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Abstract

Antimicrobial specialists are added to poultry items after butcher to forestall the development of pathogenic
and waste microorganisms and to expand the timeframe of realistic usability of these items. Antimicrobials can be
chemical or natural, and when present in high concentrations, they may alter the surface color, odor, flavor, taste,
and texture of poultry products. Consequently, while choosing antimicrobials for use in poultry handling, taking
into account the antimicrobial-actuated changes in tangible viewpoints according to the shoppers’ perspectives
is fundamental. Despite its significance, no systematic review has examined the effects of antimicrobials on the
sensory aspects of poultry products. The major antimicrobial agents utilized in the poultry processing industry and
their effects on the sensory aspects of poultry products are examined in this paper.
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Introduction

The consumption of poultry per capita has increased. During the
period 1980 to 2012, per capita poultry meat utilization expanded
from 26.4 to 54.1 pounds each year, while red meat utilization
diminished by just about an indistinguishable sum from 96.3 to 71.2
pounds each year. However, consumers™ chances of contracting food-
borne illnesses may raise as a result of this increased consumption
of poultry products. Among a wide range of food things related with
foodborne disease, poultry items rank number one concerning the
yearly assessed cost of sickness and loss of value changed life year
[1]. The United States Department of Agriculture (USDA) recently
announced new regulations aimed at halting the spread of Salmonella
and Campylobacter in poultry products (Figure 1).

Treatment of handled poultry items with antimicrobials is one
of the best procedures for limiting purchasers’ dangers related with
consuming poultry items. The term “preservatives” refers to a broader
category of substances used in food preservation. Antimicrobial agents
are defined as “substances used to preserve food by preventing growth
of microorganisms and subsequent spoilage, including fungistats, mold
and rope inhibitors, and the consequences indexed with the aid of using
the National Academy of Sciences/National Research Council under
“preservatives” with the aid of using the Food and Drug Administration
of the United States. An antimicrobial drug is frequently referred to as an
“antibiotic” However, antibiotics are administered to live poultry prior to
slaughter to maintain its growth-related health [2]. With the end goal of
this audit, we will limit the antimicrobials talked about in this paper
to intensify commonly utilized in the handling of poultry to defer the
outgrowth of microorganisms and microbial waste post butcher.

The concentration of a treatment agent affects how effective it is
against the microorganisms it is intended to treat. Much of the time,
high focuses are expected to accomplish the ideal antimicrobial impact.
In any case, it is notable that the higher centralizations of antimicrobials
could antagonistically influence the item concerning its tangible traits.
It is important to note that the product’s commercial success may be
heavily influenced by its sensory features. Numerous customers assess
the nature of poultry meat in light of their tactile characteristics and
agreeableness [3]. Surprisingly, there isn't a systematic review of how
antimicrobials affect how poultry products taste. This audit features the
impacts of the most well-known antimicrobials on tangible attributes,
for example, poultry products’ surface color, taste, odor, flavor, and
texture.

Method

The application of various kinds of chemical

There are many different characteristics of the antimicrobials used
in poultry processing. Classifying them according to whether they are
“natural” or “traditional” is one method. Traditional antimicrobials are
made of organic acids and other chemicals that have been used for a
long time, whereas naturally occurring antimicrobials are made from
plants, animals, or microorganisms [4].

As a result of consumers’ concerns regarding the use of synthetic
chemicals in food, many poultry businesses have begun using natural
antimicrobials rather than synthetic ones in an effort to create a “clean
label” for their products. Plant, animal, and/or microbial sources are
the sources of natural antimicrobials. The natural antimicrobials that
people use the most are essential oils. Oils of oregano, rosemary,
clove, and citrus have shown great microbial hindrance in such
manner. Additionally, animal-derived chitosan and lysozyme have
been found to have significant antimicrobial activity. It was discovered
that liquid smoke extracts are an effective antimicrobial for processed
meat products like frankfurters, earning them the label “Generally
Recognized as Safe” Besides, a few microorganisms themselves can
possibly go about as antimicrobial specialists [5]. For example, Koo
showed that lactic corrosive microscopic organisms, which contained
lactate/diacetate, worked as an antimicrobial specialist against Listeria
monocytogenes on hotdogs.

Discussion and Results

The following characters change when chemicals are applied to
poultry products:
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Figure 1: The uses of Formic acid as an chemical for poultry production.

Table 1: Effect of various chemicals on poultry products.

Chemical Used Purpose

Antibiotics Prevent and treat infection
Growth hormones Increase meat production
Pesticides Control pests and diseases

Feed additives Improve nutrition and growth
Sanitize facilities and equipment
Ensure safe drinking water
Maintain hygiene and cleanliness

Extend shelf life

Disinfectants
Water disinfectants
Cleaning agents
Preservatives

Impact of chemicals on tactile parts

While settling on a characteristic or compound antimicrobial, it
is totally basic to know how they impact the tangible qualities of the
poultry items to which they are applied while guaranteeing that the
chose antimicrobial is dynamic against the objective microorganism.
Despite their significance and long-term use, antimicrobials’ effects
on flavor, aroma/flavor, appearance, and texture of poultry products
are surprisingly poorly understood. Numerous researchers have
demonstrated that the specific antimicrobials they used have little
or no effect on the sensory characteristics of poultry products in
previous studies [6]. However, poultry processors must have a better
understanding of how antimicrobials can affect consumer acceptability
of poultry products because some consumers have concerns about the
sensory impact of antimicrobials on the product.

Effect of chemicals on poultry products

Antimicrobials probably have the greatest impact on appearance,
which typically refers to the color of the surface. Visual attributes are
significant in light of the fact that they make the initial feeling of any
item and assume an essential part in purchasers’ impression of the item
quality. For instance, off-colors, or anything that looks different from
how it normally does, are thought to indicate poor quality (Table 1).

One method for assessing the variety qualities of poultry items is to
play out a visual examination, completed via prepared or undeveloped
specialists. However, a controlled testing environment and trained
panelists are necessary for sensory evaluation, particularly descriptive
sensory analysis. Therefore, using a colorimeter, the majority of

Effects on Poultry Products

May lead to antibiotic resistance and residue in poultry meat and eggs
May cause abnormal growth and development, and residue in poultry meat
May leave residue in poultry meat and eggs and harm the environment
May leave residue in poultry meat and eggs and affect the quality of the product

May cause residue in poultry meat and affect taste and appearance
May affect the taste and quality of meat and eggs if ingested
May cause residue in poultry meat
May affect the taste and nutritional value of the product

studies have assessed the effect of antimicrobials on the surface color
characteristics of poultry products [7]. However, correlations between
instrument analysis and visual inspection results have not always been
strong. It is worthwhile to conduct sensory evaluation tests to determine
whether trained or consumer panelists can identify color differences.

It has been demonstrated that weak organic acids like citric acid,
lactic acid, and malic acid have varying effects on the appearance of
treated, raw poultry products in an effort to extend their shelf life. In
a shelf-life study, for instance, chicken legs that had been treated with
citric acid either by directly adding it or by dipping them in it were found
to have a better color acceptability than the untreated control. However,
in some instances, the appearance acceptability of chicken legs treated
with lactic acid solutions was found to be lower than that of control
samples [8]. Succinic acid treatment of chicken legs at concentrations of
3% and 5% was found to result in a greyish appearance and less yellow
skin color. Also, other natural acids, for example, malic corrosive and
benzoic corrosive have been found to have no massive changes in
appearance adequacy of crude chicken bosom filet concerning the
control filets.

The effectiveness of chemical agents likes phosphates, particularly
disodium phosphate, as antimicrobials have been extensively
researched. Even after the eighth day of storage, the untrained panelists
preferred the pinker-looking whole chicken carcasses treated with TSP
dodecahydrate to the untreated controls [9]. Additionally, Vareltziso
observed that entire chickens treated with sodium tripolyphosphate
didn't foster surface sludge until the eighth day of capacity at 4°C, while
the untreated control tests had vile surfaces from the fifth day (Figure 2).

J Fisheries Livest Prod, an open access journal
ISSN: 2332-2608

Volume 11 « Issue 5 + 1000414



Citation: Kumar B (2023) A Study at How Chemicals is Used and Their Effects on Poultry Products. J Fisheries Livest Prod 11: 414.

Page 3 of 5

Improves meat
production & quality

y
/

Chile Boldo leaves

|

'.'II Fenugreek seads "

] LY
Dried rosemary - L
Anise sead {)H

Cinnamen

Improves egg production

Oregano, laure! leaf oil
Origanum vulgare

Black cumin seeds
Fennal seed oil

Saga leaf oil

Figure 2: Effect of chemicals on chicken in poultry industry.

Eating Quality

Convenience

Stability

Wholesomeness

Mutritive Value

Auailability
Ease of
Preparation
Shelf-life
Guality Retention

Safety
Mutrient Content

Mutrient
Auailability
Caloric Value

/

Figure 3: Flavor of Poultry Products affected by chemicals.

A lot of previous research on the sensory effects of antimicrobials
considered odor and flavor to be the same quality, even though they are
perceived in different ways, through the mouth and nose, respectively.
In view of this verifiable viewpoint, in this survey the impacts of
antimicrobials on scent and flavor attributes will be tended to together
[10].

The preservative activity of antimicrobials in poultry products was
measured using odor and flavor characteristics in numerous previous
studies. Mastromatteo, for instance, reported that treating poultry

patties with the essential oils of thymol and carvacol reduced the off-
odors associated with poultry meat over time [10]. Researchers could
evaluate the effect of specific antimicrobials on the shelf life of poultry
products based on the development of these off-odors (Figure 3).

Testing the effects of an antimicrobial’s own distinct odors/flavors
on consumer acceptability and the odor profiles of poultry products
have also been a major focus of previous research. The unique odors
and flavors of some natural antimicrobials, particularly essential oils,
may have an impact on the overall odor and flavor profile of the finished
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product, which could make the product less appealing to consumers.
Even when odorous antimicrobials are added, poultry processors and
sensory professionals want poultry products to maintain the anticipated
odors and flavors of poultry [11, 12]. For instance, 0.2% thyme oil was
found to hold the smell of cooked chicken kebabs despite the fact that
it bestowed an unmistakable yet organoleptically engaging scent of its
own. Chicken noodles treated with peppermint oil were viewed anyway
as less enjoyed by the specialists on account of serious areas of strength
for the flavor. Another illustration of this is Sallam’s investigation into
the effects that fresh and powdered garlic had on chicken sausages. He
found that fresh garlicimparted an unpleasant garlic odor to the sausages.
Conversely, it has been likewise found that adding antimicrobials can as
a matter of fact increment specialists’ acknowledgment of the scents of
poultry items [13-15]. At the beginning of its storage life, chicken breast
meat was observed to have a pleasant odor when oregano oil was added
at a concentration of 0.25 percent. Khare demonstrated that chicken
noodles treated with eugenol had a more acceptable odor when stored
than the untreated control. In a similar vein, Giatrakou’s study revealed
that, when compared to an untreated control, prepared ready-to-cook
products containing 1.5% chitosan had a more pleasant odor up until
the 12th day of storage.

Citric acid treatments, among the organic acids, have been shown
to have varying effects on the odor and flavor of raw, cut-up poultry.
Treatment with 1% lactic corrosive arrangement was viewed as ‘a lot
of satisfactory’ when assessed for smell worthiness by undeveloped
tangible specialists in chicken meat in both crude and barbecued states.
In a different study, Gonzalez-Fandos and Dominguez found that
samples treated with lactic acid produced less strong off-odors than a
control sample that was not treated. Other natural acids, for example,
peracetic corrosive, peroxy acids, and sorbic corrosive, have additionally
shown potential to hold and really further develop the flavor profile of
cooked chicken items [16].

Phosphates are one more class of synthetic antimicrobial that
have been broadly examined, particularly TSP. Depending on the
concentration, TSP addition had varying effects on odor retention and
acceptability. When compared to untreated controls, cut-up chicken
drumsticks dipped in 14% TSP showed no significant difference.
Due to the development of a pungent flavor in the untreated control,
samples treated with a 100g/L solution of STPP were found to spoil later
than the treated samples [17]. Similar to this, Del Ro pointed out that
samples treated with 12% TSP retained the pleasant odor characteristics
of chicken legs for a longer period of time than an untreated control.

Impact of chemicals on taste

Individuals frequently allude to the impression of unpredictable
mixtures by means of the oral cavity as “taste” and this peculiarity is
classified “smell-taste disarray” Because flavor and taste perception
frequently occur in the mouth, smell-taste confusion may occur.
There are only five fundamental characteristics of taste, as is known:
umami, sourness, bitterness, sweetness, and saltiness [18]. One of the
fundamental sensory modalities utilized in evaluating the quality of
food is the sense of “taste;” which is closely linked to food consumption
along with the sense of “smell”

Similar to the characteristics of odor and flavor, previous research
has focused on the development of an off-taste in antimicrobial-treated
and untreated poultry products. In poultry products, an off-taste is
frequently used as a sign that microbial spoilage has occurred, typically
during storage. It has been reported that processed foods like chicken
kebabs, breast meat, and chicken noodles contain natural antimicrobials

of animal origin that delay the onset of an off-taste while maintaining
the typical flavor characteristics. Be that as it may, in numerous past
examinations, an off-smell/flavor has been mistaken for an off-taste
[19]. It's important to keep in mind that ingestion, rather than sniffing,
is where the off-odor is felt. Therefore, especially in shelf-life studies,
panelists’ ratings of off-taste characteristics require greater caution
(Figure 3).

In addition, the taste profiles of poultry products and antimicrobials
themselves have been the focus of previous research on consumer
acceptance. Natural antimicrobials, particularly essential oils, typically
have a distinctive flavor that is linked to the essential oil's origin.
It appears that essential oils incorporate their own taste-related
characteristics into the product’s overall flavor characteristics, which
may alter taste acceptability. It was observed that the addition of 1.5%
chitosan to ready-to-cook chicken-pepper kebabs improved their
freshness and contributed to their pleasant flavor characteristics [20,
21]. Likewise, Chouliara revealed that 1% oregano oil in chicken bosom
meat delivered a trademark helpful taste which worked out positively
for the cooked chicken flavor. On the other hand, Mytle discovered
that meat products like chicken frankfurters that contained higher
concentrations of clove oil had a strong flavor that was not well received
by sensory panelists.

A combination of essential oils and an ethylenediaminetetraacetic
acid-lysozyme solution appears to be a good way to increase the
safety of the poultry product while maintaining its preferred flavor
characteristics, according to previous research involving combinations
of natural antimicrobials. The panelists greatly appreciated the lemon-
like flavor that this combination imparts to chicken fillets. Hasapidou
and Savvaidis concentrated on the mix of EDTA and oregano oil and
found that oregano oil bestowed a particular yet helpful taste to chicken
meat. Furthermore, a mix of EDTA and nisin has shown to be a decent
choice to broaden timeframe of realistic usability in chicken filets [22].

Chemicals effect on the texture

Antimicrobials’ effects on the texture of poultry meat products
haven't been studied as much as other sensory aspects have. Table 1
provides a summary of the effects of antimicrobials on the texture
of poultry products. The textural quality of chicken in products like
noodles and sausages has not been significantly affected by the addition
of antimicrobials like garlic, chitosan, vinegar, peppermint oil, and
clove oil. When compared to the control with chicken breast and leg
meats, Kolsarici and Candogan demonstrated that the addition of
5% potassium sorbate solution did not significantly alter the texture
characteristics [23]. Nonetheless, treatment of chicken bosom meat
with peracetic corrosive was found to deliver a bosom that was more
delicate as far as surface than a chlorine control test toward the start of
a timeframe of realistic usability review.

Conclusion

A lot of research has been done to get the most out of certain
antimicrobials’ ability to stop the growth of pathogenic and spoilage
microorganisms. In some cases, an extremely high concentration of
an antimicrobial must be utilized in order to achieve the desired effect
against a target organism. However, these elevated concentrations
may limit the poultry products commercial success by reducing
their sensory acceptability. Despite its significance, the impact of
antimicrobials on the sensory characteristics of products derived from
further processing of poultry has received relatively little attention.
However, it is essential to investigate the sensory effects of specific
antimicrobials on poultry products because sensory acceptability
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influences consumers” willingness to purchase poultry products. It is
conceivable that the additional antimicrobial makes the item protected
however not economically OK because of a subsequent poor tangible
quality. It is likewise conceivable that antimicrobials can restrain the
vital tactile view of deterioration. As a result, it is crucial to conduct
a systematic sensory analysis to ensure that the poultry product is not
only safe but also palatable to consumers. For a better understanding
of the sensory impact of antimicrobials on poultry meat products, an
analytical approach utilizing descriptive analysis should be considered
in addition to effective testing. Additionally, because of the varying
sensory perceptions and acceptability of consumers, consumer testing
ought to be carried out with specific target groups in addition to a broad
range of consumers.
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