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Abstract: Milling of rice plays a key role in determining rice quality and value. Rough rice milling is
an important process in which rough rice is milled to produce milled or polished grain to meet the
consumer’s preference. Actually, the standard method for the determination of the yield of husked
rice is the ISO 6646:2011. In this study the laboratories of various Italian organizations of the rice sec-
tor were involved; they applied the ISO 6646:2011 standard on Italian paddy rice varieties: Caravag-
gio, CL26, Volano and Sole CL. The following were evaluated: the applicability of the ISO 6646:2011
standard, the consistency of the performance data with the needs of the Italian market and the cor-
relation of the degree of milling with the lipid content and the colour index.
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Introduction

Rice is used as wholegrains, hence any break-
age of the grain during milling is undesirable.
The primary reason for milling breakage lies
in defects of the grain entering the mill, main-
ly in grain cracks. The rice grain is mechanically

strong, but is susceptible to moisture stress and
develops fissures upon rapid hydration or dehy-
dration either in the field or in the process of dry-
ing. Gentle milling can prevent defective grains
from breaking, while harsh milling leads to fail-
ure of more or all of them (Bhattacharya, 2011).
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The process of rice milling is probably nearly
as old as agriculture itself, but mechanized rice
milling traces its roots back to the invention of
an abrasive type of bran removal equipment, in-
vented by Douglas and Grant around 1860. Since
then, rice milling has evolved into a complicat-
ed industrial process that employs sophisticated
technologies for controlling the whole process
(Champagne, 2004).

Rice milling is a process in which people use
machines to remove foreign material, husks,
bran, and broken kernels from rice to prepare
the grain for a variety of commercial purposes
(Champagne, 2004).

Most rice is milled for direct consumption
or for subsequent utilization as an ingredient in
end-use products. The primary purpose of mill-
ing is to remove the germ and bran layers from
the kernel endosperm. The extent to which bran
has been removed from the kernel is referred to
as the “degree of milling” (DOM). Generally, the
milled-rice customer and the intended use of the
rice dictate the target bran removal level (e.g.,
most rice milled for breakfast cereal processing
is not milled to the same extent as that used for
“table” rice) (Champagne, 2004).

The four morphological layers surrounding
the rice kernel endosperm (the pericarp, seed-
coat, nucellus, and aleurone layers) and the germ
are hereafter collectively referred to as “bran”.
The bran contains approximately 18-20% lipids
and 14-15% protein, while milled rice, compris-
ing primarily the kernel endosperm, is generally
much lower in lipids (approximately 0.3-0.5%)
and protein (approximately 7%). These values
can vary greatly due to varietal, environmental,
or processing variability. Because of these stark
differences in composition between the bran and
endosperm, the DOM can affect the functionality
of milled rice. In addition to having functional
effects, the bran remaining on kernels after mill-
ing can affect sensory characteristics (Cham-
pagne, 2004).

Milling quality is composed of several fac-
tors that directly affect the value of rough rice.
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It encompasses the total amount of milled rice
recovered after milling (total milled-rice yield)
and the total amount of whole kernels recov-
ered after milling (head-rice yield or whole-rice
yield). The purity of the rough-rice samples is
also a component of milling quality. Specifical-
ly, the value of rough rice samples is negatively
affected by the presence of cracked kernels, red
rice, discolored kernels, or immature kernels
(Champagne, 2004).

Abrasive testing mills are used to determine
milling quality. They are important tools used
by rice breeders to assess the milling quality of
breeding progeny, by scientist to prepare sam-
ples for study, by government agencies to deter-
mine the grade of rice, and by processors to set
the price of rice. Differences between rice labo-
ratory mills mainly rely on the principle behind
the milling process, i.e., friction versus abrasion,
the amount of sample required and whether de-
hulling is first needed (Champagne, 2004).

Potential milling yield

Determination of the potential milling yield
Brown rice milling yield is determined by ex-
pressing dehulled rice as a weight percentage of
rough rice. This measurement also indicates the
amount of hull in a given sample. Total milled-
rice yield is determined by expressing combined
broken and whole-kernel yield as a weight per-
centage of rough rice. Head-rice yield is the yield
of milled rice that is three quarters or more of
normal kernel length, expressed as a percentage
of rough rice or total milled rice. The most com-
mon method for determining whole vs. broken
kernels is to place the sample on a shaker table,
which consist of two inclined indent plates that
vibrate. Kernel weakness that results in breakage
during milling is reported to be related to fissur-
ing (cracking), chalkiness, and kernel dimen-
sions (Champagne, 2004).

An important aspect of milling quality is the
degree to which a given sample has been milled.
Degree of milling is a quantification of the amount
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of bran removed from kernels during the milling
process. The majority of consumers around the
world prefer well-milled rice that has a little to no
bran remaining on the kernels (Champagne, 2004).

Standard reference

Measurement of milling quality in the labora-
tory requires a high-quality laboratory mill,
which can provide consistent milling perfor-
mance for a given rice sample, enabling the
comparison of milling quality among different
varieties. In addition, the milling quality mea-
sured with a laboratory mill can simulate the
milling performance of a large rice lot in indus-
trial-scale system, enabling new rice varieties
to be easily accepted by the commercial milling
industries (Bao, 2019).

Actually, the standard method for the deter-
mination of the yield of husked rice is the ISO
6646:2011.

This International Standard specifies a lab-
oratory method for the determination of the
yield of husked rice obtained from paddy or
parboiled paddy (Oryza sativa L.), and for the
determination of the yield of milled head rice
obtained from paddy or parboiled paddy, or
from husked rice or husked parboiled rice. This
International Standard is only applicable to
abrasive milling equipment (ISO 6646:2011).

The ISO 6646 provides that the husk is me-
chanically removed from paddy. The resultant
husked rice is then weighed. Next, the bran and
germ are mechanically removed from the husked
rice to a fixed reduction in mass and the result-
ing milled head rice is weighed (ISO 6646:2011).

Milling quality

Is very important to consider that unmilled
(brown), rice compared to milled rice, contains
more protein, lipids, vitamins, minerals, and
phytochemicals with potential health benefits
(Champagne, 2004). It follows that the content
of the lipids is an indirect measure of the degree
of milling processing (Simonelli et al., 2013).

Lipid content
Lipids, although not as abundant as the carbohy-
drate and protein components, are important in
rice because they contribute to nutritional, senso-
ry, and functional qualities (Champagne, 2004).

Lipids are present in the form of sphero-
somes, or lipids droplets, with diameters of <1.5
mm in the aleurone layer, <1 mm in the subaleu-
rone layer, and < 0.7 mm in the embryo of rice
grain. Most of the lipids in the endosperm are
associated with protein bodies, but it is believed
that starch granules also have bound lipids. Lip-
ids are generally classified into nonstarch lipids,
principally those in the spherosomes of the aleu-
rone layer and embryo, and starch lipids (Cham-
pagne, 2004).

During the milling process nonstarch lipids,
or superficial lipids, are principally removed.

Colour index

Consumers prefer kernels that are very white
rather than inherently gray or discolored from
environmental effects such as stink bug infesta-
tion or kernel smut. Whiteness can be measured
using different meters (such as Kett analyzer) as
well as digital image-analysis systems. In specif-
ic literature (i.e. Rice Chemistry and Techology) is
reported that “inherent kernel whiteness should
not be confused with degree of milling”. That
is, differences in degree of milling affect kernel
whiteness, but when various samples are milled
to the same degree of milling they can still show
variation in whiteness (Champagne, 2004). For
example, a study was conducted on a typical rice
risotto variety grown in seven distinct different
Italian areas. All the seven samples were milled
in the same way and at the same DOM: never-
theless, the intensity of color of the grains mea-
sured by the Kett analyzer were different, being
dependent to territoriality (Galassi et al., 2013).

The aim of the work

The purpose of this study was to evaluate the
applicability and reliability of the ISO 6646 stan-
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dard in various Italian organizations that rou-
tinely perform the yield test, but usually with
internal methodologies and not applying the
ISO standard. We wanted to understand if the
different operators obtain results that are compa-
rable with the laboratory mills usually used (the
standard is in fact generic and does not specify
which type of laboratory mills should be used),
applying ISO 6646:2011.

MATERIALS AND METHODS
Laboratories

Seven laboratories took part in the study (Ente
Nazionale Risi - ENR, Camera di Commercio di
Biella e Vercelli, Agenzie delle Dogane di Savo-
na, Riso Scotti, Curtiriso, Riso Gallo, CREA-CI);
they usually perform milling process on rice, but
never applying the ISO 6646:2011.

Materials

Four husked Italian rice samples (Volano, CL26,
Caravaggio, Sole CL) were considered, whose
characteristics and classification, according to
EC Reg. 1308, are reported in Table 1.

Characterization

Milling process

All the participating laboratories followed the
procedures described in ISO 6646:2011, after
checking the adequacy of their available equip-
ment (Universale - L1, L2, L3, L4, L6, L7 - and
Satake - L5 - abrasive testing mill).

According to ISO 6646, paddy (a minimum of
200 g) was dehusked in the testing husker. The
total yield of husked rice was weighed to the
nearest 0,01 g.

The husked rice was divided to give a portion
suitable for the equipment; the mass was weighed
and recorded the nearest 0,01 g (a minimum of
100 g is recommended). The husked rice sample
was introduced in the testing mill and milled
for the time necessary to remove the mass frac-
tion (10 + 0,5) % of its total mass. The milled rice
obtained was weighed and the mass recorded to
the nearest 0,01 g. Head rice was separated from
the broken kernels, placed in separate bowls, and
weighed, its mass being recorded to the nearest
0,01 g. The test was carried out in duplicate.

Lipid content - Determination of crude fat

For crude fat, the Soxhlet extraction method with
petroleum ether as solvent was used, according
to AACC Method 30-25.01. 5 g of dried (in a vac-
uum oven: 100 mm Hg; 5 hours) grinded rice
were extracted with 100 ml of petroleum ether
(30-60°C) for 2 hours. The laboratory usually
provides the lipid content analytical result by as-
sociating the analytical value with the estimated
uncertainty with the metrological approach.

Kett - Colour index

The samples were analyzed by ENR through the
application of an internal method (MP28 rev.01
2011) which provides for the triple reading of the
whiteness of the whole milled rice grains inside
the digital colorimeter instrument Kett C-300.

Table | — Characterization of rice

Variety Classification Other

Volano Long A Similar to Arborio
CL26 Long B

Caravaggio Long A Similar to Carnaroli
Sole CL Round
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Moisture content

Moisture content of rice samples was determined
by using the standard methods of analysis ISO
712:2009. 5 g of grinded rice are dried in a Mem-
mert UFE 400 oven for 2 hours at 130-133°C.

An alternative method for determining hu-
midity is to use a thermobalance. The results in
this case may be less accurate, but still indicative.

Table 4 shows the analytical choice of labo-
ratories.

RESULTS AND DISCUSSION

Evaluation of performance
of participants

Participants’ performance was assessed using a
numeric indicator, z-score, which is calculated as
follows:

Z=—_
o

Where x is the result reported by a partici-
pant, X is the assigned value, which is the refer-
ence value obtained from the comparison, and
G is the standard deviation for proficiency as-
sessment.

For each laboratory (and for each variety) the
z-score was calculated and PT performance was
assigned as follows:

The X and & values obtained are reported in
Table 2 and the z-score is displayed in Figure 1.

By evaluating the global z-score graph (Fig. 1)
it is evident that no unsatisfactory data (i.e. with
a z-score value |Z| > 3) are present. Only one data
was questionable (z value -score: 2.09), but was
not discarded in subsequent processing; hence, all
data were accepted in the subsequent treatment.

The uncertainty of the assigned value, u , was
estimated as reported in the ISO 13528:2015 stan-
dard, as follows:
hid 3
Jp

where: Op represents the standard repeat-
ability deviation of the PT, or the robust stan-
dard deviation, shown in Table 2.

u, =1.25-

p represents the number of data processed (7).

Performances of the method

Values of f

The prescription provided to all the laboratories
participating in the PT was to maintain a value
of removed mass fracion f=10.0 £ 0.5 (see 8.1.2,
ISO 6646:2011). All operators maintained the val-
ues of f between a minimum of 9.5 and a max-
imum of 10.5, except for L2, which has always
obtained slightly lower f values, and L6, which
deviated from the defined range.

lz| < 2.0 Satisfactory

20<|z| £3.0 Questionable Moisture of the samples

|z|>3.0 Unsatisfactory Before performing the milling yield, ISO 6646 ex-

Table 2 — Characterization data of the proficiency assessment

Variety Data number Assigned value Uncertainty Standard deviation
p X u, Op

CL 26 7 79,1 0,7 1,6

Volano 7 81,4 0,9 1,9

Caravaggio 7 81,3 0,5 1,0

Sole CL 7 85,2 0,7 1,4
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Figura | — z-scores values
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pressely requires the determination of the moisture
content of the samples, that should be 13.0+1.0 g
/ 100g d.m. In our case, it also becomes a parame-
ter for verifying the homogeneity of the distribut-
ed samples. In our interlaboratory trial, moisture
content deviated from what is defined by the stan-
dard (Tab. 4) for Volano, CL26 and Caravaggio, but
quite in the ranges established by the standard. For
the SoleCL variety, on the other hand, the humidity
range of the samples established is respected.

Evaluation of the method’s precision data (ISO
6646: 2011)

As it was not possible to identify trends for the
repeatability and reproducibility reported in the
ISO 6646, the following criteria, reported in ISO
6646:2011, were assessed:

¢ repeatability: for huscked rice: 1%; for
milled head rice: 2%

»  reproducibility: for huscked rice: 3%; for
milled head rice: 5%

Verification of the validity of the results
Repeatability

Not all participants provided information on
the yield in husked rice. It was not possible for
everyone to carry out this data processing, con-
ducted only by the laboratories L3 and L5. The
results are shown in the left part of Figure 2. The
same evaluation was carried out for milled head
rice and is reported in the right part of Figure 2.
It is possible to notice that for all the laboratories
and for all the rice varieties, the repeatability cri-
teria defined in the standard were respected.

Table 3 — mass fraction removed, f

Laboratory Volano CL26 Caravaggio Sole CL
L1 9.7 10.0 10.0 9.5
L2 9.4 8.7 9.0 8.9
L3 10.0 10.3 10.2 9.9
L4 10.2 10.2 10.1 10.2
L5 10.1 1041 10.1 1041
L6 10.6 9.0 11.1 8.8
L7 10.3 9.6 9.7 10.0
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Table 4 — moisture content (% d.m.) of brown rice

Laboratory Volano CL26 Caravaggio Sole CL

L1 12.59 12.13 13.29 13.552

L2 12.29 11.94 12.63 12.58 1

L3 12.09 11.74 12.67 12.46"

L4 12.29 11.94 12.63 12.58 1

L5 12.38 12.20 12.99 12.97 2

L6 11.80 10.70 11.90 12.50 2

L7 12.50 11.00 13.60 12.50 2

range 11.80 — 12.59 10.70 - 12.13 11.90 — 13.60 12.46 — 13.55

0.79 1.50 1.70 1.09

I. in these laboratories the moisture was carried out according to the official ISO 712 method
2. in these laboratories for the determination of moisture, a rapid method using a thermobalance was used

Figure 2 — repeatability for husked (left) and milled head rice (right)
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Reproducibility

In order to compare the data of the different par-
ticipants (Table 5), the minimum and maximum
yield value for each variety was assessed and the
acceptability of the requirement compared with
the reproducibility limit equal to 5%. It is possible
to note that for Volano, Caravaggio and Sole CL
the criterion is always respected. while CL26 was
out of the reproducibility range. This non-accept-
ability can be due to several factors. The sample
humidity is too low and out of the range defined
by the standard; maybe the heterogeneity of the
processing factors f influenced the results ,or the
variety is particularly heterogeneous. The R = 5%
value is in fact valid only for samples with a mois-
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ture content in the range 13.0 £ 1.0 g / 100g and
with f=10.0 £ 0.5 (see Tables 3 and 4). It is not pos-
sible to assert that the criterion is not satisfied due
to incorrect operation or the standard itself, as for
the other three samples the criterion is largely sat-
isfied, in particular for Volano and Caravaggio.

Evaluation of other analytical
parameters

Degree of white (Kett)

Itis known that the degree of milling of rice is close-
ly connected with the lipid content (Simonelli et al.,
2013), but also with the coloring of the rice grain,
which can be precisely measured, through the Kett
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Table 5 — Milled head rice value

Volano CL26 Caravaggio Sole CL

L1 778 81.4 80.0 85.2
L2 80.6 811 826 85.5
L3 777 79.5 79.9 84.1
L4 80.6 83.0 813 87.9
L5 80.9 815 816 84.9
L6 791 85.3 81.0 86.3
L7 771 80.8 81.6 83.5
min 771 79.5 79.9 83.5
max  80.9 85.3 82.6 87.9
diff 3.8 5.8 2.7 4.4

colorimeter as white index (gdb Kett). Through the
evaluation of analytical historical data, it is possi-
ble to assert that a commercial sample of milled
rice has a gdb Kett approximately in a range be-
tween 45 and 50. The gdb Kett was determined for
all the samples derived from the milling yield trial
and the results are reported in Table 6.

It is possible to note that for the Volano vari-
ety, there are 7.9 points of range of gdb Kett be-
tween the different samples. The L2 laboratory
was the one that found a gdb Kett value signifi-
cantly lower than the others (darker sample); in
fact it was the laboratory that removed less mass
fraction than the others (f = 9.4).

As for the CL26 variety, gdb Kett ranged by
7.2. It is possible to note that the samples corre-
sponding to L2 and L6 are those that have the
lowest gdb Kett values compared to the others

Figure 3 — reproducibility for milled head rice
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dergone a lower processing (respectively f = 8.7
and f = 9.0), lower than the range established by
the ISO 6646 standard for the value of f.

Evaluating the Caravaggio variety, the range
of the gdb Kett between the different samples is
8.0. Again the sample corresponding to L2 pro-
vided the lowest gdb Kett (37.3) and was, con-
sistently, also the one with less mass fraction
removed (f = 9.0). The sample with f = 11.1 (the
higher of the series) is L6 which, in fact, has the
highest gdb Kett value (45.3) among all the Car-
avaggio variety.

Finally, as regards the Sole CL variety, L2 and
L6 showed the lowest values of the gdb Kett,
consistently with their f values of 8.9 and 8.8 re-
spectively. For this variety the range of variation
among laboratories was the smallest (5.7).

Table 6 — gdb Kett on rice samples milled according to ISO 6646 (with f = [0).
The values reported are the average of the two sub-samples

Volano CL26 Caravaggio Sole CL

average IF average IF average IF average IF
L1 46,3 0,9 39,8 0,4 43,6 0,7 41,8 0,7
L2 41,4 1,5 34,3 0,4 37,3 1,3 38,0 0,7
L3 46,4 0,2 411 0,7 43,5 0,6 40,6 0,6
L4 46,9 1,0 41,6 0,9 41,9 1,1 42,2 1,4
L5 46,5 0,8 41,4 0,3 44 .4 0,5 43,6 0,2
L6 46,0 1,3 37,2 0,3 45,3 0,2 40,1 0,7
L7 49,3 0,5 411 0,4 44,0 0,8 43,2 0,3
range  41.4-49.3 34.3-41.6 37.3-45.3 38.0-43.6

28



Agricoltura e tecnologia alimentare

Rice — Determination of the potential milling yield according to I1SO 6646...

Figure 4 — range of the gdb Kett on different rice varieties processed according to ISO 6646 (f = 10)

Caravaggio - -
Volano - -
Sole CL - L]
cL26 - L]
0 1I(} 2l0 3l0 4I(} SI(} 6I0

In Figure 4 it is possible to see how different
varieties processed in accordance with ISO 6646,
with a similar processing degree (f = 10), provide
levels of gdb Kett (intended as range) that can
differ significantly from each other. The rice va-
riety Volano, for example, turns out to be signifi-
cantly darker than the CL26. This may be due
to the varietal characteristic itself, but also to en-
vironmental factors linked to the growing place.

Lipids content
The lipid content of the Italian rice varieties ana-
lyzed is reported in Table 7. For each variety it is
possible to correlate the lipid content as a func-
tion of the gdb Kett (Figure 5) and then the gdb
Kett or the lipid content as a function of f value.
It is possible to note the inverse correlation
between the lipid content and the Kett gdb. This
is expected since the higher the milling degree of

Table 7 — lipid content on rice samples milled according to ISO 6646 (with f = 10)

Volano CL26 Caravaggio Sole CL
L1 0,79 0,61 0,77 1,02
L2 1,03 0,97 0,92 1,01
L3 0,79 0,66 0,90 1,07
L4 0,67 0,54 0,83 0,93
L5 0,89 0,73 0,89 1,15
L6 0,68 0,78 0,61 0,95
L7 0,66 0,61 0,93 0,92
range 0.66 —1.03 0.54-0.97 0.61-0.93 0.92-1.15

The uncertainty, estimated by the Laboratory using the metrological approach, for all samples is

equal to 0.06%
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Figure 5 — graphical correlation between lipid content, gdb Kett and f value

rice, the clearer it is. The gdb Kett is directly pro-
portional to £, even if the one taken into consid-
eration has a very small range. Obviously, on the
other hand, the lipid content appears to decrease
as the milling degree increases (the lipid content
is inversely proportional to f). Among the vari-
ous varieties considered, the Sole CL responds
less sensitively than the others to the different
degree of processing, understood as the lipid
content; his excursion is in fact the smallest.

Conclusions

Based on the performance assessments of the ISO
6647: 2011 standard, we demonstrated that it is
applicable by all operators, with good repeatabil-
ity results that fall within the limits defined in the
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standard. As for the reproducibility of the meth-
od, it has given satisfactory results, since the com-
parison of the data of all the operators remained
within the reproducibility limit of the standard, al-
though different testing mill have been used, with
different operators, in different times, sometimes
with different fand the humidity was slightly out-
side the value of 13.0+1.0 g / 100g. Only for CL26
sample the reproducibility data was not respected
(5.8 was found on a limit of 5). We suppose that,
if subjected to conditioning to get humidity in the
range 13.0 £ 1.0 g / 100g, its milling performance
could have been better.

Despite these encouraging results, ISO 6646:
2011 turns out to be too complex and laborious
for its routine use, therefore it is not applied in
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Italy, where a method of simpler application and
with better performance results is desirable.

It was confirmed that the Kett gdb is a pa-
rameter of simple determination and usability,
which provides results related to the degree of
milling. Although it can’t be used alone in abso-
lute terms, it can be useful for inferring milling
yield. As expected, we showed that the lipid con-
tent can very well describe the degree of milling.

It would be interesting to continue the study
undertaken here with other values of f also to
evaluate the correlation with lipids and gdb kett.

Acknowledgments

Thanks to Emiliano Greppi and Alessandro Zone
(Ente Nazionale Risi), Cesare Gregorio (Curti
s.r.l. con socio unico). Special thanks to Barbara
Pignataro and Paola Visintin (UNI) who contrib-
uted to the realization of this project.

References

AACC Method 30-25.01 “Crude fat in wheat,
corn, and soy flour, feeds and mixed feeds”.
Bao Jinsong “Rice: Chemistry and Technology
- Fourth Edition”. Ed. College of Agricul-
ture and Biotechnology, Zhejiang University,

Hangzhou, Cina, 2019.

Bhattacharya K. R. “Rice Quality - A guide to
rice properties and analysis”. Woodhead Pub-
lishing, 2011.

Champagne Elaine T. “Rice: Chemistry and
Technology - Third Edition”. U.S. Depart-
ment of Agriculture Research Service South-
ern Regional Research Center, New Orleans,
Louisiana, 2004.

ECReg. 1308 “REGULATION (EU) No 1308/2013
OF THE EUROPEAN PARLIAMENT AND
OF THE COUNCIL of 17 December 2013 es-
tablishing a common organisation of the mar-
kets in agricultural products and repealing
Council Regulations (EEC) No 922/72, (EEC)
No 234/79, (EC) No 1037/2001 and (EC) No
1234/2007”.

Galassi L., Simonelli C. “Caratterizzazione sen-
soriale e chimico merceologica di riso II1”, ER-
SAF, Regione Lombardia, 2013.

ISO 6646:2011 “Rice - Determination of the po-
tential milling yield from paddy and from
husked rice”.

Simonelli C., Cormegna M., Zone A., Abbiati A.
“Grado di lavorazione del riso - Studio preli-
minare di confronto: Resa, Lipidi grezzi e Gra-
di di bianco Kett”. Scientific Poster, Open Day
CRR 2013.

ISO 712 “Cereals and cereal products - Determi-
nation of moisture content - Routine reference
method”.

ISO/IEC Guide 43-1:1997. Proficiency testing by
interlaboratory comparisons - Part 1: Devel-
opment and operation of proficiency testing
schemes.

ISO 13528:2005. Statistical methods for use in
proficiency testing by interlaboratory com-
parisons.

MP28 rev.01:2011 “Riso - Determinazione del
grado di bianco del riso (Kett)”.

UNI ISO 5725-2:2004. “ Accuracy (trueness and
precision) of measurement methods and re-
sults Part 2: Basic method for the determina-
tion of repeatability and reproducibility of a
standard measurement method”.

33



