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Sensory analysis is the indispensable tool in meat tenderness 
studies inspire of its highly subjective nature. The overal l impr©ssion 
of tenderness to the palate includes texture and involves three aspects; 
firstly, the initial case of penetration of the meat by th©teeth; secondly, 
the case with which the meat breaks into fragments; and thirdly the 
amount of residue remaining after che~~ing. A degree of tenderness can 
be related to three categories of protein, in muscle, viz., the connectiv$ 

tissue (collagen, elastin, reticu(in, mucopoly-saccharides of matrix), the 
m~/ofibrillar (actin, myosin and tropomyosin) and the sarcoplasmic prot~-
ins (including sarcoplasmic reticulum) . Deatherage (1963} reported 
that tenderness or toughness of meat was a quality representing the 
summation of properties of the various protein structures of skeletal 
muscl©. 

In this study an attempt has been made to predict taste panel 
tenderness score with the help of 'tenderness" measures of myofibrillar 
and connective tissue component of tenderness of pressure heated 
mutton samples. 

1Vla#eriais and Methods 

Twenty samples of Longissimus dorsi (LD) muscle between 8th 
and 12th thoracic vertebrae from both sides with skeletal attachments 
were collected after the onset of rigor mortis fro; old (above 5 years) 
male sheep carcasses. Thy samples war© E:ept in a refrigerator at 2-~`C 
for 24 hours for subsequent analysis. The muscle samples meant for 
obtaining cores for shear force evaluation uvera partial ly frozen to obt~nin 
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uniform cores. Cores 1.27 cm in diameter and approximately 8.0-10 cm 
in length were obtained parallel to the orientation of muscle fibres. Cores 
were also obtained perpendicular to the orientation of muscle fibres. 
Then both types of cores (parallel and perpendicular) were subjected to 
heat treatment under 15 Ibs pressure for 15 minutes in a pressure heated 
mutton. Ths samples were then subjected to the following studies: 

1. Shear force value on both parallel and perpendicular cores 

2. Fibre diameter 

3. Sarcomere length 

4. Hydroxypro(ine content 

5. Organoleptic (sensory) assessment. 

After recording shear values, the fibre diameter. sarcomere length, 
hydroxyproline content and sensory score of individual samples were 
assessed. 

Shear force value was assessed in a Warner-Bretzler meat 
shear by determining the peak force required to shear through the 
meat samples prescribad diameter. Fibre diameter was measured as 
per the method outlined by Jeremiah and Martin {1977). Sarcomere 
length was determined as per tfie method outlined by Cross e;* a/. 
(1981) with certain modifications. A 5 g sample was cut into 
small pieces and homogenised at low speed in 30 ml of chilled sucrose 
solution (0.25 M) in a Virtis '45' homogenate was then transferred to a 
slice. The slide was examined under a phase contrast microscope (100 x 
objective and 8x eye piece). If the fibres were not sufficiently broken 
apart, the sample was homogenised for an additional period of 20-30 
seconds. taking care that the myofibrils were not homogenised to less than 
the sarcomeres in length. The length was measured by using an ocular 
micrometer with a calibrated factor. The sarcomere length of twenty 
five myofibri ls were measured randomly and the average was calculated. 
Hydroxyproline was estimated as per the procedure outlined by Neumen 
and Logan (1950) with certain modifications. Organoleptic assessment 
was made by serving the samples to trained taste panel members and their 
observations were recorded in a nine point score card in which the score 
one indicated tough meat and the score nine very tender meat. 

Tl~e mean values Tor shear force value, fibre diameter, sarcomere 
length, hydroxyprol ine content, taste panel scores (only for heated 
samples and for the unheated samples) are presented in Table I . 

The data obtained from the above parameters were analysed stati-
stically, us per the methods outl ined by Snedecor and Cochran (1967). 
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Results and Discussion 

The myofibrillar and connective tissue components of tenderness of 
mutton were assessed in twenty core samples obtained from old male 
sheep. The following 'tenderness' measures such as shear force value. 
(both paralle! and perpendicularcorresponding to myofibrillar and conne—
ctive tissue respectively), fibre diameter, sarcomere length, hydroxyproiine 
content and taste panel studies were estimated. The data obtained wer® 
analysed and are discussed below. 

0 
"~'•~: 

A multiple regression equation was developed from the data obtai—
ned to predict taste panel tenderness score with the help of "tenderness" 
measures of myofibrillar tenderness, viz., parallel shear value, fibre diameter 
and sarcomere {ength in pressure heated meat samples to find out the 
level of significance of these measures are presented in Table I1. Multiple 
regression coefficient (F value) was highly significant (P~0.01). The 'b' 
values suggested that of all the tenderness measure studies, sarcomere 
length indicated a higher significant (P~0.01). The 'b' values suggested 
that of all the tenderness measure studies, sarcomere length indicated a 
higher significance {P~0.01) influence in the prediction of panel tender—
ness. Fibre diameter was the next important measure which revealed a 
significant influence (P~0.05). It was noted that the independent varia-

ble of this ©quation (parallel shear value, fibre diameter and sarcomere 
length) could explain the variation in panel tenderness to very high extent 
(R2 ~0.9987). Adinarayana et a/. (1986) reported a multiple regression 
equation to predict _moat tenderness in feed—lot male Iambs. In their 
study the ;variation due to sarcomere length was found to be highly 
significant (P~0.01). 

Another multiple 'regression equation was developed to predict 
panel tenderness with help of 'tenderness' measures such as perpendicular 
shear value and hydroxyproiine content of connective tissue components, 
to find out their relative influence in pressure heated meat samples is 
presented in Table II I. Multiple regression coefficient (F value) was 
highly significant (P~0.01). The 'b' values revealed that variaiion due 
to perpendicular shear value is highly significant (P~0.31). Hydroxy-
proline content could not be acclaimed as a significant predictor of panel 
tenderness in this study. Table I I revealed that the regression equation 
could explain variation to an extent of 90.09 per cent in the prediction of 
taste panel tenderness. Hershbergh et al. (1951) reported that total 
collagen had a small relationship with meat tenderness. 

Of the two multiple regression equations presented, the equation 
concerning tenderness' measures of myofibrillar tenderness (Table I} 
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Table I l 

Prediction of tenderness of Mutton (Taste panel scores) by the 
'Tenderness' measures of Myofibrillar components 

Fitted multiple regression equation: 

Y-= 2.9756-0.1895 N. S. Y,„--Q.0504~` Xy-~0.9132~'" X3
(0.1656) (0.0?_09) (0.2534) 

(Figures in parenthesis indicate the standard error) 
where Y —{Tenderness of meat X,=Parallel shear value (Kg/cm2) 

Taste panel score) 
X, —Fibre diamefier (,<<m) 

R2 =0.9687`* X S ~ Sarcomore longth (/gym) 
Analyses of variance 

Sources of variation d.f. S.S. M.S. F value 

Due to regression 3 5.4388 1.8129 164.81 ""~ 

Due to error i 6 0.1756 0.01 10 
Tote 1 19 5.61 ar4 

*'~ P <0.01 

Table f I I 

Prediction of tenderness of mutton (TastQ panel scores) by the 

'Tenderness' measures of connective tissue components 
Fitted multiple regression equation: 

Y = 7.8875-1.7144°'~ X,---0.2579 N. S. X, 
(0.2872) (0.2423) 

(Figures in parenthesis indicate standard error) 
where Y=Tenderness of meat X,=Perpendicular shear value (I<g~cm2) 

(Taste panel score} 
R'-90.06*~` Xs=Hydroxyproline content (mg/g) 

Analysis of variance 

Source of variation d.f. S.S. M. S. F value 

Due to regression 2 5.0562 2.5281 
Due to error 17 0.5583 0.0328 
Tote ( 19 5.6145 

**P <0.01 . 

appears to be a better indicator of taste panel tenderness in pressure 
heated meat sample, as it explains grQater proportion of variations. This 
may be possible due to the fact that al l the animals involved in this 
study were from the ald-age group. 
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Summary 

'Tenderness' measures pertaining to myofibrillar components (fibre 
diameter, sarcomere length, parallel shear value) were more reliable 
indicators of taste panel tenderness in pressure heated meat samples than 
connective tissue components (perpendicular shear value and hydroxy—
proline content). The study therefore has immense value in identifying 
the zones vulnerable to tenderising treatment and the finding could be 
exploited in processing of tough mutton. 
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