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Fig. 1. Plant cell structure (Adapted from Nikiforidis et al. (2014)).




lllustration of enzyme assisted aqueous extraction
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Table 3

Content of bioactive compounds of RBO obtained by different methods. AEEO,
AEE-extracted oil; SEO, SE-extracted oil. All values are the mean of three rep-
lications + SD. Different letters mean statistically significant differences be-
tween treatments (P < 0.05).

Compounds AEEO SEO
Sum of tocopherols and tocotrienols (mg/kg) 1004 + 17.94% 839 + 19.78°
OII a-tocopherol 316 + 7.39% 261 + 6.09°
y-tocopherol 44.88 + 1.11° 31.00 + 0.01°
difference a-tocotrienol 235 + 1.39° 230 + 6.36°
y-tocotrienol 408 + 8.05" 317 + 7.32P
Sterols (mg/100 g) 7749 + 23.44° 6956 + 59.98°
Campesterol 1893 + 4.217 987 + 4.06°
Stigmasterol 846 + 8.76" 670 + 3.97°
p-sitosterol 4143 + 4.697 4095 + 21.66°
Stigmastanol 867 + 5.78° 1204 + 30.29°
Squalene (mg/kg) 2962 + 6.02% 2479 + 103.53°
Oryzanol (g/100 g) 2.43 + 0.06% 2.31 + 0.02°




Rice brans after different treatments

Fig. 4. SEM of rice bran samples: natural rice bran (a), expanded rice bran (b), after AEE (c), and after SE (d). The samples were systematically viewed at 2000x
magnification.
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Fig. 3. Generic biorefinery design for industrial oil production by aqueous oil extraction based on physical demulsification methods.
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Rice
bran
cells

Fig. 2. TEM images of rice bran cells. PBs, protein bodies.
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Soybean oil bodies: A review on composition, properties, food applications,
and future research aspects
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Extraction of oil bodies
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Rice bran flour
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Fig. 1. Flow diagram for the enzyme-assisted aqueous extraction (EAAE) of rice
bran oil bodies.
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Fig. 1. Chanacterization of rice bran oll bodies (RBOBs). (A) Particle sizes of RB0Ss, (B) Turblscan stability index (TSI) values of RBOBs, (C) Sodtum dodecyl
sulphate-polyacrylamide electropherogram (SDS-PAGE) of the rice bran oll body (RBOB) proteins obtained using different extroction methods, and (D) B, of the
glass slide with REOE particles film.
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Fig. 2. Characterization of rice bran oil body (RBOB)-based emulzions. (A) Particle sizes, (B) Polvmer dispersity index (PDI) values, (C) Encapeulation efficiencies of
RBOB-bazed curcumin (CUR) emulsions (contaiming 10% medium chain triglyeerides (MCT]), the carrier system is named RBOB@CUR-MCT) with different mass
fractions of RBOBe, (D) Transmission electron microscopy (TEM) images of RBOB@CUR-MCT nanoparticles with sizes of 1 pm and 100 nm (inserted figure is
RBOBECUR-MCT nancparticle under higher magnification), (E) Free fatty acid (FFA) release rates of curcumin emulsions prepared from RBOB at different mass
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Fig. 4. Structural characterization of rice bran oil body (RBOB)-based emulsions and relevant components. (A) Fourier transform infrared spectroscopy (FT-IR)
spectra of RBOB, curcumin (CUR), medium chain triglycerides (MCT), RBOB-baced emulsions (RBOB@CUR and RBOB@CUR-MCT), (B) Apparent viscosities of
RBOB, RBOB@CUR, and RBOB@CUR-MCT, (C) Storage stability and lab values of curcumin emulsions prepared with RBOB at different mass fractions.
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Fig. 6. In vitro activity evaluation of rice bran oil body (RBOB) based emulsions. (A) Inhibition ratez of Caco-2 cells by RBOB carriers containing varying con-
centrations of curcumin (CUR), (B) Confocal microscopy images of the intracellular localization of RBOB-based carrier system (curcumin concentration is 30 pg/mL)
in Caco-2 cells (Caco-2 cells lycosomes were stained with Lyco-green). The scale bar = 50 pm. (For interpretation of the references to color in this figure legend, the
reader is referred to the web version of this article.)
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Fig. 6. CLSM images of OBs obtained from rice bran by Plant extracted enzyme, Xylanase and their mixture (ag-a; RBOBP, by-b, RBOBX, cy-cy, RBOBM. The graphs
of a;, by and ¢, were o1l bodies with oil and proteins, a,, b; and ¢; were oil stained green, a;, b, and ¢, were proteine stained red). (For interpretation of the references
to colour in thiz figure legend, the reader is referred to the Web version of this article.)




OIl bodies In

food

applications

Researches of food besed on soybean oll bodies and thedr inderaction with other components.

Product Oilsjorctive of te sty Prucmhare Fundumentsl Bsding of e s Arference
Teafu Evaluntizy the relaticeship betwos e » Tt g ool acybamiins woere o Gy & s T, S080 sl o be wrapped with iple  Coo ot al. (2002)
propertion of gysnin b comglyeizin in soyuilh preparutios with Efferel Bayerw ol proieing clessin, protein partice,
serprilk and the lipad ncorporaiion it e pripertiom. sl sew crmglyeiiscich paurticls.
cosguhes durisy sdedition of Call2. » Cally woas wend ax cospulant for kfu
[ELHTEE
The effnct of the 105/75 sutia, Mgl 3 o Soadbemn ik won made Eom o jom of Ofs &= e 1 Tenla, Vaggmendel,
conceniration in U distribuiion of Epals weeullem s, Encrranen] with the incresae of 115,78 mutia Tabealusalsi ([ HE]
R p——  Crle Tofs wis ssle of brstnd P —— T
sl iy Mgl s cosau o OBs T Mp—
gmsfimantly affert ther et of tofe
The effnct of 5 differest soybmn verietio # Seadwmn milk was wmide of fve o Wariation of 11575 retio alfec the OBs Tesda ot al (2003)
v thie woymTh prupertio and Tofu teshure Al varieses Comrmtzation it ool sl
sygmificantly affect te texhes of o
+ Boymilk with mom cabdem, palyscdmdde,
andl 79 buadc globealin ala sbavwd mese
profein parfeubile conlest and e increae in
ithe beremiking st ol efu
Serylaman Stutying e ot cosmpuenen of » Soxbrmun s woked in T matrr for o Froriog cocdd a8t doe woybemn o] budbes
=ilk Frraeriny. e gl qlity of ([ ST NS Py S— sz ansd] therefon i w2yt
wcrp e il =50 fiwr differe=d diye o Froesing mermed protein, Hpsd sl bl
» The lurmen soybeus were deried et eoulets in wryuelh.
45 = B e adr-dnyer.
» Seprmsilk win prepuaned by grindisyg
the froen doyer syl
Serylaman [T Ip—— N » Cretis Tofu wiss made of deSitted  Femat St sopel § s wesslicn
milk and  sopmilk OB, tadr inbercSos with woryirslh wmal iwclita] hrsstead moymsilk Tactwwre=s: Bs and pommglycinin and ghycisz 14
Tofu srpmilk prodeing amsd e offact of houtel il s al pH pecureery 100 « Het rmbnent nhilé the cleosts hydralys
werpmilk OB o the guality of Tofu. (proriein, 4% Epid, 1.0%) By e Tt I —
» Cafiid was umad aa cosgpulant with o qualities of syl and it seluten] producs
cmcentration of 054 (wiw]) The o Tols cunds containing breiad eymilk OBs
tishu cunls were sl o 70 "0 aherwn] lowier breaking stson and Yomug's
wister buath foor 1l sodbalus toan daoe cmtadnling mow
- Ther et o el sl presug wopbeans— # Soybrmus were nsled at o Willinny s preiy at gh bt
=ilk st high benrphares (50-900) on syl It betwre 560 sl 00 milueral the Sorumtiog of Zsre g,
phivmnsdimioal propertie fior B s weith bt wemter sl st pretein desaturaticn snd
rmaliaiely flieal ghing s dispersbility of the protds and il
woyuslh. T
relaticmalilp betwmes wiacodty and lpsd » P syl with, difenest Bpdd o Thas il bealy spenon dbcwal o Kriegper-
eonlesi was manssal b onde b pralie cxmirnl were prepared and ofl badia Drnggluerty-lke diepesdersy oo volane (3]
srpmilk wiecomity during e prodection e isnkaind uring aqueus Euction.
proc extraction seihod
Serylaman Preparation of woymilk e a1 the » Soymilk were cetsifoged e o Serpusilk ervun (o edien cremm) was
=ilk bz vl spgrregatal by sl witl e mmrsfully sl usig paymin digeeson,
eTmun trvstrresd of papdn degetion Eamal Erwsatmnent, sl low-mpeed oot ugatios
FuBicwwee] by et trextmest
Soryleean Effects of heatiag (70- 100 *C O30 ndn) # Seadtwmn C6 budlies were skl » Hel tmbmen! siopeed 24 ad 18 kDa Yoz ot sl (2016
milk o pmrticle dee s bl ptees of g stqueces ratractivg ushenl clmsem Il g due b e proioo
iwcibetrd el brealies s sl froen lyesstral oyl [ETS—
o eatringe proteius were usfchlal and PR sl
O/0-85- P34 comples wan el
EfSoct oof lamchiag ou the temction of ol » Soyben wilk was made Sum o Thee blsmciing procrs bus cosd profeingel  Prag et el (2917)
bcxlien el oot b wyudl likanchind leana Tbacien Exteraction and frmation of an
apgregution of particle ot traditioss]
syl
Effieed. ool pimenduy cm e wiabelty of oil w0l busdlien weere incluted from hestedl o O8] bodSes” siability &= symilk depesdent oo Tilerguree
bexilien B e preshartion of soy=ilk soyulh usiny he ol & Ipdrophabic profein col
diferr=d stagen of the mmy=ilk wmethend ad e ol bodies wee Tileiz)
masufecturizy proces o] Bwice iy (U1 M Ma2003. o 50Hs were renmriably stable sl did sol
apgregaie or coalecs Srougloet the soymdlh
[ e —
Serylman Shadlping the tribology, fuctos, » OB weere eclated ussy aqusces & Gl formml due bo e dlectrntatie literaction  (Vang, Feag o al.,
DRyl chmilogical properties of iirn mveihiend] sl Tt e w-caerragnenes sl Boe aleowing ey

gels flled with syl OBx

-

Ofs enrelvion was peepaemnl.
vcarmgeenn sohution of 20 wite.

en the murface of OB ot different pis

o AL pH 4, e slectrsdatic inberection befween
e nmiris sl proeio-cuind OB Beltaied
welation of r-carmgeemn and e chatic

s ol i) L gl d with

Encrrane: of ol cmcmimbon

o AL umind pH, e dectrstatic eepulion
dhekayec] el formmtion el the chastic swodulos




General summary

Non-conventional production technology received attentions
including enzyme assisted aqueous extraction.

Oil bodies received attention including rice bran oil bodies.
Nutritional concerns are attracting evaluation as always.

A wide application studies have been conducted in industry
including performance in frying.
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