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ARTICLEINFO ABSTRACT

Reywords Whezt iz 3 cruecial food crop worldwide, genevating straw upon post-harvest. The straw 1o often
Hioproducs burned t enhance sail fartiliy, leading to massive air pollutfion. In thiz smdy, wheat sraw was
Blaremediaton imvestigated for e production of Palyhydrog=lkancate (PHA} using the novel isolate Bachus
Erniequament paremthracis RSES-3. The wheat straw was polverized and valorized with différent asids {2 % and
Lﬂf;_iu:;m 4 & H-50y, acedc acid. and hydrochlone zcid) and alksliz (2 3% and 4 % NaOH, calciom car-
Falyhydromyalianpars bonate. =nd potas=inm wdrosdde). The validadon of carbobydrates was done nsing the hMolizch
Siaptatpedatity tezt by analyring purple-ring producton and the DN text which concluded 4 % Ho50. 2= an
Nheat cermr effecive treatment with 2 manimal sugar vield of 5.04 mg/ml at P < 0.05. The bicconversion

efficiency of the exiract to PHA resnited in §.87 g/L by Bocilbe pararthrocis BSES-3, later char-
acterized by Uliravioler {(UV)-spectoscopy and FT-IR amsszment The findings of the research
offer 2 potensiz]l stratepy fo mitigate sithome pollutant thar remlt from smonldering wheat
sxaw, thereby conmibuting significant improvernents o meEinshle davelopmant

1. Intreduction

The accumulston of wheat straw, an agneoultural residue remaining after whest harvest, 122 substantial environmenis! challenge
due to its major contribuiion to soil and water contemination [1]. Wheat straw breakdowm ennts methene, = kighly potent zreenhousze
gas, whech contmbutes to the phenomenon of climste change [2]. To teckles thiz problem different methods for resolivimz it hsve been
mrestigated. One strategy enizilz implemening cutbneg-edee agnenltural techniques; such as reintegratme whest straw mmfo the sml asz
an orzamc fertslizer or nalizing 1t for loenersy generaton, henee dimimishing the relizneos on conventional disposal methods [3].
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Furthermore, progress in biotechnology has resulted mn the crestion of icrobial remediez thet expedite the breskdown of whest siraaw,
thereby reducing 1ts ecological footprint [4]. Addibonally. myvestizabions mio sltemate appheaibons of wheat straw, such ez itz use
the manufsctunng of envirenmentally fiendly mebenals or &= 5 raw matensl for sustamsble biomaterisl present eneccuraging op-
porfanitiss for reducing the polluton linksd to this sericuinral residae [5]. The integration of varouns methodologies can esteblizh a
more rustamable and cyclhical framework, effectively tackimg the izsoe of wheat sivsw polluBion whife concurrenidy fostermg emve-
ronmental pressrvaiion [6].

Altheugh hiologieal remedies for wheat straw trestment have their sdventeges. there iz 2n inercasing scknowledgment of the
necezzity for chemecal trestments, sspecislly when it comes to developing sconomecally fezzible bioproduets ke pols-
hydroxysiksnoates (PHA} [7]. Chemecs! trestments can provide benefits In terms of the effectivensss of the process, the potential to
morease production, and the amount of product obitsmed. The chermeal method may be faster and more effective than some biological
methods at breslang dewn the complex Lignoeellulosic composition of whest straw [B8]. This offers = faster route to Liberate
fermentsble sugars. which can then beusad for fufurs PHA sensrsfion. Inaddition, the uzse of chemical treafments can improve the
purity of extracted cellulose, which 1z an essential precursor for PHA production: Thiz has the poteniial to produce lioproducts of
supsnor guality. Although biological treatments are envirommmentally friendly, incorporating chemical methods mio the process could
enhanes the production of econormically valuzble hioproducts from wheat stranw [0]. Thiz would help m developing = sustamsbie and
economically viable soluton to tackle whest strew pollishon.

The objective of the research waz to screen mine different chemicals {2 95 Ha5804, 4 % Ho50y, acctc acid, hydrochlone acid, 2 %
NaDH. 4 % NaOH. caloiom carbonste, potaszium hydroxde, and diztilled water) for the pretreatment of wheat sivaw. The soreened
chemrals were subjected for validation of earbobyvdrate throngh Molisch's test and best trestment was selected bazed on quantitetive
DNS szzay. The selected chermesl-based prefreatment swwaz snelyzed for growth prolifersbon of novel isolate Bartlie parartdracs REKS-
3 1=olated from sewsage sampls for Polyhydroxypalksnosts (PHAD production. The confirrmation of PHA was conferred u=mg UV
speciroscopy Tangmng fom 800 to 200 nm. and functional group analysis by FT-1R.

2. Methodology
2 1. Whear soaw collection and subsequens chemical pregreaomens

The wheat stwany {WE} was acguired from felds nesr Mahery village (31 248610 latitode, 75.700002 lonsitizde ), sttoated m Pumsh,
Indis: To =himinste any impurties the WS was purified using tapwater and subsequently underwent a dryving-out procedures in s ngh-
temperatore oven at 50 “C for owo weeks [10]. Afterward, the dred WS was pulvenized nsimg & high-spesd mmlt-fonctione! crosher, 2
milling deviers retrieved st Lovely Professiona]l University, Punjab, India, and then filtered through = ] mm mesh screen. The treatment
procedure was carvied cut tsmg 2 and 4 % sulhric acid, seetic acid, bvdrochlonie scid, 2 and 4 % sodiom bydromade {(NaOH]), caleium
carbonate, potassiom hydrooade, and distilled weater [11]. In 100 mL Erlenmeyer flasks, 50 ml of each chemics! trestment solvent with
10 5 of W5 was added. The flazks were subjected to sutoclawving at a temperature of 121 “C for 1 b, following the procedures descmmbed
[12]. The flask solutions were cooled to the ambient tempersture and were filtered seguenhially neing muslin eloth and Whatman Glter
paper followms sutoclaving. The pH of the fltrates obtained sfter chemicz] prefrestment was neutralized to 7.0 by the addition of 1 M
Na0OH and HCL The remaining remmants wers nnsec with disallsd water to remove any residusl acd or alksls

22 Anclvieal ooproach for separ anolVees Molisch s test and DNS fest

The treated WS extracts were assessed to escertzin the sugsrs that weres libevated through the pretresiment operation. The Molisch
azzav was uhlized to 1denbfy carbohydrates m vanous WS extracts after ppetrestment {13]. The quahitative anelveis of the extracts
imvolved the sxsrmnation of the carbohydrates. while the quantificatzon of the abzolute sugar conesniraiion was carned out =mploving
a standsrd DNS test [14].

23 Compostttonal analysis of pretreated WS extract

2.3.]. FIHR analysis

Functionzal sroup identificabon of raw and processed WS was condueted using FT-IR assezsment FT-IR bands were obtaned using
the PerlinEimer Spectrum 2 mstroment. Data pesks weve mieamred and sxaminsd within the range of 4004000 cm ¥ using a s=nsor
that had = resolution of 4 cme-1. The study recorded an sversgs of 128 zcans per sampie [15].

232 XAD analyse
An X-rey diffrecion (XRDY) device, namely the Briker DS Advenes, was used to anshyee the crvetallite phase of both untrested and
chengieally altered W5. The difftactograms were acquired by collecting dats within the angular range of 10 to 40,

233 SEM anabi

The exanmnation of struchrs] strochres 1 imitreated and pretrested WS was conducted wsing seanming slectron microzcopy with a
JEOL JSM-7610F PlosEDS equepped with an Oxcford EDS LN2 free sy=bem [16]. Thiz analysis was performed at Lovely Profesnonsl
Unyeersity in Purgab, India
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24 Eco-friendly biopolymer development PHA production, extracton, and identfication using 4 % H.50, prefreatment

The Bartlus poranthroes RSES-3 bacterial stock culnore wos wolared from o sewage somple (31.2527944071132233 lnamdes,
F5.681207985042 longitudes), purified, and subevlnmred periodieally, and stored at 46 weing nusrinonal ager uneil needed The 162 rRNA of
the Baclhis peranthracs RSES-3 becteriom, and the phylogeny relationship, fiorther charsctersze it genormic featores and evolna-
tionary lineags. The PHA was prodieced wmmg manomien mecha glucoee (10 g/L), Yeast extrace (2.5 g/L), magnesoon chlonde (0.2 g7L),
zodiwmm chlortde (0.5 g/L), and peprone 2.5 g/L) [17]. The produchon teses were performed wstng 100-mL flasies filled with 50 mL of the
working mediter:. In am alternomee method, the carbort souree weed wias pretrearment whear strew, wiieh was added m the form of 2mL of 10
/L. WS extract of the best trearment hased on thie DNG test Thiz wies done to sthetionte: glucoze o the previously mdieated media to condiict
conpormne Tessmois The flask underwent mutscloving of a tempermiure of 121 °C and apressure of 15 pai for o durction of 20 men Afeerward,
irwar allowed to ool to the swrrounding emperonre. An moctifum of Bacilli: poranthrarcis RSFS-3, sonstsang of a 2 % culnre with o cell
comeentration of 107 eellz per mil, wos tsed. The miveure was thereafter incubated for 48 k ar a temperanme of 37 *C fn an orbital shaker e
120 revolunons per morete. The Bquod comporerst was centrifiped af o force of 8000 RPM for 10 wan g0 collect dhie cell lrormass. The celidar
btamass was solubdiced by adding 1 ml of disalled waser to preweighed Eppendory fubes. The mwbes imderwent a second round of cenotigaion
at'a fores of 10,000 RPM, after wiich the hqrad portaon was disearded  The solid residue was thereaiter sudrected to drying ot a tewmperatire of
60 “C ureal if achieved a stoble weighe [18]. The pellets imderwent meatmene with @ & 3 zodnom Rypoachiorte (NaCIO) solurion to process the
cellular debriz [19]. Subsequendy, positiorsd m-an orbital shaker moubator at o temperatre of 30 “C for @ diraton of 2 b Following -
cubation, the othes prderwent centrifugate: of J force of S00 BPM for o disanon of 20 ron

After separafing the liguid component. the zolid parbicles were rinsed with water from distlizstion. The hqud was transferred to
Eppendorf tubes and centifuged at a fores of TO000 g for 20 mun. Afrerward, the hgoid part above the sediment was discarded. The
remaming. celluler waste vwas removed by washing the sohd mass with acetone. In order to ensure: 3 constant weight, the pellet=
undetrwent a drying procedure st a temperatare of 60 “C. Pror to bemg immersed in concentrated snlfuric 2c1d (2 mb], the dehydrated
PHA gramuile= {1 mg) underwent a §0-mm heatmg procedure. The UV spectra swere measured withon the wavelength range of 800 o
200 nm [20], utlizing a esltbration bazelme estabbiched vsng sulfore acd and a standsrd crotome amd parchased from Centrs] Dirag
Houss Laboratory Reagent in New Delhi, India

2.5.. FT-IR. chorocterzation of polyhydroxyalkaonoate {PHA) gromdes
An amalysis was conducked to characterize the funchons]l groups of the PHA gremmlas genarated by Bacillus paranthraneis REES-3.
The FT-IR technigue, ap:m'._ﬁ.caﬂ}' employing the PerionElmer Specitum 2 instnoment, was ubilized to caphne specirs. The detector

regolution was zetat 4 cm . end the spectral renge spanned from 500 to 3500 cm ! The samples underwent sround 128 scans, and
the resulting data was documented a= peaks [20].

3. Result and discussion
3.1. Whear soaw procurement and suheeguerer chermeal premeanmens
The selecoon of amd or allsh for pre-ireatment 1= mdicative of the accessimhity of these chermiealz, but the specific pre-treatment

zolutons differed among the myeshzations. The pre-ireatment using 2 %6 H-504, 4 36 H-50y, acetic acd, hydrochlonc scid, 2 % NaOH,
4 % NaOH, calcum carbonate, and potassium hydrosade resulfed 1n the partial breakdown of bgmin a5 compared to destillad water.

HUOAE COXCEANTRATHON jag'ml. catradn
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Fig. 1, Analyziz of sugar fom wheat soraw uzing different acids aned allaliz. and dizolled water Teamment
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Flg. 2. (3 Tukey'= comparison model az 3 statiztieal tool for different acid and distilled water treatimeni= of wheat straw, where * represenis P <
001, «** reprezents P < 0.001, and ¥ representz P < 0.0001.(b): Tukey's comparizon model 3= a siatistical wol for different alkali and distilled
warer treamments of wheat stram, where ** representz P < 0001, %% reprezsents P < 00001, and *¥* represents P -« 0.0001. (c)z Tukey's comparizon
moidal a5 3 statsdeal tood for different acid and alkali meatments of wheat soaw, where ¥ represents P < (.01, "% reprecsants P« 0001, angd wo=*

reprezents P < (LODDL
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which exposed the moicate cellnlose and hermeeThilose prezent mn the whest straw, Sigmficantly, expossd celluloze and hemicelhaloss
are recogmized &5 promusing carbon sources for szzential industial substances. Thiz highlights the sigmficance of the pre-trestment
method m effectovely ublizing wheat straw, which i= = copious, cost-efficient and renewsble rezoures for induzhial use The effec-
fivenss: of using 4 % sulfimic aeid 55 a5 pre-trestment approach = validated across wmitiple cntens like sugar anslyss, FT-IR, XRD, and
SEM techrugaes. Thiz conceniration showcases the most effecttve breakdown of hemn mmeide the intricats struchore of wheat sivsw,
schieving & harmomous combanation of efficieney and controlled degradstion. The exponee of cellulozs and hemucslluloze that oc-
curz, a5 a resuft, 1= of uhmost impertanes for industnzl sppheshons. Furthermare, the economic vishility of nhh=ing mlhwic acid,
which iz resdily avariable and cost-effecnve, boozts the practeality of nang wheat straww on & wade seale in mndusirial appheatbons.

32 Anclynreal mopreach for sugor anatyzis: Molizeh's reze ond DNS pesr

The pretreamment using mne chemicals war sereened for the presence of the carbohydrate using the Mohsch test 3 gualitattee
spproach by the formation of 2 purple rmg. All nine pretrestment processes were posidve for Molizch's test, winch mdicates partial
degradation of iznocellulozic maters] to ecllulose and hermeellulose oceurred However, all nine pretreatmients weees further screened
for the quantty of sugar hberated by the DNS azzay. The higher amount of reducing sugars m the WS extrack indicstes s grester
cepacity o be utilized =z a substrate for lioproduct synthesizs. Fiz. 1 and 51 (Supplementary Matenal sechion) display the computed
aggregate reducing sugers following the pre-treatment of WE using 2 2 % H2504 solubton, 4 % HzS804, acetic acid, hvdrochlorc acid, 2
%6 NaOH. 4% NaOH, ealeium carbonate, potassivm hydromde, 2nd distilled water The results were computed uttlizing the formmla
derived from a standard glucoze curve @ our prior mvestizaton [12].

The treatment procedures with 2 36 Ho50.. 4 5% Ho80,, acetoc acid, hydrochloric acd, 2 %6 NaOH. 4 % NaOH, celeiam carbonsie,
potassium hydrowide, and distilled water gave 3.72 5.04, 093, 2:13, 1.16. 3.02, 023, 0.30. and 0.23 mg sugsr/ml of extract,
respechvely, Throogh Tokey's comparizon studies, post-ANOVA anaiveis was carmed oot ss depicted n Fig. 2 (a), (b, and {¢) and 52,
53 (Supplementary Matenial section). There was no significant differenes betweeen sestie amd aud 2 9% NaOH: distlled water and
calcium cerbonate; calevem carbonste and potaszsium hydeooode, and distlled water and potassmom hydroxde treatments. Never-
theless, 2 stefistcally significant varizbion of P < 0.0] was seen among the trestments includms 2% H-50, and 4 96 NaOH; scctic acid
and distlled veater: scetic acd and esleiom carbonate; acehie acd end potassmam hydrosade. A statistically sigmficant difference (P <
0.00] ) waz geen when comparmg the effects of hydroehlone scid end 4 % NaOH treatments; distilled water and 2 9% NalOH trestmnents;
2% NaOH and calevom carbonste treatments;and 2 % NaOH and potassium hydroxode reatmments. A stenstcally sigmificent difference
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Fig. 3. (3} Fourier transform infrared (FT-IR) spectra patsmn, () X-ray diffraction (ORI patterns of untreatsd wheat straw and after reatment with
4 B mutfuric acid (Ho50,), and (] Scanming eleeron microseope (SEM) fmages of unoeated and 4 % Ho50, meated whear sraw, respectvely. The
zcale length of 1 pm &t 3000 magnificaton iz indicated in the lower right-hand cormnet.
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(P = 0.0007) was seen when comparing the =ffectz of & 2 % H250, zolugon to a 4 96 H-50y solution, acetic acmd, hvdrochlornc acid,
distilled water, 2 % NaOH, caloiom carbonats. and potassum hyvdrosode treatments, respectively. 4 9% HoS0 ., comperizon with acefic
zad, hydrochlone amd, dizhlled water, 2 % Na0H, 49 NaOH, caleium carbonsts znd potassiom hydrdonde showed = statizhically
sigmficent differanes (P < 000001 ). Acetie arid exhibeted ahighly significant distincgon (P < 0.0001) v comparison to hvdrochlorie
arid and 4 % NaOH, respectively. Hyvdrochloric scid alzo showed sz statistically signaficant difference (P« 0.0001) when compared
with dishlled water, 2 % NaOH, calcium carbonate. snd potaszium hydroaods treatments. respectively. A steiizocally sigmifcent
differenies (P < 00001 ) was anslyzed when 2 % NaOH was compared with 4 % NaOH trestment Atlast 4 9% NaOH trestment showed a
statizneally significant diffsrencs (P« 000001} when compered with calerm carbonste. potas=nrm hydrosade, and distilled swaber
tresaments, respechvely. In the investization conducted by Desheavath et-al (20207 henocellulose subjected to 1 % sulfiric acad
treatment yvielded an sstimated mived sugar concentration of 0,432 mg/mL through DNE aszay [21]. In an sltermative study, ligno-
celiuloze underwent freatmient by thermophihe hgnolytic bactena, resulting in & sugesr vield of 4.38 mg/ml [22]. In = separate
mmvestgsnon, extractable hnorelluloze, contaming ignin, demonstrated = sugar concentrafion of 3.1 5 mg /ml following pretrestment
with KOH [23]. In & sabssquent study, resesrchers reported that & two-step pregestment invelving 1 % ¥aOH and Aspazilis on
Lznoceliulogse remnlted m a sugar y1eld of 0.52 mg/mL [24].

Bazad on the sforementionsd obzervation: snd ansly=is, 1t can be inferred that implementing = 4 36 concentrabon of H-50, a5 = pre-
trestment respled nthe prestest production of redueimg sugars, with & signtficemt difference [P <0.05). The fAndings indicate that a
suifuric acid conceniration of 4 ¥61s the opiimal choles for bresking down the complex structure of henoeelinloss-hemicelnloze WS,
Thaz trestment enhances the suttabiiity of W5 az a substrate for the production of hioproducts. Collectively, these analysez lnghhght the
zsigraficanece of pre-trestment and its contnbution to enhancing the produchon of reducing suzars rom WS

3.3 Composttional aralyss of prereated WS extract

The FT-IR. method iz uzed to ideniify the imebons] sroups that are elimineted as 5 result of the chemmesl treatment of WS wathout
causing sny damaze. Thiztechnigue faeilitstes the shalvsis of the physiochemical charactens=tes of ignocellilosic matenisls. The FT-IR
eraph provides a2 move comprehenove immght into the idenfificstion of changes that ooourred m the henocellulosicWS extract
following processing. The graph senerated through the detection iz documentsd 2= bands. dizplaying pesks of varying mtensities. The
FT-IB technique has demonstrated 1t= efficacy 55 a effective mstrument for elucidating the oy=tsllhine shochare of cellulose m WS. Fiz_ 3
() shows the changes in shruchire 1 WS after the best treatment bazed on sugar analy=ie, compared fo unbreated WS The 4 96 Ho80
treamment resulted in the partial breakdown of celluloss, the total or partial elimimstion of ignin and bemieelinlose, and the formabon
of = graph due to the bresling and formaton of hydrogen bonds betwesn molecules. The modifications are documented on FT-IR
specira; and the mvestigstion iz conducted accordmz to the a=igned wave mupber for esch fimebionsl group. The unprocessed
water zample sxhibits o rpectral band with & wevelength range of 3000-3500 cm * and a styetching «fect 8z choerved after treatment
with 4 % Hy50,. This shows that there 1z:an O-H stretching vibranion, and the amount of cellulose and hemieelluloss in hgnorelnlosnic
waste [WE) can be zeen by how strong the abzorphion peaks are across the wavelength spectrum Ancther band in the wave number
rangeof 2850-2050 cm ©indicates the stretching of C-H bonds, which revesls the presence of 2 Iong sliphatie chain structure n lignin
snd cellulozs after being treated with 4 96 H;50,, sz opposed to umireated WS, The FT-IR spectrsl band in the rangs of 1739, 1618,
1458, 1252, 1071, and 602 cm * 1= considered to be the characteristic identification of lignin in untreated WS, The absener or
reduction of these sroups in =ny processing procedure suggests the eliminstion of lignin [25,25]. Fig 2 (4] exhibitc a hand st around
1420 and 603 em 1, indicating the ocourrence of C-H bending vibrations, which iz a distinctive charscferistic of lignin, Finally, = band
21051 e * aleo demonstrates the ©-O stretching vibrations, indicating the presence of eelluloss and hemicalluloze in the free extract
following treamment with 4 % Ho50,.

The X-ray diffraction {XRD]) pesk heights are obtamed from the diffraction patiern of cellulose erystallites. Fig 3 (b} displays the X-
ray diffrachon (XBD) petterns of both the unfreated W5 and the best trestment of WS, Both the imirested WS and the whest sfraw
treated with 4 %0 H=504 exhibited bight reflection at the (1107, (2000, and (004) planes, iIndicating the presence of celluloze crystallimity
[27,28]. The plan= {200) exhibiced a higher peak mitensity, sugeesting a favored orientation. The crystallite size was calculated wath
the Scherrer equation (L — /[l costl). The tmtreated wheat straw had = erystslhite size of 2,002 nm_ while the 4 3% Hz504 treatment
reduced the orveiallite zizs 0 0.30 o The reduction in cryetsilite size cen be stiriboted to the effective elimenston of amorphous
constituents, nemely hgron through acd trestment, resultng 1n alterestions to the structurs] configuration of the Wa. Thersfore, the
treatment with 4 %8 H.50, proved to be the most effective mn enhancing the acesssibility of celluloss and extractng sugar, az confirmed
b sugar anslyziz. Smaller eryetellite fize implies reduced celiulozse accesmibihty, famlitating more eficient sugar extrachon [29]. The
magnitude of the peak 15 slzo mfloenced by the extent of polymen=stion which remulés in the hbsraton of ceyeialime celluloze from the
lhigmn-hemicelinlose-celluloss complex. A grester degree of polymenzstion mesns mmersased shmination of ligmn and hemeellnlose,
followed by thew solubilization [30,31].

The SEM was used fo investigate the surface stroctures of both untreated WS and the most effective treatment for WE. The untrested
WS exhibited 5 regular, soff compact, and smooth surface shruchre, sz well 23 vizble fibre bandies when obzsrved at s magmfication
of 3000x (Fiz. 2c). Affer undergomng pre-trestment, the surfacs of W5 exhubited abrasion, scaie development. and leverimg when
obzsrved at a magmfication of 3000 =. The most hikely reason iz that the surfecs structures of unireated WS are made up of a network of
celiuloze, hemieellulose, and lignin which makes WS b snd compect [32 33} After the 4 %6 H-S50, trestment. the outszde network
was partially broken down by waber, reveshing the imside shructores. This resulfed i the development of porozity on the fibre surfaes,
revealing cellnlose and hemmicelhuloze, as well as the depolymerszation of ligmmn [34]. The modifications snhanced the ase of access to
the oconversion procedures for the gensrabion of moproducts [35].
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3.4 Eco-friendly biopolymer development PHA production, extracton, and identfication using 4 % H.50, pretreatment

The 16z rRNA of the Beclhs paronthrocts BSES-3 bactermum, which was 1zolsted and characterized from sewsge waber, was
sequenced az part of the whole senomes sequenmng protocol and the phylogeny relafionship tres 1= avammned in Fie_ 4. Understending
B. prarehrocs BSKS-3"z evolunonsry Iimeags and senopme properies grestly depends on 1tz phylogenetic relstonships. One cam learn
mores about the genetic composition of the bacteria and ;dentify conserved aress and putstive virulences factors by examirang the 16
rBNA Thiz knowledge advances owr understanding of it biological miche, fHeibilify, and its uses n industnsl or enviranmentsl
proceszes. ameong other contexts. Furthermore, phyviogenetne ansbvsiz sids in the classification and comparizon of B parenchracs: REKS-
3 with related stveins of bactens, lsyving the srowndwork for futrs investizganions into the organizm’s ecological funcoon, svolufionsry
history, and peoszble motechnologicel uses. The study evaluated PHA granules of 0.87 g/L was sccomplished usng 8 hypochlorte test
which was 5 2.55-fold meresss as compared fo mininmem media that produeed 0.34 /L PHA Fiz 5 of the UV sbeorphion spectra
dizplays a distinet sheorpiion peak within the wavelength range of 230-235 nm The sample comtaining PHA was broken down wath
the s of strong maifuric acid. The vhiraviol=t {1IV]) anslvaiz of crotomc acid, which = produced by digesting PHA wath sulfirrsc acid,
showed the presence of 2 solitary peak with mexomum absorption st 235 nm, which corresponds to the standard crotomc acd.
Therefore, 1t illustrates that the substance converted to crotonic aeid tnder the mfluenee of coneenbated sulfurvie acrd was PHA [35,
37].

3.5.. FT-IR. chaorocterzation of polyhydroxyalkonoate grommules

The FT-IR tool iz an advanced method wzed to snalyzs PHA by identifyving the soetches m the foncbonal groups snd chenpeal
linkage: mmde the biopolymer. Puorthermore, FT-IR anslyzis offers valusble information regarding the types and configurstons of
monomets m FHA, which =ids in determining the composifion of PHA Fig 6 fllustrates the meny fimetional grovps found in PHA
grammiles through the use of FT-IR spectroscopy. The speciroscopy - also exsmuned the chemes] composition of the polymer, which 1=
midicative of s conshiuent monomers. The FT-IR graph m Frz 6 shows the streteh oot of vanous fimehons! groups, zoch as the
aliphatic CH group, C—=0 {carbonyl}, CH- {aliphatic}, CO (cther). and C-0-C {ester). These are represented by 2923, 1571, 1457,
1155, and 778 e ! peslis in Fiz. 5 end have been confirmed by the studies [12.35-40].

4. Conclusion
The research analyzed mine different chemicals- 2 9% Ho504, 4 % Hz504, acetic acid, hydrochlonc acd, 2 3 NaOH, 4 3% NaOH,

caleium ezrbonate, potassivm bvdrodde, and distilled water for the pretrestment of whest straw, 22 1tz valorization has = significant
impart for the development of 2 sustemable enviromment. The proces was performed at 121 “C with 15 ps1 for 1 hin an sutodsve The

Aamlbos enchraeis sir Ames Ancestor' 24 [ 494 3]
W
E::'.Ihll nnflrntis str. Asas 19B004 11

g | Dl unshencn siv, Sieme 260799 14

L Bacilles tharmgieney seonomr Eeakykcen v, 97-27 ZE1302.0

h— B il pemnsheesis BAE-H 201818 208 21281 RE I8

r Ancilliis 1I|1.-|||.|:|'|M|:||||m-.'n-||l RBABSE T15730 11

L Bacillvm weksmtsphemmmy stoamn WIBC 10204 86662, 17

Baa b corens HockS- |8 520054 3

Bl cerwss KXOC 12470 2200000, 8

e Parillis ||.dlull.‘iﬂllal YHE-IFIE 5252249
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Bacillos churimgiensin serovar israckenain ATTC 336440 5358348

B 00

Flg. 4. A mee of phylogenetc reladons was produced using the neighbor-joining algorithm in Mega-X =oftware, utlizing Bacilluz micleotide ze-
gquences. The gee depictz the posidoning of Bacillies porerethracis BSHS3. The nodes display 1000 fteradons of book stap valoes.
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Fig. 5. The UV abzorbance zpectra fllustrate the madms ahsorbance peaks of the standard crotonic acid {indicated by the black line) and FHA
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Flg. 6. Fourier transform infrared (FTIR) analyvzis was eonducted cn the polyhydrongyalkanoate (PHAY generated by Borillus poraomthrocic BERE-3,
using.an extact of wheat soaw teated with 4 % sulfuric acid (H;50,0.

efficacy of the pretrestment was validated using Molizch's test which confirmied the presenees of carbohydrates m 21l the nine pre-
trestment processes and quantitabive DNS assay scresned 4 96 Ho80, a5 the best zolvent for the pretrestment of svhast straw. The
tresament viclded 3,04 mg sugar/ml of extract which was chosen a5 a3 carbon source to actively promots novel 1zolate Boeille par-
anthracte BSEE-3 growth. The growth of the bacterium using 4 % H2504 was uiilized for PHA production [0.87 g/L) after 72 h of
incubation: The finding was characterized by UV spectrozcopy which confirmed = sharp peak 2t 235 nm confirmang the PHA molecules
after digestion with concentrated sulfurie arid Hosveswsr, in the fufure thers iz 2 need to optimize the conditions for the chenres]
prefreatment and optirmzrs production perameters ualizimg 4 % Hx50u treabed sxtract to masammre PHA yield.
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Begearch methodology tuoughous the Imparent findings

mArmECTIpe

Acid-hased and allali-beced presmarmencof  Wheat strav vees pretreared vith 2% Ho504, 4 5 Ha506, acetic acid, hypdwchloric add, 2 % MNa0H, 4 wNa0H,
voheat s caboiten carhonate. pomeriom hydroxide and distlled water ar 121 “Che I h

Dualicarive and quantieative suger an=leiz All pine pretrearmens processes chowed the prese=nce of redudng carbohydmess indicating Egnocellnlose was
Cualitanve analmis OWolisch’s t=2) broken down it simpler fomm,
Cheanfitetive aralyziz (ONE et D025 tear quantified sugar Tiherated fram all four pretreacmens.

2% He50y had 3.72 mg sogar/ml. exoract.
4 o Hom0, had 504 mg sugar/ml excract
Acedic acid had 0093 mz mugar/ml exoace
Hydrochboric acid had 213 mg svgar/ml exmart.
2 % z0H had 1.16 my sugsr/ml extrace.
4 % INz2OH had 302 mg suger/ml extract,
Calciwm carbonate had 0025 my sugar/mL exrace.
Fomerium hydrexide had 0030 mg sugar 'ml ecoace
Diatilled water had 0.29 my aager/ml eorace
5o, presrearment vith 4 % Ha50u had 5.04 mg sugar 'ml exeract which was chosen t= produice PHA bicoroduce
FI-IE mﬂ}':m T8 Enﬂ_n"..: af all the
605 cm*; lignin fingerprin:
1053 an™*: lignin fagerpaine
1424 om*: lignin fingerprine
2321 an~: C H soetching
3534 em ™ OH stretching
ABD enalywia FAD =ralysis of all weatments and whese sraw reflecesd [ight 20 (1100, {2003, and {004) plan=s. Peal: intensity was
]:n'gh:r far tha ;.:m:ut (D02 The :l.-_.':m]li'l:: sizm waz calenlsted ac follaves
Unrtreased wheat straw: 2455 mm
4 5 Ho 0y treatment 342 nm
5o, 4 % Ho500 was a kighly favorabls measment merhod baced on 2 smaller crysmafliee cze thar indicansd lesper and
mazy access o callule
SEAY amalrwiz SEM (ar & ocale length of 10 pom) provided insight imo chemice] presreatment oo whear strave 2long with
morphatogical changes,
The :.ual_.-—.l:.:.imwtd tharan qgg::ﬁi.m'htﬂhdmm wras gesrr in the cage of 4 88 Ho50, creatment ag cm:.pa.m:[ -7
untz=aced veheat sxaw

znd rave whest stwave showed different peats inrenzities 2

Idencificztion of PHA grasmbec by 17V 4 5 Ho 504 treaged whest srawr sxrrace was meed o produce FHA osing Boedhs poncathreiss BSEE-3.
Epectrophotomerer Apprax 037 gL of the swrrace was praduced as compared o minimal media which sxtraceed 034 517 BHA
Identification of PHA gramiles was achisved by camverting FHA sramiles into crotonic acid by reacting with
concenerated sulforic acd.

The peak of PHA vz compared with stendard crotonic acid. The madmom sbearbance was observed ac 235 om for
both FHA #nd standard cromnic acid.
FI-IR mnalyse of PHA gramul=g The functional sroups identified baced on szretching were:
2931 'cm*: aliphetic CH graup
1569 om s carbornd growp
1487 om~*: aliphatic CH. sroup
1211 em - 00 biond of scher Froup
778 cm~; C0-C hond of eswer growp
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