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ABSTRACT
Dietary exposure assessment to tetracycline drugs was conducted by multiplying mean residue concentration 
with mean chicken consumption, also incorporating the processing factor. Residue concentration data was 
taken from Monitoring and Surveillance Program year 2010-2011 involving 101 chicken samples in different 
processing plants throughout Malaysia. The chicken consumption data were based on the Malaysian Adult 
Nutrition Survey 2002-2003 report. The processing factor used for tetracycline (TC) and oxytetracycline (OTC) 
was 0.5, whereas chlortetracycline (CTC) was 0.1. The highest mean concentration of residue in chicken samples 
was OTC at 98.11 µg/kg, followed by TC (86.93 µg/kg) and CTC (51.37 µg/kg). Mean chicken consumption 
for Malaysian adults aged 18-59 years old was 31.66 g, whereas 118.00 g at 97.5th percentile. The sum of 
exposure to TCs was slightly higher in men compared to women (3.41 and 2.76 µg/person/day, respectively). 
In all cases, the exposure was always highest in OTC, due to the high mean residue found in chicken samples. 
Among geographical zones, exposure was highest in the central, followed by east coast, southern and finally 
northern zone (3.2 – 2.4 µg/person/day). Overall, the sum of exposure to tetracycline drugs among adults 
in Malaysia in the current study was 3.09 µg/person/day, whereas 11.52 µg/person/day at 97.5th percentile 
(heavy users), and could be considered negligible (less than 1% Acceptable Daily Intake).
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INTRODUCTION
Tetracycline drugs commonly added to feed are used to maintain health and promote 
growth in livestock. Widespread use of the compounds in animal food may affect the food 
quality and safety when recommended withdrawal periods are not observed. As a result, 
residues of the drugs may remain in tissues intended for human consumption. Health 
hazard occurred when the overall intake of these drugs is high through consumption of 
food containing residues. Therefore risk assessment study is important to evaluate the 
risk. Exposure assessment (a crucial component of risk assessment) can be calculated by 
multiplying the amount of food consumed with the chemical concentration in those foods 
(FAO/WHO, 2009). The value is then compared to an Acceptable Daily Intake (ADI) to check 
whether it exceed the safety level. The current study was conducted using available data 
with the objective to determine the potential exposure to tetracyclines among adults in 
Malaysia from the chicken consumption. The output could be used as the database as no 
risk assessment study to veterinary drug residues among the consumer in Malaysia has 
been done.

MATERIALS AND METHODS
Food samples/ Residue data
Total of 101 chicken tissue samples from selected processing plants throughout Malaysia 
(Peninsular Malaysia and Sarawak) collected for Monitoring and Surveillance Program 
for the period 2010-2011 were analysed for tetracycline (TC), oxytetracycline (OTC) and 
chlortetracycline (CTC) residues by HPLC instrumentation. Positive samples were reported 
when residues were higher than 100 µg/kg. For risk assessment calculations, residue levels 
below the limit of quantification (LOQ) were considered as ½ LOQ.
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Chicken consumption data
The chicken consumption data were obtained from the Malaysian Adult Nutrition Survey 
(MANS) for 2002-2003. The cross-sectional population survey used was a stratified random 
sampling, involving nearly 7000 adult respondents aged 18-59 years old in Malaysia. Semi-
quantitative food frequency questionnaires (FFQ) was used and one adult was chosen to 
represent the whole household. The chicken consumption was based on eater-only data 
(Food consumption statistics of Malaysia, 2006).

RESULTS AND DISCUSSION 
The highest mean concentration of residue in chicken samples was OTC (98.11 µg/kg), 
followed by TC (86.93 µg/kg) and CTC (51.37 µg/kg) (Table 1). Positive samples (residue 
higher than 100 µg/kg) was 13%, 3% and 1% for OTC, TC and CTC, respectively. All negative 
samples (residue concentration below the LOQ) were assigned as ½ LOQ and included in 
the calculation to get the mean value, as suggested by FAO/WHO (2009). Mean chicken 
consumption for Malaysian adults aged 18-59 years old was 31.66 g and 118.00 g at 97.5th 
percentile. The chicken consumption was highest in Sarawak (45.80 g), followed by central 
zone (32.77 g), Sabah (32.54 g), east coast zone (31.17 g), southern zone (28.81 g) and 
finally northern zone (24.77 g) (Food consumption statistics of Malaysia, 2006). 

Dietary exposure assessment to TC, OTC and CTC used the deterministic/point estimates 
method; multiplying mean residue concentration and mean chicken consumption, also 
incorporating the processing factor. Processing factor was used when the chemical 
concentration data was based on raw commodities (FAO/WHO, 2009). The processing factor 
used for TC and OTC was 0.5, whereas CTC was 0.1, based on the findings of Kühne et al. 
(2001) and Rose et al. (1996).

Dietary exposure assessment to TC, OTC and CTC were slightly higher in men compared 
to women. Thus, this was also true in the sum of exposure to TCs (3.41 and 2.76 µg/
person/day, respectively) (Table 1). In all cases, the exposure was always highest in OTC, 
due to the high mean concentration of residue found in chicken samples. The lowest 
exposure was in CTC as a result of low mean concentration found and a low processing 
factor. Among geographical zones, exposure was highest in Sarawak, followed by the 
central, Sabah, east coast, southern and finally northern zone (4.5 – 2.4 µg/person/
day). The trend followed the chicken consumption pattern described earlier. Overall, the 
sum of exposure to tetracycline drugs among adults in Malaysia in the current study 
was 3.09 µg/person/day, and 11.52 µg/person/day at 97.5th percentile (heavy user). In 
comparison, the exposure to TC from milk and meat was lower amongst Croatians, at 
0.52 µg/person/day (using median residue concentration value) (Vragović et al., 2011).  
Estimated exposure to OTC amongst the Americans was quite higher, at 9.6 µg/person/
day. This is because it was the sum of exposure from various types of food and water 
(US EPA, 2006). 

The Acceptable Daily Intake (ADI) for TC (for a person weighing 60 kg) is 1800 µg/
person/day (JECFA, 2003). The sum of exposure to tetracycline drugs among adults in  
Malaysia in the current study could be considered negligible (less than 1%). Even the 
highest sum of exposure, calculated at 97.5th percentile (for heavy users), was only 0.64% 
of ADI.
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Table 1.   Tetracycline, oxytetracycline and chlortetracycline residue level in chicken tissue and the 
respected dietary exposure assessment by adults in Malaysia

Analytea
Residue 

levelb 
(µg/kg)

Dietary exposure assessment (µg/person/day)

Gender Zone
Malaysia

Men Women North South Central East C. Sabah Sarawak

TC 86.93 1.52 1.23 1.08 1.25 1.42 1.36 1.42 1.99
1.38
5.13c

OTC 98.11 1.71 1.39 1.22 1.41 1.62 1.53 1.59 2.25
1.55
5.79c

CTC 51.37 0.18 0.15 0.13 0.15 0.17 0.16 0.17 0.24
0.16
0.61c

Total TCa 3.41 2.76 2.42 2.81 3.20 3.04 3.18 4.47
3.09

11.52c

aTC: Tetracycline, OTC: Oxytetracycline, CTC: Chlortetracycline, TCs: Tetracyclines
bMean from  N = 101 was calculated by assigning levels < LOQ at ½ LOQ (LOQ= 100 µg/ kg)
cDietary intake (µg/person/day) based on 97.5th percentile

CONCLUSION
The highest dietary exposure assessment was in OTC, contributed by the high residue 
concentration in the samples. Overall, the risk from chicken consumption could be considered 
as negligible at less than 1% of ADI.
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