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Protease and Quick-freezing Treatments for Removing Connective Tissue
and Fat from Pork Loin

Kosaku Nishimura, Tatsuya Abe

During meat processing, connective tissue and fat are often removed. Previous studies have reported that protease

treatment (PrT) and quick-freezing treatment (QFT) effectively remove connective tissue and fat from beef tallow during

cooking. This indicated that tissue removal may be unnecessary; however, its applicability to general meat remains

unclear. In this study, the juice loss, nutritional components, and taste of PrT/QFT-treated grilled pork loin meat were

compared with those of untreated loin. The results revealed that PrT/QFT facilitates the removal of connective tissue and

fat, thereby reducing the fat content and enhancing the protein content. Additionally, sensory evaluation indicated that

PrT/QFT significantly reduced greasiness without affecting the comprehensive preference. These results indicated that

PrT/QFT can enhance the nutritional value and sensory quality of general meat products.

Key words: connective tissue and fat of meat, protease treatment, quick-freezing treatment, papain, liquid nitrogen,

pork loin
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Fig. 1 Schemes for each pretreatment. After protease treatment, samples are washed with water, and after
quick-freezing treatment, samples are thawed in water at room temperature.
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Fig. 2 Effects of each treatment on grilling pork loin steaks. (A) Appearance of meat and juice at each stage.
(B) Relative weight of meat and juice at each stage, with the pre-treated meat weight set to 100%.
(C) Appearance of aqueous and oil layers in the juice. (D) Sodium dodecyl sulfate-polyacrylamide gel
electrophoresis of the aqueous layer of each juice sample.
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Fig. 3 Average protein and fat content of each sample (n = 3). Error bars represent standard deviation. Different
alphabets indicate significant differences at the 5% level, as assessed using Tukey’s multiple comparison test.

A grilling time

0 min 1 min 6 min

Control

PrT/QFT

i o control
2- % l o - o ° e PrT/QFT
o
e
8 14 oo % E ogpo ogpo i
()
S 0]
I
=14 [} o ° 000
>
<
-2 oo ogpo
2

fEoC& BAYYPTE BROFELE  FYOHFELE LEMLGHELSE
greasy ease of taste aroma comprehensive

biting off preference preference preference
Fig. 4 (A) Alterations in the appearance of each sample owing to grilling. (B) Average sensory evaluation score
for each sample (n = 9). Error bars represent standard deviation. Each point represents a score assessed by
a sensory panel. **A t-test reveals a significant difference between the control and protease treatment/
quick-freezing treatment at the 1% level.
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