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IN TR O D U C TIO N  AND O B JE C TIV E S
The role of cathepsins in post-mortem tenderisation of meat is subjected to controversy, although it does not seem to be of primary 

importance (Roncalés et al., 1995). However, since Robbins and Cohen (1976) observed structural changes in the region of the Z 
bands of bovine myofibrils treated with an extract o f bovine spleen, their potential as an exogenous muscle tendenser has been 
s rongly suggested (Cohen etal., 1979; Robbins et al., 1979). Furthermore, Kopp and Valin (1981) concluded that enzymes of muscle 
BcUránet a Í T l 9 9 3 ^  Strength ° f muscle collagen at pH 5.5. Collagenolytic activity of cathepsins was also described by

^ R e c e n t ly ,  we applied alysosom al-ennched extract from bovine spleen (BSLE) for the tenderisation of squid (Melendo et al- 
1997). Tenderisation was achieved without modifying extensively the characteristic texture of squid.

The aim of our research was to investigate the use of this extract for meat tenderisation.

M A TER IA L AND M ETH O D S.
E xperim ental se tup Bovine spleen lysosomal-enriched extracts (BSLE) were obtained as described by Lardeux et al (1983)- 

One unit was defined as the increase of 0.001 absorbance units at 278 nm at 30°C in acetate buffer, pH 5, contamine 10 me/ml °f 
miofibnllar protein, 0.5 mM DTT and 0.1 mM EDTA. e lu  8
n m í n  Semimembranosus was minced, mixed and maintained for 1 hour at 37”C with solutions: 0 0.0037,
U L  : U , :  L’57 y 1 5  U/S of BSLE. For the second experiment, Longissimus dorsi et thoracis, was used. Steaks (of about 150 g)> 
T n V o r b y  >njectl™  sujxrficially with 10 U/100g of l.ophylized BSLE or a commercial tendenser, and stored either 48 hours
miectdCwirth4To^°i/irm  °fRQTan d 6 h° ursa^ 2° C (the latter only the injected sample). In the third experiment, loin steaks were 
injected with 10 U/100g of BSLE and stored 7 days at either 0 or 10 C.
¡n T r  a a|c7SeS' J otal Proiein nitrogen (PN) and non-protein nitrogen (NPN) were determined by official methods. Protein solubility 

r ein nXtraf lnbl!lty Wt reA â y cd according to Melendo et al. (1997). For instrumental texture measurement, f  
amer Bratzler shear cell installed on a TA-XT-2 texture analyzer was used. Maximum shear force and 'toughness' were recorded’ 

For sensory analysis, meat was placed in a preheated grill at 160°C and removed when internal temperature reached 70°C- tenderness 
°J^™ P lcs. Presented at random was evaluated by a trained panel of 4  members using a 9-point scale. Electrophoresis was performed ii1 
? Z 5%. Poiyacrylamide gel with SDS using a Phast System, Pharmacia Biotech AB. One /miole sample was run at 10 mA during 1° 
performed SCparatl° n WaS cam ed out at 1 mA for 100 Vh’ at 15ic - The 8eI was stained with Coomassie blue. Statistical analysis was

R E S U L T S

BSI F fdded AhIÍVih r^ SnltS for.NPN’ protei"  solabillty and protein extractability of minced meat as a function of the concentration of 
( P i i / o i w  h Parameters increased with increasing enzyme concentration, although its rate was slowered after reaching 0-1' 
0 '“  U/g- Therefore, proteolysis of meat proteins by effect of relatively low concentrations of BSLE was demonstrated Besides this, 
clearl y recorded.& S°  eVldentmted by electrophoresis (Figure 2); in fact, both MHC hydrolysis and 30kDa peptide appearance were

Results of experiment 2, displayed in Tables 1 and 2, showed that beef was significantly (p<0.05) tenderised by either injection or 
surface application of the extract (10U/100g) after two days of treatment. This was demonstrated by shear force' shear energy and 
sensory measurements. The effect was very similar to that of a commercial bromelain tenderiser.
that S ? 11"161!13rr  11 W!’lch th® BSL extract was injected at the same concentration to beef steaks and stored for 7 days demonstrated 
S o r T ^ S f ? enl m u nden,SKg meat' Both shear forCe and sensory scores (Figure 3) resulted in a very significant tenderisation 

CjxcO.Ol) This effect was enhanced by temperature, although meat with BSLE stored at 4°C was already scored as very tender
All these results confirmed those reported by Cohen et al. (1979) and Robbins et al. (1979) for meal tenderisation bv using 11 

sp^en  extract, as well as those of Melendo et al. (1998) regarding tenderisation of squid, both in i e T i n  of^nngs and sU ps. W

C O N C L U S IO N
Injection of beef steaks with a lysosomal-enriched extract from bovine spleen (BSLE; 10U/100e) containing mainlv cathepsins’ 

resulted ,n significant tenderisation of meat. Therefore, BSLE may be envisaged as a novel and unexpfns've m e a ^ t l n S r
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—Q" mg NPN/100 g D.M.

-A * Protein solubility TCA 5% 

-O — Extractability

Figure2. Sodiumdodecylsulphate-polyacrylamidegel electrophoresis 
(using 20% acrylamide) of myofibrillar protein from fresh minced meat 
incubated during 1 hour at 37”C with different concentrations of BSLE: 1) 
control; 2) 1.5 U/g; 3) 0.57 U/g; 4) 0.19 U/g; 5) 0.037 U/g; 6) 0.0037 U/g.

at d- 'gure 1 • Effect of the addition to fresh minced meat with BSLE 
nitr ' ferent concentrations. Measurement of differents fractions of 

ogen: non-proteic nitrogen (NPN). protein solubility or soluble 
in TCA 5%, and extractability.

c0m Table 1: Effect on meat texture of the injection to fresh meat of BSLE (10 U/100 g) or a 
mercial enzyme, and ageing for 48 hours at 0-4°C, or 42 hours at 0-4°C and 6 h at 20°C.

Ageing at 4°C/48 hours Ageing at 4°C/48 hours and 
20°C/6 hours

Control Extract Commer.
Enzyme

Extract Commer.

^hear force 6.34±0.75a 
(kg)

s hear energy 0.53±0.05a
(J)
NPN 216.8±6.1a 

D.M.)
Sensory 3.6 

'— analysis*

4.80±0.42b 4.55±0.58b 

0.48±0.06b 0.45±0.04b 

200.4+8.0a 170.7±10.8b 

5.2 4.0

5.20±0.54b 4.97±0.43b 

0.46±0.05b 0.49±0.03b 

234.6±21.9a 150.6±10.ib 

4.5 4.5

Evaluated using-a-structured I -9 scale;- 1-was-extremely tough-and9extremely- tender. 
a,b-Different- letters- in-the-same -row -denote- significant-difference (P<0.05).

Table 2: Effect on meat texture of the superficial addition to fresh meat of BSLE ( 10 
100 g) or a commercial enzyme, and ageing for 48 hours at 0-4°C.

Ageing at 4°C/48 hours
^ ____ . Control Extract Commer. Enzyme

Shear force (kg) 6.00±0.69a 4.77±0.51b 5.06±0.69b
Shear energy (J) 0.53±0.06a 0.47±0.05b 0.47+0.06b

NPN 224.1±25.9a 213.2±26.6a 158.9+1.5b
(mg/g D.M.)

—Sensorv analysis* 3.6 4.5 4.7

‘ •Evaluated using-a-structured 1-9 scale; 1- was-extremely tough-and »extremely-tender
a.b-Differentletters-in-the-same-row-denote-significant-difference (P<0.05).

Fvl C o n tro l a t  4 °C C o n tro l a t  1 0 °C

E x tra c t  a t  4 ° C E x tra c t  a t  1 0 °C

Figure 3: Shear force and sensory evaluation of beef 
steaks injected with BSLE (lOU/lOOg) and aged for 7 
days at 4 or 10°C.
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