
Gene）・a］Standard fbrCon暮aminantsandrrbxinsin Foods  

（C（）DEヽS’nlNlり3・tりり5）（抜粋）  

AfL＾TOX］NS，ToT▲L  

ReferencetoJECFA：  

ToxユCOloglCalguida】－Ce：  

ReslduedefI山tion：  

Synonyms：  

RelatedCodeofPractice：  

31（1987），46（1996），49り997），68（2007）  

CarchogenlCpOtenCyCStimatesfoTa鮎toxlnSB，G，M（1997，lntakedlOuldbercducedtolevelsa5lowasreasonablypossible，）  

AfIatoxlnStOtaI（B】＋BZ十G】十G2）  

AbbrevlatlOnS，AFB，AfG，Wlthnumbcrs，tOdesignatespeci石ccompounds  

CodeofPracdcefor血ePrevcntionandReductionofADatox］nContanrunationinPeanuts（CAC／RCP55－2004）  
CodeofPracdceforthePTeVent）OnandReductionofAflatoxjnContaminationinTreeNuts（CAC／RCP59－2005）  
CodeofPTaCtlCefDrlheRedt）CtionofA幻aloxlnBllnRawMaterlalsandSupplementalFeedlngStuffsforM11kProducingAnlrnals  
（CAC／RCP45－1997）  
CodeorPractlCeforthePrevent］On且ndRcducdonofAflatoxlnContamlnationinDriedFigs（CAC爪CP65－2008）  

Notes／Remarks  
for Codex Pllimentariu. 

Th8MLapp1．estopeanuIsjntendedforfurtherprocess■ng  
Forsampl■n⊆lPl姉SeeAnnexlbe】ow  
TheMLapplleStOal汀旧ndsint帥ded†0rfurtherpr∝eS引ng  
Forsampll咽Plan，SeeAnnex2below  
TheMLappIleStOhazeInutsjnlerdedforfurtherprocess‖1g  
Fo「sampllngPIan，SeeAnnex2below  
TheMしappしIeStOPistach10Sintendedbrtullhe【PrOCeSStng  
ForsarnpllngPlan．seeAnnex2below  
TheMしappl恰S10almonds‘ready－tO・七at”．Forsampl■ngPlan．seeAnnex2  
TheMLappIIeStOhazeInutsqready－tO－eat”ForsampIingplan．seeAnnex2  
TheMLappIJeStOPistacTlios．ready－tO－eat｝．ForsarTIPFFngPlan．seeAnnex2．  

LeYel Suffix Type  Reference  

Ug／kg  

Commodl～／Product  
Code Namo  

L
 
L
 
L
 
L
 
M
 
M
 
M
 
M
 
 

5
 
 
 
5
 
 
5
 
 
 
5
 
 

Peanut   

Almonds   

Hazelnuts   

Pistadlios   

Almonds  

Hazelnuts  

Pistadlios  

S00697   

TN O660   

TN O666   

TN O675   

TN O660  

TNO666  

TN O675  

10  ML  

lO  Mし  

10  Mし  

A幻atoxlnSareagrOupOfhlghlytoxICmyCOtOXユnSprOducedbyfungiofthegenusAspergiuusLThefourmaina鮎tox皿Sfoundincor．tJarrunatedplantproductsareBl，B2，Gland  
G2andaTeagrOupOfsけuctuJa11yrelateddlfuranocoumahndcrivativesthatusuallyoccurtogetherinvarylngrat10S，ÅFBlusuallybeingthemostimportantone．Thesecompounds  
POSeaSubstantialhazardtohurmnandarumalhealth，lARC（1992）classificda鮎toxlnBllnGroupl（humancarcinogeIl）andAFMinGroup2B（probablehumancarcinogen）・  
TheliveristheprlrnarytargetOrgan．  

AnnexI  

SAWLINGPLANFORTOTALAFl．ATOXINSINPEANl）TSINTENDEDFORFURTIIERPROCESSING  

INTRODUCTION  

l・ 

． 
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2L ThlSSamPllngplanhasbeendeslgnedforenforcementandcontTOIsconcemngtotalaflatoxJnSinbulkconslgnmentSOfpeanutsb・adedir）theexportn岨rket・Toassist  
membercountnesinimplementingtheCodexsamplingplan，Sampleselect10nme血ods，SamPlepreparationmethodsandanalyticalmethodsrequiredtoquantifyaflatoxlninbulk  
peanutlotsaredescrlbedinthisdocumcnt，  

A．Def王n摘oIIS   

L（ll：  

Sublot：  

Samplingp一肌：  

1Ⅰ－CremenI由s且mple：  

Aggregatesample：  

LaboratoけSampk：  

Testpo鵬oll：  

anidemi鮎blequantityofafoodcorTmlOdltydcliveredatonetJmeanddetermlnedbythcofBcialtohavecorTUnOrlCharactenstics，SuChasorlgin，Variety，tyPe  
Ofpack皿g，paCker，COnSlgnOrOrrrnrklngS  

desigrntedpar（OfalargelotinordertoapplythesamplingmethodonthatdesignatedpartEachsublotmustbephysica11yseparateandiderLt］丘able・  

isde丘ndbyanaflatoⅧ一teStprOCedureandanaccept／r亘ecthTuLAnaLlatomitcstprocedureconsistsof血eesteps＝Sanpleselection，Samplepreparadonand  
a8atoxlnquantifical］On．neaCCepur句ectumtisatoleranceusuauyequaltotheCodex maxlmumlimit・  

aquantityofmatenaltakenfromasinglerandomplaceinthelotorstiblot・  

thecombincdtotalofau血eincrementalsamplestakcnti’Omthelotorsublot＿TheaggregatesamplehastobeatIeastaslargeasthe20kglaboratorysample  

srruuestquantltyOfpeanutsconmLnutedinamiu・Thelaboratorysamplemaybeaport10nOfortheentireaggregatcsample・lftheaggregatesampleislarger  
dlan20kg，a20kglaboratorysampleshouldberemovedinarandomndnTmer丘omdleaggregateSamPle・ThesampleshouldbefhelygroLndandmixed  
thoroughlyusingaprocessthatapproachesascomp］etcahomogenlSationaspossible・  

porb（〕nOfthecominutedlaboratDrySampletTheendre20kglaboratorysampleshouldbecommmutcdinami11LAport10nOfthecommlnuted20kgsample  
lSraJldomlyremovedfortheextracdonoftheafhtoxlnforchem［Calanalysis・Basedupongrlndercapacity，the20kgaggregatesamplecanbedlVldedinto  
SeVeraleql迫1sized弘mples，irauresult5areaVCraged・  

B．Samp血g  

MatenaltokSmId  

3． Eachk）tW山chistobeexamncdmustbesampledseparately・LargelotsshouIdbest・bdlvidcdintDSublotstobesamp】edseparately・Thesubdlvisioncanbedonefouowlr）g  
provIS10nSlaiddowninTablelbelow．  

4・ 

． 

Tablel：Subdlvis10nOfLargeLotsintoSublotsforSampllng  

Commodity   Lotweight－fomIle（T）  Weightormumberor  Number    of  Laborafory  

sublots   iIICremt！ntカ1  

Sample5   （k巴1   

Peanuts   ≧500   100 tonnes 100   20  

＞100and＜500   5sublots   1（X）   20  

≧25and≦100   25tonnes   100   20  

＞15and＜＝25   －1sublot   100   20   

－1－   
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NumberoflncremerhlSamDIcsfbrI．otsofLessthan15TorLneS  

5． ThenumberofincrementalsamplestobetakendcperKkonthewelghtofthelot，Wlthamin1mumOflOardamaxlmumOflOO．The丘gur郎inthefouowjngTabk2maybe  
usedtodeterTrunethenumbcrofi7mblsamplestobetaken．1tisnecessarythat血etotaIsamplewelghtof20kgisachlCV  

Tab）e2：NumberoflTurementaISamplestobeTakenDependingontheWelghtoftheLot  

N00Iitl⊂rementals且mples   

Lo【wei亡hIIonnes－rT）    T≦l  10  1＜T≦5  40  5＜T ≦10  60  10くT＜15  80   

ルーer‘，〝陀〃／dJ血〝∽ね溢血〟の〝  

6L Proceduresusedto七keincrementalsaTnPles鮎mapemutbtareexBemelyimportanLEveryindividualpeanutinthelotshou］dhaveanequalchanceofbelngChosen・  
BiaseswlubeintroducedbythesampleselectlOnmCthodsifequlPmentandproceduresusedtoseIccttheincrementalsamplesprohlbitorredtN：ethechanCeSOfanyiteminthelot  
丘ombeingcho詑m  

7， Sincethereisnowaytoknowifthecontamnatedpeanutkernelsareunlformlydjspersedtllmughout′theIot，itisessentialthattheaggregatesampIcbetheaccumulationof  
manysmallpo血onsorincrementsoftheproductse）ectedfbmdifferentlocadonsthroughouttheloLlftheaggregatesampleislargerthandesIred，it shouldbeblendedand  
subdividedumi1thedeslredlaboratorysamp】esizeisachleVed．   

肌心  

8・AstaticlotcanbedehedasalargcrrnssofpeanutscontainedeitherinasinglelargecontaLnerSuChasaTa草On・血Ck・OrrauCarOrinmanysndlcontaizmsuchassacks  
OrboxesandthepeanutsarestatlOnaryatthetimeasampleisselected．Selecttnga打ulyTandomsamplefromastatlClotcanbedlfncultbecausethecontainern迫yrK，tallowaccess  
b山1pe皿ut鼠  

9・TakingaaggTegat！SamPlehmastatick）tuSuauyrequlreStheuseofprobingdevicestoselectproduct駐omtheloLTheprobingdevicesuscdshouhlbespecial1ydeslgned  
forthetypeofcontaLner．Theprobcshould（l）belongenoughtoreachallproduct，（2）notrestrlCtanyiteminthelot丘ombelngSelected，and（3）notaltertheitemsintheh）t，As  
mentk）nedabove，theaggregatesampleshouldbeacomposlte鉦ommanysrrnllincrementsofproducttBkenfrommanydlffercntlocationsthroughoutthelot．  

10．Fork）tStradedinindlvidualpackages，thesampling打equency（SFLornumberofpackagcsthatincrementalsamplesaretal（enfrom，isafunct10nOfthelotwelght（LT），  
incrementalsamplewelght（IS），aggregateSampleweIght（AS）andtheindivldualpackingwelght（IP），aSfollows‥  

EquatlOnl：SF＝0．TxISy（ASxIP）．ThesamplirLg丘equency（SF）isthenumbeTOfpackagessampled．Auweightsshouldbeinthesamemassumtssuchaskg．  
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11．TruerandoTnSampllngCanbemorenearlyachJeVedwherLSelect．nganaggregatesaTnPle丘omarrK）vingstreamofpeanutsasthelotistTanSferred，forexample，bya  
COnVeyOrbeltfromonelocatlOntOanOther．Whensampling丘omarrx）vingstreanttakesma11iTmmentSOfproductfromtheenlirelengthofthemovingstrearn；COmPOSltethe  
peanutstoobtalnanaggregateSamPle；iftheaggregatesampleislargerthantherequlredhboratorysample，thenblendandsubdlvidetheagBregateSamPletoobtainthedeslred  
扇詑】abrabワSample．  

12・AntorrndcsamplingequlpmentSuChascross－CutPmPlersamcommercia］ryavanablewlthtLmerSthatauton血canypassadrvertercupthmughthemovingsb－eamat  
predetermnedanduniformintervals．WhenautormtlCequlPmentisnotavaIlable，aperSOnCanbeassignedtomanuallypassacupthoughthesb’eamatperiodlCintervalstoco11ect  
incrementalsanvles・WhetheruslngatrtOrrnticTrrnnualmethods・Sma11incrementsofpeanutsshouldbeco］1ectedandcompositedat叫uentanduruforminterva］sthroughout  
theentlredmep田nutSflowpastthesarnplingpolnt  

13・Cross一頭SarnPlersshouldbeinstaIledinthefouowingmaTmer：（1）theplaneofthe？pe血gofthedlVerterCuPShouldbeperPendicuhrtothedlreCdonofflow・Q）the  
dlVerterCuPShouldpass血相ughtheentlreCrOSSSeCtIOnalareaoftheLstream；and（3）theopenlngOfthedlVCrterCtJPShouldbewideenoughtoacceptauitcmsofinterestinthelot．  
Asagetleralrule，thewidthofthediverteTCuPOpeningshouldbeaboutthreebmesthelargestd］menSlOnSOftheitemsinthelot．  

14．Thesizeoftheaggregatesample（S）inkg，takenfromaIotby且CrOSSCutSamPleris：  

Equat10n2：S＝O）xLT）／汀xV）．Disthewidthofthedrvertercupopening（mcm），LTisthelotsizeOnkg），Tisintervalorl］mebetweencupmovementthmughthe  
Stream（inseconds），andViscupvelocity（incm／sec）．  

15．1fthemassnowrateofthemovingstream，MR（k釘sec），isknow叫thenthesampling蝕呵uenCy（SF），Ornumkrofcutsmadebytheautomaticsamplercupis：  

EquatlOn3：SF＝（SxV）／PxMR）．  

16．EquatlOn2caTlalsobeusedtocomputeothertermsofinterestsuchasthetlmebetweencutsm．Forexample，therequredtlmembetw∝nCutSOfthedivertercupto  
Obtalna20kgaggregatesampkfroma30，000kg）otwherethedlVerterCuPwidthis5．08cm（2inchesLandthecupvelocitythroughthestream30crn／sec．SolvingforTin  
Equ血on2，  

T＝（5，朋mx30，000短）／POkgx30cr〟s∝）＝254s∝  

17．1fthelotismovingat500kgperminute．theentuelotwlllpassthTOughthesamplerin60minutesandonly14cuts（14incrementalsamples）wiubernadebythecup  
throughthelot．ThismaybeconsideredtooinLrequent，inthattoomuchproductpassesthroughdleSamplerbetweenthetimethecupcutsthroughthestream   

lγek力／0′油eノ乃Cr即〝e〃ぬJ助〃膵ね  

18．neweightoftheincrcmentalsamp］eshouldbeapprox皿tely200gramsorgreater，dependingonthetotalnumberofincrements，tOObtalnanaggregateSampleof20kg・   

旭如7F〟〝dか㈹mね∫わ〃Or路J〃クノ由  

19・Eachlaboratorysampleshal1beplacediDaClean，inertcontAneroBhlngadequateprDteCtion如mcontmtionandagalnStdazTLageintransltA山necessarypremudonsshallbe  
takentoavoldanychangeincomposidorLOfthelaboTatOrySamplewhichmightarisedurulgけan甲Ortatl皿OrStOtage．  

－2－  

「▼てT「ニ   
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肋／f〃F〝〃dJ♂ムe／／血FOr∫β〝7βk∫  

20・EachlaboratoTYSamPletakenforofもclaluseshaubesealedatthcphceof泌mpllngandldent16edLArecordmustbekeptofcAChsamp血g，pemitbngeaehlottobeidentl負ed  
umbiguouslyandgl扇ngdledateandplaceofsamphgtogetherw仙anyaddJdonalinLormadonlikelytobeofassIStaneetOtheanalyst．  

C．SamplePr叩mdon   

伽αM〟0那  

2l・Dayhghtshouldbeexcludedasmuchaspossibledurmgtheprocedure，SlnCeanatOXlngraduallybreaksdownunderthein飢1enCeOfuItraTV10letlighし   

〃0〝旧pe〝ね♂／わ〃－Grf〃d∫〃F  

22・Asthe山stnbubonofa瓜atoxlnisextTemelynon－homogencous・Samplesshouldbeprepared－andesp∝iallyhomogenlSed－Wlthextrcmccare・Al11aboratorysampIc  
Obtalnedfromaggregatesampleistobeusedforthchorm）gen］Sat10n／gnndmgofthesample．  

23・Thesampleshouldbe丘nelygroundandnllXedthoroughlyusmgaprocessthatapproachesascompleteahorrK）genlSatlOnaSPOSSlble．  

24・Theuseofaharnmermi11witha＃14screen（3・1mdnmeterholeinthescreen）hasbeenproventorepresentacompromiseinterTrMfcostandprccis）On・Abetter  
homogeruSat10n（hergrindSlurry）canbeobtalnedbymoresophlStn：atedequlpmCnt，reSult］nginalowersamplepreparatronvanance，   

仙〃  

25．Ami皿mumteStpOrt10nSLZeOflOOgtakenfromthclaboratorysampIe．  

D．Amaly鮎山Metho由   

β血汀仇∽d  

26・Acrltena－basedapproach，Wherebyasetofperformancecrlterlaisestablished涙thwhlChtheanalybcalmethodusedshouldcomply，isapproprはte・Thecntena－bascd  
approachhastheadvantagethat・byavoidmgsettlngdoⅥmSpeCincdeta11softhernethodused・developmentsinmethodobgycanbeexploitedwithouthavingtDreCOnSlderor  
modlfythespeCi五edmethod・TheperformancecrltenaCStablishedformethodsshouldincludeautheparametersthatneedtobeaddressedbyeachlaboratorysuchasthedetecl］On  
li血沈repeatabilltyCOefBcientofvanat10n，rePrOdtwibilitycoefBcientofvar］atlOn，and thepercentrecoverynecessary forvarlOtu；StatutOry umits．Udlisingth］SapprOaCh，  
laboratorleSWOuldbefreetousetheanalybcalmethodmostapproprlateforthe）rfaclht）eSAnalytlCalmethodsthatareacceptedbychemlStSintematlOnally（suchasAOAC）rmy  
beused ThesemethodsareregularlymonltOredandlmprOVeddependlnguPOnteChrK））ogy．  

CODEXSTAN193－1995  
SchduleI  

Perゐr〝M〝C（，C〃紹「由／♭rA匁／力0（お0／」〃〟ル∫豆  

2（i  

Table3二Speci丘cRequirementsw仙whlChMethodsofAnalysISShouldComply  

Critehon   ConcentrationRallge  RecommendedValue  MaximumI〉ermi仕ed   

Value   

Blanks   All   NeEligible  

Recovery－AflatoxユnSTotal  l－151⊥E／kg   70tollO％  

＞15レ文化g   80to110％  

PrecisionRSDR   All   Asderived血・OmHorwltZ  

Equation   HonviはEquation   

PrecisionRSDrrrnybecalculatedasO・66timesPrecisionRSDRattheconeentrationofinterest   

・ ThedetectionumitsofthemethodsusedarenotstatedastheprecisionvaluesareglVenattheconcentrationsofinterest；  

■  Theprecisionvaluesarccalc111atcdfTOmtheHorwltZequat］On，ie．：  

（ト0．5logC）  
RSD ＝2  

R  

where：  

■ RSDRistherelativest且ndarddeviationcalculatedfromresultsgeneratedunderreproducibiLltyCOndltions［（sR／X）x100］  

■ CistheconcentradonratlO（i．c，1＝100g／100g，0．001＝1，000mg／kg）  

27・ThjsisageneralisedprccisionequationwhlChhasbcenfoundtobeindependentofanalyteandrTutrixbutsolelydependentonconcentrationformostroutinemethodsof  
analysIS．  

－3－   
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5．］hA瓜n既L山eana叫C扇vana∝erenedsarepmd皿bihけrelah明Sbn血山dm血onor22％，WhcbほS喝geSld   
byThompsoJlandisbaseduponFoodAnalysisPerfo皿anCeAssessmenLScheme（FAPAS）dahコ．ATelatlVe  
S血dd飢壷山onor22％kco鮎1（krd毎FAPASa5anappmpnak皿Or血ebe叙a即ml也alcan加   
rellablyobLaiJledbetwecnlaboratones．An叫icaluncertanty of22％isla∫gαunn Lhewi血nlaborato   
Varntl皿皿eaSurediJILhesampllngStudleSfoT払eLhrectreenutsLThewidllnlaboTa叫analytlCalunceTtantyfoE  
亡aChLreeJlutCaJlbeEbundatLhewebslteh＝rl．Ⅵ1＼rt＼5hlCIIL，ト＝C（1u′uHh＼＼1n＼▼ke＼LnrLh＾しtr九≠ゝlrecLIUh＼巳hlml 

6．7beissueofco汀eCl叫gLheamlyhcaltesIEeSultforrecoveJγisnotaddressedinLhisdocu皿亡nt・HoweveE、Table   
SPeCifies severalperfoEJmnCeCrltenaforanalytlCalmethodsinclud血gsuggestlOnSfoTLherangeofacceptabk  
mveけraks 

AFLATOXTNTESTPROCEDtJREANDMTMUMLEVELS  

7．AnanaLoxln－SamPllng planis de丘nedbyan anatDXulteStPrOCedtue and a maxmumkvel・Avalue for the  
pm画血皿nleveland血eanatoxmkslprocedu代打e由Venbdowi皿也遁S∝ho皿 

8．侮mmu皿1evels br10t山anabx皿S血豆eenub（aLmon血，ha次血、and pisl肛山那）“ready－【0－e如”弧d   
“d郎血nedfoE地processlng”aLelOand15Jlg／g，feSPeCLIVely 

9・CblCeOf血n血a血si次O打払elab皿ImγSa叩1ekac禦prOm㌍加帥ee皿血nim血喝石山（ね加p皿tlV郡   

andfakenega止ves）andcostsrelatedtosaJnPl叫gandTeSLnctLngtEade・FoESLrnPllCiLy，iLisrecomrrKnded山althe   

proposdanabxmsamplmgplamu詑a20kgag訂e脚ksa血ple山一au血既仕eenub 

10．The two samplmgpLans（RTE andDFP）have been designed Lbr enforcementand controLs concernng total  

am10Ⅹ1瓜mbu此∽瓜ignment5（lob）orはeenub血dd止血eexporl血れ  

Treenulsdeshnedfbr且1rthernrocesslnp   

M皿i帥eト15n釘gto血anabxl鮎  

NumbeTOflaboratoEySaJnPles－1  

La血相叫Sa打Iplesi詐－20kg  
Almond5－Sbe＝ednub  

Hazehub－Sbeuednub  
PLStaCh10S－inshellnuts（equlValenttoaboutlOkgshellednutsthatiscakulatedonthebasISOfule  

ac山武e山blepo血m止血es弧1pk）  

Sa血plepTepamtlO皿一中ygrindwiLhverLICalcuttermixertypemi11anda50gtesLportlOn   

An山y止血me仙一匹一缶wb血（虻eTabk2）   

D∝鹿ねn川1e－げ血ea鮎血Xmkslresu比kle∬血弧Orequdb15皿釘gb血anabxms．血≡naCCe打払eloL   
O血汀WISちrqeCl血eloL   

TheopeTalJLlgChaEaCteEisLICCurV亡descnbingLheperfoEJmnCeOfthesampllngPlanbrtheLhEeeLreenutsdestLned   
飯山血erpfOC郡Slngksbv相通AnnexII  

Readv－ね－eatはeenub   

Max皿kvd－10n〆gtoは1a爪a10血   

Nu止願OrlabomゎけSむnples－2  

LaboratorysaJnPlesize－10kg  

A止nond5－S旭dnub  

Hazebuは－Sklldnub  

pisbch鵬一山血ellllub（equivd蝕I10abo山5kg血elldnubpαlests弧1ple山atiscakulatdon仙e  
b耶鹿of山eac山山dlblepo血on血山esample）   

SampleprepaEaLlOn－dq，g血dwlthvedlCalcuLLermixeELypemi11anda50gtestpo止on   

AnalyticalmeLhodrperfoLmanCebased（SeeTabk2）   

Dmionmle一げ血eanabxmk扇一缶t山kle∬仏m∝equ山blOn釘gtoblana10Xmhbo血【郎Isampleち山em   
a∝叫血eloLO也enれ㌍，rq∝l血el血  

Amnt！Ⅹヱ  

SAMPLTNG PLANS FOR AFLATOXTN CONTAMTNAT70N TN READY－TO－EAT TREENUTS AND  
TREENUTSDESTTNEDFORFURTTTERPROCESSTNG：ALMONDS．HAZELNUTSANDPTSTACIITOS  

t）EFmlT10N  

Lot－aniden仁瓜ablequantityofafoodcommoditydellVeEedaLoneliJneaLlddeleminedbytheo托cialtohaveconⅡnOn  
ChaEaCterishcs，SuChasorigin，Variety．typeOfpacklng，PaCker，COnSignoT，OrJnaikings 

Sublot－designatedparLofalargerlotinordeEtOaPPly血esamplingmethodonthatdesignatedpart・EachsublotmusL  
bephysicallyseparab：andidenh丘able 

Samplingplan－is dennedbyanaflatoxinlestprocedureandanaCCePutq）eCtlimlt・AnanakIXlnlestpEOCedule  
COnSIStSOfthreesteps＝SamPleselection，SaJq）1epreparationandaflatoxinquanLlficatlOn・TheaccepUrq］eC111mltisa  
h）1eranceusuallyequalto血eCodexmaximumlevel 

］mcrementals3ml）le－dlequanlilyofmaterialhken丘omaslnglerandomplaceinthelotoFSubloL 

Aggregatesample－dleCOmbinedLotalofalltheincrementalsamplesihatishkenfrom血eloIoESublot・Theaggregale  
SamplehsLobeatlea5taSla∫geaS血elabora10けSa皿pleorsa血plesco血b血ed 

Laboratorysarnple－Lhes皿a11esLquantl（yoftfeenutSCOmminutediJlami11．Thelaboratorysamplemaybeaporlio皿  
OrO一山eentl∫e agg∫egate Sampl亡．げ血e ag騨egat亡Sample kla呼汀血皿血1abo相加ys鋸nple（S），血elabora10ry  
SamPle（S）shouldberemovediJlafandommanLler仕om仏eaggregatesaLnPle 

Testportion－aPOr血nofthecommmuledlaboratorysa皿Ple．TheentlrelaboralotysaLmPleshouldbecomnuledina  
mi11・Apo，honofLheco皿hutedlabora10rySampleisraJldoLnlyremovedfortheexLract10nOf山eaflaLoxinfor  
ChemicalanalysIS 

Ready－tO一七attreenutS－nuLs，WhlCllafenO11nLendedLoundergoa11addltionalprocessing／Lreatmentthathasprovento  
－ reducelevelsora凸a10X血s 

・tiTreemutsdestjnedfbrfurtherproces＄ing－nutS、WhlChaTelnLeJldedtouJldeTgOaJladdlt血alpr∝eSSlng／Lreatmenl  
l 山飢hasproven10J・educelevelsofaflatoxinsbefoTebeingusedasaniJlgredieJILinfoodsLufrs，OulerwisepTOCeSSedoE  

Offered fDrhu皿a皿COnSumPL10n．Processes Lhathaveproven toreducelevels ofanatoxins areshelling，blanChlng   
followedbycolor 

． 

（）peratingCharacteri＄tic（OC）CurYeLaPlo10ftheprobabilityofaacceptlngaloIversuslotconcenlrationwhen  
usingaspecificsamPliJlgPlandesign・TheOCcurveprovidesanestimateofgoodloLsrqected（exporter’srlSk）andbad   
loLsaccepted（1mPOrteE’srlSk）byaspecificaflatoxlnSamPliLlgPlandesign 

SAMPLINGPLANDESIGNCONSTl）ER＾TTONS   

l．Importers皿ayCO爪1merCiallyclassi6（LreenuLsaseither“1eady－tO－eat”（RTE）oE“destinedforRdheEPrOCeSS血g”  
PFP）．AsaEeSull，JnaXi皿umlevels aLldsampling plansaEePrOPOSedfoTbo血comJnerCialb，PeSOfLreenuLs 
Maximumlevelsneedtobede血edfort∫ee几utSde＄血edforfLlrtherprocessmgaJldready－tO－eatlTeeJlutSbefoEea  
AJlaldecisiollCanbemadeatx）utaSamPlingplandesigJl 

2．TTeenuLscanbemaEketede仙erasinshelloEShellednuLs．Forexample，PistachlOSarePredomina（elymarkeLedas  
inshellnuLswhlleal血OndsarepredominatelyJmrketedasshellednuts 

3．SampliLlgStalistlCS，ShownillAmexI，arebasedupontheunCertainb，aJldaflatoxindisulbutlOnamOnglaboratory  

Sa叩1es ofshelledmut5．B∝auSelbe shelled皿ulcol皿【perkgis dl蝕ren仁brea血of血e血r∝止eemb，也e  

laboratoEySamplesizelSeXPEeSSedinnumberofJlutSforstalisLICalpu∫POSeS・HoweveE，theshellednulcountper  
kgbreachh・een叫ShowniJIAnnexI，Canbeused10COnVeTtlaboralorysamplesize丘omm血berofnuLsLon迫SS  
andvICeVe∫Sa 

4．UncertaiJlty eStimaLes associatedw地sampllng，S皿1PlepTeParaLion，ZLnd analysIS，ShowniJIAnnexI，and the  
negaLIVebinomialdisLnbulion：arて皿dtocalculateoperaLlngCharacLerlStlC（OC）cuTVeSthaldescrlbeLhe  
pe∫ぬrma皿CeOf仏eproposeda凸a10Xm－Samp血書pla鮎（A皿neXIり 

3ThoJnPSOn．M・2000・RecenLLrendsinlnter－1aboraLoryp．ecislOAa（PPbaJldsub－Ppbconcen（EaLionslnrelatlOn10  
丘tnessforpurposecriterlalnPrOficlenCyteSLlng．J．RoyalSocietyofChemisuy，125：385－386．   

2Whitaker，T・）Dickens，J・，MoJlrOe．R・，andWiser，E・1972・CompaTISOnOfLheJlegaLivebinomlaldlStnbubonof  
aflatoxininshelledpeanuls10thenegaLivebinomialdisLnbution・J・AmeLICaJlOilChemisLs’SocieLy，49：590－593・  
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b／1Tl）me＝1000kg   

c／Mlnlmu皿InCrementalsamplesIZe＝labora10rySamPlesIZe（20kg）／mlnlmumnumbeEOflnCrementaisamples、   

i．e．わrO．5＜T＜1tonne，2000gニ20000日0   
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SclleduleI  

TheoperatlngCharacteLIStlCCun，edescnblng山eperbrmanceofLhesampiingplanfor山e山r∝ready－kト  
レeenukksbwnlnAlmeX H．  

1l・To assISt menibeE COunLTleSlmPlement山ese two Codex sa汀1Pllng plaJu－SamPk sekctlOnmethods・SamPle   

pre匹旧山Onme血0血．∬止血申i血me止0血ー叫uirdbqu弧h年a鮎bxmmlabora仙丹5弧岬1耶bk蝕丘ombu比  

止eenu‖ot5a代dembdm仏efollowmgs∝tlOn鼠   

SAMPLESELECTlON   

Makmaltobes別11Dled  

12．E鉱山lot，W山止血b加皿d如anabx叫mu5tbes餌npledsep打ately．bbh柑α山肌25h）m田止0山dbe   

Subdrvidedl山OSublo15tObesampledseparakly．1falotisgreate（than25tonLLeS，仏en山一1beTOfsublotsISequalb   
LhelotweightlntOnrkSdlVldedby25tonnes・ltlSreCOmme皿ded山atalotorasubloLshouldllOLexceed25tonlleS・   
nemhlmumloIweigbtsb山dbe500kg・  

13．Taklnglnbaccount仏訳山ewelghtof山elo＝5nOtalwaysanexactmulLLPleof25tDnneSublots，Lhewelghtofthe   
ⅢbloLmはy∈XCed血em⊂nhondweigh【byamumor25％・  

14．Samplesshouldbetakenfromthesamelot，LeLdleyShouldhaveLhesamebatchcodeorattheveryleastthesame   
bestbeforeda（e．AnychangeswhlChwouldaffecLLhemycotoxmcontent，theanalytlCaldeLermuuhonormakethe   
aggregatesamplesco‖ecledtLruePreSentatlVeShouldbeavoided・Forexampkdonotopenpackagmglnadverse   
Wea山ercondiL10nSOreXpOSeSamPlesto excessIVemOIShlreOrSunlighLAvoldcrossぺOnhmnatlOn丘omo   
potenLlallyconlamnatedconslgJmtSnearby．  

15．hmosicasesanytruCkorconlamerwl11haveLobeunloadedLoallowrepresentatlVeSamPlmgtobec乱汀1edout  

hc∫mnlalSmpl∈Sel∈CuO11  

16．ProceduresusedLotakeincEementalsample5fromatreenu‖otareexLEemelylmPOrtanLEvery血dlVldualnutinthe  
loLshouldhaveanequalcll肌eOfbeLngChosen・BiaseswlllbelntrOducedbysamplesekchonpethodsif   
equpmentandproceduresusedbsekctulelnCremenLalsamplesprohibltOrreduceLhechanCeSOfaLlyltemiJlthe   
lo【h）mbell鳩C血0紀m  

L7．SlnCetherelSnOWaytOknowlfthecontamlJntedLfeenuLkemeLsareuLhformlydユSPerSedLJmughoutLheloいtlS   
essenLialthaltheaggTegateSamPlebe山eaccumukItWnOfmanyS爪扇11nCrementaisamplesofpTOductselected   
丘omdiffefenlhca【10nSLhroughouLtheloLIftheaggregatesamplelSlargeE山andesired，ltShouldbeblendedand   
Subdivldedullt11thedesiredhboratoLySamPksizeisachleVed・  

NumberofhcrementalSaLnr）1esforLoLsofvan／1neWeldlt  

18．Tl旭numberandsIZeOfぬelaboratorysample（s）wlllnotvaLyWlthloL（SubloL）sIZe・However，ulenumberandsrze   
OfLheincrementalsamplesw111varywlthk｝t（Sublol）sIZe  

19．ThenumberofincTementalsamplestobetakenfromaloL（Sublo（）dependsoLlthewelghtoftheloLTablelshau   
beusedtodelermnethenumberofmcremenlalsamplestobetakenfromlotsorsublotsofvar10uSSizesbelow25   
to皿neS．ThenuznberofhcEemenLalsamplesvanesfromaJmumOflOandtoamaxlmumOflOO・  

W飢phtof也elncrmnt山SamDle  

20 ThesuggestedmimmumWe唱btof血elnCrementalsampleshouldbeapproxlmaLely200gramsforlotsof25meLnc   
k瓜山門（ぴ，00Okg）．mn血ー弧山）rS血or血cr肌用血盟mpleswⅢbve10bela相即山弧tbl乱l∬ぴ【dm   
Tablelfor16tssIZ郎below25，000kginorder100btaLnanaggregateSamPlegreaterthanoEequaltothe20kg   
labm叫S叫1こ  

StalicLob  

21．AstatlCloLcanbedennedasalaEgemaSSOftreenutscontamedeltherlnalargesinglecontamersuchasawagon，   
LruckorrailcarDrlnmySmallcontalLlerSSuChassacksorboxesand山enutsareslahonaryaLthetmeasample   
isselecLed Sekctl喝aけulyrandomsampleLromastatlClotcanbedlfnculLbecauseallcontalnerSmthelotor  
Sublotmaynotbeaccesslble．  

22．TaklngmCremenhlsamplesfromastAtlClotusualけrequLreSl加useofprobmgdevICeSbselecLpfOducLfromule   
lot・Theprobingdev”：eSShouldbespeCifica］ydeslgnedfbf山e commodltyandtypeofcontainer・Theprobe   
Should（l）belongenoughtoTeaChallproducts、（2）nolres山cl乱nyltemul山elotfrombeingselected，and（3）not   
山kr山eltemSl皿山eloL Asm蝕honedabve，1上巳ag訂eg雨es叫1esho山dbe a comp“1k丘omlmySll旭1l   

m∝闇Ⅷ和也1s弧1plesorproduclt止en丘omma叩difkrentlocahom山肌裏10山山eloL  

23．Forlots tTaded mlndlVldualpackages，thesampllng hquency（SF）、Orllumberofpackages山at mcremenLal   
samples訂e【akn丘0叫ka血mhonof山elotwelg加住¶，mC代m蝕血閲1nplewelght（鵜）、ag即e即Iesal叩1e   
Weighl（AS）andthelndlvidualpackngwelght（D）、aSfo11ows：   

EquatlOnl：SF＝仕丁xIS）／（ASxⅣ）▲  

24・ThesampILng＆equency（SF）lSLllenumbefOfpackagessamPled・AuwelghkshouldbelnthesamemaSSumLs  
Mh郡kg．  

DYn弧1icLob  

25．Repre服山ahveagg代即ks釘Tlplescan玩m∈ad）■坪山ucdwh和紀1eclmgl∝rm蝕血samples丘omamovmg   
SheamoftreenuLsasthelotlStranSfemdh）mOnel∝atlOntOanOther．Whensampung丘omamovlngSLream、Lake   
SmalllnCrementalsampks ofproductfromthe entlrelengthof血emovngstream，COmPOSILe ulelnCremental   
S餌nplesk〉Oblam弧ag即確ate組Inple；ir山ea郎代gaksamplelSla相即山弧tk∫equi化dk玩肌10巧㌧問皿叩Ie（S）、   
thenblendandsubdiⅥde仙eaggregatesampleh）ObtalnthedesiredsIZelatx）EatOrySamPk（5）．  

26．Aut6matlC SamPling equlPment SuCh as a crossぺut Samf）1eris commerciauy available wlultLmerS thaL   
automaLICally pass a dlVeTteT C叫＝血oughthe movlng Stm at Predetermined and unifoEmlnterVals・Wllen   
auLomaLicsamplmgequipmentisnotavaiiable，aPerSOnCanbeassignedtoLTnnua11ypeLSSaCuPthroughuleStream   
atpenodlClnterValsIocollectmcrementalsamples．WhetheTuS叫gautOmaLICOrmanualme山ods、nCremenLal   
SamPlesshouldbecollectedandcomposiledat丘equenlanduniformlnterValsdlrOughouttheentlEetumethellutS   
瓜owp鮎l山es弧IpllngpOmL  

27．Cross－CutSamPlersshouldbelnSbuedlnthefollowlngmanner：（L）theplaneoftheopel11ngOfLhedlVerterCuP   
ShouldbeperpendlCularLoLhedlred10nOfthe flow；（2）thedLVerterCuPShouldpass thEOugh theentlre CrOSS   
SeCtlOnalareaof山esheam；and（3）LheopenlngOfthedlVerterCuPShouldbewldeenoughtoacceptalllLemsof   
mterestlntheloしAsageneralruk，山ewldthα‖鮎dlVerlercupopenLrlgShouldbeabouttwoLoLJveetlmeS山e   
l叫geStd血岨惜hmorlkm血IkloL  

28．Thesizeof仏eaggmgatesample（S）inkg，taken丘omalotbyacrosscutsamplerisI   

Equat10n2：S＝（DxLT）／（TxV），   

WllαeDishewidthof山ediverteTCuPOPenlng（Cm），LTisthelotsIZe（kg），TislnteE’Valortlmebetweencup   
movementLhLOughLhestream（SeCOnds）．andVISCuPVeloclty（cm／sec）L  

29．LF山en旭SSflowrateof山emovulgStrea吼MR（kg／sec）．isknown、ulenLhesampllJlgfrequency（SF）、OrnumbeEOf   
CutSmadebyLheautomatlCSamPlercuf｝Canbeco叫一uted丘omEquaLlOn3asahlChonofS，V、D、andMR・   

Equahon3＝Sf＝（SxV）／（DxMR）・   

・
ひ
・
 
 

Tab）el．Nunlbel・andsi2：eOfincrementalsamplescompositedforanaggregatesa）11Pleof20kg．’asafuIICtionoflot（or  
Sublot）weig】1L  

MinimumNumbe「  Ml川mUm  

LotorSublot   Oflncremental    ！ncrementalSample  MinimumAggregate   
weightb   Samples   SizeC   SampleSize   

（TinTonnes）  
（g）   （k9）   

Tく1   10   2000   20   

1≦Tく5   25   800   20   

5≦Tく10   50   400   20   

10≦T＜15   75   267   20   

15≦T   100   200   20   

扉Mlnlmumaggregale姐mplesIZe＝1aboratoけSamplesizeof20kg  
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32  

30・EquatLOJIS2and3canalsobeused10CO血PukotherternsofinteTeSIsuchasthehmebeLweeJICutSCr），For  
example，血ehmemfequiEedbelweencutsofthedivertercuptoobLalna20kgaggregatesamplefroma20．000   
kgloLwherethediveEk．cupwiddlis5・OcJnandthecupvelocityhoughLhesLream30cm／sec．SohqngforTin  
Equaliom2，  

T＝（5・Oc血X20，M毎）／POkgx20cm／seり＝が0虻C 

31・lfthelolismovlngat500kgpeT皿nuLe，theentlrelotwillpass血roughthesanplerl皿40皿血uks（2400sec）and  
Only9・6cuLs（9incremenLalsamples）wiubemadebyLhecup山rough山eloLO：quAt10n3）．ThlSJnaybeco郎ideTed  
tooinhequenLmlhatLoonuchpfOduct（2，0833kg）passes仏roughthesampkrbetween也eb皿ethecupcuts  
叫血es血m  

pacb由mandTramrlahonofSamples  

32・Eachlabo叫SamPleshaubeplacedhacleaLhiLM5flcontalnerO鮎nngadequakpEOLec山m蝕mconLBLmnahon・  
Stnllght．and aga瓜damagein LEanSiL A山necessary p∫∝aut10nS Shallbe hkeJILo avold aLny Changein  
COmPOSlho皿Ofhelaboratorysample．whlChmightaTWeduTngtEanSpOTtabonorstorage．SamplesshouldbesLored  
hacooldむkpla∝ 

SealinEandLabellingofSamr）les  

33・EachlaboratorysampletakenEorofncialuseshallbesealedaLtheplaceofsaJnPlmgandidenLi丘ed Arecordmust   
bekeptofeachsamplmgJPemilLLngeaChloLLobeidentifiedunambiguouslyandgivlng血edateandplaceof  
SaJVl叫g10紳wiLhanyaddl血nalinfortmt氾JllikelyLobeofassLStanCetO血eanalysL．   

SAMPLEPREPARATTON   

Preぐauh（）nS  

34・Sunllghlshouldbeexcludedas皿uChaspossibledunngsamplepreparatlOn，SlnCeafla10migradualけbreaksdown   
under Lheinnuence ofultra－V氾1eLlighLAlso，environmentaltempeEature and TelatlVe humidlty Shoukl  
COntrOlldandnoLLhvormoldgmwthandafhbxlnfbrnutlOn 

Homo臣em也on－Gdn血m  

35・AsthedishibutlOnOfanatoxlnisextEemeb，nOnThomogeneous，hbo叫SamPlesshouldbehomogenizedby   
即11一也ng血e亡n山elabo叫Sampler∝eivdby血elabrabⅣ・Ho血喝eniza血nisapmcedu代仏訳血s   
PartlClesla巳anddu；PeTSeStheconLanhatedpaEticlesevenlythoughoutthecoLTmuldlaboratorysampk 

36・ThelaboratoTySamPleshouldbe血elygroundandmはed山oroughbusingaprocessLhaLapproachesascom   
ho血Ogenmhon asposslble・Complete homogenizat10JliJq，11eS that partlClesrzeis extremeb，Smau and血e   
VanabultyaSSOCiaLedwithsampleprepaJ71don（AmりappTOaCheszeroL A鮎rgrindng・thegtindershoukl  
Cl亡andbpJm瓜IanabxmcmsかCOn血na山）m  

37・Theu鍾OfvertlCalcuttermixertypegTindeLSmatmp（andcoJnminuteLhelaborabrysamPleinLoapasterepEeSenL   
acompro皿SehteLTnSOfcosland血enessofgTindorpartlClesizeTeducLlOnJ．Abetkrhomogenization（血e（   
gnnd），SuChasahqulds血ry，CanbeobhinedbymoresophshcaledequipmenlandshouldprovideLhelowesL   
s叫eprepar血mv肌a∝亡5 

如ion  
38・Thesuggestedwelgh10fthetesLporhontaken丘omthecoJTmuLedlaboratorysampleshouldbeapproxiJnately50   

訂amS・打払elabo柑叫叩1eisprepa∫dus叫gallqu迅扇tmγ，山eslunγS血ouはcon血50gorn山肌 

39・ProceduEeSforselec血gthe50gtestport10n血om血ecomninuLedlaboTatOtySanPleshouklbeafa血process 
IfmixLngOCCuredduELngOTafterthecomninuhonprocess，血e50gles（POrtlOnCanbesdeckdfromaJVlocatlOJl   
uvoughoulLhecomminuLedlaboratoTySample・0山m．血e50gLes（POrt10nSho山dbeheaccurnulahoLlOf   
SeVerdsm班po血0那Sdeckdlhou帥Ou一也elabo相加ysample 

40・hissuggesbdthatdlreeteSLportlOnSbeselected血omeachcommutedlaboraLorysample・Thedmtestport10nS   
wi11beusedforenforcemenL，aPP由1，andco血ionifneeded 

ANALYTICALMmODS   

埴olmd  

41．Acntern－basedapproach，WherebyasetofperEbrmanCeCntenaisesLablislldwithwhichtheanabrtlCalme山od  
usdsbo山d00皿pけ、kappmpn計k．Tkcntm－b血app∫OaCbb忍＝血eadv叫e也aLbyavoid叫gSetl皿gdm  
SpeCificdetailsofLhemeLhodused，developzrLenLsinmethodologycanbeexploikdwiLhouLhav皿gtOreCOnSlderor  
叫thespeciBc皿ethod・meperforLmnCeCnLeruestablishedformethodsshouldillClu血autheparametersthat  
needtobead血essedbyeachla叫SuChasthedetect10nhmlしrepeatabilltyCOeLncientofvanat10n（With1n  
laり，reprOdumb山けM伍d弧tOfYa血hon（m唱Iab），弧d也ep即Ce山r∝OVeけneC鮎Siuγ肋vanMSは山tolγ  
1i皿Ls・AnalyLICalmethodsLhaLaEeaCCePLedbychemutsintemahonalけ（SuChasAOAC）maybeused．These  
me血0血a化ー画1ymom10r由andimprovdde匹血dmgupmlechldogy 

PerfbmmeCrlle血fofMdhodsorAmlYS柑   

42・AlistofcTiknaandperLormanceleveLsa，eShowninTable2．Utilizlngthu；aPPrOaCh，1aboEatOrleSWOuhibefreetD  
u鑓theanalytlCalmethodmosLapproprlateforthelrfacilihes 

Table2：Sp∝摘cRequimemt5Wi仙whkhMe仙odsoiAml㌍kShouldCompけ  

Concentration  
Crlter旧∩  Range  RecommendedValue  MaxjmumPerm軌e   

Value   
（ng／g）  

BI占nks   A】」   NeqliqibLe   ∩／8   

Recove「y   
1 to 15 70t0110％   ∩／a  

＞15   80t0110％   ∩／a   

2xva山ederived  
PrecisionorRelath［eStandardDeviatjon  1to120   Equation4bvThompson   f「omEquation4  
RSDR（Rep「oducibi軌y）  

2xvaluederived  
＞120   ∈quation5bvHo血ヒ   fromEquation5   

CalculatedasO．661imes   

PrecisionorRelath／eSlandardDeviation  1to120  Precision RSDR  ∩佃  
RSD，（Repeatability）  CalculatedasO．66times   

＞120  PrecisionRSD．   ∩／a  

○＼  

〟a＝nOtapplicable  

43L Thedetccbonlimitsof血emethodsuseda，enOIstated．OnlytheprecisionvaluesaEeglVenattheconcentralionsof   
lAl亡TeSt・Theprecisionvaluesarecalculatedfromequahons4aLld5developedbyThompson三andHorwilzand   
刃berth，reSpeCdYely 

Equation4：RSDR＝22．0（山一C≦120n如OrC≦120xlO－9）   

Equa【ion5：RSDR＝2…’5ll準） （知C＞120喝／gorc＞120Ⅹ10‘9）  
where 

■ RSDR＝therelativestandaLrddeviahoncalculatedffomresulbgeneratedunderreproducibllltyCOndilions  
● RSD．＝LherelativestandarddeviaLioncalculaledfromresulLsgenefatedunderrepealabilitycondltlOnS＝  

0．6‘RSDR  

● C＝LheaflatoxinconcenLrationEatio（i■e・l＝100g／100g，0．001＝l，000mg几g）  
● C三aflatoxlnCOJICenuatlOnO，maSSOfaflaLoxinbmassoftTeenutS（1■e．ng／g）  

Jozay，G・、Seyhan，F・・YilJnaZ｝A・，Whltaker，T・▼SlaLe，A・，andGiesbrecht，F・2006・Samplinghazelnutsforaflatomi：  
UncerlaintyassociatedwidlSamPling，SamplepEeParat10n．andanalysis．J．Associat10L10fficialAnaly暮icalChemists．  
hし89：1004－1011．  

5spaqeE，M・，Schollen，J・IKastrup－S・＞JorlSSen，U・1Schatzki，T・，ToyoAiku，N・2006・SamPlecommlnuLionfoT  
mycoLoxinaLlalysis：Drymlllingorslurrymixlng？，FoodAddl11VeSandConLamlnantS，23：73－83．  

nHorwltZ，W・andAlbe，t，R2006・TheHoⅣiLzralio（HoERal）：Ausefu1indexofmeぬodperfomlanCewiLhTeSPeCttO  
p∫eCisioll．，．AssociatlOnOfOLncialAnalyLicalCheJnlStS，ht．，89：1095－1109．   
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AnnexI  

Uncertainty，aSmeaSuredbythevaria－1CelaSSOCiatedwithsa）T．Pling，SamPlepreparatio［1，an（la［laIytienLstepsof  
theanatoxintestprocedureusedtoestimateaflatoxinina）monds，hazelnuts，andpistachios・  

Sampllng daLa foralmonds，hazelnuts，and plStaCh10S Were Suf｝Plied by the Unlted States、Turkey、a11d hal一一  
respeclively．  

VatlanCeeStlmateSandthenegatlVeb血omlaldlStribut10nlwereusedtocompu（eoperaLlngCharacterlSLICCLLrVeSfor  
each tteenutlnAlmeXII．Samplhg、SamPlepref）aration，aJld analytlCalvarianCeS aSSOCialed wl山tesLlng almonds，  
hazelnuts，andpislaclliosaEeShownlnTablelbelow．  

Because of山e compuL且tlOnalcomplexltleS aSSOClated wlth use of山e negative blnO皿aldlSt（1butlOn LD COml）ute  
OpeEahonalcha∫aCteristlC（OC）ctLrVeSforvarlOuSSamPllngplandeslgnS，LheeffectofvanOuSlaboratorysamplesIZeS，  
Var10uSnumbersoflabora10rySamples．andva∫10uSmaXIJnum1evelsontheperfoEmanCe（OCcurves）ofsampllngPlall  
deslgnSLSPrOVldedatthewebslteaddressh伸二叫日L‖一L・  

Tablel．Variances】assoeiatedwitht）1eanatOXhtestprocedureforeachtreenut・  

44・EquatlOnS4and5aregenerallZedprecISlOnequations．whichhavebeenfound（ObelJldependentofaJlalyLeand   
matmbutsolelydepelldentonconcel山atlOnformoslroutinemelhodsofanalysIS 

45．ResultsshouldbereporledonLheedlbleporLlOnOf山esample 

pistaclllOS  Test Procedure Almonds  Hazelnuts   

Sampllngh・⊂   s三ゝ＝（7、730′瓜S）5・759Cl・5hl  s2，＝（10，000hlS）4・291Ci（n9   s：ゝ＝8，000／ns）7・9L3CL475  

い ＝（25／nss）2．334C■5三三  
＝（1／na）0，掴84C＝‘’  

・－ ＝（100血ss）0．170Cl棚   sコ叩こ（50／nss）0．021C■封5  
：    ＝（1血a）0朋R4C三【’sコ．．＝（1／na）004g4Cコ‘】  

…  SampleprepJ  
Analylicalビ  

…  

TolalvarianCe S：1＋S三叩＋S21■  S三1＋S2Htl＋S2日  S三s＋S：叩＋S2”   

a／Variance＝S2（S，SP，andadenolesampllng，SamPlepTePaTation．andanalylicalsteps，EeSPeCtively．ofanatoxlnteSL  
procedu∫e）  

b／ns＝1abora10rySample sizelnnumberofsllellednuls，mS＝te5【portlOnSIZelllgralⅧ，na＝11u皿beroraliquoIs  

quantlfledbyHpLC，andC＝ana【oxlnCOnCelllralionlnng／gtotaiaflatoxln・  

C／Shellednulcount／kgfora山10nds、hazehuts，andpISLachlOSis773，1000．and1600，reSPeCLl＼′ely▲  

d／SamplepreparatlOnforalmonds，hazelnuts、andpIStaChiosreflectHobart．RoboICoupe，andMaz］aanKhahnantype  

mllls、reSpeC山・ely．LaboratoけSamplesweredけgrOund血10apaS【e丘）reaCllLreenut・  

e／AnalyticalvanancesrenectFAPASrecommendallOnforupperll皿tOfaJlalytical［ePrOduclbliityuncerLalnb′．A  
relatlVeStandarddeviationof22％lSCOnSlderedbyThompson三（baseduponFAl）ASdata）asanappEOPrialemeasureof  
thebestagreementthaLcanbeobtainedbetweenlabora（OrleSLAnanalyLICaluncertai叫′Of22％islatgerthanLhewilhln  
laboratoryuncerLainlymeasuredlnthesamPllngStudleSfoTLhethLeetreellutS・   

＼」  
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Readv＿tO－Eat5Tree瓜山S  

Op肌l鞘伽ac血sticc馴edはhb血g鮎pe血mof血ea加insa叩1鞘p加ゎrre叫・tM血山路k、  
baze血叫弧dpiぬ血岱u叫g抽（〉肋oraluγ泌mplesorlOkg飴止a血＝＝皿以血umkvelorlOn釘g加to血  
aflah）XmちdrygTindwl血avertlCalcuLLermixeEtyPem札50gLesLportlOn・andquanLincahonofanatoxIJlinLhetest  
POrhnbyHpLC 

AれneXII  

OperatingCharBCteristicCut・VeSdescribingtheperformaTICeOfdraftanatorir”an）Plingplansforalmonds，  
由比1nuts，且mdpi由Chios・  

升ee月〟瓜加∫血d♪rF〝√血′タr〃ee舶‡〝g   

Opera血gChaEaCLerisLiccuJVedesc∫1bingdlepe．LoFJnaJICeOf山eaflatoxinsampllngPlanforalmonds・hazelnuls，and  
pisLachlOSdestlnedforhtheTp，OCeSSmg 

． 

shellednutsfo∫a血ondsandhazelnutsaJlda20kglaboEa10EySamPleofinshellnuts（aboutlOkgshe11ednuts）for  
pisLachlOS，drygnndwithaverLicalcu此rmixeEtypemill，50gcesIporlion，andquanli丘cationofanatoxinindleLesl  
portionbyHpLC 
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しOtAflatoxinConcentration（Tota［ng［g）   

10  20  30  40  50  60  70  80  

Lot州aloxinConcenlration（T01alng佃）  




