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Artificial Neural Network-Genetic Algorithm (ANN-GA) was used in this work to model the extraction parameters using 
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time (20-40 minutes). Furthermore, the input and output parameters were modeled by LM-back propagation ANN. The 
optimization variable was then determined by GA. ANN trial and error method was used to determine the bias, weight, 
and number of hidden layer nodes. The fitness function for optimization with GA used the bias and weight which were 
obtained from ANN. The prediction of total phenolic on guava leaves using the ANN model shows the mean absolute 
precentage error value is 13.07. Based on the experiment the optimum conditions were obtained at 40 kHz, 35° C,30 
minutes and resulted 589.02 ppm. While ANN-GA model obtained optimum results at 39.79 kHz, 34.3°C, 20 min, then 
the mean absolute error optimization was 3.46. It can be concluded that ANN-GA model can be used for optimizing 
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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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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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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 

http://creativecommons.org/licenses/by/3.0
FSM UNDIP
Highlight



1

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

1234567890 ‘’“”

ISNPINSA-7 IOP Publishing

IOP Conf. Series: Journal of Physics: Conf. Series 1025 (2018) 012016  doi :10.1088/1742-6596/1025/1/012016

 

 

 

 

 

 

 

Ion wind generation and its application to drying of wild 

Ginger slices (Curcuma Xanthorhiza) 

Sumariyah
a*

, Ainie Khuriati
a
, Enny Fachriyah

b 

a  Physics Department, Mathematics and  Sciences Faculty, Diponegoro 

University,Indonesia 
b
Chemistry Department, Mathematics and Sciences Faculty, Diponegoro University, 

Indonesia  

E-mail: sumariyah.jaelani@gmail.com 

Abstract. Temulawak or wild ginger is a herbal medicinal derived fromIndonesia original. 

Wild ginger contains include anactive compound ascurcuminoid and antioxidant oleoresin 

components having a special quality to take care of health from various diseases. Drying is the 

important process to produce wild ginger (Curcuma xanthorrhiza) simplicia as raw material 

herbal medicine.  In this study, has been dried of wild ginger using ion wind which yielded 

from corona discharge utilizing pin-multi ring concentred electrodes. Corona discharge was 

generated by using the fixed DC high voltage of  4,3 kV and drying was done at the distance 

between the fixed electrodes of 4 mm. Shaped of the five temulawak slices is a circle with a 

thickness of 2 mm and the diameter of 10 mm - 30 mm with 5 mm diameter interval. The 

sliced temulawak is placed just below the concentric multi-ring electrode and is 2 mm in 

distance. The wild ginger slices were dried with time varied 5-65 minutes with time interval 5 

minutes. The researched result of drying of wild ginger slicesobtained drying rate and 

shrinkage is inversely proportional to drying time. 

Keywords: Ion wind, corona discharge, wild ginger, drying rate, shrinkage. 

1.  Introduction 

An ionic wind or also called an electrohydrodynamics (EHD) flow produced by a corona discharge is 

a stream coming from an ionized air generated by a strong electric field. The research that supports the 

existence of ion wind is done by several researchers, among others: research on the existence of ion 

wind, maximum ion wind flow angle and ionic wind sweep [1] which is the result of analysis of 

electrohydrodynamic phenomena on the surface of silicone oil using  corona discharge positive  with 

pin-plate electrode. And a study of the characteristics of thevelocity of an ionic wind yielded 

fromcorona discharges using the electrode configuration of apin-multi ring concentric [2]. The results 

of the research showed thatthere was an increase in the velocity of the ionic wind yield from the 

corona discharge utilizing pin-multi ring concentred electrode rather than using pin-ring electrode. 

In this study, ion wind was applied to dry the simplicia of Temulawak or wild ginger (Curcuma 

xanthorhiza). Temulawak is a medicinal plant derived from Indonesia. Temulawak contains anactive 

compound of acurcuminoid and some essential oils components having aspecial quality to take care of 

health from various disease. [3]. Curcuminoid having special quality as anantioxidant [4]. The ginger 

rhizome is used by the medical industry in fresh form and/or in the form of simplicity. Dry storage of 

simplicity is needed to overcome constraint power supply during harvest season. 
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