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Abstract: The current study was applied on 200 cows milk samples, which collected randomly from
different cities in Libyan, were included 53 cow raw milk, 27 pasteurized milk and 120 sterilized milk.
Examined qualitative by using Delvo test SP NT, the results revealed that antibiotic residues were
75.47% and 48.15% in cow raw milk and pasteurized milk, respectively. And all the sterilized milk
tested were 100% negative for a test. High liquid performance chromatography (HPLC) were used as
confirmatory method for identification of Beta-lactam residues in 14 raw milk positive with Delvo test
SP NT. The detected of Ampicillin, Amoxicillin, Tetracycline and Oxytetracycline residues in cow raw
milk were 35.71%, 71.42%, 85.71% and 78.57%, respectively. Concentration limits a mean value
4.88+1.02ug/kg, 12.22+6.18ug/kg, 86.24+56.60ug/kg and 108.40+54.15ug/kg for  Ampicillin,
Amoxicillin, Tetracycline and Oxytetracycline residues, respectively. In raw milk. Confirmed,
Amoxicillin, Tetracycline and oxytetracycline residues were 2/6 (33.33%), 5/6 (83.33%) 5/6 (83.33%)
and 6/6 (100%) In pasteurized milk, respectively. With concentration limits the mean value
3.45+0.25ug/ kg Ampicillin, 14.06+£3.97pg/kg 112.50+89.04pg/kg and 124.30+81.74pg/kg, for
Ampicillin, Amoxicillin, Tetracycline and Oxytetracycline residues in pasteurized milk, respectively. In
this study examined 20 sterilized milk, showed that antibiotic residues were not detected by used high-
performance liquid chromatography.
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INTRODUCTION:

There are various types of drugs, particularly antibiotics, which are utilized for treatment of
diseases and infections in dairy farms. In veterinary medicine, antibiotics are commonly utilized to treat
bacterial infections (mainly mastitis) and to cure secondary bacterial infection in cases of viral

infections. Also, antibiotics are utilized in prophylactic doses to prevent diseases and enhancing feed
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efficiency.

Beta-Lactam group is one of the mainly utilized antibiotic groups which comprises a group of
antibiotics that have same structure unit (Beta-Lactam ring) such as Penicillin, Amoxicillin,
Monobactams, Carbapenems, Cephalosporins, Cephamycins, and betalactamase inhibitors (Yildiz,
2008).

Beta-Lactam antibiotics share a similar mechanism of action through inhibiting synthesis of cell
wall of bacteria (Novak et al., 2000).

Beta-Lactam antibiotics are widely utilized because of their impact on both Gram positive and
negative bacteria so that in dairy industry many problems are caused by their residues (Gustavsson et
al., 2002; Jacoby and Munoz-Price, 2005).

Deficient farmers' knowledge regarding withdrawal time of antimicrobials, excess antibiotics
usage without appropriate treatment records in dairy farms, non-observance of each antibiotic
withdrawal time, higher dosages and adding such antimicrobials as preservatives to milk result in raw

milk contamination with residues of Beta-Lactam (Ruegg, 2009).

There are possible health hazard for the consumers results from contaminated milk by residues of
Beta-Lactam such as allergic reactions in hypersensitive persons, drug resistance, growth of resistant
bacteria, mutagenic and carcinogenicity effects result from prolonged exposure to these residues. Even
with low concentrations of Beta-Lactam antibiotics residues particularly penicillin, approximately 10%

of people are hypersensitive (Khaskheli et al., 2008).

In dairy industry, there are great economic losses because of Beta-Lactam residues' inhibitory
impact on starter cultures utilized in yoghurt, butter, cheeses, and other products as it decreases acid
formation, prolongs milk curdling time and cause inadequate ripening of cheese and thus, has an effect
on dairy products' quality (Rinken and Riik, 2006; BoZo and Andel, 2008).

Maximum residue limitations of Beta-Lactam antibiotics such as Penicillin G 4pug/L, Amoxicillin
4ug/L, Ampicillin 4pg/L, Dicloxacillin 30pg/L, Cepharin 60 pg/L and Cephalexin 100ug/L were

reported in the European Union Regulation (Movassagh and Karami, 2011)
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AIM OF THE WORK:
The current work was conducted for investigation of the following issues:

1-Qualitative determination of antibiotic residues in 200 randomly collected and different cow
milk samples by utilizing test Delvo SP NT

2-Quantitative determination of Beta-Lactam residues in samples with positive results with
Delvo test SP NT utilizing High performance liquid chromatography (HPLC).

3-Highliting the public health hazards and economic importance of Beta-Lactam residues in cow

milk.

MATERIALS AND METHODS:

1-Collection of milk samples (American Public Health,1985):
All milk samples can be collected from Libya.

The laboratory work was performed in the Department of Food Hygiene of control,

Faculty. Veterinary. Medicine. Mansoura. University. Egypt.

The period between May 2019 to October 2020, all examined milk samples were
subjected to qualitative and quantitative detection of Beta- lactam antibiotic residues and other.

A total of 200 cow milk samples from various sources were obtained from various cities
in Libyan (Tripoli, Tajoura, Janzur, ALzawiyah, Subrata, Misrata, Sabha, Brak), The samples
from different private of markets and dairy shops, were included 53 cow's raw milk samples,
Each raw milk sample was received in 300 ml sterile capped plastic jar and stored at (-20°C), 27
Pasteurized milk samples, were atoned from different private of markets (capacity one liter
packet), and stored at (-20°C), 120 Sterilized milk samples from different private of markets
capacity one liter packet, production different countries Companies were showed Table, with
attention to production dates, expiry dates, serial numbers of all packs.

And stored at room temperature (25°C), then transferred raw milk samples and

Pasteurized milk samples in an ice box at (3x1°C) to milk hygiene and control department,
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Mansoura University Egypt, collected samples were kept at (3x1°C), tile preparation to

Detection of antibiotics.

2-Preparation of milk samples for analyses:

(A)- determination of sample rawness Storch test (Quehl, 1977):

Ten ml of sample was put in a test tube, Two drops of hydrogen peroxide solution, 2
drops of aqueous solution of paraphenylene diamine (2%) were added then mixing was

performed. Sample rawness was indicated by an appearance of dark bluish coloration.
(B) Detection of efficacy of pasteurization:

The original packs of pasteurized milk samples were collected and Transferred to the
laboratory without delay, and subjected to lactognost phosphatase test (Collins-Thompson et al.,
1988).

Delvotest SP-NT: Delvotest SP-NT ampoules as well as block heater were obtained
(Netherland).

3- Quantitative determination of Beta-Lactam residue in positive samples by HPLC:

Only certain number of presumptive positive samples with Delvotest SP NT was
transported using an ice box at (3+1°C) to Animal Health Research Institute in Giza, Egypt to

identify Beta-Lactams residue and their levels in milk samples utilizing HPLC.
A- Milk sample preparation: Beta lactams determination (Khaskheli et al., 2008)

Five milliliters milk underwent mixing with 400ul of 10% aquous solution of acetic acid in a
centrifuge tube. Then, agitation was performed for 60 sec by vortex. This was followed
centrifugation at 3500 rpm for ten min at 4°C. Clear supematant was filtered utilizing 0.45um filter

and filtrate was poured in to a plastic vial and 5ul of it underwent injection in HPLC.
B- Detection of Amoxicillin and Ampicillin as described by Kuo et al. (2009)

C- Tetracycline determination (Abbasi et al., 2011)
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In brief, 15 ml milk underwent mixing in a 50 ml tube with 25ml Mellvaine buffer
solution. This was followed by agitation of solution utilizing vortex for 60 sec. centrifugation
was performed at 10,000 rpm for 12 minutes at 4°C. Supernatant was utilized in SPE cartridges
which were treated by 3ml methyl alcohol at a flow rate not exceeding 3ml/minute. After that, it
was rinsed by 2ml DI water. Extraction was performed through pouring 25ml of supernatant in
SPE at a flow rate 5Sml/minute then cartridge was eluted by methyl alcohol solon 5%. Elution

was performed using 2ml methyl alcohol at rate 4ml/minute. Then samples were dried, diluted in
1ml of mobile phase and then filtrated to be injected in HPLC.

D- Quantitative detection of oxytetracycline according to Cinquina et al. (2003).

RESULTS:

Table 1: Qualitative determination of antibiotic residues in examined samples used Delvo test SP

NT.
. " Percentage of positive
Type of samples No. of samples No. of Negative samples No. of positive samples samplesd%
Cows raw milk 53 13 40 75.47
Pasteurized milk 27 14 13 48.15
Sterilized milk 120 120 0 0
Total 200 147 53 26.50
80.00% 75.47%
. 0
70.00%
163888?’//0 48.15%
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Figure 1: Qualitative determination of antibiotic residues in examined samples used Delvo test SP
NT.

1158
http://annalsofrscb.ro




Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 1154 - 1171
Received 05 March 2021; Accepted 01 April 2021.

Table 2: Quantitative determination of Beta-Lactam Ampicillin residues positive Delvo test SP NT
milk samples used HPLC.

NO. Of Concentration of Ampicillin
Tvpe of No. of positive Ho/kg
ypl samples %
samples samples
(HPLC) Min | Max | Mean SE
Cows raw
14 5 3571 | 330 | 6.20 | 4.88 | 1.02
milk
Pasteurized
6 2 33.33 | 320 | 3.70 | 345 | 0.25
Milk
Sterilized
20 0 0 0 0 0 0
milk

*Maximum residue limits (MRLs) Correspond to Codex Alimentarius Committee (CAC, 2018).

36.00% 35.71%

35.50%
35.00%
34.50%
34.00% o
33.50% 33.33%
33.00%
32.50%
32.00%
Cows raw milk Pasteurized
milk
(A)
7 .
6.2 mMin ®mMax M Mean SE
6
.88
5
3.7
4 33 32 3.45
3
2
1.02
1 25
0
Cows raw milk Pasteurized
milk
(B)

Figure 2 (A and B): Quantitative detection of Beta-Lactam Ampicillin pg/kg residues positive Delvo
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test SP NT.
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Table 3: Quantitative detection of Beta-Lactam Amoxicillin residues in positive Delvo test SP NT
milk samples used HPLC.

NO. Concentration of
Type of No.of | positive | o, Amoxicillin pg/kg
samples samples | samples ©

HPLC Min Max Mean SE
Cows
raw milk 14 10 71.42 5.30 22.40 12.22 6.18
Pasteuriz
ed milk 6 5 83.33 | 10.20 21.50 14.06 3.97
Sterl_llzed 20 0 0 0 0 0 0
milk

*Maximum residue limits (MRLs) Correspond to Codex Alimentarius Committee (CAC, 2018).

85.00% 83.33%
80.00%
75.00%
71.42%
70.00% I
65.00%
Cows raw milk Pasteurized
milk
(A)
25 H Min ®Max Mean SE
22.4 215
20
4.06
15 2.22
10.
10
53 6.18
5 I 3.97
0
Cows raw milk Pasteurized milk
(B)

Figure 3 (A and B): Quantitative detection of Beta-Lactam Amoxicillin residues in positive Delvo
test SP NT milk samples used HPLC.
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Table 4: Judgment the Concentration limits of Tetracycline residues in Samples used HPLC
according to standard.

NO.of Concentration of Tetracycline
Hg/kg

Type of No.of | positive o
samples samples | samples 0

(HPLC) Min | Max | Mean SE
CO"m"f"ZaW 14 12 8571 | 25 | 207 | 86.24 | 56.60
Pas:f]‘i‘lﬂzed 6 5 8333 | 44 | 277 | 11250 | 89.04
Stenr]'i'l'lfed 20 0 0 0 0 0 0

*Maximum residue limits (MRLs) Correspond to Codex Alimentarius Committee (CAC, 2018).

86.00%
85.50%
85.00%
84.50%
84.00%
83.50%
83.00%
82.50%
82.00%

300
250
200
150
100
50
0

85.71%

Cows raw milk

B Min B Max

207

6.24
56.6
25

Cows raw milk

83.33%

Pasteurized

milk
(A)
Mean — yBE
12.5
89.04
44
Pasteurized
milk
(B)

Figure 4 (A and B): Judgment the Co ncentration limits of Tetracycline residues in milk Samples
used HPLC according to standard.
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Table 5: Judgment the Concentration limits of oxytetracyclin residues in milk Samples used HPLC
according to standard.

NO. of Concentration of
Type of No. of positive Oxytetracyclin pg/kg
* 0,
samples samples | samples v
(HPLC) )
min | max | Mean SE
Coxq"is”iaw 14 1 7857 | 34 | 197 | 1084 | 54.15
Pas::lilﬁ('md 6 6 100 | 23 | 254 | 1243 | 8174
Stenr]'i'l'ied 20 0 0 o | o 0 0

*Maximum residue limits (MRLs) Correspond to Codex Alimentarius Committee (CAC, 2018).

120.00%
100%
100.00%
78.57%
80.00%
60.00%
40.00%
20.00% I
0.00%
Cows raw milk Pasteurized
milk
(A)
300 B Min ®Max Mean SE254
197
200
08.4 243
81.74
100 84.15
o Ml m
Cows raw milk Pasteurized
milk

(B)
Figure 5 (A and B): Judgment the Concentration limits of oxytetracycllin residues in milk Samples
used HPLC according to standard.
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DISCUSSION:

A total of 200 milk samples (53 raw cow milk, 27 pasteurized milk and 120 sterilized
milk) were collected from Libya. The samples were subjected to Delvo test for qualitative
detection antibiotic residues in the laboratory of food Hygiene and Control Department, Fac. Vet.

Med. Mansoura Univ, Egypt.

The results obtained demonstrated that the detectable antibiotic residues percentages were
higher in cow raw milk samples 40 out of 53 (75.47) (Table 1 and Figure 1). The high levels of
biological contamination of raw milk could be attributed administer antibiotic as prophylactic
and therapeutic uses in lactating diseased animals, as no knowledge about withdrawal period of
milk with of antibiotic residues. These results of study were nearly similar percentages antibiotic
residues recorded by Sulejmani and Shehi (2012); Gallina et al. (2013). Higher percentages
antibiotic residues detailed by Kress et al. (2007); Fejzic et al. (2014).

Delvo test SP NT detected antibiotic residues in 13/27 (48.15%) pasteurized milk
samples. This finding nearly similar percentage antibiotic residues recorded by Tolentino et al.

(2005). Higher percentage positive visualized by Ramirez et al. (2001).

Outlined qualitative detection of antibiotic residues in sterilized milk samples used Delvo
test SP NT. The results obtained revealed that all examined sterilized milk samples undetectable
antibiotic residues. This finding was about similar those recorded by Folly and Machado (2001);
Movassagh and Karami (2011); Rama (2011); Kunda et al. (2015). The current result of study
those declared by Mirlohi et al. (2013) who recorded no significant difference between

contamination rate of pasteurized samples with antibiotic residues.

HPLC analysis was carried out of identification and confirmation of Ampicillin and

Amoxicillin antibiotic residues. As the most beta lactam antibiotic used in the veterinary field.

(Table 2 and Figure 2 A, B) illustrated the quantitative detection of Ampicillin residues
in examined milk samples. Five out of 14 (35.71%) confirmed Ampicillin residues in cow raw
milk. The detection levels ranged from 3.3 — 6.2jug/kg and the mean value was 4.88+1.02 ug/kg.
Two out of 6 (33%) pasteurized milk samples confirmed Ampicillin, the concentration levels
was ranged from 3.2 — 3.7 with mean 3.45%0.25 pg/kg. All sterilized milk samples proved to be
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Ampicillin free (undetectable). The result of this study was correspond to codex Alimentarius
commission (CAC, 2018) (MRL, 4ug/kg). The results obtained cleared that only 4 cow raw milk
samples exceed MRL of standard. In previous study, Brito and Junqueira (2006) whom
recorded Ampicillin residues were recovered from 60% of milk samples with detection limits 4

Mo/L.

In (Table 2 and Figure 2 A, B) confirmed Ampicillin residues were not detect in all
sterilized milk samples. Rama (2011) recorded 2/69 UHT milk samples were Beta lactam
residues. In Iran, Movassagh and Karami (2011) recorded 7 out of 150 (4.66%) UHT milk

samples contained Beta lactam residues.

(Table 3 and Figure 3 A, B): demonstrated the identification and concentration limits of
Amoxicillin in presumptive positive Delvo test SP NT milk samples used HPLC. Percentage of
Amoxicillin residues in cow raw milk samples was 71.42% (10/14) of which concentration
limits, Min., Max. and the mean were 5.30 , 22.4 and 12.22+6.18ug/kg, respectively. Compared
to standard 10 raw milk samples were exceed MRL. Khaskheli et al. (2008) investigated 137
market milk samples, collected from Hyderabad city, Latifabad and Qasinabad for confirmation
the concentration limits of Amoxicillin residues used HPLC. The results obtained concluded that
Amoxicillin residues was contaminated 56% examined samples. The mean concentration of
Amoxicillin residues were 1 — 190ug/L. In Faisalabad city, Pakistan. Irum et al. (2014) whom
recorded that 90% of examined market milk samples were contained Amoxicillin residues with
concentration ranged from 28 — 46ug/kg. All samples were above standard limits. In
Chittagom, Chowdhury et al. (2015) used HPLC for determination concentration of Amoxicillin
residues. They found that Amoxicillin residues was detected in 14%, 38% of raw local and
commercial milk samples, respectively. With concentration limits 9.84 and 56.16 pg/L,
respectively. The mean concentration limits of Amoxicillin in market milk samples was 26.15
pa/kg (Priyanka et al., 2019). The biological contamination rate of pasteurized milk with
Amoxicillin residues was 83.33% (5/6) with mean concentration limit was 14.6+3.97 pg/kg.
(Table 3). Holstege et al. (2002) used HPLC for detection level of Amoxicillin in pasteurized
milk They reported that the level was 0.1 ng/ml. According to codex AlimentArius commission

standard (Commision, 2011) only 10 and 5 cow raw milk and pasteurized milk samples,
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respectively over MRL (Table 3). The results of this study indicated all examined sterilized milk

samples proved to be undetectable Amoxicillin residues.

Tetracycline was widely used due to their broad spectrum activity against pathogenic
microorganisms, Low toxicity and low cost. So they were applied for treatment and prophylaxis

of certain infectious diseases of dairy animals (Prescott et al., 2000).

(Table 4 and Figure 4 A, B) declared that quantitative estimation of tetracycline residues
in milk and its Judgment in compliance with CAC used HPLC. Identification and confirmation
tetracycline antibiotic residues in presumptive positive milk samples was 85.71% and 83.33% of
cow raw milk and pasteurized milk, respectively. All sterilized milk samples was undetectable
tetracycline residues. Contamination of raw cow milk by tetracycline was 12/14 (85.71%). The
detection limits of tetracycline residues in cow raw milk samples was Min. 25ug/kg, Max.
207ug/kg and the mean 86.24+56.60g/kg. Four tetracycline detectable cow raw milk samples
were above codex Alimentarius commission (CAC, 208). Certain number comprehensive
researches on occurrence of tetracycline in milk was done worldwide. Lower incidence were
reported by Darwish et al. (2013) whom investigated milk samples for quantitative detection of
tetracycline. They found that tetracycline were present in 41% of examined samples. Tempini et
al. (2018) recorded 4/25 (16%) samples contamination of tetracycline residues. Additionally
Mottaghiyanpour et al. (2018) serggested only 1% tetracycline residues in raw milk. On the
other hand higher level of contamination was detected by Kurjogi et al. (2019) who stated that
the concentration of tetracycline residues in cow raw milk was 5460 pg/kg. Patel et al. (2020)
whom found The prevalence of tetracycline residues in bovine milk samples was 98.75% with a
mean value 667.09g/kg. The detection limit of tetracycline residues would likely exceed CAC
standard. Its concentration was greater 8 Times Then standard, beside Patel et al. (2020)
observed 98.15% of samples were contamination with tetracycline residues the mean was
667.09ug/kg. The concentration limits of tetracycline residues in pasteurized milk samples were
ranged from 44 — 277ug/kg and a mean 112.50+89.04ug/kg. Two out of six pasteurized milk
samples heavy biological contaminated with tetracycline residues over MRL.

(Table 5 and Figure 5 A, B): showed the percentage and concentration limits of
oxtetracycline residues used HPLC correspond to codex Alimentarius commission standard,

2018. The detection of oxytetracycline residues milk samples 6/6 (100%) for owed by cow raw
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milk 11/14 (78.57%) and undetectable oxytetracycline residues in all examined sterilized milk
samples. The concentration limits were varied from 34 — 197 with mean 108.40+54.15 pg/kg in
cow milk samples. The detection limits of oxytetracycline residues in pasteurized milk samples
(Table 5 and  Figure 5 A, B). The min. detectable concentration was 23ug/kg, The max.
detectable concentration was 254ug/kg, with mean concentration 124.30+81.74ug/kg. The
number of pasteurized milk samples heavy contaminated Oxytetracycline over MRL standard
(100pg/kg) was 3 samples (Table 5). Higher incidence of Oxytetracycline residues obtained by
Beltran et al. (2013) who observed Oxytetracycline residues in all examined ovine milk. While
lower incidence were obtained by Abbasi et al. (2011) who reported that 57.1% Of raw milk
samples were contaminated with Oxytetracycline residues used HPLC. In addition to Tempini et
al. (2018) level Of contamination was 16% and Makarem et al. (2020) quantitative detection
Oxytetraycline residues in market raw milk samples collected from Alexandria. Governorate,
Egypt. By using HPLC. They revealed that the rate of incidence was 30% with a mean value
97.9£28.1ug/kg. On other hand Orug (2005) whom recorded that none of examined cow milk
samples contained Oxytetracycline in Bursa, Turkey.

ECONOMIC STAND POINT: Their adverse effect on dairy product processors as soiled milk
with high concentration of Beta-lactam residues would generated adverse effect on productivity
of dairy products manufacture as inadequate ripening of chees Camara et al. (2013) and
inhibition of starter culture used in dairy products especially fermented products Phillips et al.

(2004) lead to great economic losses.

PUBLIC HEALTH HAZARDS: The frequent use and misuse of antibiotic lead to the presence
of antibiotic with high levels resulted in public health hazard as allergic reaction (anaphylactic,
shock, skin rash, hiver an asthma), development of resistant m.os, elimination of carcinogenic
effect on human through consumption of contaminated milk and its products by Beta-lactam
residues (Tajick and Shohreh, 2006; Karraouan et al., 2009; Chowdhury et al., 2015).

CONCLUSION:

Stops should be applied to avoid contamination of milk and dairy products with Beta—lactam

residues:
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1- Good observation of withdrawal period of each residues.

2- In discriminate use of antibiotic not allow.

3- Good registered system for treated animals.

4- Frequent use low doses result in development of resistant strains of m.os failed to be treated.
5- Heat treatment during processing of products did not eliminate residues in the products.

6- Education farmers about adverse effect of Beta-lactam residues on dairy products processors.
And the detection of B-lactam residues in milk has to be performed in farms for avoiding
more economic loss related to Transportation process, and that related to loss of milk itself.

7- Detect B-lactam residues in different stages of dairy products manufacture.
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