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Immunohistochemical Study on Permeation of Papain into Meat Tissue

Ichiro NISHIYAMA, Tadachika OOTA

Abstract
Permeation of papain into the pork tissue was immunohistochemically studied. Pork samples were
soaked in 1% papain solution (pH6.0) at 25°C for 0.5~4h. The samples were rapidly frozen,

sectioned in a cryostat, and stained with anti-papain and anti-type I collagen antisera to detect

simultaneously papain permeation and histological changes in the pork tissue.

Papain permeated very

slowly into the pork with increasing incubation time. Although 4-h treatment with papain caused

intense proteolysis and disruptive histological changes in the surface region of the pork tissue, papain

was found to permeate only about 0.4 mm from the surface.

The present results indicate that papain

takes long time to permeate into the pork tissue and the long exposure to papain caused undesirable over-

proteolysis in the surface region, suggesting a mushy texture.
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Fig. 1. Effects of papain-treatment on the pro-
tein components in pork
Pork homogenate was treated with 0.1 % papain
in 50 mmol/1 citrate buffer (pH 6.0) at 25°C for 10
" min (lane 2) or 20 min (lane 3). Aliquots of the
samples were subjected to SDS-PAGE on 7.5%
polyacrylamide gel. As a no-enzyme control,
pork homogenate was. incubated in the citrate
buffer alone for 20min (lane 1). Molecular
weights of ‘marker proteins are indicated.
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Fig. 2. Indirect immunofluorescence analysis of papain permeation into pork tissue

Pork samples were soaked in 1 % papain in 50 mmol/l1 citrate buffer (pH 6.0) at 25 °C for 30 min (c, d),
1h (e, f) or 2h (g, h). Control pork samples were soaked in the citrate buffer without papain for 4 h
(a,b). Transverse (a, ¢, €, g) and longitudinal (b, d, f, h) sections of the specimens were examined by
indirect immunofluorescence procedures using anti-papain antiserum. X50.



Fig. 3. Immunodetection of papain and type 1 collagen in papain-treated pork tissue

Pork samples were soaked in 1 % papain in 50 mmol/] citrate buffer (pH 6.0) at 25°C for 2h (¢, d) or
4h (e, f). Control pork samples were soaked in the citrate buffer without papain for 4h (a, b).
Transverse sections of the specimens were examined by double immunofluorescence procedures using
anti-papain (a, c, e} and anti-type I collagen (b, d, f) antisera. The procedures have enabled
simultaneous detection of papain- and type I collagen-immunoreactivities in the same field X 100.
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