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— INTRODUCTION — AIM
Rice (Oryza sativa L.) is the most important staple food crop The objective of the present work is to optimize the
consumed globally. In terms of production rice is the third supercritical fluid extraction (SFE) process to valorize rice by-
most important grain in the world behind wheat and corn. products to develop novel ingredients containing bioactive
Rice processing involves some milling steps to produce compounds from these underrated waste streams.
several materials such as rice bran, husk and broken rice. e Extract rich in

v’ y-oryzanol
v Nutritious unsaturated fatty acids

@ (linolenic, linolenic and oleic acid)
Supercritical CO,
extraction j>

4— Rice germ

Bran accounts for 5-10% of the harvested rice. This natural
raw material is an interesting source of bioactive compounds
that show antioxidant, anti-inflammatory, anti-

cholesterolemic, anti-diabetic, anti-cancer activities and —o soacivy:
. — : ;O)r(l) iagraeiveece ec
heart-related health benefits. ) e ¢ anprolese s
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—  METHODS

. Response surface methodology was used to model the recovery of y-oryzanol and fatty acids (FA) from rice bran through SFE to
assess the effect of pressure and temperature on the extraction performance (yield and chemical composition of the oil).

] y-oryzanol and the fatty acids were analyzed by LC-MS/MS and GC-MS respectively.

- A human intestinal cell line (Caco-2) was used to assess the antioxidant effect of the obtained samples. The antiproliferative
effect was evaluated in a human colorectal adenocarcinoma cell line (HT29).

— RESULTS & DISCUSION

i. Supercritical Fluid Extraction

After a central composite design of experiments in which the *Optimized SFE /
raw material weight (20 g), flow rate (20 g/min), and conditions:
extraction time (3 h) were fixed, temperature and pressure S E"fcw rf.te’ t2'0 g/Tég |
. o raction time: min
were varied (40-80 °C, 200-500 bar). The pressure was the HHracton o !
i h dratic off ; 36.6 18.57 21.6 Pressure: 500 bar
most signiticant SFE parameter with a quadratic eftect on fatty Temperature: 62 °C
acid extraction and a positive effect on y-oryzanol extraction. 450 + 48 480+ 50 310+ 10
Moreover, the temperature had also a positive effect on the B
extraction vyield. The vyield obtained by the optimized SFE -
method was comparable to conventional Soxhlet extraction o
with n-hexane (SOX.Hex), ~18 g......./100graw material, and it :
was 2 times more selective for the y-oryzanol extraction. :' O
Moreover, the total FA amount obtained by both methods was . Cellular antioxidant
similar (~780 mg/g......;) and the profile was comparable, being S 140 capacitvéCaC?-Z)f,
the most abundant compounds palmitic, oleic and linoleic £ 120- r expressed as % o
: © 100d &} T R T R R R R S ROS inhibition
acids. g % nlp T - m! relative to the
2 4 control. The symbol
ce e .« . & 60+ * indicates
ii. Bioactivity evaluation 0 ndr |
o o Y 40 ' significance relative
The antioxidant activity was evaluated through ORAC and cell- O 20- ‘o the control
based assay and results showed that while SOX.EtOH < oML
demonstrated a lower scavenging capacity of peroxyl radicals, " T
all samples showed a similar profile in inhibiting reactive St i (i T B e 1 I s e B
oxygen species (ROS) generated by AAPH in Caco-2 cells. In 0 i) T
particular, all extracts (1.25-5 mg/mL) showed the capacity to _ Antiproliferative effect (HT29)
. o o . . E
inhibit up to 50% of the intracellular ROS, and this effect was £ 120
. Q ..
more pronouncec! tha.m thfat obtained for the stan.dard V- 8 1 —e SFE Optimized £C50 values in HT29 (me/mi)
oryzanol. The antiproliferative effect was evaluated in HT29 2 80- = SOX_I-riex SEE: 0.9 + 0.042
. 3 -+ Sox_ EtOH
cell line and the extracts SFE and SOX.EtOH showed to be more S 60- - SOX.Hex: 1.5 + 0.19b
active in inhibiting cancer cell proliferation than SOX.Hex. In > 40" SOX.EtOH: 0.9 + 0.04
this assay, y-oryzanol was also tested and showed no 5 -
. . . . > —
antiproliferative effect for the same range of concentrations 3 . ; X )
Concentration (mg/mL)
— CONCLUSIONS
The bioactive-rich extracts obtained from rice by-products using a green extraction strategy, namely SFE, presented high
concentrations of y-oryzanol and other compounds with antioxidant and antiproliferative effect. /-
Troc /‘(\'\7\\\ &y Acknowledgments: TRACERICE (Ref. 1934) funded by PRIMA Programme - Horizon 2020,
EET\“;:ER{EOr%;tEprm?de?k PRIMA R'C iINOVA4Health LSHFUTURE iNOVA4Health (UIDB/04462/2020 and UIDP/04462/2020), and the Associate Laboratories -

-Advancing Precision Medicine- LSAFUTURE (LA/P/0087/2020), funded by Portuguese funds.

Food & Health Division, iBET, Portugal Visit us @ www.ibet.pt

R " lj II _ m

i o e L LR
tro Fed Lipid Congress and Expo
17-20 September 2023 Poznaf - Poland




	Slide 1

