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GRAIN SAMPLING METHODS FOR MYCOTOXINS
' ANALYSIS

Zh.Ye.3andler

1. Basic notiona and terms

Graln is tranaported to and from grain collecting centres

- and elevators in lorrifes, ralircad weggons, marine or river vea-

psls. Grain is stored in individual lots. The LOT usuaelly means
any amount of grain of uniform quality (judged on the basia of
organoleptic properties) intended for simul tansous reception,

unloading or storage in one gilo bin or warshouse. it lg the

‘grain lot that upually representa the object of astudy., During ite

apoesament, howavar, one hap to take into account a major proper-
ty of grain maes -~ its heterogensity, Some grains are heteroge-
necus Ln form, size, molature content and other signs of quality.
As a result of melf-sorting processes during ressrvolr loading,
they can form zones differing considerably in these parameters
from the basic grain mass. Various admixtures are also heterogs-
necusitheir distribution 1In grain mass can be extremely uneven.
Depending on density, they mre coacentrated in various grein lay-
ers, il.e. are preassent there in different amounts or are found in
goms layers while being absent in others. For example, mineral
admixtures usually accumulate in areas of graln drop (at the bot-

tom of a lorry body) while the light organic part - on top of the

bulk or in the bage of the cone of grain fallen from conveyer belts.

To eliminate or at least to possibly reduce the effect of
grain mass hotokro;onnlty. the sample for analysis is collected
from a large number og saaller, the so callad "single” samvles,
taken from various parts of the grein mass,

SINGLE SANPLE or BATCH is a small amount of grain taken
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from one nlace of a 1ot in a single intake. The reliability of
judpement about m 12t quality made on the basis of one aingle
gample is vory low. To have & representative sample for a given
lot a series of singles samples 18 drawn which are grouped later.
The total mess of all slngle samples taken from the lot represents
the INITIAL SAMPLE, BULK SAMPLE, LOT 3AMPLZE, or GENVERAL SAKPLE.
To datermine some of ife quallty parameters, & small grain amount,
a so called WEIGHED PORTION {or ANALYSIS SAMPLE, ANALYTICAL SAM-
PLE} is sinpgled out. Ite amss depends on the analysls kind and
graln typa.

The initial sample of bulky lots is too large. Out of it
AVERAGE or SECONDARY SAMPLE (or SUBSPECIMEN)is taken, represent-
ing a part of the initial sample drawn out to determine the lot
guality. For emall lota the initial sample can et the same time

be the average ona,

2.81gnificance of adequate sampling for the aagessmant
of erain_quellty

It 18 commonly assumed that the adequacy of the analyegls re-
sults depends not only on the preci=ion of the measuring device
and the guslification of a techriclian psrforming the analysis.
Indesd, the precision of ths sosles, proper weighing, purity of
reagents, adequate measuring or titration, and many other things
are of slgnificance here. However, for such a ooip]ox matter as
grain bulk, not lesser, if not greater, part ies played by the
technique of sampling for the analysis. No matter how carefully
& technician p'ortoml the analysis, if the tested msample is not
repressntative, the regult would charscterize only the quality of
the graln sample brought to the laboratory and not that of the
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whole lot. The lack of reliability of the figuras of ths contents
of mycotoxine may lead to a real dangsr for human and animel health
gnd  the consumsrs of contaminated fodder will be subjsct to
considerable economic lopoea caused by the death of animels or
by the reduction of productivity. Thus, sampling represents one
of mejor end eglgnificant elements in the whole graln mnalysis
pattern in 5.anera1 and in the analysis of mycotoxins, in parti-
cular. NMany suthors claim that it 1a this stage that represents'
one of the ‘basic sources of srrors in the determination of mycoto-
xins content. Por example, Whitaker (26) whils studying cases of
errora in the determination of eflatoxins in coarse-grained pro-
duce (maise, peanuts, pistachio nuta, eto.) presented the commen
determination error as a sum of lot pampling errors, taking the
analysis sample, end the =nalysis lipelf (Fig.1). CUomparise= of
variation coefficients preseated in Pig.2 showes-that the maximum
ppread of the regults occurs at the firatl stage, 1l.e. initial
paepling. This ig dus to uneven dlstribution of aflatoxins in the
product mass. Thus, at the aume aflatoxin content of 20 mg/kg
the variation coefficient during inltia:!. sampling of 21.8 kg con-
atituted 60%, during subspecimen taking (1.1 kg) - 16%, and in the
process of the analysis of Awo weighsd portions - 16%. The overall
variation coefficient was approximately BO%. For cotton seeds the
average variation coeffioient for lots with a 20}13/“ level of
aflatoxin contamination wae 8% during analysis, 19% in the subspe-
ciaen baking, and 100% 1in sampling (25). Por maise (27}, four
orroT componsnts were studied: the error of taking 410 pound
(454 kg) sample, the error of seleotion of a 1 kg coarsely ground
(pessing the 14 mesh sieve) subspecimen, the error of making a
finely ground (passing the 20 mesh sievs) 50 g sposimen, and the
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determination error itself. Varlation coefficients for a lat with
a 2O‘Fg/kg aflatoxin contaminas$ion constituted 20, 7, O, and 28%,
respectivaly. Thus, malze differed considerably from peanuts in
the error connected with sampling; howsver, this error turned out

to be significant.

3. General requirements %o ‘sampling and to the preparation

of soscimens for the gssesement of grain quality

There exist several general requirements to the methods of
sampling and fo ths preparation of specimenas for quality analysis,.
The basic requirement is the ensuring of sample representativeness,
vigz. the selected samples should characterize quality of the whole
lot, Thie ip atteined by the obaervance of the following princip-
les: the initisl sample 1is collected from single samplas; the ave-
rage or secondary sample (subegpecimen) for analyeis is obtained
through gradual reduction of the initial sample; weighsd portions
;:r analytical samples are also prepared by means of gradual re-

duotion of the average or ssecondary sample (subspecimen).

4. General pattern of seampling and sample analysis
for the assessment of grajin quality sccepted in the

USSR

The general pattern of sampling is presented in Pig.3. The
samples selected from every grain lot are inepectsd and compared.
If they are homogeneous,they are united. The set of single mamples
represents the initial sample. In the case of apperent heteroge-
naeity of samples, every homogeneous part 1s taken for a separate
grain lot and an initial sample is formed from each of these lots.

¥hile inspecting grain quant;}, it ia extremely significant
to organise thorough record kesping. For this purpose a sample
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taé (label) with the crop name, straln, type and subiype, crop
year, name of the enterorise to which 1t belongs, numbers of.wha—
rehouse, silo, waggon or ship name, lot mesa, date of the initial
gampling and sample mases, and signature of an official rasponsibile
for mampling, 1s put into the initial grain sample contalner. La-
ter thess data sre recorded in a apecial book.

If the inltial mample welghse up ko 2 kg, it is at the same
time considered ms the average sample. If it exceeds 2 kg, a 2 kg
smount is taken out of it by means of a separator or menually.

The average sample is collected somswhat differently 1f the
initial semple 18 taken from s large homogeneous mass of grain,
a.g, during vessel loading or unloading. In this case at the end
of every lomding or unloeding day the %aken single pamples are
mixed in the separator or manually, and approximataly one eighth
portion ig drawn out of the mixture and placed into a peparate
container. At the end of the lomding or unioading procedures, the
grain is poured out of the contelner, mixed in the aoparator or
manually and about 2 kg representing the average sampla are ta-
ken. ’

An obligatory condition ie the atorage of a sample portion
for a period of time during which there may be claims presented
aa to lnadequate analysis performed. In such cases the sample is
subject to a oheck (umpire) analysis.

The pize of a weigﬁed portion selected from the average
sample for analysis is of slgnificance for the assessment of the
accuracy of the analysis. Naturally, an increass of the grain
oaps subject to analysle makes it more relisble and better ref-
lacting the quality of %the whole lot. The degree of influepnce of
its heteropgensity diuinisbea. Bepides, errorse of the assessment
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itpelf depending on the precision of a measuring devica, techni-

cian's mistekes and occasional circumstances, are reduced consl-
derably when the weighed portion mass is lerger. Teohnically,
however, it is impossible t0o analyse an extremely large weighed
cortion; ita size has t¢ be correlated with the type of the ana-
lynis and in pome cages han to be differentiated depending on
the crop and its targeted uae, and also ocn the significance of
the analysed paremeter, The aslze of weighed portiéna is specified
in etandards for testing methods. Welghed portions are taken out
of the average pample using a peparator or manually. During htgh;
volume pupply periods, in order to snsure rsgular work of motor
transport, grain guality assessment can be done on the basis of
daily average samples.

Dally average samples ars ocomposed of grain 1ota' homogens~

ous in quality -and supplied during one day froa one and the same

farm. The 1ot honogéneity is establiphad by typs, subtyps, colour,

moisture content, grain pest contamination and content of lmpuri-

ties. To form the dally average sample from initial samples selec—
ted from every lorry, 200 o=’ of grain from every 1.5 tons are fa-
ken. The grain 18 placed into a tightly sealed contaipner which can

be sasily cleansd and washed. Every farm ¥ranasporiing grain by

lots during one day, has its own containsra. The averasge sample ip

formed out of the daily averages sampde using the technique descridb-

ad above.

5. Paculiarities of grain mempling for the analyeis of
mzcotoxi.hs

Sele ractor.' influencing ‘the volums of the sanpie for snalysls

A. Discrete character of the distribution of mycotoxine.
The contamination of lots with mycotoxins bears a discrete
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gharactsr, ¥icotoxine may be preseant only in a small part of the
groduct, howsver, in a relatively high concentration. For examp-
le, the number of peanut hernele contaminated with aflatoxine can
be less than 0.1% while ths contamination level of individual ker-
neld can remch | mln ppm, Fluotuations in aflatoxin content in in-
dividual kernels oan reach 106 mg/kg (26).

In view of & heterogensous nature of mycotoxin distribution,
the Saking of a homogemsous sample for anelyeis represents a rath-
er complex problem. Thus, iraditional meshods of selection and
gampls preparation cannot be fully used in the analyels for myco-
toxins. Thess methods should ﬁe subjeck to considerable changes.
In particular, for ths myootoxin analysis B much greater sample
maps is nesded than that used in the asssssment of other quality
proparties, At the same times it greatly depends on the tested pro-
duct.

Prom the point of view of aflatoxin coatamination, all pro-
ducts can bs divided into two extrame types {15):

- - with an sxtremely high degree of contamination heteroc-
genelty (Type 1); and

- homngeneéus type {Typa 2),

Typa 1 includes husked and raw peamuis and other oll meeds,
intact or coerse-ground kernels, nuis and dried frults. Type 2
reprosents suwoh liquids s vegstable 0i1l, milk an? dairy products.
There exists algo Type 3 characterized by an intermediate
degres of contamination; to this type belong: fine-grist flour,
peanut oll, fermented producte, ollmseed cake, drisd ceresl grain.

The sise of & repregentative lot sample depends on the product
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type. For Type 1 the lot size should be as large as poseible,
while for Types 2 and 3 - conslderably smaller,
B.Kernsl gize.

Another factor influencing the semple volume is the elze
of graine. For Brazil nuts weighing 8-10 g each a large sampls is
needed, compareq to that for peanuts having a weight of less than
0.5 g.

The sample slze also depends on tha volume of the testaed
lot. The greater is the 1ot, the largar should ba the gensral
sample, However, 1f a lot lg very large, the volume of the saaple
dose not play a decisive role: lots of husked peanuts woighing
40,000 pounds or 100,000 pounds can ba represented by samples of
identical volumes.

It phould be noted that recently the peanut pample weight in
the analysia for aflatoxine has been raimed in the USA from 12 po~
unda firet $o 24, then %o 48 and, finally, o three sampies 48
pounde sach. This lncrease of the sample size teatifiss %0 the
producer'a need to have a mores reliable assessment. On the other
hand, somes investigators (26) claim that.in the analyels of pea=

nute for aflatoxing the major eource of errors liee in the ine-
dequate (lese than 22 kg) sampls weight,

5.2, Principal pattern of sampling in the anslysis
for mycotoxins

The general (initial) sam-le is drawn either by continuous-

ly operating automatic sampler or by combining single samples ta-
ken from a uaxiﬁally large nusber of container portions. Since
the whole gsneral (initial) gsample cannot be extracted prior to
analyeis for mycotoxing, a pecondary sasple (subspecimen) should
bs prepared by graduasl sample reduction. Befors this procedure,
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however, the initial sample should be thoroughly ground and mi-

xed. The dlsperaion degree does not play a decisive roley howe-
var, the subspeocimen maes dependa on the partiocle nizs. Por co-
aresly-ground products its sizs should be larger than for finely
ground onse. In view of the fact that the grinding diminishes the
size and inoreaesss the number of particles, an error in taking the
sscondary sample im ueuelly smaller than that during the prlmary'
(initial) sampling, A subppeciman with the mass of 1-5 kg is pre=~
ferable,

Before taking the analytloal sample (weilghed porsions ro
analypsis) the subepecimen should be aleo ground, thoroughly mixed
and gradunllj reduced becaupe 0only a emall portion of the subspe-
cizen i sudbject to the analypis. The sise of the weighed portion
variee in different methods from 20 to 100 g. As fer as sgample
repreventatlveness and solvent economy are concerned, most aui~-
table is the weighed portion of 50 g.

Thus, the generel pattern of grain analysis for mycotoxine is
as followa: takinz a lot (general, initisl) pample, 1te thorough
mixing, coarse grinding to reduce pértiolaa plze, mixing to obtain
a homogeneous product, taking a eecondary sample {(subspecimen),

further grindinz and taklng a sample for analyeis.

5.3. Technigue of sampling in the anslysis for
mycotoxing

A. General information

Samples foxr the angaiysis of vegetative raw materials can
be tmken at various instante: in the field, during harvest, store-
ge, processing, commercial operations, reprocessing and finsl pro-~
gg cessing, product supniy to the food industry bascause aycotoxin
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conteminetion can ocour a¢ any of these et¥ages. The technigue of

sampling in emch case will be different (15) aince these stages
have thelr specific features related to the distribut;on of conm
tamlnated graln within a lot, accessibility of 1nspeoflon and
sampling, However, as far as it is poseible, mamples should be
taken from a product containing a large numbsr of emall particles,
Thus, 1t is more expedient to perform sampling of meize grain
rather than of corn-cobs; at the sams time ground maize is pre-
ferable to maize in grein {10), Bvidently, sampling from & lot
mixed during harvest, lo>ading-unloading works, transportation,
grinding, crushing gives more repressntative samples in view of

a discrete charactar of mycotoxina distribution. This stetement

is oorrect both #dr contamination in field and in cther steges of
the processing of vegetative raw materials. For exampla, moisture
condensation or water permeation in storehousee can cause partial
mildewing of & portion a lot duripg storage. That is why 1t is im-
possible to predic$ Ln what storage place sampling should be per-
formed in order to have a proper idea sbout aflatoxin concentra-
tlon in the lot. We shall discuss only a technique of sampling raw
materials Without dealing with intermediate and final products of

thelr proceesing,
B, Pleld sampli exaxina$ion of graein for mycotoxing

It is extremely difficult to select & rapresentative malse
gample before harvest becauss the distribution of contaminated
corn~-oobg bears a random character. Besides, one corn-cob can con-
tain no contaminated grain at sll, while another one haa only one
contaminated grain or all of them. Thus, to obtaln a representa-
tive sample, one should melect a large number of corn-cobs %o
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hugk them later. Approximate variatlon coefficients at the ave-

rege aflatoxin content in husﬁad malze grain 100 ppm_and at fan—
domized corn-cob senmpling -in the flsld were 133 for 33 cobs, B3
for 100, 62 for 200, 48 for 400, 39 for 800, and 29 for the whole
fleld {(10). Thus, 1t ims more expedient to conduct sampling from
hueked maize in the psriod of harvesting thepe samples reflect
the quality of a greater number of corn-cobs. The game considera-

tlone are also Justified for other crops growing in groupas.

C. Graln bulk sampling

While analyeing a grain lot in a bin (metalllc mtors-house)},
the sampling of graln flow at the moment of grain mixing during
bin loading-unloading can be recommended as the only reliable meth-
©od becauss configuration of the bin and limited access to it make
other methods of obtalning representative samples complicated {10).
Various semplers automatically creoesing the grain flow et certain
time intervals (14) are used. This sampling technique is consider-
ed to be most precipe because representative transverse graln flow
cross sections are systematicelly 1solated and the initial (gene-
ral) sample is made out of them. In such casea the error made by
an operator during ssmpling 1s eliminated. Usually a mechanical
geparator loocated between the samplar and sampling ovlace and in-
tended for the reduction of the pample alze to the volume needed,
is connected with the sample sslectlng device. In the absence of
this device or when 1%t le imposgible to use it for any remson, a
special operator can be aeppolnted to make samplee with the help
of a shovel placed 1nto grain flow at certain time intervais. In
this cage the grain flow should be subject 0 a rather freguent
eampling. 3ingle samﬁles, however, should aot be too large for
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the ganersl sample not %to exceed ths psrmiassible level. If the
continuously operating sutomatic sampler cannot Be applied {(when
the bulk lot is in the bin, lorry, railroed weggon, or similar con~
tainer), sampling can be verformed by means of prcbee which should
reach the contalner bottom. Both manual and nechanical probes are

usad.

D. Samoling from the lot in sacks

The best way of taking asamplem from the lot in saocks ias
to parform this procedure during filling or empiying the sacks.
In this case samples are taken wlih a shovel or in handfuls and
are placed into a collecting contalner. After the sealing of the
sacks end thelr placing on trays, sampling becomes complicated.
For sampling purposes sack probes are used. In view of the faot
that the number of sacks in one lot is large, it is recommended

- t0 mselect samplas from one quarter of the number of the sacks.

5.4, Devices uged for sampling end for the preparat$fon of

gpecimens

Yarious devices (18) for sampling and for the preparation
of apecimens during mycot$oxins analysis are in use which are si-
milar to those mentioned sbove in discussing the sampling for
genaral grain quality assesement. Most comaon, howevar, ars con-
tinuouply operating samplers, the Hobbart vertical aelf-cu$ting
separator-mixer (HVSM) and the Dickene~Satterwhite grinder. The
use of these devices makes sampling and sample selection chaapar,
quicker, and more efficlent. Using the Hobbart mixer, it is pos-
gible to grind and at the same time mix a 20 pound sample of
Brazil nute in hulle within 2-3 minutee; the variation coeffi-
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clent in this case is about 3%. The Dickens-Satterwhite grinder

(12) is simple and compact; it enables the sample reduction élmul—
taneously with subapeclamen taking. Its productivity'rate is 3 kg/min,
Bagides, 1t permits continuous withdrawing of s 5% product por-
tion, me'a result of which a semple of the product passine the
grindar bscomes reprssentative; however, its size is too large.
Therefore, when this gfindsr is usad, the whole subspecimen should
be extracted with later sslection of a corresponding portlion of
the extract for further anaslysis (11). This techniqus 1s broadly
used Ln the USA %o inspect all peanuts supplled to ths food in-
dustry.

5.5. Measures o prevent progresaive mildewing in the

period between sampling and sssessment of mycotoxins

conftent

While melacting samples for any analysis, ope should strict-
ly observe the oleanliness of devices and contalners used which
gshould bs dry and possess no forelgn emell. Sampling should be
performed in a way that samples themselves mnd also the panpling
squipment and containars for their étnrage are protected froam harm-
ful external sffects. In view of ths fact that samples, depending
on concrete.condltiona. are transported or ptored for various pe-
ricds of time from the instant of sampling to the time of atudy,
one should observe leasﬁrﬁs preventipg mold growth within thie
period. It is preferable to reduce the time of sample transporta-
tion and to keep sasmples dry and cool (0°C mnd below). It is slso
nacessary to do everything possible $o eliminate pample moigtening
during transportution. and storage. For thie purpose it is not re-
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commended to keep raw and insufficlently dried seeds in plastic

conteinera if the latter ars not stored in cool atnosphara. It

ig batter to use fabrle or naper sacks. Mold growth and toxin proe:

duction can take place within several hours; thus, samples after
seleactlion should be dried as soon as poasible at a temparature of
about 80-90°C for three or more hours, to reduce moisture con-
tent $o 12-13%,. Vhen 1t ls mecessary to study the grain microflo-
ra, the graln should be dried to the same molsture content at a
temnarature of 60°C in the courass of a longer periocd of time. In
case a sample was cooled before drying, 1t should be immediately
dried and storaed dry before the analysis.

It should be also taken into account that sealed samples
cannot be cooled sufficlently rapidly to 0°¢. For this reason the
nackage should be kept open +till the grain is cooled, Sample
sacka should be apacy enough permitting loose grain distribution
within a eack %o speed up the coollng procesa,

In view of the fact that moisture may rapidly condense on
grain cooled to 0%C with dry 1ce, llquid nitrogen, or in a refri-
gerator, which leada to the increase of moleture content to the
undenired level, it 18 recommended to analyse the samples imma-
diately after coollng or %o keep them in water-proof containers
after refrigerator storage tiil ambjent itesmperature s reached.
The problem concerning the use of preservatives, such as acetic
acid, oroplonic acid, eto. has not been solved yet. For such re-
commendationa it is necessary to study posslble danger for ths
health of the working personnel caused by thesa substances in
view of thelr corrosion activity and toxiclty and also because
of tha effect of such treatment on the analysis results due to

posnible desiruction of all representatives of the microflora.
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Grinding and further sampling should be psrformed immadia-

taly, ms far as circumstances pvermit, after initlal sampling. If
1t 18 lmpossible to analyse secondary samples lmmediately, they

should be cooled or kept dry.

6. Review of exigting methods of gampling and of the

prevaration of apecimens of vegetative raw materlals

for mycotoxins analysis

Unfortunately, there exist no methods of sampling of the
preparation of specimens for the mycotoxlns analysis. Various
international organizetions (Aassoclation of Official Analy%ical
Chemiata.(AOAc). UN Pood and Agricultural Organlzation (PAQ),
World Heslth Organisntion (WHC), Un Environmental Programme
{UNEP), Amerlcan Assoolation of Cereal Chemists {AACC), Internatio-

nal Standerdigation Organization (ISQ), and othera) and indivi~
dual investigators have elaborated a number of methods in this
respect (4, 10, 13, 15-18, 24-27). Bxporters of produce whioh can
be contaminated by mycotoxins usually deal directly with consumers
end jelntly elaborate agresments related to the methods of sampl-
tng. Most common methods of sampling and of the preparation of
specimens in respect to different products are diecuseed below. It
should be noted that for graln crops sampling le sasier than, for
example, for peanuts, in view of grein fineness aﬁd the aflatoxin
contamination of a lesser number of gralns.

Por maize analysls for mycotoxins it is recommended %o col-
lect the whole fleld crop and select the representative sample in
the flow of threshed malze grain (10)., It ias preferable to make
the pelection directly after harvest by combine prior to gtorage.
Selection can be also made from a randomly chosen 1 acre fisld

plot‘using a teble of randomized field plot numbérs, into which
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the field is divided (8). It 1= noted, howevsr, that in the lat—

er cage the sampling can turn out to be baissed. The sample shoud
be not lighter that 10 pounds (4.54 kg). Plow sampling is prafer-
red to a single sample taking which,in 1ts turm,is better than corn—
oob sampling in the field. If, however, fleld sampling has to be
made, it should be fandomised but not cheotic. One should draw a
sketoh of the fleld, divide the field into N approximatsly egqual
sactlions, mselact one cob from sach mection, snd units the cobe
into the gsneral sample which later on has to bs huskad before
passing through a slave No. 14. After thorough mixing, a secon-
dary 1 kg sample should be taken out of the genersl one by gra-
dual reduction. The whole sample should be ground to pass the gie-
vs No. 20 and affer thorough mixing 50 g analytical specimens am
isolated,.

The followlng pattern of malse sampling (raw materlal) from
a lot ig recommandad (15, 18)¢

" Malze lots in collection centrea and those sent to

proceseing (rsproco-aing)'

3elsct samples from each sack or container with a

general mass of about 70 kg

l

Mix

Obtain 5 kg samples (cross-type separatior uslng.n
separator or soxe other suitable technique)

Grind (every grain should be split intc 4-5 particles)
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Place iln thin layer and inspect imn the light of an ulira-
vioclet lamp with hlgh radiation intenalty

T~

The lot admitted Preaumably oconteminated lot

to atorage Grind the whole lot to be
passed through a 20 mesh
aleve
Mix

l

Take a sample for analysis

Analyses for aflatoxins
‘;,r’/’ presance by column chroma-
The lok with the negative togrephy (eoreaning method)
reauls of the analysis for
the pressnce of aflatoxins The 1ot with the positive
result of the anglysis for
the presence of a¥latoxins

Extract a sample for TIO
end quantitative estima-

tion of aflatoxins

chrirm the pressnce of
aflatoxine by means of
obtaining chemical deri-

vatives

Direct the lot to the
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end use depandins con the

lavsl of a¥latoxinas content

For medium size and fine zralns (maisze, rioe, peanut kernels,
cotton meeda, etc.) I30 recommends to mpread the aample selected
for the analyeis in a thin layer on a clean surface, reduce the
sample to about 1 kg by oross-type ssparation, and to grind the
gample in a blade grinder (coffes grain grinder can ba uased) to
pass a 14 megh cleve (0.8 mm). The sampls should be thoroughly
mixed and by means of furiher cromss-type separation reduced to
the amount neaded for the aflatoxins anelysis.

It phould be safd that the International Organization on
ollmeeds considers the existing methods ms ingufficiently strict
in respact to peanuts, claiming that both hulled and reaw peanuts
used for human coneumption alwaye demand extremely thorough samp-
1ing. Taking into account, however, that strict methods of sampl~
ing ars much more t{ime-consuming, more simple techniques described
above oAn be used if the consumer has no obJections in thls res-
pasot,

One of most strict sampling patterns which can be recommen-
ded for application is the one adopted in Canada and the USA (26).
It is spplicable for seeds of all oil crops and also cereals, e.g,
maize. Pollowing this pattern, the samples, in order to make them
rapressntative, are taken from every‘fourth sack out of lots con-
taining more than 400 sackes or approximately 50,000 pounda (22.%
tons) $il]1 a maximum amount of 100 subspscimens 1m collected. If
the lot exceeds 400 paoks, it can be divided into smaller lots
{sublots), the number of which should not exoeed 4. Each of these
should consist of no more than 400 sacks. Samples from avery let
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are taken evenly in .regular tipo intervels to obtain a maximum
of 100 pubspsoimens, e.g. one from avery sighth sack if there
are B00 sacks. No samples are drawn froa mouldy sacka. The total
sass of all pubspecimens should not be inferier %o 36 pounds
{16.2 kg). Then the selected samplem are transported to a labora-
tory for snalysis, thoroughly mixed, and divided into three por-
tions of equal size; each of these should have a mess not less
than 12 pounds (5.4 kg)}. They are coded, e.g. A, B, and O, Every
portion is thoroughly ground in a grinder and a necassary amount
of the ﬁroduot ia withdrawn for the analyeis. If portion A con-
tains no mora than AJng/kg aflatoxing, the portion is conaidered
oe oakiafaotory, while the lavel of 20 ]ng/k,g and higher makes the
portion unsuitable, If portion A is satisfactory, no analysis of
portions B and C is nesded. When the analysles of portion A revea-
les the level highsr than 4)3/1:3 aflatoxins, it is necessary to
analyse portions B and C, In the case when the concentration of
aflatoxins in both portions does not exceed 4}ng/tg. the result
obtained for portion A oan be dimcarded and the whols lot can be
consldared satlefactory. When the aflatoxine ocontent exceeds

20 pg/kg. the lot is unguitable for use. However, if one or both
results for portlons B and C excead the 4ﬂ/kgwlonl, the ave-
rege figura is taken for all three portions, If the level does nof
axcaed 20):5/!:5. the lot is conaidered satlstsuto;'y, otherwige -
uneatisfactory.

It ohould bo noted that the level of 20 pg/kg is the maxi-
mum permisgible content in Cansda and the USA; other countries
can establish their own standards.

According to ons of recent patterns sstablished in the USA

to control aflatoxin contamination of peanute supplled %o food
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enterprises (26), 1t is recommended to take a lot sampie with

a mass of 144 pounds (65.4 kg) from peanut lots weighing 88-220
tons end then to divide 1t into thres samples 48 pounds (21.8 kg)
sach (Flg.4) using contimously operating automatic ssmpler or
other suitable techniques (ons mampls from svery fourth sack in

a gack-contained lot), Ona of the mamples is passed through the
Dickens grinder to obtain a secondary 1.1 kg sample which is comp-
letoly extracked with 31 of a msthanol water (55:145) solution and
1 1 of hexene. A portion for analyels ip taken from thae extract.
Thé anslyais of the second and third samples is performsd accor-
ding to the same technique depsnding on the aflatoxin content
observed in the process of the analysis of the first portion. A
#lmilar pattern is proposed (13) for the snalysis of mhize and
cotton seeds.

The technlque slaborated in PRG for roasied psanuis regui-
res e 5 kg semple (23).

Every supply of imported Brazil nute to the USA is subject
to an obligatory analysis for aflatoxinas and only affer such an
an;iysls the 1lmport certificate is given. Brazil nuts are supplied
in sacks containing 500-2,000 pléces. The eampling is performed
in dooke or storshocuses; the lot sample contalns form 30 to 60
pounde. It is ground in & HYSH ${o give A homogensous pample (19),
In such oasep it is somstimes necemeary to pass the sample two and
aore times through a ﬂYBl. In view of the faoct that imporiers have
the right to analyses the sample only in grala, th whole_ sample is
shelled, kernel pulp is alxed before grinding with equal amounts
of ground uhalia. The importer pays foxr the cost of shelling. It
has been found that 1t 1s advisable to grind the samples withont
shelling because hard shells help to obtain the nesded degres of
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homogenelty (9). The addition of such liquide as heptans follow-
ed by mixing and grinding is also recommernded (9). This technigne
providesn for the higheat degres of homogeneity with a 1% varlation
coafficient and can be appllied to semples welighing froﬁ 500 g to
20 kg and more. Por samples of hullad kernel nulp, dry grinding of
a lot sample is propoedA. The ground ssmple should be mixed and
a 300 g specimen is to bs taken out of it, miiad with heptane, and
then finally ground in a Warring mixer (9). This method, with the
substitution of heptane with water, was used for cotton saeds,
peanuts, peanut meal and psanut oll, cotton meal, copra, and maize
(21, 22). '

Plaetachio nuts are also imported into the USA after analysis
for aflatoxine, The esupply lot usually consiats of 300=-500 sacks
70 kg éach, The lot sample collected by a probs from sacke welghs
30-60 pounde, depending on the lot size. The whole lot sample ie
. then ground in a HVSM and tested in a manner siamilar to that used
for analysis of Brasil nute (9).

7. Economio aspect of sampling and of the preparation of
specimens for ths mycotoxins analyeis

Sampling and the preparation of gpecimens is not only ths

mobt ocomplex but, freguently, moat costly step of analysis for
nycotoxine. This is explained by thev fact that ths cost of analy-
8is includes the cost of ths product constitusing the sample, the
costa of umplins and analysis itself, and the cost of sampls %rane-
portation from the sampling area to the place of analyasis (11).
Indeed, on the one hand, the larger the initial (lot) sample, the
more represontative i% is. On the other h’ahd. howaver, top_d proe

duce, and in particular, nuts are rather expensive, while the
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changing of the form of the product (ground greln, halves, finea)

lowera the quality of the former., Therefore, one of the Dickens
grinder advantageas Lls the faot that only 5% of ground product are
withdrewn for analysias whila the remaining part still poﬁseasaa a
certain commercial valus although lower than that of whole grain.The
coat of'packlng the lot sample is also of significance together
with the coat of transportation of the sampls $¢ ¥he leboratory.
Naturally, these coste lncrsase for larger samples. At the same
Vime, the distance to the place of analysie 1s too long for some
produsts., For example, a sample of Brazil nuts hea to be tranaport-
#d to a diptance of 2-3 thousand miles. Thus, the laboratories
should be located as ocloas as poesible to the producing areas. Mo-
bile lmboratories are alsc expedient.

The equipment and techniques used ars qulte costly, not al-
wayas convenjent, and require quallflod psrsonnel,

The above dlwscussed considorations force many investigators
(10 not to recommand any common method of sampling ahd specimen
preparantion which oould be convenlieat ii all situations, and only
some general directions reflecting our present-day knowledge of
mycotoxins can be specified for oconcrets cases. At the pame time,
there 1s no doubt that only harmonised methods of sampling ocan yisld
comparable results. Purther studies in this fleld should be uimed
ak elaborating m sufficiently relisble and inexpensive techniqgue,
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Fig.2. Coefficients of variation related to the
preparation of subapecimens and analytical pro-
osdures in testing peamuts for aflatoxins.
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