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INTRODUCTION 
 
The Maillard reaction is a cooking process that can result in the 
formation of acrylamide, a substance that is both carcinogenic 
and neurotoxic. Acrylamide can be created when meals that are 
heavy in carbohydrates are cooked at a high temperature. The 
Maillard reaction can produce acrylamide in some foods, 
particularly those that are heavy in carbohydrates. The Maillard 
reaction takes occurs in response to the combination of sugars 
and amino acids. This is the primary reaction that leads to the 
formation of acrylamide [1]. On the other hand, acrylamide may 
be produced from a variety of other carbonyl compounds [2]. 
Cattle and fish both perished in Sweden and Norway as a direct 
result of acrylamide contamination in streams in the surrounding 
area. Acrylamide is most commonly put to use in the 
manufacturing of polyacrylamide, which has applications not 
only in the printing, plastics, and adhesives sectors but also in the 
purification of drinking water. As of the year 2005, commercial 
polyacrylamides are frequently tainted by the poisonous 
monomer of acrylamide, a situation that has had a substantial 
impact on our food supply chain as a direct result of the 
widespread use of these substances. The Roundup herbicide, 

which pollutes agricultural land with acrylamides, includes 
polyacrylamide in a concentration of thirty percent. Acrylamide 
must be remediated by a biological process in order to address 
this problem, which must be addressed in order to be resolved 
[3]. Despite the fact that it has been discovered that acrylamide 
can cause cancer in experimental animals [4], it is unknown 
whether this is the case with individuals who are exposed to the 
toxin because there has been no research done on the subject.  

 
Acrylamide has been demonstrated to bind to DNA and 

mouse protamine at all phases of the spermatogenic process in 
mice, leading researchers to conclude that it is responsible for 
genetic damage [5] throughout this time. Acrylamide exposure in 
rats has been linked to an increased risk of perinatal mortality, 
mutagenicity, clastogenicity, endocrine-related cancers, and 
male reproductive toxicity, according to research conducted on 
the subject [6]. According to Yang et al. [7], Salmonella strains 
TA100 and TA98 that have been exposed to acrylamide could 
develop mutations as a result of the chemical. Following 
administration of the medication, an increased number of 
chromosomal aberrations were seen in the bone marrow of mice 
that had received an intraperitoneal injection of acrylamide at a 
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 ABSTRACT 
Due to the fact that it breaks down into acrylamide over time, polyacrylamide is one of the most 
important sources of acrylamide in soil. As a strategy for bioremediation, the breakdown of 
acrylamide by the action of microbes has seen a gradual but consistent increase in attention all 
over the world. In this work, a bacterium, tentatively identified as Pseudomonas sp. strain Neni-
12 that had been isolated from volcanic soil showed the ability to grow on acrylamide. The 
acrylamide-degrading bacterium grew best in the presence of glucose with acrylamide as the sole 
nitrogen source. At concentrations of acrylamide ranging from 400 to 600 mg/L, the organisms 
saw the greatest amount of growth, where ANOVA analysis shows no difference among these 
temperatures; however, growth was entirely halted at concentrations of 800 mg/L and above. The 
optimum pH was at 7.0, and growth was maximum between 25 and 35 °C. The bacterium is also 
capable of growing while using acetamide as the only source of nitrogen. An acrylamide-
degrading bacterium that was isolated from volcanic soil is reported for the very first time here. 
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concentration of 50 mg/kg. The incidence of chromosomal 
aberrations in lymphocytes from mice that were given 
intraperitoneal dosages of acrylamide up to 125 mg/kg did not 
substantially increase when the acrylamide was provided in this 
manner. This finding was seen when the acrylamide was 
administered intraperitoneally. [8]. 
 

The reproductive systems of male rats are also affected as a 
result of histological abnormalities in the seminiferous tubules 
that are induced by acrylamide. These histological abnormalities 
are caused by the chemical. If acrylamide is breathed or absorbed 
via the skin, it may cause a burning sensation or a rash to appear. 
An overactive sweating gland, a sluggish physique, and 
trembling in the tongue are all signs that something is wrong with 
the neurological system [4].  

 
Acrylamide, which has a high-water solubility, has the 

ability to be absorbed via the skin, the lungs, the digestive system, 
and even the placental barrier. It is possible to assess the amount 
of acrylamide that the general public is exposed to as a result of 
their profession by measuring the number of acrylamides adducts 
that are present in haemoglobin. According to the data, there were 
a total of 41 workers at an acrylamide production factory that had 
neurotoxicity scores that were associated with the biomarker 
haemoglobin adducts. The levels of haemoglobin adducts rose in 
a Chinese plant that manufactures acrylamide, indicating that the 
workers had been subjected to extremely high levels of 
acrylamide exposure [9].  

 
As a result of acrylamide pollution in the water supply of 

the country, many cases of acute acrylamide poisoning have been 
documented in Japan. These occurrences have occurred in 
multiple people. Igisu and his colleagues made the discovery [10] 
in a well that had been polluted by a grouting operation that was 
2.5 meters deep, an acrylamide content that was as high as 400 
mg acrylamide/L was found to be present. According to the 
findings, five people who drank poisoned drinking water 
experienced symptoms such as truncal ataxia and disorientation. 
These symptoms are assumed to be the result of acrylamide 
poisoning, which was produced by drinking the water. 
 

In order to get acrylamide into your body, you must either 
breathe in contaminated air or consume or drink something that 
has been tainted in some way. This material may be absorbed by 
the mucous membranes in the lungs, the digestive system, or the 
skin, depending on how it comes into contact with the body. On 
the other hand, it will be eliminated from the body through the 
urine [11–13]. The facilitation of the acrylamide impact is 
contributed to by the presence of acrylamide in biological fluids 
as well as the distribution of acrylamide throughout the body. In 
spite of the fact that it is swiftly metabolized and eliminated after 
exposure, acrylamide poses a risk to people and employees due 
to the high degree of reactivity it exhibits toward proteins. This 
is the case even though it is not a carcinogen. The facilitation of 
the acrylamide impact is contributed to by the presence of 
acrylamide in biological fluids as well as the distribution of 
acrylamide throughout the body. In spite of the fact that it is 
swiftly metabolized and eliminated after exposure, acrylamide 
poses a risk to people and employees due to the high degree of 
reactivity it exhibits toward proteins. This is the case even though 
it is not a carcinogen. Volcanic soils are known to harbor several 
xenobiotics-degrading and biotransforming microorganisms 
[14–17], mostly hydrocarbon-degrading microorganisms. 
Microorganisms that have been reported as capable of utilizing 
acrylamide include the yeast Rhodotorula sp .[18], the fungi 
Aspergillus oryzae [19], an Antarctic bacterium [20], 
Pseudomonas sp. [20], Burkholderia sp. [21], Enterobacter 

aerogenes [22], Bacillus cereus [20], Pseudomonas chlororaphis 
[23] and Pseudomonas stutzeri [24]. Here we describe the 
isolation and characterization of an acrylamide-degrading 
bacterium from a previously reported acrylamide-degrading 
consortium strain from volcanic soil. 
 
MATERIALS AND METHODS 
 
All of the chemical reagents were produced in large amounts and 
employed in the analysis in their unpurified forms. Additionally, 
the analytical grade was maintained for all of the materials that 
were utilized in this investigation. Experiments were performed 
in triplicate in every case unless specified otherwise in the 
accompanying notes. 
 
Growth and maintenance of acrylamide-degrading 
bacterium 
A bacterium from a previously isolated acrylamide-degrading 
consortium was utilized in this study  [25]. A 0.1 mL for a 
glycerol suspension of the pure bacterium previously purified by 
dilution streaking was added into a 45 ml of acrylamide 
enrichment medium in a 250 ml volumetric flask. Growth was 
carried out at 25 ℃ on an incubator shaker at 150 rpm (Certomat 
R, USA) for 48 h.  The pH of the medium was adjusted to 7.5. 
Growth was carried out on a minimal salt medium (MSM). The 
medium was composed of 0.5 g acrylamide g/L as a nitrogen 
source, glucose as the carbon source at 10 g/L, MgSO4·7H2O 0.5 
g/L, FeSO4·H2O 0.005 g/L, KH2PO4 6.8 g/L, and ZnCl2 0.03 g/L, 
CoCl2·6H2O 0.003 g/mL, 10 mL of H3BO3 0.05 g/mL,  0.002 g 
of FeCl2·6H2O and Cu(CH3COO)2·H2O 0.01g [25]. 
 
Morphological, physiological and biochemical 
characterization of the isolated strain 
A variety of standard methods were used to determine the strain's 
biochemistry and phenotype, including Gram staining,  colony 
shape, the size and colour of the agar colonies,  motility, oxidase 
activity (for 24 hours), ONPG (beta-galactosidase), ornithine 
decarboxylase (ODC), catalase activity (for 24 hours), lysine 
decarboxylase,  arginine dihydrolase (ADH), [26]. Interpretation 
of the results was carried out via the ABIS online system [27] as 
before [28]. 
 
Statistical Analysis 
Graphpad Prism was utilized in order to do the analysis on all of 
the data (v 5.1). A p-value of less than 0.05 was taken to indicate 
statistical significance. 
 
RESULTS 
 
Identification of molybdenum-reducing bacterium 
The bacterium was Gram-negative, motile, and had the form of a 
short rod. The bacterium was recognized by referring to Bergey's 
Manual of Determinative Bacteriology in conjunction with the 
results obtained from culture, morphological, and biochemical 
examinations (Table 1) [26] and by utilizing the ABIS online 
software  [27]. The computer offered three other possibilities for 
the identification of the bacterium, but Pseudomonas aeruginosa 
was the one that had the highest homology (97 percent) and 
accuracy (85 percent). In the future, in order to identify this 
species more precisely, molecular identification approaches that 
are based on the comparison of the 16srRNA gene will be 
necessary. In honour of the late Dr. Neni Gusmanizar, the 
bacterium is now provisionally named as Pseudomonas sp. strain 
Neni-12.  
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Table 1. Biochemical tests for Pseudomonas sp. strain Neni-12. 
 

 
 
Effects of Initial pH and Temperature on Growth 
The growth of the bacterium was analyzed at room temperature 
in a phosphate buffer with a concentration of 0.05 M in order to 
assess the influence that the initial pH had (pH 5.7 to 8.5). After 
an incubation period of 48 hours, a measurement of the growth 
rate was taken. It was discovered that the ideal pH range was 7.0. 
pH values lower than 6.0 and higher than 8.5 did not support 
growth (Fig. 3). A considerable slowdown in expansion was seen 
outside of this range. There was no discernible difference, in 
terms of the growth of bacteria capable of breaking down 
acrylamide, between the two temperatures that were investigated 
(Fig. 4). Growth was maximum between 25 and 35 °C. 
 

  
Fig. 3. Growth of the bacterium at various pHs (overlapping buffer 
system, phosphate and Tris.Cl). Data point represents mean ± standard 
deviation of triplicates. 
 
Effects of Carbon Sources on Growth 
The effects of a starting concentration of 1.0 percent (w/v) of 
numerous organic carbon sources such as fructose, glucose, 
lactose, maltose, mannitol, citric acid, and diesel on the 
breakdown of acrylamide were examined in great detail.  
 
 
 

 
 
Fig. 4. Growth of the bacterium at various temperature. Data point 
represents mean ± standard deviation of triplicates. 
 
 
After 72 hours of incubation, the findings revealed that glucose 
provided the greatest amount of cellular growth. Fructose and 
maltose both equally support growth based on ANOVA analysis. 
Mannitol and citric acid did not support growth. When compared 
to the control, the results showed that all carbon sources boosted 
cellular development when compared to control (p0.05) (Fig. 5). 
 

 
 
Fig. 5. Growth of the bacterium at various carbon sources. Data point 
represents mean ± standard deviation of triplicates. 
 
Effect of Acrylamide Concentration on Growth 
During the course of this research project, acrylamide 
concentrations ranging from 200 to 1000 mg/L were utilized in 
an effort to locate the optimal acrylamide concentration. At 
concentrations of acrylamide ranging from 400 to 600 mg/L, the 
organisms saw the greatest amount of growth, where ANOVA 
analysis shows no difference among these temperatures; 
however, growth was entirely halted at concentrations of 800 
mg/L and above (Fig. 6). 
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Fig. 6. Growth of the bacterium at various acrylamide concentrations. 
Data point represents mean ± standard deviation of triplicates. 
 
Effect of Different Amides on Growth 
The influence that a number of amides had on the expansion of 
this bacterium is presented in Fig. 7. On the other hand, this 
bacterium grew on acrylamide and acetamide but not on 2-
chloroacetamide, methacrylamide, propionamide, or 
nicotinamide, which implies that it is resistant to these 
substances. 

 
Fig. 7. Growth of the bacterium at various amide sources.  Data point 
represents mean ± standard deviation of triplicates. 
 
DISCUSSION 
 
The optimum conditions supporting the growth of acrylamide for 
this bacterium are not far different from its parent consortium 
[25]. The optimum pH for the recently reported acrylamide-
degrading consortium was broad at between the pHs of 6.0 and 
8.0, perhaps due to the existence of several degraders in the 
consortium. The optimum temperature for the acrylamide-
degrading consortium is at 30 °C whilst glucose was the best 
carbon source and optimal growth on acrylamide occurred at 
between 300 and 500 mg/L of acrylamide [25]. 
 

 The result of this experiment, which is compatible with the 
findings of a variety of previous publications regarding the 
impact of beginning pH, was accomplished. The result of this 
experiment, which is compatible with the findings of a variety of 
previous publications regarding the impact of beginning pH, was 
accomplished.  Several bacteria have shown that a pH of about 
7.0 is their ideal environment such as Pseudomonas sp. MCI3434 
[29], for Rhodococcus sp.  [30] and the yeast Rhodotorula sp. 

Rahim et al. [18] and Pseudonocardia thermophilic [31]. 
Because of the high levels of metabolic activity in tropical 
environments, the soils there often have lower pH values. This 
activity includes the formation of organic acid and carbon 
dioxide. As a consequence of this, pH-regulating chemicals need 
to be supplied so that the environment may be brought as close 
as possible to neutral [32]. 
 

Temperature is one of the most important factors that play a 
role in biodegradation. The growth of the isolated bacterium is 
excellent, as is the growth of other microorganisms that degrade 
acrylamide, such as the temperature is one of the most important 
factors that play a role in biodegradation. The growth of the 
isolated bacterium is excellent, as is the growth of other 
microorganisms that degrade acrylamide. The temperature 
optimum is similar to several bacteria such as Pseudomonas 
chlororaphis, Pseudomonas aeruginosa and Pseudomonas 
stutzeri at 26, 28 and 30 °C, respectively. Pseudomonas sp. strain 
DRYJ7 is the only documented acrylamide-degrading bacterium 
that degrades acrylamide optimally at 15 °C [33]. Helicobacter 
pylori, found in the human gut, the optimum temperature is 37°C 
[34]. A temperature of  30 °C was reported as the best 
temperature for the growth of Rhodococcus rodochrous and 
Rhodococcus sp. [23,24,35] [36] and [30] whereas the 
thermoactive bacteria require a greater temperature to develop 
well. Pseudonocardia thermophilic and Brevibacillus 
borstelensis BCS-1  for instance grow optimally at 50 and 55 °C 
respectively [31,37].  
 

When given on a low-salt medium that has the barest 
essential amount of salt, carbon sources are often favorable to the 
growth of bacteria on acrylamide. This bacterium is not an 
exception to the norm that glucose is the best possible supply of 
carbon for many bacterial processes. Rhodococcus rhodochrous 
[38], Bacillus clausii and Burkholderia sp. [18], Pseudomonas 
sp. [33] and Bacillus cereus [3] need glucose from 0.5 to 2.0% 
(w/v). Other complex carbon sources such as soluble starch have 
been reported for Pseudonocardia thermophilic [31] while salad 
oil was the carbon source for the growth of Pseudomonas 
aeruginosa acrylamide [39]. 
 

The results of this study show that the bacterium capable of 
digesting acrylamide may survive acrylamide concentrations of 
up to 600 mg/L, with optimum development occurring at a 
concentration from 400 to 600 mg/L. This is considered a 
medium level of acrylamide. Fungal strain A. oryzae was 
successful in degrading acrylamide concentrations of around 100 
mg/L using the carbon source sucrose which is a low feature [19]. 
Medium degraders include Pseudomonas stutzeri at 440 mg/L 
and Pseudomonas sp. strain DRYJ7 at 500 mg/L [20,38] while 
high degrader [40] Ralstonia eutropha TDM-3 and Ralstonia 
eutropha AUM-01 can utilize up to 780-1990 mg/L acrylamide 
as the sole carbon and nitrogen source. Acrylamide poses toxicity 
to nearly all organisms due to its ability to form interlinking 
bonds with many molecules.  
 

The results of this study show that the bacterium responsible 
for the degradation of acrylamide was able to make use of basic 
aliphatic amides, as was previously documented by other 
research [28,41–47]. It is also unable of degrading 2-
chloroacetamide, an amide molecule that many degraders are 
unable to use. This is in contrast to the degradation of various 
short-chain amides [20] and Bacillus cereus strain DRY135 [48]. 
Even though acrylamide and propionamide are both composed of 
three carbon atoms, the fact that acrylamide has more double 
bonds than propionamide does not change the fact that 
acrylamide is a polyunsaturated (less stable) complex that is more 
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easily attacked than propionamide. This is because acrylamide 
has more double bonds than propionamide [49,50]. The use of a 
single bacterium compared to a consortium may be beneficial in 
certain circumstances especially where the growth of the 
bacterium before the augmentation process is needed. 
 
CONCLUSION 
 
A novel bacterium capable of degrading acrylamide has been 
identified from volcanic soil.  The bacterium was originally in a 
consortium and was purified and characterized. The optimal 
conditions for growth occurred at temperatures between 30 and 
35 degrees Celsius and at neutral pH. It was discovered that 
glucose was the most effective carbon source, and growth was 
maximal using acrylamide and was inhibited by several other 
amides. The bacterium was able to tolerate acrylamide at a 
concentration within the range of other reported degraders. 
Utilizing the bacterium as a tool for acrylamide bioremediation 
presents a considerable possibility, particularly in soils used for 
agricultural purposes. 
 
ACKNOWLEDGEMENT 
 
We thank Prof Mohd Yunus Shukor and Mohd Fadhil Abd 
Rahman from Universiti Putra Malaysia for critically reading the 
manuscript and for bacterial identification works. 
 
REFERENCES 
 
1.  Mottram, DS, Wedzicha BL, Dobson AT. Acrylamide is formed in 

the Maillard reaction. Nature. 2002;419:448–9.  
2.  Zamora R, Delgado RM, Hidalgo FJ. Strecker aldehydes and -

keto acids, produced by carbonyl-amine reactions, contribute to the 
formation of acrylamide. Food Chem. 2011;128(2):465–70.  

3.  Shukor MY, Gusmanizar N, Azmi NA, Hamid M, Ramli J, 
Shamaan NA, et al. Isolation and characterization of an acrylamide-
degrading Bacillus cereus. J Enviromental Biol. 2009;30(1):57–64.  

4.  Spencer P, Schaumburg HH. Nervous system degeneration 
produced by acrylamide monomer. Environ Health Perspect. 1975 
Jun 1;11:129–33.  

5.  Sega GA, Valdivia Alcota RP, Tancongco CP, Brimer PA. 
Acrylamide binding to the DNA and protamine of spermiogenic 
stages in the mouse and its relationship to genetic damage. Mutat 
Res Mutagen Relat Subj. 1989 Aug 1;216(4):221–30.  

6.  Tyl RW, Friedman MA. Effects of acrylamide on rodent 
reproductive performance. Reprod Toxicol. 2003 Jan 1;17(1):1–13.  

7.  Yang HJ, Lee SH, Jin Y, Choi JH, Han CH, Lee MH. Genotoxicity 
and toxicological effects of acrylamide on reproductive system in 
male rats. J Vet Sci. 2005 Jun;6(2):103–9.  

8.  Backer LC, Dearfield KL, Erexson GL, Campbell JA, Westbrook‐
Collins B, Allen JW. The effects of acrylamide on mouse germ-line 
and somatic cell chromosomes. Environ Mol Mutagen. 
1989;13(3):218–26.  

9.  Hagmar L, Törnqvist M, Nordander C, Rosén I, Bruze M, 
Kautiainen A, et al. Health effects of occupational exposure to 
acrylamide using hemoglobin adducts as biomarkers of internal 
dose. Scand J Work Environ Health. 2001;27(4):219–26.  

10.  Igisu H, Goto I, Kawamura Y, Kato M, Izumi K. Acrylamide 
encephaloneuropathy due to well water pollution. J Neurol 
Neurosurg Psychiatry. 1975;38(6):581–4.  

11.  Eikmann T, Herr C. How dangerous is actually acrylamide 
exposure for the population. Umweltmed Forsch Prax. 
2002;7(6):307–8.  

12.  Pruser KN, Flynn NE. Acrylamide in health and disease. Front 
Biosci - Sch. 2011;3 S(1):41–51.  

13.  Pennisi M, Malaguarnera G, Puglisi V, Vinciguerra L, Vacante M, 
Malaguarnera M. Neurotoxicity of acrylamide in exposed workers. 
Int J Environ Res Public Health. 2013;10(9):3843–54.  

14.  Meintanis C, Chalkou KI, Kormas KAr, Karagouni AD. 
Biodegradation of crude oil by thermophilic bacteria isolated from 
a volcano island. Biodegradation. 2006;17(2):105–11.  

15.  Djamaan A, Agustien A, Gemeidiya R, Jannah M, Asiska PD, 
Wangi QA. Isolation and identification of bioplastic producing 
bacteria from soil at the top of Marapi Volcano Mountain, West 
Sumatra, Indonesia. Pharma Chem. 2016;8(11):160–6.  

16.  Rakhmawati A, Wahyuni ET, Yuwono T. Lead uptake capacity of 
thermophilic bacteria Aeribacillus pallidus strains isolated from 
Merapi volcano, Indonesia. Korean J Microbiol. 2021;57(2):91–8.  

17.  Schubotz F, Lipp JS, Elvert M, Kasten S, Mollar XP, Zabel M, et 
al. Petroleum degradation and associated microbial signatures at the 
Chapopote asphalt volcano, Southern Gulf of Mexico. Geochim 
Cosmochim Acta. 2011;75(16):4377–98.  

18.  Rahim MBH, Syed MA, Shukor MY. Isolation and characterization 
of an acrylamide-degrading yeast Rhodotorula sp . strain MBH23 
KCTC 11960BP. J Basic Microbiol. 2012;52(5):573–81.  

19.  Wakaizumi M, Yamamoto H, Fujimoto N, Ozeki K. Acrylamide 
degradation by filamentous fungi used in food and beverage 
industries. J Biosci Bioeng. 2009;108(5):391–3.  

20.  Shukor MY, Gusmanizar N, Ramli J, Shamaan NA, Maccormack 
WP, Syed MA. Isolation and characterization of an acrylamide-
degrading Antarctic bacterium. J Enviromental Biol. 
2009;30(1):107–12.  

21.  Syed M.A., Mahamood M., Shukor M.Y. SNA. Isolation and 
characterization of SDS-degrading Pseudomonas aeruginosa sp. 
strain D1. Aust J Basic Appl Sci. 2010;2010.  

22.  Buranasilp K, Charoenpanich J. Biodegradation of acrylamide by 
Enterobacter aerogenes isolated from wastewater in Thailand. J 
Environ Sci. 2011;23(3):396–403.  

23.  Ciskanik LM, Wilczek JM, Fallon RD, Petre D, Bacteriol J, 
Mayaux JF, et al. Purification and Characterization of an 
Enantioselective Amidase from Pseudomonas chlororaphis B23. 
Appl Environ Microbiol. 1995;61(3):998–1003.  

24.  Wang C chin, Lee C mei. Denitri ® cation with acrylamide by pure 
culture of bacteria isolated from acrylonitrile ± butadiene ± styrene 
resin manufactured wastewater treatment system. Chemosphere. 
2001;44.  

25.  Rusnam, Gusmanizar N. An Acrylamide-degrading Bacterial 
Consortium Isolated from Volcanic Soi. J Biochem Microbiol 
Biotechnol. 2021 Dec 31;9(2):19–24.  

26.  Holt JG, Krieg NR, Sneath PHA, Staley JT, Williams ST. Bergeys 
Man Determinative Bacteriol. 1994;  

27.  Costin S, Ionut S. ABIS online - bacterial identification software, 
http://www.tgw1916.net/bacteria_logare.html, database version: 
Bacillus 022012-2.10, accessed on Mar 2015. 2015.  

28.  Gusmanizar N, Shukor Y, Ramli J, Syed MA. Isolation and 
characterization of an acrylamide-degrading Burkholderia sp. strain 
DR.Y27. J Ris Kim. 2015 Feb 11;2(1):34.  

29.  Komeda H, Harada H, Washika S, Sakamoto T, Ueda M. S -
Stereoselective piperazine-2-tert-butylcarboxamide hydrolase from 
Pseudomonas azotoformans IAM 1603 is a novel L -amino acid 
amidase. Eurepean J Biochem. 2004;1475:1465–75.  

30.  Nawaz MS, Khan AA, Bhattacharayya D, Siitonen PH, Cerniglia 
CE. Physical  biochemical  and immunological characterization  of  
a thermostble amidase from Klebsiella pneumonia NCTR 1. J 
Bacteriol. 1996;178:2397–401.  

31.  Egorova K, Trauthwein H, Verseck S. Purification and properties 
of an enantioselective and thermoactive amidase from the 
thermophilic actinomycete Pseudonocardia thermophila. Appl 
Microbiol Biotechnol. 2004;38–45.  

32.  Jonston JJ, Borden RC, Barlaz MA. Anaerobic biodegradation of 
alkylbenzenes and trichloroethylene in aquifer sediment down 
gradient of a sanitary landfill. J Contam Hydrol. 1996;23(4):263–
83.  

33.  Shukor MY, Ahmad SA, Nadzir MMM, Abdullah MP, Shamaan 
NA, Syed MA. Molybdate reduction by Pseudomonas sp . strain 
DRY2. J Appl Microbiol. 2010;108:2050–8.  

34.  Skouloubris S, A. L, H. R. Identification and characterization of an 
aliphatic amidase in Helicobacter pylori. J Mol Microbiol. 
1997;25:989–98.  

35.  Prabu CS, Thatheyus AJ. Biodegradation of acrylamide employing 
free and immobilized cells of Pseudomonas aeruginosa. Int 
Biodeterior Biodegrad. 2007;60:69–73.  

36.  Kotlova EK, Chestukhina (G.G, Astaurova OB, Leonova TE, 
Yanenko AS, Debabov VG. Isolation and primary characterization 
of an amidase from <i>Rhodococcus  rhodochrous <i/>. 
Biochemistry. 1999;64:384–9.  

https://doi.org/10.54987/jebat.v5i1.678


JEBAT, 2022, Vol 5, No 1, 32-37 
https://doi.org/10.54987/jebat.v5i1.678  

 

- 37 - 
This work is licensed under the terms of the Creative Commons Attribution (CC BY) (http://creativecommons.org/licenses/by/4.0/). 

 

37.  Baek SH, Kim KH, Yin CR, Jeon CO, Im WT, Kim KK, et al. 
Isolation and characterization of bacteria capable of degrading 
phenol and reducing nitrate under low-oxygen conditions. Curr 
Microbiol. 2003;47(6):462–6.  

38.  Rogacheva SM, Ignatov OV. The Respiratory Activity of 
Rhodococcus rhodochrous M8 Cells Producing Nitrile-
Hydrolyzing Enzymes. Appl Biochem Microbiol. 2001;37(3):282–
6.  

39.  Shen S min, Wan T jou, Hwang H yuan. Biocatalysis and 
Agricultural Biotechnology Enhancement of degradation of 
acrylamide coupled with salad oil by Pseudomonas aeruginosa DS-
4 using incubation periods. Biocatal Agric Biotechnol. 
2012;1(2):110–4.  

40.  Cha M, Chambliss GH. Characterization of Acrylamidase Isolated 
from a Newly Isolated Acrylamide-Utilizing Bacterium , Ralstonia 
eutropha AUM-01. Curr Microbiol. 2011;671–8.  

41.  Buranasilp K, Charoenpanich J. Biodegradation of acrylamide by 
Enterobacter aerogenes isolated from wastewater in Thailand. J 
Environ Sci. 2011;23(3):396–403.  

42.  Bedade DK, Singhal RS. Biodegradation of acrylamide by a novel 
isolate, Cupriavidus oxalaticus ICTDB921: Identification and 
characterization of the acrylamidase produced. Bioresour Technol. 
2018 Aug 1;261:122–32.  

43.  Aisami A, Gusmanizar N. Characterization of an acrylamide-
degrading bacterium isolated from hydrocarbon sludge. 
Bioremediation Sci Technol Res. 2019 Dec 28;7(2):15–9.  

44.  Charoenpanich J, Tani A. Proteome analysis of acrylamide-induced 
proteins in a novel acrylamide-degrader Enterobacter aerogenes by 
2D electrophoresis and MALDI-TOF-MS. Chiang Mai Univ J Nat 
Sci. 2014;13(1):11–22.  

45.  Wampler DA, Ensign SA. Photoheterotrophic metabolism of 
acrylamide by a newly isolated strain of Rhodopseudomonas 
palustris. Appl Environ Microbiol. 2005;71(10):5850–7.  

46.  Othman AR, Rahim MBHA. Modelling the Growth Inhibition 
Kinetics of Rhodotorula sp. strain MBH23 (KCTC 11960BP) on 
Acrylamide. Bioremediation Sci Technol Res. 2019 Dec 
28;7(2):20–5.  

47.  Yu F, Fu R, Xie Y, Chen W. Isolation and characterization of 
polyacrylamide-degrading bacteria from dewatered sludge. Int J 
Environ Res Public Health. 2015;12(4):4214–30.  

48.  Mansur R, Gusmanizar N, Dahalan FA, Masdor NA, Ahmad SA, 
Shukor MS, et al. Isolation and characterization of a molybdenum-
reducing and amide-degrading Burkholderia cepacia strain neni-11 
in soils from west Sumatera, Indonesia. IIOAB. 2016;7(1):28–40.  

49.  Markovetz AJ, Klug MJ, Forney FW. Oxidation of 1-Tetradecene 
by Pseudomonas aeruginosa. J Bacteriol. 1967 Apr 1;93(4):1289–
93.  

50.  Hoenicke K, Gatermann R. Studies on the Stability of Acrylamide 
in Food During Storage. J AOAC Int. 2005 Jan 1;88:268–73.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://doi.org/10.54987/jebat.v5i1.678

	INTRODUCTION

