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Is butter a carb?
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Forum internacional de normatizacao do comércio de alimentos;
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alimentos e seguranca alimentar.
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http://www.codexalimentarius.org/
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Definition:

Dietary fibre means carbohydrate polymers' with ten or more monomeric units® , which are not hydrolysed
by the endogenous enzymes in the small intestine of humans and belong to the following categories:

¢ Edible carbohydrate polymers naturally occurring in the food as consumed,

¢ carbohydrate polymers, which have been obtained from food raw material by physical. en-
zymatic or chemical means and which have been shown to have a physiological effect of
benefit to health as demonstrated by generally accepted scientific evidence to competent
authorities,

synthetic carbohydrate polymers which have been shown to have a physiological effect of
benefit to health as demonstrated by generally accepted scientific evidence to competent
authorities

Methods of Analysis for Dietary Fibre
— To be agreed.

" When derived from a plant origin, dietary fibre may include fractions of lignin and/or other compounds when
associated with polysaccharides in the plant cell walls and if these compounds are quantified by the AOAC gra-
vimetric analytical method for dietary fibre analysis : Fractions of lignin and the other compounds (proteic frac-
tions, phenolic compounds, waxes, saponins, phytates, cutin, phytosterols, etc.) intimately "associated" with plant
polysaccharides are often extracted with the polysaccharides in the AOAC 991.43 method. These substances are
included in the definition of fibre insofar as they are actually associated with the poly- or oligo-saccharidic frac-
tion of fibre. However, when extracted or even re-introduced into a food containing non digestible polysaccha-
rides, ey canno efined as die 1Dre. T combined wilh polysacchrides, (ese assoclated substances
may provide additional beneficial effects (pending adoption of Section on Methods of Analysis and Sampling).

? Decision on whether to include carbohydrates from 3 to 9 monomeric units should be left to national authorities.




codex alimentarius commission
AVA

Fibra alimentar € constituida de polimeros de carboidratos* com dez* ou
mais unidades monomeéricas, que ndo sdo hidrolisados pelas enzimas
enddgenas no infestino delgado e que podem pertencer a frés
categorias:

FOOD AND AGRICULTURE WORLD tl‘f j > “%
ORGANIZATION HEALTH Nftj

« Polimeros de carboidratos comestiveis que ocorrem naturalmente nos
alimentos na forma como sao consumidos;

« Polimeros de carboidratos obtfidos de material cru por meio fisico,
quimico ou enzimdatico e que tenham comprovado efeito fisiologico
benéfico sobre a saude humana, de acordo com evidéncias
cientificas propostas e aceitas por autoridades competentes;

« Polimeros de carboidratos sintfétficos que tenham comprovado efeito
fisioldgico benéfico sobre a saude humana, de acordo com
evidéncias cienfificas propostas e aceitas por autoridades
competentes.
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Food Chemistry CHEMISTRY

journal homepage: www.elsevier.com/locate/foodchem e

Codex dietary fibre definition - Justification for inclusion of carbohydrates from 3
to 9 degrees of polymerisation

Elizabete Wenzel de Menezes *, Eliana Bistriche Giuntini, Milana Cara Tanasov Dan,
Fabiana Andréa Hoffmann Sarda, Franco Maria Lajolo

Depto. Alimentos e Nutricdo Experimental, Faculdade de Ciéncias Farmacéuticas, Universidade de $do Paulo, 05508-000 S&o Paulo, SP, Brazil

(A e . . R
Auséncia de embasamento cientifico, metodologico ou fisiologico

que justifique a diferenciacdo entre carboidratos ndo disponiveis com
GP <10 e GP 210;

Harmonizacdo (varios paises e entidades ja incluiram carboidratos de
GP 3-9 na definicdo de FA);

kExis’réncio de métodos analiticos adequados
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Standard

Provisions

Method

Principle

General methods that do not measure the lower molecular weight fraction (i.e. monomeric units<=9)"*

All foods""

Dietary fibre based on precipitation in 4
parts alcohol and 1 part water. Resistant
insoluble and soluble polysaccharides.
lignin, and plant cell wall.

AOAC 985.29

Enzymatic  gra-
vimetric

All foods "

Dietary fibre based on precipitation in 4
parts alcohol and 1 part water. Resistant
insoluble and soluble polysaccharides,
lignin, and plant cell wall .

AOAC 991.43

Enzymatic
vimetric

All foods""

Dietary fibre based on precipitation in 4
parts alcohol and | part water. Resistant
insoluble and soluble polysaccharides,
lignin, and plant cell wall ‘.

AOAC 992.16

Enzymatic
vimetric

All foods "

Dietary fibre in food and food products
with less than 2% starch ‘Y.

AOAC 993.21

Non-enzymatic
gravimetric

All foods "

General methods that measure both the higher (monomeric units > 9) and the lower molecular weight fraction (mono-

meric units <=9

Dietary fibre based on precipitation in 4
parts alcohol and | part water, quantitated
as component neutral sugars, uronic acids,
plus Klason lignin.

)(2)

AOAC 994.13

Enzymatic
chemical

All foods "

Dietary fibre based on precipitation in 4
parts alcohol and | part water. Resistant
insoluble and soluble polysaccharides,
resistant malto-dextrins, lignin, and plant
cell wall.

AOAC 2001.03

Enzymatic  gra-
vimetric and Lig-
uid chromatogra-
phy

I

All foods "

Dietary fibre (Soluble + insoluble poly-
saccharides + lignin + resistant starch +
oligosaccharides).

AOAC 2009.01

Enzymatic-
Gravimetric-High
Pressure  Liquid
Chromatography
Method




Methods that measure individual specific components (monomeric units: the whole range for each type of

covered)?

components is

All foods "

Insoluble dietary fibres in food and food
products

AOAC991.42

Enzymatic
vimetric

gra-

II

All foods "

(1—=3)(1—=4) Beta-D-Glucans

AOAC 992.28

Enzymatic

II

All foods "

Soluble dietary fibres in food and food
products

AOAC 993.19

Enzymatic
vimetric

II

All foods "

(1—=3)(1—=4) Beta-D-Glucans

AOAC995.16

Enzymatic

II

All foods "

Fructans (oligofructoses, inulin, hydro-
lyzed inulin, polyfructoses, fructooligo-
saccharides)

AOAC 997.08

Enzymatic &
HPAEC-PAD

II

All foods "

Fructans (oligofructoses, inulin, hydro-
lyzed inulin, polyfructoses, fructooligo-
saccharides)

AOAC 999.03

Enzymatic &
colorimetric

II

All foods "

Polydextrose

AOAC 2000.11

HPAEC-PAD

All foods "

Trans-galacto-oligo saccharides

AOAC 2001.02

HPAEC-PAD

All foods "

Resistant starch (Recommended for RS2
& RS3)

Other methods'”

AOAC 2002.02

Enzymatic

All foods

Insoluble glucans and mannans of yeast
cell wall (for yeast cell wall only)

Eurasyp (European association for
specialty yeast product) - LM Bo-
nanno. Biospringer- 2004 — online
version :
http://www.eurasyp.org/public.techni
que.home.screen.

Chemical
HPAEC-PAD

Fructo-oligosaccharides (monomeric

units<s)

Ouarné et al. 1999 in Complex Car-
bohydrates in Foods. Edited by S.
Sungsoo, L. Prosky & M. Dreher.
Marcel Dekker Inc, New York

HPAEC-PAD

All foods

(3)

Non-starch polysaccharides (NSP)

Englyst H.N, Quigley M.E., Hudson
G. (1994) Determination of dietary
fibre as non-starch polysaccharides
with  gas-liquid chromatographic
high performance liquid chroma-
tographic or  spectrophotometric
measurement of constituent sugars —
Analyst 119, 1497-1509

Enzymatic Gas-
Liquid Chroma-
tography Method




Tipos de métodos

" Gravimétricos

: Fibra bruta (FB)

: Fibra detergente neutro (FDN) e acido (FDA)

" Enzimico-gravimeétricos

: Fibra alimentar total (FAT)

: Fibra alimentar soltuvel (FAS) e insoluvel (FAl)

" Enzimico-quimicos

Por espectrofotometria

:Por cromatografia liquida de alta eficiéncia (HPLC)




glucosa [GLUS]
fructose [FRUS]
palactose [GALS]
mannoss [MAMNS]
rhamnose

polyals / akditols
[GRP_SUGCH]

sorbite] [SORTL]
mannital [MANTL]
wylital [XYLTL]

(Westenbrink et al., 2013)

SLNJArs available oligosacchandes
maltoss [MALS] maho-cligosaccharides
isomaltoss starch hydrolyeates
sucrose [SUGE] malodextrins
lactose [LACS]
frehaloss [TRES]
alditolafpolyols
[GRP_SUGOH]
malftol [MALTL] imulin [IMUILM]
lactitol [LACTL] fructo-oligosaccharides (FOS)
iso malt [ISOMALT] galacio-oligosaccharides (GOS)
polydaxtrose [POLYDEXS]
resistant
raffinose [RAFS]
stachyose [STAS]
verbascoss
kestose
niystoss
legenda:

available carbohydrate fractions

DP = degree of polymerization

LMWDF = low molecular weight dietary fibra
HMWDF = high molecular weight dietary fibre
between [ | = EurcFIR component identifier

available
homao polysaccharides

etarch [GRP_STAR]
amyloss [AMYS]
amylopectin [AMYF]

resistant starch [STARES]
RS1 [STARES1]
RS2 [STARESZ]
R53 [STARES3]
R54 [STARES4)
celluloss (NSPIHMSDF) [CELLU]
B-glucan (NSF)
insoluble B-glucan in yeastmolds
| soluble B-glucan in cereals

hemicelluloss [HEMCEL]

insoluble pentosan
soluble pentosan
locust bean gum/galactemannan
guar and arabic gums (SHMW DFhydrocolloid)

pectin [PECT]
insolubse

soluble pactin
carrageanan (SHMWDF hydrocolloid)
alginate
e
chitosan



alditois/polycis
[GRP_SUGOH]

maliitcl [MALTL]
lactitol [LACTL]
iso malt ISOMALT]

(Westenbrink et al., 2013)

irsulin [INULN]

resistant starch [STARES]

fructo-oligoeaccharides (FOS) R51 [STARES1]
galacte-oligosaccharides (GOS) RS2 [STARESZ]
polydextross [POLYDEXS] R53 [STARES3]
resistant matodexinin RS54 [STARES4]
raffinose [AAFS] celluloss (MSP/IHMSDF) [CELLU]
stachyose [STAS) B-glucan (NSF)
verbascoss inscluble B-glucan in yeastmolds
kestose soluble B-glucan in careals
mystose
hemicelluloss [HEMCEL]
penicsan
insciubde pentosan
soluble pentosan
locust bean gumigalactomannan
guar and arabic gums {SHMW DFhydnocodloid)
legenda: 1 |
— -
available rate f soluble pectin
camagesnan [ SHMW DF hydrocolloid)
alginate
DP = degree of polymerization hi

LMWDF = low molecular weight dietary fibra
HMWDF = high molecular weight dietary fibre
between [ | = EurcFIR component identifier




Mas... Qual a diferencga?

Lignina

Celulose

Hemi-
celulose

Pectina

Fibra sol.
nao-pectina

Amido
resistente

PAREDE CELULAR

POLISSACARIDEOS DE PAREDE CELULAR

POLISSACARIDEOS NAO-AMIDO

POLISSACARIDEOS NAO-DIGERIVEIS

FRA

CAO NAO DIGERIVEL

Fibra Bruta
FDA
FDN

AOAC991.43
FAI
FAS
FAT

AOAC 2011.25
FAI

FASAPM
FASBPM

FAT

"

i




Tipos de métodos

" Gravimétricos

: Fibra bruta (FB)

: Fibra detergente neutro (FDN) e acido (FDA)

(

" Enzimico-gravimeétricos

: Fibra alimentar total (FAT)

' Fibra alimentar soldvel (FAS) e insoldvel (FAI)

\.
\.

" Enzimico-quimicos

Por espectrofotometria

iPor cromatografia liquida de alta eficiéncia (HPLC)




AOAC 2009.01:
FIBRAALIMENTAR DE ALTO PESO MOLECULAR
FIBRAALIMENTAR DE BAIXO PESO MOLECULAR
FIBRAALIMENTAR TOTAL DE ALTO E BAIXO PESO MOLECULAR

AOAC 2011.25:

FIBRAALIMENTAR SOLUVEL DE ALTO PESO MOLECULAR
FIBRAALIMENTAR SOLUVEL DE BAIXO PESO MOLECULAR
FIBRAALIMENTAR INSOLUVEL
FIBRAALIMENTAR TOTAL DE ALTO E BAIXO PESO MOLECULAR

'AOAC 2002.02:
AMIDO RESISTENTE: TIPO 1; TIPO 2; TIPO 4;

TIPO 3

AOAC 985.29:
FIBRAALIMENTAR TOTAL

AOAC 991.43:
FIBRAALIMENTAR TOTAL
FIBRAALIMENTAR SOLUVEL
FIBRAALIMENTAR INSOLUVEL

| AOAC9o7O8: | P
i _AOAC999.03: i AOAC 2000.11: !
~ INULINA/FRUTO- _ BN POLIDEXTROSE
| OLIGOSSACARIDEOS AOAC 2001.02: :
AOAC 2001.0 GALACTO-
S EDETR A OLIGOSSACARIDEOS

(Westenbrink et al., 2013)



Métodos enzimico-gravimeétricos

Enzymes
mimicking human
digestion

Precipitation
using ethanol and
filtration

(MEGAZYME, 2015)



Preparo da amostra

v’ Vidraria -

=

v" Granulometria
[ 60 mesh = 0,250 mm }

v' Mdaximo de 5% de lipidios
[ Extracao em Soxhlet }




Cuidados e correcoes

v Enzimas
Devem ser altamente purificadas

v’ Precipitacdo da fracdo soltvel

v’ Proteina residual
Deve ser descontada =% Analise de proteina no residuo

v Minerais residuais
Devem ser descontados == Analise de cinzas no residuo



AOAC 985.29 <+ AOAC 2009.01

Prosky Method
AOQAC 985.29

Harsh conditions
Bacterial a-amylase,
(pH 8.2, 1002C)
Resistant starch is
underestimated

Filtrate containing
NDOs is discarded
and not measured

Dried and
defatted food

sample

Enzymes
mimicking human
digestion

Enzymatic Diges
containing simple sugars
n " -b "

Precipitation
using ethanol and
filtration

Ash Protein

McCleary Method
AOAC 2009.01

Physiological
conditions
Pancreatic a-amylase,
(pH 6, 372C)
Resistant starch is

included

Filtrate containing
NDOs is collected and

analysed by HPLC

(MEGAZYME, 2015)



AOAC991.43 <+ AOAC 2011.25

Lee Method d ;E‘:&Tﬂ d McCleary Method
AOAC 991.43 AOAC 2011.25
sample

Harsh conditions . Enzymes Bhysiological
Bacterial a-amylase, | mimicking human W“‘dm“m
(pH 8.2, 1002C) digestion Pancreatic a-amylase,
' g2
Resistant starch is Herfiz:laijt i:afc]h is
underestimated Enzymatic Digest included

containing simple sugars
and non-digestible fraction

v

Filtration of enzymatic digest
prior to precipitation measures
insoluble dietary fiber

Filtrate containing Precipitation

NDOs is discarded using ethanol and
filtration

Filtrate containing
NDOs is collected and

and not measured analysed by HPLC

Ash
Protein €

(MEGAZYME, 2015)



AOAC 985.29 <+ AOAC 2009.01

HPLC-RID

mV

FASBPM -
o e—

Det.A Ch1

30

min

25

20

15

10




mV

AOAC
991.43

a-amilase bacteriana
(pH 8,2, 100°C)
Amido resistente é
subestimado

Filtrado contendo

Amostra seca e
desengordurada (1g)

Enzimas

mimetizando a
digestdo humana

utilizando etanol

Solugdo digerida
contendo agucares
simples e fragdes nao
digeriveis

Filtracdo
A 4

Filtrado

Precipitagao

AOAC
2011.25

Condigoes
fisioldgicas
a-amilase pancredtica
(pH 6, 37°C)
Amido resistente é
incluido

Filtrado contendo
OND é coletado e

OND ¢ descartado e filtragdo I analisado por HPLC
Filtrado
FASBPM Adaptado de Megazyme (2015)

i P DetA Chi
200t
150-
100-
50
.

] T ¥ T T T T T T T T T T T
0 10 15 20 25 30

min

FASBPM
v FOS
v GOS

FASAPM

v Pectina
v B-glucanos

FAI

v' Celulose
v Hemicelulose

AOAC AOAC
991.43 2011.25
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Food Chemistry CHEMISTRY

journal homepage: www.elsevier.com/locate/foodchem

Evaluation of methods of analysis for dietary fibre using real foods and model foods

ntents lists available at SciVerse ScienceDirect

Klaus Englyst®**, Michael Quigley? Hans Englyst?, Bhavna Parmar® Andrew Damant®, Selvarani Elahi®, .
Paul Lawrance Food Chemistry

journal homepage: www.elsevier.com/locate/foodchem

J O URNAL O F

AGRICULTURAL AND and other high starch containing matrices
FOOD CHEM'STRY K. Brunt *, P. Sanders

Adaptation of the AOAC 2011.25 Integrated Total Dietary Fiber
Assay To Determine the Dietary Fiber and Oligosaccharide Content
of Dry Edible Beans

Adrienne E. Kleintop,” Dimas Echeverria," Leslie A. Brick," Henry J. Thompson,* and Mark A. Brick*®' Food Research Intemational 85 (2016) 144-154

Improvement of the AOAC 2009.01 total dietary fibre method for bread

+Depa.r‘fmen'f of Soil and Crop Sciences and 1Depa.rm'lent of Horticulture and Landscape Architecture, Colorado State University,

Fort Collins, Colorado 80523, United States SR ERD ) CREHEIRE IR

Food Research International

journal homepage: www.elsevier.com/locate/foodres

Review

Dietary fibre: The scientific search for an ideal definition and
methodology of analysis, and its physiological importance as a carrier of

bioactive compounds
860 DOI 10.1002/star. 201500017 Stare
Fernanda Teixeira Macagnan **, Leila Picolli da Silva b, Luisa Helena Hecktheuer ®

RESEARCH ARTICLE

Determination of total dietary fibre and available carbohydrates:
A rapid integrated procedure that simulates in vivo digestion

Barry V. McCleary, Naomi Sloane and Anna Draga
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22,30°

2011.25 991.43
FA soluvel

2011.25  2011.25 991.43

FAAPM FA total

‘ 23,54

s b] 10,61 (FASBPM)
12,69 2,08 (FASAPM)

4,132

o B

FA insoltvel

2011.25 991.43
FA soluvel

2011.25  2011.25 991.43

FAAPM FA total




Consideracoes finais

v’ Falta de consenso em relacdo a
definicao;
v’ Posicionamento da ANVISA;

[ Meétodos enzimico-gravimeétricos }

v Custo 1;
v Conhecimento aprofundado;
v M3o de obra capacitada.




Consideracoes finais

Alto Baixo | Separa soluvel Amido Oligossacarideos

Métodos . . . e
Peso Peso de insoluvel Resistente nao digeriveis

Somente

AOAC 985.29 Sim Nao Nao AR3 Nao
) - ) Somente o
AOAC991.43 Sim Nao Sim Nao
AR3
AOAC 2009.01 Sim Sim Nao Sim Sim

AOAC 2011.25 Sim Sim Sim Sim Sim
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