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O que é qualidade?
“Qualidade € o grau em que um

produto atinge ou excede as A
expectativas do consumidor” ‘

Fonte: FAO — Food Safety and Quality in Europe (2004).



Visao geral dos componentes em
alimentos

o Nao volateis e semi
Componentes volateis . Outros
IEIEN

e Sabor e fragrancia e Lipideos e Agrotoxicos

e Sabores indesejaveis * Proteinas e Medicamentos
e Carboidratos veterinario
e Carotenoides * Micotoxinas
e \V/itaminas e Contaminantes -

como metais

e Migrantes de material
de embalagens

e Residuos de processo
e/ou armazenamento

e Antioxidantes
¢ Polifendis....



Determinagdo de compostos organicos em

alimentos

Extragdo com solventes orgdnicos

Separagdo, identificagdo e quantificagdo >

cromatografia

\ 4

\ 4

¥

Cromatografia de
camada delgada

Cromatografia
liquida de alta
eficiéncia

Cromatografia
gasosa




Principais técnicas de extragao

v Extracéo Liquido-Liquido

v Extracdo em Fase Sdlida (SPE)

v'Microextracéio em fase sélida - Voldteis

v'Coluna de iminoafinidade — Micotoxinas

v'QUEChERS (Quick, Easy, Cheap, Effective, Rugged, Safe)

(Rapido, Facil, Barato, eficaz, robusto, seguro

Multiresiduos de agrotoxicos e micotoxinas :
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Procedimentos de purificagao do extrato da amostra comumente utilizados para analise em alimentos. (A)
extragao liquido-liquido (LLE), (B) extracdao em fase solida (SPE) e (C) coluna de imunoafinidade (IAC).

O extrate filtrade da

mosira & percorrido
pela coluna

micoroxina (anticorpo
retém a micotoxina)

para remocio dos
interferentes

cluicic o anticorpo
libera a micotoxina



Extracao a partir da técnica Microextracao em
fase solida

Muito usada para compostos volateis
Septo
é : Agulha%
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Extracao a partir da técnica QUEChERS

(a)

Quechers Acetonitrila = extrai ampla faixa de agrotoxico
(original) Menor extracdo de interferentes lipofilicos
Extracio . lﬂga.-tl_nmh'a
10 mL acetonitrila

Sal diminui solubilidade dos componentes
polares, aumentando sua recuperagao.

Particio

PSA (AMINA PRIMARIA SECUNDARIA)

Sorvente que remove interferentes da matriz
Limpeza

Acucares , acidos graxos, acidos organicos,
pigmentos.




Limpera

Extracao a partir da técnica QUEChERS

l Agitar (1 mminuato)

l Agitar (1 minuto) / centrifugar

Bxtracio

Paricpecio

Analise cromatografica

|



Historico da Cromatografia

Mikhail (Michael, Mikhael) Semenovich Tswett (1903), botanico russo:
Separacao de misturas de pigmentos vegetais em colunas recheadas com
adsorventes soélidos e solventes variados.

éter de
petrolec N
u/mistura de
pigmentos |
CaCO, —, » kpigmentos
/ separados

1906 > Cromatografia = chroma [cor] + graphe [escrever] (grego)



Definicdo de cromatografia

Meétodo de separacao no qual a amostra sofre um processo
de particao entre duas fases: uma permanece imovel
(estacionaria) e a outra percola através dela (movel).

Suporte da Sentido da eluigao

Fase estacionaria fase estacionaria q

. Analitos com
Maior quaniy > pouca afinidade
de interagcoes pela FE sao

FE. Maior retengao eluidos primeiro.
dos analitos.

@ Analito 1 A\ Analito 2

Figura 1. Esquema simplificado de separacao de duas misturas.



Definicdo de cromatografia

Analogia
O processo cromatografico pode ser comparado a um
grupo de abelhas e moscas sobrevoando uma certa regiao.Ao
passarem por uma flor, espera-se algum efeito sobre as
moscas e abelhas.

Fase estacionaria Analitos



Definicdo de cromatografia

Analogia
Para uma mesma mistura, a simples troca da fase
estacionaria pode ser suficiente para alterar completamente a
ordem de eluicao de componentes da mistura.

Fase estacionaria Analitos



Classificacdo

Tipo de

Técnica Fase movel .
cromatografia

Camada
delgada

Liquida

Gasosa



Mecanismo de separacdo

sAdsorcao
="Absorcao (Particao)
*Troca ionica

mExclusao



Mecanismo de separacdo

Adsorcao

A adsorcao ocorre entre a interface entre o solido e a
fase movel, devido aos grupos ativos da superficie.

¢

OH

é)H OH



Mecanismo de separacgdo

Absorcao (Particao)
* Processo intrafacial e baseia-se na diferenca de

polaridade.
OH



Mecanismo de separacdo

ABsorcao ADsorcao

Diferenca entre Absorcao e Adsorcao



Mecanismo de separac¢do
Troca ionica

O Processo quimico onde na FE estao adicionados grupos
ionizaveis.
o A FM é tamponante de acordo com o tipo de trocador usado.

contra-ion

contra-ion ;

Troca Cationica Troca Anionica




Mecanismo de separagéo

Exclusao

* Processo mecanico, onde particulas com tamanhos
diferenciados sao separadas.




Cromatografia liquida de alta
eficiéncia (CLAE)



Cromatografia liquida de alta eficiéncia

—

Quais misturas podem ser
separadas por CLAE ?

e e oo e
0 0.5 1.0 15 2.0 ['2175

Para uma substancia qualquer poder ser “arrastada” por um liquido ela deve
dissolver-se nesse liquido.

¥

Liquidos e sélidos

DE FORMA GERAL:
CL é aplicavel para separacao e analise de misturas cujos constituintes sejam
soluveis na FM. Nao ha limitacao de volatilidade ou de estabilidade térmica.




Cromatografia liquida de alta eficiéncia

Coluna com fase estacionaria

Cromatograma

1 —

Injetor . "
—9 1 .
3
- L Computador

(armazena os dados)
— -

l

Solvente
(fase movel) Amostra

Bomba de Detector
alta pressao

Esquema de um cromatdgrafo liquido




Cromatografia liquida de alta eficiéncia

FASE MOVEL

A fase mc')\{el é o solvente que arrasta a amostra pela coluna (FASE
ESTACIONARIA)

A escolha da fase movel depende:
Compostos a serem separados;
Tipo de coluna;

Cuidados com os solventes:
Eliminacao de impurezas;
Agua ultrapura, solventes organicos;
Uso de filtros no reservatdrio da FM;




Cromatografia liquida de alta eficiéncia

Coluna (Fase estacionaria)

eMaterial: aco inox

eComprimento: 10 a 30 cm
eDiametro: 4 a 10 mm
eFE: Particulas de 5a 10 mm

eEficiéncia: 40 mil a 60 mil
pratos/metro



Cromatografia liquida de alta eficiéncia

Coluna (Fase estacionaria)
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Coluna C18 (Octadecilsilano)

As fases estacionarias
guimicamente ligadas sao as fases
mais importantes da

cromatografia liquida.

Mais usado nos laboratérios de
cromatografia.

Devido: estabilidade do ligante e
por ser compativel com as analises
em fase reversa (mais comuns
utilizadas) e a maioria dos
compostos organicos tem
interacdes com essa coluna.



Cromatografia liquida de alta eficiéncia

Detectores

Dispositivos que examinam continuamente o material eluido, gerando sinal quando
da passagem de substancias.

Grdfico Sinal x Tempo = CROMATOGRAMA
Idealmente: cada substdncia separada aparece como um PICO no cromatograma.



Cromatografia liquida de alta eficiéncia

1R

Detectores

AAAAHJA

UNIVERSALIS:
Geram sinal para qualquer
substancia eluida.

Ex: ESPECTROMETRO DE MASSA

SELETIVOS:
Detectam apenas
substancias
com determinada
propriedade
fisico-quimica.

Ex: FLUORESCENCIA

ESPECIFICOS:
Detectam substancias
que
possuam determinado
elemento
ou grupo funcional em
suas
estruturas

EX: DE NITROGENIO E FOSFORO
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Cromatografia gasosa (CG)



Cromatografia gasosa

2 5 : Quais misturas podem ser
separadas por CG ?

U I\ J
0 0.5 1.0 15 2.0 [.2]f5

Para uma substancia qualquer ser “arrastada” por um fluxo de um gas ela deve
dissolver-se, pelo menos parcialmente, nesse gas.

4

Misturas cujos constituintes sejam
VOLATEIS (=“evaporaveis”)

DE FORMA GERAL:
CG é aplicavel para separacao e analise de misturas cujos constituintes
tenham PONTOS DE EBULICAO de até 300°C e que sejam termicamente
estaveis.



Cromatografia gasosa

—F

| (e

a1 /

\ 5
) 3
: Fonte do gds de arraste: He, Ar, N,, CO,, H,

: Sistema de injegdo da amostra (poucos pL)
: Coluna cromatografica

: Sistema de deteccgdo

i Amplificador de sinal

Registrador

1
2
3
4
5
6:

Esquema de um cromatografico a gas



Cromatografia gasosa

Fase estacionaria

»

» Deteccao

Fase movel

v.s ’/"

7 o ’ -~ .‘\. //.
Esquema de um cromatografico a gas x>



Cromatografia gasosa

Fase Movel - Gas de arraste

INERTE: Nao deve reagir com a amostra, nem com a fase
estacionaria ou superficies do instrumento.

PURO: Deve ser isento de impurezas que possam degradar a
fase estacionaria.

Mais usado HELIO



Cromatografia gasosa (CG)

Fase estacionaria - Colunas
=N EMPACOTADA

J=3a6mm
L=0,5mabm
""" CAPILAR
@=0,1a0,5mm
L=5mal00m

Paredes internas recobertas com um
filme fino (fragéo de um) de FE liquida
ou solida

Fase
Estacionaria




Cromatografia para analise de
agrotoxico em arroz

Nas lavouras Brasil a fora, os agrotdxicos sao utilizados para o controle de
pragas, doencas e plantas daninhas.

O uso de agrotoxicos podem representar significativos riscos ambientais e
a saude humana quando produtores nao utilizam produtos recomendados ou nao
seguem as especificacoes técnicas de aplicacao.




Arroz recusado por exceder LMRs

Rice: FDA Rejected 95
Containers of Vietnam Rice
Products for Pesticide
Residue

Posted on October 5, 2016
By Michael Klein, USA Rice

& L

Viet Nam, one of the largest producers and exporters of rice in the
world, and one that comes under frequent suspicion of violating
World Trade Organization (WTO) obligations, is under new scrutiny
for violating U.S. food safety regulations.

Between January and August of this year, the U.S. Food and Drug
Administration (FDA) rejected 95 shipping containers of jasmine rice
and rice products from Viet Nam citing illegal pesticide residue in all

We were in the dark about Jordan’s new residue norms,
claims rice exporters body

Jordan’s Agriculture Ministry has denied permission for offloading 12 containers
carrying 270 tonnes of basmati rice from a North Indian exporter at its Aqaba
port as Jordanian government laboratories found the pesticide residue in rice
samples examined were higher than the maximum residue level (MRL).

“The samples were found to have residue level (of fungicide tricyclazole) higher
than it is now permitted. However, what is strange was that Jordan did not
notify its decision to revise MRL and as a result, this information was not
publicly available,” said AIREA Executive Director Rajen Sundaresan.

EU norms

“All of a sudden, Jordan has decided to adopt the European Union (EU) norms
for tricyclazole residue, which stands at 0.01 parts per million (ppm). We had
little knowledge about this,” he said, adding that the association has already
written to Apeda and Jordan Chamber of Commerce.

From January 1 this year, the EU decided to not allow the import of basmati rice
whose tricyclazole levels exceed more than 0.01 ppm to its member countries,
affecting most basmati exporters from India.

Prior to the implementation of new norms, the MRL in Indian basmati was 1
ppm. The tolerance levels for tricyclazole in the US and Japan, interestingly, are
much higher, at 3 ppm and 10 ppm respectively.

Indian rice exporters have been lobbying with the Central government for
getting the new norms relaxed by the EU for two years.



Distribuicao de agrotdéxicos no arroz

Tebuconazol - 150 g/hectare

1 aplicacao em estagio R3

~18 mg ia/kg
CASCA
3,3 mg ia/kg
13,6 mg ia/kg _
SOLO + COLMO + FOLHAS 1,1 mg ia/kg
FARELO

Fonte: Dors et al., J. Braz. Chem. Society, 22 (10), 1921-1930, 2011.




Distribuicao de agrotdéxicos no arroz

Arroz polido <0,01 ppm
Arroz integral ~0,13 ppm

= Solo, colmo, folhas“

® Casca

= Farelo

K,
< . ) ?
L [ e
\ r d 2 5

Fonte: Dors et al., J. Braz. Chem. Society, 22 (10), 1921-1930,:2011."




Food Chemistry 270 (2019) 420427
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idation of a multianalyte method for quantification of |

w in rice using a simple dilute and shoot procedure |5

i UHPLC-MS/MS

Lucas Pinto da Silva®, Fernando Madureira®, Eugenia de Azevedo Vargas“,
Adriana Ferreira Faria®, Rodinei Augusti™”

" Departgmento de G, Instinme de Cncins Exaers, Undverddade Federal de Mings Gerals, Belo Hortronte, MG 31270-001, Broz]

® Lahoradrios de Conrole & Qualidade e Sequranga Almensrr (LACGSA), Avendda Raja Gabaglin, 245, Setor H, Bairro Cidade Jardim, Bely Horizonte, MG 30380-103,
Bl

ARTICLEINFO ABSTRACT
Keywords: In the present manuscript an analytcal methodology for the simultaneous determination of ten mycotoxins and
Dilute and shoot six pesticides in rice was developed. This methodology comprises the application of the dilute and shoot protocol

Ultra-Tdgh pedormancs liquid chmmatograply followed by quantification via UHPLC-MS/MS. The methodology was validated and all figures of merit shown to
Tandem mass spectrometry

be within the limits established by regulation. Hence, the recoveries for mycotoxins and pesticides were within

r;:z:jﬂﬁ the specified ranges. Predsion was assessed by repeatability and intra-laboratory reproducibility with standard
deviations smaller than or equal to 20%. The limits of detecion, quantification and dedsion as well as the
detection capacity were determined by the analytical curves wheress the measurement uncertainty was estab-
lished by applying the bottom-up approach. Finally, the current methodology was applied to samples of rice
(n = 42) commercialized in Brazil and positive results were found in only two for deoxynivalenol and zear-
alenone,
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DETECTOR
Espectrometro de massas
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Esquema de um equipamento do tipo Triplo Quadrupolo, onde os dois Analisadores estdo separados

por uma Camara de Colisao.



Analise “multiresiduo”
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Figure 1: Chromatograms Obtained in Multiresidue Analyses of More than 300 Pesticides
Analyzed by GC-MS/MS and LC-MS/MS



Cromatografia para analise de
micotoxinas em arroz

Micotoxinas metabdlitos secundarios produzidos por fungos.

Ja encontradas no arroz, destacam-se: aflatoxinas (AFs), Ocratoxina A
(OTA), Desoxinivalenol (DON), Zearalenona (ZON) e Fumonisina (FUM).
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Formacao de aflatoxinas durante a cadeia produtiva de pequenos graos (PITT et al., 2013).
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Occurrence and simultaneous determinatio Y

rice and bran o

eanup
Hyun Ee Ok, Sang Yoo Lee, Hyang Sook Chun
Adwenced Food Safety Research Group, BE21 Plus, School of Food Science and Technology, (hung-Ang University, Anseong 17546, Republic of Koreo
ARTICLE I NFO ABSTRACT
Article history: A simple and accurate method for simul tanesusly quantifying two co-occurming Fusarium mycotoxins in
Available online 14 December 2017 rice and bran, nivalenol{ MIV) and deoxynivalenol {DON), is described. The method involves the use of an
immunoaffinity column for cleanup and HPLC-TN detection for quantification. The limits of guantifica-
Keywords tion were <1109 ug kg ! for the two toxins in rice and bran. The mean recoveries from blank samples
Bran ) spiked at levels of 1001000 pg kg | were 86.2-106.6% for NIV and 93.1-106.2% for DON, with relative
gf”:"" r!l‘:_: ) standard deviations of 6—15% for NIV and 3—11% for DOM, respectively. The detection rate of NIV in 482
ietary intake

rice and 239 bran samples was 34-96%, where the level ranging from 5.7 to 27914 ug kg !, whereas that

Hi‘ﬂ_ali::;almﬂl for DON was 10.4-448% with levels ranging from 7.1 to 6556 pg kg~ . The co-occurrence rates of NIV
Cimnliameme: detrmminstion and DON were 91% 149% and 41.5% for white rice, brown rice, and bran, respectively, The estimated
White rice dietary intakes of NIV and DON for the Korean population based on the occurrence data were well below

Deoxinivalenol e Nivalenol
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Fig. 1. HPLC-1W chromatograms obtained for nivalenol {NIV) and descynivalenol (DON) in standard solution (a)* and naturally contaminated white rice (b), brown rice (c], and
bran {d). *A standard solition comprising NIV (500 ng mL™"), DOM (500 ng mL™"), 3-acetyl-decxy rivalenol (3-ADON) (500 ng mL™"), and 15-ADON (500 ng mL™") was used tc
obtain this chromatogram.
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David Romera®, Eva M. Mateo®, Rufino Mateo-Castro”, José V. Goémez®,
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* Deparriment of Analytical Chemisry, Universinnt de Vaolinoig, Dr. Molmer 50, E-#6 100 Burjasor, Valencia, Spain

I!'-"LH.T[CLE.[NFD ABSTEREACT
I'u.'eywdj: In this report, a UPLC-ESI-MS/MS method for the simultaneous determination of aflatoxins, ochratoxin A,

Feedstuffs zearalenone, deoxynivalenol, fumondsing, T-2 and HT-2 toxins, fusarenone X, diacetoxyscirpenol, and 3- and 15-

\‘!}'ﬁ?mini acetyldeoxynivalenol in feedstuffs was developed. A quadrupole-ime-of-flight mass spectrometer detector

:Iqmd d‘ummamg;r.aphy (QTOF-MS) operating in full scan mode was combined with the UPLC-ESI-MS/MS system to confirm the

B ppeckmmelry identity of detected mycotoxins and to identify other possible microbial metabolites occurring in samples. Sixty-

[TPLC-MS/MS . , \ ' , ,

[ /PLC -~ QTOF - MS two feed samples from the Spanish market were analyzed. Extraction of metabolites was carmmied out with
acetonitrle-water-formic acid (80:19:1, vwv/v)h Method detection and quantification limits and performance
criteria set by Commission Regulation (EC) No 401/2006 were fulfilled. Relatively high levels of the main
regulated mycotoxins and presence of non-regulated mycotoxins in feed samples were found. This is the first
stdy in which mycotoxing amd other microbial metabolites occurmring in feed are smdied using a
UPLC-QTOF-MS system being therefore a reference report.




Cromatografia para analise de
compostos fenélicos

v'Determinacdo de compostos fendlicos em arroz

v'Os metabdlitos primarios e secundarios tém sido usados para
discriminar a origem geografica dos alimentos.

v cromatografia gasosa e a cromatografia liquida, acopladas a
espectrometria de massa tem sido utilizada.

v'Andlise de fendlicos



Cromatografia para analise de
compostos fenélicos
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Cooking quality properties and free and bound phenolics content of brown, @uwmm
black, and red rice grains stored at different temperatures for six months

Valmor Ziegler®, Cristiano Dietrich Ferreira, Jessica Fernanda Hoffmann, Fabio Clasen Chaves,
Nathan Levien Vanier, Mauricio de Oliveira, Moacir Cardoso Elias

Departamento de Ciéncia ¢ Temologio Agroindusmial, Universdade Federal de Peloms 9601 0-900 Pelotas, RS, Brazl

ARTICLE INFO ABSTRACT

Keywords: The changes in cooking quality and phenolic composition of whole black and red rice grains stored during six
Oryza safva months at different temperatures were evaluated. Brown rice with known cooking quality properties and low
F'CGﬂ:IB.F‘:-'Et quality phenolic levels was used for purposes comparison. All fee genotypes were stored at 13% moisture content at
Flereomoids temperatures of 16, 24, 32, and 40°C, Cooling time, hardness, free and bound phenolics, anthocyanins,

Phaenalic acds proanthocyaniding, and free radical scavenging capacity were analysed. The traditional rice with brown pericarp

exhibited an increase in cooking time and free phenolics content, while rice with black pericarp exhibited a
reduction in cooking time after six months of storage at the highest studied temperature of 40 °C There as
increases in ferulic acid levels occurred as a function of storage temperature. Red pericarp toe grains showed
decreased antioxidant capacity against ABTS radical for the soluble phenolic fraction with increased time and
storage Emperatire.




Cromatografia para analise de
compostos fenélicos

Bound phenolic content (pg g ) of brown, black, and red pericarp rice grains stored at
different temperatures for six months.

Storage temperature TC) p-Coumaric Ferulic Quercetin
Browr

Initial 51.5 = 0.4 e 2251 = 0.5b nd "

16 53.1 = 0.0 de 237.8 = 00a nd

24 527 + 0.2e 220.5 + 0.3 be nd

32 S54.4 = 0.9d 2262 = 21b nd

4y 46.2 = 0.3f 2123 = 1.1 cd nd

Black

Initial 35.2 = 0D5h 1797 = 4.3f 1.6 = Lda
16 39.0 = 02g 207.2 = 46d 1.2 = 0.0Ob
24 356 =2 0.1h 181.7 = 3.8 ef 0.9 %= O0c
32 355 = 0.2h 1829 = 0.9 ef 1.1 = 0.0Ob
40y 346 = D4h 1796 = 01fF 1.6 = 0.0a
Red

Initial B34 %= (4a 217.5 = 2.5 bc nd

16 6532 = 0D2b 2069 = 0.3d md

24 B2 = 3a 2049 = 1.8d nd

32 51.8 = 0D4b 2078 = 1.2d md

40y 263 = 0¥ cC 188.6 = .3 e nd

* Simple arithmetic means of three replicates * standard deviation. Different lower
case letters within a column indicate significant difference by Tukey's test (p = 0.05).
** nd = not detected.
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Discrimination of genotype and geographical origin of black rice grown in = )
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ARTICLEINFO ABSTRACT

Keywords: Physicochemical properties, cooking time, and phenolics profile of two black rice genotyvpes grown at six dif-

Oryzo sarfva ferent locations In Brazil were determined. The cultivar IAC 600 and the elite-line AE 153045 wore used. The

EJEE authenticity maln growing locations for black rice were consldered, as follows: Alegrete (ALG), Capso do Ledo (CPL),
razilian rice

Guaratinguetd (GUA), Roselra (ROS), Santa Vitdria do Palmar (SVP), and Taubaté (TET). Principal component
analysls (PCA) and supervised partial least squares-discriminant analysis (PLS-DA) from liguid ehromatography-
mass spectrometry (LC-MS) data sets showed distinction among genotypes and locations. Quercetin-3-0-glu-
coslde and vanillic acld were the most relevant compounds for discriminating genotypes, SVP location provided
the most distinctive black rice, with greater total phenollcs content. Characteristics of black rice from SVP
location were assoclated to effects of latitude and wind conditions. Hesperetin, vanillic actd, quercetion-3-0-
glucoslde, and p-coumaric acld were the most relevant compounds for discriminating locations,

Flavonolds
Anthocyanins
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Figura 5. Cromatogramas das fragoes soluvel ¢ insoluvel de uma
amostra de arroz-preto: a) fracao solavel antes da hidrolise; b) depois
da hidrdlise; e ¢) fracao insolavel.

Mira et al., 2008. Ciénc. Tecnol. Aliment. vol.28 no.4 Campinas Oct./Dec. 2008
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ARTICLE INFO ABSTRACT
Article history: Browning ocours in parboiled nce as a result of the Maillard reaction that negatively affects consumers'
Received 22 February 2017 acceptahility. The aim of this study was to evaluate the ability of gallic acd, glycine, reduced glutathione

Received in revised form 4 May 2017
Accepted 9 May 2017
Available online 10 May 2017

and 1-cysteine at 0.1, 0.5, 1.0 and 2.0% levels to inhibit browning reactions during the parboiling of rice
Gallic acid and t-cysteine did not exhibit browning inhibition effect at the studied levels. On the other
hand, glycine and the higher concentrations of reduced glutathione ( 1.0 and 2.0%) were able to promote

a whiter color and a low free 5-hydroxymethyl-2-furaldehyde content (HMF). The highest level of 2.0%
Parboiled fice for glycine and reduced glutathione favored protein extractahility and a weal-cﬁ_lr protein-starch matrix,
Maillard resction roughly increasing the broken grains percentage. Cooking time changed just for reduced glutathione-
Glycine-treated rice treated rice, as a result of their weaker protein-starch matrix and the greater ability of the grains to soften

Reduced glutathione during cooking.
Rice whiteness & 2017 Elsevier Ltd. All nghts reserved.
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Fig. 3. Molecular weight distribution profiles of proteins in non-parboiled and parboiled rice (A), and comparative protein extractability profile between control treatment
and glycine- and reduced glutathione-treated rice at the highest level of 2.0 (B). Fractions | and [l indicate the region comprised by dimers, trimers and more polymerized
forms of proteins; fraction [l indicate the chromatogram region comprised by (2-p) glutelin subunit pairs; fraction [V indicate the region comprised by «- and p-glutelin
subunits of rice glutelins; and fractions V and VI indicate the low molecular weight albumins, globulins and/or prolamins.
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Absiract

Background and objectives: This study evaluated the volatike profile by solid-phase
microextmction (SPME}zas chmomatogmphy'mass spectmometry (GOMS) and the cooldang
guality propertics of seven ammatic and one on-aomatic rice genotypes g in Broeedl
Findings: Twenty-thres wolatile compounds were identified by SPME-GC/MS
analysis. PCA and PLS-DA allpwed the separation of amomatic and non-aromatic
genotyvpes. PLS-DA analysis revealed six compounds as discriminating bet ween
groups: 2-acetyl-1-pyrroline (2-AF), decnal, 2-hexanone, 2-pentylfumn, 1-hex-
anol, and hexanal. 2-AP was detected only in aromatic genotypes, and the content
varied from 0.21 w 057 pefe. Cooking time changed from 23.5 two 38.3 min in
the new aromatic genotypes while hardness changed from 52.7 to 10007 M.
Conclusions: Our  study mevealed six wvolatile compounds  as discriminants
betwesn aromatic and non-aromatic genotypes grown in Bmedl, 2-AP was identi-
fied only in aromatic genotypes. Genotype BES exhibited the best general perfor-
mance since their volatile compounds msults indicate less off-flavors (hexanal),
higher 2-AP content, and similar cooking time and hardness to IRG and JAS.
Significance and novelty: Results may help dee chain in selecting Braxilian geno-
tvpes of ammatic rice to be grown in Brazl and distributed worldwide. Also, this

wiork may serve as a starting point for future work on ammatic rice authenticity.
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ARTICLE INFO ABSTRACT
Keywords: The consumption of rice milk has increased, mainly by individuals intolerant to laciose or allergic to cow milk.
Arsenic speciation However, rice milk contains As. In this sense, the concentration of As in rice milk should be controlled. In the
LC-ICP-MS present study it is proposed a methodology for determination of As{I), dimethylarsenic (DMA), mono-
Rice milk

methylarsenic (MMA) and As(V) species in rice milk vsing LC-ICP-MS. The main features of the methodology are
fasl analysis, casy and simple sample preparation, where the sample is 3-fold diluted in the mobile phase and
then filtered. The four arsenic species investigated were detected in the analysed samples, being As(V) the main
species. The limit of guantification of the method anges from 0025 o 043 pg L ! As. The analyle recovery
ranged from 81 1o 116% for samples spiked to 1.00pg L " or 5.00pg L' As and the relative standard deviation
was betler than 5%.



