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Abstract: Buffalo lean meat was used to evaluate the effects of pH of the salt solutilon
(5.0,5.5,6.0,6.5and 7.0), dilution volume (4, 8, 12, 16 and 20 X sample weight), blending
time (30, 60, 90, 120 and 150 sec) and post mortem ageing period (0, 5, 10 and 15 days) on
the yield of Salt Soluble Proteins (SSP). Maximum yield of SSP was obtained at pH 6.0. SSP
vield increased with increase of dilution volume and blending time. Ageing buffalolean meat
for 5, 10 and 15 days postmortem reduced the vield of SSP. Thus, the extraction conditions
and post mortem ageing period have significant effect on the yield of SSP from buffalo
(Bubalus bubalis) lean meat.
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INTRODUCTION

Extractable Salt Soluble Protein {(SSP) content is widely used as a better index of lean meat quality.
The amount of SSP is the major factor affecting the quantity of fat, which may be emulsified during
the processing of comminuted meat products. Solubilized muscle protein encapsulates insoluble lipid
and other components to form a coherent matrix (Kotter and Fischer, 1975). The amount of meat
protein that can function in a coherent matrix is determined by the amount of insoluble connective
tissue and the amount of myofibrillar protein that can be solubilized. Protein extractability of salt
solutions mainly depends on pH, ionic strength and type of salt solutions (Franks, 1993). In addition,
protein extractability depends on extracting procedures that includes volume of extraction solution,
duration of blending/homogenization, centrifugal force and time ete. Lan ef af. (1993) investigated the
optimum protein extracting procedure for beef and pork muscles. Similarly, Munasinghe and Sakai
(2004) investigated the protein extractability of NaCl, KCl and LiCl in pork lean meat. However, to
the best of our knowledge, no investigations have been done to establish effects of pH of salt solution,
dilution volume, blending time and post mortem ageing period on extractability of SSP from buffalo
lean meat. In this context, we investigated the SSP extractability under above-mentioned conditions,
keep in line with the Knipe ef af. (1985) extraction procedure.

MATERIALS AND METHODS
Sample Preparation

About 1 kg of meat (mainly biceps femoris, quadriceps, semimembranosus and semitendinosus
muscles) from round portion of adult female buffalo carcass of good finish were obtained within 5 h
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of slaughter. The meat was chilled at 4+1°C for 20 h. The separable fat and connective tissue were
removed and the meat was minced coarsely and then more finely by passing through 8 mm and 4 mm
plates, respectively using a meat mincer (Seydelman, Model WD 114, Germany). Samples were
packaged in LDPE bags using a Roschermatic packaging machine (Model A-NG 91173, Germany),
then frozen (-18+2°C) and held for subsequent analysis. Four muscle samples were cut and
individually vacuum packaged in laminated pouches. They were aged at 4+1°C for 5, 10 and 15 days.
Similar meat samples from a single carcass were utilized for each trial of the experiment.

Estimation of Salt Soluble Protein

The SSP content was determinzd by a slight modification of the method of Knipe ef al. (1985).
Finely minced 20 g meat sample was blended with chulled 50 mL 0.6M NaCl in laboratory blender
(Ultra Turrex T25) at high speed for 1 min. and then added 50 ml chilled 0.6 M NaCl and blended
for 1 min. (except for finding out the effect of blending time, where specific time frames of
30, 60, 90, 120 and 150 sec were used). The homogenate was quantitatively transferred with two
rinsings to 250 mL polycarbonate centrifuge bottles and the final volume was made 200 mL. The
samples were stirred on a mechanical shaker for 2 min and centrifuged at 5°C and 5500 rpm for 15 min
in MSE coolspin centrifuge. After centrifiigation, the fat layer floating on the surface was gently moved
to one side with a stainless steel spatula and 1 mL aliquots in duplicate were drawn from the clear salt
solubilized protein solution. To each 1 mL solution, 5 mL Biuret reagent (Gornall ef af., 1949) was
added. This mixture was stirred and allowed to stand for 15 min for optimum colour development.
Optical density was determined with a themospectronic photometer (Model Genesys 10 UV, USA)
at 540 nm and converted by using bovine serum albumen standard curve to mg protein per mL solution.
Yield of SSP was calculated as percent sample weight.

Experimental Design

Three trials each were conducted to evaluate the effects of different extraction conditions on yield
of SSP from buffalo lean meat. Extraction conditions that were studied included pH of extraction
solution. A solution of 0.6 M NaCl was adjusted to pH (5.0, 5.5, 6.0, 6.5 and 7.0) with 1 M NaOH
solution before blending. Other variables were dilution volume (4, 8, 12, 16 and 20 ¥ sample weight),
blending time (30, 60, 90, 120 and 150 sec) and postmortem ageing period (0, 5, 10 and 15
days at 4=1°C).

Statistical Analysis

The data generated from the study were pooled and evaluated statistically (Snedecor and Cochran,
1994) at the institute’s computer centre. The figures describe the mean values, standard error and the
level of significance of the effect of pH, dilution volume, blending time and post mortem ageing period
on the yield of SSP.

RESULTS AND DISCUSSION

Effect of pH on Extraction of SSP

SSP extraction was significantly higher (p< 0.05) at pH 6.0 (Fig. 1). Lan e# af. (1993) found similar
protein extractability for beef longissimus dorsi and semimembranosus muscles at pH 6.0. In contrast,
Munasinghe and Sakai (2004) observed highest protein extractability for pork lean meat at pH 6.5.
Toorop et af. (1997) found significant variation of protein extractability for various meats between pH
6.0 and 7.0. Richardson and Jones (1987) reported that the total amount of protein extracted from the
homogenates of either post rigor white or dark turkey muscle in 0.5 to 1.0 M NaCl increased as pH
increased from 5.0 to 7.0. Their results suggest that the greatest pH effect was in the pH range 5.0 to
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Fig. 2: Effect of dilution ratio on extraction of SSP

5.5 and above pH 5.75 increases in protein extractability were not observed. Samejima et al. (1992)
reported that the solubility of rabbit skeletal muscle myofibrillar protein in 0.6 M NaCl buffer was
always greater than that of pig cardiac myofibrils at pH>5.5 and maximal solubility was obtained at
pH> 6.0, with little change up to pH 7.0. However, Kelleher and Hultin {1991) observed protein
extraction from fish muscle increased with increasing pH between 6.0 and 8.5. Discrepancies between
different studies may be related to different species and different protein samples prepared.

Effect of Dilution Ratio on Extraction of SSP

Results (Fig. 2) indicated that dilution ratio had a significant (p<0.05) effect on amount of muscle
protein solubilized. Increases in volume from 4 to 20 X sample weight increased extraction of SSP from
buffalo lean meat. It reveals that at higher dilution ratios, more muscle protein was solubilized.
However, Lan ef ai. (1993) reported that at a dilution ratio 20 X sample weight, the vield of SSP for
beef longissimus dorsi and semimembranosus muscles did not differ from that of 15 X sample weight
dilution. Also, Regenstein and Rank Stamm (1979) observed that higher dilution ratios (1:20 to 1:40)
had little or no effect on protein extraction.

Effect of Blending Time on Extraction of SSP

As blending time increased (Fig. 3) from 30 to 150 sec, the yield of SSP of buffalo lean meat
increased (p<0.05). Simularly, Lan er al (1993) observed an increased vield of SSP of beef up to
120 sec of blending. They also observed that the yield of SSP of pork increased up to 90 sec of
blending time, but did not increase after 120 sec of blending. In contrast, Kelleher and Hultin {1991)
observed that extraction of protein by NaCl from fish muscle decreased above 60 sec of blending time.
The discrepancies between different studies might be due to difference in particle size. Buffalo lean
meat has larger particle size than pork and fish muscles. Therefore, the particle size of pork and fish
muscles might decreased rapidly with increased blending time, while the particle size of buffalo meat
decreased linearly until 150 sec, but reduction rate was much lower. This may also be related to the
higher amount of collagen cross linking in buffalo lean meat, as we used samples from spent/aged
ammals. The increased amount of collagen cross linking may have made the muscle fibers more difficult
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Fig. 3: Effect of blending time on extraction of SSP
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Fig. 4. Effect of postmortem ageing period on extraction of SSP

to break at lower blending time and as the blending time increased the degree of muscle cell or myofibril
disruption increased, which would enhance protein extraction.

Effect of Postmortem Ageing Period on Extraction of SSP

Results (Fig. 4) indicated that yield of SSP decreased significantly (p<0.05) with the elapse of
ageing period at 4+1°C. Lan ef @/, (1993) demonstrated that SSP of beef longissimus dorsi and
semimembranosus muscles decreased significanfly during 14 day ageing period. However, they also
reported a non-significant (p>0.05) reduction of SSP in pork longissimus dorsi muscle. Li-Chan er al.
(1985) reported that pre-rigor muscle proteins of beef muscle decreased in protein extractability with
postmortem storage. Cheng and Parrish (1978) also reported that changes occurred in the SSP of
myofibrils during postmortem storage (1 to 10 days) of beef longissimus dorsi muscle at 2°C. Their
results suggested that the decrease in protein extractability might have been due to protein denaturation
with postmortem storage. The ultimate pH of the muscle had an effect on protein properties. Those
extracted from pre rigor muscle (high pH) had less denaturation and better functional properties. In
contrast, Li-Chan ef af. (1986) reported that extractable SSP content of chicken breast was higher at
7 days than at zero or 2 days postmortem. Also, Xiong and Brekke (1991) reported that post rigor
breast myofibrils had higher protein extraction than pre rigor breast myofibrils, which indicated that
muscle fibre type may have effects on protein extraction.

CONCLUSIONS
Maximum yield of SSP from buffalo lean meat was obtained at pH 6.0. SSP yield increased
with increase of dilution volume and blending time. Ageing buffalo lean meat for 5, 10 and 15 days

post mortem reduced the yield of SSP. Thus, the extraction conditions and post mortem ageing period
have significant effect on the vield of SSP from buffalo lean meat.
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