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The results of the study showed that the sensory quality of poultry meat deteriorated
when the time of cold storage was prolonged to 20 days. The average thiobarbituric
acid values of the examined packaged samples stored for 5, 10, 15 and 20 days at
chilling temperature were 0.140+0.06, 0.252+0.10, 0.561+0.07 and 0.782+0.08
respectively and unpackaged samples were 0.387+0.06, 0.792+0.03, 0.916+0.02 and
1.061+0.01 respectively. Total volatile nitrogen (TVN) was markedly detected in fresh
chicken (12.6 mgN/100g sample), and its level increased with storage time. TVN was
slower in packed samples (14.2+0.2, 16.4+0.6, 16.9+0.5, and 23.8+0.7 mgN/100g
sample compared with unpacked samples 17.5+0.6, 20.9+0.8 and 26.1+1.1 and
35.1+£0.4 mgN/100g sample after 5, 10, 15, and 20 day of storage respectively. The rate
of these undesirable changes was faster in unpacked samples than in packed ones. A
microbiological analysis of breast muscles, based on total microbial count per g,
indicated that microbial contamination was at a safe level in packed samples stored
under controlled atmosphere conditions at 4°C for 20 days, and in unpacked samples
stored at 4°C for 15 days. The results suggest that the method of controlled atmosphere
storage applied in this study coniributed to extending the keeping quality of chilled
broiler chicken breast meat.
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INTRODUCTION

Fresh poultry meat is offered to consumers in
the form of whole carcasses, cuts and muscle fillets
which retain their taste and flavor after thermal
treatment (Kijowski er 4/, 2001). Chilled meat,
compared with deep-frozen meat, is characterized by
better sensory and technological properties and
therefore it is preferred by consumers (Kondratowicz
and Kawatko, 2003).

Depending on the degree of processing following
slaughter, poultry meat spoilage varies between 4 and
10 days under refrigeration (Marenzi, 1986). In a
meodel system, packaging provides a physical barrier
between the protected product and the external
environment. The protective functions performed by
packaging can be interpreted as the capability to
selectively reduce the effects of mechanical and
climatic factors, combined with the lack of own,
harmful impacts (Czerniawski and Michniewicz,
1998).

Numerous studies have been conducted (Krala, 1999;
Pfeiffer and Menner, 1999; Skandamis and Nychas,
2002) to investigate the effect of modified
atmosphere packaging and vacuum packaging on the
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microbial quality and shelf-life of cold-stored poultry
meat, whereas there is a scarcity of information
regarding the quality of poultry meat stored under
controlled atmosphere conditions. Czerniawski and
Michniewicz (1998) found that the vacuum inside the
packaging may change considerably during meat
storage due to the diffusion of gas through the film
and oxygen penetration from the outside into the
packaging. In consequence of these changes gas and
vapor permeability of packaging material increases,
and the vacuum affect decreases as the time of cold
storage is prolonged. Vacuum storage of pouliry
meat is also restricted by the possible juice drip
inside the packaging, foliowed by microbial
contamination and sensory quality deterioration.

Meat can be stored in controlled atmosphere in
chilling chambers, The main advantage of this method,
in comparison with modified ammosphere packaging, is
the possibility to control the composition of gaseous
mixtures applied during cold storage (Eilert, 2005).
Controlled atmosphere storage contributes to the
microbiological safety and extended durability of
meat. This technique is also cost-effective, as the
gaseous mixture can be used as a chilling medium
(Belcher, 2006). Nitrogen delays the onset or slows the
development of rancidity due to oxidation, and it
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inhibits the growth of aerobic microorganisms (Krala,
1999). Oxygen (O} is another main gas used
commercially, in low concentration along with the
other gases. O, retards the growth of anaerobic
spoilage bacteria and stimulate the growth of aerobic
bacteria (Pantazi et al., 2008).

The aim of this study was to determine the
physicochemical properties and the degree of
microbial contamination of chicken breast muscles
stored in controlled atmosphere (95% nitrogen, 5%
oxygen) at a temperature of 4°C for 5 to 20 days.
Meat samples were packaged in PA/PE bags or left
unpackaged

MATERIALS and METHODS

The experimental materials comprised Ross 150
broilers, reared to 35 days of age on a private farm
After slaughter the carcasses were chilled for 90
min. at 4°C. An analysis was performed on breast
muscle (musculus pectoralis) samples of normal
quality. The criterion of quality assessment was the
value of pH determined in breast muscles with a
digital pH-meter, 15 to 20 min, after slaughter.
Normal quality muscles were those whose pH ranged
from 5.9 to 6.2 (Gardzielewska er al, 2003; Kijowski
et al., 1982; Kijowski ef al,, 2001).

Experimental design

One hundred breast muscle samples, each weighing
about 300 g, were transported in isothermal
containers (approx. 2°C) to the laboratory, where
basic analyses were conducted. Samples were
divided into two equal groups: 50 samples were
packaged in Polyamide/ Polyethylene (PA/PE) bags
(thickness 80 pm, weight 78 g/m®), with oxygen
permeability (0% RH) of 53, nitrogen permeability
(0% RH) of 21, and carbon dioxide permeability (0%
RH) of 134. (Czemiawski and Michniewicz, 1998)
and 50 samples were left unpackaged.

In the experiment chicken breast muscles were stored
in controlled atmosphere. The breast muscle samples
were stored in gas-tight plastic containers. A mixture
of liquefied nitrogen and oxygen was accomplished
using Oxoid’s Atmosphere Generation System
(AGS). The storage conditions were as follows:
temperature 4 °C, concentration of gaseous nitrogen
(95%), concentration of oxygen (5%), humidity
(40%). Temperature was measured automatically
with a thermometer, and humidity was controlled
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with a psychrometer. The samples were stored for 5
to 20 days.

Meat quality assessment

In order to prepare the samples for laboratory
analyses, the outer membranes and fat were removed
from the surface of the muscles. The following
analyses were performmed on muscles before storage
(24hours after slaughter) and after 5, 10, 15 and 20
days of cold storage:

1. Total weight loss during storage:

Total weight loss was detected by weighting samples
at the beginning and at the completion of each stage
of storage, accurate to 1 g.

2. pH value:

For determination of the pH, 10 g of sample were
homogenized with 50 ml distilled water and pH value
was measured by a digital pH-meter.

3. The sensory properties of meat:

The investigated samples were evaluated using a
panel test of a point hedonic scale (Sendecor and
Cochran, 1987).

4, Determination  of  Thiobarbituric  acid

number (TBA) (mg %)

It was determined according to Vyncke (1970) by
using spectrophotometer at wave length 538 nm. The
TBA values were recorded as mg malonaldehyde /kg

sample.

5. Measurement of total volatile nitrogen (TVN)
content

The technique of Conway's test was applied (Food

and Agriculture Organization "FAO" (Ang, 1988).

6. Total viable count of aerobic bacteria

Ten grams of sample was homogenized with 90 ml of
sterile peptone water (0.1 %) in a laboratory hornogenizer
and serial dilutions were prepared, then 0.1 ml of each
dilution was spread with a bent sterile glass rod on
duplicate plates of pre-poured and dried standard plate
count agar (APHA, 1984). After 48-h incubation at
25°C, colonies were counted and results were expressed
as log;y CFU/g of sample.

7. Statistical analysis

The results were analyzed statistically, determining
basic statistical measures (x, s). The significance of
differences between groups was verified by the
Duncan test (Duncan, 1955), using SPSS software.
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RESULTS

Table 1: Statistical analytical results of weight loss and physicochemical properties of chicken breast muscles
depending on packaging methed and cold storage time at 4°C.

Packaged samples values + SE Unpackaged samples values + SE

Item

Time of storage (days) Time of storage (days).

5 10 15 20 5 10 15 20

We‘g('},;);"sses 0.25+0.492 1.66+0.99b 4.10+1.26c 523+3.36d 0.68t1.1la 2.14£147b 2.73+2.32b 5.26+3.97c

ph value 5.53+0.11a 5.61+0.09b 5.59:0.14b 5.64:0.09b 5.57£0.08b 5.57+0.14b 5.60+0.14b 5.72+0.14c

Tenderness  4.95+0.16 4.80:0.42 4.70+043 4.652041 4.90+032  4.40+0.52 4.40+0.70

Overall
acceptability 5.00+£0.00 5.00£0.00 4.801042 4.70+0.26 5.00+0.00 4,70+0.32  4.05+0.37 3.50+0.53

4.3540.34

Values with different litters within the same row differed significantly at p < 0.01

Table 2: TBA value of chicken breast muscles depending on packaging method and cold storage time at 4°C:

TBA mg Malonaldehyde/Kg +SE

"Packaged samples values + SE

Storage Unpackaged satnples values £ SE

days

5 10 15 20 5 10 15 20

0.140+0.06 0.252+0.10 0.561+0.07 0.782+0.08 0.387+0.06 0.792+0.03 0.916:0.02 1.061+0.01

Values represent the mean of 3 determinations (n=3)

Table 3: TVN of chicken breast muscles depending on packaging method and cold storage time at 4°C,

Packaged samples values = SE Unpackaged samples values + SE
Item Before mgN/100g sample mgN/100g sample
cold
storage Time of storage {days) Time of storage (days)
5 10 15 20 5 10 15 20

TVN 126401 142402 164206 16905  23.8+0.7 17.5£0.6 20908  26.1x1.1 33.1x04

Values are means of triplicate determinations

Table 4: Statistical analytical results of total viable microbial count in breast muscles depending on packaging
method and cold storage time at 4°C.

Packaged samples values £ SE Unpackaged samples values + SE
ftom Time of storage (days) Time of storage (days)
5 10 15 20 5 10 15 20
Tota! microbial
count 116x10%a 3.16x10*a 3.89x10°a 4.76x10°b 2.08x10°b 5.68x10°b 3.75x10°c 1.28x10°d

(log 10 cfu/g)

Values with different litters within the same row differed significantly at P< 0.01
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DISCUSSION

Weight losses and the sensory quality of breast
muscles, as dependent upon the packaging method and
time of cold storage, are given in Table (1). Both in
vacuum-packed and unpacked samples weight losses
increased with time, and reached a similar level after
20 days of storage, i.e. 5.23% and 5.26% respectively.
It seems that considerable weight losses observed in
packed samples could result from the difference in
pressure between the outside and inside of the
packaging, leading to increased forced juice drip. The
use of foil providing a physical barrier between the
product and the ‘environment limited weight loss
caused by evaporation (Kijowski et af, 2001; Krala,
1999). In unpacked samples weight losses were most
probably caused by water evaporation and
spontaneous juice drip during storage (Kondratowicz
and Kawatko, 2003},

The mean level of pH was 5.51 and indicated normal
quality of breast muscles (Niewiarowicz and Pikul, 1979).
The acidity of breast muscles, determined after 5 days of
storage, was similar in both groups and indicated a normal
rate of postmortem glycogenolysis. As the time of cold
storage was prolonged, the pH of breast muscles displayed
a growing tendency. A faster rate of pH increase was
recorded in unpacked samples, compared with vacuum-
packed samples. After 20 days of storage the values of pH
were 5.72 and 5.64 respectively. A slightly increase of pH
in this study could be due to a balance between the
controlled atmosphere and the deamination reaction of
amino acids, which derived from the hydrolysis of protein
during the growth of microorganisms (Faber, 1991).

An analysis of the sensory propertics of breast:

muscles stored under controlled atmosphere
conditions showed statistically significant (p < 0.01)
differences in meat quality, related to the packaging
method and storage period. It was found that the
sensory quality of meat deteriorated when the time of
cold storage was prolonged. These changes were less
pronounced in packed samples, in comparison with
unpacked samples. These results agree with statements
of Patsias et al. (2006), they stated that food packaging
is designed to maintain the desired properties of food
products for the desired period of storage and display.
Over the entire storage period (20 days) changes in
the sensory quality of vacuum-packed breast muscles
were relatively slight. A taste-panel evaluation of
unpacked samples, performed after 20 days of
storage, revealed distinct changes in the aroma,
especially its desirability, and a rapid decrease in
juiciness and palatability. Therefore, it may be
assumed that according to sensory quality criteria
packed and unpacked chicken breast meat should be
stored in controlled atmosphere for no longer than 20
and 15 days respectively, to preserve its good quality.
These results agree with statements of Kondratowicz
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et al. (2006), they stated that changes in the sensory
properties of broiler chicken breast muscles were
related to the packaging method and storage time.
The rate of these undesirable changes was faster in
unpacked samples than in packed ones.

The main reason for undesirable qualitative changes in
stored poultty meat is bacterial microflora
(Blakistone, 1998). The presence and growth of
harmful microorganisms are factors that negatively
affect both the nutritive value and sensory properties
of meat (Krala, 1999).

The thiobarbituric acid number (TBA) value was
increased to critical values indicating incipient
spoilage of these chicken breast muscles after different
periods of chilling storage. Storage time was a
significant factor for TBA value increase regardless of
the packaging effect. The achieved data in table (2)
showed that the average TBA values of the examined
packaged breast muscles samples of chicken stored for
5, 10, 15, 20 days at chilling temperature were
0.140+0.06, 0.252+0.10, 0.561+0.07 and 0.872+0.08
respectively. TBA values of the examined unpackaged
breast muscles samples of chicken stored for 5, 10, 13,
20 days at chilling temperature were 0.387:0.06,
0.792+0,03, 0.916+0.02 and 1.061+0.01 respectively.
Packaged breast muscles had lower mean TBA values
during the 20 days of storage as compared
unpackaged. By 5 days of storage, unpackaged breast
muscles had increased TBA values, whereas no
significant storage changes were observed for
packaged breast muscles.

The intensity of rancidity in chicken meat during the
chilling storage is accompanied by an increase in
TBA value indicating extensive oxidation of fats
(Hassan, 2001). Thus, the shelf life of chilled chicken
meat products depends greatly on the TBA value.
Generally, the TBA values of 0.9 mg% represents
unacceptable limit in foods (Jay, 1972). Therefore,
the incipient spoilage was occurred at 20" day for
packed chicken breast samples, and 15" day for
unpacked chicken samples.

These results agree with staternents of Crdonez and
Ledward (1977). They stated that the concentration of
O, in the package atmosphere is the determining factor
for the rate of lipid oxidation. Exclusion or limiting of
the oxygen content in packaging atmospheres limited
oxidation and thus resulted in lower TBA values for
these meat samples.

Total volatile nitrogen (TVN) was markedly detected
in fresh chicken (12.6 mgN/100g sample), and its
level increased with storage time (Table 3)
Depending on the packaging method and time of cold
storage in controlled atmosphere the achieved results
of TVN analysis revealed that TVN was slower in
packed samples (14.2+0.2, 16.4+0.2, 16.9+0.5, and
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23.8+0.7 mgN/100g sample after 5, 10, 15, 20 day of
storage respectively) compared with unpacked
samples (17.520.6, 20.9:0.8, 26.1+1.1and 35.1£0.4
mgN/100g sample after 5, 10, 15, 20 day of storage
respectively).

Generally the TVN value of 30 mg% represented
unacceptable  limit in  foods (Pearson, 1984)
Therefore, the explicit spoilage was occurred after
20™ day for packed chicken breast samples, and 15"
day for unpacked chicken samples.

This dynamic change in TVN level could be related
to the growth of microorganisms as proliferation of
the microflora contributing to spoilage changes as
seen by increased TVN level. This correlation is in
agreement with the findings of (Balamatsia et al,
2007), which firstly reported that trimethylamine
(TMA-N) and total volatile nitrogen (TVN) could be
employed as potential chemical indicators in
monitoring the microbial quality of fresh chicken
meat during chill storage under aerobic and modified
atmosphere packaging (MAP) conditions, and the
findings of (Rokka et al, 2004), which showed a
clear relationship between the microbiclogical
quality of poultry (protein-based) and the total
amount of Total Volatile nitrogen {TVN) and
biogenic amines.

The total viable count of aerobic bacteria per g of
muscular tissue is also a good indicator of
microbiological safety. Table (4) presents the resuits
of a microbiological analysis of broiler chicken
breast muscles stored in controlled atmosphere,
depending on the packaging method and time of cold
storage. It was found that during 20 days of storage,
the rate of microorganism growth was slower in
packed samples, compared with unpacked samples.
During this period the total microbial count in packed
meat did not exceed the threshold limit value of 5 x
10° cfu per g of meat, set in the Polska Norma
(1996). In unpacked samples the level of bacterial
contamination exceeded the above value on the 20™
day of storage, which suggested that the process of
microbiological spoilage had already begun, The
results of microbiological examinations show that the
maximum storage life under controlled atmosphere
conditions is 20 day for vacuum-packed breast
muscles and 15 day for unpacked breast muscles.
The above indicates that controlled atmosphere
storage (95% N2 and 5% O2) contributes to extended
shelf life of chicken meat.

CONCLUSIONS

There is a scarcity of information regarding the use
of controlled atmosphere (95% N2 and 5% O2) in
cold storage of broiler chicken breast meat. As
demonstrated by Krala (1999), nitrogen delays the
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onset or slows the development of rancidity due to
oxidation, and it inhibits the growth of aerobic
microorganisms. Oxygen, as a component of
controlled atmosphere, prevents the excessive growth
of lactic acid bacteria and limits the growth of
anaerobic pathogenic bacteria. Those bacteria are
responsible for the development of an unpleasant
odour that accompanies meat spoilage. Their
presence is also indicative of undesirable
organoleptic changes in the stored product.

The results of a study on the sensory and
mictobiological properties of broiler chicken breast
meat stored at 4°C for 5 to 20 days in a controlled
atmosphere (95% nitrogen, 5% oxygen), affected by
the packaging method and storage period, enabled to
formulate the following conclusions:

1. The increase in the weight loss of broiler chicken
breast muscles was proportional to cold storage
time, and it was higher in unpackaged samples

than in packaged meat.

. Prolonged cold storage resulted in a gradual
increase in the pH of muscles, and their colour
became darker. These undesirable qualitative
changes proceeded at a slower rate in packaged
meat, compared with unpackaged samples.

. Changes in the sensory properties of broiler
chicken breast muscles were related to the
packaging method and storage time. The sensory
quality of meat deteriorated when the time of cold
storage was prolonged to 20 days. The rate of
these undesirable changes was faster in unpacked
samples than in packed ones.

. A microbiological analysis of breast muscles,
based on total microbial count per g, showed that
microbial contamination was at a safe level in
packed samples stored under controlled
atmosphere for 20 days, and in unpacked samples
stored for 15 days.

. The method of controlled atmosphere storage applied
in our study contributed to extending the keeping
quality of chilled broiler chicken breast meat.

REFERENCES

Ang, C.Y. (1988): Comparison of broiler tissues for
oxidative changes after cooking and
refrigerating storage. J. Food Sci. 53:1072-
1075.

APHA (1984): Compendium of Methods for the
Microbiological Examination of Foods. 6
Edn., American Public Health Association,
Washington, D.C., pp: 919-927.

Balamatsia C.C.; Patsias, A.; Kontominas, M.G. and
Sawvaidis, IN. (2007): Possible role of
volatile amines as  quality-indicating
metabolites in modified atmosphere-packaged



Assiut Vet Med. J. Vol. 59 No. 138 July 2013

chicken fillets: Correlation with
microbiological and sensory attributes. Food
Chem. 104(4):1622-8.

Belcher J.N. (2006): Industrial packing development
for the global meat market. Meat Sci, 74
(4):143-148.

Blakistone B.A. (1998): Meats and poultry, In:
Principles and applications of modified
atmosphere packaging of foods. Blackie
Academic and Professional, London, 240 pp.

Czerniawski, B.; Michniewicz, J. and Opakowania
zywno$ci. (1998): Food Technology, Czeladz.
358s.

Duncan, D.R. (1955): Multiple ranges and multiple F
test. Biometrics.11:31-42.

Eilert, S.J. (2005). New packing technologies for the
21st century. Meat Sci., 71: 122-127.

Faber, JM. (1991): Microbiological aspects of
modified-atmosphere packaging technology-A
review. Journal Food Protection, 54: 58-70.

Gardzielewska, J.; Jakubowska, M. Buryta, B.;
Karamucki, T. and Natalezyk - Szym-kowska,
W. (2003): Correlation between pH1 values
and meat quality in broiler chickens (in
Polish). Med. Wet., 59 (3): 426-428.

Hassan, A.H. (2001): Studies on rancidity during
cold storage of cooked poultry meat and
fat M.V. Sci, Thesis, Fac. Vet. Med,
Moshtohor, Zagazig Univ., Benha branch.

Jay, JM. (1972): Mechanism and detection of
microbial spoilage in meats at low
temperature- A status report. J. Milk Food
Technol. 35: 467-470.

Kondratowicz Jacek.; Iwona Chwastowska.; Paulius
Matusevicius2.; Jozefa Gardzielewska. and
Krystyna Skibniewska. (2006): 1SSN 1392-
2130. VETERINARIJA TR ZOOTECHNIKA.

T. 33 (55).
Kijowski, J; Niewiarowicz, A. and Kujawska—
Biernat, A. (1982): Biochemical and

technological characteristics of hot chicken
meat. J. Food Technol. Vol. 17 (5). P.
553-560.

Kijowski, J.; Cegielska—Radziefewska, A. and Krala,
L. (2001); Shelf-ife extension of meat and its
further processed products stored under
modified atmosphere packaging (MAP). Pol.
J. Food Nutr. Sci. Vol. 10 (51). P. 4, 3-12.

Kondratowicz, J and Kawalko, P. (2003): The
effect of the method and time of cold storage
on changes in the physicochemical and
microbiclogical properties of chicken meat (in
Polish).Zywno$é. Nauka. Technologia.
Jakosé, Suppl., 4 (37): 184-193. _

Krala, L. (1999): The effect of controlled and
modified atmosphere on the properties of
cold-stored chicken meat (in Polish). Wyd.

182

Nauk. Politechniki L6dzkiej. Rozp. Nauk.
Vol. 255. 5-141.

Marenzi, C. (1986); Proper meat storage prevents
spoilage. Poultry-Misset 6, 12-15.

Niewiarowicz, A. and Pikul, J. (1979): pH-Wert der
Hautoberflichevor der Schlachtung als
Indikator fur PSE- und DFD--Fleisch bei
Broilern. Fleischwirtschaft 59, 405—407.

Ordonez, JA. and Ledward, D.A, (1977): Lipid and
myoglobin oxidation in pork stored in oxygen-
and carbon dioxide-enriched atmospheres.
Meat Science, 1, 41-48.

Pantazi, D., Papavergou, A, Pournis, N.
Kontominas, M.G. and Savvaidis, IN. (2008):
Shelf-life of chilled fresh Mediterranean
swordfish (Xiphias gladius) stored under
various packaging conditions:
microbiological, biochemical and sensory
attributes. Food Microbiology 25 (1):136-143.

Patsias, A.; Chouliara, I; Badeka, A.; Savvaidis,
IN. and Kontominas, M.G. (2006): Shelf-life
of a chilled precooked chicken product stored
in air and wunder modified atmospheres:
microbiological, chemical, sensory attributes.
Yood Microbiology, 23: 423-429,

Pearson, D. (1984): Chemical Analysis of Foods 8"
Ed, Publishing Co., Churchill Livingston,
Edinburgh, London, UK.

Pfeiffer, T. and Menner, M. (1999). Moedified
atmosphere packaging for self service fresh
meat-change of gas atmosphere during
storage. Fleischwirtschaft, 79 (12): 79-84.

Polska Norma (1996): Produkty
drobiarskie. Pétprodukty z surowego miegsa
drobiowego. Wymagania i metody badan.359
s. Polish Standard PN-A- 86527

Rokka, M., Eerola, S.; Smolander, M.; Alakomi, H-
L. and Ahvenainen, R (2004): Menitoring of
the quality of modified atmosphere packaged
broiler chicken cuts stored at different
temperature conditions: B. Biogenic amines as
quality-indicating metabolites. Food Control
15(8): 601-7.

Sendecor, G.W. and Cochran, W.G. (1987):
Statistical methods (7" Edn.). Ames, IA,
USA: The Iowa State. University Press, pp:
221-222.

Skandamis P.N. and Nychas GE  (2002):
Preservation of fresh meat with active and
modified atmosphere packaging conditions.
Int. J. Food Microbiol., 79: 35-45.

Vyncke, W. (1970): Direct determination of
thiobarbituric acid value in trichloroacetic acid
extracts of fish as a measure of oxidative
rancidity. Fette Seifen Anstri Climitted. 72;
1084-1087.



Assiut Vet. Med. J. Vol. 59 No. 138 July 2013

Oalaall agad Baa o AN o g g Lot A3yl 30
Ftes 8L s Jpara dana § gl ¢ Guan el 8 el ¢ pan a Sl (siae

Gl (4345 3 G Cpma zlad stem paliBin g Kol Lpunall B o Culith Aden L3050 50 ga L 5a0) 038 e gl
T-u_l_\omi_\ala_i_‘,:uia_.)aiSJ‘)&Q@JJJ}G(M\"&Z°J‘Q»JJS;&Z“!O)‘,JD,;J@?S:AL»JQ&EL}A“J}LAPJQA
Salsal p gl Luswalt sty a8 o A ol iS5 s pgdal Al s =57 b il Lol / gl (g0 a8 i) il 5 g Ly
& Baad 43l 5 Lilealt Sl TBA sy sfin sl pomala aaf o gia 1Sy Lasy Yo (A oLl 583l )y a0l o Laxie el 5
a_TAV@Em)ﬂ\Q@\JJ\JﬂUL: S YAY 5200 g e YOX v NV E q.hi.l”):\.ni;_).}i EJ‘_);:\_:AJJQ.EL‘_E"- ERGAAR
OS Cua G 3ol 5,05 20 aa (TVN) _siall an g sl (5 san A 505 llia IS SIS 00 e 3 070y 5« 30T 0 4 YAY ¢
(Y030 Y0 ) Ledilad aly o A il A B (mgN/1O0ZY YA ¢ VU8 VT E ¢V EY) A ilad el 3 Ul TYN 550
die o AR oy Sl aall o st o kil L (MW o (3T G psa Yo 5610 6) s <0 aay mgN/100g YO.) 5 YT
A g3 o (S e 70 5 iQumy 510 480) Lo g ytag aSaia dacy B 0 340 die La g Yo Baal dilaall il 6 4y 2 secsall Jonall
(b Ll 3 5 0 3 il i o of ) G 5 gy Mo 10 B ik gl il B OIS Loy« Bggi B2 £ 505

il pall psalilegy Vo ydiliad pgadlleg Yo (M doad o U 03830 Cpn gl 3580 il g S 3 Cia s L 0

183





