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ARTICLE INFO ABSTRAGT

Fermentative production of sucdnic acid (SA) from renewable resounces such 25 whey i envirnmentally sus-
tainable compared. o petrolaum-bassd synthesiz. However, a major drewhade of fermentation is the concurment
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Epwords

Soerinde ackd production of 54 with byproducts such a5 lactic acid (LA}, formic add (FA) and acetic acid {(AA). Thenefione,
Reacive extmemon appropriste downstresm SA recovery and purification steps ar= significant in ensuring sistinable SA produc-
Purificagan tion. In this study, 5A wes fermented by Actnobacilbis serinogenes and recoversd in an inbegraed proces

comsisting of ultrfibation, vaamum distillation and reactive snmaction. The edrmactant wed wa ri-neoctyla-
mine {TOA) with l-octanal as a diluent for both Hquid-lquid (LLE) extraction and supponted liquid membrans
{SIM). The produced SA titer and yield was 11.16 /1 and (.44 gz, respectively. The si=ady state whirafi bation
permeate flux ranged from 31,18 to 342 L/m*h, and complete decolorization of the fermentation broth was
adhieved with 10 % {w/v) of powdersd activated carbon. The eximaction efficency for LLE was 51.5 %, whensas
S1M achieved 573 % recovery. SA svhibited transport and permeshility cosfficient of (LO0E37h " (B = 0.92)
and (L6 om h~", respectively. Extraction of SA tremendously decreased as the aqueous pH was incneased
from 2 ta 5. In SLM, initial SA flux wes caloulsted as 965 g/m h and doubled that of lactic add. Selsctive
extraction of only 5A was not achieved, however, nsidue biological material and macromalscular substances
were sffectively removed. Herein, we cleardy demonstraeed that proces integration applied in reactive extrc-
tion & a promising appraach &7 reovery of SA from Ermentation brogh.

1. Inviroduct on market (o reach 1.1 billion USE by the year 2022 [5-10]

Varkous industrial wastes and by-product streams asch as suganane

Swecinde achd (butanedioic acid) iz a dicarbosylic acld with the
chemical formula ((H, ) COyH) 2, and can be produced from elther
petroleum-based synthess or fermentation. Svecinke acld and its derk
vatlves are wed in pharmaceutical, food industry, cosmetics and
oo wction of blodegradable polymers [1,2]. Owing to (5 strecture, 58
can easily be uwsed a5 a building block chemical for synthesk of bu-
tymlactome, 1,4-butanediol, M-methyl-2-pyrrolidone, 2-pyrrolidone,
tetrahydmfumn, malele acld, polyesters and polyamides [3,4]. Fer-
mentative production o organie aclds is renewable and en
vironmentally fdendly, yvet presemstly most of commercially available
auccinie ackd (3A) & pmoduced by chemical synthesis of petrolewm
based products. The ever-increasing demand for ecoffendly tech nolo-
gies has led to research in fermentative production of organic aclds,
particulady 5A. Moreover, industry analysis prject the global 58

molasses, cheese whey, crude glycerol, Hgnocelulogde blomass hydro-
lysates, wheat milling by-products and agriculiuml residues have been
suocesiully wed a8 substrates for 5A prduction [10-13]. The pre-
sences of cheap and readily avallable soumes of subsimte make the
fermentative prsduction of 5A economically viable and atractive at
industrial scale In another dietnet study, 5A was successfully fer-
mented wdng the kigh sgarcontent of by-prsduct streams in beverage
prodiuction & feedstock [14]. Several micromganEms have been
identifled for 5A fermentations, Including Actinobaclbe awccimogenes,
Mamheimla  awcnicproducens  Anaceroblogpirillem  ascelniclprodiseens,
Bmjfia awcinclproducens and Escherichin ol Among these, Actinoha-
cllbes arecinogenes is by far the most promising strain for 5A Ermenta-
tomn, dise to the kigh 5A yield and tier on several substrates [7,15].In a
study by Fermme and coawthos, A, succlvogenes  simultaneoes]y

* Correspanding author at: Depanment of Environmental Enginesring, Gebae Technical University, 41400, Gelee, Komeli, Turley.

E-mail addrece 5 lama gund us@ g sdu v { A Kamsgunduz].

https/fdoiorg/ 100101 6 jece. 2001 0442 16

Becsived 21 April 20X, Becsived in revissd form 10 June 20240; Accepted 23 Jane 2020

Available online 24 Jume 2020
2213-3437/ & 2020 Published by Elsevier Led.

Full article available at: https://doi.org/10.1016/j.jece.2020.104216



https://doi.org/10.1016/j.jece.2020.104216

