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Study on the Degradation of Pigskin Collagen Using Irradiation Technique
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Abstract

This study was intended to observe possibility of which radiation technique can be used for oligopeptide
production from pigskin collagen to reduce environmental pollution in processing and simplify the processing
steps. Raw pigskin was ground using chopper, and then defatted in acetone cooled at -20°C freezer. Defatted
dried pigskin was irradiated at 20, 40, 60, 100, 150, 200, 250, and 300 kGy using Co-60 gamma rays irradiator.
With irradiation doses, the amount of soluble proteins increased, and the viscosity and turbidity of soluble
proteins decreased, which could be clue of that irradiation degrade high molecular proteins directly. pH of
soluble proteins from defatted pigskin increased in the sample above 150 kGy, and low molecular weight
components (below 24 kDa) in SDS-PAGE increased. From gel permeation chromatography of the hydrolysates
of pigskin irradiated at 300 kGy showed the major peak of 9,000, 8,200, 860, and 170 Da.
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SDS-polyacryamide gel electrophoresis(PAGE)
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Table 1. Changes in pH of pigskins by irradiation dose
Irradiation
dose (kGy) 0 20 40 60 100 150 200 250 300
pH 6540077 6461012 6432008 6371027 6491003 661004 671T006 6961004 6.94£007
Collagen % 91.3%*35 90.4+38 89.2%+49 89.8+1.2 89.7+34 90.0£3.1 934*22 93.0%+32 91.3%=35
YAll values are mean*SE (n=3).
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Fig. 1. SDS-PAGE pattern of pigskin proteins according to
irradiation doses.

A, protein marker; B, 0 kGy; C, 20 kGy; D, 40 kGy; E, 60 kGy;
F, 100 kGy; G, 150 kGy; H, 200 kGy; 1, 250 kGy; J, 300 kGy.

tided§e] Ayl o wlale] xRx1371 dojdrie
Yook 5-(13)9] Aol A2 dxjstgic). ghA, FebA et
ol=F Mot AgA o R Axr] 98 BAAdE AL A]
Fell AA F2F2] 1% papains H7etd & Wl Feia =
AW sHE A 28hqich Fig. 200 vhebdl nie} o] WAL £
}\}—'O'I-EJ,] E}-Bﬂ?(] E)\;-]ﬂetﬂag% o ¢- % B-}A

F

P

9] 100 kDa ¥ 200 kDa2] Za}4 Wl =7} 44 = = wkd
2h T )
29kDa »
e o,
"
A B8 [4 ] E F G H 3 J K
4h ST

29kDa »
24kDa »

"
A a8 c 3] E F G H ¥ J K

Fig. 2. SDS-PAGE pattern of pigskin proteins according to irradiation doses and papain treatments.
A, protein marker; B, non treated; C, 0 kGy; D, 20 kGy; E, 40 kGy; F, 60 kGy; G, 100 kGy;, H, 150 kGy; I,

200 kGy; J, 250 kGy; K, 300 kGy.
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Fig. 3. Solubility of aqueous protein according to irradiation
doses and enzyme treatment.
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Fig. 4. Viscosity of aqueous protein according to irradiation
doses and enzyme treatment.
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Fig. 5. Turbidity of aqueous protein according to irradiation
doses and enzyme treatment.
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Fig. 6. Purification of molecular weight calibration kit and hydrolyzed collagen by superdex 200 10/300 GL.
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Fig. 7. Gel permeation chromatogram of hydrolyzed collagen EH HEE AT AR a2 Bl S &
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& st (Fig. 7).
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