
An Investigation into the Effect of Impurities on the Crystallization of 

Curcumin 
 

Heffernan, C., Ukrainczyk, M. and Rasmuson, A.C. 

Synthesis and Solid State Pharmaceutical Centre, Materials and Surface Science Institute, 

Department of Chemical and Environmental Science, University of Limerick, Castletroy, Limerick 

Claire.Heffernan@ul.ie 

Keywords: Materials Science, Chemistry 

 

 

Abstract 
The existence of impurities during crystallization 

processes can notably modify the crystal growth rate, 

morphology and polymorphism of a crystalline phase. 

These modifications exhibit a major challenge in 

research and development processes within the 

pharmaceutical industries. In this work, re-

crystallization experiments have been performed to 

obtain a high quantity of pure curcumin for further 

crystallization in the presence of pure DMC and 

BDMC. Many techniques have been used to identify and 

quantitatively measure the individual curcuminoids, 

such as; HPLC, XRD, FTIR, UV-Vis spectroscopy, 

Raman spectroscopy and SEM.  

 

 

1. Introduction 
Curcumin is a naturally occurring compound that has 

many health promoting factors and pharmacological 

properties such as anti-cancer, anti-mutagenic, 

chemoprotective, hepatoprotective and antiviral 

activities
1
. It is extracted from Turmeric (Curcuma 

longa L.), a rhizomatous plant which belongs to a 

ginger family known as Zingiberaceae. Turmeric 

comprises of three phenolic chemical curcuminoids 

known as; Curcumin (~75%), Demethoxycurcumin 

(DMC, ~16%) and Bisdemethoxycurcumin (BDMC, 

~6%). Although curcumin is the most important 

compound in turmeric, it has poor aqueous solubility, 

metabolic susceptibility and chemical instability
2
, 

which makes it more difficult for pharmaceutical 

industries to formulate into a drug. Therefore, in this 

work, a series of analytical techniques and some 3D 

visualization using the software Mercury have been 

used to gain a better understanding of the individual 

curcuminoids and to investigate the effects of DMC and 

BDMC on the crystallization of curcumin.  

 

 

 

 

 

 

 

 

 

 

 

2. Results 
 

2.1 HPLC Analysis: 

Fig.1. HPLC analysis of crude curcumin after re-crystallization 
in ethanol.  

 

Result show three peaks, curcumin (~80%), DMC 

(~10%) and BDMC (~3%). Curcumin has the highest 

peak compared to the other two curcuminoids, which 

are present in very small amounts. This confirms that 

pure curcumin can eventually be obtained after repeated 

re-crystallization experiments in ethanol.  

 

2.2 SEM image of curcumin after re-crystallization 

experiments in ethanol: 

 
Fig.2. SEM image of curcumin obtained from re-crystallization 
experiment displaying a rod- like morphology. 
 

Results showed rod – like crystals of curcumin after 

final re-crystallization step in ethanol.  
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