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Effect of heating treatment on in vitro digestibility of protein
and 5-hydroxymethylfurfural formation in pork meat

WANG Jun, WANG Zhong-he * ,LUO Bao

(School of Food Engineering and Biotechnology , Hanshan Normal University , Chaozhou 521041, China)

Abstract : In this paper, effects of different boiling times on protein digestibility in pork meat were investigated by in vitro digest
model.Moreover, degree of modification of pork protein by boiling treatment was examined through 5 — hydromethylfurfural
(HMF) content as indicators.Results showed that in vitro digestibility of pork protein increased after boiling treatment for 10 to
240 min.Moreover, the content of free amino group increased firstly and then decreased with the increase of boiling time.Color
analysis indicated that color of pork samples became dark,and L™ a” b" values increased after boiling treatment. Boiling in
water ( greater than 120 min) caused great change of color value, which was above 4.0 and influenced appearance of pork
samples.The content of intermediates HMF increased with the increase of boiling time ,which indicated degree of modification of
protein increased.The variation trend was consistent with that of in vitro digestibility of protein in pork meat.Thus, heat treatment
significantly improved the in vitro digestibility of proteins in pork, while overheating treatment affected the color and protein
digestibility of pork.So,5-HMF formation and color indexes are proposed as useful indicators for monitoring damage of protein
during the heating treatment of pork.
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Table 1  Change of protein digestibility in pork meat boiled under different time( % )

TH AL ] (min) FE -0 FEdh-15 FE i -30 FE i —60 FEM—-120 b —240
30 3.1+0.8" 23 +04" 47 +0.8" 6.1 £0.4* 8.7 £0.4" 1.8 +0.4™
60 45 +04™ 5.8 +0.0" 8.2 +0.4" 10.3 £0.4" 26.5 £0.8"" 9.3 £0.4"°
90 9.0 +0.0" 11.6 £2.3° 16.4 +0.0°" 17.0 £0.0" 40.6 £1.9" 13.8 0.8
120 20.7 +0.8 28.9 +0.4" 32.6 +0.4" 27.6 +0.8% 441 £0.8" 244 +0.8"
150 302 +0.8™ 58.7 £0.4" 60.3 +1.9" 50.7 0.4 43.1 £0.8" 34.0 0.0
180 40.1 1.1 59.5 +0.8°7 64.0 +1.1™ 56.5 +1.1" 47.0 £0.4°" 454 +04"
210 454 +1.1"% 624 +1.1° 70.9 +0.4%" 66.4 +0.8% 56.8 £0.8" 50.1 £0.8¢"
240 56.0 +0.4%* 66.4 1.5 78.9 +0.4" 70.9 +0.4" 66.6 +0.4*" 63.5 +0.8"
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Fig.1  Change of free amino content of pork meat boiled
under different conditions during digestion
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Table 2 Influence of boiling time on color of pork meat
S E] (min) L a” b AE
0 75.05 £0.42° 3.23 £0.03" 9.82 +0.04" 0
15 76.69 +0.12" 3.64 +0.06" 9.95 +0.08" 1.69 +0.04"
30 77.99 +0.08" 3.76 £0.06° 11.23 £0.01° 3.30 £0.10°
60 78.76 £0.28° 4.14 +0.05* 11.54 +0.04* 3.74 £0.13°
120 80.26 +1.06" 422 +0.02* 11.48 £0.07* 5.56 +0.23°
240 80.84 +0.71° 425 +0.03° 11.55 +0.09* 6.13 £0.28"
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