Ausgabe fur imr:livelyzachary Die Inhalte sind urheberrechtlich geschitzt. Eine Weitergabe an unberechtigte Dritte ist untersagt.
68 Journal of Food Safety and Food Quality 75, Heft 3 (2024), Seiten 65-92

The contents are protected by copyright. The distribution by unauthorized third parties is prohibited.

Arch Lebensmittelhyg 75, ') Department of Veterinary Public Health, College of Veterinary and Animal Sciences, Parbha-
68-76 (2024) ni-431402, Maharashtra, India. Maharashtra Animal and Fishery Sciences, University Nagpur;
DOI 10.53194/0003-925X-75-68 2)Department of Livestock Product Technology, College of Veterinary and Animal Sciences,
Parbhani-431402, Maharashtra, India Maharashtra Animal and Fishery Sciences, University
© M. & H. Schaper GmbH & Co. Nagpur; 3) Department of Veterinary Microbiology, College of Veterinary and Animal Sciences,
ISSN 0003-925X Parbhani-431402, Maharashtra, India. Maharashtra Animal and Fishery Sciences, University
Nagpur; 4) Department of Agricultural Process Engineering, College of Agricultural Enginee-
Korrespondenzadresse: ring and Technology, VNMKYV, Parbhani-431402, Maharashtra, India.

rupeshwaghmare@mafsu.in
Microbial and physicochemical quality
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Summary The microbial contamination in chicken carcasses has become a crucial issue since
excessively contaminated chicken meat would spoil quickly and might become a source
of pathogenic organisms. The current study was planned to assess the efficacy of Sodi-
um hypochlorite, lactic acid, and UV-C light decontamination techniques on microbial
and physicochemical qualities of fresh raw chicken stored at refrigeration temperature
(0-40Q). A total of 60 raw chicken carcasses were collected and split in two equal halves
and a total of 120 split carcasses grouped in 4 groups (n=30) were treated with control
('C"), sodium hypochlorite (‘'SH’, 50 ppm), lactic acid ('LA’, 2%) and UV-C light ("UV’,
415.75 mJ/cm?2). The carcasses were sampled at 0, 24, 48, 72 and 96 hours of storage
(0-40C) to assess microbial, physicochemical, sensory and instrumental quality. On 96
hours of storage, TVC and Staphylococcus spp. count of all treatment groups remains
significantly lower than ‘C’' group. Whereas ‘LA" and ‘UV’ treatments were successful in
reducing load of E. coli count. Further, ‘LA’ group significantly (p<0.05) lowered yeast
and mould count at 0 hours than other groups. All groups were found to be negative for
Salmonella spp. ‘LA group displayed significant (p<0.05) lower pH and sensory score,
higher TBARS and POV values. Instrumental Hunter colour and Texture Profile Analysis
values between treatment groups showed non-significant correlation. Sodium hypochlo-
rite, lactic acid and UV-C light decontaminants were found to extend the shelf life of
chicken up to 4 days at refrigeration storage (0-4°C), but based on microbial, physico-
chemical and sensory qualities, UV-C light decontamination technique was found most
effective.

Keywords: Decontamination, microbial quality, physicochemical quality, shelf life,
chicken
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Introduction

Poultry meat is popular all around the world because of
its nutritional content, ease of availability, and low cost
(Chouliara et al., 2007). The world’s meat consumption has
been shifting towards poultry meat as the average global
consumption of meat proteins over the period from 2018 to
2030 will rise by 14% (FAO-OECD, 2021). In India, 4.78
million tonnes of poultry meat are produced each year,
making up about 51.44% of the nation‘s total meat produc-
tion (BAHS, 2022). Over the previous year, the production
of poultry meat increased by 6.86% and the per capita avai-
lability of meat in 2021-2022 was 6.82 kg (BAHS, 2022).
India is the second-fastest expanding processed meat and
poultry market worldwide with a 22% of Compound annu-
al growth rate [CAGR] (Sowmya and Somsai, 2020).

Pathogenic microbes are found in the intestines, feathers,
and skin of live chickens, which can contaminate carcasses du-
ring slaughter and processing. Despite all measures, slaughter,
evisceration, and dressing activities invariably result in micro-
bial contamination in depths and particularly on the surface
of nutrient-rich meat through contact with different equip-
ment, tools, hands, and clothing (Biswas et al., 2017).

High levels of microbial contamination in chicken car-
casses have become a crucial issue since excessively con-
taminated chicken meat would spoil quickly and become
source of pathogenic organisms (Saad et al., 2015; Duan et
al., 2017; Shewail et al., 2018; Shivaji et al., 2022). The prin-
cipal harmful food safety related microorganisms detected
on the surface of chicken meat include Salmonella spp.,
Escherichia coli, and Staphylococcus aureus (Hecer et al.,
2007; Althaus et al., 2017, Byun et al., 2021). Adequate pre-
cautions should be made to reduce food-borne pathogen
contamination during the processing of chicken meat to
extend shelf life (Yang et al., 2017; Philip et al., 2020).

Microbial growth constitutes the most significant com-
ponent in relation to the keeping quality of fresh meat, even
though meat can deteriorate in the absence of microbes
(Lambert et al, 1991). The shelf life and keeping quality of
meat are influenced by a number of interrelated elements,
including holding temperature, ambient oxygen (O,), en-
dogenous enzymes, moisture (dehydration), light, and most
critically, microorganisms (Biswas et al., 2007). All of the-
se elements, alone or in combination, have the potential to
cause detrimental changes in the colour, flavour, texture,
and odour of meat (Faustman and Cassens, 1990; Biswas
et al., 2017). The shelf life of poultry may be extended by
reducing the microbial burden, which may also reflect im-
proved food safety which provides financial advantages to
processors and retailers (Burfoot and Mulvey, 2011).

Many antimicrobial substances, including bromine,
chlorine dioxide, cetyl pyridium chloride, organic acids,
trisodium phosphate and hypochlorous acid, are permit-
ted for use in the processing of chicken (Bilgili, 2009; Lee
et al., 2014). Chlorine is the most frequently employed of
these chemicals (Izat et al., 1988; James et al., 2006), ho-
wever, it has only mildly bactericidal effects on chicken
carcasses and gradually loses effectiveness due to organic
debris (Block, 2001; Russell and Axtell, 2005). Lactic acid
was found more potent in reducing the population of mi-
crobes due to the destructive effect of lactic acid on bac-
teria through change in the permeability of microbial cell
membranes (Morshedy and Sallam, 2009). UV-C light ir-
radiation (UV-C) is FDA-approved and notable for its low
cost, lack of production of potentially dangerous chemical
residues, and minimal environmental impact (FDA, 1999;

Guerrero-Beltran and Barbosa-Canovas, 2004). UV light
has been shown to be a successful method for microbial in-
activation by destroying bacterial DNA (Wang et al., 2005;
Lim and Harrison, 2016).

Considering the above, this study aimed to investigate
the effect of sodium hypochlorite, lactic acid and UV-C
radiation on the microbial, physicochemical and sensory
qualities of raw chicken carcasses (0-4°C).

Materials and methods

Experimental design

A total of 60 fresh raw chicken carcasses were collected
from the registered slaughterhouse located at the College
of Veterinary and Animal Sciences, Parbhani Maharash-
tra India. These carcasses were randomly distributed into
four treatment groups viz., ‘C’, ‘SH’, ‘LA’, and ‘UV’ with 3
replicates of 5 carcasses in each replicate for control, sodi-
um hypochlorite (50 ppm), lactic acid (2%) and UV-C light
(415.75 mJ/cm?), respectively. These carcasses were split
into two halves and a total of 120 split carcasses with 30 split
carcasses in each group were subjected to decontamination.

Decontamination of chicken carcasses

Fresh split chicken carcasses were decontaminated using
sodium hypochlorite (50 ppm) dip for 10 minutes, lactic
acid (2%) dip for 5 minutes and UV-C light exposure for
120 seconds at a distance of 15 cm generating energy of
415.75 mJ/em? as per the method described by More et al.
(2022) and stored at 0—4°C till 96 hrs. The samples from
each decontaminated group were further subjected to mi-
crobial, physicochemical and sensory analysis. The half-
split chicken carcasses from each group were collected at
0,24, 48,72, and 96 hours post-treatment for samples. The
chicken thigh and drumsticks were processed for micro-
bial and physico-chemical analysis respectively. Chicken
breasts were processed for sensory and instrumental co-
lour and texture analysis.

Microbial analysis

Chicken thigh samples were collected for microbial analy-
sis as per the method of ISO 17604:2015. The samples were
processed for estimation of Total Viable Count (TVC) and
differential count of E. coli, Staphylococcus spp., and ye-
ast and mould. The plating procedures employed included
pouring the appropriate dilutions onto plate count agar and
spreading them onto sterile Eosin Methylene Blue agar,
Baired and Parker Agar and Dichloran Rose Bengal Chlo-
ramphenicol Agar as per the method of ISO 4833, 2013;
ISO 16649-2:2001; ISO- 6888-1:2021; ISO 21527-1:2008,
respectively. All inoculated plates were then incubated for
a 24 to 48 hours at 37 °C. Values were expressed as log
cfu/g. Isolation of Salmonella spp. was done by following
three stages: pre-enrichment, enrichment and selective
plating as per the method described in ISO 6579-1:2017.

Physicochemical analysis

The pH of sample was determined by the method of As-
sociation of Official Analytical Collaboration (AOAC,
1995) and pH was measured using a digital pH meter
(Green Genome LMPH-10). Thiobarbituric acid-reactive
substances (TBARS) value was determined according to
the method described by Strange et al. (1977) with slight
modification. The peroxide value (POV) was determined
according to the method of Sallam et al. (2004).
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Sensory analysis

The semi-trained panellists consisting of students and
staff from College of Veterinary and Animal Sciences,
Parbhani carried out sensory analysis to evaluate the ef-
fect of decontaminants on the sensory attributes of raw
samples. The panellists evaluated the samples for colour,
odour and overall acceptability using a 9-point hedonic
scale (Capita et al., 2000).

Measurement of colour

The colour of the raw chicken breasts were evaluated
using a Colour Difference Meter (Spectrophotometer Co-
lorflex EZ-45, Hunter Associates Laboratory, Inc., Res-
ton, Virginia, USA) and hunter colour values, L* (light-
ness), a* (redness), and b* (yellow) were determined.

Instrumental tenderness

Texture Profile Analysis (TPA) was conducted in tripli-
cate on each sample using a TA.XTplus Texture Analyser
(Stable Micro System Ltd., UK) using an aluminum probe
(P/35;35mm DIA CYLINDER ALUMINIUM) as per the
method described by Gonzalez-Alonso et al. (2020) with
slight modification. Hardness, springiness, cohesiveness,
gumminess, and chewi-

Statistically on day 0, the TVC of ‘LA’ group was found
to be lower than the ‘C’ and ‘SH’ groups. While it is non-
significant in comparison with the ‘UV’ group. A similar
trend was observed on 48th hour of storage. Further, TVC
grew very rapidly and exceeded 6 log, cfu/g by 96 hours of
refrigerated storage. The TVC of ‘C’ group only exceeded
7 log,, cfu/g on 96 hours of storage. The statistical analysis
revealed that the TVC of treated chicken samples was sig-
nificantly lower than ‘C’ group but a non-significant diffe-
rence was observed amongst treatment groups. Thus, based
on the result of TVC, chicken samples can be stored for up
to 96 hours regardless of decontaminant treatments used.
As per the process hygiene criteria total microbial limit
for chilled meat is 1 x 10° cfu/gm and the chilled material
shall be consumed within 2 to 4 days under normal refri-
geration conditions of storage (FSSR, 2011). The shelf life
of a decontaminated chicken in this research was extended
upto 4 days compared to control which is usually 3 days
as per FSSR, 2011 regulations. The findings in the present
study are similar with Na et al. (2013), Hecer and Guldas
(2011) and More et al. (2022) wherein they observed a re-
duction of TVC after decontamination with sodium hypo-
chlorite, lactic acid and UV-C, respectively. The chlorine

ness were obtained from TABLE 1: Comparative effect of various decontaminants on microbial quality (log,, cfu/g) of raw

the force-time curves.

chicken samples stored at 0-4°C.

Level of
Recording and 1[\)/;1:;2:,::1; Treatments Storage Hours significance
handling of data 0 24 48 72 96
All the data were ana- Control (C) 36.0(30i 3643(24i 36-57hOi 36.86a6i a6~9%6i «
lyzed with Randomized ' 0.12 0.04 0.04 0.12 0.14
Block Design using soft- Sodium . [ 5747 [ .6.086% 04355 [ 16497+ 10585+ B
« (SH) 0.19 0.14 0.05 0.04 0.03
ware “WASP — Web Ag- || TVC Lactic acid | 5341 | ,5.586 | 6.213= | 6351 | 6482t |,
ree Stat Package - 2.0” (LA) 0.09° 0.07° 0.06° 0.06" 0.03°
developed at ICAR re- UV-C  light | 1:5.430% 53.603% 1c0.322:+ 10.384+ 1,6.491+ .
search complex, Goa. uv) 0.05 0.07° 0.10° 0.10° 0.04*
Level of | , ® * * *
significance
Contol (C) | 42200 £[.2489  £[.2960 £[3573 3667 =],
Results and ontrol(©) 1 4 1 16° 0.098° 0.132° 0.285° 0.309°
discussion Sodium h. |,1.954 +[,2.184 +[,2574 +[,2741 =+[,3.038 =+,
(SH) 0.111¢ 0.106° 0.174° 0.142° 0.191°
. . E. coli Lactic acid | 51482 £ | ,2.047 £ 2339 £ ,2.523 % |.2.681 =+,
The shelf life of chicken (LA) 0.302° 0.105" 0.094" 0.102° 0.140° i
carcasses was assessed UV-C light | 1025  +|,2.155 % | 2479 +|,2.706  + | p2787 +],
by microbial quality, %) 0.105° 0.068° 0.048° 0.093" 0.089°
physicochemical quality, Level of | , N N N N
sensory quality, and inst sienifieance 2433 +|,.2542 =x|.2761 £]3.195 +£]|3412 =
rumental measurement of Control (C) 0.086° 0.064% 0.109° 0.233° 0.221% .
colour and texture profile Sodum b | 2212 % |,2312  +|,2499 +|,2606 +|,2815 =+,
analysis. Raw chicken car- (SH) 0.039° 0.051° 0.045° 0.040" 0.027*
casses (6 each) were sam- Staphylococcus | Lactic  acid | y2.095  *|,2.227 =+ ,2386 =+ |,2451 =+|,2.653 ]|,
pled at 0,24, 48,72 and 96 Spp. LA) 0.048" 0.044° 0.033° 0.039 0.012°
hours of Storage (O_4°C)_ UV-C light b215‘! + b2312 + b2451c + b2612b + h2733a R
The instrumental colour (UV) 0.021 0.032 0.029 0.054 0.046
and tenderness were mea- Level ~ of ). * * * *
significance
sured at 0 and 96 hours of Commol () | 12327 £[2505  £[2569 #2619 (2762 x|,
storage (0-4°C). ontrol (© | 5 pgor 0.080% | 0.080" 0.074" | 0.003"
Sodium b [2.147 +[2301 ~ £[2410 © x[2476  +|2501 £,
Al [ - LT [T
. east an actic  aci bl. + . x . = . x . x|,
Total Viable Count mould | (LA) 0313" 0.043" 0.078" 0.081° 0.094° i
(TVC) UV-C light | ,2.026 £[2.280 +|2408 +|2518 [2619 |,
The result of mean TVC (UV) 0.079° 0.051° 0.079" 0.106" 0.069°
of the thigh portion of raw Level  of |, - Ne - -
chicken carcasses treated significance

by ‘SH’, ‘LA’ and ‘UV’

are presented in Table 1.  significance.

a, b, ¢, d, e means with different superscripts in a row differ significantly *p<0.05. a, b, c means with different subscripts in a column differ significantly *p<0.05. NS: Non
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compound shows a bactericidal effect by inhibiting glucose
oxidation in the bacteria (Hecer et al., 2007). The antibac-
terial action of lactic acid is assigned to its penetration in
the cytoplasmic membrane, resulting in reduced intracellu-
lar pH and destruction of the transmembrane proton mo-
tive force (Ray and Sandine, 1992). Philip et al. (2020) re-
ported that the DNA of bacterial cells absorbs UV-C light
and leads to a mutation that blocks the ability of DNA to
replicate which leads to the destruction of the cells.

Differential count

E. coli: The result of the mean E. coli count of ‘C’ group
chicken carcasses in comparison with carcasses decontami-
nated by ‘SH’, ‘LA’ and ‘UV’ groups are presented in Tab-
le 1. All the treatment groups significantly (p<0.05) delayed
the growth of E. coli when compared with ‘C’ group. The
E. coli count of ‘C’ group exceeded the regulated limit of 3
log , cfu/g (FSSR, 2011) on 72 hours, whereas ‘SH’ group
exceeded the same on 96 hours of storage. The E. coli va-
lues of ‘LA’ and ‘UV’ groups were found below the regula-
tory levels on 96 hours of storage. The results indicate that
‘LA’ and ‘UV’ treatments were found to be effective in con-

4.78+0.13 and 4.09+0.29 log CFU/g, respectively from the
initial count of 5.67 log CFU/g. McLeod et al. (2018) re-
ported that increasing the UV dose increased the reduc-
tion rate in the Staphylococcus aureus count inoculated
on chicken. The rough surface of foods possibly helped
microorganisms to avoid UV irradiation exposure (Yem-
mireddy et al., 2022).

Yeast and mould: The results of yeast and mould ana-
lysis for raw chicken carcasses treated with the ‘SH’, ‘LA’
and ‘UV’ groups stored at refrigeration temperature (0—
4°C) are presented in Table 1. A significant (p<0.05) effect
of lactic acid treatment was seen on yeast and mould count
immediately after the treatment at 0 hour. A statistically
non-significant effect was observed for yeast and mould
count irrespective of storage hours and treatment groups.
All the values were found to be within the prescribed limits
of process hygiene criteria for fresh meat as per the FSSAI
regulations, 2011. Results are in agreement with the results
obtained by Shewail et al. (2018) who found that lactic acid
(1 and 2%) and sodium salt (2.5 and 5%) solution treat-
ments were effective against the proliferation of yeast and
mould on beef. Further, Manzocco et al., (2016) reported

trolling E. coli count during the
storage of chicken at 0-4°C.
The results are in agreement

raw chicken samples stored at 0—4°C.

TABLE 2: Comparative effect of various decontaminants on physicochemical quality of

with Northcutt et al. (2005) whe- Physicochemical | o @@ Hours Level of
rein, the rinsing of carcasses with Parameter. 0 24 48 72 96 significance
50 ppm chlorine water reduced 6283+ | 6263+ | 6375+ | 6533+ 46.665 *
E. coli count. He further repor- Control (©) | 1250 | “0.067° | 0.070° | 0.086° 00i903
ted that the 12-min holding time Sodium .60 *
used was found sufficient to allow hypochlorite 6210+ | 6318 + 56.407bi 6.592 ;t L
the bacteria to become attached, (SH) 0.144° | 0.051° | 0.060% | 0.102° 0.1042
but carcass washing with f)tO ppm pH Lactic acid | 6.132+ | 16063 6,165 + 16.228 | 1,6.328 u
chlorine water was sufficient to (LA) 0.128 + 0.081% + +
remove bacteria. Several resear- 0.065" 0.086™ | 0.065°
chersreported the effective use of UV-Clight | 6203+ | 6268+ | ,6.388 |,6.470= a6‘i72 *
lactic acid in the reduction of E. (uv) 0.156* | 0.081¢ | £0.049 | 0.034% 0.037¢
coli from raw chicken carcasses Level of -
. . £ £ * Ed

(Hecer and Guldas, 2011). Simi- significance NS
larly, More et al. (2022) observed e 40.230 — 20321 | ,0.399 *
a reduction in E. coli count after Control (C) 0 040¢ + "0'0 415 + +
the use of UV-C light irradiation i 0.041% | ™ 0.037° | 0.03%°
on chicken carcasses with variab- . S(’d}i]‘llm,t 0.160 + bO.:1E85 ,0.243 + bo-i 11 h0~3:87 *
le doses (103.93-415.75 mJ/cm?). YP‘(’gH)“‘ C 0034 | oow | 0051 | s | o061

Staphylococcus aureus: The re- TBARS — - : a6.887 *
sults are given in Table 1. The re- (mg MDA/kg) Lactic acid 0.278? 80‘467;& a0.7013:E aO.SSS:E 4
sults of statistical analysis indicate (LA) 0043 gi068 0085 0073 0.176*
that on day ‘Q’ tfeatment, groups UV-Clight | 0.195% | 40200 | 40252+ 0.334 | ,0.402 *
showed a Slgnlﬁcant (p<005) (UV) 0.038° | +0.038° 0.039¢ + . + X
effect on Staphylococcus count 0.045° | 0.035
compared to the control. The Sta- .Le.vel of NS * * * *

. significance

phylococcus count remained lower 0117 20,700 *
than 3 log,, cfu/g until 96 hours of Control (C) + 10167 | 03355 | 04722 | =,
storage only in treatment groups 0.019¢ | £0:021°) 0.017 0.067" | 4,115
while for the control group it was Sodium w0172 1 0211 | oain | gasgs | 20639 *
higher than 3 log,, cfu/g. The re- hypochlorite + £ 0068 | 0.111° £
sults indicate that ‘SH’, ‘LA’ and (SH) 0.061° | 0.068 0.170¢
‘UV’ decontamination groups of P "/’1; Lacticacid | ‘2% | 0378+ | 0561+ | 0650+ | 0% *
raw chicken carcasses could be (meg/kg) (LA) 0.03g¢ | 0048 | 0.123% | 0.092° | /0,
able to control the Staphylococcus *
count until 96 hours of storage. UV-C Tight boin bO.ZOOC 03 17;‘: A af boin

The obtained results are in Uv) 0.019c | £0:068°) 0111 180 0.193¢
agreement with Saad et al. (2015) Level of * # NS NS *
who found that chlorine (50 ppm) significance

and Lactic acid (2%) dip reduced
Staphylococcus aureus count to

a, b, ¢, d means with different superscripts in a row differ significantly *p<0.05. a, b means with different subscripts in a column differ significantly *p<0.05.
NS- Non significance.

Ausgabe fur imr:livelyzachary Die Inhalte sind urheberrechtlich geschitzt. Eine Weitergabe an unberechtigte Dritte ist untersagt.



Ausgabe fur imr:livelyzachary

72

Die Inhalte sind urheberrechtlich geschitzt. Eine Weitergabe an unberechtigte Dritte ist untersagt.

Journal of Food Safety and Food Quality 75, Heft 3 (2024), Seiten 65-92

The contents are protected by copyright. The distribution by unauthorized third parties is prohibited.

that the growth of yeast was slower after UV-C treatment
at 20 mJ/cm? and storage at 6°C for up to 15 days.
Salmonella spp.: In the current study, none of the raw chi-
cken carcass samples from control as well as decontamina-
ting treatment groups was found positive for Salmonella spp.

Physicochemical analysis
The storage related changes in physicochemical properties
in raw chicken carcasses decontaminated with ‘C’, ‘SH’,
‘LA’ and ‘UV’ treatment at refrigeration temperature (0—
4°C) are presented in Table 2.

pH: From Table 2, it is revealed that all the treatment
groups showed statistically significant (p<0.05) increase in
pH during the storage period. The ‘LA’ group showed sta-
tistically significant (p<0.05) lower pH compared to the ‘C’,
‘SH’ and ‘UV’ groups during the storage period of 96 hours.

Similar results were noted by Sinhamahapatra et al.
(2004) for pH of chicken treated with 50 ppm chlorine so-
lution for Smin in the form of dips and sprays. In another
study, More et al. (2022) found that the initial pH value of
chicken breast was 5.970 + 0.115 and 5.610 + 0.115 for UV-C
irradiation and sodium hypochlorite decontamination treat-
ment, respectively. During 96 hours of storage, the pH value
of chicken leg meat decontaminated with lactic acid treat-
ment was found to be acidic in comparison with other treat-
ment groups. Yang et al. (2017) reported that there were no
significant differences (p > 0.05) in pH (up to 48 hr) due to
UV-C treatment (600-2400 mWs/cm?). Nearly similar re-
sults were obtained by Heir et al. (2022) who reported that
the lactic acid treatments provided a pH drop to pH 5.8-6.2
at day 1 but values increased to
pH 6.0-6.6 after 20 days storage.

Thiobarbituric  acid-reactive

ples after the application of 2% lactic acid and stated that
lactic acid treatment accelerates lipid oxidation. Various
research workers reported that UV-C treatment had no
significant effect on the lipid oxidation of meat samples
stored at refrigeration temperature (Canto et al., 2019).

Peroxide value (POV): The degree of lipid oxidation in-
dexed by peroxide value. A higher peroxide value denotes
that more intermediate lipid oxidation products are accu-
mulated (Liu et al., 2019; More et al., 2022).

From Table 2, it is evident that peroxide value underwent
significantly (p<0.05) increased changes during 96 hours of
storage for all treatment groups. The samples treated with
2% lactic acid showed significantly (p<0.05) higher peroxide
value (POV) on each hour of sampling compared to other
treatment groups. The results are in agreement with Biswas
et al. (2017) who reported a gradual significant increase in
peroxide value with the advancement of storage period for
chicken and fish samples. Numerically all the values were
far below of recommended value of 20-40 meq/kg (Low and
Ng, 1992). The data was supported by the findings of More
et al., (2022) wherein, they reported considerably (p<0.05)
greater POV values of raw chicken carcasses treated with
UV-C light compared to sodium hypochlorite treated sam-
ples. Dhakal et al., (2020) also reported greater peroxide va-
lue for rendered chicken fat treated with lactic acid.

Sensory analysis

Table 3 denotes the means of colour, odour and overall ac-
ceptability for the examined chicken samples with 9 point
Hedonic scale ranging between ‘dislike extremely’ to ‘like

TABLE 3: Effect of various decontaminants on the sensory quality of chicken samples
stored at 0-4°C.

substances (TBARS) value: Re- Sensory Treatments Hours Level of

sults of TBARS values are given L il

in Table 2. The level of oxidgative Parameter 809 ” 82 : " 74 2 7 77 ? " 69 56 " SIgmficance

rancidity was found to increase Control (C) 0.12° 013" :).i7_° 16'6871 lz)_'lo_c

over that duration of storage but Sodium *

remained very low for all samples hypochlorite ‘690(2:‘: 68'1541; ‘331251; "‘07'28;‘; ‘67'1311;

except the lactic acid treatment (SH) ) : i i i

group over storage duration and Colour Lactic acid h7.9i: h6.9JT: C6.8J_l: C6.3fc h6.1ic N

treatments. The average TBARS (LA? 0.08 049 042 040 036

value throughout storage time for V-G light il es S | wld "“’7'63’ al3:E :
. . . V) 0.08 0.24 0.24 0.22 0.13

lactic acid (2%) was significant- Level of

ly higher (p<0.05) versus other significance * * * * *

groups. TBARS value of the ‘LA’ Control (C) 8.8+ 8.2+ 5+ 0.9 + 0.1+ *

group at 96 hours reached near 0.10° 0.23° 0.20° 0.06° 0.15¢

to the maximum recommended Sodium 87+ 83+ 80+ T2 T+ *

limit of TBARS value (0.9 mg hyp(()gl;[l)orlte 0.10°* 0.20° 0.19° 0.30° 0.22¢

MDA/kg) as stated by EOS, 2005. Odour Lacticacid | 7.0+ | 64+ | 4% | 62+ | w9+ *
Saleh et al. (2022) reported (LA) 0.20° 030 032" 017" 0.25°

mean TBA values of 0.33 + 0.01 UV-Clight | »79% | ,79% | 8% | 75+ | ,J2% E

mg/kg after dipping chicken (UV) 0.13° 0.08" 0.16™ 0.18" 0.23°

meat in distilled water for 5 mi- Level of . " " % "

nutes. The values in the current significance

study for control are lower than Control (C) B8 | 84 | T8E | ,71% | 63 *

the values mentioned by Saleh - 0.02 00 016 LAL. &1 "

et al. (2022). Similarly, More et hyigglllligite 9.0+ a8.6Jf 2\8.3;; 8.0+ ,,7.4%:

al. (2022) reported significantly (SH) 0.03* 0.16 0.11” 0.15° 0.19

higher TBA values (0.700 +0.019 Overall =7 v acid | 476 | 69% | 69% | 64% | 1% ®

mg MDA /kg) on 72 hours of sto- acceptability (LA) 0.16* 0.40° 0.32° 0.34° 0.25°

rage for chicken carcasses decon- UV-C light 8.8 % 8.5+ 8.0% 19+ J4E N

taminated with 50 ppm Sodium Uv) 0.09° 0.23" 0.19° 0.20° 0.22°

hypochlorite. Duan et al. (2017) Level of * * # * #

reported significantly higher significance

TBARS values for chicken sam-
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a, b, ¢, d, e means with different superscripts in a row differ significantly *p<0.05. a, b, ¢ means with different subscripts in a column differ significantly *p<0.05
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extremely’. There was a significant (p<0.05) decrease in va-  carcasses were observed to vary as per the decontamination
lues of colour, odour and overall acceptability in all treat-  with the sodium hypochlorite, lactic acid and UV-C light
ment groups up to 96 hours stored at refrigeration tempe- (Anang et al., 2010; Lee et al., 2014; Wang et al., 2021).
rature (0-4°C). On the initial day of sensory evaluation,
the sensory score of the lactic acid treatment group was Instrumental tenderness analysis
significantly (p<0.05) lower than other treatment groups. Texture Profile Analysis (TPA) parameters of all samples
Colour score: The non-significant difference after 96 on 0 and 96 hours of storage are depicted in Table 5 and
hours of storage was observed within the ‘C’ and ‘LA’ Figure 2. The reduction was observed in the Hardness,
groups, as well as, within the
‘SH’ and ‘UV’ groups. The lower
colour score was observed for the

TABLE 4: Results of change in Hunter colour values of decontaminant treatments of raw
chicken carcasses on 0 and 4th day of storage at 0-4°C.

‘LA’ group but all the samples Hunter colour Treatments 0 Hour 96 Hour .Le.vel of
analyzed were considered ac- values Parameter significance
ceptable during sensory analysis. Control (C) 51.06+0.24" | 59.52+0.82" *
These results are in agreement Sodium hypochlorite (SH) | 51.36 £ 1.94° | 5822 1.38° #
zﬁg rlzggi’g; :E‘gjhlz/g:lviiyg ng(lilll Lightness (L*) Lactic acid (LA) 56.04+120° | 61.36+2.15° *
and greying of fat after the use of UV-C light (UV) 51.99+2.10° | 59.92+3.16° *
lactic acid spray for the deconta- Level of significance NS NS

mination of the chicken carcass. Control (C) 7.22 +£0.09* 5.54 +0.58" *
friggrda‘iglfcsotger;; 9((6)?2’38 Orfgﬁ Sodium hypochlorite (SH) | 7.44£025 | 5.67045° *
significant difference in odour Redness (a*) Lactic acid (LA) 847+0.84 | 656+055 *
score was observed between the UV-C light (UV) 7.15 +0.35° 5.39 +0.38° *
< an_d ‘]-jA’ groups but both sho- Level of significance NS NS
‘gg;‘ui‘iz;fizzn:gﬁ;gOghl(’;ﬁ Control (C) 17.64£031° | 19.07+0.52" *
‘UV’ groups. Shewail et al., 2018 Sodium hypochlorite (SH) | 17.30 + 1.08 18.77 £ 0.46 NS
reported an acidic odour and lo- Yellowness (b*) Lactic acid (LA) 1971043 | 2038+ 1.44 NS
wer odour score after lactic acid UV-C light (UV) 17.99 = 0.53 1949+ 123 NS
treatment which are in agreement Level of significance NS NS

with the current study.
Overall acceptability score: As & b means with different superscripts in a row differ significantly *p<0.05. NS: Non significance.

per Table 3, it is evident that ove-

rall acceptability was significantly Lightness (L*) Yell%\ﬁncss (b*)
(p<0.05) lower in the ‘LA’ group —+—C —8—SH LA =—UV 22—07)30 —- LA '=<UV
compared to the ‘C’, ‘SH’ and 63,000 4 T y
‘UV’ groups, which continued till 21,000
48 hours of storage (0-4°C). From i
the previous studies, we found that 58,000 + 20,000
sodium hypochlorite and UV-C 19,000
had shown a non-significant effect
on the overall acceptability of chi- 53,000 + 18,000
cken samples (Park and Ha, 2015).
Shewail et al. (2018) reported the 17,000
lowest acceptability scores among 48,000 16,000
the samples treated with 2% lactic 0 Hour 96 Hour 0 H%%ll‘ 96 J—Iour
acid which is in agreement with Storage period orage perio
the current study.
Redness (a*)

Instrumental colour analysis ——C —8-SH LA =¢UV
The results are depicted in Table 9,300 F
4 and Figure 1. No significant dif- 8,900 +
ference was found in L*, a* and b* 8,500 +
values for all decontaminated raw ?’;gg
chicken carcass groups. The main 7’300 1l
effect of storage was significant 6:90() 1
(p<0.05) on L* and a* values of 6,500 +
raw chicken carcasses decontami- 6,100 +
nated with the ‘C’, ‘SH’, ‘LA’ and 5,700 +
UV’ groups. Overall L* values 5,300 1

Lo . 4,900
tended to incline while a* values
decline for all treatment groups. 0 Hoﬁ({rage perl%?l Hour

Our results are in agreement with
earlier reports, wherein instru- FIGURE 1: Effect of various decontaminants on change in Hunter colour L* a* and b*
mental colour values of chicken values of raw chicken carcasses on 0 and 4™ day of storage at 0-4°C
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Springiness, Cohesiveness, Gum-
miness and Chewiness values of

TABLE 5: Results of Instrumental tenderness (Texture Profile Analysis) of raw chicken
samples during storage (0—4°C) treated with various decontaminants.

Ausgabe fur imr:livelyzachary

all chicken breast samples on 96 TPA Control Sodium Lactic Ve Level of
hours of storage. At the ‘?nd.Of the Instrumental | Treatments C hypochlorite i (LA) | Tight (UW) | si ;’_
storage period, a non-significant Parameter © (SH) acid (LA) | light (UV) | significance
difference in the hardness, sprin- 0 Hour 9158.272 9146.75 + 9267.13 + | 9200.60 + NS
giness, cohesiveness and chewi- 1292.781 360.72 1607.52 531.35
ness was observed in all treat- Hardness | oo = |7277.640+ | 780231 | 7911.97% | 7772.27% NS
ment groups. The gumminess (€] 390.736 943.79 439.10 250.90
value only showed a statistically Level of NS NS NS NS
ionifi ducti K significance
significant (p<0.05) re uctlonga’— o Hour 0710+ 06922 004 07472 0677 = S
ter 96 hours of storage for the ‘C’, ou 0.028 RO 0.01 0.05
‘SH’ and ‘UV’ groups. The results L. 0.667 = 0.658 + 0.645 +
showed a negative correlation Springiness 96 Hour 0.038 0.6670.05 0.04 0.03 NS
b.etween the TPA V'fllues and va- .Le"i'“el of NS NS NS NS
rious decontamination methods. Sigilicance
Various researchers reported no 0 Hour 064§§0i 0.470 +0.03 0.35(%)331 0.32(3)2?; NS
significant changes in the text- 0450 2 0424 2 04552
Eredproperties Of meat ln(ﬂudlng Cohesiveness 96 Hour 0018_ 0.433+£0.02 006_ 002_ NS
ardness, springiness, cohesive- Level of
ness, gumminess and chewiness, significance NS NS NS NS
treated with various decontami- 0 Hour 4952.630 £ | ,4862.54 + 4736.88 + | ,4740.76 = NS
nant (Wang et al., 2021). 663.580 180.37 1188.80 80.19
G . 96 H »3525.761 £ | ,3347.87 + 3635.93 £ | ,3492.03 + NS
ummness U 1 244779 490.47 335.32 40.86
. Level of
Conclusions significance * * NS *
0 Hour 3346.072 £ 3092.09 + 3378.60 £ | 3488.63 £ NS
The Food Safety Standard Au- 413.006 377.72 380.00 414.74
thority of India (FSSAI) permit Chewin 06 Hour | 2312348 | 221992+ M2 oqaasax NS
the use of sodium hypochlori- ewiness ou 204.460 329.38 110829 183.07
te as an antimicrobial agent in r— :
meat, whereas lactic acid and evelo NS NS NS NS
significance

UV-C light has not been lis-
ted under the stated category
(FSSALI, 2011). The use of lactic acid in cattle carcasses
is permitted by European Union (EU) directive 101/2013
published in 2013 (Cil et al., 2019). Similarly, the United
States Food and Drug Administration (USFDA) defines
UV-Cradiation as a food additive and regulates the use of
UV-C technology at the appropriate level (USFDA, 2018).
In the current study sodium hypochlorite, lactic acid and
UV-Clight decontaminants were found to extend the shelf
life of chicken up to 4 days at refrigeration storage (0-4°C)
but based on microbial, physicochemical and sensory qua-
lities, UV-C light (415.75 mJ/cm?) decontamination tech-
nique was found more effective.
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