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Mixtures of imazapyr and imazapic herbicides are used to control weedy rice 
problem in Malaysian rice cultivation area. These two herbicides share the same 
characteristics which are high mobility, phyto-toxicity and persistency in soil, 
thus could pose problems to the environment and human health. Since there is 
limited information regarding the concentration and behaviour of imazapyr and 
imazapic herbicides in Malaysian paddy soil and water, this study was conducted: 
(i) to develop and optimize the extraction and detection method of imazapyr and 
imazapic in water, soil and fish tissue samples using HPLC-UV; (ii) to determine 
the concentration and distribution pattern of these herbicides for 120 days in paddy 
soil and water, and estimate their leaching potential capacity using GUS index; 
(iii) to evaluate their adsorption and desorption capability in soils; (iv) to evaluate 
their abiotic degradation in water and soil; and (v) to examine their level in Anabas 
testudineus, and estimate their potential health risk amongst farmers. Several 
extraction techniques including SPE, SLE and LLE were tested to extract imazapyr 
and imazapic in spiked water, soil and fish tissue samples. The extracts were then 
quantified using the optimized HPLC-UV. Collections of samples were carried 
out at Sawah Sempadan, Tanjung Karang, Selangor. Surface water and soil were 
sampled for 120 days, whereas A. testudineus were sampled just after rice harvesting 
period together with public survey. Adsorption-desorption and abiotic degradation 
of imazapyr and imazapic were investigated under controlled laboratory conditions 
using the standard protocols by USEPA. Results showed that SPE technique was 
able to successfully extract imazapyr and imazapic from spiked water and fish tissue, 
whereas SLE technique was suitable for fortified soil samples with the recoveries 

ranging from 80% to 130%. These methods were then used to extract and determine 
the level of imazapyr and imazapic in the subsequent studies. Analysis of water 
samples showed that there were no traces of imazapyr and imazapic residues after 
120 days from their single application. However, their leftovers were still detected 
at three different soil depths with half-lives between 24 to 186 days. The GUS index 
showed that imazapyr and imazapic are leacher herbicides (>2.8), with capability 
to be mobile and leach further into deep soil. Adsorption-desorption study proved 
that imazapyr and imazapic were strongly adsorbed into soil containing higher 
clay, CEC and organic content (p<0.05). However, these two herbicides were also 
shown to have reversible sorption thus promoting abiotic degradation processes. 
Degradation studies of imazapyr and imazapic in aqueous solutions and soil 
found that hydrolytic activity for both herbicides was low, while photolytic results 
showed that these herbicides degraded faster in solutions compared to soil (>90%). 
For the potential health studies, hazard index (HI) and hazard quotient (HQ) was 
less than 1, indicating that ingestion of imidazolinone-contaminated A. testudineus 
in six months period poses a low potential health risk. In conclusion, sorption and 
photodegradation of imazapyr and imazapic were greatly affecting the behaviour 
of these herbicides in water and soil. Hence, the results from this study can provide 
a fundamental scientific evidence and information regarding the concentration and 
behaviour of imazapyr and imazapic herbicides in Malaysian paddy soil and water. 
The optimized extraction and detection methods obtained in this study can be 
used by other researchers and regulatory agencies for routine monitoring of these 
herbicides in the environment. 
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Background: Patient's adherence to Helicobacter pylori (H. pylori) regimen has 
a critical effect on its outcome. There is a great interest to assess the impact 
of pharmacist counselling, treatment characteristics, patient's knowledge, 
patient's socio-demographic and medical history on medication adherence 
and H. pylori eradication rate. Objectives: This study assessed the impact of 
pharmacist counselling, patient's knowledge, socio-demographic and medical 
history on medication adherence and H. pylori eradication rate. Methods: 
This is a prospective, randomised, controlled study, conducted on Jordanian 
H. pylori infected outpatients. A total of 200 patients have volunteered and 
met the inclusion criteria that were randomly assigned for intervention and 
control groups. To avoid the contamination between these patients, the study 
population was separated by a reasonable geographical distance and there was no 
relationship between them. Each group consisted of 100 patients, the intervention 
group was subjected to pharmacist counselling, then followed-up for 14 days, 
while the control group went through normal hospital procedure. Medication 
adherence in both groups was assessed by the Morisky Medication Adherence 
Scale-8 (MMAS-8) and pill count method. Data were collected from patients in 
both groups through questionnaires, medical records and laboratory test results. 
Four weeks following the completed eradication regimen, both groups were 
subjected to stool antigen test and dyspeptic symptoms assessment to confirm 
H. pylori eradication. Data were analysed by the statistical package for social 
sciences (SPSS v20). Results and Discussion: 51.5% of patients were male, 
where their mean age was 44.9 ± 14.9 years. There were significant differences 
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in medication adherence by pill count (27.0%, 45.5%), by MMAS-8 scale 
(28.5%, 46.0%o), and a significant difference in eradication rate (27.5%, 43.5%) 
after applying pharmacist counselling. However, pharmacist counselling was 
not a significant predictor of medication adherence and H. pylori eradication 
rate. There was no association between the patient's socio-demography and 
medical history with medication adherence. The relationships between the 
regimen complexity and side effect with medication adherence and H. pylori 
eradication rate were significant. Furthermore, regimen complexity was a 
significant predictor of medication adherence with P < 0.05, while regimen side 
effect was not a predictor of medication adherence and both were not predictors 
of H. pylori eradication rate. There was a significant difference in a sufficient 
patient's knowledge after receiving pharmacist counselling with 25.5% and 
50.5%o. Furthermore, the relationships between a patient's knowledge with 
medication adherence (measured by pill count and MMAS-8 scale) and the 
eradication rate were significant. The patient's knowledge was a good predictor 
of medication adherence and H. pylori eradication rate. The association of 
medication adherence with H. pylori eradication rate was a significant predictor 
of eradication with P < 0.05. Successful H. pylori eradication significantly 
improved dyspeptic symptoms. Conclusion: This study reflects the importance 
role of pharmacist counselling, patient's knowledge and patient's medication 
adherence in successful eradication rate, whereas patients who received 
pharmacist counselling exhibited a sufficient knowledge and a perfect rate of 
medication adherence and in turn lead to successful H. pylori eradication. 
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