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Speaker Bio 
Ivan Lawag is a PhD in Pharmacy student at UWA. His research focuses on testing the antioxidant activity 
and the determination of compounds present in honeys and bee pollens. His research background is 
focused on the antidiabetic plants found in the Philippines, and in the development of in vitro bioassays 
for antidiabetic, and antioxidant activity. He trained in Pakistan in performing natural product chemistry 
and in Bangladesh in performing in vivo studies on diabetic animal models. 

Presentation 
Background 
The total phenolics assay, using Folin-Ciocalteu reagent, is a popular method to determine the antioxidant activity 
of food items, beverages and other natural products. Traditionally, the assay is carried out in a strongly basic 
medium (pH 10.8), however, its application to honey analysis requires some modifications (i.e. change in pH and 
strict time control) due to honey’s unusually high sugar content, which interferes with the traditional assay and 
leads to an overestimation of its total phenolic content.  
 
Objective 
The aim of the study is to determine the most appropriate pH and incubation time to avoid sugar interference in 
the determination of the total phenolics content of honey. 
 
Method 
The total phenolics assay was performed under acidic (pH 1.8), slightly basic (pH 7.8-8.0) and strongly basic (pH 
10.8) conditions with incubation times of up to 3 hrs. Aqueous honey solutions as well as a range of gallic acid 
standards in artificial honey (consisting of only sugars) were all reacted with Folin-Ciocalteu reagent for 5 min 
before the addition of Na2CO3 solutions of varying pHs. The change in absorbance in these samples at 760 nm was 
determined over the course of 3 h and the obtained results expressed as mg gallic acid equivalent per 100 g of 
honey.   
 
Results  
It was found that the interference of sugars could be minimised when the assay was carried out at slightly alkaline 
pH (pH 7.8-8.0) and the absorbance was recorded after 120 min incubation time. The optimised method was fully 
validated in accordance with current International Conference on Harmonisation (ICH) guidelines.  
 
Conclusion 
The modified Folin-Ciocalteu assay provides a more realistic assessment of the total phenolics content of honey 
and with this allows for a better inference on its potential antioxidant activity in vivo. 


