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Pilot-scale ohmic heating-assisted extraction of wheat bran bioactive
compounds: Effects of the extract on corn oil stability
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Racant studles infroduced ahmilc beating-resisted sxtractlon (OHAE]) as A promising amerging technology ar
labowatary-scales. Tha cbjectives of tha present udy were, Arst, to invastigate tha applleabllley of THAE at pllot-
scale for axtractlon of bloactlve compounds from whaat tran immersad in a polar solvent (saked wakar con-
talning 0.1%: Macl) at thi slectrlc Aed strengths (EFS) of 4.28, 790, and 15.71 Vaom and, sacond, to avaluata
tha effects af the wheat extracts on the corm ol stablllcy durieeg 20 days of sorags ot 45 °C. Tha rasulls shaowed
that THAE savad &5% of anergy consumpilon compared with the conventional exaction maethod. Alse, the
sealed-Up OHAE unlt plelded sxtracts with bigh quanchths of Bloactive compourds (110-450 ppm. toeal fhe-
nallics] and higher ancicxldant actvitks (antloxidant affascthaness of SE-54%) than thoss of the axtract cbealned
through the comnantlonal sxfractlon method, L4, @5 ppm total phanolles with antloxidant affacthvensss of 51%.
Ircraasing e EFE Increased total phecollcs and antoxidant effectlversss of exiracts. Tha Incorporation of
250 ppm of tha axtract obtained af e bhighes EFS affecthaly postporad tha cxldatlon of carn oll dureg ong
manth of stotage (parcclds valus of 7 5 19 magkg compared with tha control samplal and sstanded the balt-
lfa of oll from 11 1o 26 days. Beridas, mathematical models proposed in this study wall-predicied the oxidation

stability of tha oll smples mixed with tw extract.

1. Intraduction

Wheat is one of the common graire used in preparing floar o
produce various focds, Wheat bran accounts for about a quarter of the
by-product of the milling industry, with an approximate annual gen-
eration rate of 150,000 toms (Cardenia et al, 20018, Prickler et al.,
20144 The izue of such a huge biomass production is usually add ressed
by the bicethanol and farming industries due to the relatively low-cost
of this by-pmduct (Cardenia =t al., 2018; Gavahisn, Munekat, =t al.,
2019 This by-product ala has a good potential for valorization
thraugh the exraction process as it contains several polar bicactive
compounds (e.g abour 20 pg'g benmoic add, 16 pgdg vanillic acid,
57 pgfg syrngic acid, 120-162 pg'g pcoumaric acid, 115-276 pg's
snapic acid, 4610-5670 pg/g ferulic acid, and 7801550 pug'g ferulic
acid dimers) that have the potential of beirg used as a natural anti-
oxidant for extending the shelf-life of edible cils such as com il which
is a unique source of essential fatty acids with a limited shelflife
(Barrera-Arellanc et al, 201% Brouns, Hemery, Price, & Anson, 2012
Lipez-Perea et al., 201% Shshid Chatha, Hussin, Bajwa, Hussain

Fhers, B Fhsukar, 200117, Such information atmoed the attenbon of
academia and industry. However, conventional exraction techniques
did not provide an efficient platform for wheat bran valorzation due 1o
their limitations sach as wsing chemical solvents that could be tooxic,
long process time, low efficiency, and high energy conmmption which
is not environmentally fiendly (Gavahian, Cho, & Mowsavi Ehareghah,
20194 Hence, emerging vechnologies, such as chmic heating, might be
a potential solution to provide altermnative valonization techniques ac-
cording o the pomising resols obsinesd st laboratory-scales
(Gavahian, Chu, & Sasty, 2018; Gavahisn, Farahnaky, Shawezipur, &

Sastry, 2016; Gavahian & Farahnaky, 20018; Persira et al., 2006).
Ohmic heating imvolves vwolumetrically hesting of an electro-con-
ductive mixture through the pasage of electrical current (Gavahian &

Tiwari, 2020). The heat generated by ohmic heating can be used to
recover mrget components, that is, the chmic heating-assisted extrac-
tion (OHAE) process (Gavahian, Les, & Chu, 2018, Gavahian, Sasiry,
Farhoosh, & Farahnaloy, 20200, This estraction technique has been
applied to various herbs (Gavahian, Sastry, Farhoosh, & Farahnaky,
D020, omabs weste (Coelhio, Pereira, Rodrigues, Teiveim, & Pintado,
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