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Europe ranks third in the world in wheat production 
and has emerged as a major exporter owing to ideal 
growing conditions of France . Although a considerable 
diversity exists among French, Italian or Spanish 
breads, most are produced from lean formulas by 
craftsmen on the oven hearth of small shops, giving 
loaves with crisp and glossy crust and a full-bodied 
flavor . These characteristics have governed for man y 
years the major requirements of wheat quality: 
relatively soft types with low or medium protein content 
and satisfactory balance between resistance to 
deformation and extensibility of the dough. Some 
recent trends in European wheat breeding (increase of 
medium hard types among the leading high-yielding 
cu ltivars) and new procedures for breadmaking 
(mechanization of dough handling and dividing, use of 
refrigerated or frozen doughs) are described. Their 
consequences on the need to better understand the 
behavior of grain during milling as well as the 
mechanisms of dough formation (availability of 
extensible doughs) and their fondamental bases are 
discussed. In addition, processing requirements and 
wheat quality requirements for new applications (flour 
blends, sourdough, wholemeal breads, fermented 
products) are reviewed in the fram e of agro-industrial 
EC share-cost or concert ed res earch actions. 



)( 

0 
.0 

c: 
c: 
.Q 
êii 
E 
!2 
c: 
Q) 

a. 
>-
1-

THE AMERICAN ASSOCIATION OF CEREAL CHEMISTS 

ABSTRACT SUBMISSION FORM 
(see announ ced deadline for submission date} . . ....,. 

TYPE OF PRESENTATION (check one): O Tec hni ca l Sessio n O Poster Session O Either Techn ical or Poster ~ Symposiu m 

Are you wllllng to chair a session? 0 Yes [:R No 
Vo u wi ll rece ive confi rmation of rece ipt of the Abs tract from the prog ram chairman by April 1, 1993. 

TITLE OF PAPER: 
Quality Characteristics of Wheat Cultivars for Flour and Br ead 
Production in Southwestern Europe. 

Jean-Claude Autran and Pierre Feillet. 
AUTHORS : 
(Und erlin e nam e of speaker) 

(Telephone numb er of (33) 67 61 22 17 
• prim ary speak er --- -­

Fax numb er --- - - -­
Complete Bu siness Mail Address 
of Each Author (nonmemb er 
speakers check here O to 
rece ive regis tra tio n materials.) 
(Li st addr ess only once if all 
auth ors at same address.) 

(33) 67 52 20 94 

INRA, Laboratoire de Technologie des Céréales 
2 Place Viala 
34060 Montpelli er Cedex 1 
France . 

WHERE WORK WAS DONE: 

Cla ssification. Select th ree subj ect areas and their corresponding numb er cod es from the list on the ot her side of this page, and record 
your choices here. Sessions will be ar ranged and posters g rouped with these preferences as a gu ide . 

Cod e 

1. - - 2. -- 3. -­

O Yes O No 

ls this paper sub mitt ed for an award? If so, wh ic h 
award 

ABSTRACT : ln sing le-space type : T itl e of Paper 
(using capi tal and lowe rcase letters) . Authors ' 
Names and Addr esses. One lin e o f space . Abstract. 
Use onl y boxe d area. For best reproduction, use 
carbon ribbon. SUBMIT THI S FORM and a co py . 

PLEASE NOTE : 
No individu al may be the presenter or senior author 
of more than two papers. One coau thor of eac h 
abstract submi tt ed for presentation du ring the tec h­
nica l and pos ter sessions mu st be an A ACC 
member . The Progra m Committee reserves the right 
to reject subm issions. NOTE : A 35-mm proj ector 
is part of the standard Au di o Visual pac kage for 
oral presenta tions. Overheads will not be available. 

A li presentatio ns at the annual meet ing are th e 
prop erty of the AACC and shou ld be submi tted to 
one of ils j ou rnals for publ ica tion. Excepti ons to 
this po licy may be requested by check ing the app ro­
pria te box and are subj ect to con firmation in wr it ing. 

Use of materials presented at the annua l meetin g 
is not permitted by those other than the auth ors 
with out wrltten permission of the auth ors . 

Check one of the fo llowlng : 
LJ I w ill submlt my paper to Coroa / Chomls try ® 

O I will submi t my paper to Cerea l Foo ds Wor/d ® 

O I request a release of my paper; to submil to 

bec ause -- - ------ ----

I unde rstand and will abi de by the pub licat ion 
po lic ies of the AACC stated abov e. 

Signatur e: - -- - ------ - --

Quality Characteristics of Wheat Cultivars for Flour 
and Bread Production in Southwestern Europe.~ 
Claude Autran and Pierre Feillet. INRA, Laboratoire 
de Technologie des Céréale s , 2 Place Viala, 34060 
Montpelli er Cedex 1, France. 

Europe ranks third in the world in wheat produc tion -· 
and has emerged as a major export er owing to id eal 
growing conditi ons of France. Although a consid erable 
:div ersity exist s among French, Italian or Spanish 
breads, most are produced from lean formulas by 
craftsmen on the oven hearth of small shops, giving 
loaves with crisp and glossy crust and a full-b odied 
flavor . Thes e characteristics have governed for many 
years the major requirements of wheat qu alit y : 
r elatively soft types with low or medium prote in cont ent 
and satisfactory balance betw een r esistance to 
deformation and exten sibility of the dou gh . Some 
r ecent trends in Europ ean wheat br eedin g (incr ease of 
medium h ard typ es among th e leadin g hi gh-yie lding 
;cultivars) a nd new procedur es for breadmakin g 
(mechani za tion of dough handl in g and dividing, use of 
r efr igerat ed or frozen dough s) are dcscrib ed. Th eir 
con se quenc es on th e need to bette r und er st and the 
behav ior of gr ain during milling as well as th e 
me chani sms of dou gh form atio n (av ail abilit y of 
exte nsibl e dou ghs) and th eir fundam ental bases are 
di scusse d. In add iti on , process ing re qui r ements and 
_wheat quality r equ ire ments for new applicati ons (flour I 
bl ends, sour dough, who lemea l breads, fermente d 
prod uct s) are reviewed in the frame of agro-in du st ri al 
·EC share-c~ st or concert ed research actions. 



I //Il 

Quality Characteristics of Wheat 
Cultivars for Flour and Bread Production 

in Southwestern Europe 

Jean-Claude Autran and Pierre Feillet 

Laboratoire de Technologie des Céréales, 
INRA 

2 Place Viala, 34060 Montpellier, France 

Thank you, Mr. Chairman, thank you for invitation 
to participtae to this ICC Symposium and talk 
about wheats and breads in Southwestern Europe. 
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I I 111 Wheat and Flour : Production 
and Export (88-89-90-91 Mean, Million Tons) 

China 

ex-USSR 
EEC 
USA 
In dia 
France 

Canada 

Australia 

[World] 

Colleagues and friends, 

Production 
92.6 

85.3 

83.8 

58.3 

51.2 
32.4 

26.5 

13.5 

[540.0] 

Export 

20.9 
33.4 

18.7 
18.7 

10.4 

[98.8] 

This first slide shows a 4-year mean of the 
production and exportation of wheat and flour in 
the world. 

It shows that Western Europe and especially EC 
ranks third in wheat production and has emerged 
as a major exporter . Especially important is the 
French wheat production (32.4 Mi tons) owing to 
ideal growing conditions in France. 
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Wheat Production in 
Western Europe 

France Germany UK ltaly Spain Portugal 

The second slide shows the wheat production in the 
main European countries 

In this talk we'll report quality characteristics of 
wheat cultivars for flour and bread production in 
Southwestern Europe, i.e. France, Italy, Spain and 
Portugal. 
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Southwestern Europe 

Here is a map of Europe indicating the location of 
these four countries: France, Italy, Spain and 
Portugal. 
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Trends of South-Western Europe 

Wheat Production 

• Increasing production in less area 

• Intensive or very intensive cultivation 
(Paris Basin) 

• Large variations in quality between 
regions 

• Importance of variety in the domestic 
grain trade (electrophoresis inspections) 

And here is a slide indicating that the main trends of South-Western Europe production 
are characterized as follows: 

- Increasing production in less area. French wheat production has doubled in the last 50 
years, and crop yields have increased 3.5 times . There is a similar trend in the other 
countries, with some differences (50 % of the wheat produced in Italy and 25 % of that if 
Spain are durum), although the picture is changing following the reformation of the 
European Agricultural Policy. 

- Very intensive cultivation with an average yield of 92 bushels / acr), which is still on a 
continuous increase, and considering that the Paris Basin and the northern areas even 
produce much higher yields (higher than 150 bushels per acre in many places) . 

- Large variations in quality between regions (due to the small size of our productive areas, 
compared to North America or Australia), and a strong seasonal effect resulting in 
variable quality. The consistency of the quality of the greater part of existing wheat in 
insufficient because of too great a sensitivity to agronomie and climatic factors. In contrast 
with the coastal regions of North Europe , where the crop can be cultivated intensively 
(but where sprouting puts a severe strain on both yield and quality) , in Southern parts of 
Italy and in Spain and Portugal, the climate is often the factor limiting both yield and 
quality . 

- Impo rta n ce of varie ty in the dorn estic gra in trad e. Millers and oth er members of the 
wheat sector have based their trade policy on the declaration of variety and perform 
electropho re sis inspections from as many as several thousand of deli veries per year. 

- Shorter and short er life of varieties: generally 3-5 years now , which stands against the 
situ ation 10 years ago (Fran ce kept typical quality standards such as Hardi or Capitole 
du ring more than 15 years ). 
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As in all other Western nations, per capita daily 
bread consumption has declined in the recent 
decades . For instance, in France, it declined from 
350 to 165 g and no longer occupies as preeminent a 
place in the diet as it once did. Nevertheless, it is 
well known that in all Southern Europe countries, 
bread still continues to play an important 
socioeconomic role and that most consumers would 
not like to do without it. Most consumers make 
daily purchases of fresh bread from small bakeries. 
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Proportion of lndustrial Bread 
in Europe 

This slide shows a picture of industrial bread production :% 
of industrial bread/ all bread in the various European 
countries. 

In contrast with North Europe (the UK, the Netherlands, 
Denmark, Germany, Belgium) there is a much lower 
percentage of industrial bread in South-Western European 
countries: In France, only 20 % of all bread is produced in 
large wholesale bakeries; less than 10 % in ltaly and Spain. 
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At first sight, a considerable diversity exists among 
French, Italian or Spanish breads: e.g. baguette 
(France), gressini (ltaly), sour dough breads (Spain), 
etc . 
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In fact, many of the South European breads are 
produced from lean formulas by craftsmen on the 
oven hearth of small shops. 
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South Europe an Breads Diff er from 

American or British Loaf 

• Essentially four ingredients - flour, water, 
yeast, salt 

• Small amounts of ascorbic acid and no 
shortening, sugar, dry milk, etc. 

• Normally baked on the oven heart rather 
than in a pan 

• The dough is eut with a blade before 
baking 

•DRI\ E 

Therefore, it is clear that typical South European breads differ from 
the conventional Americal or British loaf in three main respects: 

-They are made of essentially four ingredients - flour, water, yeast , 
and salt- with small amounts of ascorbic acid, but little or no 
shortening, sugar, or dry milk , and no potassium bromate. 

- They are normally baked on the oven hearth rather than in a pan 

- The dough is eut with a blade, immed iately before cooking. 
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I I 111 Typical French Bread Formula 
'baguette' 

• Ingredients O/o 
- Flour 60 

- Water 100 

- Yeast 2,5 
- Salt 2,0 
- Ascorbic acid 0,005 

• Possibly 
- Malt 0,3 

- Lecithin 0,3 

A formula representative of a typical French bread 
(baguette, pain parisien, gros pain). 
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Such breads are characterized by a crisp eggshell 
crust (1/8 inch thick), an open grain, an attractive 
flavour, and high crust :crumb ratio, especially in 
the long types such as the baguette. 
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Ali these tacts have governed for many years the 
major requirements of wheat quality in 
South-Western Europe: 

- Traditional breadmaking required relatively soft 
types of wheats with a protein of 10.5-12.0. 

- Unlike in English or American breadmaking, very 
high protein contents were detrimental to baking 
score . 

- Also , baking quality specifications have been 
extensively based on the W, P, and G 
characteristics shown by the Chopin Alveograph . 
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This slide shows the relationship between French 
baking score and flour protein content, 
demonstrating that high protein contents are 
detrimental to (French) baking score .. 
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... whereas in the case of the American loaf , the 
relationship between baking score and flour protein 
content has been reported as essentially linear. 
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Sorne typical alveographe curves are shown on 
this slide. Especially important is a satisfactory 
balance between the two main parameters: P 
(resistance to dough deformation) and G (dough 
extensibility), the latter being perhaps more critical 
and sometimes a better indicator of our 
bread-making ability than the Windex itself. 
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As a consequence, quality specifications for cultivar 
registration in France, ltaly, Spain and Portugal 
include alveographe data (in complement with 
protein content, Zeleny test and sometimes baking 
score) . 

On the other hand, recommended specifications by 
millers and bakers are primarily based on 
alveograph characteristics. For instance, millers use 
to recommend: 

- W > 200 and P/L < O. 7 

... whereas cookie-makers recommend: 

- W < 150 et P/L < 0.5). 

But this is, in fact, a picture of the traditional 
end-uses. 
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Several important changes in wheat technology have occurred over 
the last years, that are worthy of mention: 

- The decrease of manual handling of the dough and the 
mechanization of dough dividing 

- The introduction of cold methods in a majority of bakeries , either 
dough refrigeration, to better contrai fermentation and to limit the night 
work of the bakers, or dough freezing, which is largely used by 
supermarket bakeries . For instance, as measured by the alveograph 
W index , the strength needed for baking has evolved from 1 OO in the 
1950s, to at least 250 today, even for ordinary (baguette) 
breadmaking . 

- Moreover , the rapid development of new products such as rolls , or 
fast food breads, or buns now requires W indexes as high as 300 or 
350. 

- On the other hand, new specifications for higher protein contents (up 
to 14 o/o) are resulti ng from increased export trade. 
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Figure 3 : Part de la production industrielle du pain 

dans les pays européens (en% du total) 

1960 · 1965 1970 1975 

Ali these changes have been more or less taken 
into account in the European breeding 
programmes. 

Much stronger lines have been selected, as shown 
by the increase of the W index in the last 40 
years ... 
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... and many new strong cultivars are now quite 
extensively grown. 

For instance, this slide shows the main bread wheat 
cultivars grown in ltaly 1992 indicating mean W and 
quality classes. Ali have a relatively high baking 
strength and 3 of these leading cultivars (Pandas , 
Manital, Galia) have W a index > 250-300. 
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... and in France, 4 of the main cultivars (out of 8) 
fall into a high or very high baking class and are 
now recommended by the National Association of 
Mill ers (Soissons, Sidéral, Récital, Forby). 
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However, these new stronger wheats were derived from crosses with 
oversea (Mexican, very hard) genotypes and, as a consequence, we 
are now facing with new quality problems unknown before in 
South-Western Europe. For instance: 

- an increased endosperm hardness (occurrence of medium hard 
types in the leading cultivars) 

- consequently, more starch damage 

- consequently, an under-hydration of the protein network in doughs 
(excessively tough doughs, lacking extensibility, with P/L ratio> 1, 
and sometimes > 2 or 3) [especially in the case of genotypes - or 
phenotypes - with high pentosan content] . 

- possible problem of dough hydration in quality evaluation by 
alveog raphe 
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-

So, when aiming at improving further wheat quality, it is now necessary to better 
understand the two main parameters that are becoming critical, and that 's why 
the new research lines now concern: 

a) the physico-chemical bases of miling quality, including wheat hardness, 
endosperm (fragmentation and separation of endosperm particles . 

b) the mechanisms of dough formation, especially physico-chemical bases of 
extensibility in order to tailor new cultivars giving strong and extensible doughs . 

For this second point, in complement with Peter Payne's studies on HMW 
subunits of glutenins, the improvement of baking quality in South-Western 
Europe [because of a different baking technolology, and also because of 
different climatic conditions - hot, dry condit ion causing premature ripening that 
often tends to lower dough extensibility], it may be recommended to develop 
further studies on allelic variation of other fractions such as LMW subunits of 
glutenin , as well as simple and rapid quantitat ion of specific subunits, or of the 
main fract ions: HMW, LMW and gliadins. 

Page 23 



I //Il Recent observations 

• EC wheats are not really adapted to a 
wide range of applications, especially 
to their future developments 

•New industrial processes have not been 
described in terms of wheat quality 
requirements 

• Poor consistency of quality 

In conclusion, I'd like toto point out some other 
recent observations: 

- EC wheats have been improved, but thay are still 
not really adapted to a wide range of applications, 
especially to future developments: new 
technologies of bread-making, wholemeal bread, 
cookie-making, starch-gluten separation, flour 
blends, sour doughs, sweet products), 

- also, because most of the biochemical and genetic 
studies have taken the white breadmaking as 
reference, new industrial processes have not been 
described in terms of wheat quality requirements, 

- and we still have a poor consistency of quality . 
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ECLAIR Programme: To Explore and 
Improve the Industrial Use of EC Wheats 

• Objectives: 
• 1) To fill the gap between process development 

and its understanding in terms of processing 
requirements and wheat quality requirements. 

• 2) To stimulate breeding and development of 
wheats capable of satisfying the present and 
future demands of European industry and the 
export market. 

• 
This is why a big 4-year programme, aimed at 
exploring and improving the industrial use of EC 
wheats (in the framework of the ECLAIR -
European Collaborative Linkage of Agriculture and 
Industry through Research - programme), started in 
1991, involving 23 laboratories in 7 European 
countries, and whose objectives are: 

1) To fill the gap between process development and 
its understanding in terms of processing 
requirements and wheat quality requirements. 

2) To stimulate breeding and development of 
wheats capable of satisfying the present and 
especially the future demands of European 
industry and the export market. 
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