
RESULTS 

• UV-Vis spectrometry showed a peak at 280 nm 

indicating the presence of flavonols (Figure 1).  

• The mean carob pod length was 12.89cm (Table 1).  

• The mean total polyphenolic content was 0.565% w/w, 

ranging from 0.206% (w/w) to 1.298% (w/w).  

• The highest polyphenolic content was from the Western 

District of Malta. Pods from the Southern district 

contained significantly high levels of arsenic 

(134.90±16.37 ppm), copper (2.46±0.30 ppm), tin 

(102.4±2.42 ppm) and chromium (4.24±0.09 ppm). A 

high level of zinc (5.92±0.69 ppm) was in pods collected 

from the Northern districts of Malta.  
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INTRODUCTION 

The carob tree (Ceratonia siliqua L.) is a perennial indigenous tree in Malta belonging to the Leguminoseae family 

(Fabaceae) and is widely cultivated in the Mediterranean region [1].  The carob is rich in polyphenols, mainly flavonoids 

and tannins, which have antioxidant effects that are beneficial to human health [2].  

METHOD 

• Carob pods samples were collected during maturation 

cycle (August) from 20 different localities, within five 

districts in Malta.  

• Morphometric analysis was performed by measuring 

length, width and mass of ten pods from each locality.  

• Total phenolic content was determined using Folin-

Ciocalteu test [3] and analysed using Gen 5 software. 

• UV-Vis   spectrometry   was  performed   by   calculating 

AIMS 

To compare the polyphenolic content of carob pods from previously assigned trees in different localities around Malta. 

There are several varieties of carob trees found in Malta and the differences in the morphological and phytochemical 

characteristics of the pods distinguish one variety from another. 

 tonality    ratio,   colour    density,    flavonoid  ratio  and 

 anthocyanin content.  

• Microwave plasma-atomic emission spectroscopy      

was used for the determination of heavy metal content 

• Data analysis was conducted using One-Way ANOVA 

with Bonferroni Post-hoc test using the software Prism 

5. The morphometric, physicochemical and metal results 

were assessed using multivariate analysis.  

Figure 1:  Wave scan at UV absorbance range of 200 nm to 800 nm of one of 
the analysed samples  

CONCLUSION 

The Maltese carob pod morphology was more similar to the  Moroccan pods [4]. The polyphenolic content of the           

analysed carob pods was found to be significantly lower compared to the 1.25% w/w reported in Sicily [6] and 1.58 - 1.80 

% (w/w) in Morocco [2]. 

References  

1Aissani N.; Coroneo V.; Fattouch S.; Caboni P. Inhibitory effect of carob (Ceratonia siliqua) leaves methanolic extract on Listeria monocytogenes. J. Agric. Food Chem. 60, 9954-8 (2012). 
2Khilfa M.; Bahloul A.; Kitane S. Determination of chemical composition of carob pod (Ceratonia siliqua L.) and its morphological study. J. Mater. Environ. Sci. 4, 348-53 (2013). 
3Attard E. A rapid microtitre plate Folin-Ciocalteu method for the assessment of polyphenols. Cent. Eur. J. Biol. 8, 48-53 (2013). 
4Konaté I.; Filali-Maltouf A.; Berraho EB. Diversity analysis of moroccan carob (Ceratonia siliqua L.) accessions using phenotypic traits and RAPD Markers. Acta Botanica Malacitana. 32, 79-90 (2007). 
5Srečec S.; Kremer D.; Karlović K.; Volf TP.; Erhatić R.; Augustinović Z.; et al. Comparison of morphological characteristics of carob tree (Ceratonia siliqua L.) pods and seeds of populations collected 

from two distant Croatian islands: Drvenik Mali and Mali Lošinj. Agric. conspec. sci. 81, 61-4 (2016). 
6Avallone R.; Plessi M.; Baraldi M. and Monzani A. Determination of chemical composition of carob (Ceratonia siliqua): Protein, Fat, Carbohydrates, and Tannins. J Food Compost Anal. 10, 166-72 

(1997). 

Department of Pharmacy 

DEPARTMENT OF PHARMACY
UNIVERSITY OF MALTA

Measurement Malta Morocco Croatia 

Length (cm) 12.89±0.9 11.41±2.8 17.61±1.66 

Width (cm) 1.92±0.1 2.25±0.3 2.648±1.34 

Mass (g/pod) 11.74±0.9 12.4±0.4 28.93±4.38 

Length:width 
ratio 

6.955±0.4 5.07±0.8 6.65±0.2 

Table 1:  Comparison of the Maltese carob pod morphology to Moroccan [4] 
and Croatian [5] pods. 


