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Association of MTHFR polymorphism and periodontitis’ 
severity in Indonesian males 

E I Auerkari1*, R Purwandhita1, K R Kim1, N Djamal1, S L C Masulili2, D A 
Suryandari 3 and C Talbot4 
1 Department of Oral Biology, Faculty of Dentistry, University of Indonesia, Jakarta, 
Indonesia 
2 Department of Periodontology, Faculty of Dentistry, University of Indonesia, 
Jakarta, Indonesia 
3 Department of Medical Biology, Faculty of Medicine, University of Indonesia, 
Jakarta, Indonesia 
4 Department of Human Genetics, Leicester University, Leicester, United Kingdom 

Email: eiauerkari@yahoo.com  

Abstract. Periodontitis is an oral disease with a complex etiology and pathogenesis, but with a 
suspected contribution by genetic factors. This study aimed to assess the association of 
polymorphism in MTHFR (methylene tetrahydrofolate reductase, C677T) gene and the severity 
of periodontitis in Indonesian males. Severity of periodontitis was classified as mild, moderate 
or severe for 100 consenting, 25 to 60 years old male Indonesians. Using PCR amplification 
for DNA extracted from blood serum samples, the variation at the SNP polymorphism of the 
MTHFR (C677T) gene was evaluated by using RFLP, cutting by the restriction enzyme Hinf I 
and subjecting the fragments to electrophoresis on agarose gel. Chi-square testing was mainly 
used for statistical assessment of the results. The CC genotype (wild type) of the tested 
polymorphism was the most common variant (78%) and TT (mutant) genotype relatively rare 
(2%), so that C-allele appeared in 88% of the cases and T-allele in 12% of the cases. The 
results suggest that there is no significant association between MTHFR C677T polymorphism 
and the severity of periodontitis in the tested Indonesian males. 

Keywords: periodontitis, MTHFR, polymorphism 

1.  Introduction 
Periodontal disease is one of the most common and widely spread human diseases. Periodontal disease 
has been associated with chronic systemic disorders [1], such as diabetes mellitus [2], osteoporosis [3], 
cardiovascular disease [4], and stroke [5]. As a result, men and women aged 25-74 years with 
periodontitis appear to have an increased risk of death from systemic disease [4]. Almost all adults 
have suffered from gingivitis, periodontitis, or both [6]. 

A study of Albander and Rams (2002) suggested that Asian populations have highest prevalence 
rates of periodontal disease cases in the world [7]. The results of a national survey (SKRT 2004) 
suggest that 39% of Indonesian population is suffering from dental and oral disease [6]. 

Periodontitis is a disease with unknown exact etiology, but the etiology is believed to be 
multifactorial. In addition to bacterial pathogens and other environmental factors (poor habits, 
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Lipid production from tapioca wastewater by culture of 
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removal 

Romaidi1*, Muhammad Hasanudin1, Khusnul Kholifah1, Alik Maulidiyah2, Sapto 
P. Putro2, Akira Kikuchi3,4, Toshifumi Sakaguchi5 
1Department of Biology, Faculty of Science and Technology, Universitas Islam Negeri 
Maulana Malik Ibrahim Malang, Indonesia 
2Faculty of Science and Mathematics, Diponegoro University, Semarang, Indonesia 
3Faculty of Agriculture, University of Brawijaya, Malang, Indonesia 
4Institute of Environmental and Water Resource Management, Universiti Teknologi 
Malaysia (UTM) 
5Faculty of Environmental and Life Science, Prefectural University of Hiroshima, 
Japan 

*Corresponding’s author: romaidi@bio.uin-malang.ac.id 
Abstract. The use of microalgae to produce biodiesel or possibly remove nutrients from 
industrial wastewater has gained important attention during recent years due to their 
photosynthetic rate and its versatile nature to grow in various wastewater systems. In this 
study, a microalgae, Scenedesmus sp., was cultured to enhance the lipid production and 
nutrients removal from tapioca wastewater sample. To assess lipid production, Scenedesmus sp. 
was cultured in different concentration of tapioca wastewater sample (from 0 to 100 %), and 
nutrient removal including BOD, COD, NH4, NO2, NO3 level by Scenedesmus sp. was assessed 
in 100% of tapioca wastewater culture. After 8 days of culture, it was found out that 50% of 
tapioca wastewater sample resulted in highest concentration of lipid content than that of the 
other concentrations. The level of environment indicator as nutrient removal such as BOD, 
COD, NH4, NO2, NO3 were also decreased up to 74%, 72%, 95%, 91%, and 91%, respectively. 
The pH condition changed from initial condition acidic (pH: 4) to neutral or basic condition 
(pH: 7-8) as recommended in wastewater treatment system. This research provided a novel 
approach and achieved efficient simultaneous lipid production and nutrients removal from 
tapioca wastewater sample by Scenedesmus’s culture system. 

Keyword: Scenedesmus sp., tapioca wastewater, lipid production 

1. Introduction 
The energy crisis is one of the most important problems faced by all people over the world in the 21st 
century. The highest consumption of fossil fuels has result in greenhouse effect and causes global 
climate change [1,2]. One of a type of renewable energy is microalgae biomass-based biofuel, which is 
considered as one of the most potent substitutes for fossil fuel [2]. However, to increase the production 
of microalgae biomass, several strategies should be developed, such as modification of culture 
medium and environmental factors. Hence, one of promising strategies is using wastewater sample as 
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