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Durum wheat is an important crop used for the production of
pasta, couscous, and some types of bread. The fact that durum wheat
can be used for such purposes is due to the unusua biochemical
characteristics of gluten proteins, which form a network in doughs
by giving them viscoelastic properties. Payne et al (1987) showed
an association between specific high molecular weight glutenin
subunits (HMW-GS) and the quality of the flours in bread wheats.
A similar relationship between HMW-GS and flour quality has
been demonstrated in durum wheats (Boggini and Pogna 1989,
Liu and Rathjen 1996). There are currently large markets for durum
wheat, both for domestic consumption and for export to devel-
oping countries (Liu et d 1996). Screening for good quality HMW-
GS is thus important for wheat quality assessment and has been
performed by SDS-PAGE (Payne et a 1987, Kasarda et al 1998),
reverse-phase HPLC (Marchylo et a 1989), and capillary electro-
phoresis (Sutton and Bietz 1997).

Some methods of extraction and purification of glutenins from
bread wheats have been published whose aim was to separate
HMW-GS from low molecular weight glutenin subunits (LMW-
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centrifugation (10,000 g for 30 min), resuspended with 1 mL of
60% (v/v) propanol-1-ol, placed in a fresh micro test tube, vig-
orously mixed, and recentrifuged as above. The pellet was freeze-
dried. In some experiments, Procedure 1 was applied to chloro-
form-defatted flours according to Verbruggen et al (1998).

Procedure 2 was based on the method of Verbruggen et al
(1998). SDS-PAGE was done using 11% resolving gel and 4%
stacking gel. Freeze-dried HMW-GS (1 mg) were resuspended in
a 0.5 mL of 62 v Tris-HCI, pH 6.8, buffer containing 10%
glycerol, 2% SDS, 5% 2-mercaptoethanol, and 0.1% bromophenol
blue, boiled for 3 min, and loaded (@) on SDS slab gels. The
BDH calibration kit of molecular weight standards was applied to
the gels. The gel separation was performed in mini-gel apparatus
(C.B.S. Scientific Co., Solana Beach, CA). Runtime was 30 min
at 150V and then 50 min at 200V. The gels were stained overnight
with Coomassie brilliant blue R250, destained with 7.5% acetic
acid, and then scanned and processed by a digital image analysis
program (SigmaGel, Jandel Corporation, San Rafael, CA).

GS) (Marchylo et al 1989, Mélas et al 1994, Larré et al 1997,

Verbruggen et al 1998). We have applied the most recent method RESULTSAND DISCUSSION

(Verbruggen et al 1988) to purify the HMW-GS from flours of ) )
durum wheats. However, our results revealed a high contamin- Although durum wheat has been and continues to be used in the
ation of the HMW-GS fraction by other proteins in relation to theformulation of several types of bread in southern lItaly, durum
cultivar used. In this article, we therefore provide a modified prowheat cultivars with satisfactory characteristics as well as an

cedure for extracting HMW-GS from durum wheats. acceptable pasta-making quality are still not available. To establish
the breadmaking quality, several Italian durum wheat cultivars have

been studied, and the related influence of HMW-GS has been
determined (Boggini and Pogna 1989). The cultivars examined in

The samples used in this study were the Italian durum whe#@is study were chosen because they are widely used in Italy and
cultivars Cirillo, Colosseo, Creso, Grazia, and Solex. Seeds wefds0 because of their different HMW-GS compositions and con-
ground in a break roller-mill (Labormill 4RB, Italy) and the flour Sequent capacity to affect breadmaking quality. In particular, accord-
was stored at 4°C in the dark. Two different isolation procedure®d Payne et al (1987), Boggini and Pogna (1989), and N. E.
for HMW-GS were used. Pogna fersonal communication), they can be assigned as follows:

Procedure 1 was based on a modification to the method of Marckdrillo 20, Colosseo 13+16, Creso 6+8, Grazia 20, and Solex
ylo et al (1987). All extractions were done at 60°C in screw-15*+16*. Cultivars that have subunit 7+8 are known to produce
capped Teflon-coated centrifuge tubes (28.5 x 104 mm) by comi,ﬁugherl bread volu.m.es than cultivars with either subunit 20 or
uously agitating the samples with a Teflon-coated stirring paddigubunit 6+8 (Boggini and Pogna 1989). .
at 200 rpm. The flour (1.5 g) was routinely extracted 2x with Figures 1 and 2 illustrate the protein patterns we obtained for
0.5M NaCl (7.5 mL) for 30 min. The suspension was then centhe HMW-GS extracted from the five cultivars by Procedures 1
trifuged for 10 min at 10 000 grand the precipitate was extracted @nd 2, respectively. The main differences between the two pro-
2x with 50% (v/v) propan-1-ol (7.5 mL). The suspension wa<edures were that the flours were not defatted and preextracted by
centrifuged as above. The precipitate was extracted with 50%’1“ and that an additional extraction with 'propan-ll-ol was performed
(v/v) propan-1-ol containing 1% (w/v) dithiothreitol (DTT) for 30 in Procedure 2. Furthermore, the alcohollc extraction was perform.ed
min and the suspension was centrifuged for 30 min at 10,@D0 x at 60°C in Procedure 1 and at 30°C in Prqcedure 2. The defattllng
The supernatant was adjusted to 60% (v/v) propan-1-ol, mixedf€atment proved to be unable to modify the electrophoretic

and then rested for 1 hr at 4°C. The precipitate was collected @ttern of the extracted proteins (data not shown). The preextrac-
tion with salt of the flours was performed to remove salt-soluble

proteins and to modify gluten protein properties that were altered
significantly upon the addition of salt (Fu et al 1996). A visible
manifestation of the changed gluten protein conformation follow-
ing salt treatment was the considerable swelling of the residue

MATERIALSAND METHODS

1 Department of Botanical Sciences, University of Pisa, Via L. Ghini 5, 56126-
Pisa, Italy.
2 Corresponding author. E-mail: |galles@dsb.unipi.it

with 50% propan-1-ol. Extraction with 50% propan-1-ol was per-
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formed to remove gliadin, while extraction of the residue with
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Fig. 1. SDS-PAGE (11% T; 1% C) of high molecular weight glutenin Fig. 2. SDS-PAGE (11% T, 1% C) of high molecular weight subunits
subunits extracted from five Italian louars of durum wheat with extracted from five Italian cultivars of durum wheat with Procedure 2.
Procedure 1. Lanes 1-6, respectively: molecular weight standarille, Cir Lanes 1-6, respectively: molecular weight standardsliaCi€olosseo,
Colosseo, Creso, Grazia, Solex. Gel dimensions: 1 x 110 x 80. Creso, Grazia, Solex. Gel dimensions: 1 x 110 x 80.
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