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Abstract 

Project Number: RDG5120004 

Project Title: Stability enhancement of lemongrass oil and antiseptic spray for prevention of cow mastitis 

Researchers: Khunkitti W. and  Aromdee C. 

Institute: Faculty of Pharmaceutical Sciences Khon Kaen University, Khon Kaen 40002 

Email address:  watkhu@kku.ac.th 

Duration of Study:  March 2007 – October 2009 

Background   Mastitis is a major problem causing economic losses in the dairy industry. The most 

common major pathogens found in Northeastern areas include Staphylococcus aureus, Streptococcus 
agalactae, Pseudomonas aeruginosa, Escherichia coli and Bacillus cereus. Pre-milking and post-milking 

teat disinfectant are the effective procedure for prevention of mastitis occurrences. In previous study, it 

was found that lemongrass oil is very effective against mastitis pathogens and it has a potential for 

development as lemongrass antiseptic spray for prevention of cow mastitis. However, the problems on  

physico-chemical stability  of the major components of  lemongrass need to be solved. The 

knowledgement on stability enhancement of lemongrass oil  could be applied for developing lemongrass 

antiseptic spray for mastitis.  

Purpose of study To develop antiseptic spray from lemongrass oil for prevention of cow  mastitis which 

can kill the common major mastitis pathogens within 2 min and to investigate physicochemical stability 

as well as antimicrobial activity of the lemongrass spray. 

Methods GM/MS was used to investigate chemical components and compositional changes of 

lemongrass oil. GC was to evaluate the stability of major component compounds in the preparations. 

Arrhenius plots were carried out for chemical stability study. Broth microdilution assay was for 

antimicrobial study and time kill of bacteria. 

Results Citral in lemongrass was stable in vehicle containing 0.1%w/v Green tea extract in citric-

phosphate buffer pH 6-7. To investigate the stability of citral, non-aqueous (concentrated sample) and 

aqueous samples (diluted sample) were prepared. As expected, citral in non aqueous sample was more 

stable than in aqueous sample.  However, antimicrobial efficacy against S. aureus of both samples was 

the same.  When antimicrobial activity of pure lemongrass oil and green tea extract was compared, 

green tea extract was more effective against S. aureus than pure lemongrass oil. However, there was no 

synergistic effect between lemon grass oil and green tea extract when the mixture was tested.  

Moreover, the longer the incubation time at 40 oC, the worse the killing time of  this mixture. When the 

samples kept at 40 oC  were challenged with S. aureus, it took more than 30 min to reduce the bacteria 

by 90 percent which will not practical for field use. It should be noted that when the lemongrass sample 

without green tea extract  was kept at  40 oC   for 30 and 60 days, challenge test with S. aureus caused 

5.32 log reduction in 60 min. GC/MS chromatograms revealed that the large amount of 

dicyanomethylene-9-anthrone was clearly found.  Accelerated temperature stability study revealed that 
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myrcene, �- and �-citral in non aqueous sample rapidly degraded as the temperature increased. 

However geraniol was degraded at the same rates for elevated temperatures tested. Except for 

myrcene,  the similar findings were also found in the diluted sample. The amount of  myrcene appears to 

be obviously increased when kept at 40 oC. According to Arrhenius plots, the shelf life of  myrcene, �- 

citral, �-citral and geraniol in non aqueous sample were 30, 4.2, 1.7, and 1.5 days, respectively. In 

addition, when 23 full factorial design was used to investigate the factors affecting the antimicrobial 

activity, it was found that Span 80 and the amount of IPM in the formulations were the major factors 

affected MIC values of S. aureus. As amount of IPM increased, the MIC values decreased whereas 

using Span 80 as a co-emulsifier in the formulation, the MIC values increased.  However, the interaction 

between IPM and type of surfactants used was found.  In addition, the amount of propylene glycol and 

IPM in lemongrass formulation was also affected on the kill time when the samples kept at 50o C were 

challenged with B. cereus every 7 days. In the presence of either propylene glycol or IPM alone in the 

formulation, the kill time would take longer than 2 min and interaction effect between both agents was 

also found.  Although the some formulations were physically unstable, the kill time on S. aureus, Ps. 
aeruginosa and E. coli were still less than 2 min whereas the kill time when challenge with B. cereus 

would take more than 2 min. However, in formulations containing IPM, Tween80 and Span 80, the 

longer the samples kept at 50 oC, their kill time against B. cereus would take longer. Out of 8 

formulations tested, the stable and effective formulation was the sample contained 1.5% v/v Lemongrass 

oil , 5% w/v Tween 80, 5% Ethanol, 5% w/v propylene glycol in citric-phosphate buffer pH 6.8. The cost 

of the ingredients used in this formulation was 0.25 baths per milliliter. 

Conclusions The physico-chemical stability of lemongrass spray preparations were not correlated with 

their antimicrobial activity. Therefore, quality control of lemongrass spray by quantify amounts of the 

major component compounds in lemongrass which are citral, geraniol and myrcene could not reflect 

antiseptic activity of the spray.  It is importance to carefully select the ingredients for lemongrass spray 

formulation because interaction between the ingredients would cause the loss of antimicrobial activity.  

However, Clinical evaluation of lemongrass spray in the filed would be needed for further study. 

 

 

 

 

 


