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Effects of Freezing Temperature and Duration on Digestion Characteristics

of Abalone ( Haliotis discus hannai) and Its ACE Inhibitory Activity
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(1. College of Food and Biological Engineering, Jimei University, Xiamen 361021, China;
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Abstract: Three freezing temperatures ( — 18, — 30, — 80 °C) and three freezing durations (3, 6, 12
months) were designed for abalone ( Haliotis discus hannat) muscular protein change investigation during stor-
age. Simulated gastric fluid (SGF) as well as simulated intestinal fluid ( SIF) was used to study the effect of in
vitro digestion and the changes were evaluated by sodium dodecyl sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE) . Scanning electronic microscopy (SEM) was employed to observe the changes of muscle micro-
structures during abalone storage. Angiotensin I-converting enzyme ( ACE) inhibitory activity of the digested
products was analyzed. The results showed that muscular proteins of abalone could be effectively digested by

pepsin, trypsin and chymotrypsin. However, it would be more difficult for samples stored for longer durations
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and the digestion rates were 3 months > 6 months > 12 months. In addition, no obvious difference in the di-
gestion rate was observed for samples stored at different temperatures for same time intervals. SEM study re-
vealed that freezing duration had a greater impact on the tissue structures. The muscle tissue gaps of abalone
stored for 3 months was wider than that of fresh abalone while muscular fiber aggregation and gap diminishing
was observed after storage for 6 or 12 months. The ACE inhibitory activities of the gastrointestinal fluids diges-
ted products of abalones stored at different freezing temperatures and durations were in the following orders:
3 months > 6 months >12 months. No significant difference in the ACE inhibitory activity of the digested prod-
ucts of abalones stored at different freezing temperatures was detected.

Keywords: Haliotis discus hannai; freezing temperature; freezing time; simulated gastrointestinal fluid; di-

gestion; ACE inhibitory activity
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Abalone samples stored at 3 freezing temperatures for 3 durations
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Notes : M—protein marker ; C—control.

B 1 SHu#EinEaEDNSRENLN SDS-PAGE 4 #1
Fig.1 SDS-PAGE analysis of SGF digestion abalone (Haliotis discus hannai) muscle protein
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Fig.2 SDS-PAGE analysis of trypsin digested abalone(Haliotis discus hannai) muscle protein
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Fig.3 SDS-PAGE analysis of chymotrypsin digested abalone(Haliotis discus hannai) muscle protein
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Abalone samples stored at 3 freezing temperatures for 3 durations

VLI M—FR 1 5 1—xF IR 2— 5 25 A £k 60 min; 3— 25 1 U AL RE 5 22 I 2R 1 I AL 120 min;4— B 8
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Notes : M—protein marker; 1—control ;2—pepsin digestion for 60 min;3—pepsin digested sample digested by trypsin for 120 min;4—
pepsin and trypsin digested sample further digested by chymotrypsin for 240 min.

4 SR80 (Haliotis discus hannai) AL & B 4 #l & & 4L 89 SDS-PAGE o1
Fig.4 SDS-PAGE analysis of total digested abalone (Haliotis discus hannai) muscle protein
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Fig.5 Scanning electron micrographic views of abalone (Haliotis discus hannai) muscle (In vertical direction, x5000)
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Fig.6 Comparison of ACE inhibitory activities of
SGF and SIF digested abalone(Haliotis discus hannai)
muscle proteins stored under different freezing
temperatures and durations
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