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Abstract

To increase the collagen recovery rate, bromelain (PB) and a microbial enzyme (PM) were used to treat to pork skin
with single agent or combinations. The quality of collagen from the pork skin was evaluated by enzymatic treatments. The
highest results for the solid contents and pork skin recovery rate obtained with the microbial-enzyme-bromelain mixtue
(PMB) were 13.60% and 18.05% respectively. The result also showed that the color was affected by different types of
enzyme treatments. Although PM treatment showed the highest result in the protein content of 251.30 mg/100 g, PMB
treatment was the highest in the test of collagen content of 37.73 g/100 g among the treatments. However bands of the
pork skin were detected widely at 130 kDa and 170 kDa ranges in SDS-PAGE. The band of PB treatment showed at the
range of below 17 kDa, changed into a smaller molecular weight. The collagen content test of the pork skin by the
treatments, collagen contents with combination treatment of pork skin with PMB (0.5%) resulted the highest in 43.76 g/100
g. Also the fat content at the above treatment was reduced to 11.12% compared to the other treatments. With these results
of this experiment, we conclude that the enzymatic treatments were effective for the processing property of pork skin like
enhancing the yield of collagen.
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’ Pork skin ‘
[

‘ Washing and cutting(1~2cm) ‘

[
‘ Pork skin:DW(1:1.5) ‘

0.25% Microbial enzyme
+ 0.25% Bromelain
stirring 50°C/2 hr and
stirring 60C/2 hr

0.5% Bromelain,
stirring 50°C/4 hr

0.5% Microbial enzyme,
stirring 50C/4 hr

Fig. 1. Procedure of pork skin collagen preparation by
different conditions of various enzyme treatment

’ Pork skin ‘

‘ Washing and cutting(1~2 cm) ‘

| Pork skin:DW(1:1.5) |

0.1% Microbial enzyme + 0.1% Bromelain
stirring 50°C/2 hr and stirring 60°C/2 hr stirring

0.25% Microbial enzyme + 0.25% Bromelain
stirring 50°C/2 hr and stirring 60°C/2 hr

0.5% Microbial enzyme + 0.5% Bromelain
stirring 50°C/2 hr and stirring 60°C/2 hr

Fig. 2. Procedure of pork skin collagen preparation by different conditions of enzyme concentration treatment
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Table 1. Solid content and yield of pork skin prepared by
different types of enzyme treatment

Treatment Solid content(°Brix) Yield(%)
PB 6.0+0.2° 6.3740.12°
PM 12.040.1° 17.48+0.04°
PMB 13.6+0.1* 18.08+0.08"

PB: Pork skin hydrolysates by bromelain 1200GDU
PM: Pork skin hydrolysates by microbial enzyme 2000P
PMB: Pork skin hydrolysates by microbial enzyme 2000P+bromelain
1200GDU
¢ Values with different letters within a column differ significantly
at p<0.05
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Table 2. Color of pork skin prepared by different types
of enzyme treatment

* * *

Treatment L a b
PB 82.65+0.10° 1.400.03° 14.790.09°
PM 83.40+0.18° 0.25+0.05° 15.5740.15"
PMB 89.25+0.15" -0.2440.03° 11.28+0.06°

PB: Pork skin hydrolysates by bromelain 1200GDU

PM: Pork skin hydrolysates by microbial enzyme 2000P

PMB: Pork skin hydrolysates by microbial enzyme 2000P+bromelain
1200GDU

¥ Values with different letters within a column differ significantly at

p<0.05
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Table 3. Protein and collagen content of pork skin pre-
pared by different types of enzyme treatment

Treatment Protein content(mg/g) Collagen content(g/100 g)
PB 234.17+7.52° 24.28+1.16°
PM 251.3046.63" 30.63+1.31°
PMB 240.79+1.86™ 37.73+0.27°

PB: Pork skin hydrolysates by bromelain 1200GDU

PM: Pork skin hydrolysates by microbial enzyme 2000P

PMB: Pork skin hydrolysates by microbial enzyme 2000P+bromelain
1200GDU

¢ Values with different letters within a column differ significantly at

p<0.05
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Fig. 3. SDS-PAGE of pork skin treated with different
types of enzyme treatment. M: Marker, PB: Pork skin hydro-
lysates by bromelain 200GDU, PM: Pork skin hydrolysates
by microbial enzyme 2000P, PMB: Pork skin hydrolysates
by microbial enzyme 2000P+bromelain 1200GDU, PS: Pork
skin
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Table 4. Solid content and yield of pork skin prepared
by different concentration of enzyme treatment

Treatment Solid content(°Brix) Yield(%)
0.2% 18.0040.13° 25.25+0.12°
0.5% 20.20+0.08° 32.42+0.24°
1.0% 21.80:£0.04" 37.20+£0.19*

0.2% Pork skin hydrolysates by microbial enzyme 0.1%tbromelain 0.1%

0.5% Pork skin hydrolysates by microbial enzyme 0.25%tbromelain 0.25%

1.0% Pork skin hydrolysates by microbial enzyme 0.5%tbromelain 0.5%

¢ Values with different letters within a column differ significantly at
p<0.05
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Table 5. Color of pork skin prepared by different
concentration of enzyme treatment

Treatment L a b
0.2% 86.14+0.65 - 0.06+0.06 16.6940.21
0.5% 85.98+0.30 -0.10+0.03 16.6840.62
1.0% 85.54+0.41 -0.1440.04 16.67+0.33

0.2%: Pork skin hydrolysates by microbial enzyme 0.1%tbromelain 0.1%
0.5% Pork skin hydrolysates by microbial enzyme 0.25%tbromelain 0.25%
1.0% Pork skin hydrolysates by microbial enzyme 0.5%t+bromelain 0.5%
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Table 6. Protein and collagen content of pork skin prepared
by different concentration of enzyme treatment

Treatment Protein content(mg/g) Collagen content(g/100g)
0.2% 248.00+4.33" 37.63+0.52°
0.5% 120.5041.25° 36.56£0.57°
1.0% 108.83+6.17° 43.76+1.10"

0.2%: Pork skin hydrolysates by microbial enzyme 0.1%tbromelain 0.1%
0.5% Pork skin hydrolysates by microbial enzyme 0.25%tbromelain 0.25%
1.0% Pork skin hydrolysates by microbial enzyme 0.5%stbromelain 0.5%
¢ Values with different letters within a column differ significantly at

p<0.05
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Table 7. Crude fat content of pork skin prepared by
different concentration of enzyme treatment

Treatment Crude fat(%)
0.2% 24.91+0.87°
0.5% 27.38+0.62*
1.0% 11.12+0.84°

0.2% Pork skin hydrolysates by microbial enzyme 0.1%tbromelain 0.1%

0.5%: Pork skin hydrolysates by microbial enzyme 0.25%tbromelain 0.25%

1.0%: Pork skin hydrolysates by microbial enzyme 0.5%tbromelain 0.5%

* Values with different letters within a column differ significantly at
p<0.05
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