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Durum wheat (Triticum durum Desf.) — Specification

1 Scgpe

This Infernational Standard lays down minimum
specificdtions for durum wheat (Triticum durum Desf.)
intended for human consumption and forming the
subject ¢f international trade.

It also gives methods for the determination of the
level of |impurities (annex A) and the proportion of
non-whqlly-vitreous grains (annex B). Annex C gives
a list gf typical insect pests of stored cereals.
Annex [) gives an informative list of harmful and toxic
seeds.

2 Normative references

The follpwing standards contain provisions which,
through [reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the editions indicated were valid. All standards
are subject to revision, and parties to agreements
based of this International)Standard are encouraged
to investigate the possibility of applying the most re-
cent editions of the standards indicated below.
Members of IEC and ISO maintain registers of cur-
rently valid International Standards.

ISO 71211985, Cereals and cereal products — Deter-

3 Definitions

For the purposes of this Internationa Standafd, the
following definitions apply.

3.1 impurities:* Damaged wheat grdins and all or-
ganic and inarganic materials other thap durum wheat
grains.

NOTEN The impurities comprise four
as, follows: damaged durum wheat gr

Jnain categories,
ns (3.2), other

cereals (3.3), extraneous matter (3.4), and harmful and/or

toxic seeds (3.5), bunted grains (3.6) and

ergot (3.7). (See

also table A.1.)
3.2 damaged durum wheat grains

3.2.1 broken grains: All grains of dlirum wheat in
which part of the endosperm is expdsed, or wheat
without germ.

3.2.2 shrivelled grains: Shrivelled (shrunken), light,
thin whole grains, in which accumulatlon of nutritive
elements is finished owing to physiological and
pathological influences, and which p@ss through a
sieve with long rounded apertures 1,90 mm wide.

3.2.3 unsound grains

3-2-3-1—mouldy—grains:—Grains—whieh have moulds

mination of moisture content (Routine reference
method).

ISO 950:1979, Cereals — Sampling (as grain).

ISO 3093:1982, Cereals — Determination of falling
number.

ISO 5223:1983, Test sieves for cereals.

ISO 7971:1986, Cereals — Determination of bulk
density, called “mass per hectolitre” (Reference
method).

visible to the naked eye on 50 % of the surface
and/or in the kernel.

3.2.3.2 heat-damaged grains: Grains which have a
chestnut to black coloration, and of which a section
of the endosperm has a coloration which is between
yellowish-grey and brownish-black, resulting from the
effect of heat.

3.2.4 grains attacked by pests: Grains which show
visible damage owing to attack by rodents, insects,
mites or other pests.
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3.25 sick wheat: Grains which show, at places
other than on the germ itself, colorations between
brown and brownish-black.

3.2.6 fusaria-contaminated grains: Grains of which
the pericarp is contaminated by mycelia of Fusarium
spp. These grains have a slightly scalded, shrivelled
appearance and show diffuse spots, with badly de-

limited contour:

3.2.7 non-wh

partially vitreods.

3.3 other ce
cies other than

3.4 extraneo

(1) All the co
moval of ergot
cereals (3.3), d
toxic seeds (3
retained by a
3,565 mm x 20,
pass through

1,00 mm x 20,

NOTE 2 By cd
as inorganic mat

(2) All organi

s, of pink or white coloration.

eals: Cereal grains belonging to spe-
Triticum durum Desf.

lIs matter

mponents of the sample (after the re-
, with the exception of grains of other
rains of durum wheat, harmful and/or
5) and bunted grains (3.6), which are
sieve with long rounded apertures
D mm, and all the components which
h sieve with long rounded apertures
D mm.

nvention, the latter should be considered
brial.

C components (after the removal. of

ergot) other lhan grains of durum wheat, other

cereals, harmf
grains (3.6) (i.6

| and/or toxic seeds (3.5) and bunted
. foreign seeds, fragments«ef"straw,

dead insects amd fragments of insects, gte.) and inor-

ganic compone
through a si
3,65 mm x 20,
sieve with
1,00 mm x 20,

nts (i.e. stone, sand, etci¥which pass

bve  with long reupnded apertures
D mm and which-_aré retained by a

long rounded apertures
) mm.

3.5 harmful and/or<toxic seeds: Seeds which if

present in quar

titie’s ‘\above a certain limit may have a

toxic, harmful,

damaging or dangerous effect on

© |SO

4 Requirements

4.1 General, organoleptic and health
characteristics

Durum wheat grains shall be sound, clean, have no
foreign odours or odours denoting any deterioration,
and shall be free of additives and toxic substances.

Pesticide residues and other contaminants shall not

} } A national
the ab-
sence of such legislation, the maximdm-~leyels laid
down by the joint FAO/WHO Codex* Alimentarius
Commission.

The durum wheat shall be free from any of the living
insects listed in annex C(Visible to the naked eye
upon thorough inspectiap

4.2 Physical and chemical characteristics

4.2.1 Moisture content

The maisture content of durum wheat, deterfnined in
accordance with ISO 712, shall not be greafer than
14:5%.

NOTE 4  Lower moisture contents are required fpr certain
destinations, in relation to the climate, duration of [transport
and of storage. For further information see IS} 6322-1,
ISO 6322-2 and ISO 6322-3.

4.2.2 Bulk density

The bulk density (mass per hectolitre) of dururn wheat
shall be determined using instruments calibrpted ac-
cording to the reference method given in ISO 7971,
and it shall not be less than 75 kg/hl.

4.2.3 Impurities

The maximum levels of impurities, determingd using
the method described in annex A, shall not| exceed

health, organol
formance.

NOTE 3
annex D.

An in

eptic properties or technological per-

formative list of these seeds is given in

3.6 bunted grains: Grains filled with a fetid-smelling
dust comprising the spores of bunts, i.e. Tilletia
caries, Tilletia controversa, Tilletia foetida, Tilletia
intermedia, Tilletia triticoides and Neovossia indica.

3.7 ergot: Sclerotium of the fungus Claviceps
purpurea.

the values specified in table 1.

The maximum content of broken grains, shrivelled
grains, unsound grains, grains attacked by pests, and
other cereals, determined in accordance with the
method described in annex A, shall not exceed
15 % (m/m) in total.

4.2.4 o-Amylase activity

The a-amylase activity, determined in accordance with
ISO 3093 and expressed as the falling number, shall
not be less than 160.
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NOTE 5 The germinated grains are not taken into con-
sideration as such, but by the a-amylase activity which re-
sults from their presence, expressed as the falling number.

4.25 Content of non-wholly-vitreous grains

The content of non-wholly-vitreous grains, determined
in accordance with the procedure described in
annex B, and calculated according to B.4.1, shall not
exceed 40 %.

ISO 11051:1994(E)

5 Sampling

Sampling shall have been carried out in accordance
with 1SO 950.

6 Test methods

The tests shall be carried out using the methods
specified in 4.2.

Tabie 1 — Maximum levels of impurities

Maximum
Impurities Definition | permissible
puriti given in level
% (m/m)
Broken grains? 3.2.1 70
Shrivellgd grains® 322 51
Unsoundl grains? 3.2.3 11
Grains afttacked by
pestst 3.2.4 21
Sick wheat 3.25 5,8
Fusaria-¢ontaminated
grains 3.26 1,6
Other cgreals? 3.3 3
Extranequs matter 3.4 2
Non-orgénic material 0,5
Harmful|and/or toxic
seeds, Hunted grains and
ergot 3510 3.7 0,5
Ergot 3.7 0,05
1) The[maximum content of broken grains, shrivelled
grains, tinsound grains, grain§-gttacked by pests, and
other cdreals shall not exceed 15 % (m/m) in total.
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Annex A
(normative)
Determination of the level of impurities
A.1 Principle A.3 Sampling
Separation of \Ihe impurities, by sieving and grading, See clause 5.
into the categdries shown in table A.1.
A.4 Preparation of test sample
Table Al1 — Categories of impurities , , _
J P Carefully mix the laboratory sample to make it as uni-
Impurities Corresponding main form as possible, then (roceed to redude it, if
category necessary, using a sample divider (A.2.2)| until a
Broken grains quantity of approximately’ 1 000 g is obtained
Shrivelled grains Weigh the testssample so obtained, to the|nearest
Unsound grains Damaged durum 1 g, and placedit in the shallow container (A.2|5)
nsound g wheat grains g P ' ’
Grains attacked Ry pest ) )
. . : . During thevYpreparation of the test sample, note
Fusaria-contamingted, sick grains ) .
whethefdany particular odour or odour foreign to that
Other cereals Other cereals of durum wheat is detected, and note the pfresence
‘ ofsany living insects (specified in annex C) pr other
Organic e%traneo Lis matter Extraneous matter Ndmalies.
Non-organic extrgneous matter
Harmful and/or tdxic seeds and Harmful and/or toxic A.5 Procedure (see scheme given in figure
bunted grains seeds, bunted grains A1)
Ergot and ergot
If a grain exhibits several defects, it shall be classified
in the category with the lowest maximum permissible
A.2  Apparatus level (see table A.1).
A.2.1 Set of [test sieves, with |obg rounded aper- Any components which become lodged in the slots
tures, compriding sieves of~1,00 mm x 20,0 mm, of a sieve shall be considered to be retained by the
1,90 mm x 20,0 mm and 355/mm x 20,0 mm con- sieve.
forming to 1SO[5223, a receiver and a lid.
A.5.1 Determination of ergot
A.2.2 Sample divider, i.e. conical sampler or
multiple-slot sz:lﬁpler with a distributor system. Separate ergot (3.7) from the test sample (A.¢) using
the-tweezers{A2-3—Putitra-dishHA-24ranrd weigh

A.2.3 Tweezers
A.2.4 Dishes

A.2.5 Shallow container, having a surface area of
at least 200 cm?.

A.2.6 Balance, capable of weighing to an accuracy
of + 0,01 g.

it to the nearest 0,01 g.

A.5.2 First division

Mix thoroughly the sample from which the ergot has
been removed and divide it using the divider (A.2.2)
until a quantity of approximately 250 g is obtained.

Weigh the test portion so obtained, to the nearest
0,01 g, and if any husked grains are observed, separ-
ate them from their envelopes before the first sieving.
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A.5.3 First sieving

Fit together the 3,565 mm sieve, the 1,00 mm sieve
and the receiver, so that the sieve apertures are pos-
itioned parallel to each other.

Place the test portion (A.5.2) on the 3,55 mm sieve
and put on the lid.

Shake the sieve manually for 45 s with a forwards-

sieve, separate, by placing them in dishes,
r cereals (3.3), the organic and inorganic

ined durum wheat grains shall then be added
to the |material which does not pass through the
1,00 mm sieve. Add the inorganic elements of the
extranepus matter to the material which has passed
through[the 1,00 mm sieve. Weigh the fraction thus
obtained to the nearest 0,01 g.

A.5.4 |Second division

Mix thdroughly the material which has not passed
through|the 1,00 mm sieve and divide it using the di
vider (A.2.2) until approximately 60 g is obtained.
Weigh [the portion thus obtained to the(nearest
0,01 g.

Spread put the portion, then separate‘and classify by
placing, |in separate dishes, the broken grains (3.2.1),
unsoundl grains (3.2.3), grains\.attacked by pests
(3.2.4), $ick wheat (3.2.5), fusaria-contaminated grains
(3.2.6), ¢ther cereals (3.3)~-0rganic elements of foreign
substantes (3.4), harmful and/or toxic seeds (3.5) and
bunted prains (3.6). VWeigh each fraction to the near-
est 0,01 g.

Verify that the>sum of impurities plus the durum
wheat i$ gqual to the mass of the portion.

ISO 11051:1994(E)

Weigh, to the nearest 0,01 g, the undersize grain thus
obtained which corresponds to the shrivelled grains
(3.2.2).

Keep the grains which do not pass through the sieve
for the determination of non-wholly-vitreous grains
(see annex B).

A.6 Expression of results

Express the content of each category of impurity, us-
i i OW, as a|percentage by
mass of the grains as received.

Give the result to one decimal place, except for
harmful and toxic seeds, blnted graing and ergot, for
which the results should-be given o two decimal
places.

Broken grains
C x mg
Unsound grains

me1o

Grains attacked by pests

C x my,

Fusaria-contaminated grains

C x my3

Sick wheat

C xmy,

Shrivelled grains

C x myg

Other cereals

100
my

xmy+C xmy

Extraneous matter (organic and inorgahic)

A5.5 Second sieving

Pour the portion from which the impurities specified
in A.5.4 have been removed onto the 1,90 mm sieve,
fitted with a receiver, and put on the lid.

Shake the sieve manually for 45 s with a forwards-
and-backwards motion in the direction of the slots of
the sieve, keeping the sieve in the horizontal plane.

100
“m, (M + my) + C(mg + mo)
Inorganic extraneous matter

100
my

xmy + C x mg

Harmful and/or toxic seeds, bunted grains and ergot

100 100
'—mw Xm1+ m)(

x mg + C x myy
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Ergot

.

where

C

ms

© ISO

my is the mass, in grams, of other cereals re-
tained on the 1,00 mm sieve;
m‘] .
mg is the mass, in grams, of organic ex-
traneous matter retained on the 1,00 mm
sieve;
is a coefficient common to the categories s th : £ .
of impurity obtained after the second div- g 'S the mass, In grams, Of Inorganic ex-
ision equal to traneous matter retained on the 1,00 mm
sieve;
100 _ "y . . .
m, X myo is the mass, in grams, of unsound grains
retained on the 1,00 mm sieve;
is the mass, in grams, of the test sample . : .
(abdut 1 000 g).g P my; is the mass, in grams, of gfains gttacked
' by pests retained on the ;1:00 mm|sieve;
is the mass, in grams, of the test portion . .
(abdut 250 g): : P my, is the mass, in grams,) of harmfyl andjor
' toxic seeds and bunted grains retained on
is the mass, in grams, of the material re- the 1,00 mm sieve;
tained on the 1,00 mm sieve, i.e. . . .
L, — (my + my + my + m); miz is the mass, in grams, of [fusaria-
My T 4 ’ contaminated grains retained fon the
is the mass, in grams, of the portion ob- 1.00.0m sieve;
taingd in A.5.4 (about 60 g); : . . .
my,  183he mass, in grams, of sick whegt grains
is tlle mass, in grams, of ergot in the test retained on the 1,00 mm sieve;
sample; . . . .
P myg is the mass, in grams, of shrivelled grains

is tHe mass, in grams, of other cereals re-
taingd on the 3,55 mm sieve;

is the mass, in grams, of organic exs
tranpous matter retained on the 3,55 mh
sieve;

is the mass, in grams, of inorganic ex-
trangous matter retained on the/3,55 mm
sieve and of the material.which passed
thropgh the 1,00 mm sigyve:

is the mass, in grams; of harmful and/or
toxi¢ seeds and bunted grains retained on
the B,55 mm sieve;

is the mass, in grams, of broken grains
retajned on the 1,00 mm sieve;

which pass through the 1,90 mm

A.7 Test report

The test report shall specify

— the method used,

— the test results obtained, and

— if the repeatability has been checked,
quoted result obtained.

It shall also mention all operating details not g
in this International Standard, or regarded as (
together with details of any incidents which m
influenced the test results.

Sieve.

he final

pecified

ptional,
ay have

Tl 4+ + =t all o Lol | 4 s
TG LCoL TTCPYUTT oStiallt MICiuuc ait 1mimortriatort T1e

for the complete identification of the sample.

cessary
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Laboratory sample

Mixing and reduction (if needed) [ A.4 ]

Odour and presence of living insects

Test sample
m,=1000g

m1 ergot (3.7) [A.5.1]

First division [A.5.2 ]

Test portion
my =250g

l

First sieving (3,55 mm and 1,00 mm) [AAS.3:|

|
| l

<1,00 mm > 3,55 mm 1,00 mm < Fraction < 3,55.mm
(my)
l Skcbnd division [A5.4 ]
m, Other cereals (3.3) Pohtion
m3 Organic extraneous msx~ 60g
matter (3.4) t
m, Inorganic extraneous me Brokeh grains (3.2

[

matter (3.4)

ms Harmful and/or toxic m7 Qfher cereals (3.3)

seeds (3.5) and bunted My Organic extraneous matter (3.4)
grains (3.6)

Wheat (if any)

ms Inorganic extraneous matter (3.4)

m+o Unsound grains (3.2.3)
my Grains attacked by pests (3.2.4)

mq2 Harmful and/or toxic seeds (3.5) and
bunted grains (3.6)

m3 Fusaria-contaminated grains (3.2.6)
mq, Sick wheat (3.2.5)

¢

Second sieving (1,90 mm) [A.S.S]

<1,90 mm ~ TN > 1,90 mm
m+s Shrivelled grains (3.2.2) Determination of the content

of non-wholly-vitreolis graids

TN

m+; Vitreous grains mq Non-wholly-vitreous
grains (3.2.7)

Figure A.1 — Flowchart of procedure


https://standardsiso.com/api/?name=09100db0d5b27237b6e88511a07528ec

ISO 11051:1994(E)

© |SO

Annex B
(normative)

Determination of proportion of non-wholly-vitreous grains

B.1 Principle

ance. Washed grains are not necessarily non-wholly

vitraoiie
vIitTUUUO.,.

Determination
vitreous grain
partially vitreo
by cutting the
condition of th

of the proportion of non-wholly-
5 which corresponds to the mass of
s wheat in a sample of durum wheat,
grains with a scalpel and examining the
e endosperm.

B.2 Apparnatus

B.2.1 TweeZers

B.2.2 Scalpel

B.2.3 Balang
of + 0,1 g.

B.2.4 Disheg

B.3 Proce

Carry out two

e, capable of weighing to an accuracy

Hure

determinations on test portions ‘taken

from the same laboratory sample.

B.3.1 Test

The test portig

portion

n is the oversize ofithe second sieving

Using the scalpel (B.2.2), cut the otherygraips cross-
wise in the middle or at a suspect spot.and put aside
the fragments of each grain whiegh prove tol be non-
wholly vitreous after cutting.

Gather together and weighto within 0,1 g:

a) those grains which are visibly non-wholly| vitreous
and the fragments of those which, opce cut,
prove to benon-wholly vitreous (mass mfg);

b) the fragments of vitreous grains (mass m,,).

The determination is considered as being valid if
(myg™my;) does not differ by more than 0,4 % from
the:'mass of the test portion (B.3.1). Should this not
be the case, carry out the determination adain on a
new test portion.

B.4 Expression of results

B.4.1 The proportion of non-wholly-vitreous grains,
expressed as a percentage relative to the clgan sam-
ple, i.e. sieved and free of impurities, is equdl to

Mg

(A.5.5). Its mags corresponds to-the mass m, obtained My + My x 100
in A.5.4 from which are eliminated the masses mg to
ms, i.e. where
m, — (me 4 my + Mg mg + myg + myy + myg + myg + mg is the mass, in grams, of the nop-wholly-
vitreous wheat;
+myy t+ 'T1 5)

B.3.2 Determination

Spread out the test portion over a flat surface. Exam-
ine each grain individually with the naked eye (cor-
rected, if necessary, in the event of abnormal vision).

Put aside those grains which are visibly non-wholly
vitreous. Do not confuse non-wholly-vitreous grains
with “washed” grains, the external appearance of
which is similar to that of non-wholly-vitreous grains,
but which differ from the latter by their dull appear-

m,; IS _the mass, In_grams, of the vitreous
wheat grains.

B.4.2 The proportion of non-wholly-vitreous grains,
expressed as a percentage by mass of the grains as
received (prior to sieving and elimination of im-
purities), is equal to

myg x C
where
C is the coefficient calculated in A.6;
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myg is the mass, in grams, of the non-wholly-
vitreous wheat.

B.5 Repeatability

The absolute difference between two single test re-
sults, obtained using the same method on identical
test material in the same laboratory by the same op-
erator using the same equipment within a short in-
terval of time, should not be greater than 20 % of the

ISO 11051:1994(E)

B.6 Test report

The test report shall specify

— the method used,

— the test result(s) obtained, and

— if the repeatability has been checked, the final
quoted result obtained.

arithmetig—+rean—of-the—two—resulis—{fora—contentof
non-wholly-vitreous grains of less than 12,5 %, or 2,5
(absolute|value) for a content of non-wholly-vitreous

grains grgater than 12,5 %.

It shall also mention all operating details| not specified
in this International Standard, or regarded as optional,
together with details of any incidents which may have
influenced the test result(s).

The test report shall include-all informatjon necessary
for the complete identification of the sample.
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The durum wheat shall not contain the following in-
sects:

10

Annex C
(normative)

Typical insect pests of stored cereals

Prostephanus truncatus Horn.

Anagasta (4
Cryptolestd
Ephestia sf
Nemapogo
Oryzaephild

Plodia inter

Fphestia) kuehniella Zell.
S Spp.

p.

n granella L.

S Spp.

punctella Hubn.

Rhizopertha dominica F.
Sitophilus spp.

Sitotroga cerealella Oliv.
Tenebroides mauritanicus L.
Tribolium spp.

Trogoderma‘granarium Everts

© |SO
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