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Abstract

The effects of pure Egyptian honey on the sensory, bacteriological and chemical
quality of seasoning chicken fillets were studied. Therefor 60 fresh chicken fillets
samples were used in this study. Seasoning chicken fillets (3 groups) were
treated with 0% (control), 5% and 15% pure honey respectively then stored at
3°C+ 1 wheras sensory, bactericlogical and chemical evaluation were conducied
during at intervals of 0, 2, 4, 6, 8 and 10 days. Treating of chicken fillets with 5%
and 15% honey were improved the general appearance, flavour, consistency
and flesh colour of the samples up fto 10 days. Total psychrophiles counts
reached the unacceptable count (6 x 10°) at 8" day in 0% controf samples while
reached (9x 10° & 4x 10°) at 10™ day in each treated samples with 5% and 15%
honey respectively. Lower lipolytic psychrophilic counts were obtained in treated
samples which feflect the inhibitory effect of honey. Honey showed an inhibitory
effect on Aeromonas hydrophila, Bacillus cereus, E. coii, Pseudoomonas spp.,
Proteus spp. and Staphylococcus aureus. Chicken fillets treated with 5% and
15% honey showed lower pH values and moisture conlent all over storage
period in compared to control. Honey delayed the rancidity represented by
Thiobarbituric Acid values which their values were acceptable to the end of the
storage period. Honey at levels of 5% and 15% may be used as a natural
aiternative to chemical preservatives in chicken fillets.

Introduction

Honey is a sweet and flavorful product which has been consumed as a high
nutritive value food. It is essentially composed of a complex mixture of
carbohydrates (of which fructose and glucose account for nearly 85-95%) and
other minor substances, such as organic acids, amino acids, proteins, minerals,
vitamins, and lipids (White, 1975). Honey has been used since ancient time as
apart of traditional medicine, attractive ingredients for healthy foods,
antibacterial, antioxidant, antitumor and anti-inflammatory (Viuda-Martos et al.,
2008).

Food processars are known to use honey in many different faod products for its
sweetness, functional advantages as viscosily, flavour hygroscopic, miscibility
and spread ability as well as its natural appeal (Labell, 1988). The mixing of
honey with brine for seasoning the meat fillels has a significant improvement of
flavours and cooking yield of the fillets (Dawson, 1988). Honey has been
evaluated for its antimicrobial effect against spoilage and pathogenic organisms.
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Several studies confirmed the efficacy of honey as food additives in im
the shelf-life and nutritional qualities of food products (Anatony et al
Krusha et al, 2007; Belewu & Morakinyo, 2008 and Gomes et al, 20
development of off-flavors in ready to eat chicken products is a ¢
problem and results in a product of Jess desirable to consumers. Colou
primary quality parameter that changed when the ready to eat chicke
become unfit for consuming. Psychrotrophic lipolyic bacteria can be |
extracellular lipase enzyme during their growth in meat products whi
cause fat deterioration, quality changes, decreasing the shelf-iife and pr¢
organocleptic disorders which let the products to be unatiractive to co
{Papan et al., 1990).

Fung (2007} used honey for control the pathogenic bacteria in turkey
slices, their results recorded improving in the safety of meat from pathog
to 14 days post-storage at chilling temperature. Another studies done by
& Nicki, (2002) and Antony et al., (2008) confirmed that addition of 5% a
honey to meat was effective in preventing rancidity due to its antioxidan
Therefore, this study was planned to evaluate the effect of honey as a
preservalive on the shelf-life of seasoning chicken fillets stored under chil

Material and Methods

Samples Collection and Preparation

A total of 60 fresh chicken fillets were purchased from local markets on
of preparation. The chicken samples were double-bagged and shipped
cooled insulated containers with sufficient frozen jell packs to n
temperature below 5°C during transport. Chicken fillets were marinat
regualer seasoning ingredients then divided into three equal group. Fillet
were treated with 0% (control), 5% and 15% pure honey respectivel
sample was placed in a chiller at 3°C+ 1. Sensory, bacleriological and ¢
evaluation were conducted during chilling at intervals of 0, 2, 4, 6, 8
days.

1- Sensory evailuation :

The procedure recommended by Marry Morr (1970) was used for -
evaluation. Panelists were asked to sign a consent form. Acceptance
was used to determine how much each sample was liked based on a
hedonic scale for a set appearance, flavour, consistency and colou
10=like excellent and 5=dislike poor.

2- Bacteriological evaluation (APHA, 1992):

Ten grams of chicken fillet were transferred under aseptic condition to
blender jar containing 90 ml of 1% sterile peptone water for 2 min.
stomacher (400 fab Blender} to provide dilution of 10", One ml homogen
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transferred into separate tubes, each containing 9 m| peptone water 1%, from
which 10 fold serial dilution up fo 10 were prepared.

2.1. Determination of Total psychrophiles count (AOAC, 1980): On each
duplicate standard plate count agar, 0.1 ml from each previously prepared
dilution was plated by using surface plate technique. The inoculated plates were
incubated at 7°c for 5 to 7 days and the total psychrophiles count was expressed
as CFU/qg.

2.2. Determination of Total lipolytic psychrophiles count (APHA, 1992): The
technique was determined by spreading 0.1 mi of each dilution of prepared food
samples on tributyrin agar, the inoculated plates was incubated at 7°c for 10
days :
2.3. Datection of Aeromonas (Shotts & Rimier, 1973)

Loopfuls from inoculated tubes were streaked on dry duplicated R-S (Rimler &
Shotls) plates and incubated at 25% for 3 days (rounded 2-3 mm yellow
colonies) were considered to be of Aeromonas

2.4. detection of Pseudomonas (ICMSF, 1978)

The same technique of the streaked method was applied using Pseudomonas F.
agar media + 1% Bactoglycerol. Inoculated plates were incubated at 25° for 24-
48 hours. Suspected colonies were (blue green pigmentation).

3- Chemical evaluation:

Determination of pH content: Fillets samples were subjected to evaluation for piH
value according to technique recommended by Dodge and Stadelmen, (1960).
Determination of Moisture content: Moisture content for fillets samples were
measured according to Official Method NO. 934.08: recommended by (AOAC,
1990). The moisture content is expressed as percentage by mass (grams per
100 grams).

Determination of TBA Values: TBARS value was determined by the technique
recommended by Vyncke {1970). The absorbance was measured against the
blank at 538 nm. TBA value was expressed as mg malonaldehyde /kg fillet
samples.

Result and Discussion
Sensory Quality:

The result obtained in table (1) revealed that sensory scores (general
appearance, flavour, consistency and flesh colour) were slightly decline and still
with a good sensory characteristic until six day in control samples while in
treated samples (5% and 15% honey), the organoleptic scores begin change
after 10 day, the flesh colour score of treated samples (15% honey ) become
slightly dark with storage time due to a natural prolein- sugar reaction called the
Millard reaction produces a brown pigment, flavors and antioxidants, these
results were agree with (Antony af al., 2008) which found little difference in the
sensory attributes among treated turkey slices with 5% & 15% of haney at 4°C
where ranked highest in juiciness and tenderness.
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These results agree with sensory scores of baked chicken marinated
honey which had significantly darker exterior {lower fight vaiue) thar
marinated with 0% or 20% honey (Hashim et al, 1999} and highly sc
juiciness, flavor, tenderness, sweelness and colour of cheese sample
with honey due to the strong hygroscopic ability of honey (Bel
Morakinyo, 2009).

Microhiological quality

From the results given in a table (2), it lS noticed that total psychrophi
reached the unacceptable count (6 x 10% at g™ day in 0% conitrol samy
reached (9x 10° & 4x 10°) at 10" day in each treated samples with 5%
honey respectively, Antony at al., (2008) found that little or no bacterial
10? cfufg) after 11 week of storage packaged processed Turkey slice
with 15% honey.The antimicrobial effects of honey is well confirmed (1
al., 2002), Pure honey showed bactericidal and fungicidal effect when
different kinds of foods even the high acidic foods (Snow and Manli
2004 and Mundo et al., 2004). Honey at different concentrations (5, 10
had an inhibitory effect on some food borne pathogens a E coli, 8. a
lactus and Salmonelia typhimurium {Belewu & Morakinyo, 2009).

The antibacterial properties of honey against gram positive and gram
bacteria were due to acidity, osmolarity, conversion of glucose to
peroxide by glucose oxidase, drowing water from bacterial cells and de
them (Selcuk and Nevin, 2002).

Egyptian Organization for Standardlzatlon and Quality control {EOS, 2(
standard maximum limit of 10 cfu.’g for total aerobic count in chilling po
with maximum 6 days of storage at 4°C. Based on this standard, contr
did not comply with the Egyptian standards criteria when compared !
group (5% & 15% honey) which give significant improvement in its sh
to 10 days of storage at 4°C..

The mean values of total lipolytic psychroph:les for 0%, 5% and 15
fillets groups were 7x10° (day 8) , 8x10* and 6x10° (day 10) respect
lower mean lipolytic counts obtained in treated samples reflect the
effect of honey on the bacterial growth.The results obtained in table (2
that Aeromonas hydrophila not delecled in all examined samples. Hon
an inhibitory effect on Bacillus cereus, E. coil, pseudoomonas, Proteus
Staphylococeus aureus from days 4, 6 to day 10 in concentration 5%
respectively.

The inhibitory effect of honey against Enterobacter spp. ., B. ¢
Monocytogenes, Lactococcus factis, pseudomonas spp., Profeus

Staphylococcus were reported by (Adeboly, 2005, Annas and Taghre
Selcuk and Nevin, 2002, Belewu and Morakinyo,2009 and Abd El~
2007). Ranya, (2005) found thai Pseudomonas aeruginosa couldn't be
after 2 days at 4°C m sampte of yoghurt contained honey.

Chemical quality:
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The results obtained in table {4} revealed that there did not seem to be any
specific trend in the pH values with storage time. pH of the 0%, 5% and 15%
honey groups descended from 6.25, 5.39 and 5.65 respectively. The higher pH
values for control group during storage period may be due to breakdown of
protein and consequently the increase of ammonia and free amine group
produced in meat (Cuzzoni and Gazzani, 1984). Meanwhile, descending of
freated samples pH value due to characteristically quite acidic pH of honey
between 3.2 and 4.5 which is low enough to be inhibitory to many pathogens
{Krushna et al., 2007 and Antony et al., 2008).

The result obtained in table (4) revealed that the mean values of moisture
content of the honey treated samples were lower than the control. The reduction
of moisture content could be due to the effect of osmolic pressure and low water
activity of the honey and its hygroscopic ability {Belewu and Morakinyo, 2009
and tuley, 1988). On other side, Antony et al., {2006) recorded that moislure
content of packaged Turkey slices was averaged over time of storage at 4°C
was 71.46, 68.29 and 85,07 for control, 5% and 15% honey added samples
respectively. Hashim ef al., {(1989) recorded that means of moisture content of
marinated seasoning chicken with 0% control, 20% and 30% honey was 70.77,
67.71 and 67.31 respectively. Antony et al, (2000} recorded that moisture
content of cooked turkey breast meat treated with honey after 48 h at 4°C was
73.9% .

The results abtained in table (4) revealed that the mean values of TBA reached
0.100 mg/100g in the contro! sample at 8th day, while it reached 0.057 and
0.054 mg/100 g in 5% and 15% honey treated samples at 10™ day. The
acceptable limit for TBA in meat do not exceed than 0.8 mg/kg according to
EQS, (2005). 1t is evident that TBA increased gradually with the time of meat
storage due to formation of maloneldehyde (Gray and Crakal, 1992).
Malonaldahyde production in the food may be affected by the temperature,
cooking time, food acidity, fat amount in the product, the degree of unsaturation
of the fatty acids and the length of time spent in contact with malecular oxygen
(Devore, 1988),

These finding were agree with Antony et al., (2000 & 2006) which confirmed the
refationship between TBA values and percentage of honey added, with 15% to
turkey slices at 4°C in control of fat oxidation. In addition io Johnston et al.,
{2005) find that adding of different concentrations of honey of ready to eat
ground beef paliies stored at 4°C for 12 days or frozen at-18°C for 45 days was
delayed lipid oxidation and decreasing of TBA and lipid hydroperoxides. 5% of
honey reduced TBA to 70% at 3 days of storage of ground Turkey at 4°C (Jason
and Nicki, 2002).
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