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Abstract— Treatment of domestic waste is generally carried ud
by activated sludge process. The waste solid sludgan be treated
by various aerobic and anaerobic treatment processe Aerobic
treatment methods need space and time. Anaerobicegatments
have advantages such as space utilization and proction of fuel
gases such as methane. Up flow anaerobic sludge efiter or
fluidized bed digester can be used for anaerobic éatment.
Vermi-composting of domestic sludge is also practidly feasible
and economical alternative. The waste food is sizZele part of
domestic sludge. This waste food can be used as adstock for
synthesis of ethanol like compounds. Current reviessummarizes
investigations and literature studies carried out a utilization of

waste food for various applications 1.

Index Terms— Nutrients, organic waste, chemical oxygen
demand, biogas, bioplastic, fuel.

.  INTRODUCTION
Domestic waste treatment includes wastewater teatm

etc. are being synthesized on laboratory, pilohtpkand in
some cases commercial
domestic food waste contains high carbohydrate atiner
compounds. Various investigators have carried
investigations on synthesis of various chemicatsnfrfood
waste. Also other treatment options for the foodsteraand
possible utility of the waste is being explored Wgrious
investigators. Current review summarizes reseanchstudies
on use waste food for synthesis of various compsamdl its
treatment.

FOOD WASTE UTILIZATION: AN INSIGHT INTO
RESEARCH AND STUDIES

Akpan et.al. carried out an investigation on orgaand
food wastes utilization for production of ethan@[Zhey
carried out acid and microbial hydrolysis for adbiiag
fermentable sugar wort. They used sacchromycesrisae
for ethanol fermentation. They observed that it wasre

and treatment of solid waste. Treatment of domesti@conorniCaI to produce ethanol from food waste ()aikan

wastewater is generally carried out by using variobmwlogical
treatment methods. High biological oxygen demarits dar
effective treatment of the waste to decompose aakilize
unsaturated organic matter. The treatment by uactiyated
sludge process and trickling filters is employed domestic
waste treatment [1,2,3,4,5]. Removal of organic temaby
using low cost adsorbent is also widely exploredaapof
investigation[6,7,8,9,10]. Flyash, coconut shelgmarind
bean, groundnut shell and other agricultural waatebe used
for removal of organic matter. Removal of nitrite=d nitrates
can be carried out by aerobic and anaerobic bicébgi
methods [11,12,13]. Also phosphate removal can dreed
out by various chemical and biological treatmentthods
[14,15,16,17,18]. The domestic solid waste treatmen
gaining importance because of two aspects. Firsity,
hazardous effects and nuisance value and seconits is
potential as feed stock. This domestic waste catndaged by
aerobic and anaerobic biological
Anaerobic decomposition with methane generaticfeasible
and potentially beneficial alternative. Also comiiog and

vermicomposting are being explored for domestic tevas

treatment. This method in addition to waste slutigatment,
provides manure for farming. One major researcha ane
biotechnology explores the possibilities of usewaiste feed
stock for synthesis of various compounds. Compouitas
acetic acid, oxalic acid, lactic acid, amino aghllicose, starch

old organic waste (old newspaper). They estimatieettic
parameters and predicted data by using a non-likietic
model. Dlabaja and Malatak performed
experiments of wet anaerobic fermentation in a inoous
reactor and in batch reactors under mesophilic itiond[28].
Under mesophilic conditions, they performed thesstigation
to study effects of hydraulic retention time, origalbading
rate, period of feeding and recirculation of digéstin a
continuous reactor. In case of batch reactor, teamined
factors like effects of substrate pre-treatmentugbing,
heating, freezing).They observed an increase imamma
concentration because of recirculation of digestatbey
found that degree of degradation was not affecie@days
fermentation. Kapdan and Kargi carried out

experimentation on use of waste material for prtidacof
biohydrogen[29]. According to them, the methodse lik
electrolysis of water, steam reforming of hydrocard and

methods[19,20,21]?‘”t0'therma| processes are widely known. Requirénoén

energy is drawback of most of these methods. Thplamed
that the selection criteria for waste material iégwhydrogen
production. They summarized common waste matetisésl
for hydrogen production. They found that
photosynthetic algae is one of the important metfod
hydrogen synthesis from waste. Second method iaslairk
fermentation of carbohydrate rich wastes. The thiguificant
method is photo-fermentation of organic acid

wastewaters. According to them, low rates and gietd

scale[22,23,24,25,26,27].The

laboratory

use of

rich
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hydrogen formation are major
synthesis.

Kim et.al. studied effect of feeding dry or ferrtesh
(aerobically or anaerobically with or without laxctiacid
bacteria) restaurant food residue mixture on
performance and blood profiles[30]. They used estsnodel
animals. They observed that aerobically or anaeadli

problems

in hydrogerobserved that a two-stage reactor leads to higlograb and

methane vyields if compared to a single stage remcto
According to them, selection of proper optimal dtiods,
temperature and methodology as well the feedstoaKihg

animatan lead to high waste to fuel or energy conversion

Thongdumyu et.al. carried out investigation on etha
production from food waste hydrolysate[38]. Theirdy was

fermented diets showed better animal performancan th focused on optimization of ethanol production. Ilneit

feeding a dry food residue-containing diet. Khardad
Banjerdkij carried out experiments for studying ttemical
oxygen demand (COD) removal and biogas productiomf
night soil[31]. In their experiment they obtaine8l 87 % COD

investigation, they used co-culture of Zymomonadbitrand
Candida shehatae under non-sterile condition. Emegloyed
response surface methodology (RSM) to optimizeetfiects
of nitrogen source [(NH4$%0,), phosphorus source

removal after 15 days experiment in anaerobic ogact (KH,PQ,), yeast extract and inoculum size on ethanol

resulting to the biogas production. Bubacz and Gwidry
carried out an investigation on bioplastic obtairfiesm food

waste[32]. According to them, only a few perceritplastics
are recovered for recycling. The processes for fiaatwring

emits considerable amount of carbon dioxide to aphere.
The synthesis of bioplastic, according to them, reatuce this
problem. Bioplastic can be derived from biologicalurces
including starch, cellulose, fatty acids, sugarsl g@noteins.
These raw materials can be obtained from food imigass
Chiranjeevi et.al. carried out experimentation omrblysis

for vegetable waste [33]. They also studied thetiinaspects
of the hydrolysis reaction. They discussed varisteps in
subsequent ethanol fermentation from this wasteeiaét
They also studied hydraulic reaction conditionsluding

enzyme dosage, substrate loadings and incubatin % ang
et.al. carried out an investigation to study effefctactic acid
bacteria on the microbial, physical and chemicabprties of

food waste mixture (FWM)[34].They observed that non

anaerobic storage of FWM showed microbial putrédact
with the loss of water and water soluble carbohydrdhe
results obtained by them indicated that non-anaerstbrage
of FWM resulted in microbial putrefaction.

Sakai et.al. investigated fermentation of foodstwaat
high temperature for lactic acid[35]. They inocathtminced
model kitchen refuse by Bacillus coagulans. Theylrated it
under non sterilizing conditions. Their investigaticonfirmed
predominance of mesophilic lactic acid bacterialater
temperature, and of Bacillus coagulans at higheperature.
Kader et.al. carried out an experimentation owdpction of
biogas by anaerobic digestion of food waste [36hey
studied and optimized the production of biogas fréond
waste (rice). They observed increase in the peagentof
methane in the outlet gas with increase in the amtbenic
bacteria. They also observed that, the amount dhane in
the biogas slowly attained approximate constanuevabf
69%. There was 25-30 percent difference in sinedland
experimentally observed results. According to thém, lack
of controlled environment and leakage of the gad eain
water out and in to the system were responsildtofa for
this. Oliveira and Doelle carried out a review moduction
of biogas from food waste[37]. According to themgemf the
major application of anaerobic digestion is degtiada of
food waste and energy recovery. Important factoms
bioreactor operation, according to them are, odwading
rate, temperature, time, pH, carbon to nitrogemrathey

production. They concluded that food waste wascenging
biomass resource for ethanol production. Shukk. etarried
out preliminary studies on biohydrogen produttio
propensity of mixed consortium on food waste[39]ithAthe
help of anaerobic chamber, they carried out isatatf the
bacteria for mixed consortia. Their results indécathat the
initial cultivation of pH affected the hydrogen piection to a
considerable extent. They observed approximatelpét@ent
reduction in chemical oxygen demand during expemime
Bodik et.al. explored possibilities of anaerobimientation of
food waste[40]. They discussed long-term operatidna
laboratory anaerobic reactor processing food waSteey
operated mixed anaerobic reactor under mesopluhditons
with organic load. They concluded that collecteddfavaste
was promising source for co-fermentation and biogas
production on real wastewater treatment plants.

Fazeli, in his investigation studied applicatioranfierobic
digestion of municipal solid food wastes in tregtin
wastewaters [41]. He explored possibility of usevofatile
fatty acids(VFA) from the anaerobic acidogenesithefurban
food waste. He found that the ethanol cultivatezhiziss was
more successful in using the effluent of the foodste
digestion compared to methanol cultivated bioméaks.also
observed that amount of biomass produced during
denitrification with VFA mixture was larger. Moukarard
et.al. studied feasibility study of ethanol prodmetfrom food
wastes[42]. They used consolidated continuous -sbdite
fermentation. They observed that salt containfdaad wastes
had a direct negative effect on yeast activity tnet enzyme
activity was not affected. Matsakas and Christakbp®
explored the possibility of using source-separdtedsehold
food waste for the production of ethanol [43]. Iheit
investigation, they explored the possibility of ngsisource-
separated household food waste for the productigihanol.
They observed that this approach of production ladsé
thermophilic enzymes was beneficial. They obsethat with
increasing concentration of household food wast&WH
cellulolytic activity also increased.

Ill.  CONCLUSION

The waste food is sizeable part of domestic sluddps
waste food can be used as a feedstock for syntbEsthanol
i like compounds. Current review summarizes invetitga
and literature studies carried out on utilizatidmaste food
for various applications. The domestic solid wastatment is
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gaining importance because of two aspects. Firstits

hazardous effects and nuisance value and seconits is

potential as feed stock. The domestic waste canelaged by

aerobic and anaerobic biological
decomposition with methane generation is feasibie a
potentially beneficial
vermicomposting are being explored for domestic tevas

methods.

alternative. Also compostingnd

treatment. This method in addition to waste sluttgatment,
provides manure for farming.

(31.

(4].

[5].

(6].

(7.

8.

9.

[10].

[11].

[12).

[13].

[14].

[15].

REFERENCES

Sonali R. Dhokpande, Sunil J. Kulkarni, Dr. JayéntKaware, “A
review on research on application of trickling it in removal of
various pollutants from effluent”, Internationaluinal Of Engineering
Sciences & Research Technology, vol.3, no.7, pp-35, 2014.

Sunil Kulkarni, Sonali Sdokpande, Dr. Jayant Kawé&hodeling for
biological wastewater treatment facilities-a reviewnternational
Journal on Scientific Research ion Science, Enginge and
Technology, vol.1, no.2, pp.104-106, 2015.

E. Gasparikova, S. Kapusta, |. Bodik, J. Derco, Kgatochvil,
“Evaluation of anaerobic-aerobic wastewater treatmeplant
operations”, Polish Journal Of Environmental Stadieol. 14, no. 1,
pp.29-34, 2005.

Mahdi Ahmed, Azni Idris, Aofah Adam, Combined arw®c-aerobic
system for treatment of textile wastewater, Jour@&l Engineering
Science And Technology, Vol. 2, No. 1, 2007, 55-69.

Lew, S. Tarre, M. Belavski And M. Green, “UASB ré&arcfor domestic
wastewater treatment at low temperatures: a cosgarbetween a
classical UASB And Hybrid UASB-Filter Reactor”, VatScience And
Technology, vol. 49, no. 11-12 , pp. 295-301, 2004.

Sunil J. Kulkarni, Ajaygiri K. Goswami, “Adsorptiorstudies for
organic matter removal from wastewater by usingabag fly ash in
batch and column operations”, International JoumfalScience and
Research, vol.2, no.11, pp.180-183, 2013.

Pallavi Amale, Sunil Kulkarni, Kavita Kulkarni, “Aeview on research
for industrial wastewater treatment with specialpbasis on distillery
effluent”, International Journal of Ethics in Engerting & Management
Education, vol.1, no.9, pp.1-4, 2014.

Sunil Kulkarni, “Removal of organic matter from destic waste water
by adsorption”, International Journal of SciencejgiBeering and
Technology Research, vol.2, no.10, pp.1836-1838320

Sunil J. Kulkarni, “Removal of phenol from effluent fixed bed: a
review”, International Journal of Engineering Resbaand General
Science, vol.2, no.5, pp.35-38, 2014.

Sunil J.Kulkarni, Dr. Jayant P. Kaware, “Batch ag$on process for
phenol removal using leaf litter: solute uptakegkin and isotherm
studies, International Journal of Environmental iBagring Research,
vol.3, no.2, pp.23-28, 2014.

E. Sotirakou,G. Kladitis,N. Diamantis,H. Grigoropaw, “Ammonia
and phosphorus removal in municipal wastewatetrtreat plant with
extended aeration”, Global Nest: The Int. J., Y¥pho 1, pp. 47-53,
1999.

Debroy, S., Das, S. Ghosh, S. Banerjee, “Isolatiénnitrate and
phosphate removing bacteria from various environalesites”, Online
Journal Of Biological Sciences, vol. 12 , no.2, §p-71, 2012.

Yaning Wang, Xu Guo, Jinglu Li, Yingnan Yang, Zhémug Lei,
Zhenya Zhang, “Efficient electrochemical removélasnmonia with
various cathodes and Ti/Ruo2-Pt anode”, Open JoudhiaApplied
Sciences, vol.2, pp. 241-247, 2012

Takahiro Yamashita and Ryoko Yamamoto-lkemoto, trddjen and
phosphorus removal from wastewater treatment pkffitent via
bacterial sulfate reduction in an anoxic bioreagtacked with wood
and iron”, Int. J. Environ. Res. Public Healthol.¢1, pp.9835-9853,
2014.

Akpor OB, Adelani-Akande, TA And Aderiye B |, “Theffect of
temperature on nutrient removal from wastewatersélected fungal
species”, Int.J.Curr.Microbiol.App.Sci., vol.2, Appp.328-340,2013.

[16].

[17].

Anaerobic

[18].

[19].

[20].

[21].

[22].

[23].

[24].

[25].

[26].

[271.

[28].

[29].

[30].

[31].

[32].

[33].

[34].

[35].

[36].

Ramesh K. Goel and Daniel R. Noguera, “Evaluatibrslodge yield
and phosphorus removal in a cannibal solids redigifocess”, Journal
Of Environmental Engineering, pp.1331-1339, 2006.

Wadood T. Mohammed and Sarmad A. Rashid, “Phosgh@moval
from wastewater using oven-dried alum sludge”, rimi&ional Journal
of Chemical Engineering, vol.1, pp.1-11, 2012.

Nawel Nedjah, Oualid Hamdaoui, and Nabila Laskihdsphorus
removal of urban wastewater by physico-chemicalatiment:
waterways euthrophication prevention”, Internationdournal of
Environmental Science and Development, vol.6, n@p.435-438,
2015.

Sunil J. Kulkarni , Nilesh L. Shindé¢'A Review on anaerobic treatment
for wastewater: application, method and resultsterhational Journal
Of Engineering Sciences and Management Resead8, \no.2,
pp.33-37, 2016.

Sunil  Jayant Kulkarni(2014), Ajaygiri Kamalgiri Geami,
“Characterization, treatment and disposal of sludge review”,
International Journal for Research in Applied Sceeand Engineering
Technology, vol.2, no.2, pp.516-517, 2014.

Sunil J. Kulkarni(2016), “An Insight into researahd studies on biogas
generation from waste”, International Journal os&ech and Review,
3(5),78-81.

Veena Ramachandran, Nisha Pujari, Tanmay Matey, il Sun
Kulkarni(2014), “Enzymatic hydrolysis of cassavaings wheat
seedlings”, International Journal of Science, Eagimg and
Technology Research, vol.3, no.5, pp.1216-12194201

Joginder Singh Duhan, Ashok Kumar and Sunil Kumanwar,
“Bioethanol production from starchy part of tubesoplant (potato)
using saccharomyces cerevisiae MTCC-170", Africaourdal of
Microbiology Research, vol.7, no.46, pp.5253-5Z81)3.

Sunil Jayant Kulkarni, “Production of citric acid:review on research
and studies”, International Journal of AdvancedeResh Foundation,
vol.2, no.11,pp.17-19, 2015.

Sunil Jayant Kulkarni, “Research and studies oregam production-a
review”, Int. Journal on Scientific Research In éde And Tech.,
vol.1, no.5, pp.146-148,2015.

Sunil J. Kulkarni, Nilesh L. Shinde, Ajaygiri K. Gavami, “A Review
on ethanol production from agricultural waste rawatenial”,
International Journal on Scientific Reseach in Soie Engineering and
Technology, vol.1, no.4, pp. 231-233, 2015.

Uduak George Akpan, Adamu Ali Alhakim, And Udemeiga Josiah
liah, “Production of ethanol fuel from organic arfidod wastes”,
Leonardo Electronic Journal Of Practices And Tetdgies, No. 13,
pp.1-11, July-December 2008.

T. Dlabaja, J. Malatak, “Optimization of anaerof&rmentation of
kitchen waste”, Res. Agr. Eng., vol. 59, no.1, pp.2013.

llgi Karapinar Kapdan, Fikret Kargi, “Bio-hydrogesroduction from
waste materials”, Enzyme And Microbial Technologgl. 38, pp.569-
582,2006.

Young-I Kim, Ji-Sun Bae, Kyung-Su Jee, Tom Mccaskeyl Wan-
Sup Kwak, “Effects of feeding a dry or fermentedstagrant food
residue mixture on performance and blood profifests”, Asian-Aust.
J. Anim. Sci., vol. 24, no. 12, pp. 1744 — 1751¢c@®uber 2011.
Assadawut Khanto And Peerakarn Banjerdkij, “Methérenentation
of night soil and food waste mixture”, Journal Ofe&h Energy
Technologies, Vol. 1, No. 3, pp.234-237, July 2013.

Monika Bubacz, Alexander Goldsberry, “Bioplasticsada from
industrial food wastes”, 2014 ASEE Southeast Sec@wnference,
American Society For Engineering Education, pp.201,4.

T. Chiranjeevi, A. Uma, K. Radhika, G. Baby RaniSRPrakasham, P.
Srinivasa Rao, A.V. Umakanth, “Enzymatic hydrolysi§ market
vegetable waste and subsequent ethanol fermentatietic
evaluation”, J Biochem Tech., vol.5, no.4, pp.783,72014.

S.Y. Yang, K.S. Ji, Y.H. Baik , W.S. Kwak, T.A. Maskey, “Lactic
acid fermentation of food waste for swine feed”, of®source
Technology, vol. 97, pp.1858-1864, 2006.

Kenji Sakai, Yutaka Ezaki, Saowanit Tongpim And hien
Kitpreechavanich, “High-temperature |-lactic ac&rhentation of food
waste under open condition and its fish analysistofmicro flora”,
Kasetsart J. (Nat. Sci.), vol. 40, pp. 35-39, 2006.

Faisal Kader, Abdullah Hil Baky, Muhammad Nazmuwddan Khan,
Habibullah  Amin Chowdhury, “Production of biogas lanaerobic



E

International Journal of Ethics in Engineering & Management Education
Website: www.ijeee.in (ISSN: 2348-4748, Volume 3due 8, August 2016)

digestion of food waste and process simulation”,efican Journal Of
Mechanical Engineering, vol. 3, no. 3, pp.79-83.20

[37]. Oliveira F And Doelle K, “Anaerobic digestion obdd waste to
produce biogas: a comparison of bioreactors toeas® methane
content—a Review”, J Food Process Technol., vob@, pp.1-3, 2015.

[38]. Piyapong Thongdumyu, Nugul Intrasungkha And Somp0Orghong,
“Optimization of ethanol production from food wadtgdrolysate by
co-culture of zymomonas mobilis and candida shehatader non-
sterile condition”, Afr. J. Biotechnol., vol.13, " pp.866-873, 2014.

[39]. Bhavya Shukla, Radha Panjanathan, Archana Yadaalysis of bio
hydrogen production propensity of mixed consortiomfood waste— a
preliminary study”, International Journal Of Envirnental Sciences,
vol.5, no 1, pp. 51-57, 2014.

[40]. Igor Bodik, Miroslavakubaska, Milotafaberova, “Bimlities of
anaerobic fermentation of food waste on municipastewater
treatment plants”, International Journal of Engimae Science and
Innovative Technology, vol.3, no.3, pp.523-532, N2éy1 4.

[41]. G. Fazeli, “Application of anaerobic digestion ofinicipal solid food
wastes in treating wastewaters”, Int. J. Hum. Gagitrban Manage,
vol.1, no.1, pp.57-64, 2016.

[42]. Churairat Moukamnerd, Hidehisa Kawahara, YoshiotaKara,
“Feasibility study of ethanol production from foagstes by

[43]. consolidated continuous  solid-state  fermentationJpurnal  Of
Sustainable Bioenergy Systems, vol.3, pp.143-1@832

[44]. Leonidas Matsakas And Paul Christakopoulos, “Ethgroduction
from enzymatically treated dried food waste usingyenes produced
on-site”, Sustainability, vol.7, pp.1446-1458, 2015



