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Detection of antimicrobial residues in camel milk — surtabrl:ty _of
various commercial microbial inhibitor tests as screening tests

By A. STRASSER', K.-J. ZAADHOF . V., EBERLE!N , U WERNERY and E. MARTLBAUER

"Institute for Hygiene and Technology of Food of Animal Origin, Vetennary Faculty University of Munich; Schonleuiner
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The: app!rcabxhty of six commerclany availabie lnhibutor tests for camel mllk was determmed ina comparatlve study
259 milk samples collected from untreated camels were tested using the ‘Delvotest SP and v rious versions ‘of the bril-
liant black reduction test, (BR Test “AS. Specral BR-Test AS Brilliant”; ‘BRTArhibitor Test, BRTAnhibitor Test with
i - The eccurrence: of unspedific ‘reactions {specifi city) ‘@nd’th "-“"ehsrtmty

.assessed, Accordrng to'German Official Methods of Analysis 1701.00-

ed' usion indicated negative restilis for all samples When the coritrol
er golour change. Four test systems (BR-Test “AS Bril-
st SP)indicated positive — unspecific su:ts ;.vhen the

hit tand | 959% (BR-Test tAS -
espectively. The! sensmwties againsi m 0 of ﬂae anhm—
determined inj ﬂ_'wr_mrlk :

len in Kamelmrlch - Anwendbarkett versch:edener kommerzreller
hiests - :

In einer; verglerchenden Si‘udre wirde dielAnwendbarkeitvon'sechs’ kommerziellen Hemmstofftests zur Untersuchung ;
von Kamelmilch Giberprisft. n verschiedenen Versionen des Bnllantschw eduﬁrensiests {BR—?fesi AS Specral“ BR-
Test ,AS Biilliant®, BRT-Hemmsioffiest, BRT-Hemmstofftest mit Vordrffus:on;m ]
test SP wurden, 259 Milchproben asiibehandelierdCamele untersucht. Beidden
um das Auftreten unspezifischer Reaktionen (Spezifitat) sowie die Sernsitivi
wendeten Antiinf ;

: ] ‘ en positive — unsp
zur gleichen Zeit wie die'Negativ ontroile ' erdrngs konnten durch Verdangen
tive Ergebnisse fiir 100'%. (BRT -Hemmistoffiest und Delvotest SP), 85 %4
Suchtest) der vormals positiven Proben herbeigefithrt werden. Zwi
gentberiblichen Antiinfektiva wurden keine signifikanten Unterst
38 Camelmilk {detection of antimicrobial residues)

/

1. Introductlon

The oldworld cameﬂ populatron CONSists
mately 20 million animals, comprising
Camelus:droimed d'¥
bactrianus: With thésex fels 3
dromedaries are ‘predominantly’ kept for'their ;
milk in (semr—) arid zones of Africa and Asia (1; 2). In
particular, ¢amel wilk is gaining increasing imporiance,
as is shown by the:establishment of a number of camel
farms also in Europe. This can be partly attributed to
claims that camel.

oat, mare ahd buffalo mitk {8,
0,1 >dge data concerning camel milk
has not yet been reported

o3 ples (n—259) were collected from
nalog: untreated dromédaries from the camel herd of the Cen-

) Wik, Hergensn tral Veterinary Research Laboratory, CVRL, Dubai. The
vocated as an approp iate substitute to  samples were deep frozen immediately and shipped

; milk,prosductsfike  under cooling conditions 7o Germany within “1day, =
(soft) cheese and yoghurt are also quite -popular (5;:6; where they were stored frozen until “analysis.*Pricr o~
7). With the intensification of dairy camel husbandry the testing samples 'were thawed at 45C: according t64{12)
prophylactic and. iherapeutrc use of antibiotics is-inevi- .and mixed thoroughly. The. pH values of thethawed
table, thus enhancing the risk of antimicrobial residues samples were determined by random sampling.
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2.2 Microbial inhibitor tests

The microbial inhibitor test systems evaluated com-
prised of various commercial versions of the brilliant
black reduction test — BR-Test “AS Special”, BR-Test
“AS Brilliant” (both DSM Food Specialties, Delit), BRT-
Inhibitor Test, BRT-Inhibitor Test with prediffusion and
BRT MRL-Screening Test (all AiM Analytik in Milch
GmbH, Miinchen) — as well as Delvotest SP (DSM Food
Specialties, Delit). The tests were performed according
{o the manufacturers’ instructions and the German Offi-
cial Methods of Analysis L 01:00-11 and L 01.00-51-EG
for cow milk (13; 14). Inhibitor-free cow milk was used
as a negative control and cow milk fortified with penicil-
lin G (4 pgfkg) served as a positive control. All commer-
cial test systems were incubated in a water bath at 64°C
+ 1°C. The BRT-Inhibitor Test with prediffusion was in-

cubated at 4°C for 1 h, and milk was discarded prior to.

incubation in the water bath. The feadlng of the fests
was carried out visually when control sam-
ple had- %developed a: yellow {2
before if the'colourefithe: cam ki ‘

earlier). Camel milk samples de\felopmg the same col-
our change as the negative control at that time were
considered ,negative”, those showing no or just a partial
colour change ,,posmve For these iatter samples the
incubation fime was prolonged until the test indicator
turned yellow or the tests were cancelled after a maxi-
mum tlme extens;on @f 90 min. -

2.3 lnact:vatlon of heat—!abfle mmbftors

in order to d:ﬁerenuate heatabile from heat-stabile
natural inhibitors’ approxnmateiy 10 % of the samples,
which were termed “positive™ using the majority of tests,

were retested. The samples were heated at 80°C for 1 0 '

minuies according to 1DF {15} in order {o inactivate he_at—'
labile inhibitory milk compounds and applied io the
commercial inhibitor tests under study. i

2.4 Determination of sensitivity

In orientating experiments the sensitivity of the
cc_;_mmerma! anhlbxtar‘tests agamst 7:.commonty

ceftiofur, oxytetracychne Sulfamethazme and
tamicin. Inhibitor-fr
EG (13, 14)of the Gemian Oﬁxdél Methods of Anal

3. Results 3
3.1 Sample anaiys:s

The BRT:Inhibitor, Te: with prediffusion at 4°C gave‘ R
e -éF;g 1

- pegative” ‘restilts for all camel Jnilk samples tes
{n=190) when evaluated at.the fime at whl_ch.'*the i
milk sample was .clearly negative. Using the
“AS Special” camel milk resulted in quicker rea
compared with cow milk: 99% of the samples developed
a yellow coleur prior {o the negative control {most“of:

them 25 min, some up-to40 min).-A different patiermn’ = .

nhibitor Test, BRT MRL-""

- ant’ and .Delvotest
read ‘at the:moment of the -

was. pbserved with the BRT

| Test System

3.2 Inactivation of h

asdhe analyses: €
{estmediaasthosex
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complete colour change of the negative cow milk .con-
trol, the colour of several camel milk samples showed
mtermedlate colour tones (neither blue/dark purp!e nor
yellow). According to methods L 01,00-1
51-EG (13, 14) of the. German Official ’Methods of
Analysis these sam pIes had to be cons:dered “positive”.
The frequency.of these posmve sam ¢
8.1% wusing the Delvotest SP to, 75.3% usi
Test“AS Brilliant” (Table 1). Aprolongatncn of 1he"mcu—

‘bation time {up to 45 min), however, resulted in a com-

plete colour gchange of all camel milk samples analysed
with the Delvotest SP and the BRT-inhibitor Test. Using
the :BR-Test “AS Brilliant” and in the BRT MRL-

. Screening Test 85 and 89%, respectively, of the camel

milk samples developed a yeﬂow co!our after an addi-
on ¢ 090 mm .The pH values for

: Tab 1 Results for camei mllk samples (n-—259 BRT-
; w{nhlbttor T ith. predlffus;on and BR-Test
3 90) using 6 ‘commercial in-
iuated at the moment ofcom-

Fa control

) fSulfamethazine

SRR et

o ‘»Ox.yl‘etr'ac‘y_qme o

“positive”; did 1



/' Strasser, Residues in camel milk

Peniciliin G

Gentamicin Cloxacillin

Sulfamethazine Cefiiof ur

Oxyletracychine

. Fig. 2: Sensitivity pattern of the BR-Test "AS Spec;al for an-
timicrobials in camel milk (outer circle 0.5 x MRL,
middie circle MRL, inner circle 2 xMRL orhigher)
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Gentamicin . 1Cloxacitin
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Tiq. 3: Sensitivity pattern of the BR-Test 'AS:Brilliani"-for an-
timicrobials .in .camel milk {outer circle 0.5 x MRL,
middie circle MRL, inner circle 2 x MRL or hlgher)

Gentamicin

Sulfamethazine Ceftiofur

Oxytetracychine

Fig. 4: Sensitivity patftern of the BRT-Inhibitor Test, BRT
MRL-Screening Test and Delvotest.SP for antimicro-
bials in came! milk {outer circle 0.5 X MRL, middie cir-
cle MRL, inner circle 2 X MRL ¢ or higher)
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3.3 Determination of sensitivity

The determination of sensitivity for seven antimicro-

bials did not differ significantly from the sensitivities de-
termined for cow milk (data not shown).
n Figs. 1-4 the sensitivity patterns of the six commercial
inhibitor test systems under study for came! milk are
charted, whereas the results of the Delvotest SP, BRT-
Inhibltor Test and the BRT MRL-Screening Test are
represented within one graph as these tests showed
comparable sensitivities.

4. D:scuss:on

More than 75.% of the 259 milk samples from un-
‘treated camels:were termed “positive” in at least one
test system as they only produced intermediate colour
tones — between blue/dark purple and yellow — instead
©of the true yellow: coiour exh|b|ted by the negatwe cow
mllkcontrol (13;44). . {

#ihe BRT-Inhibitor Test with medxffusuon Anhich’ is
+also recommel ded for the analysis of ewe milk{16;17],
was the only iest system that showed negat:ve results
for camei milk in

‘icur ThlS might
between the mill
cardmg the milk -

evemncubatlon of the test tabiets an
negative results. Instead. of appfymg h
cial Methods L 01.00-11 {13]:a
method L:01.01-5 {21] could'be
the evaluation. -Aceording to
samples are considered %
same blue/dark purple colour
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trol with 4 ppb penicillin G. The application of this
scheme to our data would have resulted in no “posi-
tives”, as none of the samples under study showed
these colours. On the other hand, actual antimicrobial
residues might remain undetected on account of lower
test sensitivities.

The factor(s) partly retarding the growth of the test
organism and the complete colour change in the test
systems could not be identified. The pH values of 6.27
{0 6.63, which were determined for the came! milk sam-
ples, fit into the range reported in the literature {2, 22].
However, preliminary experiments .showed that these
values did not influence the resulis of the inhibitortests.
The unchanged reactions after heat treatment indicated
that heat-labile components, :such as lactoperoxidase
and immunoglobulins, were also -not necessarily re-
sponsible for ihe positive resulls in the commercial in-
hibitor tests. Further confirmational tests*havenot been
carried-out. A useful tool to withhold inhibiting ‘high mo-
lecular compounds from ‘the penetration into the test
medium and thus aveiding unspecific feactions ‘would
have been the application of a disk assay using a dialy-
sis membrane [23].

According to {24, 25, 26] camel miik possesses a
sironger 1nh|b1tery system thancow milk,Jeading tobac-
teriostatic or dal « ffects against gram-positive
and gram—nega rains. well as agamst starter cul-
tures during ferme fe) camel milk [27]. KAPPELER
[28] partially attribu ntnmtcrob;al Pproperties to
well characterised ;oh as iactofemn {actop-
eroxndase lysozyme and‘ mmunogiobu!m A, which were
shown to be present in higherconcenirations -or pos-
sess greater activity-in-camel milk-compared-to bovine
milk - cow milk -contains -per mi-0.13-0.7 419 lysozyme
and 20-350 49 lactoferrin {19]). Similar findings were
made by several authors {24, 29,:30, 31].In combina-
fion, however, lysozyme and factofersin inhibited ‘the

growth -of ‘Geobacillus stearothermophilus var. cail—

dolactis even at concentrations - naturally “accurfing

cow milk {32}, so thatthe higher.concentrations of these .+

substances in camel milk might have been respGnSIble
for the reactions in our study. Furthermore, the iso
of another inhibitory protein from camel milk,
doglycan recognition protem has. previously been’
scribed.[28]. It was detected in high congcentration
ticularly towards the end of iactatlon and:-was capabl
of mactlvatmg gram~posmve bactena =iy

5. Outlook

Based on-this -study, 'it could be demonstrated nthat
with cerfain:dimitations, commercial inhibitor-tests that
are predominantly used for screening-of {bulk) cow milk,
can also-be -applied to camel millk. Fuither research is
required to find outwhether these restrictions giso apply
o bulk - milk samples, ‘where individual variations in milk
composition play :@ minor role, -and 1o determine the
mechanisms feading to ‘the wnspegific reactions -de-
scribed above {e.g. milk composition, stage of lactation,
test systems used).
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