POLLUTION
RESEARCH

EM INTERNATIONAL




287-294

295-300

301-306

307-314

315-320

321-329

330-333

334-342

343-348

349-354

355-361

362-366

367-375

376-384

POLLUTION RESEARCH
VOL. 37 (2) : 2018
CONTENTS

Malondialdehyde (MDA) as Biomarkers of Oxidative Stress to Pm,_Exposure at Junior High School
Students in Bandung City, West Java, Indonesia
—Tiaraima Sisinta, Bambang Wispriyono and Haryoto Kusnoputranto

Application of Planting Media of Charcoal Coconut Shell and Charcoal Rice Husk in Lettuce
(Lactuca Sativa L.) Cultivation to Reduce Ammonia, Sulfide, Copper, And Zinc in the Hydroponics
System

—Indrawati, Rizky Achmad, Hamzar Suyani, Refilda, Hilfi Pardi and Deswati

Contents of Heavy Metal in Soil and Water at Stockpile Coal (Case Study Kertapati Palembang
City Indonesian)
—Andi Arif Setiawan, Dedik Budianta, Suheryanto and Dwi Putro Priadi

Climate Change Projection on Forest Carbon Stocks in Malaysia Using Lund Potsdam Jena Model
—Azian M., M.].C. Norsheilla, M. Samsudin, P. Ismail, M.S. Nizam, Mohd Sukri M.N., Noor
Farahanizan Z. and Mohd Syazwan Faisal M.

The Impact of Mining Overburden Dumps to Human Health: Case Study: Outside Overburden
Dumps in Kosovo, Albania
—M. Dugolli

Bioremedial Approach to Degrade Hexavalent Chromium from Pulp and Paper Industry Effluent
—Sonika Saxena, Abhay Dev Tripathi, Kajal Kachhawaha, Baby Sharma, Rinki Mishra and Sudipti
Arora

Lead and Cadmium Mobilization from Anas Moscha and Cairina Moschata Tissue Using Pineapple
Extract as Chelating Agents
—Pra Dian Mariadi, Ian Kurniawan and Heri Setiawan

Toxicity Effect of Biosynthesized Silver Nanoparticles Against E. coli and B. Subtilis
—Salwa Al-thawadi and Alaa Shukralla A. Rasool

Bioaerosol Emissions from Wastewater Treatment Plants in Dubai, U.A.E.
—Zainab Al Ansari, Robert Boldi and Munawwar Khan

Prediction Water River Quality Status With Dynamic System for Karangpilang Drinking Water
Treatment Plant Insurabaya City, Indonesia
—Mohammad Razif, Adhi Yuniarto and Satria Fadil Persada

The Study of Land Use Change to Flood Discharge in Gunting Sub-Watershed of Jombang Regency,
East Java — Indonesia
—Ruslan Wirosoedarmo, Fajri Anugroho, Nofa Ratna Sari and Kiki Gustinasari

Correlation Between Quality and Quantity from Pollutants Absorption by Soil to the Application of
Infiltration Gallery
—Maritha Nilam Kusuma, Wahyono Hadi, Budisantoso Wirjodirdjo and Yulfiah

Estimation of Surface Water Quality Changes in Response to Land Use Change Using Remote
Sensing and GIS Techniques
—Mahdi Mahmoodi, Mahdi Honarmand, Farzin Naseri and Sedigheh Mohammadi

Quality Evaluation and Irrigational Suitability of Groundwater of Chittur Block, Palghat, Kerala,
India
—T.R. Deepu and E. Shaji

(Continued on Inside Back Cover)



II

385-388

389-393

394-403

404-407

408-413

414-419

420-423

424-429

430-434

435-440

441-445

456-459

460-462

463-465

466-468

469-470

471-473

474-476

CONTENTS

Assessment of Liver Lip BPRIGI NTCS M WIRFMIURENK3nvalerate Intoxication
—Priti Agarwal and V. K. Singh

Emission reduction from Diesel Engine Using Biodiesel
—A. Yazharasu and U. Karthick

Treatment of Waste Water Through Electrocoagulation
—Amit Arora, Rajwant Kaur, Amandeep Kaur, Narendra Singh and Sangeeta Sharma

Phytoremediation of Heavy Metals by Selected Hydrophytes
—Aparna Sreekumar and Jose John

Identification and Optimization of Bacterial Growth Condition of Bacillus Flexus ABR36 to

Reduce Chromium Contamination

—Arunava Das, Ammu Bai Rao, S. K. Dhinesh Kannan, S. M. Elavaar Kuzhali, P. Sampath, |.
Bindhu and B. V. Ranganathan

Green Concept Design for Institutional Building
—S. Durgalakshmi, Subham Debnath, Wangjam London Singh, Dut Dung Thuch and Wieu
Benjamin Wieu

Evaluation of Heavy Metal Scavenging Competence by In-vivo Grown Riccinus communis L.
Using Atomic Absorption Spectrophotometer
—Ajeet Prakash and Prasann Kumar

Study on the Strength Characteristics of Carbonated Red Mud Concrete
—M. Jothilingam and Pratheeba Paul

Determination of Surplus Residual Gas and its Utilization in Waste Tire Pyrolysis Plant to
Eliminate Need of External Fuel
—Shashi Kumar, Shailendra Jain, Sarita Sharma, Ashok K. Sharma and Sanjay Verma

Adsorptive Removal of Crystal Violet Dye from an Aqueous Solution Using Guar Gum - G - Poly
(Methyl Methacrylate) Superabsorbent Nanocomposite
—Kartika Rathore and Sangeeta Loonker

Monitoring of Organic Compounds in Visakhapatnam Bowl Area
—P.V.V. Prasada Rao, K. Devendra Vijay and Ch. Durga Prasad

Analysis of Physico-chemical Characteristics of the River Yamuna, Delhi Stretch With an
Assessment of Site-specific Water Quality Index
—Richa Bhardwaj, Anshu Gupta and J. K. Garg

Ballast Water Treatment Framework Operation on Ships for Observing Performance to
Computerized Remote Scheme and Framework
—R.K. Kumar

Design and Implementation of Marine Contamination Using WSN
—R. Sundar

Detect and Track Contamination of Smart Structure in Marine Atmospheres
—G.B. Suresh and V. Mathivanan

Hazardous GAS Detection in Power Plants Using Microcontroller
—P. Veerakumar

Design and Fabrication of Remote Controlled Sewage Cleaning Machine
—R. Susndara Raman and G. Shakaranarayanan

Improving Recovery from Existing Oil Fields Using Radial Drilling Strategy
—M. Panbarasan



477-479

480-487

488-496

497-500

501-503

504-511

512-518

519-527

528-536

537-542

543-548

549-554

555-559

560-564

565-573

CONTENTS I

Robotics Systems for Marine Environmental Monitoring
—CH. Vijayalakshmi

Comparative Study on the Effect of MEOR and CEOR in the Sandstone Reservoir
—A. Sivasakthi and T. Nagalakshmi

Heavy Crude Oil and its Recovery Techniques
—A. Sivasakthi and T. Nagalakshmi®

Using Aqueous Result for Petroleum Hydrocarbons Adsorption
—A. Sivasakthi and T. Nagalakshmi

Different Antioxidants in Petroleum Products for Voltammetric Purpose
—A. Balasubramanian

Appraisement and Quantification of Noise Exposure Levels towards Public Health and
Environment
—Teya Pal, Supratim Guha and Vibha Prabhu

Analysis of Solid Waste and Management System at Salem District (India) With Shredding
Machines
—J. Sankar and N. Balasundaram

Experimental Investigation on a Direct Injection Diesel Engine Using Cashew Nut Shell Oil
(CNSO) as Fuel with Thermal Barrier Coated Piston
—Ashok Kumar and Kuppusamy Rajan

Removal of Ammoniacal Nitrogen by Simultaneous Nitrification and Denitrification in a Single
Aerobic-anoxic Sequencing Batch Reactor
—Divya M. Buha, Krishna R. Atalia and Nisha K. Shah

Study on Biomedical Waste Disposal Management in Salem and Introduction of Plasma Pyrolysis
Method
—E.d. Viswanath and N. Balasundaram

Correlation of Climate to Particulate Matter in Palembang, Indonesia
—Marsidi, M.T. Kamaluddin, Fauziah N. Kurdi and Novrikasari

One Stage Pyrometallurgical Recycling of Radioactive Scrap Metal
—Yuriy A. Gudim, Vladimir A. Grachev and Anatoliy A. Golubev

Investigations on the Impact of Discharge of Brewery Wastewater on Surface and Ground Water

Quality
—Sohail Ayub and Vaibhav Sharma

Comparative Study of Seasonal Variations of Selected Heavy Metals and Sulphur in Soil and
Water of Barjora Coal Mine in West Bengal, India
—Satarupa Roy, Bulti Nayak, Madhumita Roy and and Abhijit Mitra

Seasonal Variation in Physico-chemical and Microbiological Parameters as Indication to
Surmounting Pollution in Some Selected Waterbodies in a Port City in West Bengal
—Moumita Maity and Rajarshi Banerjee



Poll Res. 37 (2) : 330-333 (2018)
Copyright © EM International
ISSN 0257-8050

LEAD AND CADMIUM MOBILIZATION FROM ANAS MOSCHA AND
CAIRINA MOSCHATA TISSUE USING PINEAPPLE EXTRACT AS

CHELATING AGENTS
PRA DIAN MARIADI", IAN KURNIAWAN' AND HERI SETIAWAN?

"Faculty of Health Science, Musi Charitas Catholic University, Palembang, Indonesia
Faculty of Science and Technology, Musi Charitas Catholic University, Palembang, Indonesia

(Received 20 November, 2017; accepted 28 December, 2017)

ABSTRACT

An assesment of dietary risk of heavy metal exposure to humans is important since it is the main
source of exposure. This study aimed to messure the level of contamination of heavy metal
especially Lead (Pb) and Cadmium (Cd) and the efforts to reduce contamination Pb and Cd in Anas
moscha and Ciarina moschata Tissue. The concentration of Pb and Cd in Anas moscha and Ciarina
moschata tissues were lower than the maximum acceptable level for Pb and Cd respectively. (1 mg/
Kg for Pb; 0.5 mg/Kg for Cd, SNI 2009). The result indicated that after soaking and boiling in citric
acid solution form pineapple extract at concentration 100 % for 60 min at 100 °C reducing heavy
metals Pb in Anas moscha from 0.03 mg.Kg™ to 0.003 mg.Kg* and Cd in Anasmoschataand
Cairinamoschata from 0.027 mg.Kg™ to 0.003 mg.Kg™ and 0.022 mg.Kg™ to 0.001 mg.Kg™. The highest
reduction of Pb and Cd level up to 80 % when samples were boiled in pineapple extract for 1 hour
at 100°C. The study concludes that boiled samples in pineapple extract has a potential to reduce the

contamination of Pb and Cd.

KEY WORDS : Citric Acid solution, Pineapple extract, Heavy metal

INTRODUCTION

Human activites such as industrial and mining
operations, population increase and urbanization
and to unplanned, unsciencetific disposal methods
are the major contributing factor for rapid increase
in the concentrations of heavy metals such as lead,
copper, zinc, chromium, cobalt, cadmium in
quiferss (Kumariand Sobha, 2016). Lead and
cadmium pollution is increasing due to
anthropogenic activities such as mining,
metallurgical industry, the application of phosporus
fertilizer and pesticides (Zhang et al., 2015) and
former additive in automotive gasoline as tetra
ethyl lead ((CH,CH,),Pb) (Mielke and Reagen,
1998).

Lead and cadmium have no known biological
functions for the physiological and biochemical
processes in cells and are toxic even when present at
low concentratons to living organism (Salt et al.,

1995). The accumulations of metals in the edible
plants part and dietry food can adverse health effect
to the human. Contamination of lead poses a serious
problem of human health such as human depressed
immune status, mental impairment, cancer, High
blood pressure, IQ loss, neurological disorder, DNA
damage and hematological, pathological
dysfunctions (Fextrell et al., 2004; Flora et al., 2007;
Ahamed and Siddiqui, 2007; Manikantan et al., 2010;
Poreba et al., 2011). Cadmium (Cd) is known for its
effect at cellular level with the inhibition of the
mitocondrial electron transfer cahin and the
induction of reactive oxygen species (ROS) (Wang et
al., 2004).

Lead and Cadmium have contaminated various
foodstuff product such as traditional food,
vegetables, fruits, cereals, meat, fish, chicken and
white pekin ducks (Ali and Al-qohtani, 2012; Amani
et al., 2012; Djohan, 2015; Bordeleau et al., 2016;
Sigma et al., 2017). These metals cannot be degraded
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or destroyed, although they can change their
formula forms. Once the lead cadmium are
dispersed into water, soil air, plants, animals and
dietary food can accumulate them (Cheng et al.,
2017). Although the relative contributions for heavy
metal intake have not been clearly established,
dietary intake is considered to be critical exposure
pathway, accounting for >90 % of exposure, with
inhalation and dermal contact the other exposure
routes (Kachenko and Singh, 2006; Islam et al., 2015)

The technologies used to reduce contaminations
in food are using organic acids as a chelating agent.
Citric acid has potential as chelating agent to
remove toxic metals (Chen et al., 2003; Astuti et al.,
2016; Aderholt et al., 2017). Pineapple (Ananas
comosus) is one of the fruits that have high
concentrations of citric acid. Citric acid includes a
chelating agent which is a stabilizer at food
processing. Citric acid binds the heavy metals in the
form of complex bond and can reduce side effects of
heavy metals in food (Hikmawati and Lilis, 2016).

Interaction of citric acid with heavy metals can be
enhanced by soaking (Ulfa et al., 2014) and boiling
process at high temperature (Sari et al., 2014). The
aim of the experimentations was to evaluate the
metal mobilization induced by citric acid from
pineapple extract when samples were soaking and
boiled until 60 minutes.

MATERIALS AND METHODS

Experimental site

The experiment was performed in food and
beverage analysis laboratory, faculty of health
science, musi charitas catholic university,
Palembang, Indonesia.

Sample preparations

Anasmoschata and Cairina moschata were purchased
from Gandus Area in Palembang, South Sumatera,
Indonesia. Samples of Anasmoschata and
Cairinamoschata was washed and separated their
shells and meat. Meat of Anas moschata and Cairina
moschata was soaked in a extract of citric acid at 75
%, 100 % for 30 min, 60 min at 50 °C, 100 °C.

Heavy metals analysis

The heavy metals such as Pb and Hg at juaro fish
meat were analyzed by atomic absorption
spectrophotometer (AAS) AA 700 in industrial
research and standardization laboratory Palembang

and environmental health and disease control
laboratory Palembang. Sample (5 g) were dissolved
in 25 mL H,SO, , 20 mL HNO, , 20 mL HNO.-
HCIO,(1:1) then analyzed using AAS.

Statistical analysis

The normality value of multiple groups were
analyzed by one-way analysis of variance
(ANOVA) with p < 0.05 was classified as
statistically significant.

RESULTS AND DISCUSSION

Lead (Pb) Content in Anasmoschata

Lead is a soft metal that had many applications over
the years. The main sources of this element are
primarily from automobile emissions, paint chips,
fertilizer, pesticides and Pb-acid batteries. The
spreading of Pb pollution from major emission
sources are mainly through air. The
bioaccumulation of Pb in dietary food should be
reduced by using chelating agent. Citric acid as a
chelating agent with vary concentration from
pineapple extract, soaking time and boiled
temperature was used to reduce the level of Pb in
Anasmoschata.

The level of Pb Studied were successfully
reduced by citric acid and are presented in Fig. 1.
The obtanined results from AAS showed that Pb
content in juaro fish before soaking and boiled
treatment was 0,03 mg.Kg™. The value shows that
the Pb levels in Anas moschata are under the
permissible limit. Based on Indonesia National
standard the permissible limits of Pb content was 1
mg.Kgt

Lead (Pb) can enter the human body through
uptake of food (65%), such as fruit, green
vegetables, meats and crop products, edible sea life,
cold drinks, cigarette and alcohol may contain
significant amounts of Pb in water (20%) and air
(15%) (Ahmad, 2016) . Lead (Pb) in Anasmoschata
successfully remove above 80 % after soaked and
boiled with 100 % pineapple extract for 60 min at
100 °C.

Citric acid was effective for the removal lead ions
which is likely due to its C=C bond (Jiang et al.,
2017). Removal effect of toxic metals among organic
acids is more effective at acidic condition. Citric acid
has large pka (pka = 3.15) provide anions to
complex with metals (Doores, 2005). The statistical
analysis showed that each treatment was
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Fig. 1. Reduction of Heavy Metals. (a) Pb in Anas moscha,
(b) Pb in Anas moscha, (c) Cd in Cairina moschata.

significantly different and suggest that the higher
boiled temperature and longer period of treatment
time at any concentration of citric acid can increase
the removal of Pb out from Anas moschata.

Cadmium (Cd) content in Anas moschata and
Cairina moschata

Cadmium (Cd) is a transition metal with no known
biological function in living organism. Cadmium
compounds are extremely toxic even at low
concentrations because of their bioavailability and
solubility in environments. Citric acid with varying
concentration of pineapple extract, soaking time
and boiling temperature was used to reduce level of
Cadmium in Anas moschata and Cairina moschata.
The levels of Cd studied were successfully reduced
by Citric acid presented in fig. 2 and 3. The Cd level
in Anasmoschata and Cairinamoschata from AAS
instrument before soaking dan boiling treatment
was 0.003 mg.Kg' and 0.022 mg.Kg™. The value
shows that the Cd levels in 0.003 mg.Kg™ under the
permissible limit.

Heavy metals especially cadmium has
contaminated aquatic system (Malvardi, 2017),
seafood species (Morgano et al., 2013) and duck
(Waseloh, 1994). The cadmium accumulated in body

upon the consumption of contaminated duck. The
adverse effect of Cd can caused kidney damage in
humans. Cadmium in Anas moschata and Cairina
moschata successfully removed above 80 % after
soaked and boiled with 100 % pineapple extract for
60 min at 100 °C.

The statistically analysis showed that each
treatment was significantly different and suggest
that higher boiled temperature and longer period of
treatment at any concentration of citric acid can
increase removal of Cd out from in Anas moschata
and Cairina moschata. It was indicates that an higher
temperature related to increase the offered energy to
separate the chemical bond of mercury metals in the
materials and longer period of treatment time will
give enough time for chelating agent to chelate with
the heavy metals and extracted out from the juaro
fish (Azele et al., 2014; Gzar et al.,2014)

CONCLUSION

Citric acid was able to chelate the lead and
cadmium metals in in Anas moschata and Cairina
moschata. The increasing of boiled temperature and
longer period of treatment at any concentration of
citric acid from pineapple extract can increase of
removal heavy metals.
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