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ABSTRACT

Melanoidins are dark brown to black substances formed from the condensation of
glucose and amino groups, produced through non-enzymatic browning reactions. These
melanoidins are predominantly found in wastewater from industries involving fermentation
and distillation processes that use molasses as a raw material. These industries commonly
use anaerobic digestion systems for primary treatment to reduce organic compounds in the
wastewater, producing biogas as a byproduct that can be utilized as a renewable energy
source. However, excessive amounts of melanoidins can negatively impact the
microorganisms that produce volatile fatty acids (VFA), leading to a decrease in these acids
and consequently reducing biogas production. Therefore, it is necessary to control the
concentration of melanoidins to maintain optimal system efficiency.Studies assessing the
toxicity of melanoidins have shown that at a concentration of 10,000 mg/|, melanoidins
have a maximum biogas production potential of 0.162 /kg COD,emove, With an 80% COD
removal efficiency. When the concentration of melanoidins exceeds 10,000 mg/|, biogas
production decreases due to the inhibitory effects of melanoidins on the growth of

microorganisms essential for biogas production.
Keywords: Melanoidins; Anaerobic Digestion; Inhibition; Biogas
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Biogas yield (kg TCODemowt ) = (UStnaufingazau (1) / (COD,, - COD,, (kg) (1)

Figure 1 BMP experimental set for this study

33315 seiildlunside

dwumsdwesildlunisfiansanussaniamasinnsanainainnududuuinnadledn
Waum (TCOD) wazamrmdududledazareti (SCOD) Tnedreddiimsiaszives American
Public Health Association [13] d@3ufin BOD Fiasnewilasldiaesile Oxitop Ju Control OC 110
LLaﬂdﬁaéTUéjdamnﬁmﬂﬁﬁ%m Nitrification dnfun1sdinuadsiazinisudsdadauansdunsed
ansadevaansldizmeannieiimenimadl amsulsdndiudeisidumsuensieisns
n30s lnearuisawendadivesnfuaisdunidiiarusadesaarsliogiesamsa (Readily
biodegradable organic substrate: So) asduvdfianunsagesaaslédn (Slowly biodegradable
organic substrate: Xg) mi@uw%ﬁasmaﬁg’lmﬂmmsm}aaam81(51' (Inert soluble organic matter:

L4

S) LLavauﬂ1mmiau‘wiawlummmaaaaawim (Inert partlde organic matter: X) mﬂmmmmm

a

Auled 5 au&uawlawwmLLaw‘uT,afﬂaumEJmLLavaawwmLLaquama awu%wauwamaw
IENAIUIN FIENNST 2 — 5 AuETy

S = SBOD )
X< = TBOD - SBOD (3)
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Figure 2 COD fraction of synthetic melanoidin solution
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diunnty efferiianasesaninigs 1feudindt 6.5 azvili Methanogenic bacteria nganIs
Wiiuln nnsinsgienfievesanrindloduganmaassmuiiluusias Shdrunaniian
flovanaileisuiuAriitevnounisnaaes enaideunanlutisdiiunmsnaassqauniduiinaiig
nnlussuLIzdatampansdurIsideudu VrA ietulussutlasfiaududuresmsmaiuosiu
5,000 10,000 15,000 20,000 wag 25,000 fadnfusiedns dArileyndsnisnaaeuyiriy 8.05
7.82 6.81 5.16 uay 4.86 AWANU Tagandmazsningredfiuanzan usidefinnsanludiuves
Snsnau VEA/Alkalinity Sausnenuinfienududuvesanswauesiu 5,000 fadniusednsilasi
niefiuugiiAe 0.4-0.8 uandliiiiuiilussuugesaansuuuueutelsiniAatilie fgedalidma
NIENUABNITYINIUTDIRAUNI Sytinasradinu Turagiinududuresansiaiuosiu 15,000-
25,000 ﬁaaﬂ%“miaémﬁﬂ'wqqﬂd%’hﬁLLusﬁﬁadamaﬂizwum'aﬂﬂiv‘iwaﬂumaﬂqaum%%ﬁma%ﬂaﬁmu

Table 1 Characteristics of organic substances on inlet and outlet for the BMP test

Concentration of synthetic melanoidin (mg/l)

Parameter 5,000 10,000 15,000 20,000 25,000
(N=3) (N=3) (N=3) (N=3) (N=3)
" Inlet 7.00 7.10 7.13 7.15 7.21
P Outlet 8.05 7.82 6.81 5.16 4.86
Inlet 1,100 1,100 1,100 1,100 1,150
Alkalinity (mg/l as CaCOs)
Outlet 500 650 800 650 700
Inlet 935 584 623 584 623
VFA (mg/\ as CH,COOH)
Outlet 155.84 506.49 2,064.94 2,454.55 2,805.3
Inlet 88,000 11,600 14,800 16,800 20,400
TCOD (mg/\)
Outlet 2,800 3,600 7,600 9,200 12,400
Inlet 4,400 7,800 8,400 10,800 12,800
SCOD (mg/\)
Outlet 2,400 3,000 4,400 7,400 8,800
Inlet 7,580 10,800 13,813 13,606 15,806
Total solids, TS (mg/)
Outlet 2,800 3,195 4,980 7,685 8,890
Total volatile solids, TVS Inlet 5,466.67 8,280 11,100 11,560 13,266
(mg/\) Outlet 1,420 1,970 3,555 6,200 7,430
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o e ]

FWAT1ENUSUUNRANAAUTINUEDINTRNUSUIUAITDUNTENWANAIAUR 28 TagUSU

124



Research Article
Journal of Advanced Development in Engineering and Science

Vol. 14 ® No. 41 - September - December 2024

a178un3fluzy TCOD waw SCOD Axdnltiufingiliunuiuumaussfudunsesiiiiuiy
ﬁaﬁmﬁaﬁ;aw%éﬁwmaéaaamaawsﬁw%ﬁwmzmumimqS]Lﬁam?iaul,ﬂuﬁ"w%amwuas
ihluldlumsiasgidulafieaiiaadling vilduunuasdunidgmirluldegrsderiles Tng
auvidarliasBunididesaaneldineneuiazdosanuansdunidigesldon deaenndeaiuna
gnsnsiinfinedinnlugisusnvenisfnm é”m']mim5@ﬁw%ammﬂmsﬁuﬂqﬂmmwmaawaﬂ
msfinw wdsnduariinaiefieiinmanadumnganmeasdasnsnisudaietanmudn
a9 sihilesnaniviinumsdunidindotosasuartosamosniiugeiu luduvessyansnm
¥93m3810n TCOD uay SCOD vosnsAnwmn Batch aglutiadosay 40 - 80 uanafaguil 3
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S TS gaazdadldsvezinanlunisifinnssuiunis Hydrolysis watuesfuduasigidu
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\winiulnvesqaunsdlussuy dmsuussanammsiida TS wag VS finnunduduvesasiuan
weLfu 10,000 mg/l fUszansanlunisiidnvesudegegafniluiesas 70.46 uag 76.21
muaFULansIUT 4

3. YSinaumaiiafinedinwazauannsdesaaislussuukeunelsdn

dwsumisgesaasluszuuieunelsnflannzauituduvesasiwaiuesAudiineiu an
namsAnwImUIUinafnedinmgsgainfiannsanududuresaswandedu 10,000 Sadndy
#ofng I@\smammﬂmmezmmwﬂivmm 0.162 finssiailanin %Iammﬂmﬁm (kg CODyeqnove) 31
U7 5 wmmLsuumeaqamumuaamummu Usnaumsifafetinmasiiiudu uay Luammwu
yosiaLegAUTiLINAGY 10,000 fadnfudednsuiunumsiinfedinmazanaades ) Lilesann
arduturesuauosiudmansenusonaiaieianin iesinaesudinsaiyiiulnves
ATl flumsndnietanm aswanuesiuduasfigesaaslfendenssuiunmsmadinm
dosnaawauesiuliquantilunsdudinnatayivinveaunisieliina i dufivie
Adidinauadn (2] Tneanswanuesiuarluudimsvinuveseuluififedesiunsanelusiu
YosqauvEdTIfdlauantRiuoyyadass [15, 16] uardianuduldldhasiwauesiuduasi
vilhAnfinsdoansiugnssudunaunainaisuszneuedouses  melanoidin-metal 19y Cu”'
iesnanuuuswedansiiansuluansusznoudedouannsadnindeaidueldvinlminnay
Duiwrotugnssuluwaadaedl@in [(17] FsnelinomuidufivsodadTinvuinidn (2]
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Figure 3 Efficiency of COD removal at various melanoidin concentrations
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Figure 4 Efficiency ofSolid removal at various melanoidin concentrations
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Figure 5 Potential of biogas generation at various melanoidin concentrations
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