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Abstract— Background: Tuberculosis (TB) is still worldwide 

health problems. Sputum is contaminated by normal flora, that 

make its should be decontaminated prior to culture. Bleach 

known as a potent disinfectant, easy to access because it is 

commercially available, could be the alternative solution as 

decontaminant in TB culture. 

Aims Assessing the capability of bleach to promote the positivity 

rate in TB culture compared by others decontaminant solution.  

Method We use 35 sputum samples with volume 3-5 ml. The 

research was conducted at TB laboratory of Faculty of Medicine 

University of Indonesia, by using 35 samples sputum with 

positive AFB, 3-5 ml. Each sample was divided into 4 groups that 

were decontaminated by different methods. The methods are 

4%NaOH, 2%NALC-NaOH, 5% oxalic acid and 1% bleach. 1% 

bleach was prepared from commercially bleach. The positive 

culture was validated using MPT 64. The culture positivity rate 

was compared based on its AFB score. 

Result Bleach had the same 100% positivity rate as the 4% 

NaOH and NALC for (+2) and (+3) AFB. However, its became 

smaller rate for the (+1) AFB group, which was 88% for bleach 

and 96% for NALC and 100% for NaOH. Oxalic acid had the 

smallest positivity rate in all AFB score compared to the others.  

Conclusion The positivity rate of the bleach as same as 4% NaOH 

and NALC for AFB score higher than (+2) 
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I.  INTRODUCTION  

Tuberculosis (TB) is still one of major infectious illness in 
the world. In 2015. WHO reported that total incidence of TB 
are around 10.4 million people worldwide.1 The gold standard 
to diagnose TB is finding Mycobacterium tuberculosis in 
culture.2,3 Sputum as the most common specimen for TB 
culture should be decontaminated prior to culture. The 
decontaminant solutions that ordinary used in TB laboratory 
are Sodium hydroxide (NaOH), N-acetyl-L-cysteine and 

Sodium Hydroxide (NALC-NaOH) and oxalic acid.4 However, 
in developing countries, such as Indonesia, not all TB 
laboratories have capability to use those decontaminant 
solutions, not only because the financial burden but also the 
lack of chemical solution availability. Bleach as potent 
decontaminant and easy to get as commercially available could 
be an alternative decontaminant in TB culture. The aim of this 
study is to assess the capability of bleach as decontaminant to 
promote the positivity rate in TB culture 

II. METHOD 

A. Sampel and ethical clearance 

This research was using 35 sputum samples from TB 
suspected patient, and had positive Acid Fast Bacili (AFB) 
score (+1 to +3). All patients were admitted in Persahabatan 
Hospital Jakarta, Indonesia and clinically suspected as new TB 
case. Sampling technique was using consecutive method. The 
ethical clearance had approved from Ethical board of 
University of Indonesia-Cipto Mangunkusomo Hospital, 
Jakarta. 

B. Laboratory technique and processesing 

Each sample that is amount 3-5 ml, was divided into four 
groups that decontaminated by different four methods. The 
groups were 4% NaOH (sodium hydroxide), 2% NALC-NaOH 
(N-acetyl-L-cysteine and Sodium hydroxide), 5% oxalic acid 
and 1% bleach. The first three groups were prepared from 
laboratory grade solutions and 1% bleach from commercially 
solution (Bayclin® batch number 8998899013046). The well 
known decontamination of three groups had did as stated in the 
Manual of Clinical Microbiology and previous publications.2,4 
The AFB stain was stained using Ziehl-Neelsen method. The 
TB culture was conducted at TB laboratory of Microbiology 
Laboratory of Faculty of Medicine, University of Indonesia.  
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The decontamination techniques of 1% bleach had 
optimized before in the same laboratory. Bleach was added 
within same value of sputum, then homogenized using vortex 
and incubated for 10 minutes. After 10 minutes the solution 
was neutralized and centrifuged at 3000xg, 4°C for 15 minutes, 
followed by inoculation in one paired Löwenstein-Jensen (LJ) 
and incubated in 35-37°C for 6-8 weeks. MPT 64 was using to 
validate that the grown colonies was Mycobacterium 
tuberculosis complex. Each positive LJ was counted for 
positive TB culture and had compared to each other based on 
its own AFB score. AFB score was based on International 
Union Against Tuberculosis and Lung Diseases (IUATLD) 
criteria. As it was paired LJ from the same sputum, one or both 
positive LJ’s tubes counted as single positive result. 

III. RESULT 

From total sample there were 46% (n= 16) AFB score was 
(+1), 37% (n=13) for AFB (+2) and 17%(n=6) for AFB score 
(+3). Although all samples were positive AFB but the recovery 
rate of Mycobacterium tuberculosis of each group were not 
100%. Only decontamination process that was using 4% NaOH 
can keep Mycobacterium tuberculosis still survives in all 
samples. 

In the table 1, we can see that the positivity rate of TB 
culture is different within each group. The NALC-NaOH took 
the second place for positivity rate that was mean there was 2% 
sample didn’t recover for the Mycobacterium tuberculosis 
growth. In bleach group there was 3% of samples didn’t 
recover for the Mycobacterium tuberculosis growth. The 5% 
oxalic acid have the lowest positivity rate, and make this group 
becomes the worst in recovery rate of Mycobacterium 
tuberculosis.  

However based on AFB score grouping, we can see in 
figure 1, that the positivity rate is different based on its AFB 
score although the sample had come from the same sputum. 
The lower AFB score is linier to the positivity rate. Exception 
for 4% NaOH, all samples are 100%, but for bleach, 100% 
positivity rate only happens in the (+2) AFB and (+3) AFB, 
and only 88% positivity rate when the AFB score is (+1). 

If the bleach group’s result compared to the NALC-NaOH 
group it looks that the positivity rate between both is differ 6 
points (88% to 94%). However the difference between bleach 
and oxalic acid is quite high (more than 15 points in each AFB 
score), which means that bleach is better that oxalic acid in 
recovering Mycobacterium tuberculosis.  

Table 1. The positivity rate of TB culture within each group of 
different decontaminant 

NO 
Decontaminant group 

positivity ratea 

n (%) 

1 4 % NaOH 35 (100) 

2 2% NALC-NaOH 34 (97) 

3 5% oxalic acid 28 (80) 

4 1% bleach 33(94) 

a. positivity rate is not counted for individually positive AFB score 

 

Figure 1. The  TB colonies in each decontaminant method 

from the same sputum with AFB (+1) 

 

Figure 2. The positivity rate of TB culture within each group of 
different decontaminant based on sputum’s AFB score 

IV. DISCUSSION 

Based on the result, the capability of each decontaminant 
solution on recovering Mycobacterium tuberculosis bacilli is 
differ one to another. We can see from table 1, that 4% NaOH 
have the best rate in recovering Mycobacterium tuberculosis as 
its positivity rate is 100%. Many studies had already found that 
NaOH have a good positivity rate higher than 80-90%.4–6 
Adding decontaminant prior to TB culture from sputum can 
minimize contamination of oropharyngeal’s normal flora.7,8 
Those contaminants can mask Mycobacterium tuberculosis 
growth. 

Thus, NALC-NaOH also have positivity rate higher than 
90%, although the positivity rate for AFB (+2 and +3) can 
reach 100%, but for AFB (+1), it is only reach 94%. Same case 
with the 1% bleach result, the positivity rate become lower for  
AFB (+1). In this case of study, NALC-NaOH have lower rate 
for AFB (+1), because of the great number of contamination 
(result not shown in this paper) in the TB culture. Chaterjje, 
2013 had shown that the contamination rate for NALC method 
was also higher than 4% NaOH only.4 Another study also 
found that 2% NALC-NaOH more ease to be contaminated 
rather than the 4% NaOH method.6,9 NALC is a good agent as 
mucolytic, but not as decontaminant, this factor could lead the 
capability of NALC-NaOH in recovery rate is weaker than 

Bleach Oksalat Oksalat Oksalat 

NaOH NALC Bleach Oxalic 
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bleach or NaOH and mask the growth of Mycobacterium 
tuberculosis. 2,6,10 Based on the number of contamination rate, 
5% oxalic acid that had low number of positivity rate was also 
had a great number in contamination. The contamination that 
happened in oxalic group, could be because oxalic acid is a 
poor decontaminant for fungi and Gram positive bacteria as 
both are abundant flora in oropharyngeal. However, it's a good 
decontaminant for Gram negative bacteria especially 
Pseudomonas spp.2,4 

Different from NALC-NaOH and oxalic groups, the low 
number of 1% bleach in recovering Mycobacterium 
tuberculosis from AFB (+1) could be caused by a strong 
decontaminant’s effect of bleach and a low number of bacilli 
that found per milliliter sputum of AFB (+1). As we know that, 
there is a lower bumber of bacilli in (+1) AFB rather than (+2 ) 
or (+3) AFB.2,11 This condition can lead the toxic effect of 
bleach becomes greater to the bacilli, and can kill more 
numerous bacilli than in the sputum with (+2) or (+3) AFB. 
The mode of how bleach can effectively kill contaminant 
microorganism in TB culture by initiating oxidative stress to 
bacterial proteins. Those oxidative stress reactions can 
stimulate aggregation of its protein and resulted in death.12 

From figure 1, we can assume that the number of TB 
colonies that had grown from (+1) AFB from bleach group is 
smaller than 4% NaOH and 2% NALC-NaOH. The factors that 
cause this condition maybe because the bleach concentration is 
too strong and time contact to the TB bacilli is too long. The 
concentration of chemical substance of the decontaminant and 
time contact to bacilli is a crucial factor for Mycobacterium 
tuberculosis’ recovery.2,10,13 The higher concentration the more 
toxic to the bacilli’s cells, whatever the chemical substance 
used to decontaminate, it is still have probability to kill a 
number of TB bacilli.2,14,15 As a number of bacilliin (+1) AFB 
is lower than (+2) and (+3) and the bleach concentration and 
time contact doesn’t change, it can make the recovery 
capability in (+1) AFB is lower too. 

However from figure 2, we can conclude that, for (+2) and 
(+3) AFB, 1% bleach can recover all of Mycobacterium 
tuberculosis from the sputum, and made positivity rate 100%. 
This result seems that the concentration of bleach and time 
contact for incubation is properly conducted. The concentration 
of bleach at 1% and 10 minutes incubation are the optimum 
concentration to decontaminate sputum so both conditions not 
only can prevent the growth of contaminant but also support 
recovery of TB bacilli.  

IV. CONCLUSION 

Bleach at 1% concentration have a optimal positivity rate as 
good as common decontaminant such as 4% NaOH and 2% 
NALC-NaOH especially for AFB score higher than (+2). 
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