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Abstract

The objectives ofthis study were to determine in-
ter-reader agreement and to_ describe the accuracy of
the Azotest®strip for estimating urea nitrogen concen-
trations in milk samples from indjvidual cows (n =214),
milk lines (n = 41) and bulk tanks (n = 41). ‘Samples
were split, with one_portion used for milk urea nitrogen
(MUN) analysis using the Azotest® strip, and the Sec-
ond portion submitted to an accredited diagnostic labo-
ratory for MUN analysis using wet chemistry analysis
as the %old standard test.

There was excellent inter-reader agreement
(Kappa = 0.87) in this stud?{ for distinguishing between
Individual cowsamPIes with either normal or figh MUN
values. However, the overall accuracy of the Azotest®
strip was poor, with MUN results from the Azotest®strip
being different than those from wet chemistry analysis

P <0.01). There was poor agreement between the two
est methods (Kappa = 0.12™- 0.14); average Azotest®
results were approximately 5 mg/dl unjts Righer than
the wet chemistry analysis methgd for either individual
cow, milk line orulk tank samples. Forty-five percent
ofindividual cow samples, and 45% of milk line and bulk
tank samples were correctly categorized as low, normal

or high.

qrhe ,sen3|t_|V|t¥v|and specificity ofthe Azotest®strip
for detecting high MUN Concentrations (vs normal or
low) in individual cow sam,ole_s was 98.7 and 33.1%, re-
spectively, and in Booled milk line and bulk tank samples
was 1007and 21.1%, respectively. For this data set, the
Pred|_ct|ve value ofa positive test result when looking
or high MUN measures (vs normal or low) was only
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33.1 to 35.7%. Thus, approximately two-thirds of
samples identified as high by the test strip actually had
a normal MUN concentration. _

The sensitivity and specificity of the Azotest® strip
for detecting low MUN concentrations (vs normal or_hlqh)
in individual cow samples was 0 and 100%, res[uectwe .
The test failed to correctly identify any truly low MU
samples as_being low, and overestimated the MUN con-
centration in a hlﬁ]h' praportion of truly low and normal
samples. Given this high dea}ree of fest inaccuracy in
these data, we conclude’that fhe Azotest® strip will"not
be beneficial to commercial dairy producers or dairy con-
sultants. The authors recomménd that producers wish-
ing to monitor MUN submit milk samples to an accredited
diagnostic laboratory for MUN analysis.

Resume

Les objectifs de cette etude etaient dune part de
determiner I'accord entre les utilisateurs du test et
dautre part d'examiner la fiabilite des mouillettes
Azotest dans I'estimation des concentrations d'uree dans
des echantillons de lait provenant de vaches (n = 214),
de lignes a lait (n = 41) et de reservoirs (n =41). Une
partie des echantillons etait utilisee pour le test de Iuree
du lait avec les mouillettes Azotest et I'autre partie etait
soumise a un laboratoire diagnostic accredits pour
l'analyse de luree du lait, La methodologie chimique
etait Consideree comme I’etalon.

On a demontre une tres grande concordance entre
les utilisateurs gkappa =(0.87) dans cette etude lorsqul
sagissait de djs mguer les echantillons de vaches avec
des concentrations dliree normales ou elevees. Toutefois,
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la fiabilite des mouillettes Azofest etait pauvre car Ia
concentration de Turee du lait determinee avec les
mouillettes etait differente de celle obtenue avec le test
chimique (P < 0.01). Il'y avait une faible concordance
entre les deux tests (kappa = 0.12-0.14). Les concentra-
tions moyennes obtenues avec les mouillettes etaient
apProxqmanvement plus elevees de 5 m?/dl que celles
determinees par le test chimique pour fes trois types
d’echantillons. Un total de 45% des trois ty_ges
dechantillons etait bien classe dans les categories faible,
normale ou elevee, o _

La sensibilite et la specificite des mouillettes
Azotest pour distinguer les concentrations elevees d'uree
par rapport aux concentrations plus faibles etaient
egales respectivement a 98.7% et a 33.1% dans les
echantillons de_lait individuels et a_100% et a 21.1%
dans les echantillons provenant des lignes a lait et des
reservoirs. Dans cet ensemble de donnees, la valeur
Preo_hctlve dun test positif pour distinguer les concen-
rations elevees par rapport aux_concentrations plus
faibles variait entre 33.1% et 35.7%. Par consequent,
pres des deux tiers des echantillons identifies comme
eleves par les mouillettes avaient en fait des concentra-
tions normales d'uree. o ,

La sensibilite et |a specificite, des mouillettes
Azotest pour distinguer les concentrations faibles d'uree
par rapport aux concentrations plus elevees etaient
egales. a 0% et a 100% respectivement dans les
echantillons de lait individuels. Le test ne permis pas
d'identifier correctement comme faible aucun des
echantillons effectivement faibles et surestimait la con-
centration d’uree dans une forte proportion des
echantillons vraiment faibles ou normaux. Compte tenu
de Ia pauvre fiabilite du test avec ces donnees, nous
concluons que |'utilisation des mouillettes Azotest ne
sera pas henefique ni aux producteurs de lait ni aux
consultants laitier. Les auteurs recommandent aux
producteurs qui desirent surveiller I'uree. du lait de
soumettre leurs echantillons a un laboratoire de diag-
nostic accredits.

Introduction

Overthe past several years, there has been a great
deal of interest in monitoring urea mtroge_n cofncen-
trations as a measure of efficiency of protein utiliza-
tion in dairy herds. Research has established that
serum urea and milk urea nitrogen (SUN, MUN) con-
centrations are sensitive to concentrations of dietar
crude protein (CP), rumen degradable protein (RDP),
rumen undegradable protein”(RUP) and protein-to-
energy ratios. 346891618202 Potential benefits of moni-
toring MUN cancentrations include more efficient use
of expensive dietary protein (i.e., reduced feed costs),
improved health, productivity, and reproductive per-
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formance in the animal, and reduced excretion of ex-
cess dietary nitrogen into the environment,

. There are séveral approaches to sampling and
testing MUN concentrations. The most common sam-
pling Strategy is to collect a metered milk sample from
Individual cows on Dairy Herd Improvement Associa-
tion (DHIA) test day, and then submit those samples
for MUN tésting along with routine milk component
testing. The two'most common MUN test methods used
in North American DHIA laboratories are either a wet
chemistry analysis ornear infrared (NIR) analysis. In-
dependent evaluation has demaonstratéd thdt DHIA
samples anal¥zed using the NIR method of analysis
are suitable for MUN Concentrations, provided that
data are interpreted at the group level.ll The cost of
testing through DHIA or othier milk testing laborato-
ries ranges from $0.10 to $1.00 per sample, depending
onthe number ofsamples submitted, method ofanaly-
sis, and the laboratory used. Additionally, the producer
must wait two to three days_for test results. Because
of large cow-to-cow variability in MUN levels, MUN
test résults from individual cows should be interpreted
at the group level. 571922 S

One dlsad\_/anta%e of testing using individual cow
DHIA samples is that producers may have to wait for
their next DHIA test day in order to monitor or detect
herd or grouP reSJJor]se fo a recent change in nutritional
management. A d|t|onally,f3rodupers would like to save
on the expense oftestln? all milking animals. As such,
it would be very useful to producers if they had an on-
farm test that could be used on a subset of individual
cows or on milk line orbulk tank samples collected from
a group of cows on the same ration. _

 Analternative test available for use is the Azotest®
strip,aan on-farm dipstick test marketed to dairy pro-
ducers and consultants.L This is a urease-based test
coupled to a pH indicator dye. Higher concentrations of
urea in the milk sample’ cause darker_green color
changes on the reagent strip 6F| ure 1). The Azotest®
stripcosts approximately $2.00 (US) per test strip. The
manufacturer recommends that, due to individual cow
variation, the test be performed for at least ten cows,
with a minimum of five from the same feeding grouE).
The testmust be performed using a metered milk sample
representative ofthe entire m|Ik|nP, and notaﬁre-mnk-
ing or post-milking stripping sample. Finally, the manu-
facturer recommends interpreting test strip results as
follows: “...perform the test on several cows to obtain
an estimate ofthe average value as well as the propor-
tion of cows outside the eswable_ranﬁe. 1f40% or more
(40f10 0r2 0f5) samples are outside the desirable range,
It is advised to review the feeding strategy to correct
the problem”.1 _ _ , _

The Azotest® strip has Botenhal convenience, time
and cost advantages over laboratory testing. However,
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Figure 1. Milk sample berng tested for milk urea ni-
trogen concentration using thé Azotest® strip.

such a test needs to be accurate to be useful to the Pro
ducer. To our knowledge, there are no published.stud
ies evaluating the acclracy of the Azotest® strip_for
measunnq urea concentrations in milk samples.” The
first objective ofthis study was to describe the accuracy
and agreement of the Azotest® strip In estimating urea
nitrogen concentratrons as compared to wet chemistry
analys 3 he second 0 fectrve Was to descrjbe the |-
ter-reader agreement us ng the Azotest® strip on milk
samples from individual cows,

Materials and Methods

Milk Sample Collection and M UN Analysis

Atotal of 214 metered milk sam Ies were collected
from mdrvrdual cows at three separate milking events
In two different dair \y nerds; fwice at the dairybarn.on
campus at the Unjversity of Minnesota (one mornrn%
and one evenrn? mrlkrng three months apart) and onc
at 3 commercial dairy farm in Minnesota (one morning
milking). These two dairies were selected for samplrng
out of ¢onvenience and because it was known, from pr
vious MUN testing through MN DHIA bthat they sh uId
produce milk samples representing a wide range’ofMUN
concentratrons Milk w scollected from the milk meter
of each cow at the time of re uIarmrIkrn? chilled, and
trans%orted drrectlx/lto the College of Veterinary Medi-
cing, University of Minnesota,
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Atotal of41 pajred milk [ine and bulk tank samEIes
Stotal 0f 82 sam Ies? were coIIected from_22 Minnesota
arryherds at Ifferent mil mqevents This was done
arto a dif erent stud tha resulted in the valida-
tro of usrn milk |ne sa ples to monrtormr comIp
nent and u derheat ata D13 The reader can refe to
t ese ’&apers for details on the installation and use of
|"Safe Septum Sam elbow,c Milk line and bulk
tan samp es were cooled immediately upan collection
and fransported drrecth‘/‘to the College of Veterinary
Medicine, Unrversrt of nefoa
Upon receiving individual cow, milk line and bulk
tankmr samples, each sam‘nle Was weIIagrtated and
then sg Iit |nto two su samples. The first sub sam Ie
from each pair was suomitted to the Dairy (%ua |t]y
trol Institute SDQCQ Services Lahoratory3for a aIysrs
of MUN with a wet chemistry reference test metha,
The second subsample was immedjately tested for
MUN at the University of Minnesota using the Azotest®
stri foIIowrntTt the manufacturer’s drrectronsl Milk
samples were tested at room tem{)erature After ag |ta
tion ofeach sample, the Azotest® strip was set in the mr Ik
samg evraI for fiye minutes. The strrpswere then rﬂurckly
rins d under a light stream of cold tap water fo three
sefon s, and then |mmed|atez/rea ? nn
color change on the test strip against 4 color cha prro
vided by the manufacturer on the'test product bottle,
color ¢ anqe readings were categonzed Into 6 different
semr quan |tat|ve leVels ofMU 020303504and
tg lqure 1 Corresgnon |ngl evesaterconvertrng
units to MUN are 4 13.9,716.3, 18.6 and 23.2 mg/
dl, respectively. Readers should note that in the United
States, urea is most frequently reported as m /?I of MUN,
while the rest ofthe world often reports mnfol/L of MU
One 8ram ofyrea pitrogen Is equivalent to 2.146 grams
or 0.0357 moles ofurea The conversion factor to esti
mate MUN mg/dl = MU g/L x 46.45, since nitrogen rep-
resents 46 45% of urea b werght
For 43 ofthe Individual cow samples, Azotest® strip
measyrements were analyzed twice. Tests were ryn and
read independently in the same room by two Indjvidy-
als within 15 mindtes of each other. Both individuals
were masked to each other’s results.

Statistical Analysis

Three methods of anahé)srs were used to compare
results between the Azotest® strip ang the reference
method. First, a non-parametric test of differences be-
tween Rroups was required, instead of a conventional
ANOVA, because the results of the Azofest® sirip are
reported as ordinal ty Pe data. The MUN results from
the wet ch emrstr ana ysrs were also cateaqonzed as Iow
<1 0m dl]) maI mglg or hi
6.3m g/ hese categoneswere created othto matc
MUN cut"points for Categories as indicated on the
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Azotest® strrp interpretation chart %ow 470r9.3 mo/
dl: normal 13.9 or 16.3 mg/dl: hi 18.6 0r 23.2 ma/
dl)aswelasto matchwrthcurrent ecommended ran 85
reported In the scientific literature. The PR
NPARIWAY procedure (SAS version 80 using the

Wilcoxon statistic, was used to test for differences be
tween the MUN resuts oft he two test methods gAzotes i®
Vs reference methodr?B This method produces a chi-
V\C}uare approximation for the significance ofthe Kruskal-
allis testwhen theWILCOX N option is used. 1) The
Kruskal-Wallis test was 'berforme once on data con-
taining the 214 ind |vr Ua cowsampes and enagarn
using data_from the 41 milk Jine and 41 bulk tank
samples. The latter two sample types were compined
In the analysis because they are b
a pooled sample type that producers might frequently

elect to use on a darrY

The second tes gerformed on data for both indj-
vidual cow samples and pooled Smrlk line and bulk
tank) samples was a 3 x 3 Kappa, Or test ofagreement,
between cate?orrzed (low, normal, high) results from
theAzote {® strip as compared to the [ference method.
Finally, this ca egorrzed data was also used to calcu-
Iate the sensrtrvr y, specificity, and predictive values
oagosrtrve ang ne%atrvethe zotest strr result, both
to accurately ident asam le with UN con-
centration (vs norma or ow) and to accurately iden-
tify a sample with a low MUN concengration (vs pormal
orhigh). Thrs was done separately for the Individual
cow samE es and te ooled samples. A 2x2 Kappa
value was also used to measure int rreaderagreement
for the 43 Individual cow samples that weré read by
two individuals.

Results and Discussion

Descrrptrve statistics are presented in Table 1
showing MUN results for the 214 individual cow
samples, 41 mtlk line samples and 41bu|ktank samples
for both the Azotest®strip and the reference test method
In these descnﬁ)trve data the Azotest®strrﬁ appeare to
overestimate t ewetc emistry analysis mean M
approximately 5 mg/dl, regaraless ofthe type ofsample

Table 1.
individual cow, milk line and bulk tan
Sample type Test method n
Individual Wet chemistry 214
CoW. Azotest® strip 214
Milk line Wet chemistry 4]
AzOtest® strip 4]
Bulk tank Wet chemistry 4]
Azotest® strip 41

FEBRUARY, 2003

th representative of

arison of Azotest® strip, and wet chemistry analysis
UN results forthe 214 individual cow samples is also
Fresente In Figure 2. This scatter plot shows not only
he stro Mgbtendenoy for the Azotest® strip to produce a
N estination than wet chemjstry analysis,
bu a so shows a great deal of variation in wet chemis-
trX ana e)isrs resulfs (continuous results rePorted for any
one le N produced by the Azotest® strip (semi-
quantitative results rePorted
After cate orization of results into low, medium
and high MUN Tevels, a significant difference was de-
tected etween the Azotest® results and the reference
method. This was true hoth for the individual cow
samples BP 001) and for the pooled samples (milk
line and ulktanksamples P< %
The level of agreement betweent e two tests for
estrmatrn{g low, normal or hrgh categories ofMUN re
Su ts orr drvrdua | cow samples was poor (K=0.12: Ta Ie
The level ofagreement orestrmatrng normal orhrfq
cate%orres of MUN results between the two test types for
pooled samples mrIkIrne nd bulk tank samp es) Was
also poor (K = 3).. The latter analysis had no
IowMUNvaIuesforerthermrIkIrneorbulktanksamples

soonly a 2 x 2 Kappa could be estimaed.
\X/hen cons?ggrrng the ab?ht of the test to differ-

entiate hi ﬁ(\]h MUN vales, the sensrtrvrty and specific-
|t ofthe zotest®test stM) for |dent|f¥|ng an jndividual

E()Mndrvrdual cow, milk line orbulk tank). A rgbhrc com-

wsampewrt an N concentration (vsnormal
or owgwas d 5.8%, res loeotrve E
revalence oftrul h| values' (21.5%) |nt |s

dla set th ecorrespon |ng predrctrve va Ues ofaposr
trve |gh) and negatrve (normal or low) test result were
33.1 an 987 0, ref ectivel é/ Thus |ftheAzotest®stn
yielded a high resu urrent data set, apro uce
could onl be 33.1% confident that the MUN valug was
truth gh. Putanother way, |ftheAzotest®strrg grelded
a high test result for three cows, likel on)( fthose
cows would be truly high, while the other two would
false positives, with their true MUN value falling in the
normaI or low ran?e Thus, when faced with interpret-
g high test results, the inaccuracies of the test could
ledid a producer to the false conclusion that MUN val-

in the

Azotest® strip and wet chemrstrtf anaI¥S|s milk urea nitrogen concentration (mg/dl) test results for
samples.

Mean Std. Dev. Min. Max.
137 34 2.1 21.7
18.7 2.8 139 23.2
152 2.1 111 21.6
20.4 2.8 16.3 23.2
15.2 2.1 10.8 22.0
204 28 16.3 23.2
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Figure 2. ComPanson ofAzotest®strrPand wet chem-
istry analysis milk urea nitrogen results for 214 indi-
vidial cow samples.

Milk urea nitrogen classification results

com arrngtheAzotest®err and wet chem-

Istry analysis test method for individual cow
milk samples.

Wet chemistry analysis MUN (mg/dI)
Azotest® strip MUN  Low  Normal High Total

Table 2

(mg/dI) (<100) (10.0-16.3) (>16.3)

Low

(4.70r93) 0 0 0 0
Normal

Hi(1h3'9 or 16.3) 26 51 1 78

818.6 or 23.2) 4 8/ 45 136
Total Rl 138 46 214

Table 3. Milk urea nitrogen classjfication results
comparing the AZotest® strip and wet chem-
|str% analysis test method for milk line and
bulk tank samples.

Wet chemistry analysis MUN (mg/dI)

Azotest® strip MUN Normal High Total

(mgfdl) (100-163)  (>16.3)
Normal
Hi(ths.o or 16.3) 12 0 12
68.6 or 23.2) 45 25 10
Total 57 25 82
40

Ues in the riroup are hrgher than thexltrulg are, How
ever, when ookrngto étect high sures Ifthe
test yielded a negative test resut‘norma or low), a pro-
dtécserr] gowd be 98.7% confident that the MUN val(e truly
W

Results were similar when usin pooled sam Ies
(milk line and bulk tank samples? ol entr
concentrations gabe In pooled samp es the sensr
tivity and specificity of the zotest®test strip to iden-
tif sampl with |? oncentratron (vsnormal
W rel and 21.0%, esoectrvey Qf 25 samples wit

rw MUN concentrations, 100% (25 of 25), were

rde trfred as nigh by the test strrp However for b/
sam les with truIy normal concentratron only 21% (12

I) were identified as pormal usrng the test strip.

e emarnrn% 19% (45 of 57) of normal samples were

identified as q . The overall accuracy was 45.1%.
Usrng the prevalence of high MUN values (30.5%) in
this, flata set, the correspondrng predictive values of a
rs)osrtrve (18 and negative gnormal) test result were
0.7 :and 100%, resp ectrveIY Us |fa [0 ucerrecerved
a high read mg on an Azo est strrp rom an Individual
milK line or bulk tank sample, ecou only be 357/
confrdentthat the true MUN result was high (a 64.3%
chance the trye value was normal). However if a nor-
mal test result was received usrn% the Azotest® strip
the producer could be 100% confident that the true MUN
value was not hi ?h

When cons derrnP the abrlrty ofthe test to drffer
entiate low MUN values and usrnq Individual cow
samples, the sensjtivity and specifici ofthe Azotest®
strip to identify individual cow sam les with a low
MUN concentration gvs normal or h h) were 0 an
100% respectrvely (Table 2). O30 samples with truIy
low MUN values, none were identified as Jow with the
test strip. Based on the prevalence of low valyes
(14.0% 00/8 In this data set, the corresponding predictive
value of a negatrve (normal or high) test resylt would
be 80.0%. TRus, when attempting to detect low mea-
sures with this data set If the test yielded a negative
test result (normal or |gg aproducer could he 86.0%
confident that the MUNvalug truly was not low. This
predictive value ofa negative test would be much poorer
In a dataset that contained a hrqher prevalence of
samples with low MUN concentrations. The predic-
tive value ofa posrtrve (low) test result could not tech-
nically be calculated for this study because one cannot
dividg zero by zero. However, the authors speculate
that If the Azotest® strip did report a low test result
not observed. in this study), there would be a very
igh probability that there was truly a low MUN con-
centration In the sample,  Similar analysis could not
be performed for the milk line and bulk tank sample
set because that data set did not contarn any pooled
samples representing a truly low MUN value:
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The two partrcrp irnfg Azotest® strip readers
achieved a very high level ofagreement when difteren-
tratrnﬁr between normal and high MUN categories (K =

Whrle rndrvrdual cow samgles represented a wide
range (L, M, H) of MUN values, one weakness in this
stu gwas that the milk line and bulk tank sample set
sented only normal and high true MUN concen-
tr tions. _ This was also true oft e sample set used to
measure inter-reader agreement. Ideally the evalua-
tron of inter-reader agréement should be repeated ifa
uture opo,oortunrty arises, usrn asampese represent-
a wiger ranrrtne of true MUN values. However the
au hors helieve that the current study provides enouPh
Information about the Az0test® strr(ia 10 reach a conc
sion about its utility when used according to the
manufacturer’s recommendatrons
Milk urea nrtrogen testing has demonstrated it-
selfto beavaluable |a%;nostrc ool formonrtorrn the
ef rcrezdLS dietary nitrogen utilization on dairy
farms. 2215 Advantag es of Azotest® strip, compared t0
Iaboratorytestrngi rnclude potential forreduce testrng
costs and the ab r% to test ina trme fashion relatiy
to feed rngmanao ent changes. An additional benefrt
suggeste from this study 1s that there appears to b e
excéllent |nter reader ag}reement n drfferentratrnﬂ
tween samp eswrth normal vsh rg N values ow
ever the final and most important factor to consider
when evaluating a test’s utility 1S the accuracy of re-
sults. In this study the test wasnot accurate when used
on srngle pooled samples ?uch as milk ling or bulk tank
samples. A similar conclusion was reached when the
test was used for individual cow samples and inter-
preted, as per manufacturer’s recommendations, by eX-
amining both the group mean value and the proportion
ofanimals with af abnormal test result. Based on our
data, there 1s a high probability that herds with truly

Table 4. Comparison ofinter-reader results when ys-
ing the Azotest®strip on individual cow milk
samples with normal or high mrIk urea ni-
trogen concentrations. (Kappa =0

Reader 1
Reader 2 Normal MUN High MUN Total
(1390r 163 mg/dl)  (18.6 or 23.2 mg/dl)

Normal MUN

(139 0r 16.3 mg/dI) R 1 kX
High MUN

818.6 or 23.2 mg/dl) 1 9 10
Tota 3 10 13

FEBRUARY, 2003

low or normal MUN concentrations could be falsely clas-
sified, when usrnqtheAzotest@ strip, as having erther
normal or high values, respectively.

Conclusions

The Azotest®strip has several otential advanta es
over laboratory testing for MUN, including cost, conve
nience, timeliriess oftesting results and excellent inter-
reader agreement, However the overall accuracy ofthe
Azotest®strip was generally poor when used as recom-
mended. Azotest®strip results differed si dgnrfrcantl
from true MUN concentratrons as measur usrn?
chemstry analysis.  Only 45% of all individual cow
samples ﬁow normal or hrgh) and 45% ofaII ooled milk
line and bulk tank sampl Fnorma or high) were cor-
rectl rdentrfred The est al ed to corréctly identify
angr ruly low MUN samples as being low, and overesti-

ted teMUN concentratron in a-high proportion of
trul 3/ low and normal samples. With this data set the
P rctrve value of a positive test result when looking
or |? MUN measures (vs normal or low) was only
3.1 %, Thus, approximately two-thirds of the
samples identified ashrghb the test strip truly have a
normal or low MUN concentration. Grven this high de-
ree of test inaccuracy In these data, we conclud? that
e Azotest® strip will not be benefrcral to commercial
r%/ prod ucers or dair y consyltants. The authors rec-
end t at producers wishing to monitor MUN, In-
stead submit mrIk samfles to an accredited dragnostrc
[aboratory for MUN analysis.
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uality Management Inc., St. Paul, MN 55128,
d arrtr uality Control Institute. MoundsVrew MN 55112,
e Bentley Instruments, Chaska, MN 55318.
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