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Propolis as a natural decontaminant and antioxidant in

fresh oriental sausage
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Summary

The authors evaluate the effect of propolis on
the shelf-life and different quality criteria of
fresh  oriental sausage. Experimentally
processed fresh oriental sausage treated with
0.6% ethanolic extract of propolis and control
samples were kept in a refrigerator at 5°C and
examined every 3 days until signs of spoilage
were observed. Both groups were investigated
for sensory, chemical and microbiological
deteriorative criteria. The results revealed that
control samples decomposed after 12 days,
while treated samples had longer shelf-life as
they decomposed after 21 days. In general, the
thiobarbituric ~acid (TBA) value (mg
malondialdehyde/kg) and total volatile bases
nitrogen (TVB-N) mg/100 g increased gradually
in all samples examined, with a significantly
lower level for treated samples than for
controls. In addition, a gradual increase in the
microbiological load of control samples
throughout the storage time was observed,
whereas proteolytic, lipolytic and total mould
and yeast counts were 6.39 + 0.41, 6.0 + 0.57
and 6.6 = 0.53logw cfu/g, respectively, at
day 12 and were rejected. Such counts were
slightly lower in treated samples up to day 15
of storage, followed by a gradual increase until
the end of storage. Propolis is recommended as
a preservative in fresh oriental sausage
processing.
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La propoli come
decontaminante e antiossidante
nella salsiccia orientale fresca

Riassunto

Gli autori hanno valutato 'effetto della propoli
sulla durata di conservazione della salsiccia fresca
orientale e hanno preso in esame i criteri di qualita
relativi al prodotto. I campioni di salsiccia fresca
trattati con estratto di propoli al 0,6% di etanolo e
quelli di controllo sono stati mantenuti alla
temperatura di 5°C ed esaminati ogni 3 giorni fino
alla rilevazione di segnali di deterioramento. Lo
studio dei campioni ha previsto esami organolettici,
chimici e microbiologici. I risultati hanno rilevato
che i campioni di controllo si sono deteriorati dopo
12 giorni, quelli trattati con propoli dopo 21 giorni.
I wvalori del malondialdeide (tiobarbiturico-TBA)
mglkg e dell’azoto volatile (TVB-N) mg/100 g sono
aumentati gradualmente in tutti i campioni
esaminati ma con un livello significativamente pii
basso mnei campioni trattati con propoli. Un
aumento graduale della carica microbiologica e
stata osservata nei campioni di controllo in tutto il
periodo dello studio, a differenza della carica
batterica proteolitica e lipolitica e a muffe e lieviti
che hanno raggiunto la concentrazione rispettiva di
6,39 = 0,41, 6,0 = 0,57, 6,6 + 0,53 logu ufc/g al
12 giorno di osservazione. 1 risultati sono stati
leggermente inferiori nei campioni trattati con
propoli fino al 15° giorno, con un graduale aumento
fino alla fine dello studio. La propoli ¢ da
considerare  un  efficace  conservante  nella
lavorazione della salsiccia fresca orientale.
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Parole chiave

Alimenti, Antiossidante, Carne, Conservanti,
Decontaminante, Egitto, Propoli, Salsiccia,
Sicurezza.

Introduction

Fresh sausage is one of the most popular
processed meat products. It is made using a
combination of raw ingredients which yield a
final product of acceptable quality at a
competitive price. A high microbiological
quality is necessary to improve processed meat
products (25).

The oxidative rancidity of fats during the
storage of meat and meat products causes the
development of an objectionable odour and
flavour and may also give rise to deleterious
nutritional effects, such as the destruction of
essential fatty acids and the loss of vitamins.
Moreover, free radicals produced during the
oxidation process have been considered to be
carcinogenic substances (29). The rate and
extent of oxidative deterioration can be
reduced by various means, such as curing to
preserve the meat tissues, vacuum packaging
to remove the oxygen source, or adding
antioxidants to scavenge the oxidants (31). The
application of antioxidants is one of the
simplest ways of reducing lipid oxidation.
Antioxidants minimise lipid peroxidation, act
as oxygen scavengers, react with free radicals
and chelate catalytic metals and consequently
retard oxidative deterioration (28).

Propolis is a resinous, rubbery and balsamic
substance collected by honey bees from the
buds of flowers, trees and other plant sources.
Propolis contains resins, aromatic and ethereal
oils, flavonoid pigment, vanillin, isovanilin,
caffeic, benzoic and ascorbic acids as well as
benzyl alcohol and cinnamic acid (11, 14, 27).
These components possess antimicrobial,
antifungal and antioxidant properties (4, 16,
17, 20, 29). Moreover, propolis has both
bacteriostatic and Dbactericidal properties,
depending on the concentration, type of
propolis and type of bacteria tested (10).

It is worth mentioning that propolis can be
used as a water or ethanolic extract; both
extracts can reduce the total volatile basic
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nitrogen content in fresh sausage and can thus
serve as a good preservative and can
contribute to promote human health because
they are produced naturally (12). However,
water-extracted propolis has a weaker
antibacterial, antioxidant and antifungal action
than ethanolic extract (10). In recent years,
propolis has been taken for health reasons but
has had limited use in meat processing and
food preservation. Consequently, our study
was designed to evaluate the potential of
ethanolic  extract of propolis as a
decontaminant and antioxidant for fresh
oriental sausage during refrigerated storage
and to estimate the possibility of using
propolis to increase the shelf-life of fresh
oriental sausage.

Materials and methods
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Purification of propolis

Crude propolis (honey bee glue) samples were
obtained from the Department of Economic
Entomology and Pesticides at the Faculty of
Agriculture, Cairo University. = Propolis
samples were manually purified from
impurities (wood, straw, fragments and
insects), then blended to fine particles in a
Waring blender and stored in a dark bottle at
room temperature until use (5, 27).

Preparation of ethanolic extract of
propolis

Ethanolic extract of propolis (EEP) was
prepared by extracting 100 g of propolis with
200 ml of ethanol (95%). A 0.6% dilution of
EEP was prepared and then kept in a dark
bottle until use (13).

Sausage manufacture

Fresh oriental sausage was processed
according to the quality criteria recommended
by the Egyptian  Organisation  for
Standardisation and Quality Control (ESS) (7),
where the formula used is as follows:

* fresh lean meat (7 kg)

®= beef fat (1.5 kg)

= soy hydrate (0.3 kg)

= skimmed milk (0.15 kg)

bread (0.2 kg)

water (1 kg)
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* sodium chloride (0.2 kg)
= black pepper (0.035 kg).

Fresh beef and fat were minced and the other
ingredients were added thereafter. The paste
obtained was divided into two portions; the
first was stuffed in natural mutton casing as
control samples and the second portion was
treated with 0.6% EEP/kg and stuffed in the
same manner as the control samples. Both
control and treated samples were then packed
in polyethylene bags and chilled in a
refrigerator at 5°C. During refrigerated
storage, the control and treated samples were
examined every three days for sensory,
chemical and microbiological deteriorative
criteria until spoilage occurred, as described
below.

Sensory evaluation

Sensory attributes for raw and cooked sausage
samples (form, binding, colour, odour and
taste) were examined according to the scheme
adopted by Mohamed (23) and are shown in
Table I. Sensory examinations of samples were
conducted by an untrained independent panel
consisting of 10 members from the Food
Hygiene Department until the end of the
study.

Table |
Scheme used for sensory evaluation of oriental
sausage

Sensory

attributes Desirable Undesirable

Form Normal Deformed and
burst casing

Binding Firm Poor

Colour Bright red, dark  Brown, grey

red

Odour Fresh, spicy Rancid, putrid

Taste Fleshy Bitter and
decomposed

Chemical examination

An estimation of the thiobarbituric acid (TBA)
value using the distillation method was
applied according to a technique described by
the Food and Agriculture Organization (FAO)
(9) and determination of total volatile bases
nitrogen (TVB-N) using the distillation method
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was performed as recommended by the
Analytical Methods Committee (AMC) (3). The
TBA values were expressed as mg-
malondialdehyde/kg, while TVB-N were
expressed as mg/100 g.

Microbiological examination

Samples homogenate was prepared by
homogenisation of 10 g of examined sample
with 90 ml sterile peptone water 0.1%. From
sausage homogenate, serial decimal dilutions
up to 108 were performed. The microbiological
procedures recommended by the American

Public Health Association (APHA) (2) were

applied as follows:

* the proteolytic count was performed using
skimmed milk agar 10% (Oxoid, CML 31),
lipolytic count on tributyrine agar (Oxoid,
PM4) and total mould and yeast count on
Sabouraud dextrose agar (Oxoid, CM 41).

Statistical analysis

The results are presented as the mean of three
replicates. The analytical test used included
unpaired Student ¢-test to compare means for
the two groups at p<0.05 (19).

Results and discussion
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Table II presents sensory acceptance of control
samples as highly desirable for the first six
days and for the following five days, samples
became just desirable, while on day 12 of
storage, spoilage signs (offensive odour,
unpleasant taste and formation of a greenish
colour) were clear and the samples were
discarded. Treated samples were accepted by
the team of panelists for nine days more than
control samples and were rejected after
21 days of storage. These results concurred
with those obtained by Hemeida and Kobeassy
(18).

In regard to the deteriorative criteria of
chemicals, the TBA-value was determined as
an index of lipid oxidation taking place in
sausage samples during refrigerated storage.
Table III indicates that the TBA value mg-
malondialdehyde/kg was subjected to a
gradual increase during the experimental
period. In addition, TBA values in control
samples were the highest in comparison to
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Table Il
Sensory evaluation of control and treated
sausage samples during refrigerated storage

Parameters Desirable Undesirable
Control Days 0-11 Day 12
Treated samples Days 0-20 Day 21

treated samples (EEP 0.6%). On day 12 of
storage, the TBA value in the control samples
was 0.74 + 0.043. This value was slightly below
the rejection limit (0.9 mg-malondialdehyde/
kg) stipulated by the EES (7) and correlated
well with sensory attributes (poor colour and
taste); the control samples were therefore
rejected. A significantly (p<0.05) lower value
(0.58 + 0.032) was recorded in treated samples.
The data we obtained were very similar to
those obtained by Han and Park (13) and
Hemeida and Kobeassy (18).

The addition of ethanolic extract of propolis
(EEP 0.6%) to sausage samples significantly
(p<0.05) retarded the oxidative changes of
lipids and this retardation of lipid oxidation
may be related to its content of flavonoids and
phenolic compounds (6, 15, 16, 21, 22, 24, 30).
In addition, its antibacterial effect against
lipolytic bacteria may enhance antioxidant
properties.

TVB-N mg/100 g content (TableIll) for the
control samples (19.8+1.52) on day12 of
refrigerated storage is the highest value
obtained, while treated (EEP 0.6%) samples
showed a significantly (p<0.05) lower level

Table lll

than those of the corresponding control
samples on days 9 and 12 of storage and did
not exceed the permissible limit of 20 mg/100 g
stipulated by the EES (7). This could be
attributed to the preservative action of
propolis on proteolytic bacteria. These results
agree with those obtained by Han et al. (12)
and Hemeida and Kobeassy (18).

TVB-N is considered to be an important factor
when measuring the extent of protein
degradation to amino acids and putrefaction of
meat and meat products (12); it is also
considered to be an index of deterioration in
regard to the sourness of sausages (26). In this
respect, Abd El-Salam (1) stated that TVB-N
content was found to increase in frozen meat
during storage, which lowered the shelf-life of
sausages prepared from frozen meat.

Table IV reveals that no change in the mean
proteolytic, lipolytic and total mould and yeast
counts in control samples for the first 3 days of
refrigerated storage. However, a gradual
increase in the organisms examined had been
observed throughout the storage period and
signs of spoilage began to appear on day 9.
Finally, on day 12, significantly higher counts
of proteolytic, lipolytic and total mould and
yeast (6.39 = 0.41, 6.0 + 0.57 and 6.6 = 0.53
log1o cfu/g, respectively) were noted and signs
of spoilage were more pronounced; the
samples were rejected. On the contrary,
Table IV shows a decrease in microbial load of
treated samples during refrigerated storage till
day 15 as proteolytic, lipolytic and total mould
and yeast counts were 3.47 + 0.23, 2.9 + 0.21
and 3.6 =+ 0.35 logwcfu/g, respectively,

Thiobarbituric acid value mg-malondialdehyde/kg and TVB-N mg/100 g in control and treated sausage

samples during refrigerated storage
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Day
Samples Day0 3 6 9 12 15 18 21
C T C T C T C T T T T
TBA 023+ 029+ 028+ 038+ 031+ 056 042+ 0.74% 058+ 069+ 080+ 0.89=
value 0.019 0.012 0.021 0.024 0.02 0.031 0.013 0.043* 0.032 0.03 0.05 0.06
TVB-N 9.8+ 104+ 102+ 129+ 112+ 16.2+ 122+ 19.8+ 124+ 146+ 168+ 193+
0.51 0.71 0.64 0.91 0.87 1.01* 0.85 1.52* 0.76 1.06 1.31 0.86
* significant differences between control and treated samples at p<0.05
C control sausage sample
T treated sausage sample

TBA thiobarbituric acid
TVB-N total volatile bases nitrogen
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Table IV
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Mean values of proteolytic, lipolytic and total mould and yeast count logio cfu/g of control and treated

sausage samples during refrigerated storage

Micro-organisms Day
counts dg Day 0 3 9 12 15 18 21
C T C T C T C T T T T
Proteolytic 377+ 3.77 3.30 4.00 330 447 369 6.39 347 347 4.00 6.47
0'13 - + + + + + + + + + + *
' 0.26 0.28 0.36 0.27 036 031 041* 0.21 0.23 0.33 0.42
Lipolytic 3.00 + 3.30 2.95 3.95 290 4.00 300 6.00 277 290 3.60 4.00
0'24 - + + + + + + + + + + +
' 0.32 0.19 033 014 027 025 057 019 0.21 0.29 0.27
Mould and yeast 3.99 + 3.95 3.47 4.30 3.47 469 3.90 6.60 3.47 3.60 4.00 6.00
0'31 - + + + + + + + + + + +
' 0.37 0.24 0.41 0.28 042 032 053* 0.33 0.35 0.37 0.56

* significant differences between control and treated samples at p<0.05

C control sausage sample
T treated sausage sample

followed by a gradual increase on days 18 and
21 of storage to be 6.47 + 0.42, 4.0 £ 0.27 and 6.0
+ 0.56 logiocfu/g for proteolytic, lipolytic and
total mould and yeast counts, respectively, and
the samples were rejected on day 21 of storage.
The results obtained agreed with those
recorded by Hemeida and Kobeassy (18).

The data obtained during this study indicated
that the treated samples (EEP 0.6%) had a
longer shelf-life than the control sample; this
confirmed the reports of Ashour (4), El- Deib et
al. (8), Hegazi and Abd El-Hady (17), Hemeida
and Kobeassy (18), Lu et al. (20), Said et al. (27)
and Trusheva et al. (29), namely, that propolis
has antibacterial and antifungal properties and
that propolis obtained from different sources
has different antibacterial and antifungal
effects.

Conclusion

In conclusion, propolis is considered to be a
good decontaminant and antioxidant as it
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