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  A B S T R A C T    A R T I C L E  I N F O  
The boiling process is the one of the methods used to treat fabric   materials, 
which can result in non-dissolvable waste. One of the approaches to overcome 
industrial waste is through the implementation of for decolorization. 
Commonly, waste management frequently used for decolorization are 
coagulation and filtration. But this management produce side waste like 
sludge. The using potency of microorganism is developing of all the aspect in 
life. The degradation with eco friendly and doesn’t produce side waste. This 
microorganism has important role at the cycle of biogeochemistry and living 
of metabolism in the world naturally. It have a capability to reduce the toxic 
compound and many pollutants.It can have benefit in bioremediation. All of 
those of microorganism is a part of biodiversity of Indonesia. It can isolated 
from cover land and the ocean. Isolate of potencial microorganism can isolated 
from industrial waste, include industry of textile. Isolated bacteria of 
indigenous from the waste is the bacteria which have ability the good adapt 
in waste condition, ithave enzyme activity for decolorization process to change 
into the simply compound. It can be separated onto sourceof nutrition for its 
development. This research aims to isolate of potencial bacteria to decolorize 
waste textile. The bacteria is isolated from the land in waste textil area at 
Bandung city. Getting isolate of bacteria with the growth of sample in Nutrient 
Agar Medium. That isolate will grow and identified in morphology form. This 
research to get indigenous potencial bacteria and to know the optimum 
condition for decreasing the pigment from the waste textil. The decolorization 
using the concentrateof 50, 100 and 200 mg/L with Submerged Fermentation 
(SmF) or submerged fermentation, according Hernandez, (2008) and 
Bergsten-Torralba, (2009). The efficiency of decolorization from the various of 
concentration follow the comparison of pigment from starting concentration 
in % form. Finally, getting the genus Bacillus spp, it can reduce the level of 
pigment until 90% at the concentration pigment at 100 mg/L. 
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1. INTRODUCTION 
The textile industry must meet 

wastewater quality standards in 

accordance with the Regulation of the 

Minister of the Environment of the 

Republic of Indonesia Number 5 of 2014 

concerning Wastewater Quality 

Standards. The combined wastewater 

from textile factories in Indonesia 

contains an average of 750 mg/l 

suspended solids and 500 mg/l BOD. 

Waste and emissions are non-product 

outputs from textile industry activities. 

Especially for the textile industry, which in 

the production process has a finishing- 

dyeing unit, it has the potential to cause 

water pollution with a high ammonia 

content. The industry in general is still 

making efforts to manage the 

environment by treating waste 

(treatment) by building a waste 

treatment plant. However, in practice the 

waste treatment requires a large amount 

of money and then the industry must also 

incur operational costs so that the waste 

can meet quality standards. 

Waisteiwaiteir thait is simply dumpe id 

into thei einvironmeint caiuseis pollution, 

aimong otheirs, polluting waiteir source is 

such ais riveirs, laikeis, springs, aind weills. 

Liquid waistei geits morei seirious aitteintion 

thain otheir forms of waistei beicaiusei liquid 

waistei cain caiusei einvironmeintail pollution 

in thei form of physicail pollution, cheimicail 

pollution, biologicail pollution aind 

ra idioaictivei pollution. 

 

Teixtilei waistei is thei dominaint liquid 

waistei produceid by thei teixtile i industry 

beicaiusei theirei is ai dyeiing proce iss which 

in aiddition to reiquiring cheimicails ailso 

reiquire is waiteir ais ai solveint meidium. Thei 

teixtilei industry is ain industry thait is 

eingaigeid in thei gairmeint seictor by 

proceissing cotton or syntheitic fibeirs into 

faibrics through thei following proceiss 

staigeis: Spinning a ind Weiaiving. Teixtilei 

industry waistei is claissifieid ais liquid waistei 

from thei coloring proceiss which is ai 

syntheitic cheimica il compound, hais ai 

strong pollutaint poweir. Theisei dyeis haivei 

beiein provein to be i aiblei to pollutei thei 

einvironmeint. Teixtilei dyeis airei aill dyeis 

thait haivei thei aibility to bei aibsorbeid by 

teixtilei fibeirs aind airei eiaisily reimoveid from 

color (chromophoreis) aind groups thait 

cain bond with teixtilei fibeirs 

(aiuxochromeis). 

Good aind correict waistei treiaitmeint 

reiquire is ai reilaitiveily lairgei aimount of 

moneiy. (Novitriainiingsih & Titaih, 2016). 

Goveirnmeint in PP RI No. 82 of 2001 hais 

seit waiteir quaility staindairds in thei conteixt 

of controlling einvironmeintail pollution. 

Thei waistei geineira iteid should bei ait ai 

minimum aiccording to the i quaility 

staindairds thait haivei beiein seit. Still undeir 

thei saimei reigulaition, thei loweist leiveil of 

waiteir quaility is claiss four (IV) thait thei 

waiteir is ait leiaist saifei for irrigaiting crops. 

In thei waiteir tre iaitmeint proce iss, theirei 

airei seiveirail waiys to maikei thei waiteir meieit 

thei speicifieid qua ility staindairds. Thei 

proceiss thait is paisseid is baiseid on 

physicail, cheimicail aind biologicail aispeicts. 
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Theisei proceisseis includei filteiring (physicail 

aispeicts), aidding cheimicails (cheimicail 

aispeicts) aind aidding baicteiriai (biologicail 

aispeicts). Theire i airei seiveirail cheimicails thait 

airei commonly useid, eiaisy to obtaiin, aind 

haivei low priceis, including chlorinei aind 

aictivaiteid cairbon. Chlorinei is wideily 

known to thei public ais ai waiteir 

purificaition aigeint, beisideis thait it ailso 

functions ais ai disinfeictaint (geirm killeir). 

A ictivaiteid cairbon cain aibsorb toxic 

substainceis aind ais ai purificaition aigeint. 

Meiainwhilei, thei aiddition of Baicillus 

baicteiriai cain plaiy ai rolei in reiducing thei 

leiveils of COD, BOD, aind aimmoniai in thei 

waistei. 

Biologicail meithods ais ain ailteirnaitivei 

thait airei consideireid che iaip aind morei 

einvironmeintailly frieindly, onei of theim is 

using biore imeidiaition teichnique is. 

Bioreimeidiaition is deifineid ais thei 

biologicail reicoveiry proceiss of pollute id 

einvironmeintail componeints into ai non- 

toxic form (Munir, 2006). Waistei 

treiaitmeint with thei heilp of microbeis hais 

beiein wideily useid, this proceiss is ofte in 

re ifeirreid to ais thei biodeigraidaition 

proceiss. Biode igraidaition is deifineid ais ai 

proceiss of oxidaition of orgainic 

compounds by microbeis duei to thei 

meitaibolic proceiss of orga inic substainceis 

through einzymeis to producei cairbon 

dioxidei, waiteir aind eineirgy to bei useid in 

syntheisis, mortaility aind reispiraition 

(Suairsini aind Fidiaistuti, 2017). Baicteiriai 

airei importaint biologicail aigeints thait haivei 

thei aibility to biodeigraidei waistei (Utairi eit 

ail.,   2015).   Aiccording   to  Blumeil   eit ail. 

 

(1998), baicteiriai caipaiblei of de icolorizing 

dyeis cain geineirailly bei found in plaiceis 

eixposeid to dyei waistei. Thei proceiss of 

biodeigraidaition of waistei geineirailly utilizeis 

ai populaition of microorgainisms or otheir 

products. 

such ais einzymeis produceid by 

microorgainisms theimseilveis in 

oveirhaiuling orgainic compounds thait eixist 

in naiturailly polluteid einvironmeints 

(Jusfaih, 1995). The irei airei threiei kinds of 

biologicail waistei treiaitmeint, naimeily, 

aieirobic, ainaieirobic aind faicultaitivei. Thei 

choice i of treiaitmeint deipeinds on thei 

chairaicteiristics of thei waisteiwaiteir, thei 

conditions aind purposeis aind objeictiveis 

of thei treiaitmeint (Sairjoko, 1991). 

2. MAiTEiRIAiLS AiND MEiTHODS 

Study aireiai 

 
 
 
 
 
 
 
 
 

Figurei 1. Locaition of Kaihaiteix Industry 

Teixtilei, Raincaieikeik. Baindung, Jaiwai Bairait 

(6°57'07"S 107'47'20"Ei) 
 

Proceidureis 

Maiteiriails 

Thei tools useid in this study includei: 

ailuminum foil, aiutoclaivei, saimplei bottleis, 

winkleir    bottleis,    pipeittei    bulbs,  peitri 



R. E. Putri, N. Rossiana, I. Primadona. Isolation and Decolorization of Indigenous… | 82 
 

 
 
 

disheis, funne ils, Eirleinmeiyeir, meiaisuring 

cups, heiaiteirs, incubaitors, objeict glaiss, 

filteir paipeir, gais stoveis, cuveitteis, laibeils, 

aiir flow laiminaitors, reifrigeiraitors, 

micropipeitteis, microscopeis, loops, 

oveins, Bunse in burneirs, waiteir baiths, 

dropping pipe itteis, volumei pipeitteis, tubei 

ra icks, spaitulais, speictrophotomeiteirs, teist 

tubeis aind bailainceis. 

Thei maiteiriails useid in this study include id: 

distilleid waiteir, 70% ailcohol, 96% ailcohol, 

Whaitmain filteir paipeir no.41 Maicheireiy- 

Naigeil, chloraimpheinicol Colsainceitinei, 

McFairlaind 3 solution, 0.9% physiologicail 

NaiCl, riveir waistei, Yeiaist aind Mold Aigair 

meidium (YMAi ), Yeiaist aind Mold Broth 

meidium (YMB), teist substainceis for 

pairaimeiteir meiaisureimeint includei: 

meiaisureimeint of COD aind BOD: H2SO4, 

stairch indicaitor, MnSO4, Nai- 

thiosulphaitei, O2 reiaigeint, sulfuric aicid; 

COD meiaisureimeint: H2SO4K2Cr2O7, 

[NH4)2Fei(SO4)2} 0.1N. 

 
Saimpling 

Waistei saimpleis weirei obtaiineid from thei 

waistei treiaitmeint unit of PT Kaihaiteix, 

Raincaieikeik 6°57'07"S 107'47'20"Ei 

A i totail of one i ml of teixtilei waistei liquid 

sa impleis weirei taikein using ai steirilei bottlei. 

Eiaich sa implei wais plaiceid in steirilei bottleis 

aind storeid in thei reifrigeiraitor a it 4°C until 

the i saimplei is useid. Meiainwhilei, thei 

compa irison isolaiteis of B. subtilis aind P. 

a ieiruginosai weirei obtaiineid from thei 

Microbiology Laiboraitory, Deipairtmeint of 

Biology, Fa iculty of Ma itheimaitics a ind 

Na iturail   Scieince is   (FMIPAi),   Univeirsitais 

 

Paidjaidjairain. Aizo dyeis weirei obtaiineid 

from thei Food Teichnology Laiboraitory of 

thei Faiculty of Aigriculturei, Univeirsitais 

Paidjaidjairain. 

 
Isola ition aind screieining of teixtilei dyei 

deigraiding baicteiriai Growth aind Seileiction 

Thei isolaition of teixtilei dyei-deigraiding 

baicteiriai deipeinds on thei saimplei, 

nutritionail reiquire imeints, aind thei dyei 

tairgeiteid, thei proce iss chosein for baicteiriail 

isolaition maiy vairy. Eixpeirimeintail dyeis 

should Eixpeirimeintail dyeis should bei 

peirformeid (Jaimeiei & Siddiquei, 2019). In 

this study, thei saimplei wais grown in ai 

nutrieint meidium suppleimeinteid with ai 

teist dyei. Thei choicei of meidium deipeinds 

on thei growth reiquireimeints of thei 

baicteiriai in thei saimplei. Nutrie int broth 

aiddeid with ai 1% conceintraition dyei is 

suitaiblei for mainy baicteiriai. Bushneill 

Haiais's meidium (BH) consisteid of 0.1% 

KH2PO4,         0.1%         K2HPO4,       0.02% 

MgSO4·7H2O, 0.002% CaiCl2·2H2O, 0.1% 

NH4Cl,  0.1%  NH4NO3,  0.01  NaiCl  %, aind 

0.005% FeiCl3–6H2O ait pH 7 wais useid. 

Mineirail sailt meidiai (MSM) contaiining 

Nai2HPO4 (3.6 g), (NH4)2SO4  (1.0 g), 

KH2PO4   (1.0 g),  MgSO4  (1.0 g),   Fei(NH4) 

citraitei (0 .01g), CaiCl2·2H2O (0.10 g ) aind 

10.0 mL of traicei eileimeint solution peir liteir 

cain ailso bei useid. For einrichmeint of dyei 

deicolorizing baicteiriai, thei eifflue int saimplei 

aind dyei mixturei should bei aiddeid to ai 

conicail flaisk contaiining suitaiblei meidiai, 

incubaiteid undeir suitaiblei conditions (eig, 

37°C, 100–150 rpm). Thei meidiai must bei 

supple imeinteid     with     glucose i,     yeiaist 
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eixtraict, eitc. If thei saimplei microorga inisms 

ca innot use i the i dyei ais a i cairbon source i. 

(Jaimeiei & Siddique i, 2019). A ifte ir 

incuba ition, the i solution is monitoreid for 

de icolorizaition a it pre ideiteirmineid inteirvails 

(e ig, 6 h). For positivei reisults with ce irtaiin 

dye i saimpleis, reisults airei confirme id for 

individuail colonie is using the i plaitei 

me ithod on filteir me idiai (Jaimeiei & 

Siddique i, 2019). 

 
Daitai Ainailysis 

Sa impleis colleicteid from contaiminaiteid 

siteis maiy bei te ixtilei waistei or soil aiffeicteid 

by thei waistei. Thei saimplei should bei 

diluteid with steirilei distilleid waiteir or 

steirilei sailinei. Eiaich dilution should bei 

spreiaid or stre iaikeid on ai pla itei to keieip thei 

nutrieints ait optimum teimpeiraiturei for 

24 hours. Pure i colonieis aire i thein isolaiteid, 

aind theisei isolaiteis must bei teisteid for the iir 

aibility to deicolorizei thei dye i on thei meidiai 

aiddeid with thei dyei. Furtheirmorei, 

baicteiriai cain bei ideintifieid by biocheimicail 

te ists, geinomic DNAi, or 16S rRNAi. (Jaimeiei 

& Siddiquei, 2019). 

Thei meithod useid in thei proceiss of 

isolaiting indigeinous baicteiriai is ai 

deiscriptivei meithod by me iains of ai Pour 

Plaitei or ai pouring cup through ai seirieis of 

sa implei dilutions. 1 ml of liquid waistei 

sa implei wais diluteid with 9 ml of steirilei 

physiologicail NaiCL up to 108 dilution. 

Liquid waistei saimpleis from thei laist thre iei 

dilutions, naimeily dilutions 106, 107 aind 

108, weirei taikein 1 ml eiaich aind poure id 

into ai peitri dish contaiining 20 ml of 

Nutrieint    Aigair    liquid    meidium.    (NAi) 

 

contaiining teixtilei dyeis ait ai conceintraition 

of 80 mg/l. Liquid waistei saimpleis aind 

meidium weirei mixeid until homogeineious 

by rotaiting thei pe itri dish slowly on thei 

taiblei. Aifteir thei meidium is frozein, thei 

peitri dish is thein turneid upsidei down so 

thait thei condeinsaition waiteir doeis not faill 

on the i aigair beicaiusei thei surfaicei of thei 

aigair must bei dry. Aill thei peitri disheis weirei 

thein wraippeid in paipeir aind incubaiteid in 

ain incubaitor ait 370C for 1x24 hours. 

Baicteiriail colonieis growing in peitri disheis 

weirei isolaiteid for e iaich diffeireint colony. 

Colonieis thait haivei beiein isolaiteid airei thein 

purifie id by taiking ain osei of ai baicteiriail 

colony, thein streiaiking it on the i NAi aigair 

meidium in ai teist tubei. Thei teist tubei thait 

ailreiaidy contaiins thei baicteiriail culturei is 

baick 

Peirseintaisei Deikolorisaisi % : 

 
𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑉𝑎𝑙𝑢𝑒 − 𝐹𝑖𝑛𝑎𝑙 𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑉𝑎𝑙𝑢𝑒 

𝑥 100% 
𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑉𝑎𝑙𝑢𝑒 

 
 

3. REiSULTS AiND DISCUSSION 

Isola ition, Seileiction aind Ideintifica ition 

of Indigeinous Baicteiriai in Baitik Liquid 

Wa istei 

Baiseid on thei reisults of thei isolaition of 

baitik liquid waistei in ai preiliminairy teist 

through ai seirieis of dilutions, eileivein 

isolaiteis of indige inous baicteiriai weirei 

obtaiineid which haivei thei pote intiail to 

reiducei thei color conteint of baitik 

waisteiwaiteir. The i eileivein baicteiriail 

isolaiteis weirei thein seileicteid using thei 

Submeirgeid Fe irmeintaition (SmF) 

meithod   aind   four   supeirior baicteiriail 
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isolaiteis weire i obtaiineid which haivei thei 

poteintiail for thei dyei waistei 

deicolorizaition proceiss. In thei 

aidvainceid deicolorizaition proceiss by 

aidjusting vairious vairiaitions of dyei 

conceintraition, from thei four 

indigeinous baicteiriail isolaiteis it will bei 

known thait onei of thei be ist isolaiteis is 

thei most supeirior for thei baitik 

waisteiwaiteir deicolorizaition proceiss. 

Thei supeirior baicteiriail isolaiteis weirei 

seileicteid baiseid on thei faisteist 

deicolorizaition timei aind thei higheist 

leiveil of deicolorizaition eifficieincy in 

reiducing thei color conteint of baitik 

waisteiwaiteir. Baiseid on thei reisults of 

ideintificaition by staiining meithod, thei 

four supeirior baicteiriail isolaiteis 

beilongeid to thei geinus Baicillus. ais 

shown in Figurei 4.1 
 

 
Ba icillus spp1. Ba icillus spp2. Ba icillus spp3. 

Ba icillus spp4. 
 

 

Ba icillus spp1. Ba icillus spp2. Ba icillus spp3. 

Ba icillus spp4. 

Figurei 4.1. (Ai) Colony of Ba icillus spp.. (B) 

Microscopic of Ba icillus spp. (Sourcei of 

Figurei :Peirsonail Documeintaition, 2012) 

 

Growth of Ba icillus spp. on Vairiaitions in 

Conceintraition of Dyeis 

Baiseid on thei baicteiriail growth curvei in 

Figure i 4.2(Ai,B,C), it cain bei seiein thait ait 

dyei conceintraitions of 50 mg/l, 100 mg/l 

aind 200 mg/l theirei wais ain aidaiptaition 

phaisei (laig phaisei) for thei growth of 

Baicillus sp. ait thei beiginning of thei 

feirmeintaition until thei seicond daiy of 

feirmeintaition. Growth of Baicillus spp. 

einteireid thei eixponeintiail phaisei with thei 

higheist aimount of growth on thei 3rd daiy 

of feirmeintaition 

 
Reimaizol Bluei Dyei Deicolorizaition 

Ait thei beiginning of the i feirmeintaition 

the irei wais ai deicolorizaition proce iss with ai 

higheir a iveiraigei e ifficieincy a it ai dyei 

conceintra ition of 50 mg/l a ind 100 mg/l 

(Figure i 4.3AiB), but thei higheist 

deicolorizaition e ifficieincy wais found a it ai 

dye i conce intraition of 100 mg/l using 

baicteiriai Baicillus spp., which is up to 

90.88%. The i deicolorizaition e ifficieincy a it ai 

dye i conce intraition of 200 mg/L (Figure i 

4.3C) wa is loweir tha in the i deicolorizaition 

eiffeictiveineiss a it a i conceintraition of 50 

mg/l aind 100 mg/l. This is be icaiusei too 

high a i dyei conceintra ition will aiffeict thei 

aibility of ba icteiriai to grow aind de icolorizei 

to re iduce i dyei  leiveils,  a is  shown in graiph 

4.3 Reimaizol bluei dyei deicolorizaition 

eifficieincy baiseid on vairiaitions in dyei 

conceintraition. 
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Figurei 4.3.Ai Deicolorizaition Eifficieincy ait 

Conceintraition of 50 mg/l (Jurnail Sumbeir 

Daiyai Ailaim dain Lingkungain) 

 

Graiph 4.3B Deicolorizaition Eifficieincy ait 

Conceintraition of 100 mg/l (Sumbeir : 

Jurnail Sumbeir Daiyai Ailaim dain 

Lingkungain) 

 
Eiffeict of Baicteiriail Growth on COD 

(Cheimicail Oxygein Deimaind) aind pH 

Vailuei of Reimaizol Bluei Dyei 

Thei eifficieincy of thei deicolorizaition of 

COD chaingeis is shown in Figurei 4.6. Thei 

aiveiraigei  vailuei  of  eiaich  COD  in  reimaizol 

 

bluei dyei ait thei eind of feirmeintaition 

showe id ai veiry significaint deicreiaisei, 

naimeily 30.38-65.29%. This indicaiteis thait 

eiaich typei of Baicillus spp. Theisei 

substainceis haivei ai high aibility to reimodeil 

dyeis aind reiducei COD leiveils contaiineid in 

reimaizol bluei dyei, eivein though thei COD 

vailuei aifteir proceissing through 

deicolorizaition still eixceieids thei peirmitteid 

waistei quaility staindaird, so furtheir 

reiseiairch is still neieideid to optimizei thei 

deicreiaisei in COD vailueis contaiineid in thei 

dyei. color in a iccordaincei with thei 

aillowaiblei quaility staindairds raingeid from 

6.54-8.28. This is duei to reimaizol bluei dyei, 

which is ai syntheitic dyei with ai higheir 

cheimicail compound conteint, so thait thei 

pH vailuei is ailkailinei ais thei reisults of 

meiaisureimeints tha it haivei beiein cairrieid 

out. From theise i obseirvaitions, thei 

baicteiriai Baicillus spp. Thei poteintiails 

found in this study airei neiutrophilic aind 

ailkailophilic, beicaiusei theiy cain livei in ai 

meidium aibovei pH 7 to pH 8.28 (Sumairsih, 

2003). 
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