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Study of Myofibrillar Protein in Relationship to Tenderness of

Thai Native Beef

Abstract

The objectives of this project were to 1) study of meat quality, type and content of
collagen in Thai native cattle, 2) study of myofibrillar protein at ageing periods, 3) using
calpastatin antibody to detect level of calpastatin protein in Thai native cattle and its
relationship to meat tenderness, 4) relationship study of collagen content, protein degradation
and calpastatin quantification on meat tenderness in Thai native cattle.

Groups of Thai native cattle average age at 2 years were from 1) north-eastern
region : Ubonratchatani province (n=10, 200-250 kg), 2) central region : Kanchanaburi
province (n=8, 180-250 kg) both groups were naturally raised under free range grazing, 3)
northern region : Tak province (n=10, 200-300kg), 4) “Kao Lumphun” from Chainat
province (n=8, 300-350 kg) were raised with cultivated grass supplemented with pangola
grass in the stall. Whereas, European crossbred groups were 1) Simmental crossbred ( 62.5%
Simmental x 25% Sahiwal/Brahman x 17.5% Thai native (n=6,550kg), 2) Simmental
crossbred (25% Simmental x 50% Sahiwal/Brahman x 25% Thai native) (n=3,550 kg). Both
groups were raised under production system of Ponyangkham Beef Co-operation. The cattle
were fed with TMR and supplemented with grass and rice straw for 10-14 months and
molasses were added in the ratio 6 months before slaughtering.

All samples were Longissimus dorsi (LD) cut from the left side of each carcass at
the 6" rib downward. Samples for muscle fiber type evaluation were collected after 24 hr.
postmortem at 100 g of weight. Others were collected at 48 hr. postmortem and divided into 4
pieces put in vacuum package stored at 0°-4 °C for 2, 7, 14 and 21 day postmortem. At each
ageing, pH value, meat color (L*,a*b*), Warner Bratzler shear force (WBSF), soluble
collagen (SC), insoluble collagen (ISC), myofibrillar protein, Troponin-T degradation,
calpastatin protein and p-calpain were determined. Meat traits data were performed using
PROC GLM of the Statistical Analysis System. When significance was determined (p<0.05),
least square group means were compared using the PDIFF test of SAS (2000).

The results in Thai native cattle were indicated that meat from Tak had the highest

pH values among meat of “Kao Lumphun”, Ubonratchatani and Kanchanaburi at 5.50+0.05,



5.48+0.03, 5.46+0.03 and 5.41+0.03 respectively (p< 0.05). The pH values decreased along
ageing period, at 21 day postmortem pH value among Thai native cattle was lowest at
5.43+0.03. Meanwhile, Kanchanaburi meat had the highest lightness (L*) to Ubonratchatani
and “Kao Lumphun” meat at 42.63+0.51, 40.28+0.46 and 38.77+0.51 respectively (p<0.05).
Ageing periods resulted in an increase of (L*) values, at 27 day postmortem (L*) values
within Thai Native cattle was highest at 41.36+0.54. Meat of “Kao Lumphun” had the highest
redness values (a*) to meat from Kanchanaburi and Ubonratchatani at 21.63+0.38,
17.404+0.38 and 15.80+0.34 respectively (p<0.05). While “Kao Lumphun” had the highest
yellowness values (b*) to meat from Ubonratchatani and Kanchanaburi at 5.19+0.27,
4.214+0.24 and 3.06+0.27 respectively (p<0.05). In addition to, a* and b* values also
increased along ageing period, at 21 day postmortem these values were 18.48+0.40 and
5.67+0.28 27 respectively (p<0.05).

In term of WBSF, Tak meat had the lowest shear force values to Ubonratchatani,
“Kao Lumphun” and Kanchanaburi meat at 6.21+0.22, 7.92+0.22, 8.11+0.24 and 8.37+0.24
kg respectively (p<0.05). Postmortem WBSF values gradually declined at 2,7,14 and 21 day
ageing periods as follow : 9.67+0.23, 8.14+0.23, 6.68+0.23, 6.12+0.23 kg (p<0.05).

Meat from Tak had the highest SC and ISC to meat from Ubonratchatani,
Kanchanaburi and “Kao Lumphun”, for SC at 0.26+0.01, 0.16+£0.01, 0.16+0.01 and
0.16+£0.01 mg/g and 3.19+0.01, 2.87+0.14, 2.07+0.13 and 1.44+0.13 mg/g respectively for
ISC (p<0.05). While postmortem ageing time longer, SC values increased (0.13+0.01,
0.16+0.01, 0.19+£0.01 and 0.27+0.01 mg/g) in conversion to ISC (3.31+0.13, 2.50+0.13,
2.04+0.13 and 1.71+0.13 mg/g). There was no significant interaction between Thai native
groups and ageing period effect on pH values, meat color, WBSF, SC and ISC (p>0.05).

SDS-PAGE analysis of Troponin T (Tn-T) indicated that “Kao Lumphun” meat had
the lowest band intensity of Tn-T precursors (37-39 kDa) to Ubonratchatani, Tak and
Kanchanaburi meat at 1.07+0.34, 1.65+0.33, 3.43+£0.31 and 4.01+0.34 pg/ul respectively
(p<0.05). Band intensity of Tn-T products (30kDa) of Tak meat had the highest at 1.60 +£0.08
ug/ul. The interaction was found between Thai native cattle groups and ageing period on Tn-
T 30 kDa. Meat from Tak had the highest band intensity (p<0.05) at 2 day ageing period.
Moreover, there was no interaction between cattle groups and ageing period on Tn-T

precursors (p>0.05).

XvII



Western blot analysis of Tn-T showed that Tak meat had the highest band intensity
of Tn-T precursors to Ubonratchatani, Kanchanaburi and “Kao Lumphun” meat at 771.64
+70.59, 762.38+70.59, 761.80£70.59 and 573.53+70.59 x 10° pixel, respectively (p<0.01),
whereas meat from Kanchanaburi had the most band intensity of Tn-T products to meat of
“Kao Lumphun”, Ubonratchatani and Tak at 661.92+48.95, 454.51+ 48.95, 440.43+48.95
and 421.68+48.95 x 10’ pixel respectively (p<0.01). Prolong ageing period caused the
decrease of Tn-T precursors whereas, Tn-T products increased (p<0.01). There was non-
significant between cattle groups and ageing period on Tn-T protein (p>0.05). Furthermore,
the study found that Ubonratchatani meat had the highest percentage of protein degradation
(26.97 %) along ageing period.

Analysis of 2 D gel found 8 different positions of protein spots from Thai native
cattle at 2 and14 day postmortem.

The result of p-calpain determination indicated that at 2 day postmortem in all cattle
groups, there was band at 80 kDa which gradually degraded during ageing.

Calpastatin quantification in Tak meat was the lowest to Ubonratchatani, “Kao
Lumphun”, and Kanchanaburi meat at 1.71+£0.04, 1.82+ 0.04, 1.89+0.04 and 1.99+0.04
pg/ul. respectively (p<0.05). Calpastatin declined from 2 day to 21 day ageing (p<0.05),
whereas there were no significant interaction between Thai native cattle groups and ageing
period on calpastatin protein degradation (p>0.05). In this study, WBSF had positive
correlation to calpastatin (r=0.68; p<0.01) and ISC (1=0.18 ; p<0.05) but negative to
SC (r = —0.49). Whereas, the correlation of calpastatin was positive to ISC( r=0.25) but
negative to SC (r= —0.46) andTn-T at 28-30kDa (r= —0.31).

In European crossbred groups, the results revealed that there was no effect of higher
level (62.5%) or lower level (25%) of Simmental contributions on pH values (p>0.05).
Moreover, postmortem ageing decreased the pH values (p<0.05). Meat from higher
Simmental level had higher L* and a* values than another at 38.97 and 35.46 for L* (p<0.05)
and 25.39, 23.06 for a* (p<0.05), whereas there was no significant difference for calpastatin
between two groups. Although, the study showed that L*, a*, b* values, SC and Tn-T
products increased during ageing, WBSF, calpastatin, ISC, total collagen (TC) and Tn-T
precursors decreased.

SDS-PAGE analysis of Tn-T revealed that higher level of Simmental meat had

higher band intensity of both precursor band and Tn-T 30 kDa. Moreover, there was no
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significant of the interaction between crossbred cattle groups and ageing period on pH values,
meat color, WBSF, calpastatin, SC, ISC, Tn-T precursors and Tn-T 30 kDa (p>0.05). There
was no significant difference between European crossbred groups on 2 D gel as protein spots
were found homologous at 5,6 and 7 position at 2 day postmortem and at 6,7,8 position at 14
day postmortem.

While, western blot analysis of i - calpain showed band at 80 kDa at 2, 7 and 14 day
postmortem, and this band disappeared at 21 day postmortem in both Simmental groups.
There was positive correlation on WBSF, calpastatin (1=0.52 ; p<0.01) and SC (= 0.48;
p<0.01), but negative to Tn-T products (r= —0.67). Moreover, values of ISC and Tn-T

products had strongly positive correlation to SC (r=0.52 and r=0.88 ; p<0.01).
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