
Results
◼ The PureSea® seaweed releases the vast majority of its polyphenol content in 

the gastric phase of the Model Gut System (0-60 minutes)

◼ Microencapsulating PureSea® seaweed protects against the gastric 

environment and premature release of the polyphenol payload

◼ Once in the small intestinal phase where the majority of carbohydrate digestion 

occurs, the Microencapsulated PureSea® has a greater polyphenol release 

profile

◼ The PureSea® seaweed and its Microencapsulated form inhibit carbohydrate 

digestion in the Model Gut System to the same extent as Acarbose, a 

pharmaceutical inhibitor of α-amylase.  

◼ PureSea® seaweed and its Microencapsulated form significantly inhibited 

carbohydrate digestion from 90 minutes onwards in the Model Gut System

◼ There was no statistical difference between Acarbose and PureSea® or its 

Microencapsulated form 

Microencapsulation of PureSea® Ascophyllum nodosum;

potential benefits for blood glucose management?

Abstract
Introduction - Ascophyllum nodosum is a brown seaweed that grows abundantly along the north western European coast. It
has been shown to have potential for type II diabetes mellitus management through the inhibition of carbohydrate-
hydrolysing enzymes α-amylase and α-glucosidase likely caused by the polyphenols. However, therapeutic uses of phenolic-
mediated enzyme inhibition is limited by the lability and promiscuity of polyphenols. Microencapsulation developed with
the PureSea® seaweed ingredient range, may provide structural protection during digestion, potentially offering more
effective gastrointestinal delivery of potential treatments.
Study Objectives -The study aimed to determine and compare in vitro phenolic release properties and α-amylase inhibition
of both microencapsulated and powdered PureSea® A. nodosum.
Methods - The Ascophyllum nodosum was supplied by Seaweed & Co. (Whitley Bay, UK) produced using their patent
pending technologies and under their PureSea® brand. The PureSea® Natural was microencapsulated by AnaBio
Technologies Ltd (Dublin, Ireland). The PureSea® and microencapsulated PureSea® (PureSea® Protect) were tested in Aelius
Biotech™ Model Gut System which simulated human digestion in the mouth, stomach and small intestine for the release of
polyphenols and also their effect on carbohydrate digestion. Phenolic release was determined using Folin-Ciocalteu assays
and glucose release was measured using D-Glucose (glucose oxidase/peroxidase; GOPOD) Assay Kit (Megazyme, Bray,
Ireland). Acarbose (pharmaceutical α amylase inhibitor) was used as a positive control for inhibition.
Results - The phenolic release was visibly different at 0 minutes (beginning of in vitro digestion), between PureSea® Natural
and PureSea® Protect (4.5±1.2 and 1.7±0.2 mg Polyphenol Equivalents (PE) respectively). By 180 minutes the PureSea®
Protect had increased to 6.5±2.4 mg PE whilst the PureSea® dropped to 2.5±0.8 mg PE. By 180 minutes, comparative to the
control of optimum starch digestion (296.4±28.4 mg) there was a significant decrease in the amount of glucose recovered in
the presence of PureSea® Protect and PureSea® Natural after 90 minutes in the Model Gut System. A total of 78.9±7.9 mg
and 83.1±19.3 mg recovered at 180 minutes for PureSea® Protect and PureSea® Natural. Overall, there was no significant
difference between the PureSea® Natural, PureSea® Protect and Acarbose, a pharmaceutical inhibitor of α-amylase.
Conclusion - The phenolic release results suggest that microencapsulation may protect polyphenols in PureSea® seaweed
during gastric digestion, potentially improving their bioavailability for absorption and enzyme modulation in the small
intestinal. Which could have implications for treatment of diabetes. The reduction in carbohydrate digestion was significant
for both the PureSea® Natural and the PureSea® Protect, and showed no significant difference with a pharmaceutical
inhibitor of α-amylase. More testing is planned to show a relationship between dose and response.

Background and Aims
Background

◼ Polyphenols have been shown to modulate the activity of digestive enzymes

◼ Polyphenols from seaweeds have been shown to affect α-amylase and α-

glucosidase in vitro

◼ However polyphenols are non-specific binders of a wide range of proteins 

and may not be as effective in vivo, therefore a more physiologically 

relevant model should be used to screen future compounds 

◼ Polyphenol release from seaweed can be rapid and in the human digestive 

tract may not be release at desired therapeutic target site

◼ The growing, harvesting and processing of seaweeds can greatly affect their 

polyphenol content. 

Aims

◼ To quantify the protective effects of microencapsulating PureSea® (a 

seaweed optimised for high polyphenol content) on release of polyphenols

◼ To quantify the effects of PureSea® and its microencapsulated form on 

modulating carbohydrate digestion

Method
Using the patented Model Gut System, polyphenol release from PureSea® seaweed and its encapsulated form was quantified. Polyphenol was detected via Folin and

Ciocalteu reagent and quantified in mg phloroglucinol equivalents (mg PE) . The affect of PureSea® seaweed and its encapsulated form on carbohydrate digestion was

measured using the Model Gut System using release of glucose over time. Acarbose was used as a control for maximum inhibition and digestion in optimum condition (control)

was used as maximum activity. The Model Gut System is a continuous physiologically relevant model of the upper human digestive tract inclusive of the mouth, stomach and

small intestine. From 0-60 minutes the model was in the gastric phase, from 61-180 minutes the model was in the small intestinal phase.

Result 1 Methods Result 2

Discussion and Conclusion
Discussion 

◼ The ability to control the release of polyphenols form PureSea® seaweed in digestive 

tract would aid in optimising the inhibition carbohydrate digestion.  

◼ It may be possible to reduce the amount of microencapsulated PureSea® seaweed 

required to inhibit carbohydrate digestion compared to the powdered form of 

PureSea®

◼ Reducing the amount of carbohydrate digestion could aid in the development of new 

treatments for carbohydrate digestion

Conclusion 

◼ Microencapsulating PureSea® seaweed protectedthe polyphenol content from the 

gastric environment and increased the amount available at the site of carbohydrate 

digestion.

◼ PureSea® seaweed and its Microencapsulated form inhibit carbohydrate digestion to 

the same extent as Acarbose, a pharmaceutical inhibitor of α-amylase.  

◼ These methods and more can be provided as a service through Aelius Biotech
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