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DISCUSSION 

CONCLUSION 
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 SVH has the highest yeast α-glucosidase and porcine pancreatic α-amylase inhibitory activity 
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RESULTS RESULTS 

Figure 5. Dose-dependent  

DPPH free radical scavenging effect of SV and SPB hydrolysates 

  Scallop viscera accumulates marine toxins such as saxitoxin that cause paralytic shellfish 

poisoning (PSP). The saxitoxin levels in scallop viscera harvested at different times were 

found to be between 12-20 μg/100 g (Fig 1) and far below the maximum level allowed by FDA 

(80 μg/100 g). 

 

  Endogenous enzymes in SPB that can effectively hydrolyze squid protein (Lian et al., 

2005). SDS-PAGE (Fig 2) shows hydrolyzed proteins > 37 KD. However, after 2 hr hydrolysis, 

< 37 kD were predominant. These findings indicate that proteins in SV and SPB are 

effectively hydrolyzed by endogenous enzymes present both in SV and SPB. 

 

  SVH appeared to have the highest α-glucosidase inhibitory activity (62 %, at the highest 

dose) and SH the lowest inhibitory activity (25%, at the highest dose) (Fig 3, 4). 60/40 

hydrolysate had α-glucosidase inhibitory activity (46 %) between SVH and SH. A similar trend 

was observed with porcine pancreatic α-amylase inhibiton. 

 

  The ACE-I Inhibitory activity related to hypertension management was observed with all 

samples in a dose-dependent manner. All samples had similar inhibitory activities (90 %, 84% 

and 82 % at the highest dose for SH, 60/40 hydrolysate and SVH, respectively Fig 4). All 

samples have inhibitory activity enough for hypertension management potential. 

 

  All samples tested had antioxidant activity in terms of DPPH free radical scavenging. 

SH(90%) had the highest activity followed by 60/40 hydrolysate (71%) and SH (53%) (Fig 5). 

 

Figure 1. The STX contents of scallops harvested from May through February  

Figure 2: Changes in SDS-PAGE profile of SV and SPB before and after 2 h hydrolysis 

Figure 3.  Dose-dependent  

yeast α-glucosidase inhibitory activity of SV and SPB hydrolysates  

Figure 4.  Dose-dependent  ACE-I inhibitory activity of SV and SPB hydrolysates 
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ABSTRACT 

OBJECTIVES 

The sea scallop (Placopecten magellanicus) resource off New England is currently at historic high 

levels. Each of the last five years (2004-2009) has produced scallop landings in excess 50 million 

pounds (22,700 MT). Upon shucking, about 70% shell, 23% viscera and 7% edible meat are 

generated. At present, all these viscera are thrown overboard for the lack of commercial use other 

than baits. Cleaned squid, calamari, is popular and in high demand both in domestic and international 

markets. Squid processing for calamari results in 40-50% unutilized byproducts, 4,500 MT annually 

from RI, NY and NJ, combined. This research is designed to find an innovative way to utilize scallop 

viscera (SV) and squid processing byproduct (SPB). The high protein levels of SV and SPB point to 

their bioconversion into hydrolysate for commercial applications. Unlike other hydrolysis processes, 

SH is produced with endogenous enzymes with no external chemicals or enzymes added enabling 

hydrolyses of SV together with SBP. This coupled with raw material availability at no cost, makes 

such hydrolyasate production very cost effective. The value addition, through hydrolysis and health 

benefits of the resulting hydrolysate, could be a prosperous business outlet for the scallop harvesters 

and squid processing industry. 

INDUSTRY RELEVANCE 

The present study investigates if scallop viscera (SV) can be hydrolyzed using endogenous enzymes 

either alone or in combination with squid processing byproduct (SPB) and if hydrolysates have 

bioactivities in relation to type 2 diabetes and cardiovascular disease management potential. Initially, 

SV and SPB were hydrolyzed singly and in combination at 55℃ for 1 and 2 h followed by 

pasteurization at 75℃ for 15 min. A 60/40 combination of SV/SPB yielded optimum hydrolysis at a 

minimum level of SPB, as indicated by the SDS-PAGE profile and the degree of hydrolysis. The 

saxitoxin levels in SV ranged from 15-20 µg/100 g, significantly below the maximum level (80 

µg/100g) allowed by FDA, when the ABRAXIS ELISA assay was used.  The bioactivity of the 60/40 

hydrolysate was compared with 100% SV hydrolysate (SVH) and 100% SPB hydrolyaste (SH). To 

determine the type 2 diabetes management potential, the dose-dependent inhibition of the 

carbohydrate-hydrolyzing enzymes, α-glucosidase and α-amylase, was determined. The highest α-

glucosidase inhibitory activity was observed by SVH (62%) followed by the 60/40 hydrolysate (46%), 

while α-amylase inhibitory activity of SVH and 60/40 hydrolysate had a similar inhibitory effect at 

around 54%. To determine the cardiovascular disease management potential, the Angiotensin 

Converting Enzyme-I (ACE-I, relevant to hypertension management) and scavenging effect of 1,1-

diphenyl-2-picryl-hydrazyl (DPPH, relevant to antioxidant capacity) were evaluated. The 60/40 

hydrolysate and SH had the highest ACE-I inhibitory activity (around 85%) and SH had the highest 

antioxidant activity (90%) followed by 60/40 hydrolysate (71%). Results suggest that the 60/40 

hydroylsate offers better industrial prospects by utilizing both marine resources with in vitro potential 

for type 2 diabetes and cardiovascular disease management. 
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MATTERIALS AND METHODS 

IC50 (mg solids) SVH 60/40 hydrolysate SH 

Yeast α-glucosidase 3.75 ± 0.27  > 6.15 > 5.96 

Porcine pancreatic α-amylase 4.91 ± 0.36 5.79 ± 0.27 8.89 ± 0.09 

Angiotensin converting enzyme-Ⅰ 1.45 ± 0.10 1.54 ± 0.07 1.37 ± 0.01 

Table 1. IC50 values of SVH, 60/40 hydrolysate and SH   


