiind, chopped and blended in two stages: firsturgd meat was
blended in a bowl chopper (Alpina, Geneva, Switzed) at low speed for 2 minutes at a temperatur@ ‘&. Sodium
chloride (salt), ascorbate, sodium tripoly phosphand ice-water were added and blended for 2 esnat high speed, at
this stage, the temperature of the mixture reacRe€. Finally, starch, soya, and spices were adaebthe mixture was
blended for 3 minutes at low speed, after whichtémaperature of the final meat blend was 8 °C apiat palaestina and

salvia dominicaxtracts was added and mixed to form the finakineats, these treatments were:

»  Control samples; without the addition of extraatl aising modified atmosphere packaging technolog&RMand

stored under refrigeration temperature.

e Sampleswith the addition of 500 ppm Pistacia Palaestirethanolic extract and using modified atmosphere

packaging technology (MAP) and stored under refeiien temperature.

» Sampleswith the addition of 500 ppm Salvia Dominica metbién extract and using modified atmosphere

packaging technology (MAP) and stored under refetien temperature

Then, the treatments were transferred to the dijllimachine (Handtmann, Biberach, Germany), load&al tie
funnel of the machine and vacuum-stuffed into tbhene casing. The vacuum was created by a vagump, which

constitutes part of the filling machine.

The casing was a laminate of polythene terephthalat polyvinylidene dichloride. This is a high-tar film
with good resistance to permeation by oxygen angtmwgapor. After stuffing, the casing was closed apaled with a

metal clip.

Cooking and Storage
Mortadella Batches Were Thermally Cooked in a Stean®ven as Follows (Abdullah, 2004):

« Cooked at an oven temperature of 60 "C, achievédnthe first 3 h (internal product temperature’ 6,
«  Oven temperature increased to 85 °C, achievedmiitle next 2 h; and
e Cooled in the oven (cold water spray) for 1 h, éoréase core temperature of mortadella to 55 °C.

The mortadella was removed from the oven to terapeoom temperature for 2 hours, by which time @dpct
temperature of 20 °C was reached, and then refiiger achieving a temperature of 4 °C within 2 bodihe cooling
regime was designed to achieve a core temperatuteeimortadella of 4 °C within 6 hours. The cookeartadella was

retained in its original casing and held at 4 *@tighout the duration of the experiment.

The Samples after and during Storage (0, 4 And 10 ¥éks) were Analyzed for:
Lipid Oxidation

The extent of lipid oxidation was determined by th@barbituric acid reactive substances valuesARB)
method of the Faustman, et al., (1992). Ten graongoms of mortadella were combined with 25 ml 682 trichloroacetic
acid (TCA) (Labchem, USA) and 20 ml warmed distilleater and homogenized using a stomacher (Mod&, AEance,
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Laboratory) for 30 seconds. The homogenate wagdilt through Whatman No.1 filter paper and 2 ntheffiltrate was
combined with 2 ml of 0.02 M aqueous 2-thiobarbéwcid (TBA) (Labchem, USA) in a test tube. Thbda were
incubated at 22°C in the dark for 20 hours. Ine¢hd, the absorbance of the resulting solution weasored at 532 nm
using spectrophotometer (Labomed spectrophotometedel UVD-2900, Labomed, USA). The TBARS numberswa
expressed as milligrams of malondialdehyde pergkilms of the sample using a conversion factor 8f(Cheah and
Hasim, 2000).

TBA vaue AbS(532) x 7.8
pH Determination

The pH values were determined by blending 10 gmarftadella with 100 ml distilled water (1:10), hogemized
with a homogenizer (Ultra-Turax T25, IKA-LabortedhnGermany) for 2 minutes and measuring the pHieaf the

homogenate in triplicate runs using pH meter (HANNStruments, Italy).
Determination of Product Color

Color measurements of the prepared and stored detlidasamplesl(, a and b values) were obtained using a
colorimeter Hunter Lab ColourFlex (Chroma Meter,-@B0, Konica Minolta, Sensing, INC., Japan). Theatdu values of

L, aandb values correspond to lightneds,(redness (&), and yellowness @), respectively.
Microbial Analyses

For microbial analyses, samples of 10 g mortadediee removed aseptically and diluted in steriletpe water
and blended in a stomacher (Model AES, Laboratfoy)120 seconds, and further decimal dilutions werepared.

Numbers of colony-forming units (CFU) of the followg microorganisms were counted (Cook, 1991):

Aerobic plate count (APC): Pour plates of the pladant agar (PCA; Prodilab, Barcelona, Spain) viecabated
at 25 °C 3 days.

Detection of coliforms: pour plate technique of 1 sample dilution was carried out using violet tate agar
(oxide, United Kingdom). Plates were incubated7at@ for 24 hr.

Statistical Analysis

Statistical analysis of data was carried out usimegstatistical analysis system package (SAS 7). Analysis
of variance (ANOVA) using the general linear mod@ILM) procedure was used following a Complete Ranided

Design. Least Significant difference (LSD) test wasd to test differences between the means.

RESULTS AND DISCUSSIONS
Total Phenolic Compounds (TPC)

The TPC was expressed as gallic acid equivalené€Ejénd calculated from linear regression n equatioh
GAE (y = 0.066x, R= 0.980). the total phenolic compounds were 2551GAE/g extract fopistacia palaestinand 10.6
mg GAE/g extract fosalvia dominicamethanolic extracts. Phenolics or polyphenolssai@ndary plant metabolites that
are existing in plants and plant products. Theyehasen shown to contain high levels of antioxidastivities (Razaliet
al., 2008). Generally, the mechanisms of phenolicgmumds for antioxidant activity are neutralizingdrradicals and

preventing decomposition of hydroperoxides int@ fradicals (Javanmardt al, 2003; Liet al, 2009).
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Lipid Oxidation

Meat scientists are focusing on lipid oxidation aineir free radicals due to their important effentmeat quality
and their freshness (Al-hijazeen, et al., 2017cdRdy, improvement in antioxidant capacity of theat by incorporates
the suitable and safer antioxidant getting morenditin. Lipid oxidation values measured by TBARsniortadella
treatments during storage are illustrated in Tdblen general, storage time has significant inieefP < 0.05) on lipid
oxidation in the sliced beef mortadella. pistacdapstina extract showed good protection agaipit tixidation in sliced
beef mortadella. As could be seen, the TBA washtghest for the control samples after 4 and 10 wadlstorage (1.3
and 1.7 mg/kg) respectively. The TBA values meabtioe samples containing pistacia palaestina exshowed lower
increased values during storage for 4 and 10 wéeles and 1.0mg/kg), respectively. The TBA valuesasuged for
samples containing salvia dominica extract showsal lawer increased values during storage for 4 Ehdeeks (0.9 and
0.9 mg/kg), respectively, However, lipid oxidatiealues increased significantly<m®.05) in all treatments during storage.
These oxidation-reduction effects of pistacia pstiae and salvia dominica extract may be due tgthsence of phenolic
compounds such as phenolic acids. This differeficEBé\ values during storage between the control thedtreatments
samples proves the clear antioxidant effect of fpddimts extract, and this is in agreement with Basét al. (2009) who
reported other extracts rich in condensed tanniosnfcarob fruit which were successfully applied redluce fat
deterioration in cooked meat during chilled andzém storage. Retardation of lipid oxidation by elifint plants was
demonstrated also using lotus leaf powder (0.1(aB#b) in cooked ground pork (Choe et al., 2011nilar results were
shown with another natural antioxidant such asmasg extracts (0.03%) (Lara et al., 2011) or Rd@eraria extracts
(1%) in precooked pork sausage (Jung, et al, 2RUEKarni et al. (2011) studied the antioxidant effef grape seed
extract on pre-cooked, frozen, re-heated beef gagse different concentrations and they found ftetreduced lipid
oxidation. Rosemary and oregano extracts were atideiv pork batters by Hernandez-Hernandez e(2009) and they
reduced TBARS and maintained color. Mohamed (2G&tddlied the antioxidant synergistic effect of roagmaqueous
extract (RE) and green tea extract (TE) in buffaleatloaves. He found that a combination of thedwtbacts had stronger
antioxidant activity compared to the single extrat¢ explained this result by the fact that gresm e@xtract contained a
higher number of —OH groups that increased free&cahdcavenging, moreover, TE is more effectivaninibiting iron
release from heme during cooking. Studies have shitnat the natural plant antioxidants can scavenge radicals,

inhibit lipid oxidation and extend the shelf lifé food products.

Table 1: TBA Values (Mg MDA/Kg) of Control, Pistacia Palaestina and
Salvia Dominica Added Mortadella during the StoragePeriod.

Time (Weeks)
Treatments 0 2 10
Control 0.9 | g1.3 | AL.7

Pistacia Palaestina Added Mortadelld g0.8 | z0.9 | A1.0°
Salvia Dominica Added Mortadella | g0.8 | 0.9 | 0.9

* Values are the mean of three independent experiment

e Values within the same column with different lest¢smalls) are significantly different (p < 0.0%carding to
LSD.

» Values within the same row with different lettecagitals) are significantly different (p < 0.05aading to LSD.
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pH Determination

The pH values of the control and the treatment sesmgre shown in table 2. Results indicated thatipeteased
significantly (< 0.05) in each treatment during storage periods. flighest pH values of all treatment were obseated
zero time. During the first4 weeks of storage, itk values were slightly decreased for control, guist palestina and
salvia dominica added mortadella (6.32, 6.22 ab)6.respectively. After 10 weeks of storage, the v@alues of all
treatment samples were sharply decreased to bes@rer control and 5.0, 5.2 for pistacia pales@ma salvia dominica
added mortadella, respectively. This decrease ivaldes is due to the deterioration and acidifaranf the control and
treatment mortadella. Hydroperoxides are the pynmaoducts of lipid oxidation, but they are unseabhd simply break
up into secondary compounds such as aldehydesidstor organic acids, which may lead to changéiserpH (Sun, et
al, 2011). These results are similar to those nbthby Al-Shuibi and Al-Abdullah (2002) when theybstitute sodium
nitrite in mortadella by sorbate. The pH for thee@atments stored at 4 °C for 14 weeks was rafrged 6.5 to 6.8. They
ascribed this decrease in pH to the microbial @gtiduring storage of mortadella, especially la@ad bacteria. Hasani
and Hasani (2014) found an increase in pH valuedl dfeatments of carp fish fillets treated wittage extract and stored
in 4 °C but this increase was less than of cortegtment without grape extract. They concluded plihis an important
and effective indicator of meat quality. Lower pHfidlets treated with grape extract compared taitcol may be due to
the antimicrobial activities. Phenolic compounds e&t as antimicrobial, protecting fillets agaittst internal protease,

and inhibit chemical deteriorations such as ligid @rotein breakdown and amine production thatatepH.

Table 2: Ph Values of Control, Pistacia Palaestinand

Salvia Dominica Added Mortadella During Storage Peiod.

Treatments Time (Weeks)
0 4 10
Control A6.4 | §6.37 | 5.3

Pistacia Palaestina Added Mortadella,6.4# | 36.22 | o5.0°
Salvia Dominica Added Mortadella| A6.35 | §6.25 | 5.2

* Values are the mean of three independent experiment

» Values within the same column with different lest¢smalls) are significantly different (p < 0.0%carding to
LSD.

» Values within the same row with different lettecagitals) are significantly different (p < 0.05aading to LSD.
Determination of Product Color

Appearance is one of the major factors that theswoer uses to evaluate the quality of food produthe
appearance of a product as represented by its calooften be used to determine the pigment cowteatproduct, which
in turn is often an index of quality. it is well-awn that mortadella color is effectively the masiportant organoleptic

property Erancis 199h

The color measurements results are shown in TableaBle 3 shows the lightnesk)(values of mortadella
treatments during storage periods. Although noiagmt differences werefound(P < 0.05) between ¢hatrol and the
treatment samples lightness at the beginning oagtg the control had a lighter red color thanttbatments. Moreover, it
can be observed from the results that no signifidiference were found (P < 0.05) in the lightneSshe control sample

during the whole time of storage, while in the cabthe pistacia palaestina and salvia dominicaedddortadella there is
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a significant difference (P < 0.05) between thédntigss during the time of storage (decreasing énlitthtness of the
treatment samples as the time proceed). There riggative correlation between lightness and the TBARues
(Hernandez-Hernandez et al., 2009). In other woadspxidation increased, lightness decreased éhweples became
darker). The results are in agreement with thafiofla-Marto®t al (2011) study on the effect of packaging conditions
shelf-life of mortadella made with citrus fiber w@sg water and thyme or rosemary essential oil thegt found that the

lightness decreased as the storage time increased.

Values of redness (a) are presented in Table 3tHeoredness value (a), the storage time, did hasignificant
effect, and the (a) value fell in the control (frdm.9 to 15.9 at the end of the experiment) argistacia palaestina added
mortadella (from 17.7 to 14.0) and in salviadomanaxdded mortadella (from 17.8 to 13.8). This patams affected by
the structural integrity of the food, the conteamd disposition of the pigment (water or lipid-dd&) and surface water
availability (Fernandez-Lopez et al., 2005). Inaety tothe composition of the food, the water/eidtions of the product
also play an important role. A study by Sanchezakste,et al, (2003) reported that myoglobin oxidation to brnow

metmyoglobin was associated with a reduction iigdcolor in beef patties.

Table 3 shows the Hunter yellowneds yalues of mortadella treatments during storage tReryellowness
parameter (b), the storage time led to an incré@se0.05) in this parameter in the control sampldsch increased from
12.4 to 16.1 at the end of the experiment, in tistapia palaestina added mortadella from 12.5 ntzéao, increasing to
16.1 at the end of the experiment and in the saleminica added mortadella from 12.8 to 16.6. Tehavior of (b)
depends to a great extent on the food matrix, tisdr€cognized that changes (pH, oxidation exteater activity, etc.) in
the matrix have a great influence on this coordirnatmany foods (Cofrades, et al., 2004). Furtheeman increase in

these values may be related to a fading of ther @floured meats (American Meat Science Associafi®81).

In a study to evaluate the effect of olive leafragt (OLE), blueberry extract (BE), adizyphus jujubeextract
(ZE), at two levels (500 and 1000 ppm) loma, andb color values of meatball stored for 10 days (Gid Bor, 2012),
they reported that (lightness),a (redness), antb (yellowness) values decreased during storageand a value were
higher in samples in order of BE>OLE>ZE. The idiiad finalL values of meatball with 500 and 1000 ppm OLE were
45.05-34.28 and 45.95-37.52, respectivalyalue was 19.40-12.70 and 19.91-14.18, respeygtibelalues were 15.30-
13.79 and 15.05-13.53, respectively. Another stoylyouki, et al., (2012) on breast turkey stored &t°C for six months
and determination of color parameters showed thatLtvalues increased during storage, whalevalue decreased
significantly after two months of storage, whichyniee related to oxidation of heme pigments. Howglyemlues changed

slightly.
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Table 3: Color Measurements (Lightness (L), Redneg#\) and Yellowness (B)) of
Control, Pistacia Palaestina and Salvia Dominica Adied Mortadella During the Storage Period.
Lightness (L Redness (A) Yellowness (B)
Storage Pistacia Salvia Pistacia Salvia Pistacia Salvia
Time Palaestina Dominica Palaestina Dominica Palaestina Dominica
(Weeks) | Control | Added Added | Control Added Added | €Ol | Added Added
Mortadella | Mortadella Mortadella | Mortadella Mortadella Mortadella
gl2.4 gl2.5
0 A52.2 A52.7 A53.9 A17.9 A17.7 17.8 s12.8
50.0 17.3
4 A A52.8 | 513 | ° 516.1° 154 | g13.2 | 13.4 | 313.6
14.0 15.8 | A16.7
10 | A49.7 | 488 | 482 | 5159 | © 13.8 | * A 216.6"

* Values are the mean of three independent experiment
* Values within the same column different letterspftad) are significantly different (p < 0.05) acdarg to LSD.

» Values within the same row for each treatment wlifferent letters (small) are significantly differte(p < 0.05)

according to LSD.
Microbial Analyses

Table 4 shows the microbial results for all treatiseat different storage time. As expected, baaitdévads as
APC increased considerably during storage. Howether, APC counts are considered fairly satisfactwhen colony
counts are 3-5 lgg CFU/log, and unsatisfactory when they reached ntioa@ 6 log, CFU/log Riettel et al., 1991).
Initially, the APC and coliform count of the threeatments were equal. Thus, this indicates thactdoking process of
the product was effective in eliminating these aigans and the results suggest that the raw matersgd were of good
microbial quality. During storage of the mortadedlad after 4 weeks, the APC and coliform countsehaeen greatly
increased for the three treatments and reachdd@£CFU/g for the APC count and 4 lggcFU/g for the coliform count.
This indicates that the added concentrations di pattacia palaestina and salvia dominica had hibitory effect on the
microbial growth in mortadella. It could be concdaldthat the two substances used at the level adeemnot sufficient to
have inhibitory effect, and this suggests a neeiddease the concentration of these added sulestahncreased storage
time, and after 10 weeks the APC and the colifooants have reduced to 4.581@.1x1G and 1.5x18CFU/g for the
control, pistacia palaestina and salvia dominicataioing samples respectively. Also, the coliforouets have been
decreased to 4.2x1@.5x1G¢ and5.7x18CFU/g for the control, pistacia palaestina andiaaiominica containing samples
respectively. This is due to the fact that the ambetla samples have reached an advanced levelodagp and also
reached the death stage which is characterized it é0ss of culturable cells. Even in the deathsgh there may be
individual cells that are metabolizing and dividifmt more viable cells are lost than are gainethece is a net loss of
viable cells (Tortorat al, 2004).

Also, this suggests that the sliced mortadella,thdrethe control sample or those containing pistgeilaestina
and salvia dominica extracts could not have moae thweeks of shelf life.These findings are in agrent with that done
by Sudarshanet al (2010) who reported that ginger was contaminatéthi wicroorganisms which increased a total
number of bacteria in mincemeat, and it did notehamy preservative effect during storage. Anothadysby Al-Assaf
and Abdullah (2007)on the effects of garlic, codanand paprika on microbiological and sensory atteristics of beef

frankfurters, the results showed tlating storage, APC remained virtually static foe first 13-20 days before increasing
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by at least 6 log units by the 48th day. They suggested that theddgices have no distinct effect on microbial ghow
in the sausages, but their contribution to theahinicrobial load resulted in a shorter productigtife when judged on a
microbiological basisThese findings are contrary to those found by Byaet al (2005) In evaluating of different plant
extracts, includindentha piperita, Rosmarinus officinalis, Arrabidabéca, Tabebuia avellanedae, Punicagranadinch
SyzygiumcumiragainstCandidaspecies, They found that the extracts obtained ttwrselected plants had a@@&ndida
activity as they inhibited its growth, which coultk due to its polyphenolic contents.Korukluog, al, (2010)
investigated the inhibitory effect of acetone olikaf extract onSalmonella enteritidis, Bacillus cereus, Klebsiella
pneumoniae, Escherichia coli, Enterococcus faecafi¢reptococcus thermophiluand Lactobacillus bulgaricus.

They found that the extract of olive leaves haduatibacterial effect against the testedmicroorgasis

Yadav et al(2002)in their study on the Effect ofligeextract and cinnamon powder on microbial deoéind shelf
life of minced chicken meat, they found that exti@@mwder of spices like garlic and cinnamon are@ffe in improving

the microbial quality and shelflife of minced chickmeat both at ambient and refrigerated tempastur

Table 4: Microbial Analysis of Control, Pistacia Pdaestina and Salvia Dominica

Added Mortadella during Storage Period

Aerobic Plate Count (CFU/G) Coliform (CFU/G)
Storage Pistacia Salvia Pistacia Salvia
Time Control Palaestina Dominica Control Palaestina Dominica
(Weeks) Added Added Added Added
Mortadella Mortadella Mortadella | Mortadella
%.1x10 %6.2x10 %.1x10 <10 <10 <10
a 3
48X10 | a3 1516 2 6x10 x10f 24 5x10 2 gx1d
10 24.5x10 2.1x10 ?1.5x10 °4.2x10 %2 5x10 %5 7x10

* Values are the mean of three independent expersment

* Values within the same row for each treatment wifferent letters (small) are significantly not féifent (p <

0.05) according to LSD.

CONCLUSIONS

The results presented here suggest that pistata@gp@a and salvia dominica is a potential sowfceatural

antioxidant and can be successfully used to deerigais oxidation and improve the shelf life ofcgd beef mortadella.

Pistacia palaestina and salvia dominica used ateted added to mortadella was not sufficient tvér a microbial

inhibitory effect, and this suggests a need todase the concentration of these added substances.
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