Ynion EUropss Centro Tecnoldégico

Nacional de la Conserva
y Alimentacién

SOBRE TECNOLOGIAS ALIMENTARIAS
FOOD TECHNOLOGY INTERNATIONAL SYMPOSIUM

SYMPOSIUM INTERNACIONAL
Region de Murcia :
Fondo Europeo -
de Desarrollo Regional

“Una manera de hacer Europa’

REGION
DEMURCIA

T — - — e —
v — © o= ape

“Una manera de hacer Europa”. FONDO EUROPEO DE DESARROLLO REGIONAL

ETICLEANEXTRACT: REMOVAL OF TOXIC COMPOUNDS FROM NATURAL
. EXTRACTS USING GREEN TECHNIQUES

Pablo Nufiez Cano, Francisco Lorca Salcedo, David Quintin Martinez, Presentacion Garcia GoOmez
National Technological Centre for the Food and Canning Industry CTNC. Calle Concordia s/n, 30500, Molina de Segura, Murcia, Spain.

INTRODUCTION OBIJECTIVES

The extraction of healthy compounds from fruit and vegetable waste makes these compounds organic, non-toxic and
biocompatible together with the simultaneous use of the waste, thus reducing the risks of waste accumulation in the
environment. Therefore, the treatment of fruit waste through different techniques such as landfilling or incineration can be
avoided to prevent the negative effect on the environment, as well as the cost of investment in the process.

The extraction of value-added products from organic waste produces by-products that are used as a main ingredients for
other production processes. Researches carried out by the CTC and scientific publications have shown that the residue
obtained after the extraction processes of compounds of interest such as proteins, vitamins, pigments and phenolic
compounds, can be used to adsorb different types of pesticides and heavy metals such as nickel, cadmium, arsenic,
chromium, etc. from polluted water due to the surface properties of the residues.

This project aims to develop technologies for the removal of toxic compounds (pesticides) from natural extracts using low-
cost adsorbents, without decreasing the concentration of the compounds of interest as a result of the adsorption process.

» Development of low-cost purification processes of natural extracts for the removal of
toxic compounds, such as pesticides, avoiding the loss of the compounds of interest
present in the extract.

» Obtaining low-cost adsorbents from agricultural residues, agri-food industry and plant
origin.

» Development an industrial scale extraction process of compounds of interest, proteins,
vitamins, with high purity and free of toxic compounds, pesticides.

RESULTS AND DISCUSSIONS

METHODOLOGY

Different natural adsorbent materials have been obtained from agricultural and food industry
residues, capable of retaining pesticides and toxic compounds in their pores.

For this purpose, they have been subjected to homogenization processes by crushing and
sieving, with the aim of reducing the size and increasing the contact surface available for the
adsorption of pollutants. In addition, the organic compounds, which produce the degradation
of the biomaterial, have been reduced through the application of successive washes and the
use of oxidation steps.

Two natural adsorbent materials have been obtained from the residues almond peel (picture 3) and rice husk
(picture 4) The methodology applied for the activation of the materials was application of physical, chemical,
thermal treatments. Table 3 show the characterization of activated natural adsorber materials. Figure 2 show the
% of pesticide reduction in contaminated water after the treatment with activated almond and rice adsorber.
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Table 3. Characterization of activated almond peel and rice husk material
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followed is shown in figure 1. ORGANIC MATERIAL, % 95,95 80,11 2
OXIDABLE MATERIAL, % 34,13 23,19 % o
MESOPHILIC AEOROBIC, ufc/g< <10 <10 P A
MOULD AND YEAST, ufc/g <10 <10 ) N

HALMOND PEEL RICE HUSK

ARTICHOKE BY-PRODUCT

CITRUS BY-PRODUCT

ALMOND PEEL RICE HUSK

[ - |

SIZE REDUCTTION

Figure 2. Reduction of pesticides through natural adsorbents
A citrus extract (picture 5) and artichoke extract (picture 6) were produced as control samples. Table 4 shows the

for pesticide removal.

1 EXTRACTION OF BIOMOLECULES . ' . ] . ]
WASHING ALMOND ADSORBER I SRANDLATED ACTVATER AL characterization of citrus by-product and control extract. Table 5 shows the characterization of artichoke by-
i B < . . . . .
AT TREATENT CE HUSK ADSORBER e JEOLITE product. The characterization of the artichoke control extract is on going.
v ATOMIZATION
ACTIVATION H202 |
8 ! v v v
DRYING CITRUS CLEAN EXTRACT ARTICHOKE CLEAN EXTRACT CITRUS CONTROL EXTRACT | | ARTICHOKE CONTROL EXTRACT CONTROL CITRUS ARTICHOKE BY-
0 PARAMETER CITRUS PEEL EXTRACT PARAMETER
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Figure 1. Methodology for obtaining contaminant-free extracts using natural adsorbents. II;ISESS;\E'I;IIEII_RCI;ITSg{’/k 5 32794 52293f CLOROGENIC AC, mg/kg 65,7
) /0 ’ ’ CINARINE, mg/kg 9,8
DIETARY FIBER, g/100 g 6,7 83,9 DIETARY FIBER, g/100 g 7,1
Table 1. Technical sheet of commercial adsorbers MOISTURE, g/100 g 85,7 <0,1 MOISTURE, g/100 g 82,8
SPCEGI:IRETER PANREAC APgSgHEM ZEOCAT O TOTAL FATS, 8/100 g 0.1 21 TOTAL FATS, g/100 g 0,2
CHARCOAL ACTIVATED o JEOLITE PROTEINS, g/100 g 0,5 £l PROTEINS, g/100 g 2,5
DESCRIPTION GRANULATED N©3 CLINL(J)PTIL OLITE GRANULATED ENERGY VALUE, Kcal/100g 43 228 ENERGY VALUE, Kcal/100g 52
TECHNICAL GRADE TOTAL CARBOHYDRATE, g/100 g 6,2 2,3 TOTAL CARBOHYDRATE, g/100 g 6,4
SHYSICAL POWDER, GRANULES, BLACK, POWDER, GRANULES, GREY, ENERGY VALUE, kJ/100G 178 924 ENERGY VALUE, kJ/100G 216
INSOLUBLE IN WATER INSOLUBLE IN WATER picture 1. GAC Picture 2. ZEOLITE SODIUM CHLORIDE, g/100 g 0,08 0,34 SODIUM CHLORIDE, /100 g 017
GRANULAR SIZE 0,5-3,15 mm 1,0-3,00 mm TOTAL ASH, g/100 g 0,4 3.7 TOTAL ASH, £/100 & 10
TOTAL SUGARS, g/100 g 5,2 0,13 TOTAL SUGARS, g/100 g 1,7
Table 2. Characterization of almond peel and rice husk SATURATED FAT, g/100 g <0,10 0,75 SATURATED FAT, g/100 g <0,1
PARAMETER ALMOND PEEL RICE HUSK Pathogens, /25g Absence Absence Pathogens, /25g Absence
FAT, g/100g 3,12 0,72 Mold and yeast, ufc/g 2200 <10 Mold and yeast, ufc/g 3000
peroic mesophe ue/s 15000 X0 erobicmesophilc il
Ao 211008 ,8/100g 8,é1 14:16 IMAZALIL, mg/kg 3,55 10,1 AZOXISTROBINA, mg/kg 0,023
TOTAL FIBER, g/100g 37,42 68,21 PYRIMETHANIL , mg/kg 0,94 7,33
ORGANIC MATERIAL, % 97,10 84,54 PYRIPROXYFEN, mg/kg 0,012 0,60
OXIDABLE, % 57,38 44,93 . : 2-FENILFENOL, mg/kg 1,91 0,12
R R 553 4595 Picture 3. ALMOND PEEL Picture 4. RICE HUSK AZOXISTROBINA , me/ke o o
ESPIRODICLOFENO , mg/kg <0,01 0,010
A comparison of these natural adsorbents will be made with commercial adsorbents used I:LEJ([I)TlloA;glil(l’ng/k/gk :8’81 8'812
, ME/KE ’ ’

Picture 5. Citrus extract Picture 6. Artichoke extract

CO N CLUSIO NS The comparison of the adsorption treatment of pesticides with commercial adsorbent matrices, GAC and zeolite

v and two natural material adsorbers (almond peel and rice husk) will be carried out in production of artichoke
- DIFFERENT NATURAL ADSORBENTS HAVE BEEN OBTAINED FROM BY-PRODUCTS OF THE clean extract and citrus clean extract. In addition, the nutritional analysis of clean extracts and control extracts
FOOD INDUSTRY. will be done with the aim to validate the effects of use adsorbents.
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