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Streptomycin is one of the antibiotic residue that common find in milk. These residues can be harmful, it possibly cause allergic reaction, lost of hearing and body balance, also bacterial resistance toward these antibiotics. Streptomycin is fairly stable and resistant to heating, therefore the residue were also frequently found on pasteurized and evaporated milk products. 

This experimental research based on Completely Randomized Design with three treatments and six replications. The treatments were High Temperature Short Time (HTST) pasteurization process (90(C during 25s), evaporated milk process (60-70(C during 2 h until milk coagulated) and sweet condensed milk process (70-77(C during 2 h until milk coagulated). Then, it was tested with Frontier Post Test (FPT) using Bacillus subtilis that incubated 24 hours at 37°C. The result was measured and compared with clear zone formed before heated. The research analyzed using t-test, analysis of varian and Duncan’s new multiple range tests.

The result had shown that HTST pasteurization process gave best streptomycin residue reduction. These treatment also showing the decrease of streptomycin residue from 100% to 85.73%, while other treatments such as evaporated milk process gives streptomycin residue concentrated improvement until 127.42% and sweet condensed milk process nevertheless showed an increase of streptomycin residue concentrated until 119.18%.     
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Introduction

Antibiotic uses issues in dairy farm activities have many problems in all over the world. Various cases of infectious diseases such as mastitis, tuberculosis, enteritis and dermatitis caused treatment that using antibiotics can not be inevitable. Its role as growth promoter and therapy make antibiotics needed to maintain dairy cows healthy to obtain continuous milk production.
Unfortunately, the uses of antibiotics in dairy farm practice were lack of authorities’ supervision. Types of antibiotics, duration of use and withdrawal time often ignored in antibiotics use practices. This has resulted in milk produced, where residues of antibiotics are still left. Antibiotic residues left in milk may harmful for consumers' health when consumed continuously.

The most commonly antibiotics residues find in milk that taken from local dairy farmers is streptomycin (Mitchell, et al., 1998; Sundlof, et al., 1995). Streptomycin has a high melting point, so it will difficult to reduce streptomycin concentrations if we use low temperature heating (Branen and Davidson, 1993). Therefore the residues were also frequently found on pasteurized and evaporated milk products and also possible to harm consumers.
The research aims to determine the effects of evaporation and heating towards streptomycin residues concentrations inside milk products. Even the concentrations were low, streptomycin residues concentrations that consumed can cause health problems. Therefore, milk with antibiotic residues can not be process with using microorganisms’ starter. Milk which antibiotic residues free will increase consumer safety, moreover it will add the competitive value on international trade. 
Materials and Methods
The main material of this research was milk that taken from dairy cow which penstrep treated at local dairy farmers. There is also another material such as sucrose in evaporated milk making, Nutrient Agar (NA), Lactose Broth (LB) and Bacillus subtilis as tester bacteria. Samples taken from dairy cows and then treated with High Temperature Short Time (HTST) pasteurization process (90(C during 25s), evaporated milk process (60-70(C during 2 h until milk coagulated), sweet condensed milk process (70-77(C during 2 h until milk coagulated) and tested with Frontier Post Test (FPT) using Bacillus subtilis that incubated 24 hours at 37°C. The result was measured and compared with clear zone formed before heated then analyzed using t-test, analysis of varian and Duncan’s new multiple range tests.

Result and Disscussions

Antibiotic residues in percentages showed correlation between treatments and streptomycin residues concentrations before heated.  Table 1 showed that HTST processed milk degraded streptomycin residue concentrations from 100% into 85.73%. The degradation of clear zone formed in HTST processed milk has shown streptomycin residues concentrations reduction.

Table 1. The result of evaporation and heating effects on streptomycin residues concentrations
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	No Heating
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	Sweet Condensed Milk 

	
	
	A*

(mm)
	B*

(mm)
	C*
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(mm)
	C*
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	1

2

3

4

5
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	13.00

11.00

14.00

28.00
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28.00
	12.00

9.00
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26.00

26.00

25.00
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4.00

2.00

4.00

3.00
	92.31
81.82

71.43
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89.29
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14.00

21.00

35.00

35.00

30.00
	5.00
3.00

7.00

7.00

5.00

2.00
	138.46
127.27

150.00

125.00

116.67

107.14
	15.00
15.00

18.00

30.00

34.00

32.00
	2.00
4.00

4.00

2.00

4.00

4.00
	115.38

136.36
128.57

107.14

113.33

114.29

	Mean
	20.67       
	18.00
	2.67
	85.73
	25.50
	4.83
	127.42
	24.00
	3.33
	119.18

	Std.Dev
	8.85
	8.46
	1.21
	
	9.04
	2.04
	
	8.92
	1.03
	


* A = Diameter of clear zone formed after treated, B = Decrease of clear zone formed diameter, C = Final percentage of streptomycin residue concentration compared with samples before heating  
The decrease of streptomycin residues concentrations on HTST processed milk was poor, it shown by clear zone formed reduction until 2.67 ±1.21 mm. It is because of heating temperature (90°C) was not high enough to reduce streptomycin residues concentrations that left on milk. Streptomycin residues concentration reduction can be done by 120°C heating for more than 5 minutes (Lukman and Sudarwanto, 1992).
Moreover, evaporated processed milk gave the increase of clear zone formed. The improvement of clear zone diameter formed after evaporation was 4.83 ± 2.04 mm. The result showed that evaporation temperature (60-70°C for 2h) could not decrease the streptomycin residues concentrations and caused the streptomycin residues concentrated. Concentrated streptomycin residues lead the increase of residue contents and could harm consumer health because it is more than maximum residues limit on Indonesian National Standard of 0.1 mg/kg (SNI, 2000).
Concentrated streptomycin residues occurred because of evaporation. Evaporation process which using low temperature (60-70°C) in a long time heating (2 h) until milk coagulate will produce concentrated product (Bylund, 1995). Therefore, to reduce streptomycin residues with using low temperature (71°C) would need 1,320 minutes or it can be done with shorter heating times but higher heating temperature (Moats, 1998).
Sweet condensed milk evaporation process has given higher streptomycin residues concentrations. The clear zone formed improvement after the evaporation process was 3.33 ± 1.03 mm. As evaporated milk treatment, sweet condensed milk evaporation process which using a low heating temperature (70-77°C) in a long time heating (2 h) will produced concentrated products. Furthermore, sucrose addition in sweet condensed milk process will simplified the occurrence of concentrated milk products.

Evaporation that has been done will lead concentrated streptomycin on evaporated milk products. Water contained on milk will evaporate and enhanced volumes ratio of streptomycin that left in milk products. Moreover, high temperature will needed to reduce the streptomycin residues concentrations in milk products, because streptomycin is difficult decomposed by the low temperature heating and has a high melting point (Branen and Davidson, 1993).
The result showed that HTST process (90° C, 25 s) gave best streptomycin antibiotics residues concentrations decrease. While evaporated milk process which using low temperature (60-70°C, 2 h) and sweet condensed milk process (70-77°C, 2 h) lead an increase of streptomycin residue concentrations. Therefore, milk containing antibiotic residues should not be processed using the evaporation because it can harm consumers’ health. Furthermore, dairy farmers should pay more attention on antibiotics use during treatment and withdrawal time that should be obeyed.
Conclusions
The research concluded that HTST process (90° C, 25 s) was a best treatment in reducing streptomycin antibiotics residues concentrations. It can decrease the clear zone formed from 100% into 85.73%, but the degradation were still likely to cause risk of antibiotic residues. While, evaporated milk process (60-70°C, 2 h) gave streptomycin residue concentrated and improve until 127.42%. Moreover, sweet condensed milk process (70-77°C, 2 h) lead an improvement until 119.18%. Therefore, it can be seen that the evaporation and HTST process were not able to overcome the risk of antibiotic residues. 
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