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Effect of Lactic Acid on Quality of Buffalo Offals
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Abstract: A study was carried out to determine the mfluence of different concentration and contact time
combinations of lactic acid solutions on microbial, sensory and physico-chemical characteristics of buffalo
oftals viz., head meat, heart, liver and rumen. The following concentration and contact time combinations were
used: 1% lactic acid for 20 sec, 1.5% lactic acid for 15 sec and 2% lactic acid for 10 sec. A total of 80 buffalo offal
samples (20 numbers of each kind) were collected from a buffalo offal market and subjected to immersion
treatments. Water washed offal pieces were used as controls. Sensory evaluations were conducted using a
sensory panel comprising postgraduate students and scientists of Livestock Products Technology division,
Indian Veterinary Research Institute (India). The data obtained were subjected to statistical analysis using the
Analysis of Variance (ANOVA). Mean log,, reductions (CFU g™} achieved, based on the different treatments
and kinds of buffalo offal were between 0.22 and 1.05 for total viable counts; 0.22 and 1.19 for coliforms counts
and 0.25 and 0.98 for staphylococcal counts. Tmmersion in 2% lactic acid solution for 10 sec gave the best
overall reduction effect. Sensory evaluations recorded minimal effects of treatments on buffalo offals. These
findings show that immersion in 2% lactic acid for 10 sec 1s suitable for decontamination of Buffalo Offals.
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INTRODUCTION

The shelf life of meat 1s mainly determined by nature
and degree of initial contamination of carcass surfaces.
Numerous studies have described the numbers and types
of bacteria on fresh meats. Most of which deal with the
microbial flora of carcasses whereas only few reports
relate to the microbial flora of organ meats. Gardner (1971)
reported initial Total Colony Counts (TCC) of log,, of 4 to
5 CFU cm ™ on porcine liver, resulting in spoilage when
count had increased to log;; of 8 to 9 CFU cm ™ after 7 day
of storage at 5°C. According to Shelef (1994) initial
bacterial counts of beef livers from supermarkets were
approximately 10° g'. The microbial flora consisted of
gram positive coccl, spore formers, coliforms and gram
negative rods. Hanna et al. (1982) evaluated Aerobic Plate
Counts (APCs) and also determined the presence of
specific genera (eg. Stapylococcus and Streptococcus) on
beef liver, kidney and heart obtained from commercial
packaging plant. Similarly, Sinell determined the frequency
of occurrence of Salmonella sp. on beef heart, lung and
rumen at a central market i Germany. Sheriden and Lynch
(1988) observed the mfluence of processing and
refrigeration on the bacterial numbers of beef offals.

These studies indicate that offals are generally meat
products with poor microbial quality. Control and
reduction of such contammation 1s of great concern.
Generally, decontamination procedures substantially
reduce the mitial microbial load; as a result, fewer
microorganisms are present, which are then more easily
intubited in subsequent processing steps. Dickson and
Anderson (1992) also concluded that a decontamination
step during the slaughtering process
contamination and possibly contribute to improvement of
shelf life and safety and should be an essential part of the
slaughtering/dressing process.
methods have been developed for
bacterial reduction on carcasses which include trimming
(Prasai et al., 1995a, b) water washing (Hardin ef af., 1995;
Reagan et al, 1996) hot water spraying (Smith and
Graham, 1978) steam pasteurizing (Phebus et al., 1997) as
well as samtizing by chemicals such as organic acids
(Hardin et al., 1995, Dorsa ef al, 1997b) chlorine
compounds (Kotula et ol, 1974) polyphosphates
(Dickson et al., 1994) and disinfectants.

Although  there are several studies on
decontamination of carcasses, only limited reports
are available on offals (Patterson and Gibbs, 1979;
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Woolthuis et al, 1984; Delmore et al, 2000). These
studies on carcasses and offals indicate that an efficient
method of surface decontammation provides an additional
barrier protection beyond low temperature control and,
thereby, offers substantial advantages in terms of food
safety, spoilage and economics.

Organic  acids are the most frequently used
chemical decontaminants (Belk, 2001) and are one of the
Generally Recognized As Safe {(GRAS) compounds.
Several authors have studied the effect of organic
acids (especially lactic acid) on bacterial populations as
well as on certain specific pathogenic organisms
(Ockerman ef al., 1974; Osthold et al., 1983; Smulders
and Woolthius, 1985; Anderson and Marshall, 1990,
Shelef, 1994, Bajay ef al, 2003) and reported that
lactic acid treatment, when applied early postmortem,
significantly reduced these microorganisms. Hence, the
present study has been undertaken to identify the
optimum concentration and contact time combination of
Lactic Acid (LA) for the decontamination of buffalo offals.

MATERIALS AND METHODS

A study to assess the effect of lactic acid on quality
of buffalo offals was carried out in the Division of
Livestock Products Technology, TVRI, Bareilly during the
period from November 2004 to January 2006.

Collection of buffalo offal samples: Buffalo offals viz.,
head meat, heart, liver and rumen were collected from
Bareilly (India) offal market within 3 to 4 h of slaughter
and were packed individually in clean polyethylene bags.
Then, they were transported in insulated, iced containers
to microbiology laboratory of Livestock Products
Technology (LPT) division, Indian Veterinary Research
Institute, under hygiemc condition for treatment and
analysis.

Standardizing contact time for lactic acid solutions
(Preliminary trials): Each kind of offal was hygiemcally
cut into pieces of 100 g. one piece was washed with sterile
tap water and was maintained as control. The remaining
Ppleces were separately dipped in glass beakers containing
solutions of 1% lactic acid (pH 2.6) for 5, 10, 15, 20, 25 and
30 sec. After the specified periods of immersion, the offal
pieces were removed, drained and placed individually in
clean plates. Sensory analysis was conducted 45 min
after the treatments by a sensory panel comprising
postgraduate  students and scientists of Livestock
Products Technology Division, Indian Veterinary
Research  Institute.  Sensory evaluation scale as
described by Anna (2001) was suitably modified and used
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for the present study. The maximum contact time at which

the solution of 1% lactic acid had mimmalmo effect on
colour and odour of offal piece was selected for the
further study. The description of scale used in the study
1s given below.

Score Eftect on odour Effect on colour

6 Odour improved Colour improved

5 No chemical odour No bleaching

4 Traces of chemical odour Mild bleaching

3 8light chemical odour Moderate bleaching
2 Moderate chemical odour Severe bleaching

1 Strong chemical odour Very severe bleaching

Similar procedure was repeated using solutions of 1.5
(pH 2.5) and 2% (pH 2.4} lactic acid to identify a suitable
contact time for each. Sterile tap water was used for the
preparation of different lactic acid solutions (vol/vol) and
the lactic acid (Hi media, Bombay, India) used was of
analytical grade.

Treatment of buffalo offals with lactic acid solutions:
Each kind of offal was hygienically cut mto pieces of
100 g and the pieces were divided into four groups. Offal
pleces from three groups were mdividually dipped in 1,
1.5 and 2% lactic acid solutions at ambient temperature
for standardized contact times, respectively. The fourth
group was washed with sterile tap water and was
maintained as a control. Then, the control and treated
offal pieces were analyzed 45 min after the treatments for
various quality characteristics viz., microbial, sensory and
physico-chemical parameters.

Microbial quality: Microbiological quality of control and
treated offal pieces were determined based on total viable
counts, coliform counts and staphylococcal counts. All
microbial groups were assessed by pour plate method
following the procedures of American Public Health
Association (APHA, 1984). Five grams from each offal
plece was aseptically blended with 45 mL of 0.1% sterile
peptone water in a pre-sterilized mortar. Decimal dilutions
were prepared from the blended samples using sterile
0.1% peptone water. For the counts, one ml of each of the
serially diluted homogenate was mnoculated mn duplicate,
to the appropriate growth media in sterile petri dishes
using pour plate method. Inocula on plate count agar
were incubated at 37+1°C for 48 h under aerobic
conditions to assess the total viable counts. Enumeration
of coliforms was carried out on Violet Red Bile Agar
(VRBA) incubated at 37+1°C for 24 h aerobically.
Staphyvlococci were emumerated on Baird Parker Agar
incubated at 37+1°C for 48 h under aerobic conditions.
The average numbers of colonies were expressed as
log,, cfu g~ of head meat. All the work was carried
out 1 a clean UV sterilized laminar flow.
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Table 1: Buffalo offal samples processed to study the effect of lactic acid solutions on microbial, sensory and physicochemical characteristics

No. of samples processed

Concentration and

type of decontaminant used Contact time Head meat Heart Liver Rumen Total
TLactic acid treatment

1. Control - 5 5 5 5 20
2. 1% Lactic acid 20 sec 5 5 5 5 20
3. 1.5% Lactic acid 15 sec 5 5 5 5 20
4. 2% Lactic acid 10 sec 5 5 5 5 20
Total 20 20 20 20 80

Sensory characteristics: The effect of treatments on
colour and odour of offal pieces were assessed 45 min
after the treatments by a sensory evaluation panel
comprising post graduate students and scientists of LPT
division. The six pomt sensory scale as described by
Anna (2001) was used for scoring colour and odour of
offal pieces with suitable modifications.

Physicochemical characteristics: The control and treated
offal pieces were evaluated for pH and titratable acidity.

pH: pH of the offal pieces were determined by
homogemzing 10 g of sample from each offal piece
(control and treated) with 50 mI., distilled water in Ultra
Turrex (IKA, Model T-25, Germany) homogenizer for one
min at 3000 rpm. pH of the suspension was recorded by
immersing the combined glass electrode of digital pH
meter (Model CP-901, Century Instruments Ltd., India).

Titratable acidity: Method described by Konecko (1979)
was used with some modifications for estimation of
titratable acidity. Five g of sample from each offal piece
(control and treated) was homogenized in distilled water
and volume was made upto 50 mL. The homogenate was
filtered through No. 1 Whatman filter paper to prepare the
aliquot. Ten mL of aliquot was titrated against 0.01N
NaOH 1n the burette using 0.1% phenolphthalein solution
as indicator. The volume of 0.01N NaOH per g of sample
utilized was expressed as titratable acidity. The number of

samples processed for each lactic acid treatment 15 given
in the Table 1.

Statistical analysis: For statistical analysis, average
counts of colomes on duplicate plates were transformed
into log CFU g™'. Then the data were analysed using
Analysis of Variance (ANOVA).

RESULTS

Standardizing contact time for lactic acid solutions:
Based on the results of preliminary trials conducted to
standardize the contact time for lactic acid solutions,
20, 15 and 10 sec were chosen for 1, 1.5 and 2% lactic acid
solutions, respectively. Effects of these combinations are
compared in the following paragraphs.
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Effect of lactic acid solutions on microbial quality of
buffalo offals: Effects of tap water washing (control) as
well as immersion in lactic acid solutions on total viable
count, coliforms count and staphylococcal count of
buffale offals have been presented in Table 2.

Head meat: Overall mean values of total viable count for
control and head meat treated with 1, 1.5 and 2% LA were
6.00,5.74, 5.31 and 4.95, (log cfu g ™), respectively. 1% LA
treatment did not result in significant reduction of TVC
when compare to control whereas, 1.5 and 2% LA
treatment resulted mn sigrificant reduction (p<0.01) of TVC
when compare to control. The level of reduction was 0.69
and 1.05 (log cfu g™) for 1.5 and 2% LA treatments,
respectively. Among the treatment groups (1, 1.5 and 2%
LA treated samples), there was a significant difference
(p<0.01) in level of reduction of TVC. 2% LA treatment
resulted in significantly igher (p<0.01) level of reduction
1n TVC when compare to other treatment groups.

Overall mean values of coliform count for control and
head meat samples treated with 1, 1.5 and 2% LA were
5.26,5.04, 4.65 and 4.18, (log cfu g ™), respectively. 1% LA
treatment did not result in significant reduction of
coliforms count when compare to control whereas, 1.5 and
2% LA treatment resulted m significant (p<0.01) reduction
when compare to control. The levels of reduction in
coliform count were 0.61 and 1.08 (log cfu g™") for 1.5 and
2% LA treatment. There was a sigmficant difference
(p<0.01) among the treatment groups. Of the treatment
groups, 2% LA treatment resulted in sigmficantly (p<0.01)
higher reduction of coliforms when compare to other
treatment groups.

The mean staphylococcal counts of control and
1, 1.5 and 2% LA treated head meat samples were 5.62,
5.37, 5.11 and 4.73, (log cfu™g), respectively. 1% LA
treated samples did not differ sigmificantly from control
1.5 and 2% LA treated samples have shown significantly
(p<0.01) lower staphylococcal count when compare to
control. The levels of reduction in staphylococcal count
were 0.51 and 0.89 (log cfu g™ for 1.5 and 2% LA
treatments, respectively. Significant difference (p<0.01)
was observed among the treatment groups. Of the
treatment groups, 2% LA treatment resulted in
significantly higher (p<0.01) reduction in staphylococcal
count while comparing with others.
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Table 2: Effect of Lactic Acid (LLA) solutions on microbial quality of buffalo offals

Average microbial count (log cfii g™)

Kind of buffalo offal Treatments Total viable count Coliforms count Staphylococcal count
Head meat Control 6.00+0. 08 5.26+0.1(7 5.62+0.08
196 T.A/20 sec 5.7440.09* 5.04+0.132 5.37+£0.08
1.5%LA/1S sec 5.31£0.07 4.65+0.13° 5.1140.08"
2%LA/10 sec 4.9540.12° 4.18+0. 1% 4, 73+£0.0%
Heart Control 5.4640.13* 4.98+0.16 5.24+0.12¢
196 T.A/20 sec 5.2240.14%® 4.60+0.18° 5.02+0.13°
1.5%61. A5 sec 4.91+0.18° 4.26+0. 14 4.72+0.15°
290L.A/0 sec 4.43+0.16° 3.75+0.11° 4.26+0.11°
Liver Control 5.534+0.10¢ 5.04£0.15° 5.26+0.08
19 LA/20 sec 5.27+0.00 4 700,150 5.02+£0.09%
1.5%LA/15 sec 5.00£0.14° 4.38+0.15 4.69+0.11°
290L.A/0 sec 4.59+0.08° 3.87+0.1° 4.36+0.09°
Rumen Control 6.26+0.07* 5.23+0.12¢ 5.69+0.08
19 LA/20 sec 6.04+0. 0% 4.91+0.11* 5.45+0.09
1.5%LA/1S sec 5.740.12 4.46+0.12° 5.1140.09°
2%LA/10 sec 5.3140.1C° 4.0440.1¢F 4.81+£0.0%

Means within a column for given offal sharing the same letter did not differ significantly (p<0.01)

Heart: The mean values of TVC for control and 1, 1.5 and
2% LA treated heart samples were 5.46,5.22, 4.91 and 4.43,
(log cfug™), respectively. 1% LA treatment did not result
in significant reduction of TVC when compare to control
whereas, 1.5 and 2% LA treatment resulted mn significant
reduction (p<0.01) of TVC when compare to control.
The level of reduction was 0.55 and 1.03 (log cfu g™") for
1.5 and 2% LA treatments, respectively. Among the
treatment groups, no significant difference m level of
reduction of TVC was observed between 1 LA and 1.5%
LA treatment. 2% LA treatment resulted in significant
reduction (p<0.01) of TVC when compare to 1 as well as
1.5% LA treatment.

The mean coliform counts of control and heart
samples treated with 1, 1.5 and 2% 1A were 4.98, 4.60, 4.26
and 3.75, (log cfu g™, respectively. No statistical
difference were observed between 1% LA treated samples
and control. However, 1.5 and 2% LA treated samples
have shown significant (p<<0.01) reduction in coliform
count when compare to control. The levels of reduction in
coliform count were 0.72 and 1.23 (log cfug™") for 1.5 and
2% LA treatment. Among the treatment groups, 2% LA
treated samples have shown significant (p<<0.01) reduction
in coliform count when compare to 1 and 1.5% LA treated
samples whereas, there was no significant difference
between | and 1.5% LA treated samples.

Overall mean values of staphylococcal count for
control and 1, 1.5 and 2% LA treated heart samples were
5.24, 5.02, 472 and 4.26 (log cfu g™"), respectively. No
significant difference was observed between 1% LA
treated samples and control, whereas 1.5 and 2% LA
treated samples have shown significantly (p<0.01) lower
staphylococcal count while comparing with control.
The levels of reduction were 0.52 and 0.98 (log cfug™) for
1.5 and 2% LA treatments, respectively. Among the
treatment groups, 2% LA treated samples have shown
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significantly (p<0.01) lower staphylococecal count while
comparing with 1 as well as 1.5% LA treated samples
whereas no significant difference was observed between
1 and 1.5% LA treated samples.

Liver: Overall mean values of TVC for control and 1%, 1.5
and 2% LA treated liver samples were 5.53, 5.27, 5.00 and
4.59, (log cfu g™"), respectively. No significant difference
1n level of reduction of TVC was perceived between 1%
LA treated samples and control whereas, 1.5 and 2% LA
treated samples showed significantly (p<0.01) lower TVC
while comparing to control. The level of reduction was
0.53 and 0.94 (log cfu g ™" for 1.5 and 2% LA treatments,
respectively. Among the treatment groups, 2% LA treated
samples have shown significantly (p<0.01) lower TVC
when compare to 1 and 1.5% LA treated samples. There
was no statistical difference between 1 and 1.5% LA
treated samples.

Overall mean values of coliform count for control and
liver samples treated with 1, 1.5 and 2% LA were 5.04, 470,
4.38 and 3.87, (log cfu g™, respectively. No statistical
difference was observed between 1% LA treated samples
and control with respect to coliform count, whereas 1.5%
as well as 2% LA treated samples has shown significant
{(p<0.01) reduction in coliform count when compare to
control. The levels of reduction in coliform count were
0.66 and 1.17 (log cfu g™) for 1.5 and 2% LA treatment.
Among the treatment groups, 1 and 1.5% LA treated
samples did not differ sigmficantly. However, 2% LA
treated samples have shown sigmficantly (p<0.01) lower
coliform count when compare to 1 as well as 1.5% LA
treated samples.

Mean staphylococeal count of control and 1, 1.5%
and 2% LA treated liver samples were 5.26, 5.02, 4.69 and
4.36, (log cfu g"), respectively. No statistical difference

was observed between 1% LA treated samples and
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control whereas 1.5 and 2% LA treated samples showed
significantly (p<0.01) lower staphylococcal counts whle
comparing with control. The levels of reduction in
staphyloceccal count were 0.52 and 0.90 (log cfu g™') for
1.5 and 2% LA treatments, respectively. Among the
treatment groups, significant difference (p<0.01) was
observed in the level of reduction of staphylococcal
count. Of the treatment groups, 2% LA treatment
resulted in significantly (p<0.01) higher reduction in
staphylococcal count while comparing with others.

Rumen: Mean values of TVC for control and 1, 1.5 and
2% LA treated rumen samples were 6.26, 6.04, 5.74 and
5.31, (log cfu g "), respectively. No significant difference
was observed between 1% LA treated samples and
control whereas, 1.5 and 2% LA treated samples had
significantly (p<0.01) lower TVC when compare to control.
The level of reduction was 0.52 and 0.95 (log cfu g™") for
1.5 and 2% LA treatments, respectively. Among the
treatment groups, 2% LA treatment resulted in
significantly (p<0.01) higher reduction in TVC while
comparing with other treatment groups.

Overall mean values of coliform count for control and
rumen samples treated with 1, 1.5 and 2% LA were 5.23,
491, 446 and 4.04, (log cfu g™"), respectively. No
statistical difference was observed between 1% LA
treated samples and control but, 1.5 as well as 2% LA
treated samples has shown sigmificantly (p<0.01) higher
reduction in coliform count when compare to control.
The levels of reduction in coliform count were 0.77 and
1.19 (log cfug™) for 1.5 and 2% LA treatment. Among the
treatment groups, 2% LA treatment has resulted in
significantly (p<0.01) higher reduction in coliform count
when compare to other treatment groups.

Mean staphylococcal counts for control and 1, 1.5
and 2% LA treated rumen samples were 5.69, 5.45, 5.11
and 4.81 (log cfu g™"), respectively. 1% LA treated
samples did not differ significantly from control whereas
1.5 as well as 2% LA treated samples have shown
significantly (p<0.01) lower staphylococcal count while
comparing with control. The levels of reduction in
staphylococcal count were 0.58 and 0.88 (log cfu g™') for
1.5 and 2% LA treatments. Significant difference (p<<0.01)
was perceived among the treatment groups. Of the
treatment groups, 2% LA treatment resulted in
significantly (p<0.01) lugher reduction m staphylococcal
count while comparing with others.

Effect of lactic acid solutions on sensory characteristics
of buffalo offals: Effect of Lactic Acid (LA) treatments
(1%/20, 1.5%/15 and 2%/10 sec) on odour and colour of
buffalo offals have been presented i Table 3. Tap water
washed buffalo offals were used as control.
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Table 3: Effect of Lactic Acid (1.A) sohitions on sensory quality of buffalo
offals

Sensory scores

Kind of buffalo offal Treatments Odour Colour
Head meat Control 5.00+0. 007 5.00+0.00F
1% LA/20 sec 4.4840.11" 4 4320.16"
1.5%L.A/15 sec 4.244+0.12° 4.48+0.11°
2% A0 sec 4.1940.11" 4.24£0.17"
Heart Control 5.00+0.007 5.0040.007
1% LA/20 sec 4.2940.14" 4.14+0.100
1.5%L.A/15 sec 4.00+0.15% 4.19+0.15°
2% A0 sec 3.86+0.16° 4.1040.14"
Liver Control 5.00+0.007 5.0040.007
1% LA/20 sec 4.3340.14" 4.71+0.20%
1.5%L.A/15 sec 3.90+0.17 4.19+0.19"
2%ILA/0 sec 3.76+0.18° 4.054+0.16"
Rumen Control 5.00+0.007 5.0040.007
1% LA/20 sec 4.24+0.15" 4.57+0.16%
1.5%L.A/15 sec 3.81+0.15 4.19+0.15™
2%l A0 sec 3.62+0.18 4.054+0.22

Means within a column for given offal sharing the same letter did not differ
significantly (p<0.01)

Head meat: Overall mean odour scores for control and
1, 1.5 and 2% LA treated head meat samples were 5.00,
4.48, 4.24 and 4.19, respectively. All the treatment groups
have differed sigmficantly (p<0.01) from control whereas,
no significant difference was observed among the
treatment groups.

Mean colour scores of control and 1, 1.5 and 2% LA
treated head meat were 5.00, 443, 448 and 4.24,
respectively. All the treatment groups have differed
significantly (p<<0.01) from control. Among the treatment
groups, no significant difference was noticed.

Heart: The mean odour scores for control and 1, 1.5 and
2% LA treated heart samples were 5.00, 4.29, 400 and
3.86, respectively. All the treatment groups have differed
significantly (p<0.01) from control. Among the treatment
groups, 2% LA treated samples differed significantly
(p<0.01) from 1% LA treated samples. No statistical
difference was observed between 1 and 1.5% LA treated
samples as well as between 1.5 and 2% LA treated
samples.

Mean colour scores of control and 1, 1.5 and 2% LA
treated heart samples were 5.00, 4.14, 4.19 and 4.10,
respectively. Control has differed significantly (p<0.01)
from all the treatment groups whereas, no statistical
difference was observed among the treatment groups.

Liver: Mean odour scores of control and 1, 1.5 and 2%
LA treated liver samples were 5.00, 433, 3.90 and 3.76,
respectively. All the treatment groups have differed
significantly (p<0.01) from control. Simailarly, 1% LA
treated samples differed significantly (p<<0.01) from 1.5 as
well as 2% LA treated samples. No statistical difference
was observed between 1.5 and 2% LA treated samples.
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Mean colour scores of control and 1, 1.5 and 2% LA
treated liver samples were 5.00, 471, 419 and 4.05,
respectively. 1% LA treated samples did not differ
significantly from control, whereas 1.5 and 2% LA treated
samples differed significantly (p<0.01) from control.
Among treatment groups, 1% LA treated samples differed
significantly (p<0.01) from 1.5% as well as 2% LA treated
samples. No significant difference was observed between
1.5 and 2% LA treated samples.

Rumen: Mean odour scores of contrel and 1, 1.5 and 2%
LA treated rumen samples were 5.00, 4.24, 3.81 and 3.62,
respectively. All the treatment groups have differed
significantly (p<0.01) from control. 1% LA treated samples
differed significantly (p<0.01) from 1.5 as well as 2% LA
treated samples. No statistical difference was observed
between 1.5 and 2% LA treated samples.

Mean colour scores of control and 1, 1.5 and 2% LA
treated rumen samples were 5.00, 4.57, 419 and 4.05,
respectively. 1% LA treated samples did not differ
significantly from control whereas, 1.5 and 2% LA treated
samples differed significantly (p<0.01) from control. No
significant difference was observed between 1 and 1.5%
LA treated samples as well as between 1.5 and 2% LA
treated samples. 1% LA treated samples differed
significantly (p<0.01) from 2% LA treated samples.

Effect of lactic acid solutions on physicochemical
characteristics of buffalo offals: Effect of lactic acid
treatments (1%/20, 1.5%/15 and 2%/10 sec) on pH and
titratable acidity of buffalo offals have been presented
Table 4. Tap water washed buffalo offals were used as
control.

Head meat: Overall mean pH values for control and 1, 1.5
and 2% LA treated head meat samples were 6.31, 5.42, 5.27
and 4.98, respectively. All the treatment groups differed
significantly (p<0.01) from control. There was no
significant difference between 1 and 1.5% LA treated
samples. One and 1.5% LA treated samples differed
significantly (p<0.01) from 2% LA treated samples.

Overall mean values of titratable acidity for control
and 1, 1.5 and 2% LA treated head meat samples were
0.81, 0.96, 1.09 and 1.21, respectively. Titratable acidity of
all the treatment groups was significantly (p<0.01) higher
than that of control. Similarly, among the treatment
groups, 2% LA treatment resulted in sigmficantly (p<0.01)
higher titratable acidity.

Heart: Mean pH values of control and 1, 1.5 and 2%
LA treated heart samples were 5.81, 516, 5.06 and
4.74, respectively. All the treatment groups differed
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Table 4: Effect of Lactic Acid (I.A) solutions on certain physicochemical
characteristics of buffalo offals

Physicochemical characteristics

Kind of offals Treatments pH Titratable acidity
Head meat Control 6.31+0.08 0.81+0.04%
1% LA/20 sec 5.42+0.03" 0.96+0.03°
1.5%L.A/15 sec 5.27+0.05 1.09+0.03°
2% A0 sec 4.98+£0.06° 1.21+0.03
Heart Control 5.81+0.02¢ 0.86+0.02¢
1% LA/20 sec 5.16£0.04° 1.10+0.03°
1.5%L.A/15 sec 5.06+0.05° 1.19+0.02¢
2% A0 sec 4.74£0.07 1.26+0.028
Liver Control 6.35+0.04% 5.26+0.05°
1% LA/20 sec 5.75+0.05° 5.38+0.04°
1.5%L.A/15 sec 5.50+0.07 5.50+0,04
2%ILA/0 sec 5.27+0.108 5.82+0.03%
Rumen Control 6.50+0.02¢ 0.62+0.01°
1% LA/20 sec 5.75=0.04" 0.63+£0.02°
1.5%L.A/15 sec 5.5240.06° 0.71+0.02
2%l A0 sec 5.30£0.07 0.89+0, 020

Means within a column for given offal sharing the same letter did not differ
significantly (p<0.01)

significantly (p<0.01) from control. There was no
significant difference between 1 and 1.5% LA treated
samples. One and 1.5% LA treated samples differed
sigmificantly (p<0.01) from 2% LA treated samples.
Mean values of titratable acidity for control and 1, 1.5
and 2% LA treated heart samples were 0.86, 1.10, 1.19 and
1.26, respectively. Titratable acidity of all the treatment
groups was significantly (p<0.01) lugher than that of
control. Among the treatment groups, 2% LA treatment
resulted in significantly (p<<0.01) higher titratable acidity.

Liver: Overall mean pH values for control and 1, 1.5 and
2% LA treated liver samples were 6.35, 5.75, 5.50 and
5.27, respectively. All the treatment groups differed
significantly (p<0.01) from control. There was significant
difference (p<0.01) among the treatment groups.

Overall mean values of titratable acidity for control
and 1, 1.5 and 2% LA treated liver samples were 5.26,
538, 559 and 5.82, respectively. Titratable acidity of
all the treatment groups was significantly (p<0.01)
higher than that of control except 1% LA treatment.
Among the treatment groups, 2% LA treatment resulted
1n sigmficantly (p<0.01) higher titratable acidity.

Rumen: Mean pH values of control and 1, 1.5 and 2%
LA treated rumen samples were 6.50, 5.75, 5.52 and
5.30, respectively. All the treatment groups differed
significantly (p<<0.01) from control. Treatment groups also
differed significantly (p<<0.01) among them.

Overall mean values of titratable acidity for control
and 1, 1.5 and 2% LA treated rumen samples were 0.62,
0.63, 0.71 and 0.89, respectively. Titratable acidity of 1.5%
and 2% LA treated samples was sigmficantly (p<0.01)
higher than that of control whereas 1% LA treatment did
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not differ significantly. Among the treatment groups, 2%
LA treatment resulted in significantly (p<0.01) higher
titratable acidity.

DISCUSSION

From the above results, it has been found that 2%
lactic acid appears to be more effective when compared to
1 and 1.5% may be due to the reason that acid exhibits
effective antimicrobial action, only when appropriate
amounts of undissociated molecules of that acid penetrate
bacterial cell by means of diffusion and mterfere with intra
cellular enzymes (Smulders ef al., 1986). Increasing the
amount of acid applied or lowering the pH will increase
the amount of undissociated acid molecules, thereby,
antimicrobial action. The results of present study are in
confirmation with the work done by Saoji et al. (1990) who
observed similar results in buffalo meat streaks treated
with progressively higher concentration of lactic acid
solutions. Delmore et af. (2000) also reported that
immersion of 6 beef variety meat (cheek meat, large
mtestine, lips, liver, oxtail and tongue) in 2% lactic acid
solution for 10 sec resulted in reduction of aerobic
plate count (= 0.7 log CFU g™ and total coliforms count
(=0.51og CFU g™"). Patterson and Gribbs (1979) observed
a 2 log CFU cm ™ reduction of aercbic plate counts on
beef liver following immersion in 1% (vol/vol) lactic acid
(7°C) for 15 min with constant agitation Similarly,
Woolthuis et al. (1984) also reported that immersion of
pork livers for 5 min in 0.2% (vol/vol) solution of lactic
acid and the resulting product had a total colony count
that was 2.2 log CFU g™ lower than that for control.

Woolthuis and Smulders (1985) used lactic acid (2%)
to decontaminate calf carcasses and reported that 3 was
no effect on the flavour of treated carcasses whereas
slight to traces of chemical odour was observed in the
treatment groups of all kind of buffalo offals in the present
study when compared to their respective controls. The
sensory evaluation was conducted 24 h after the
treatment by those researchers whereas 45 min after
the treatment in the present study which might be
attributed to the difference in these results. However,
Saoji et al. (1990) observed a mild acidic odour in buffale
meat streaks treated with 4% lactic acid solution. Mild
bleaching in colour was observed in buffale offals of all
the treatment groups when compared to their respective
controls. Delmore et al (2000) found that immersion
treatments of variety meats had greatest effect on
their color and also reported that the colour of
beef liver was lighter after immersion in 2% lactic acid
for 10 sec. Saoji et al. (1990) also observed similar
discolouration m buffalo meat streaks treated with 4%
lactic acid for 10-15 sec.
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Compare to control as well as other treatment groups,
2% LA treated buffalo offals had significantly lower
pH  which might be contributed by the higher
concentration of acid molecules in 2% lactic acid solution.
Similarly, 2% LA treated buffalo offals had significantly
higher titratable acidity when compared with control as
well as other treatment groups. Factors that were
responsible for lowering the pH might be contributed to
this higher titratable acidity.

CONCLUSION

Overall, immersicn of buffaloe offals 1n 2% lactic acid
for 10 sec significantly reduced the levels of total viable
count, coliforms count and staphylococcal count. Hence,
this treatment would result in buffalo offals of improved
quality and safety.
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