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Abstract

In this paper a chain model for 
organic durum wheat pasta was 
presented; in particular, the va-
riety and grain processing tech-
nologies more appropriate for 
improving the end product quali-
tative traits were assessed. The 
durum wheat varieties were se-
lected through agronomical trials 
in that demonstrated to be well 
adapted to the organic farming 
in the chosen growing area. The 
pasta products, particularly sug-
gested for the short production 
and distribution systems, were 
obtained by using a single durum 
wheat variety. Two milling sys-
tems, which allowed to produce 
semolina (19.7% particle-size dis-
tribution <180 mm) and “semo-
lato” (10.6% with particle-size 
distribution <180 mm), and two 
drying temperatures (50° and 
80°C) during the pasta making 
process were also applied. As 
regards the global cooking value, 
the qualitative aspect more im-
portant for pasta consumers, the 
“monovarietal” pasta samples 
obtained from sufficient to op-
timum assessments in relation 
to raw materials (semolina or 
“semolato”) and drying tempera-
ture diagrams utilized; as matter 
of fact in comparison with semo-
lina, the use of “semolato” and 
80°C drying temperature allowed 
to produce pasta having the best 
cooking quality. In the paper the 
opportunity for increasing the 
market value of organic pasta 
through label transparency about 
durum wheat variety identity as 
well as applied processing was 
discussed.

INTRODUCTION

In the last years the demand of organic foods at world-
wide level has been continuously in growth and, at 
present, organic farming is one of the fastest-growing 
segments of Europe and United States agroindustry (Lu 
et al., 2005). As it is well known Italy, leader in Europe for 
organic food production and export, is in the higher world 
positions for organic cultivating area which, currently, is 
more than one million hectares with about 51,000 opera-
tors involved in the sector (SINAB and IFOAM data).
Research has an important role in growth and progress 
of organic agriculture; the development of this agriculture 
practice, preserving the natural resource base, determines, 
in fact, the need of on-farm survey and experimental re-
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search to increase the knowledge and 
transfer to the farm. To this aim recent 
research has been carried out within the 
main institutions (also the Italian Ministry 
of Agriculture, MIPAAF, financed a group 
of research projects, covering the main 
crop chain) by exploring the first problem 
areas in organic agronomic conditions.
Within the projects financed by MIPAAF, 
in the cereal sector the research focused 
on the critical aspects of wheat organic 
growing i.e. yield, resistance to biotic and 
abiotic stresses, organic management in 
terms of nitrogen fertilizer and agricul-
tural techniques. Specific attention was 
also paid to investigate on agronomical 
systems suitable for improving the qual-
ity and safety characteristics of durum 
wheat raw material. In this context, con-
sidering that in organic farming synthetic 
inputs cannot be applied and the permit-
ted substances (organic fertilizers, natural 
pesticides) can be uneconomical in the 
long-term period, the research explored 
the biodiversity management as suitable 
strategy to safeguard organic production 
qualitative traits. Research aimed to test 
specific cultivars for such agricultural sys-
tem i.e. variety characterized by a high 
efficiency in the use of nitrogen, resistant 
to pests and diseases, suitable for yield-
ing grain with high qualitative traits. In 
this aim, at present, organic farmers often 
prefer cultivars which are selected and 
adapted to local specific conditions (soil, 
climate and production system), since the 
availability of organic varieties is scarce, 
i.e. varieties selected through breeding 
programmes for sustainable and organic 

production systems; moreover, the local 
breeds generally show higher perform-
ance as regards the nutrient use efficiency 
under organic agronomical conditions.
Data from field trials carried out in this 
project for three years under different 
organic practices allowed to evidence the 
factors which can affect the quality prod-
uct performance and, on the other hand, 
demonstrated as an adequate control 
of some limiting factors could permit to 
improve the quantitative and qualitative 
aspects of durum wheat organic produc-
tion.
This paper presents additional results 
in order to furnish further indications to 
improve the chain of organic pasta prod-
ucts; in particular, the use of a single high 
quality durum wheat variety to introduce 
the “monovarietal” brand in the label 
and increase the market value of the end 
product is discussed. The actual pres-
ence on the market of “monovarietal” 
pasta is limited; the pasta industry, in 
fact, prefers to use semolina blends that 
guarantee homogeneity and stability to 
product quality characteristics. Organic 
pasta production with “monovarietal” 
brand, responding to the main reasons 
for organic food consumer – i.e. percep-
tion of natural and safe raw material, 
good organoleptic attributes, adequate 
whole process information (Schmid et 
al., 2004; Midmore et al., 2005) – could 
favour the increase of organic pasta con-
sumption both for occasional and regular 
organic buyers as well as provide a new 
market opportunity for farmers and for 
the other organic channel actors.
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THE STANDARDS FOR THE DEVELOPED CHAIN MODEL

stage. A broad range of variability and a 
different behaviour in N organic fertilizer 
use both for the quantitative and qualita-
tive aspects of grain production were 
evidenced. Applied organic fertilizer in-
creased the yield of 17%, on average, 
(N0=3.17, N80=3.71 t/ha) but the cultivar 
response significantly differed. In par-
ticular some genotypes were markedly 
favoured, as the yield increase was very 
significant, up to 32%. At N80 one out 
of the most productive varieties also fur-
nished grain with the highest test weight 
(82.7 kg/hl). As concern qualitative traits, 
as expected, the applied N fertilizer 
promoted the qualitative response; in 
fact, at the highest nitrogen fertilizer 
rate all varieties generally showed bet-
ter performance in terms of protein 
content and quality, the mean amount of 
protein being 13% d.m. The two chosen 
cultivars showed grain with the best 
qualitative potential in the three years 
owing to a higher ability in grain nitrogen 
accumulation and also differentiated for 
other qualitative traits more directly as-
sociated with durum wheat end quality, 
in particular the insoluble protein frac-
tion (Sgrulletta and De Stefanis, 1989). 
The added organic fertilizer favoured the 
cooking quality (D’Egidio et al., 1982), on 
average the products had a good global 
cooking value but the cultivar response 
was different, the data allowing to evi-
dence some optimum products. Further 
details on the effect of the agronomic 

The raw material

The durum wheat chain model was de-
veloped in a South Italy area particu-
larly devoted to durum wheat production. 
Agronomical trials carried out during three 
years (2004-2006) in the identified area 
(Foggia, Puglia) allowed to identify some 
genotypes responding to the research 
objectives, i.e. showing good perform-
ance under organic farming (sufficient 
grain yield and good quality raw material); 
in particular, two durum wheat cultivars, 
constituted in the years 80-90th and, at 
present, scarcely cultivated, were chosen 
for the following process steps; the two 
cultivars were very adapted to South Italy 
area where the trials were carried out and 
where usually provided good quality prod-
ucts under conventional management.
The two varieties, included into a group 
of 15 durum wheat genotypes, were 
screened for potentially high quantita-
tive and/or qualitative traits among local 
breeds at present not cultivated or little 
spread, recent cultivars and varieties 
known for good quality grain production 
under hard agronomic and environmen-
tal conditions, too. The trials were per-
formed in a certificated organic soil on 
chick-pea as previous crop; the nitrogen 
use efficiency was evaluated by compar-
ing one trial with only N fertilizer residue 
of previous legume (applied N=0) and an 
other with additional organic N fertilizer 
(N=80 kg/ha) supplied in the shooting 
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variability factors on yield and qualitative 
characteristics of organic products as 
well as the different behaviour of all the 
examined varieties are reported in De 
Stefanis et al. (2008).

The pasta-making process

The two cultivars were successively 
grown in open field (organic certified soil) 
adopting the best identified agronomical 
conditions. The single variety grain was 
utilized for “monovarietal” pasta yielding 
and appropriate process conditions were 
applied in order to safeguard and enhance 
the product quality characteristics.

Milling
In order to enhance the quality of raw 
material obtained from these varieties, 
the grain was processed by applying two 
different milling systems. In this aim the 
grain of both cultivars was milled in pi-
lot plant for producing semolina (19.7% 
particle-size distribution <180 mm) and 
in semi-industrial milling plant for mak-
ing “semolato” (10.6% with particle-size 

distribution <180mm). As evidenced in tab. 
1, in general terms the materials showed 
good qualitative characteristics; the pro-
tein concentration was about 11.6% d.m., 
in agreement with the Italian legislation 
(Regulation N. 187/2001) and Disciplinary 
for pasta production of Italian Association 
for Organic Production (AIAB, PT.07 
Rev.01/2002); no significant differences 
were evidenced both between the two 
cultivars and the two milling systems. The 
gluten quality of semolina and “semolato” 
was in the medium class and one of the 
two cultivar showed better gluten quality 
performance. For both varieties the grain 
processing in “semolato” didn’t alter the 
visual aspect of materials but, as expected, 
in respect of traditional semolina caused 
an increase in the ash content (data not 
reported) that, however, resulted in agree-
ment with the Italian legal limits provided 
for the “semolato” product (0.90-1.35% 
d.m., Regulation N. 187/2001).

Pasta making process in pilot plant
Pasta, spaghetti shape, was produced 
both with semolina and “semolato” in 

Table 1 - Chemical composition of utilized semolina and semolato and cooking values of the corresponding 
pasta samples dried in pilot plant at two temperatures.

Local varieties Protein content W alveographic index Yellow coloura Pasta global cooking valueb

 % d.m.   50°C 80°C

Semolina
A1 11.4 200 18.3 64 70
B1 11.5 140 18.9 57 76

Semolato
A2 11.6 185 20.7 69 76
B2 11.8 165 21.0 63 78
a was measured by yellow index (coord. b*).
b low <55, sufficient ≥55 and <65, good ≥65 and <75, optimum ≥75.
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pilot plant using two drying diagrams at 
different temperatures, 50° and 80°C, 
according to the standard procedure 
(D’Egidio et al., 1982). The use of “sem-
olato” with 80°C drying temperature in 
pasta making process gave the best re-
sults in relation to cooking test (tab. 1); in 
these conditions, in fact, both spaghetti 
presented optimum organoleptic proper-
ties (global cooking values: 76 and 78). 
On the other hand the application of the 
same drying diagram on the semolina 
provided a lightly different response be-
tween the two cultivars (global cooking 
quality: 70 and 76). At 50°C drying tem-
perature both semolina and “semolato” 
gave end-products of inferior quality, the 
experts classified these pasta with suf-
ficient or good cooking value.

Pasta making process in semi-industrial 
plant
The product suitability for organic market 
was verified by furnishing “semolato” 
from the two selected cultivars to the Pasta 
Industry (Fabbri Pasta Industry, Strada 
in Chianti - Firenze). In order to produce 
pasta (spaghetti shape), the technological 
process was performed in old traditional 
conditions at 35°C drying temperature 

for a long time (64 h). Tab. 2 reports the 
qualitative traits of the pasta products ob-
tained from a single durum wheat variety. 
In general the chemical composition, i.e. 
moisture, protein and total lipid contents, 
was similar in both products. The ash 
content was higher than the traditional 
product, however it met the limits that 
the law provides for pasta manufactured 
with “semolato”, and the colour was quite 
similar to the pasta produced with whole 
semolina without alterations in terms of 
visual aspect (fig. 1).

Table 2 - Chemical composition and cooking value of pasta produced with semolato in semi-industrial plant 
by using 35°C drying temperature.

Local Moisture Protein content Lipid content Ash content Yellow coloura Pasta global
varieties % % d.m. % d.m. % d.m. (b*coord.) cooking valueb

A3 11.3 11.9 1.4 1.3 29 70
B3 11.5 11.8 1.4 1.2 29 72
awas measured by yellow index (coord. b*) on whole spaghetti samples.
blow <55, sufficient ≥55 and <65, good ≥65 and <75, optimum ≥75.

Fig. 1 - The two pasta products obtained from 
a single durum wheat variety in semi-industrial 
plant.
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In relation to cooking quality charac-
teristics in the table is reported the 
final value of the global cooking assess-
ment obtained by averaging the score 
of three experts which on cooked pasta 
evaluated surface stickiness (amount of 
substances adhering to pasta surface), 
firmness (resistance to chewing) and 
bulkiness (high or low tendency of pasta 
to remain in a mass). As it is shown the 

experts indicated a good global quality in 
particular by estimating the firmness to 
be optimum (data not reported). These 
results were confirmed by a consumer 
acceptance test carried out with a group 
of untrained consumers (about 30 volun-
teer consumers) and by a panel of expert 
tasters, which expressed a very good as-
sessment on the sensory characteristics 
of both organic pasta (data not shown).

DISCUSSIONS

This paper shows the possibility to pro-
duce good quality durum wheat pasta 
from organic agriculture by using appro-
priate identified standards. Data demon-
strated that the qualitative differences 
between organic and conventional prod-
ucts could be overcome through an ap-
propriate selection of raw material and 
process technologies.
Specific additional and certified label-
ling could ensure consumers about 
the whole product processing; label 
transparency about durum wheat va-
riety identity and applied processing 
method could be an important strategy 
for organic food and, in particular, for 
organic pasta to guarantee a positive 
future development of this sector. In 
fact considering that low input agricul-
ture and traditional food processing 
appear as systems that produce high 
quality foods, the suggested product, 
obtained with ecological production 
management and characterized through 
the durum wheat variety identity, could 

increase the interest of the consumers 
for organic food and, as a consequence, 
the benefits associated with a broader 
social and environmental goal (Winter 
and Davis, 2006).
On the basis of the results two local va-
rieties, grown in organic conditions right 
with the identified area, provided grain 
whose good qualitative traits were fur-
ther improved by “semolato” milling, 
such as they could be considered for 
yielding a new organic pasta product, 
“monovarietal semolato-spaghetti” hav-
ing the quality attributes required from 
consumers. The “monovarietal” pasta 
production from local cultivars could be 
an interesting opportunity in that, over-
coming the uniformity of products on 
the market and assuring specific certi-
fied characteristics, contributes to add 
value to organic durum wheat products 
favouring the competitiveness of this 
national food industry segment; pasta 
industry could increase the sales by fur-
nishing differed organic products to the 
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market. Moreover the model of “mono-
varietal” pasta by using local varieties 
might represent a useful example for 
developing a durum wheat “short sup-
ply chain” which could benefit farmers 
from “in loco” organic grain contracting 
and consumers from end-product price 
lowering. In this context, in the future, 
it is desirable that the required traits for 
high value pasta production – high qual-
ity and stability of quality characteristics 
in the identified growing area – are 

particularly considered in the durum 
wheat breeding of varieties suitable for 
organic and sustainable agriculture.
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