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Effects of Lactic Acid on Quality of Buffalo Offals

P. Selvah, S.K. Mendiratt K.Porteehand K.N. Bhilegaonkar
!Division of Livestock Products Technology,
“Division of Veterinary Public Health, IVRI, |zat nagar, Bareilly, UP, India

A study was carried out to determine the influeatédifferent concentration and contact time corakions of lactic acid
solutions on microbial, sensory and physico-chehtbaracteristics of buffalo offals viz., head méwtart, liver and rumen.
The following concentration and contact time conalions were used: 1% lactic acid for 20 sec, 1.8&4id acid for 15 sec
and 2% lactic acid for 10 sec. A total of 80 buffalffal samples (20 numbers of each kind) wereectdld from a buffalo
offal market and subjected to immersion treatmemater washed offal pieces were used as conti®&nsory evaluations
were conducted using a sensory panel comprisintgraaiiate students and scientists of Livestock lrrisdTechnology
division, Indian Veterinary Research Institute {(a)d The data obtained were subjected to statlsdoalysis using the
analysis of variance (ANOVA). Mean lggreductions (CFU/g) achieved, based on the difteteratments and kinds of
buffalo offal were between 0.22 and 1.05 for tatialble counts; 0.22 and 1.19 for coliforms coumsd 8.25 and 0.98 for
staphylococcal counts. Immersion in 2% lactic asidution for 10 sec gave the best overall reductffect. Sensory
evaluations recorded minimal effects of treatmemtuffalo offals. These findings show that immensin 2% lactic acid
for 10 sec is suitable for decontamination of blofiaffals.
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The shelf life of meat is mainly determined by matand substantially reduce the initial microbial load; asesult,
degree of initial contamination of carcass surfacesfewer microorganisms are present, which are thememo
Numerous studies have described the numbers aed tfp easily inhibited in subsequent processing stepskdoin and
bacteria on fresh meats. Most of which deal witle th Anderson (1992) also concluded that a decontaroimatiep
microbial flora of carcasses whereas only few repmelate  during the slaughtering process can reduce contdiom
to the microbial flora of organ meats. Gardner @97 and possibly contribute to improvement of shelé ldnd
reported initial total colony counts (TCC) of lggpf 4 to 5 safety and should be an essential part of the
CFU/cnt on porcine liver, resulting in spoilage when countslaughtering/dressing process.
had increased to lggof 8 to 9 CFU/crhafter 7 day of  Several methods have been developed for bacterial
storage at 8. According to Shelef (1975), initial bacterial reduction on carcasses which include trimming (&retsal.,
counts of beef livers from supermarkets were agprately ~ 1995a,b), water washing (Hardéhal., 1995; Reagast al.,
10°/g. The microbial flora consisted of gram positbaxci, 1996), hot water spraying (Smith and Graham, 195t@am
spore formers, coliforms and gram negative rodsindeet ~ pasteurizing (Phebuet al., 1997), as well as sanitizing by
al. (1982) evaluated aerobic plate counts (APCs) @lso ~ chemicals such as organic acids (Harial., 1995; Dorsa
determined the presence of specific genera (et a., 1997b), chlorine compounds (Kotué al., 1974),
Stapylococcus and Streptococcus) on beef livenesicand ~ Polyphosphates (Dickscet al., 1994) and disinfectants.
heart obtained from commercial packaging plant.igity, Although there are several studies on decontanoimatf
Sinell et al. (1984) determined the frequency afusence ~ carcasses, only limited reports are available ofalsof
of Salmonella spp. on beef heart, lung and rumera at (Patterson and Gibbs, 1979; Woolthues al., 1984;
central market in Germany. Sheridan and Lynch (1988Delmoreet al., 2000). These studies on carcasses and offals
observed the influence of processing and refrigerabn indicate that an efficient method of surface deapnihation
the bacterial numbers of beef offals. These studidicate  Provides an additional barrier protection beyondw lo
that offals are generally meat products with podecrabial ~ temperature control and, thereby, offers substantia
quality. Control and reduction of such contaminatie of ~ advantages in terms of food safety, spoilage andauics.

great concern. Generally, decontamination procedure Organic acids are the most frequently used chemical
decontaminants (Belk, 2001) and are one of the rgéipe
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Marshall, 1990; Shelef, 1994; Bajat al., 2003) and
reported that lactic acid treatment, when appliedlye
postmortem, significantly reduced these microorgausi
Hence, the present study has been undertakenrttifidine
optimum concentration and contact time combinatadn
lactic acid (LA) for the decontamination of buffadffals.

MATERIALSAND METHODS

A study to assess the effect of lactic acid on igualf
buffalo offals was carried out in the Division oivestock
Products Technology, IVRI, Bareilly during the metifrom
November 2004 to January 2006.

Collection of buffalo offal samples. Buffalo offalsviz.,
head meat, heart, liver and rumen were collectemh fr
Bareilly (India) offal market within 3 to 4 hrs sfaughter
and were packed individually in clean polyethyléags.
Then, they were transported in insulated, icedaoets to
microbiology laboratory of Livestock Products Teology
(LPT) division, Indian Veterinary Research Ins@utinder
hygienic condition for treatment and analysis.

Standardizing contact time for lactic acid solutions
(Preliminary trials). Each kind of offal was hygienically
cut into pieces of 100 g. one piece was washed stétile
tap water and was maintained as control. The ranwin
pieces were separately dipped in glass beakersioorg
solutions of 1% lactic acid (pH 2.6) for 5, 10, 2B, 25 and
30 sec. After the specified periods of immersidre bffal
pieces were removed, drained and placed indiviguall
clean plates. Sensory analysis was conducted 45aften
the treatments by a sensory panel comprising pactigite
students and scientists of Livestock Products Telclyy
Division, Indian Veterinary Research Institute. Sany
evaluation scale as described by Anna Anandh (20@&E)
suitably modified and used for the present studiie T
maximum contact time at which the solution of 1%tia
acid had minimal/no effect on colour and odour €flo
piece was selected for the further study. The datsmn of
scale used in the study is given below.

Score Effect on odour Effect on colour

Odour improved Colour improved
No chemical odour No bleaching
Traces of chemical odour Mild bleaching

Slight chemical odour Moderate bleaching

Moderate chemical odour Severe bleaching

P N W b~ 0o

Strong chemical odour Very severe bleaching

Similar procedure was repeated using solutions.®f{dH
2.5) and 2% (pH 2.4) lactic acid to identify a abie
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contact time for each. Sterile tap water was usedtlie
preparation of different lactic acid solutions (wol) and
the lactic acid (Hi media, Bombay, India) used was
analytical grade

Treatment of buffalo offals with lactic acid solutions.
Each kind of offal was hygienically cut into pieagfs100 g
and the pieces were divided into four groups. Offalces
from three groups were individually dipped in 1%5% and
2% lactic acid solutions at ambient temperature for
standardized contact times, respectively. The fogroup
was washed with sterile tap water and was mairdaasea
control. Then, the control and treated offal piecesre
analyzed 45 min after the treatments for varioualityu
characteristicsiz., microbial, sensory and physico-chemical
parameters.

Microbial quality. Microbiological quality of control and
treated offal pieces were determined based on toable
counts, coliform counts and staphylococcal coumH.
microbial groups were assessed by pour plate method
following the procedures of American Public Health
Association (APHA, 1984). Five grams from each bffa
piece was aseptically blended with 45 ml of 0.1%rikt
peptone water in a pre-sterilized mortar. Deciniltions
were prepared from the blended samples usingest@rl%
peptone water. For the counts, one ml of eache&drially
diluted homogenate was inoculated in duplicate,the
appropriate growth media in sterile petri dishemgigpour
plate method. Inocula on plate count agar wereliatad at
37+1°C for 48 hrs under aerobic conditions to assess the
total viable counts. Enumeration ofliforms was carried
out on Violet Red Bile Agar (VRBA) incubated ati37C
for 24 hrs aerobicallyStaphylococci were enumerated on
Baird Parker Agar incubated at 8IPC for 48 hrs under
aerobic conditions. The average numbers of colowiese
expressed as legfu/g of head meat. All the work was
carried out in a clean UV sterilized laminar flow.

Sensory characteristics. The effect of treatments on
colour and odour of offal pieces were assessedid5after
the treatments by a sensory evaluation panel cemgri
post graduate students and scientists of LPT diisihe
six point sensory scale as described by Anna Ang2dd1)
was used for scoring colour and odour of offal pgewith
suitable modifications.

Physicochemical characteristics
The control and treated offal pieces were evalutaegH
and titratable acidity.

pH. pH of the offal pieces were determined by
homogenizing 10 g of sample from each offal piemn{rol
and treated) with 50 ml distilled water in Ultrarfex (IKA,
Model T-25, Germany) homogenizer for one min atB00
rpm. pH of the suspension was recorded by immersgiag



combined glass electrode of digital pH meter (MoGél-
901, Century Instruments Ltd., India).

resulted in significantly higheiP(< 0.01) level of reduction
in TVC when compare to other treatment groups.
Overall mean values of coliform count for conteoid

Titratable acidity. Method described by Konecko (1979) head meat samples treated with 1%, 1.5% and 2% & w
was used with some modifications for estimation 0f5.26, 5.04, 4.65 and 4.18, (log CFUfgspectively. 1% LA

titratable acidity. Five g of sample from each bfféece
(control and treated) was homogenized in distieder and
volume was made upto 50 ml. The homogenate wasefdt
through No. 1 Whatman filter paper to prepare tliguat.
10 ml of aliquot was titrated against 0.01N NaOHtlie
burette using 0.1% phenolphthalein solution as ciaidi.
The volume of 0.01N NaOH per g of sample utilizedsw
expressed as titratable acidity.

treatment did not result in significant reductidncoliforms
count when compare to control whereas, 1.5% and-2%
treatment resulted in significan® & 0.01) reduction when
compare to control. The levels of reduction in footn
count were 0.61 and 1.08 (log CFU/qg) for 1.5% a%d LA
treatment. There was a significant differenée < 0.01)
among the treatment groups. Of the treatment gro2¥s
LA treatment resulted in significantiyP(< 0.01) higher

The number of samples processed for each lactid acreduction of coliforms when compare to other tremim

treatment is given below in the table.

Concentration and ~ Contact Number of samples processed

type of time Total

decontaminant used  (sec) Head |, .t Liver Rumen
meat
Lactic acid treatment
1. control - 5 5 5 5 20
2. 1% Lactic acid 20 5 5 5 5 20
3. 1.5% Lactic acid 15 5 5 5 5 20
4. 2% Lactic acid 10 5 5 5 5 20
Total 20 20 20 20 80

groups.
The mean staphylococcal counts of control and 1%861
and 2% LA treated head messimples were 5.62, 5.37, 5.11
and 4.73, (log CFU/g) respectively. 1% LA treasadnples
did not differ significantly from control. 1.5% arzbo LA
treated samples have shown significanBy<( 0.01) lower
staphylococcal count when compare to control. ewels
of reduction in staphylococcal count were 0.51 @89
(log CFU/qg) for 1.5% and 2% LA treatments, respestyi.
Significant difference ¥ < 0.01) was observed among the
treatment groups. Of the treatment groups, 2% kAtment

Statistical analysis. For statistical analysis, average counts,egited in significantly higherP(< 0.01) reduction in

of colonies on duplicate plates were transformedd ing

staphylococcal count while comparing with others.

CFU/g. Then the data were analysed using analykis o

variance (ANOVA).
RESULTS

Standardizing contact time for lactic acid solutions.
Based on the results of preliminary trials conddcte
standardize the contact time for lactic acid sohsi 20 sec,
15 sec and 10 sec were chosen for 1%, 1.5% anda2ié |
acid solutions, respectively. Effects of these cimations
are compared in the following paragraphs.

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 totible
count, coliforms count and staphylococcal courthuffalo
offals have been presented in table 1.

Head meat. Overall mean values of total viable count for However, 1.5% and 2%

control and head meat treated with 1%, 1.5% andL2%
were 6.00, 5.74, 5.31 and 4.95, (log CFU/g) respelgt

1% LA treatment did not result in significant retan of

TVC when compare to control whereas, 1.5% and 2%
treatment resulted in significant reductioR € 0.01) of
TVC when compare to control. The level of reductieas
0.69 and 1.05 (log cfu/g) for 1.5% and 2% LA treaits,
respectively. Among the treatment groups (1%, 1&9%
2% LA treated samples), there was a significarfedéhce
(P < 0.01) in level of reduction of TVC. 2% LA treatnte
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Heart. The mean values of TVC for control and 1%, 1.5%
and 2% LA treated heasamples were 5.46, 5.22, 4.91 and
4.43, (log CFU/g) respectively. 1% LA treatment didt
result in significant reduction of TVC when compare
control whereas, 1.5% and 2% LA treatment resulted
significant reduction ¥ < 0.01) of TVC when compare to
control. The level of reduction was 0.55 and 1.0&y (
CFU/g) for 1.5% and 2% LA treatments, respectively.
Among the treatment groups, no significant diffeenn
level of reduction of TVC was observed between 1% L
and 1.5% LA treatment. 2% LA treatment resulted in
significant reduction® < 0.01) of TVC when compare to
1% as well as 1.5% LA treatment.

The mean coliform counts of control and heart saspl
treated with 1%, 1.5% and 2% LA were 4.98, 4.6864nd
3.75, (log CFU/g) respectively. No statistical diffince
were observed between 1% LA treated samples ardoton

significant @ < 0.01) reduction in coliform count when
compare to control. The levels of reduction in fooin
count were 0.72 and 1.23 (log CFU/qg) for 1.5% a# LA

LAreatment. Among the treatment groups, 2% LA tcbate

samples have shown significar®® € 0.01) reduction in
coliform count when compare to 1% and 1.5% LA tdat
samples whereas, there was no significant differenc
between 1% and 1.5% LA treated samples.

LA treated samples have shown



Overall mean values of staphylococcal count fortmdn Table 1. Effect of lactic acid (LA) solutions onarobial quality of
and 1%, 1.5% and 2% LA treated heart samples w@dg 5 buffalo offals
5.02, 4.72 and 4.26, (log CFU/g) respectively. NO

Average microbial count (log cfu/g)

significant difference was observed between 1% tgated Ki“f? fl’f Treatments Total .
samples and control, whereas 1.5% and 2% LA treatedogy (sec) viable Coliforms  Staphyloco
samples have shown significantlyP (< 0.01) lower count count ccal count
staphylococcal count while comparing with contréhe Control 6.00£0.08 5.26+0.1¢ 5.62+0.08
levels of reduction were 0.52 and 0.98 (log CFWég)1.5%  Head 1% LA/20 574009 504+0.13 5.37+0.08
and 2% LA treatments, respectively. Among the trestt meat 165%LA/15 5.31+0.07 4.65x0.13 5.11+0.08
groups, 2% LA treated samples have shown signifigzan ég"r']‘tf‘éllo g'jgfg'% j‘égfg'ig g';ifg'gg
(P < 0.01) lower staphylococcal count while comparing 1% LA/20  5.2240 12 4.60+0.18° 5.02+0.18°
significant difference was observed between 1% hb&o 205LA/10 4.43+0.18 3.7520.1F 4.26+0.1%
LA treated samples. Control 5.53+0.10 5.04+0.1% 5.26%0.08
Liver l%oLA/20 5.27+0.08 4.70+0.18° 5.02+0.09
Liver. Overall mean values of TVC for control and 1%, %(;) IfOAI:/%lS i‘%%ﬁ%%i g'ggfgig j'ggfg'ég
1.5% and 2% LA treated liver samplgs were 5.532.,552(?0 Control 6.26+0.07 5.23+012 5.69+0.08
and 4.59, (log CFU/g) respectively. No significant 1% LA/20  6.04+0.09 4.91+01F 5.45+0.09
difference in level of reduction of TVC was peradv RUMeN | oo aA/15 5744012 4.46+0.12 5.11+0.09
between 1% LA treated samples and control whetke&% 2%LA/10 5.31+0.10  4.04+0.160  4.81+0.09

and 2% LA treated samples showed significarfly(0.01)
lower TVC while comparing to control. The level of Means within a column for a given offal sharing taene letter did
reduction was 0.53 and 0.94 (log CFU/g) for 1.5%d a6  not differ significantly P < 0.01)
LA treatments, respectively. Among the treatmerdugs,
2% LA treated samples have shown significanflyz(0.01) Rumen. Mean values of TVC for control and 1%, 1.5%
lower TVC when compare to 1% and 1.5% LA treatedand 2% LA treated rumesamples were 6.26, 6.04, 5.74 and
samples. There was no statistical difference betvide and .31, (log CFU/qg) respectively. No significant éifénce
1.5% LA treated samples. was observed between 1% LA treated samples andotont
Overall mean values of coliform count for contratldiver ~ Whereas, 1.5% and 2% LA treated samples had signifiy
samples treated with 1%, 1.5% and 2% LA were 5404), (P < 0.01) lower TVC when compare to control. The leve
4.38 and 3.87, (log CFU/gjespectively. No statistical Of reduction was 0.52 and 0.95 (log CFU/g) for 1.886
difference was observed between 1% LA treated sesnpl 2% LA treatments, respectively. Among the treatment
and control with respect to coliform count, wherg&% as  groups, 2% LA treatment resulted in significan®y<(0.01)
well as 2% LA treated samples has shown signifi¢ggnt  higher reduction in TVC while comparing with other

0.01) reduction in coliform count when compare ¢mtcol.  treatment groups.
The levels of reduction in coliform count were 0.686d Overall mean values of coliform count for contraida

1.17 (log CFU/g) for 1.5% and 2% LA treatment. Argon rumensamples treated with 1%, 1.5% and 2% LA were 5.23,
the treatment groups, 1% and 1.5% LA treated saite  4.91, 4.46 and 4.04, (log CFU/qg) respectively. hadistical
not differ significantly. However, 2% LA treatedrsples  difference was observed between 1% LA treated szsnpl
have shown significantlyR( < 0.01) lower coliform count and control but, 1.5% as well as 2% LA treated dambas
when compare to 1% as well as 1.5% LA treated sesnpl ~ shown significantly ® < 0.01) higher reduction in coliform
Mean staphylococcal count of control and 1%, 1.5% a count when compare to control. The levels of reidacin
2% LA treated liver samples were 5.26, 5.02, 4169 436, coliform count were 0.77 and 1.19 (log CFU/g) fob%
(log CFU/g) respectively. No statistical difference was and 2% LA treatment. Among the treatment groups 1206
observed between 1% LA treated samples and contrdieatment has resulted in significantly & 0.01) higher
whereas 1.5% and 2% LA treated samples showetduction in coliform count when compare to other
significantly P < 0.01) lower staphylococcal counts while treatment groups.
comparing with control. The levels of reduction in Mean staphylococcal counts for control and 1%, 15%
staphylococcal count were 0.52 and 0.90 (log CFUidg) 2% LA treated rumen samples were 5.69, 5.45, 5rid a
1.5% and 2% LA treatments, respectively. Among the4.81 (log CFU/g) respectively. 1% LA treated sarspded

treatment groups, significant differenc® & 0.01) was
observed in the level of reduction of staphylocbamant.

not differ significantly from control whereas 1.58% well as
2% LA treated samples have shown significanfly(0.01)

Of the treatment groups, 2% LA treatment resultad ilower staphylococcal count while comparing with ttoh

significantly (P < 0.01) higher reduction in stajgopccal
count while comparing with others.
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The levels of reduction in staphylococcal count evér58
and 0.88 (log CFU/g) for 1.5% and 2% LA treatments.
Significant differenceR < 0.01) was perceived among the



treatment groups. Of the treatment groups, 2% kAtment 3.62, respectively. All the treatment groups haifeictd

resulted in significantly B < 0.01) higher reduction in significantly ® < 0.01) from control. 1% LA treated

staphylococcal count while comparing with others. samples differed significantlyP(< 0.01) from 1.5% as well

as 2% LA treated samples. No statistical differemas

Effect of lactic acid solutions on sensory characteristics  observed between 1.5% and 2% LA treated samples.

of buffalo offals. Effect of lactic acid (LA) treatments

(1%/20 sec, 1.5%/15 sec, and 2%/10 sec) on ododr arfable 1. Effect of lactic acid (LA) solutions omsery quality of

colour of buffalo offals have been presented ietabTap  buffalo offals

water washed buffalo offals were used as control.

Kind of Treatments Sensory scores

Head meat. Overall mean odour scores for control and 1%, pufelo ofel (sec) Odour Colour
1.5% and 2% LA treated head meat samples were 5.48, Control 5.00+0.00  5.00+0.00
4.24 and 4.19, respectively. All the treatment gohave Head 1% LA/20 4.48+0.19  4.43+0.18
differed significantly P < 0.01) from control whereas, no meat 1.5%LA/15 4_24:0_1? 4.4810.12
significant difference was observed among the ineat 206LA/10 4'1910_13 424;0'17
groups.

Mean colour scores of control and 1%, 1.5% and 2% L g-:(;onlt_r,:/lzo iggfggg iggfggg
treated head meatvere 5.00, 4.43, 4.48 and 4.24, Heart | ool A/15  4.0040.18°  4.19+0.18
respectively. All the treatment groups have differe 2%LA/10 3;.8(5_+6.18 4:1010'_13
significantly P < 0.01) from control. Among the treatment Control 5_0010_00 5.00;0_0@
groups, no significant difference was noticed. L 1% LA/20 4'33;0_1ﬁ 4.71;0_2@

iver 0

Heart. The mean odour scores for control and 1%, 1.5% ;(5:)&./%15 ?é%%ﬁ%:li% jégfgig
and 2% LA treated heart samples were 5.00, 4.29, dnd Control 500+0.00 5 .00+0.00
3.86, respectively. All the treatment groups haiféeiced 1% LA/20 4244015 4.57+0.16°
significantly @ < 0.01) from control. Among the treatment Rumen 15%LA/15  3.81+015  4.19+0.18°
groups, 2% LA treated samples differed significarfe? < 206LA/10 3624018  4.05+0.29

0.01) from 1% LA treated samples. No statisticéfiedence
was observed between 1% and 1.5% LA treated saraples Means within a column for a given offal sharing saene letter did
well as between 1.5% and 2% LA treated samples. not differ significantly P < 0.01)

Mean colour scores of control and 1%, 1.5% and 286 L
treated heart samples were 5.00, 4.14, 4.19 an@, 4.1
respectively. Control has differed significantly € 0.01)
from all the treatment groups whereas, no stadstic
difference was observed among the treatment groups.

Mean colour scores of control and 1%, 1.5% and 22 L
treated rumen samples were 5.00, 4.57, 4.19 an§, 4.0
respectively. 1% LA treated samples did not differ
significantly from control whereas, 1.5% and 2% tt@ated
Liver. Mean odour scores of control and 1%, 1.5% and 2%?‘”19'95 diff_ered significantlyP(< 0.01) from control. No
LA treated liver samples were 5.00, 4.33, 3.90 &rkb significant difference was observed between 1% hbs&o

! ' .. LA treated samples as well as between 1.5% and 2% L
treated samples. 1% LA treated samples differed
significantly (P < 0.01) from 2% LA treated samples.

respectively. All the treatment groups have differe
significantly P < 0.01) from control. Similarly, 1% LA
treated samples differed significantly € 0.01) from 1.5%
as well as 2% LA treated samples. No statisticfikince

was observed between 1.5% and 2% LA treated samples Effect qf _Iactic acid solutions on physicochgmicd
Mean colour scores of control and 1%, 1.5% and 2% L characteristics of buffalo offals. Effect of lactic acid

treated liver samples were 5.00, 4.71, 4.19 and,4 o treatments (19%/20 sec, 1.5%/15 sec, and 2%/100sepH

respectively. 1% LA treated samples did not differand titratable acidity of buffalo offals have besmesented

significantly from control, whereas 1.5% and 2% tr@ated in tablle 3. Tap water washed buffalo offals wereduss
samples differed significantlyP( < 0.01) from control. control.
Among treatment groups, 1% LA treated samples iffe

P Head meat. Overall mean pH values for control and 1%
significantly (P < 0.01) from 1.5% as well as 2% LA treated ’
samples. No significant difference was observedvéeh 1.5% and 2% LA treated head meamples were 6.31, 5.42,

5.27 and 4.98, respectively. All the treatment gsu

1.5% and 2% LA treated samples. ; oo
° ° P differed significantly P < 0.01) from control. There was no
significant difference between 1% and 1.5% LA teeat

Rumen. Mean odour scores of control and 1%, 1.5% ands.am.p.les. 1% and 1.5% LA treated samples differed
2% LA treated rumen samples were 5.00, 4.24, 3rgl a significantly (< 0.01) from 2% LA treated samples.
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Overall mean values of titratable acidity for cohtand
1%, 1.5% and 2% LA treated head msatmples were 0.81,
0.96, 1.09 and 1.21, respectively. Titratable agidf all the
treatment groups was significantli? & 0.01) higher than
that of control. Similarly, among the treatmentgrs, 2%
LA treatment resulted in significantlyP(< 0.01) higher
titratable acidity.

and 5.82, respectively. Titratable acidity of ak ttreatment
groups was significantlyR < 0.01) higher than that of
control except 1% LA treatment. Among the treatment
groups, 2% LA treatment resulted in significantfy<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, 5.525840,

Heart. Mean pH values of control and 1%, 1.5% and 2%gespectively. All the treatment groups differednsfigantly

LA treated heart samples were 5.81, 5.16, 5.06 4id,
respectively. All the treatment groups differedngfigantly
(P < 0.01) from control. There was no significant difnce

(P < 0.01) from control. Treatment groups also diftere
significantly (P < 0.01) among them.
Overall mean values of titratable acidity for cohtand

between 1% and 1.5% LA treated samples. 1% and 1.5%, 1.5% and 2% LA treated rumen samples were 0.62,

LA treated samples differed significantli? & 0.01) from
2% LA treated samples.

Mean values of titratable acidity for control arfb,11.5%
and 2% LA treated heart samples were 0.86, 1.1® and
1.26 respectively. Titratable acidity of all thesdtment
groups was significantlyR < 0.01) higher than that of

control. Among the treatment groups, 2% LA treatinen

resulted in significantly® < 0.01) higher titratable acidity.

Table 3. Effect of lactic acid (LA) solutions on rn
physicochemical characteristics of buffalo offals

Physicochemical

Kind of Treatments characteristics
offals (sec) Titratable

pH -
acidity
Control 6.31+0.08 0.81+0.04
Head 1% LA/20 5.42+0.03 0.96+0.08
meat 1.5%LA/15  5.27+0.0% 1.09+0.03
29%LA/10 4.98+0.06 1.21+0.08
Control 5.81+0.02 0.86+0.02
Heart 1% LA/20 5.16+0.0% 1.10+0.08
1.5%LA/15  5.060.0% 1.19+0.03
29%LA/10 4.74+0.07 1.26+0.03
Control 6.35+0.024 5.26+0.058
Liver 1% LA/20 5.75+0.05 5.38+0.04
1.5%LA/15  5.50+0.07 5.59+0.04
29%LA/10 5.27+0.16 5.82+0.083
Control 6.50+0.02 0.62+0.0%
Rumen 1% LA/20 5.75+0.0% 0.63+0.09
1.5%LA/15  5.52+0.0% 0.71+0.0%
29%LA/10 5.30+0.0¢ 0.89+0.02

Means within a column for a given offal sharing saene letter did
not differ significantly P < 0.01)

Liver. Overall mean pH values for control and 1%,

and 2% LA treated livesamples were 6.35, 5.75, 5.50 an

5.27, respectively. All the treatment groups difir

significantly (° < 0.01) from control. There was significant

difference P < 0.01) among the treatment groups.
Overall mean values of titratable acidity for cahtind 1%,
1.5% and 2% LA treated liver samples were 5.263,%3%9,
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0.63, 0.71 and 0.89, respectively. Titratable &gidf 1.5%
and 2% LA treated samples was significant®/ { 0.01)
higher than that of control whereas 1% LA treatnudtnot
differ significantly. Among the treatment groupg62.A

treatment resulted in significantlyP (< 0.01) higher
titratable acidity.

DISCUSSION

From the above results, it has been found that &eficl
acid appears to be more effective when compard&dand
1.5% may be due to the reason that acid exhibfectdfe
antimicrobial action, only when appropriate amounfs
undissociated molecules of that acid penetratechattell
by means of diffusion and interfere with intra aokdf
enzymes (Smuldert al., 1986). Increasing the amount of
acid applied or lowering the pH will increase theaant of
undissociated acid molecules, thereby, antimictadoiion.
The results of present study are in confirmatiobhvthe
work done bySaoji et al. (1990) who observed similar
results in buffalo meat streaks treated with prsgirely
higher concentration of lactic acid solutions. Detmet al.
(2000) also reported that immersion of six beefatgmmeat
(cheek meat, large intestine, lips, liver, oxtamtddongue) in
2% lactic acid solution for 10 sec resulted in &thn of
aerobic plate count>Q.7 log CFU/g) and total coliforms
count £0.5 log CFU/g). Patterson and Gibbs (1979)
observed a 2 log CFU/creduction of aerobic plate counts
on beef liver following immersion in 1% (vol/vol)actic
acid (7C) for 15 min with constant agitation. Similarly,
Woolthuis et al (1984) also reported that immersibpork
livers for 5 min in 0.2% (vol/vol) solution of lactacid and
the resulting product had a total colony count thas 2.2
log CFU/g lower than that for control.

Woolthuis and Smulders (1985) used lactic acid (266)

1 5%decontaminate calf carcasses and reported that tes no
) deffect on the flavour of treated carcasses wheskglist to

traces of chemical odour was observed in the treatm
groups of all kind of buffalo offals in the presestudy
when compared to their respective controls. Thesagn
evaluation was conducted 24 hrs after the treatimgtitose
researchers whereas 45 min after the treatmeheipresent
study which might be attributed to the differencetlhese



results. However, Saogt al.(1990) observed a mild acidic
odour in buffalo meat streaks treated with 4% taetcid
solution. Mild bleaching in colour was observedbinffalo
offals of all the treatment groups when comparedhtsr
respective controls. Delmoret al. (2000) found that
immersion treatments of variety meats had greaféstt on
their colour and also reported that the coloubeéf liver
was lighter after immersion in 2% lactic acid fod %ec.
Saoji et al., (1990) also observed similar discolouration in
buffalo meat streaks treated with 4% lactic acid ¥6-15
sec.

Compare to control as well as other treatment ggp@po
LA treated buffalo offals had significantly loweHpwhich
might be contributed by the higher concentrationaofd
molecules in 2% lactic acid solution. Similarly, 24
treated buffalo offals had significantly higherrdiable

acidity when compared with control as well as other

treatment groups. Factors that were responsiblevesring
the pH might be contributed to this higher titrdéaacidity.

CONCLUTION

Overall, immersion of buffalo offals in 2% lacticid for
10 sec significantly reduced the levels of totabWe count,
coliforms count and staphylococcal count. Hencds th
treatment would result in buffalo offals of impravquality
and safety.
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