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Gluten-free diet characteristics

Properties and nutritive value of
pseudocereals and minor cereals

Increasing use of pseudocereal and
minor cereals in food products

Overview on the investigations on the
application of pseudocereals and
minor cereals in gluten-free products
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BACKGROUND

DESIGNING AND DEVELOPING GLUTEN-FREE PRODUCTS:
A COMPLEX TASK

« Designing gluten—free products is both an
opportunity and a challenge

» Products specifically designed, developed and
produced to meet nutritional needs in people
suffering from gluten intolerance are demanded

» Gluten presents unique properties

« Obtaining high quality gluten free products is
a challenge for Food Science and Technology
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BACKGROUND
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BACKGROUND

QUALITY

’ »
The best designed/ and \'
carefully calculated?  diet
doesn’t have much use if the”
person it is intended fd¥, findsg it
unacceptable. 3

Eating is not only o 'satigfy
nutritional needs of the W
Is also a pleasure!!!!. ’/ )

Prof. Grande Covian, 198\8
: \\
Even if you are celiac. ¥..
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« SAFETY AND NUTRITIONAL REQUIREMENTS OF CELIAC CONSUMERS

« GF PRODUCTS WITH HIGH QUALITY STANDARDS

A 4

THE PRODUCTION OF HIGH QUALITY GF FOOD FROM
PSEUDOCEREALS AND MINOR CEREALS REQUIRES

COMPREHENSIVE RESEARCH
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SYSTEMATIC REVIEW ON THE RESEARCH ON PSEUDOCEREALS IN
GLUTEN-FREE PRODUCTS
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OVERVIEW ON THE INVESTIGATION AND USE OF
PSEUDOCEREALS AND MINOR CEREALS IN GF PRODUCTS

BAKERY PRODUCTS
« PASTA

Li - SNACKS

- BABY-FOOD

- BEVERAGES

FLOURS
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CHARACTERIZATION OF FLOURS FROM
PSEUDO AND MINOR CEREALS

AMARANTH

« |tis necessary to
understand molecular
background and behaviour
to improve their utilization

| QuiNoA

<
'~ BUCKWHEAT

MIJO

TEFF
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TECHNOLOGICAL
PROPERTIES OF FLOURS

« Pseudocereals and minor
cereals flours differ in
technological properties ...

Fat cotitenit [ {wjwh based on fresh weight] and fatty acid profile of Oour samples [ (wiw) of total lipids]”

Wiheat Wholewheat  Rice Dat ik Buiclonrtyeat Sorghim M aize Teff
Fat 1810057 56301045 0502006 ET4L080° BSHE025% 421074 5500317 248 £046° 439 £026°

. . . Mytistic 14:0 148 20014 D10 L0000 044200020 D24 LDO01T D122 OOMF 011 L0000 D i 022 £ 0003
° StarC h es d Iﬁe N size, S h a  ralmiric 16 1974 £ 0076 1697 £ 00119 2243 £ 0O14% 2062 £00D1Y 9770004 1578 £003° 1352£021F 1262 £0015 1086 00401

Steatic 18:0 041 £ D054 075 £00MF 24500127 17120007 0E320004" 208 £00017 128000 207 20000 414 20051
am | Ose/am | 0 eCtI n I'atl 0 Oleic 1841, 9¢ 1400060 1273+ 0007 4001+ 00197 4185 0004 2393 + 004" 3653 + OPI12° 3040 + 005 2608 +001F 2947 + 0320
y y p Linoleic 18:29, 12 2574 200540 6079 £ 00X0F 2036 £ DODS 2656 20011 5268 £ 00120 3301 2 0010 4931 £ 013% 5473 £ 001 4000 £ 0183

a-Linnletic 174200040 5042000 16120000 07120014 4D 20001Y 578 LOO0ST 2222 001° 208 £000° 220 20072

15:3%9, 12,15
Bicosenoic 200111 161+0016" 07240007 05320007 10640007 156+0001° 327 +0007° 032+ 001 026 2000 078 207
Satirated fatty acids 3894 £0038° 1897 £ 00N 2635 £ 00357 2342 £0001° 1156 £ 0005 2143 £ 00217 1519 £ 0215 1521 L0005 1614 £ 00750
Un satutated BOOE + 00448 §0.72 + 00019 7325 £ 0038 TLTE £ 00057 544 + OO0 BOOE + 00445 8381+ 021° 3420 £ 0000 8366 £0075

* Pasting properties are diffe _zwee

“Walues followed by the same letter it the same row are not significantly different {p = 0.05)

141 1201 1501 371 11 91 2211 261 211

« Compositional differences

{hermical composition of ghiten free and wheat Qours (values based ob feesh weelght of samples)®

eXlst (protel n S, ||p|ds’ Wheat Wholewheat  Rice Qat Ouibea Buclwhear  Sotghum Maize Teit

Protein [ 100 g] 1154+ 107 89 +017  733+£003° 651 +008° 1348 +004° 1219+ 038" 488 +004° 550+0160 1254 £051%
f| b re Total statch [5100 g]  GEOEE2340 5724 £026° TTS2 £042% GOSE + 166 4888 2070 6135 £ 2155 TIZ04£152% TIEL & 0408 GTT7 £5.04°
e Amylose [% of 21101260 2110 £ 20830 2135 £ 000 2042 £ 2490 482 £ 085 1595 2061 1818 £ 0559 2201 & 0828 1972 1 009K
total starch]
Datnaged Statch TES 041" 4D £0BT 15244155 491 006 471070 263+0250 A66+£10%F 452+030° 208 +0227
(&0 g]
Tutal digtaty J44 0019 11425127 0434015 4051040 T14£0230 2184 011% 45140015 262 £045% 4541057
fre [£/100 g]
. . Spluble dietary 1342001 1600407 014£006¢ 0362000 1771014 048 £0179  0722004% 064+ 014" 035 £017
« Application for each e [5100¢]
Phytate [£100 g] DIGEDOT OTTL0010 0214001 0274001% 13410000 0540080 04040009 DOOLO0T 15210210

Palyphenals [mg/100 g] 1304 £023% 220 +042° 141622450 2216+ 0167 7824 + 0467 465.47 £ 2241° 103.30 + GOE° 9785 + DBAT 175.65 + 1 48Y

prOdUCt must be StUdIed Calories [lcalf100g] 361 36E 359 393 385 368 376 362 380

. - “Values followed by the same letter it the same row are not significattly different {p = 0.05).
and optimized

I—Iager a, Journal of Careal Science SE(2H2) 238 247
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CHARACTERIZATION OF FLOURS FROM
PSEUDO AND MINOR CEREALS

AMARANTH

It is necessary to
understand molecular
background and behaviour
to improve their utilization

| QuiNoA

d
- BUCKWHEAT

 Use of flour or fractions

* The effects of processing
have also been studied

« Traditional and new
technologies under study
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USE PSEUDOCEREALS AND MINOR CEREALS IN
GF BREAD TYPE PRODUCTS

DrSchar

Page 12



PSEUDOCEREALS AND MINOR
CEREALS IN GF BREAD

* Most studied GF product

* Role of gluten in bread type
products is critical

* First efforts of scientists
concentrated on rice, maize
and oats

* Recent studies show that
pseudocereals and minor
flours are feasible
ingredients in the
formulation of GF breads

DrSchar
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BREADS

Successful  formulation of pseudocereal-

containing gluten-free breads (Gambus et al, 2002;
Moore et al., 2004; Kiskini et al., 2007; Alvarez-Jubete et al., 2009;
2010; Mezaize et al., 2009; Torbica et al., 2010; Hager, 2012; Mariotti et

aI., 2013); Fig. 3 g{w (a)a::cel}(b)
CEdAn|
Tudlorheatand lun frea
contml breads

Pseudocereals addition resulted in higher loaf
volume and softer crumb, lower staling rate and
good sensorial quality.

The resultant breads also had a significantly
higher levels of protein, fiber and minerals,
higher content of polyphenol compounds and
increased in-vitro antioxidant activity.

However, results depend on the pseudocereal,
the % of addition and the bread formulation and
processing.

Table 1: Chemical composition, antioxidant capacity and phenol

content of the gluten-free and wheat breads.

Bread type TProtein
GF contral 4.18 =00
Amaranth 1.6 +00
Quinda 0.1 01
Buckwhzat &4 x04
YWhaat brzad 138 £0.1

1 fodreweight bzl 2 (kg Trmlag! 1009 W)
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BREAD

 Minor cereals have also been
studied in GF breads.

« Several researchers have reported

on the production of gluten-free SORGHUM TEFF
Arendt et al., (2008)

bread from sorghum and millets
(reviewed in Taylor et al., 2006)
and teff (Arendt et al., 2008)

* Good results when combined with
sourdough fermentation

TEFF Ferrer-Mairal et al (unpublished)
«  Teff flour combined with sourdough

good results both in fresh and par-

baked breads, with high sensorial

quality.
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- - - - wheat ===——huckwheat
walty
yeast dough-lik vinegnr-like
oat flakes-like vouit-like
cooked potato-like buttery
popeontlike, roasty pealike
mouldy

Hager, A.S. et al., (2012)

Eur Food Research and Technolgoy
235: 333-344

 Pseudo and minor
cereals show better
suitability than other
GF ingredients

« Ultilization as part of
a composite
formulation can lead
to product
improvement

====wheat sorghum
malty
veast dough-like— = - vinegar-like
/N B~/ \
7. ")l(-..‘ Va
oat flakes-like /" "‘ 4
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OTHER BAKED PRODUCTS.......

BISCUITS, CAKES, PUFF PASTRY, CRACKERS

* In biscuits

Good results for quinoa and buckwheat as the only
starch components (Kuhn et al, 1994).

Biscuit crispiness was in the order buckwheat > quinoa
> amaranth, and biscuits containing buckwheat and
amaranth were preferred in a sensory panel
(Schoelenchner et al., 2006).

Granola bars and muesli with good sensory evaluation
with popped or extruded amaranth or quinoa.

* |n crackers

Buckwheat flours may be used in gluten-free cracker
formulation without adversely affecting the sensory
properties of crackers (Sedj et al., 2011)

« Ingeneral, good results when different cereals,
pseudocereals and minor cereals are combined

Page 17 DrSchar
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.
PASTA

* By combining pseudocereal flours with other flours

7/
GF macaroni from blends of quinoa and rice flour obtained by extrusion at 60 anc
77 °C successfully produced (Borges et al., 2003)

Good quality spaghetti produced from blends of corn, soy, oat, and quinoa (5-15%)
flours (Caperuto et al., 2001; Mastromatteo et al., 2011)

Incorporation of amaranth to rice flour (25:75 ratio), combined with the cooking-
extrusion process, improved the nutritional quality of pasta, while maintaining ga
cooking behaviour (Cabrera et al., 2012)

* 100 % pseudocereal flours pasta

Amaranth lowers texture firmness, affects flavour and decreases cooking tolerance -
Quinoa increases cooking loss — Buckwheat best ability

Best results by the combination of amaranth, quinoa, and buckwheat (20:20:60),, Wit / T
6% of egg white powder and 1.2% of emulsifier (Schoelechner et al., 2010). : 2 B

« Pasta with pseudocereal flours, low Gl (Hager et al., 2013).
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.
USE ON OTHER PRODUCTS

Greater expansion
Lower hardness
Remarkable stability of lipids

+ EXTRUDED PRODUCTS s PR R TR,

‘—l B ! 3
Corn 80% - Amaranth 20% Corn 80% - Quinoa 20% Corn 80% - Kaiiwa 20% Control - Corn 100%

S I T R T T

JM. Ramos Dige et ol / Journal of Cereal Science 58 (2013) 55—67

 TORTILLAS

“‘\\ \ .'
§ a“.i"‘ ;‘.‘.-f'.'\
 NON-DAIRY BEVERAGES 7», "-,'3_:}7 » e
B e
+ INFANT FOOD e
\;; 'd—(s;’
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BEER

* |tis possible to produce beers from
sorghum, millet, maize, amaranth,

guinoa and buckwheat (Blaize and
Arendt, 2008; Meo, 2011).

« Beers differ in foam stability, colour
opacity and flavour,

« Combination of different gluten-free
materials results in beer, which are
closer to conventionally brewed
beers.

DrSchar
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AVAILABILITY IN THE MARKET

Buckwheat
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.
CONCLUDING REMARKS

HIGH-QUALITY PRODUCTS ARE EVEN MORE IMPORTANT IN A GLUTEN FREE DIET
THAN IN CONVENTIONAL DIETS

- INTEGRATION OF PSEUDOCEREALS AND MINOR CEREALS IN GLUTEN-FREE
PRODUCTS IS A VALUABLE CONTRIBUTION

- IT IS POSSIBLE TO PRODUCE GLUTEN-FREE PRODUCTS ENRICHED WITH
PSEUDOCEREALS AND MINOR CEREALS WITH HIGH NUTRITIONAL AND SENSORIAL
QUALITY

- GOOD RESULTS HAVE BEEN OBTAINED BLENDING CEREAL AND PSEUDOCEREAL
FLOURS IN PRODUCTS SUCH AS BAKED PRODUCE, PASTA, SNACKS, BEVERAGES
AND BABY-FOOD PRODUCTS.

P‘* - X \
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PRESENT AND FUTURE

RESEARCH FOOD - i
INSTITUTES MANUFACTURERS

SUBLIC GLUTEN
ADMINISTRATION - FREE X ASS%ECII,IAA%?QNS
PRODUCTS

ANALYTICAL & :&

LABORATORIES FOOD 4
SERVICES
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