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An investigation was carried out from September 2010 to January 2011 to detect antibiotic 
residues and assess microbial load of milk samples of cattle collected from six different consumers’ 
collection centres of Guwahati city, India viz. Maligaon, Hatigaon, Panbazar, Noonmati, 
Khanapara and Jalukbari. A total of 120 milk samples were aseptically collected from randomly 
selected milk cans. Antibiotic residues were found in 28 samples with 23.3 % detection rate. The 
mean standard plate count of raw milk of Maligaon, Hatigaon, Panbazar, Noonmati, Khanapara 
and Jalukbari were recorded as 6.38 ± 0.02, 6.31 ± 0.02, 6.33 ± 0.02, 6.34 ± 0.03, 6.32 ± 0.02 and 6.29 
± 0.02 log10 cfu per ml, respectively. Whereas the mean coliform count of raw milk of the six 
centres were recorded as 2.28 ± 0.05, 2.85 ± 0.03, 2.92 ± 0.01, 2.90 ± 0.03, 2.89 ± 0.03 and 2.90 ± 0.03 
log10 cfu per ml, respectively. The results of the current study indicate that the milk produced and 
distributed in the study area can be considered as of fair quality from microbial load point of view. 
Since the presence of antibiotic residues could pose human health risk, awareness should be 
created on the judicious use of antibiotic and adherence to drug withdrawal period.  
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INTRODUCTION 
Milk is a highly nutritious food, ideal for microbial growth and 
the fresh milk easily deteriorates to become unsuitable for 
processing and human consumption (FAO, 2001; Lingathurai 
and Vellathurai, 2010; Mubarack et al., 2010; Ali and Abdelgadir, 
2011). Presence of bacteria in raw milk reduces the keeping 
quality of milk and certain bacteria with their associated 
enzymes and toxins may even survive pasteurization creating 
health hazards (Salman and Hamad, 2011). High bacterial 
counts in raw milk are indicator of poor production hygiene 
(Harding, 1999).  

The safety of milk with respect to food-borne diseases is of 
great concern around the world. This is especially true in 
developing countries where production of milk and various 
milk products takes place under unsanitary conditions and 
poor production practices (Mogessie, 1990). 

Milk is sterile during secretion from healthy animals but 
the components that are foreign to it enter the milk in the udder 
or during or after milking as well as any changes occurring in 
the milk are often detrimental to its quality (Waltsra et al., 
1999).  Once, the milk comes outside the udder, microbial 
contamination may occur due to normal handling procedures 
and in between milking, teats may become soiled with dung, 
mud and bedding materials. Number and type of 
microorganisms vary according to type and amount of soil 
materials ( Gierl and Putz, 1992). 

Coliforms particularly Escherichia coli are frequently used in 
the microbiological analysis of food as an indicator of poor 
hygienic condition. Microbiological examination of milk is 
essential to find the degree of contamination with detection and 
enumeration of indicator organisms. The coliforms are defined as 

the indicator (faecal coliform) of suitability of milk for drinking 
(SMCWWA, 1981). 

The hygienic quality problems of milk may arise from raw 
milk of diseased animals (Murphy and Boor, 2000). The 
presence of antimicrobial substances in raw milk could have 
serious toxicological and technical consequences (Kang et al., 
2005).  

Antibiotic residues are of concern due to their possible 
adverse effects on people allergic to antibiotics, potential build 
up of antibiotic-resistant organism in humans and inhibition of 
starter cultures used to produce cultured milk products such as 
yogurt and cheeses (Jones and Seymou, 1988). 

Understanding the microbial load of raw milk needs to 
measure the hygienic quality of milk. High population of 
bacteria in aseptically drawn milk samples or detection 
antibiotic residues is an evidence of the public health risk of 
milk (Abrahamsen et al., 2007). 

Although milk and milk products represent an important 
place in the nutrition of consumers as well as nutrition and 
income of producers, there is limited work so far undertaken 
regarding detection of antibiotic residues and assessing 
microbial load of raw milk in Guwahati, India. Therefore the 
present investigation was undertaken to analyse the milk 
samples collected from various pockets in and around 
Guwahati with the objective of determining the microbial load 
and detection of antibiotic residues. 
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MATERIALS AND METHOD 
Milk Sample Collection  
A total of 120 samples were collected from six different 
consumer’s collection centres of Guwahati city: Maligaon, 
Hatigaon, Panbazar, Noonmati, Khanapara and Jalukbari. From 
each collection centre 20 milk samples of morning milk were 
collected at week interval for a total of 4 weeks. The samples 
were collected in 250 ml capacity sterilized container and each 
sample measured 200 ml of milk. The samples were taken from 
bulk cans and all aseptic precautionary measures were taken to 
avoid external contamination till the laboratory examinations 
were over in the laboratory. Ice- boxes  ere used to carr  t e 
samples from t e collection centres to t e laborator    amples 
 ere stored at    C and subjected to bacteriological examination 
within 3 to 4 hours of collection.  
Detection of antibiotic residues 
The presence of antibiotic residues in milk was detected as per 
the method described by (Mitchew et al., 1998). Petri plates 
were prepared with each plate containing about 15-20  ml of 
nutrient agar media. The test organism used for the study was 
Bacillus subtilis. Spore suspension of organism in nutrient broth 
was used. The media in Petri plates were rubbed gently by a 
sterile cotton swab dipped in spore suspension so as to cover 
the entire agar surface. Sterile discs (HiMedia) were used. For 
each sample a separate disc was prepared by dipping the disc in 
small amount of milk sample for a little while and then shaking 
off the excess milk. The test disc prepared fresh and still wet 
were then placed on agar surface. Only 4 discs were placed on 
single plate. Plates were then incubated overnig t at      C. 
After incubation discs surrounded by a distinct zone of growth 
inhibition around them were regarded as positive. 
Assessment of Microbial load 
The samples were examined for Total Bacterial Counts (TBC) 
and coliform counts by the pour plate technique described by 
(Collins et al., 1989). Milk samples were thoroughly mixed by 
shaking the sample bottle for at least 25 times and a serial ten-
fold dilution was made in normal saline solution. After through 
mixing, 0.1 ml from each dilution of the sample was inoculated 
into sterile petri plates in duplicate, maintaining all aseptic 
precautions. Care was taken to transfer the last drop of sample 
into the petri plates. Then after, 15-20 ml of nutrient agar media 
previously melted and cooled to 45º C, was poured into each 
pairs of Petri dis es for total bacterial count and MacConke ’s 
agar was used to determine coliform counts. The inoculum and 
the media were thoroughly mixed by rotating and tilting. Petri 
dishes were allowed to cool down and set by keeping them on a 
level surface. Control samples were prepared in similar manner 
using sterile water in place of market milk samples to ascertain 
sterility of apparatus and the medium used.  

Petri dishes were incubated at 37 ± 0.5º C for overnight in 
inverted position. After incubation plates having  more that 30 
but less than 300 separated colonies of bacteria were counted 
with the help of bacteriological colony counter. The number of 
colonies and dilution factors were recorded. Then, the mean 
from the two plates were calculated and multiplied with the 
specific dilution factor and lastly multiplied by ten and thus the 
total number of viable bacteria per ml of milk was determined 
and recorded. Statistical Analysis 
All the data were entered into Microsoft Excel. Descriptive 
statistic was used to analyse the data for antibiotic residues as 
percentage of samples tested positive for presence of antibiotic 
residues. Total bacterial counts and coliform counts of the 
different collection centres were transformed in to log values 
then data were analyzed.  
 
 
 

RESULTS 
Antibiotic residue 
Out of 20 milk samples collected from each zone, 5( 25 %) 
samples from Hatigaon, 6 ( 30 %) samples from Panbazar, 10 
(45%) samples from Noonmati, 7 ( 35%) samples from 
Khanapara and 1( 5%) sample from Jalukbari were found 
positive for antibiotic residue. No samples were found to have 
antibiotic residue in Maligaon (Table1).  
 

 
Standard plate count  
The mean standard plate count of raw milk (cfu/ml) was 
highest in Maligaon (6.38 ± 0.02) followed by Noonmati (6.34 ± 
0.03), Panbazar ( 6.33 ± 0.02), Khanapara (6.32 ± 0.02), 
Hatigaon  (6.31 ± 0.02) and Jalukbari (6.29 ± 0.02) (Table2).  

 
Coliform count 
The mean coliform count of raw milk (cfu/ml) was highest in 
Panbazar (2.92 ± 0.01) followed by Noonmati and Jalukbari 
(2.90 ± 0.03), Khanapara (2.89 ± 0.03), Hatigaon (2.85 ± 0.03) 
and Maligaon (2.28 ± 0.051)  (Table 3).  

 
DISCUSSION 
In the present study a total of 120 milk samples collected from 
six different sites of Guwahati were screened for presence of 
antibiotic residue. Out of these 28 (23.3 %) samples were found 
to be positive for presence of residue. This somehow agrees 
with the result of Amonsin et al.         (1996) who reported 27 % 
detection rate. However, Psomas et al. (1994) detected antibiotic 

Table 1: Antibiotic residue in milk samples collected  
from six sites in and around Guwahati 

Collection  
Centres 

Number of 
samples 

Samples positive for 
Antibiotic residue (%) 

Maligaon 20 0 (0%) 
Hatigaon 20 5 (25 %) 
Panbazar 20 6 (30 %) 
Noonmati 20 9 (45 %) 
Khanapara 20 7 ( 35 %) 
Jalukbari 20 1 (5 %) 
Total  120 28(23.3 %) 

Table 2:    Standard plate count of raw milk collected from 
six sites in and around Guwahati 
Collection 
Centres 

Number of 
sample 

examined 

Standard plate count 
( log10 cfu/ml) 

Mean ± SE 
Maligaon 20 6.38 ± 0.02 
Hatigaon 20 6.31 ± 0.02 
Panbazar 20 6.33 ± 0.02 
Noonmati 20 6.34 ± 0.03 
Khanapara 20 6.32 ± 0.02 
Jalukbari 20 6.29 ± 0.02 

Table 3:  Coliform count of raw milk collected from six 
sites in and around Guwahati 
Collection  
Centres 

Number of  
sample 
examined 

Number of 
samples 
positive (%) 

Coliform 
Count  
(log10 cfu/ml ) 
Mean ± SE 

Maligaon 20 3(15) 2.28 ± 0.05 
Hatigaon 20 2(10) 2.85 ± 0.03 
Panbazar 20 4(20) 2.92 ± 0.01 
Noonmati 20 4(20 ) 2.90 ± 0.03 
Khanapara 20 3(15) 2.89 ± 0.03 
Jalukbari 20 3(15 ) 2.90 ± 0.03 
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residues in 46 % of samples whereas Movassagh and Karami 
(2010) reported 5% of raw milk samples to be positive for 
antibiotic residues. The variation might be due to the variation 
in the drug regiment used in the study areas and also variation 
in the drug withdrawal of the antibiotics used. This is 
demonstrated by the work of Zeng et al.(1996)  where 
withholding time of milk for penicillin G was 72 hours and 
cephalosprin was 120 hours. So it can be inferred the milk 
delivered to milk collection centres could lead to the 
development of drug resistance as they contain antibiotic 
residues in them. This could be due to excessive and injudicious 
use of antimicrobials, prophylactic or therapeutic treatment of 
dairy animals which led to the excretion of the residues of drugs 
in milk. 

The milk samples collected from six zones: Maligaon, 
Hatigaon, Panbazar, Noonmati, Khanapara and Jalukbari 
showed the average standard plate count log 10 cfu per ml of 
milk to be  highest at Maligaon  (6.38 ± 0.02) followed by 
Noonmati  (6.34 ± 0.03), Panbazar (6.33 ± 0.02), Khanapara 
(6.32 ± 0.02), Hatigaon (6.31 ± 0.02) and Jalukbari (6.29 ± 0.02). 
Similar observations were also made from Karnal (Sakkarvarthi 
and Mathur,1990), Guwahati ( Rahman et al., 1992) , Srinagar 
(Hussain et al., 2005), Tabriz ( Ganzi et al., 2005)  and 
Bangladesh ( Khan et al., 2008) where total plate count were 
found to  6.14 -7.70 , 4.18-7.56, 6.08 , 6.13 and 5.920 – 6.075 log 10 
cfu per ml, respectively. Pant et al. (2013) reported total bacterial 
viable count (log 10 cfu per ml) ranging from 5.17- 8.81.  
The present findings revealed that the average total bacteria 
present in one millilitre of milk collected from different places 
of Guwahati city was well within the range of bacteriological 
standard of fair grade of milk as per ISI (1977). 

Comparatively higher bacterial counts per ml of milk in 
Guwahati city might be due to the improper handling, use of 
unclean utensils, and unhygienic condition of the byre, long 
holding period of milk due to long distance of transportation 
from the source to the marketing place. Nevertheless, all the 
raw milk samples were found to be well within the maximum 
permissible limit of standard plate count per ml of milk 
according to ISI (1977) and hence could safely be accepted for 
consumption or further processing. 

The mean ± SE coliform count cfu/ml of the six zones 
Maligaon, Hatigaon, Panbazar, Noonmati, Khanapara and 
Jalukbari were recorded as 2.28 ± 0.05 log10 cfu/ml, 2.85 ± 0.03 
log10 cfu/ml, 2.92 ± 0.01 log10 cfu/ml, 2.90 ± 0.03 log10 cfu/ml, 2.89 
± 0.03 log10 cfu/ml and 2.90 ± 0.03 log10 cfu/ml, respectively. The 
results of this investigation are in agreement with the findings 
of Mutukumira et al.(1996). Saitanu et al.(1996) examined and 
found the total coliform count to be < 3 log10 cfu/ml. Kalilur and 
Khan(2002)  also obtained the mean coliform count of 3.38 log10 
cfu per ml from raw milk collected from sligarh city. The 
present findings are in good agreement with the findings of 
Nanu et al.(2006)  who found the coliform count to be between 
2.97 ± 0.05 to 3.20 ± 0.06 log10 cfu per ml .Similarly in a study 
conducted by Prejit et al.(2007) the coliform count were 
between 1.83 ± 0.22 to 3.24 ± 0.19 log 10 cfu per ml. In contrast to 
the present finding Edward and Inya (2013) reported coliform 
count ranging from 6.73 – 6.98 log 10 cfu per ml. This was 
explained to be due to the closeness of the udder to the anus of 
the animal since they are normal flora of the intestine. Also 
there is the tendency of the udder and the teat to be 
contaminated or dirtied by the animal dung when they lie down 
on it. 

The present finding revealed that the mean coliform count 
of few of the milk samples collected from different places of 
Guwahati city was not within the range of bacteriological 
standard of milk as per ISI (1977). This might indicate that the 

milk might be adulterated with water which was contaminated 
with faeces and the unhygienic practices in some farms.  
CONCLUSION 
The mean standard plate count of the milk samples collected 
from t e consumer’s collection centre  ere well within the 
maximum permissible limit of standard plate count per ml of 
milk according to hence Indian standards. However, the mean 
coliform count of few of the milk samples collected from 
different places of Guwahati city was not within the range of 
bacteriological standard of milk. According to the study 28 milk 
samples out of 120 have been detected for antibiotic residues 
which might suggest that the drug withdrawal period was not 
adhered in some farms. It can be inferred from the findings that 
there is   lack of awareness of the milk producers on hygienic 
milk production and the impact of antibiotic residues on the 
health of human beings. Therefore creating awareness for milk 
producers by providing training and experience sharing forum 
may help improve to improve milk quality and safety in the city. 
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