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rocT 32690—2014
MNpepucnosune

Llenn, oCHOBHble NPVHLMMbLI 1 OCHOBHOM NOPSAAOK NPOBeAeHNs paboT No MEXrocyAapCTBEHHOW CTaH-
paptusaunn yctaHoBneHol TOCT 1.0—92 «MexrocygapcTseHHass cuctema crtaHpgaptusaumn. OCHOBHble
nonoxexus» n NOCT 1.2—2009 «MexrocyfapCcTBeHHass cucteMa craHgapTtnsauum. CtaHAapTbl MeXrocy-
[apCcTBEHHblE, NpaBuia 1 pekoMeHAaLuuy No MeXrocyapcTBeHHON cTaHaapTu3ayun. MNMpasuna paspadboTky,
NPUHATUSA, NPUMEHEHNSA, 0GHOBEHNA U OTMEHbI»

CsefleHns o ctaHgapTe

1 PASPABOTAH ®epepasnbHbiM rocygapcTBeHHbIM obpa3oBaTesibHbIM yupexAeHneM BbICLIEro npo-
heccmoHanbHoro ob6pasoBaHns «MOCKOBCKWI TOCYAapCTBEHHbIA YHMBEPCUTET MNULLEBbIX MPOW3BOACTB»
(®re0OY BMO «MI'YTMM»)

2 BHECEH ®egepasibHbIM areHTCTBOM M0 TEXHUYECKOMY PerysimpoBaHvio 1 MeTPOsIOrMn

3 MPUHAT MexrocyaapcTBEHHbIM COBETOM MO CTaHAApTM3auuv, MeTponorum u ceptudmkauuym (NpoTo-
Kon oT 25 nioHA 2014 r. Ne 45-2014)

3a NpuHsITUE NPOrosIocoBany:
KpaTkoe HaumeHoBaHWe cTpaHbl  Kop cTpaHbl no MK CokpallgHHOe HauMeHOBaHMe HaLMOHaIbHOTO opraHa o

no MK(MCO 3166) 004-97 (NCO 3166) 004-97 CTaHJapTV3aumm
ApmMeHus AM MuHaKoHOMUKM Pecny6inkn ApMeHns
Benapycb BY locctaHpgapt Pecny6nuku Benapycb
Kunprusns KG KblpreisctaHgapT
Poccusa RU PoccTtaHpapT

4 Tpukasom PefepasibHOro areHTCTBa No TEXHUYECKOMY peryimpoBaHunio u meTponorun ot 19 aBry-
cta 2014 r. Ne 897-ct TOCT 32690—2014 BBEAeH B AelicTBME B Ka4ecTBe HalMoHaslbHOro ctaHaapTta Poc-
cuiickoii degepaumm ¢ 1 aHBaps 2016 r.

5 HacTtoawwmii ctaHfapT BkIoyaeT B ce6s OCHOBHbIE HOPMATUBHbIE MOSIOXEHNA CeAYyOLNUX Mexay-
HapoAHbIX AOKYMEHTOB:

- eBponeicknx permoHanbHbix ctaHgapToB EN 12393 (Bce wacTtu) Foods of plant origin - Multiresidue
methods for the determination of pesticide residues by GC or LC-MS/MS (Mpoaykumsa nuwesBas pacTutesib-
HOro npovcxoxaeHus. MynbTumeToAbl onpeAeneHns OCTaTkoB NecTUUMAoB MeTohamu ras3oBoii Xpomarto-
rpadgvn 1 TaHAEMHON BbICOKO3(D(EKTMBHOM XNAKOCTHOW XpOMaTOMacCc-CneKTpo-MeTpum):

- eBporneickoro pernoHasibHoro ctaHaapta EN 15637:2008 Foods of plant origin - Determination of
pesticide residues using LC-MS/MS following methanol extraction and clean-up using diatomaceous earth
[Mpoaykumsa nuweBas pacTUTeNbHOro nNpoucxoxaeHus. OnpegenieHne ocTatkoB NecTULUAOB METOAOM TaH-
[eMHOW BbICOKOI(D(EKTUBHON XUAKOCTHOM XpOMaToMacc-CNeKTPOMETPUU C 3KCTpakuueid MeTaHoNoM Ha
AnatomoBoli 3emne (kusenbrype)l;

- TexHnueckoro otyeta CEN/TR 15641:2007 Food analysis - Determination of pesticide residues by
LC-MS/MS - Tandem mass spectrometric parameters (ViccnegoBaHue nuuleBbIX NpoaykToB. OnpegeneHue
OCTaTKOB MecTULMAOB METOAOM TaHAEMHONM BbICOKOI((DEKTUBHOWN XMAKOCTHOW XpomMaToMacc-CnekTpoMeT-
pvun) EBponeiickoro komuTeTa no ctaHgaptusaumm CEN/NC 275 «MeTtogbl aHanusa MuLeBbIX MPOAYKTOB.
opu3oHTasIbHbIE METOAbI»

6 BBE/JEH BIEPBbIE



FOCT 32690—2014

MHdopmaumsa 06 n3sMeHeHusX K HacTosweMy cTaHgapTy ny6/mkyeTcsa B eXerogHom nHgopmam-
OHHOM ykKa3aTene «HauuoHanbHble CTaHfapTbhli», a TEKCT W3MEHeHW U MonpaBoK - B €XeMeCAYHOM
MHOPMaLMOHHOM yKasaTene «HauynoHanbHble cTaHAapTbi». B cnyyae nepecmoTpa (3amMeHbl) nan oT -
MeHbl HacTOsALWero craHjapTa CoOTBeTCTBYyLWee yBejoMmleHne byfeT ony6/MKOBaHO B eXeMecsau-
HOM MH(popmMaLMOHHOM YyKasaTersie «HauuoHanbHble CcTaHfapTbi». CooTBeTCTBYyWaa UHpopMauus,
yBeAOM/IEHNE N TEeKCTbl pasmeLlanTCca Takke B MHPOPMaLMOHHON cMcTeme 06Lero nonb3oBaHnsa - Ha
othmumansHoMm caliTe degepasbHOro areHTCTBa N0 TEeXHUMYECKOMY perynnpoBaHuio U MeTponoruv B
ceTun ViIHTepHeT

© CrtaHpapTumdopm, 2015
B Poccuiickoii ®efepanum HaCTOAWMIA CTaHAAPT HE MOXET OblTb MOMHOCTLI0 UM YacTUYHO BOCMPO-

U3BefleH, TUPAXMPOBAH U pacnpocTpaHeH B KauyecTBe OMUMaNbHOMO M3faHusi 6e3 paspellenus depe-
pasiIbHOrO areHTCTBa Mo TeXHUYECKOMY PEry/IMpoBaHuio U METPOIOTNN
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M E X T OGCYJAAPCTBETHH®bB ” CTAHAAPT

NPOAYKLIS COKOBAS

OnpegeneHne NecTUUUAOB METOAO0M TaHAEMHON BbiCOKOI( (D EKTUBHOMN XNAKOCTHOI
XpomaTomMacc-crnekTpoMeTpum
(BXKX-MC/MC)

Juices and Juice Produces.
Determination of pesticides by tandem high performance liquid mass spectrometry (HPLC-MS/MS)

fata BBegeHns — 2016—01—01

1 06nacTb NpUMEHEHNUs

HacTosiwmii cTaHaapT pacnpocTpaHAeTCsl Ha COKM U APYryl0 COKOBYH MPOAYKLMIO U3 pyKTOB 1 OBO-
el 1 yctaHaBiMBaeT MeTOZ onpegenieHns ocTaToUHbIX KOMMYEeCTB NecTUUMAO0B C NPUMEHEHNEM TaHAeM-
HOI BbICOKO3(h(PEKTUBHOI XMAKOCTHOI XpoMaTomacc-cnekTpoMmeTpun (ganee - BIXKX-MC/MC) B anana-
30HE U3MepeHnii MaccoBoli KoHueHTpaummu ot 0.0001 go 0.1000 mr/kr.

MpumeuyaHune - HacToAwwnit cTaHAapT peKOMeHAyeTCA NPUMeHATb B Lensx anpo6aynm n HakonaeHna go-
NOJIHUTE/NIbHON UH OPMALMU B YACTW €70 MPUMEHEHUS.

2 HopmaTtuBHbIE CCbINIKU

B HacTosleM cTaHgapTe UCMO/Ib30BaHbl HOPMAaTWBHbIE CCbIIKM Ha Crefylolne MeXrocyfapCcTBeH-
Hble cTaHAapTbl:

FOCT 12.1.004-91 Cuctema cTaHfapToB 6e3onacHocTu Tpyga. MoxapHas 6e3onacHocTb. O6wue
TpeboBaHus

FOCT 12.1.007-76 Cuctema ctaHfapToB 6e3onacHoctn Tpyfa. Knaccudukaumsa m obuune tpebosa-
HWs 6e3onacHocTu

FOCT 12.1.010-76 Cuctema cTaHgapToB 6e3omacHocT Tpyga. B3pbiBobesonacunocte. O6Line Tpe-
6oBaHuA

FOCT 12.1.019-79 Cuctema ctaHgapToB 6e3onacHoOCTU Tpyga. dnekrpobesonacHocTb. Obuwue Tpe-
60BaHNA 1 HOMeHKNaTypa BU0B 3aluTbl

FOCT OIML R 76-1-2011 locypapcTBeHHas cucteMa obecrneyeHuss eanHCTBa U3MepeHuii. Becbl He-
aBTOMaTM4YecKoro geictemsa. Yactb 1. MeTponornyeckne n TexHnyeckne tpebosanms. cnbitaHns

FOCT 1770-74 (MCO 1042-83. NCO 4788-80) MNocyna mepHass nabopaTopHas cTeknaHHas. LunvH-
[pbl. MEH3YPKK, KONObI, NPO6UPKN. O6LLME TEXHUYECKNE YCIO0BUS

FOCT MCO 3696-2013 Boga ans nabopaTopHOro aHanmsa. TexHuyeckne TpeboBaHUSA U MeToAbl
KOHTpOSIA

FOCT NCO 5725-1-2003 ToYHOCTb (MPaBUAbHOCTb U NPELM3NOHHOCTL) METOAOB 1 pe3ybTatoB n3me-
peHuit. YacTb 1. OCHOBHbIE MOMIOXEHNS U ONpeaeneHuns

FOCT NCO 5725-2-2003 To4yHOCTb (MPaBUIbHOCTb U MPELN3NOHHOCTb) METOA0B U pe3ybTaToB W3-
mMepeHuit. YacTb 2. OCHOBHOI MeTog, onpefeneHns NOBTOPSEMOCTU W BOCMPOM3BOAVMOCTM CTaHAAPTHOIO
mMeTofa usmepeHuii

FOCT 16317-87 MNpunbopbl XonoaunbHble anekTpuyeckne 6biToBble. O6LLME TEXHMYECKNE YCIOBUS

FOCT NCO/M3K 17025-2009 O6uime TpeboBaHUA K KOMMETEHTHOCTU UCMbITATE/bHbIX U Kasinmbpo-
BOYHbIX 1aboparopwii

FOCT 25336-82 MNocyna 1 o6opyaoBaHue nabopaTopHbie. Tunbl. OCHOBHbIE NapaMeTpbl U pasmepsbl

FOCT 26313-84 lMpoaykTbl nepepaboTkM NA040OB M oBowei. MNpaBuna npuemkn, mMetodbl oT6opa
npo6

FOCT 26671-85 lMpoaykTbl NepepaboTku N0A0B M OBOLLEN, KOHCEPBbI MSACHbIE Y MACOPAcTUTE b-
Hble. MogroTtoska Npo6 Ana nabopaTtopHbIX aHaIM30B

N3gaHne opuumnanbHoe
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FOCT 28311-89 [o3aTopbl MeaguunHckne nabopaTtopHble. Obuwme TexHuyeckne TpeboBaHusa u MeTo-
bl UCMbITaHWiA

FOCT 29030-91 lMpoaykTbl NepepaboTkn MI0A40B U oBOLWei. MMKHOMETpPUYECKMA MeToq onpeaene-
HUSA OTHOCUTENIbHONM NAIOTHOCTW W COAEPXaHUsA PACTBOPVMbIX CyXMX BeLLecTB.

FOCT 29227-91 (MCO 835/1-81) Mocypa nabopaTopHasa cTeknsHHas. MuneTku rpagyvmpoBaHHbIe.
Yactb 1. O6uwue TpeboBaHus

FOCT 32689.1-2014 lpoayKuma nuiiesass pacTUTe/IbHOro NMPoucXoxaeHusa. MynstumeTtobl AnA ra-
30xpomartorpaduyeckoro onpegeneHmsa octatkos nectuungos Yacts 1. O6LWme nonoxeHms

FOCT 32689.2-2014 MMpoayKuma nuwesas pacTUTe/IbHOro NpoucxoxaeHusa. MynstumeToabl Ans ra-
30xpomaTtorpacuyeckoro onpegeneHns ocTaTkoB nectuymaos Yacts 2. MeTofpbl 3KCTpakLmm 1 OYUCTKN

FOCT 32689.3-2014 lMpoaykuma nuweBas pacTUTe/IbHOro NpoucxoxaeHus. MynstumeToabl AN ra-
30xpomarorpacdhnyeckoro onpegeneHns octaTkoB nectuumpoB Yactb 3. OnpegeneHne n nogTBeEpXAeHue
pesynbTaToB

MpumeuvaHue - pu NONL30BAHUU HACTOAW MM CTAHAAPTOM Lenecoo6pasHo NPOBEPUTL AeiiCTBUE CCbl-
NIOYHbIX CTAHAApPTOB 8 MH(OPMALMOHHOI cucTeMe O6Wero nosb30BaHus — Ha ouumanbHom caiite degepanbHoOro
areHTCTBa No TEXHWYECKOMY PerynmpoBaHuio v MeTposiorun B ceTn VIHTEPHET UAM N0 eXerogHoMy WH(OpPMaLuOHHOMY
ykasatenio «HauuoHasbHble cTaHgapTbi», KOTOPbIA ONYy6/MKOBaH MO COCTOSIHUIO HA 1 iHBaps Tekywero roga, u no Bbi-
nyckam exemMecsiyHOro MH(POPMALMOHHOTO yKa3aTens «HauuoHanbHble CTaHAAPTbI» 3a TeKylW Wit rof. ECAu cCbiNOYHbI
cTaHgapT 3aMeHeH (M3MEeHeH), TO NpU NOoAb30BAHWMMU HACTOSIWUM CTAaHAAPTOM CleAyeT PYKOBOACTBOBATLCS 3aMeHs -
WMM (M3MEHEHHbIM) CTaHAapPTOM. EC/M CCbINOYHbIN CTaHAapT OTMEHeH 6e3 3aMeHbl, TO NMOJIOXEeHWe, B KOTOPOM faHa
CCbIfIKa HA HEro, NPUMEHseTCs B 4acCTu, He 3aTparuBaloLLe 3Ty CCbifiKy.

3 CywHoCcTb MeToga

CyLWwHOCTb MeToAa 3ak/ioyaeTcs B NpefBapuTe/lbHON aKCTPaKLUM OCTAaTKOB NeCTULMA0B METaHO/IOM,
nocneaytlleil oO4NCTKe 3KCTpakTa AUXJIOPMETAHOM W KO/IMYECTBEHHOM OMpefeneHMn MaccOoBON KOHLEH-
Tpauun OCTaTKoB MecTUUnoB C npuMmeHeHnem BIXX-MC/MC ¢ noHu3aumein pacnbiieHMeM B 3nekTpuye-
ckom none [Electrospray lonization (ESI)] v ngeHtTudmkaumeli KOMNOHEHTOB B PEXUME KOHTPONS BblOpaH-
HbIX peakuuii [Selected Reaction Monitoring (SRM)].

4 CpepcTBa uamepeHuii, o6pasibl CpaBHEHUS, BCMOMOraTebHble YCTPOii-
CTBa, MaTepuanbl U peakTuBbI

Cuctema aHanutuueckas BOXXX-MC/MC ¢ TpexkBafpynosibHbIM Macc-4eTeKTOpoM A1 U3IMepeHns B
AunanasoHe macc ot 10 o 3000 aTOMHbIX eAMHUL, Macchl (a. e. M.), C TOYHOCTbI0 U3MEPEHUSA MACChl HE HUXE
0.1 a. e. M. MOHM3aLMeli pacnbl/IeHVeM B 3/1EKTPUYECKOM Mofe, BO3MOXHOCTAMU paboTbl B peXxuMe KOH-
TPONS BblIGPaHHbLIX peakuuii N CKAHUPOBaHWSA [0YEPHUX Y POAUTENBCKUX MOHOB, MWUHWMasIbHbIM OTHOLUEHU-
em cunran/wym r 1000:1, o6ecneunBatolan obHapyxxeHue nectuunaos B uHTepsasie ot 0.0001 go 0,1000
vr/kr. BKAOYaLWan mogynb BOXKX. cocToawmii s 6uHapHoro Hacoca co cmecuTesiemM; TepmocTaTa Xxpoma-
Torpacuyeckoii KonoHku, obecneunBaloliero Temnepatypy Harpesa fo 50 °C: xpomartorpadmyeckoii Ko-
JIOHKK C 0bpaLLeHHo-ha30BbIM COPO6EeHTOM 3epHeHvem 5 mkvm C18

Becbl, 06ecneunBatoLLe TOYHOCTb B3BELUMBAHMA C NpeaesioM fonyckaemoli abCoMoTHOW NorpeLuHo-
CTU He 6onee + 0.001 r no FOCT OIML R 76-1.

BaHsa ynbTpassykoBas.

LleHTpucpyra, obecneumsatolias LeHTpobexHoe yckopeHne 3000 g (Ha AHe cTakaHa AN1s LeHTpudy-
rMpoBaHus).

Vcnaputenb poTauuoHHbIA C BOASIHON 6GaHeli ¢ BO3MOXHOCTbIO PeryiMpoBaHus TemnepaTypbl OT
KOMHaTHol o 100 °C.

YcTpolicTBO An1a nepemellmBaHus npo6, obecneunsarLlee 4YacToTy BpaweHus o 120 06./MuH.

Lkad cywunbHbliA, o6ecneunBatoLnii Temnepartypy go 200 °C.

XonoannebHuk 6biToBOM No FTOCT 16317.

CTeknsAHHasA KonoHKa (KapTpumx**) BMecTuMocTbio 5 cm3.

BewlecTsa nectuumaoB akTUBHbIE AN NCMONb30BaHUSA B KayecTBe 06pa3LoB CpaBHEHUS C cofepxa-
HMeM OCHOBHOrO BellecTBa He MeHee 98 %.

* NononHuTenbHasa uHpopmauma o pekomeHgyemblx BOXX-MC/MC cuctemax npusefeHa B NpuioxeHuu A.

*e [lonyckaeTcsi MCNoNb30BaHMe roTOBbIX KOJTOHOK (KapTpuaxeit), Hanpumep, kapTpugxun ChemElut (Varian. Palo
Alto, CA. USA) nnn aHanorunyHele. [laHHasa nHdopmauusa aBnseTcsa pekoMeHAyeMoi n npuBejeHa ans yao6crea nosb-
30BaTefiell HacToAlWero cTaHgapra.
2
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AueToHWUTpUN NS rpagueHTHoli BOXKX. ontuyeckas nnoTtHocTb npu 200 HM He 6onee 0.025 ep. oT-
HOCUTENbHOANCTUANNPOBAHHONW BOAbI, MaccoBas Aons BoAbl He 6onee 0.03 %.

MeTaHoN ANnst rpafgueHTHol BIXKX.

AMMOHUI MypaBbUHOKUCABIR, Y. 4. a.

Hatpwit xnopuctbliA no TOCT 4233, u. 4. a

[uxnopmeTaH. u. 4. a.

Bopga ans nabopaTopHOro aHanm3a ctenexu unctotel 1 no FOCT UCO 3696.

MukpoLwnpuubl ANs uHxekuuii BMectumocTblo 0.001; 0.005 u 0.010 cM3 TOYHOCTbH [03MPOBaHNUSA
+ 0.0001. + 0.0002 1 + 0.001 cM3COOTBETCTBEHHO.

LLNpuWL, CTEKNAHHBIA BMECTUMOCTbIO 2 M3

MuneTkn rpagyupoBaHHble 2-ro Knacca TOYHOCTM BMECTMMOCTbo 1. 2 n 5 cm3711060ro NCNonHeHns no
FOCT 29227.

[o3aTopbl NMNETOYHbIE OAHOKAHa/IbHbIE NEePEMEHHON BMecTMMOCcT oT 100 go 1000 mm3c MeTposio-
rmueckumu xapakrepuctrkamu no FOCT 28311.

CTakaHbl N5 LeHTpUdyrnposaHus BMecTumocTbio 80 cm3

CrakaHbl BMecTUMOCTbI0 50.100 1 200 cm3no FOCT 25336.

LmnuHapbl MepHble 2-ro kacca TOYHOCTM BMecTuMocTbio 25, 50 n 250 cm3n11060ro NCnofHeHUs no
FOCT 1770.

BopoHku nabopatopHbie no FOCT 25336.

Konbbl MepHble 2-ro knacca TOYHOCTU BMECTUMOCTbIO 25 M 50 cm3 ucnonHewuit 2 wunum 2a no
FOCT 1770.

Kon6bl nnockoAoHHble BMecTMMOocTbto 50, 100 1 250 cm3no MOCT 25336.

Konbbl KpyrnogoHHble BMecTuMocTbio 50 cm3no MOCT 25336.

Konb6bl ocTpogoHHbIe ANSA ynapmBaHusa BmecTuMocTbio 10 n 50 cm3no MOCT 25336.

Mpobupka Ans8 MUKPONpo6 OAHOKPaTHOro NpuMeHeHus (nNpobupka dnneHgopda) BMECTUMOCTbIO
15cm3

EMKOCTM cTeknsiHHble BMecTUMOCTbio 50. 250 n 1000 cm3c NpuWAnNgOBaHHbIMWU CTEKISIHHbIMU, d)TO-
ponnacToBbIMU UK MOIMSTUNEHOBLIMU MPOGKaMU.

dunbTpbl MembpaHHble K3 nonuTetpadTopaTuneHa (MTP3) guameTpom 4 MM U pasMepom nop
0.45 MKMm.

JlonyckaeTca npumeHeHue ApYyrux cpefcTB U3MepeHuii, BcnomoraTesibHOro 060pyAoBaHus, nocyasl,
He yCcTynalwLMx BbllleyKa3aHHbIM N0 METPOSIOTMYECKUM M TEXHUYECKUM XapakTepuctukam n obecneumsato-
MM HeobXOoAMMYK0 TOYHOCTBU3MEPEHUSA. @ TaKKe peakTVBOB M MaTepuasioB MO KavyecTBY He XyXe Bbllle-
yKa3aHHbIX.

5 0T160p Npob

OT160p Npob6 - no FOCT 26313.
MoparoToBka u xpaHeHue npob - no FOCT 26671, TOCT 32689.1. TOCT 32689.2 n FOCT 32689.3.

6 MoaroToBKa K NpOBEAEHUI0 UCMbITAHUA
6.1 O6wune TpeboBaHNA

Mepepn ucnbiTaHMeM NPOBOAAT NpeABapuTesibHYI0 MOArOTOBKY 1abopaTopHO MocyAbl, a Takke npo-
BEPKY kayecTBa peakTUBOB M BCOMOraTesibHbIX MarepuasnoB cornacHo TpebosaHuam MOCT 32689.1. TOCT
32689.2 nTOCT 32689.3.

6.2 NMpuroToBsieHne BCNomoraTeNbHbiX pacTBOpPoOB

6.2.1 MpuroToBneHne NOABUWXKHbIX ha3

MopasuxHble hasbl ANA XxpomaTorpauyeckoro pasfeneHns rotoBsiT B COOTBETCTBUMU C peKoMeHaa-
LMAMU. NpUBEAEHHbIMU B NPUIoXeHnn A. He gonyckaeTcsa KOHTaKT NoABWMXHbLIX a3 ¢ pe3nHoi n nonumep-
HbIMW MaTepuanamu (3a ucknwyeHnem NTOI).

6.2.2 NpuroTosneHne pacTesopa XJ1I0PUCTOro HaTpus

B ctakaH BMecTuMOCTb0 200 cM3BHOCAT 20 I XN10pUCTOro HaTpus u gobasnsatoT 80 r 6uancTunanpo-
BaHHOI BoAbl. CoAepXnMoe CTakaHa nepemMelunBaloT CTEKIAHHOW Nasoykoi A0 NOSIHOTO PacTBOPEHUS Co-
nn. He pgonyckaeTcsi KOHTaKT pacTBopa C Pe3vHOi U MOSMMEpPHbIMU MaTepuanamu (3a WCKIYeHnem
NT$3).
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CpoK XpaHeHus1 TOTOBOrO pacTBopa npv KOMHaTHON Temnepatype - He 6onee 1 mec.
6.3 TlpuroToBneHne pacTBOpoOB NecTuLnaoB

Bce pacTBopbl NecTULMAOB XPaHAT B B MOPO3U/IbHOM Kamepe npu Temnepatype He Bbllle MUHYC
20 °C B CTEK/ISAHHbIX UK (OTOPONIACTOBbIX COCyaX.

Mepepn ncnonb3oBaHMeM pacTBOPbI BblAEPXUBAIOT 40 AOCTVXXEHNS KOMHATHON Temneparypsbl.

6.3.1 MpurotoBneHne OCHOBHbIX PACTBOPOB MECTULMNAOB HOMWHANLHOTO 3HAYEHUS MaccoBOM
KOHUeHTpayuu 1000 mr/gm3

(100 + 10) Mr coOTBETCTBYIOLLEIr0 aKTUBHOrO BellecTBa NecTuumMaa BHOCAT B MEpHyK Konby
BMecTUMOCTbi0 100 cM3u A0BOAAT 06BEM A0 METKM MEeTaHO/OM.

CpoK XpaHeHna NPUroToB/IEHHBLIX PACTBOPOB MECTULMAOB MPpU TeMnepaTtype He Bbilwe MuHyc 20 °C -
6 mec.

6.3.2 NpuroToBneHne cmecen pacTBOPOB NECTULMNAOB

[na npoBefeHns UCMbITaHUS B 3aBUCUMOCTU OT ero 3afay 13 UCXoAHbIX pacTeopos (cm. 6.3.1) roTo-
BAT CMeCK COOTBETCTBYIOLMX NecTULMUAO0B. JnA 3TOro B MepHY0 kon6y BMecTumMocTbio 100 cm3 nomeLuarot
COOTBETCTBYHOLME 06bEMbI HEOOXOANMBIX FPaAyMPOBOYHBIX PacTBOPOB nectuumngos (cMm. 6.3.1). 3atem go-
BOAAT 06beM B Kosibe A0 MeTKM MeTaHo/oM. MaccoBasi KOHUEeHTpauus nectuuuaos B CMeCAX pacTBOPOB
necTuunioB AOKHA ObiTb JOCTATOYHON AN NPUrOTOB/IEHNS TpebyeMbix CTaHAaPTHLIX PACTBOPOB.

CpoOK XpaHeHusi cMeceil pacTBOPOB NeCcTULMA0B Npu Temnepartype He Bbile MuHyc 20 °C - He 6onee
3 mec.

6.3.3 MNpurotoBneHne rpagyMpoBOYHbLIX PACTBOPOB NECTULMAOB B aueToHuTpuie

HeobxoavMmblii 06beM cMecu pacTBOpPOB NecTuuuaoB no 6.3.2 nomeLalT B MepHylo konby BMecTu-
mMocTblo 100 cm3 1 A0BOAAT 06bEM B KO/I6e MeTaHOMOM. Tpebyemblii 06beM CMecn pacTBOPOB NeCcTULUL0B
BbIGMPAlOT TakuM 06pa3om, 4TOObI COOTBETCTBOBATHL PaAyMPOBOYHOMY WHTEPBAsY KOHLEHTpauuid nectu-
ungos ot 0,001 go 0.100 mr/am3 Kak npaBusio, UCNonb3yT NATb rpajgyrpoBOYHbIX PACTBOPOB C MAaccOBbI-
MW KOHLUEeHTpauuamu nectuumgos 0,001. 0,025, 0.050, 0.075 n 0.100 mr/gm3. MNpvMepbl NPUroToBAEHNUS
pacTBopoB npusefeHbl B Tabnuue 1.

Ta6nwuya 1

Homep O6beM UCXOAHOTO HoMuHanbHOe 3HayeHne MaccoBOW KOHLEH-
pacTteopa pacTeopa nectuyuga no 6.3.1. CM3 Tpauun nectuympa, mr/am’
1 0.0001 0.001
0,0025 0,025
3 0.0050 0.050
4 0.0075 0.075
5 0,01 0.100
MpumevyaHune - MaccoBasa KoHUeHTpauusa nectnumga 0,001 mr/cm3 cOOTBETCTBYeT OCTATOYHOMY KONMUYe-

cTBYy nectuuymga B npo6e 0,4 mr/kr (MnH ) B cnyyae ucnonb3oBaHusa 10 r npo6bl. FpagynpoBOYHbIE pacTBOPbl TOTOBAT
HenocpeAcTBEHHO Nepej NpoBeJeHNeM Cepumn UCTbITaHWiA.

6.4 MogrotoBka BIXX-MC/MC cuctemsl

MoprotoBky BAXXX-MC/MC cucTembl K UCMbITAHUSAM NPOBOASAT B COOTBETCTBUM C PYKOBOACTBOM (MH-
CTPyKUMei) no akcnayataumum obopypoBaHus U MHOpMauueid, npuBefeHHOW B npunoxeHun A. Mpu
HacTpoiike pexuMoB paboTbl Macc-CrnekTpomeTpa pekomeHgyeTcs ucnonb3osaTb MC/MC napameTpbl ak-
TUBHbIX BELLECTB NeCTULNAOB, NPUBELEHHbIE B NpUioxeHnn b.

Mpy aToM A0MKHBI BbITb COBMIOAEHBI CneaytoLwmne yCnoBus:

- TeMnepaTypa okpyxatulero sosgyxa ot 20 °C go 25 °C:

- atMocepHoe faBneHue oT 84 o 106 kMa;

- HanpsxeHue B anekTpoceTn (220 + 10) B:

- yacToTa ToKa B 3/1eKTpoceT oT 49 fo 51 I'u;

- OTHOCUTENbHAA BIaXHOCTb Bo3ayxa oT 40 % o 80 %.

6.5 Npagynposka BIXKX-MC/MC cuctembl

Mpoueaypy yCTaHOBMEHMUS TPafAyMpPOBOYHOM XapakTepUCTUKMA NMPOBOAAT B COOTBETCTBMU C PYKOBOA-
CTBOM MO 3KCnyaTaumn o60pyA0BaHNS U PyKOBOACTBOM M0J/b30BaTE st NPOrpamMMHbIM 06ecnedyeHnem.
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PaccunTblBaloT KOA(PPULNEHT KOPPENALMN N OTKNOHEHNS PaCCUUTaHHbIX 3HAYEHUA MAaCcCOBbIX KOH-
LeHTpauuii NecTMUNAOB B KaKAON rpagywpoBOYHON TOUKe OT (DAKTUYECKOro 3HayeHWs B COOTBETCTBUM C
npoueaypoi NpUroToBAEHNSA rpadyvpoBOYHbIX pacTBopoB (cM. 6.3.3).

pafyvpoBKy cunTarT npruemaemMoi, ecnn KoadhuumeHT Koppenaunm coctaenset He meHee 0.995, a
OTHOCUTE/IbHOE OTK/IOHEHWE PacCYMTAHHOTO 3HAYEeHUS MAacCOBOI KOHLEHTpauuu OT (hakTU4eckoro 3Haue-
HUA He 6onee = 10 %.

BMecTo OTHOCMTE/IbHOr0 OTK/IOHEHWUA NPUEMIEMOCTb FPafyMpOBOYHON XapakTePUCTUKN MOXET BbiTb
OLUeHeHa No OTHOCUTE/NIbHOMY CTaHAAPTHOMY OTK/IOHEHWUIO, KOTOPOE He AO0/MKHO npeBsbiwaTh 5 %.

7 MpoBegeHne ucnbiTaHnii
7.1 SKcTpakumsa

10 r npefBapuTenbHO TLATE/IbHO NEpPeMeLlaHHOro coka Wan ApYyroro COKOBOrO MpoAykTa BHOCHAT B
cTakaH (Mpo6upky) A8 LeHTpUAyrMpoBaHns BMeCTUMOCTbI0 80 cM3C BUHTOBOW YKYNOPKOiA'.

B ctakaH go6asnsawT 1.0 cm3Boabl no FTOCT UCO 3696 (B cnyyae OCBET/IEHHbIX COKOB W ApYroi
OCBET/IEHHOI COKOBOW NpoAykuun) unn 1.5 cm3 (B C/iyyae COKOB W ApYroii COKOBOW NPOAYKLUW C MAKOTbIO).
MepemellnBatoT COAEPXMMOE CTakaHa CTEKISIHHOW Nasioukoi, 3atem BHOCAT 20 cm3meTaHoa.

CMecb UHTEHCMBHO NepeMeLLnBatoT B TEHEHME 2 MUH C NOMOLLbIO BbICOKOCKOPOCTHOW MeLanku. Mo-
cne nepemelveaHna ot 30 cM3 NONYYEHHOTO 3KCTpakTa oToupatoT He MeHee 10 cM3 U LEeHTPUdYrMpyoT B
TeyeHne 5 muH npu 3000 g.

B cyxyto MepHyto konby BMecTMOCTbi0 10 cM3BHOCAT 2.5 cm3pacTeopa x/10pucToro Hatpus. O6bem
pactBopa B Kon6e AOBOAAT A0 METKM C NOMOLLbI HAA0CaA0UHON XMAKOCTU, NOAYYEHHON Nocne LeHTpudy-
rMpoBaHWA aKkcTpakTa. MonyyeHHyo pa3baBneHHy0 Hag0Caf0uHY0 XUAKOCTb UCNONb3YIOT A5 OUMCTKU.

7.2 Oynctka

5 cm3 pasbaBneHHOl Haf0Ccaf0uHOM XUAKOCTN HAHOCAT Ha CTEKISHHYIO KOMOHKY (KapTpuax) BMecTu-
MOCTbI0 5 CM3, cofepxallyto AMaToMOBYL0 3eMto (ku3enbryp). Mpu HEO06X0AMMOCTN COLEPKMMOE KOSTOHKM
aKTUBMPYIOT B COOTBETCTBUM C yKasaHWAMMW ero usrotosutens. KapTpuax ¢ BHeCeHHO Npoboi ocTaBnstoT
npyv KOMHaTHOW TemnepaType Ha 5 MUH, 3aTeM NPOBOAAT 3/1l0MPOBaHNe NyTeM BHeceHus B KapTpuax 12,5
cm3aguxnopmeTaHa. dm0aTt cobupatoT B KPYr10A40HHONK Konbe BMecTMOCTbio 50 cm3. DnonposBaHne noBTo-
psoT, f[o6asNAa cnegywowme 12.5 cm3 guxnopmMmeTtaHa. InaT 406aBNSAIOT B KOMIOY K NEPBO dopakuum.

C nomoLbio poTauMOHHOTO McnapuTens 06beAvHEeHHble 3nt0aTbl KOHLEHTpPUpYoT o obvema 0.5 -
2.0 cM3, 3aTem OTIOHAKT OCTaBLUMIACA ANX/IOPMETaH B TOKe a3oTa /10 NOJyYeHNs CyXoro ocraTtka.

B kon6y ¢ cyxum octatkom BHOcAT 0,5 cm3 meTaHona. Konby 3akpbiBalOT YMCTON CTEKIAHHOW npu-
LWMoBaHHOM Npo6koii. OnpeaensT Maccy Konbbl C COAEPXKMMbIM U NPOGKONA. YKyNopeHHy konby nepe-
HOCAIT B Y/NIbTPA3BYKOBYD GaHIO M OCTOPOXHbLIM MOKaumMBaHveM (418 NpefoTBpalleHuss notepb MeTaHona)
pacTBOpsAT ocTaTok. Nocne pacTBOpeHUs NOBTOPHO OMpefensoT maccy konbbl. Ecnv oH yMeHbLnaca us-
3a MUcnapeHus MeTaHosna, nepBoHavasibHY0 Maccy BOCCTaHaB/nMBalOT nyTem fAobasfieHus Heob6XoAMMOoro
KonuMyecTBa MeTaHona.

0,5 cM3 Mony4yeHHOro pacTsopa aHaM3npyemoi Npobbl B MeTaHose uAbTPYIOT Yepe3 MeMOpPaHHbIi
0AHOPa3oBbIi unbTp U3 MTP3I. Mpo3payHblli PUNbTPAT UCNOMbL3YIOT AN UHXeKuun B BAXKX-MC/MC cu-
cTemy.

7.3 NMpurotoBneHne aHanmampyemoii Nnpo6bl M3 KOHLEHTPUPOBAHHON COKOBOI NPOAYKUNN

KOHLEeHTP1pOBaHHY0 COKOBYI MPOAYKLMI0O BOCCTaHaBNMBAaKOT GUAUCTUNANNPOBAHHOM BOAOK OO MU-
HMMasIbHOTO YPOBHS PaCTBOPUMBIX CyXUX BELLECTB, NPeAyCMOTPEHHOr0 HOPMAaTMBHbIMW AOKYMEHTaMn Ha
KOHKPETHYI0 COKOBYHO NPOAYKLMIO.

KOHLIeHTpMpOBaHHY0 COKOBYIO MPOAYKLMIO, MUHUMa/IbHbIE YPOBHW PacTBOPUMbIX CyxXuX BeLLecTB AN
KOTOpOVi He nNpefyCMOTPEeHbI, BOCCTaHaBIMBAOT GUANCTUAIMPOBAHHON BOLON A0 COAEpPXaHUA pacTBOPUMBbIX
cyxux Bewects 11.2 %. CofepxaHue pacTBOPUMbIX CyXMX BeLlLecTB KOHTponupytoT no FOCT 29030.

DKCTPaKL Mo M OYNCTKY BOCCTAHOB/IEHHbIX MPO6 NpoBoAAaT no 7.1 - 7.2.

He gonyckaeTcs UCNONb30BaHME YKYNOPKU N3 PE3UHBI MW NOMIMMEPHbLIX MaTepuasnos, 3a ucknwoyednem NTO3.
5
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7.4 TlpoBepeHune UcnbiTaHWi

7.4.1 O6wwme ycnosus

VIHXeKUMo NOAroTOB/IEHHbIX NO 7.1 1 7.2 aHanu3npyemblX NpPo6 ¥ rpasympoBOYHbIX PacTBOPOB ne-
CTULMAO0B NPOBOAAT B BbIGPAaHHON nocnefoBaTenbHOCTU. Hanbonee pacnpocTpaHeH cnocob, Korga MHXek-
LMsA rpagympoBOYHBIX PpACTBOPOB HAYMHaET M 3aBepLUaeT Ceputo UHXeKLMA Npob.

B2XXX-MCYMC cuctema fo/mkHa 6bITb HACTPOEHA HA PEXMM KOHTPO/IA BblOpaHHbIX peakuunin ¢ nepe-
xojamu. ob6ecneumsalolWMU CeNEKTUBHOE [AeTeKTMpoBaHWe aHaiu3upyembix nectuungos. [Mpumepsl
B3XXX/CB3)XX-MC/MC cuctem, ycrioBus pasfesieHuss 1 Macc-CnekTpOMeTPUMYEeCKoro A4eTeKTpoBaHus npu-
BefleHbl B NMPUIOXeHUN A.

7.4.2 \peHTudmkaumsa octaTkoB nectuumaos

Ana naeHTudmkaumm octaTkoB MECTULMAOB, MOSTYYEHHbIX HA pacTBopax aHaiaM3upyembiX Mpoo6, ux
BpeMeHa yAepXvBaHusa CpaBHMUBAIOT CO BPEMEHEM YAEpPXUBaHNSA COOTBETCTBYIOLUMUX NecTULMUAOB U3 rpajy-
MPOBOYHBIX PacTBOPOB. [1/15 NOATBEPXAEHUSA MPUCYTCTBUSA OCTATKOB NECTULMAO0B NPOBOAAT CpaBHEHWe Co-
OTHOLLUEHWUA UHTEHCUBHOCTEl CUrHanoB 13 nepsoro u BToporo SRM (M?M)-nepexofa ¢ COOTHOLIEHUEM WH-
TEHCMBHOCTEN CUrHasIoB OCTaTkoB NECTULMAO0B M3 rpafyvpoBOYHbIX PacTBOPOB. COOTHOLWIEHWE NUKOB ANS
O04HOro necTuumpa He JO/MKHO OT/iMYaTbes 6onee yeM Ha 20 % OT 0XMAAEeMOro COOTHOLLEHUS MHTEHCUBHO-
CTell CUrHanoB.

[lna KonuuyecTBeHHOro onpefesieHns NecTUUMAOB B aHanM3vpyemoi npobe Wcnonb3yT rpagyunpo-
BOYHble pacTBopbl Mo 6.3.3. [laHHbI cnocob pekoMeHAyeTCsi, eciM B XOfe onpefAesieHnsl He BbISABNAIOTCA
CylLleCTBeHHble ahheKTbl BANSHUA MaTpULbl NPOGbI.

B cnyvyae ecnu npegnonaraetcs Hanuune 3HauyMMbIX KOHLEHTpauuii nectuuuios, B TOM yucie npe-
BbILLAOLLMX MaKCUMasIbHO AOMYCTUMbIE YPOBHU, KO/IMYECTBEHHOE OnpejesieHne npoBoAsaT no cnocoby Ao-
6aBfieHHoro necrtuyuga (cm. 8.2).

8 O6paboTka n opopMsieHne pesynbTaToB UCNbITAHWUN

8.1 KonwuuyectBeHHOe onpefenieHne 6e3 fo6aBEHHOro nectuymga

OcTaTouHOe cofepxaHue ivn. B Mr/Kr, OAHOro nectTuuuia B aHanu3Mpyemon npobe coka wunv Apyroun
COKOBOW NPOAYKL MW paccynTbiBaOT HA OCHOBe noLaan (BbICOTbl) COOTBETCTBYHOLLErO Nvka no opmyne

N-c K vm® Vi
b T, (K-K)'K

«1000. 1

roe A - niowajb Nuka, BbiCOTa NUKa WM COOTHOLLEHWE JIMKOB O4HOr0 U3MEepPEeHHOro nepexoga npvi KOH-

Tpone Bbl6paHHbIX peakunii, BblpaxeHHble B 6e3pa3mepHbIX eanHULLAXx;

C- OTpPe30K Ha COOTBETCTBYIOLMX IPaAyMpPOBOYHbIX NPAMbIX, B 6€3pasmepHbIX eanHnLax;

b - Hak/ioH COOTBETCTBYIOLWMX IPALYNPOBOYHbIX NPAMBIX, B 6€3pasmepHbIX eAnHnLax;

\Vfeom- 06l 06bEM pacTBOPUTENSA, UCNO/b30BAHHOIO A1 3KCTpakLuW, 1 BOAbl, coaepxallelica B

aHanunsmpyemoii npobe (30 cv*);

TN- Macca aHanu3Mpyemoii npobel, T;

Vj,C- KOHEYHbI1 06beM 3KcTpakTa nocse ouncTkm (0.5 cm3).

V2 - BMECTMMOCTb MepHOIi konbbl (10 cm3);

Vi - o6bem pacTsopa xnopuga Hatpus (2.5 cm3);

V3 - 06bemM pacTBOpUTENS, UCMOMb30BaHHbIA AN1A 0UNCTKM aKcTpakTa (5 cm3).

Mpu pacueTe yunTbiBalOT KO3hULMEHT pa3baBieHns aHannsmpyemoi npobbl, onpesensiemslii B 3a-
BMCUMOCTU OT YC/IOBWIA ee NpUroToBfieHns cornacHo 7.1 - 7.3. B cnyyae, eciv NoyyYeHHbI pesynbtar no-
KasblBaeT, YTO OCTATOYHOE cofepxaHue nectuumga npesbillaeT BEPXHIOW rpaHuly AvanasoHa rpagympo-
BOYHOW XapaKTepucTUKW, MOATOTaB/MMBAKOT HOBYH aHa/M3vMpyemyk npoby ¢ 60/biuM pas3baBieHuem 1
NPOBOAAT NOBTOPHOE UCMbITAHME.

3a pe3ynbTaT U3MEPEHWIA NpUHUMAlOT cpefHeapuchMeTUyeckoe pesynbTaToB Tpex napasiesnibHbIX
onpegeneHuii, ecnv BbINOHAETCA YCN0BUE NPUemaIeMocTu

~ ‘ WG T fI.OO < CR” (2)
(w',, +wlia + wnj)
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rae Wp__. 4||wm - makcMmasibHoe U MUHUMasIbHOE 3HaYeHNA U3 NOJTyYEeHHbIX TPex pe3ynbTaToB napas-
NenbHbIX N3MepPeHnit, Mr/kr;
H'W e H'W:* nm»“ pe3ynbTarbl TpeX NapannefibHbiX onpegeneHuin, mr/kr

CROu - 3HayeHWe KpUTUYECKOoro gnanasoHa, % .

PacxoxgeHvne mexay Tpems napasifienbHbIMU U3MepeHnsamMu (B npoueHTax oT cpefHero 3HayeHus),
BbINO/THEHHBIMY B OfHOV flabopaTtopun, He AO/HKHO MNpeBblaTb nNpegesa NoBTOPSEMOCTU (CXOAMMOCTU)
CRo95 paBHoro 3.6*/?SD (npunoxenue IN), npu BeposATHOCTM P = 0.95. Mpu cobnwogeHnn aToro ycnosus 3a
OKOHYaTesNbHbIVi pe3ynbTaT U3MepeHus MpUHUMAaOT cpefHeapudMeTnYeckoe 3HavyeHue Tpex napannenb-
HbIX OnpeaeneHnii, okpyrieHHoe A0 TpeTbero AeCcATUYHOro 3Haka.

PesynbTaTbl K3MEPEHUiA perucTpupyoT B NPOTOKOE UcnbiTaHuii cornacHo FTOCT MCO/M3K 17025.

8.2 KonuyectBeHHoe onpejgenieHne c fob6aBNeHHbIM NecTULnLoM

B cnyuyae, ecnn B npobe NpUCyTCTBYIOT 3HAYMMble KOMYecTBa NecTUungoB, B TOM Yucre npesbilia-
IoLLMEe MaKCMMasbHO AOMYCTUMbIE YPOBHM, @ TakkKe eciv matpuua npobbl COAEePXUT BELLecTBa, OKa3blBato-
e BAWSAHWE Ha pesynbTaT, UCMbITaHWe NPoBOAAT C fo6aBneHnem B Npoby pasnyHbIX KOMMYECTB COOT-
BETCTBYIOLLEro nectuymaa. flaHHblii cnocob TpebyeT npesABapuTenbHON MHgopmauuy 06 0CcTaTOYHOM KOJu-
yecTBe necTnumpa(oB), paccuyMTaHHbIi cornacHo 8.1.

PacTBopbl NecTUUAOB A8 NPUMEHEHNS NO cnocoby Ao6aBNeHHOro necTuunaa AO/MKHbI OblTb CXOXMN
no CBOEMy COCTaBy C pacTBOpaMu aHannsmpyeMbix NPo6 B OTHOLIEHWW pacTBopuTens. B cnyvae, ecnu npu
UcnbITaHUM aHanmavpyemoin npobsl B 10 r onpefenieH OCTaTOYHbI ypoBeHb nectuuymga WR pasHbIii
0.8 Mr/Kr. NPUMEHSIOT CXeMy [03UpOBaHMsA NecTuuuia B COOTBETCTBUM € Tabnuueit 3.

Ta6nuua 3
KomnoHeHT Emkoctb 1 EmkocTb 2 EmkocTb 3 EmkocTb 4
O61beM akcTpakTa npobsl Y/Y. cm” 0.100 0.100 0,100 0.100
(0,25 r npo6bl)  (0.25 r npobbl)  (0.25 r npobbl)  (0.25 r npobbl)
O61beM rpaglyMpoBOYHOro pactsopa

nectuuynga (mkr/cm3). cm' 0 0.005 0,010 0,015
MonyuyeHHas macca fob6aBneHHoro

nectmumaa, r 0 0.001 0,002 0.003
O61bemM pacTBOpUTENsA. cmj 0.015 0.010 0.005 0
KoHeuHbIn 06bem, cm' 0.115 0.115 0.115 0.115

B criyuae o6HapYXeHWsi APYroro 0CTaToYHOro YPOBHS MCMO/b3YHOT COPa3MepPHYI0 KOHLLeHTpauuio rpa-
ZlyMpOBOYHOrO pacTeopa nectuuuga u (unv) 6onee Noaxofsiinii 06bem cTaHAapPTHOTO pacTBopa necTuuy-
[a v pacTBopuTens.

KonmuecTBo nectuuuaa B aHanusupyemoii npobe paccumTbiBaloT U3 rpaduka nvHeliHoli perpeccum,
OMnUCbIBatOLLEro 3aBUCUMOCTb M/IOWAAM NuKa NnecTuumaa oT ero Macchl B npo6e (cM. npunoxexue B).

Mpv 1cnonb3oBaHUM crnoco6a [4o6aBeHHOro NecTuumaa ocTaTouHoe cogepkanme Wl B Mr/Kr. 0gHOro
necTiumza B aHanM3upyemoi npobe coka Uy Apyroii COKOBOW MPOAYKLMM PACCUMTLIBAIOT HA OCHOBE NJI0-
Wwaamn (BbICOTbI) COOTBETCTBYHOLLErO NuKa no hopmye

K
«1000. (3)

Yr-Y YK-Y~2

roe  C- OTPe30K Ha OCM 'Y Ha NpsIMOW NIMHeHON perpeccum, B 6e3pasMepHbIX eanHNLaXx;
b - HaknoH COOTBETCTBYHOLUX rPaAyMpPOBOUHbIX NPAMBIX, B 6€3pasmMepHbIX eanHNLaXx;
\facr - 06wt 06beM pacTBOpPUTENS, WCMNONb30BAHHOIO A5 3KCTPaKUUW, WU BOAbl, coAepxalleics B
aHanunaupyemoii npobe (30 cm3);
TN- HayanbHas Macca aHanv3aupyemoi npo6sl (5 unm 10 r);
- KOHeYHbI 06beM 3KcTpakTa nocne ounctku (0,5 cm3);
V2 - BMEeCTMMOCTb MepHoli konbbl (10 cm3);
V, - 06bem pactBopa xaopuga Hatpus (2.5 cm3);
Vj - 06bem pacTBOpuTens, NUCNOMNb30BaHHbIA A5 04NCTKM aKcTpakTa (5 cm3
W T - anukBOTHbI 06beM akcTpakTa nocne oumcTku (0.1 cm3.
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Mpu pacueTe yunTbiBaloT KO3hULMEHT pa3baBieHnsa aHannsmpyemoi npobbl, onpegensemblii B 3a-
BMCMMOCTW OT YC/I0BUIA ee MpuUroToBneHus cornacHo 7.1 - 7.3.

3a pe3ynbTaT U3MEPEHUl NpuHMMatoT cpefHeapudmMeTnyeckoe pesynbTaToB Tpex napansienbHbIX
onpegeneHnii, ecnv BbINOMHAETCS YCNOBUE NPUemMaIeMocTu

3x Wiivnee =W - nam -100 -

M«S' (4)
(7 Fw. + )

roe v, »wn-ll( - MakcumanbHoe ¥ MUHUMasIbHOE 3HAYEeHWsi U3 MOMYYEHHbIX TPeX pesyibTaToB napari-
NEenbHbIX U3MEPEHWIA, MI/K;
Wn|, WN2, UM3 - pesynbTaTbl TPEX NapasnesibHbIX ONpefeneHnii, Mr/kr

CRO0.9S- 3HaYeHMe KpuTUYyeckoro gmanasoHa. % .

PacxoxgeHvne mexgy Tpems napansiefibHbIMy UsmMepeHnaMn (B NpoueHTax OT CpefHero 3HadveHus),
BbIMNO/IHEHHbLIMU B OAHON nabopaTopun, He AO/HKHO MpeBbIWaTh Npejena NoBTOPSEMOCTU (CXOAMMOCTM)
C/?Q9s. paBHoro 3,6*RSD (npunoxeHue ), npn BepositTHocTn P = 0,95. MNpu cobnaogeHnn aToro ycnosus 3a
OKOHYaTeslbHbI pe3ynbTaT M3MEepPeHUs MpPUHMMAIOT cpedHeapudMeTUyeckoe 3HauyeHue Tpex napansenb-
HbIX ONpeAeneHunii, OKpyrneHHoe A0 TPETbero AeCATUYHOIO 3Haka.

PesynbTaThl 3MepeHUii permcTpupytoT B npoTokose B cooTBeTcTBun ¢ FTOCT NCO/M3K 17025.

8.3 OdhopmneHue pesynbtaTta onpeaeneHuit

PesynbtaT onpegenexus no 8.1 n 8.2 npeactasnsaoT B Buge Wn =wre>+ U, Mr/kr, rae wnep- cpegHe-
apudmMeTnyeckoe 3HaYeHne Tpex napasnsesbHbix onpegenexunii. U - paclumpeHHas HeonpeAeneHHoCTb 13-
mepeHuid. Mpu 3TOM pacliMpeHHas HeonpeAefieHHOCTb OnpefenseTcs C yY4eTOM OTHOCUTENIbHOTO CTaH-
[apTHOrO OTK/IOHEHMA A1 COOTBETCTBYIOLWEro nectuuyuia, ero Konmyectsa (npunoxexue N n koapuum-
eHTa oxsata 2 (npu P =0.95).

9 MeTpoJsiorMyeckne xapakTepucTukun

Pes3ynbTaThbl 3KCNepumeHTa Mo OueHKe TOYHOCTU MeToja onpefeneHus oCTaToYHbIX KO/IMYecTB ne-
CTULWAOB. NPOBELEHHOIO B paMKax Mex/1abopaTtopHOro UccnefoBaHus, npuBegeHsl B NpuaoxeHun I B co-
oteeTcTBUM ¢ TOCT 32689.1. FOCT 32689.2 nFOCT 32689.3. (1) u [2].

10 KoHTpoNb KayecTBa pe3y/ibTaTOB U3MEPEHUIA

KOHTpo/b MokasaTesieil kauecTBa pe3y/nbTaToB U3MepeHwii B naGopatopuu npegycmaTpuBaeT npo-
BEZlEHVNE KOHTPOJISi CTabu/IbHOCTW Pe3y/nbTaToB U3MEPEeHUii ¢ UCMO/b30BaHMEM MPOBEPKU CTaGWIBHOCTM
cpefHeKBaApaTUYeckoro (CTaHAApPTHOTO) OTK/OHEHUS MPOMEXYTOUHOW npeuusnoHHocTu. MpoBepky cTa-
GUNBHOCTU OCYLLECTBASIOT C NMPUMEHEHWEM KOHTPOJbHBLIX KapT LlyxapTa. MMepuMoAnyHOCTb KOHTpPOnsi cTa-
6UNBHOCTN PE3y/bTATOB BbINOHAEMbIX U3MEPEHUIA PErTaMeHTUPYIOT BO BHYTPUIA60PTAOPHBIX AOKYMEHTax
cUCTeMbl kayecTBa. [py HeymoOBNeTBOPUTESIbHLIX pe3ysbTaTtax KOHTPOSs, HanpuMmep, Npu MpeBbllleHnn
npeaena AeicTBUA WM PETyNSIPHOM MpPeBbILEHUN NpeAena NpPefynpexaeHunsi, BbISICHAT MPUUYMHBI 3TUX
OTK/IOHEHUiA, B TOM unC/ie NPOBOAAT CMeHY peakTMBOB, NPOBepsiloT paboTy onepaTopa.

11 TpeboBaHus 6e3onacHoOCTU
11.1 Ycnosus npoBefeHunsa paboT

Mpy npoBefeHUN aHann3oB crefyeT cobnaarb YC/10BUS:

- anekTpobesonacHocTu B cooTBeTcTBMM ¢ TOCT 12.1.019 1 TexHMYecKoi OKYMeHTaUun Ha Macc-
cnekTpomeTp;

- B3pblBO6E30MnacHocTy B cootBeTcTBMM ¢ NTOCT 12.1.010;

- noxapHoli 6e3onacHocTn B cooTBeTcTBUM ¢ TOCT 12.1.004;

- 6e3onacHocTy nNpu paboTte ¢ BpeAHbIMK BellecTBamu B cooTBeTcTBun ¢ FTOCT 12.1.007.
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11.2 Tpeb6oBaHusa K KBanndgukaLmm onepatopa

K BbINOMHEHWIO U3MepeHnii, 06paboTke 1 0hOpPMIIEHNIO Pe3yNbTaToB AONYCKATCA UHXEHEeP-XUMUK,
TEXHUK U nabopaHT, MeloLLve BbICLLee Wn cpefHee cneuvanbHoe o6pa3oBaHne, onbIT paboTbl B XMMK-
yeckoil nabopaTtopun 1 U3yunBLINE MHCTPYKLMIO NO 3KCMyaTauun macc-cnekTpomeTpuyeckoro o6opyaosa-
HuA. MepBoe npumeHeHne metoga B3IXX-MC/MC B nabopartopuv cnefyeT NpoBoAWTbL NoA PyKOBOACTBOM
cneuuanucta, BnajeoLlero Teopueit MetToa v UMeloLwero NpakTMyeckme HasbIKv B 3TO 061acTu.
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Mpunoxexnune A
(cnpaBoy4HOE)

Mpumepbl BAXX-MC/MC cucteM Ans onpefesieHUs ocTaTOYHbIX KO/IMYECTB NecTULUA0B B COKax u
APYroil COKOBOW NMpoayKLunm

A.1 BOXX cuctema Ne 1 (a4na 60nblWMHCTBA NeCTULUAOB)

Hacoc gns B3XXX: HP1100 Binary Pump (G1312A).

ABTOMaTM4ecknit nogatynk npo6: HP1 100 (G1313A).

Mporpamma paboTbl UHXeKTOpa: 3arpys3ka B mukpownpuy 0.003 cm5 noaBuxHoW ¢asbl A. 3arpyska 0.002 cm!
npo6bl, NPOMbIBKA UIbl MUKPOLWNpULLA MeTaHo0M, 3arpy3ka 0.002 cm! noasuxHol hasbl A. 3arpy3ka 0.002 cm5npo6bl,
npoMbIBKa WUrNbl MeTaHonoMm, 3arpy3ka 0.002 cm5noaBvxHOW hasbl A, 3arpyska 0.002 cm' Npo6bl, NPOMbIBKA UMbl Me-
TaHonom. 3arpyska 0,002 cml1 nogBuxHOl hasbl A. 3arpyska 0.002 cm! npo6bl, NPOMbIBKA UTbl METAHO/IOM, 3arpyska
0.003 cM1noABUXHOW chasbl A.

XpomaTtorpadguyeckas konoHka: Phenomenex Aqua C18 ¢ pasmepom 3epHa cop6eHTa 5 Mkm. 125 A. gnuHoii 50
MM. BHYTPEHHUM AnaMeTpoMm 2 MM.

MopBuxHaa pasa A: cmecb MeTaHona M 6UANCTUNNNPOBAHHOK BOAbl B 06 bEMHOM OTHOWeEHNUN 2:8 Cc fo6aBneH-
HbIM MYpPaBbUHOKNC/IBIM @aMMOHUEM KOHLeHTpauuein 5mMmonb/am3.

MopBuxHas hasa b: cmecb meTaHona M 6UANCTUNNNPOBAHHOI BOAbI B 06bEMHOM OTHOWeEHUN 9: 1 c go6aBneH-
HbIM MYPaBbUHOKUC/IbIM aMMOHUEM KOHLUeHTpauuneii 5 Mmmonb/gm3.

TemnepaTtypa xpomaTorpaduyeckoin konoHku: 20 °C.

CKOpOCTb NOABWXHONM (hasbl 1 rpagueHT npueBegersl B Tabnuue A.l.

Ta6nwuya Al- CKOpoCTb NOABWKHON hasbl U rpagueHT

Bpemsa, MUH CKOpPOCTb NOABUXHOW hasbl, MM'/MUH MoasuxHan asa A. % MoaBwxHas hasa b. %
0 200 100 0
1 200 0 100
23 200 0 100
25 200 100 0
33 200 100 0

A.2 BOXX cuctema Ne 2 (4na 60nbWMHCTBA NeCTULNAOB)

O6bem npobbl Ans nHxekyumn: 0.005 cm3.

XpomaTtorpaguyeckas konoHka: Zorbax XDB C18 ¢ paamepoM 3epHa cop6eHTa 3.5 MKM. ANIMHOW 150 MM. BHYT-
pPEHHUM AnameTpom 2.1 mMMm.

MopBuxHaa asa A: pacTBOp MypaBbWHOKMC/AOr0O aMMOHUA B 6UAUCTUNNNPOBAHHON BOAE MONAPHON KOHLEH-
Tpauun 5 Mmmons/am3

MoasnxHan asa b: pacTBOp MypaBbUHOKNUC/IOTO aMMOHUA B METAHO/Ie MONIAPHOW KOHLEeHTpauumn 5 mmons/am3.

TemnepaTtypa xpomatorpaduyeckoit konoHku: 40 “C.

CKOpOCTb NOABMXHOW (hasbl N rpagneHT npusefeHbl B Tabnuue A.2.

Ta6nuuya A.2- CKOpPOCTb MOABWXHON hasbl u rpagneHt

Bpems, MuUH CKOpOCTb MOABWMXHOW pasbl. MMIMUH NMopBuxHasn asaA. % MopBuxHasa hasa b. %
0 300 50 50
20 300 0 100
25 300 0 100
26 300 50 50
30 300 50 50

A.3 B3XX cuctema Ne 3 (4ns NONSAPHbIX NeCTULMAOB, KOTOPble NPOABASAIT HU3KOe yAepXuBaHue Ha 06-
paweHHOo-ha30BblX KOTOHKAX)

O6bem npobbl Ana mHxekyum: 0.003 cml (aBToMaTuyeckoe pasbasneHne ¢ 0.003 cm3 noABUXHONI hasbl A BO
BpeMS UHXeKunun)".

XpomaTtorpadguyeckas konoHka: Phenomenex Aqua C18 ¢ pasmepom 3epHa copbeHTa 3 MkMm. 125 A, anunHoit 150
MM. BHYTPEHHUM ANaMeTPOM 2 MM.

MoaBuxHas ¢asza A: pacTBOp MypaBbWUHOKMC/IOTO aMMOHWUS B 6MAUCTUNIMPOBAHHOW BOA4E MONSIPHOW KOHLEH-
Tpauunm 5 mmonb/agm>5.

* [laHHble NpuUMepbl SBNSITCA PeKOMeHAyeMbIMW U npuBeAeHbl AnA yfo6cTBa nosb3oBaTesnieil HacToswero
cTaHgapTa.

** ECNN KOHCTPYKUWA cUCTeMbl He npejycmaTpuBaeT aBToMaTuuyeckoe pasbaBneHne npobGbl B MHXeKTOpe, TO
npoBOASAT ee py4yHoe pas3basBneHue NOABUXHON ha3oil A B cooTHoweHun 1:1. PazbaBneHHyl aHanusupyemyo npoby
BBOAAT B cuctemy B koninyectse 0,006 cm!.
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MoasuxHasa asa b: pacTBOp MypaBbWHOKMC/IOTO aMMOHUA B METaHO/1e MONAPHOW KOHUeHTpauun 5 mmons/aml
TemnepaTypa xpomartorpaduyeckoii konoHku: 40 °C.

CKOpPOCTb NOABUXHON (hasbl U rpagueHT npuseaeHsl B Tabnuuye A.3.

Ta6nuuya A.3- CKOpPOCTb NOABWKHON hasbl U rpagneHT

Bpems, MUH CKOpOCTb NOABWXHOW pasbl. MM7MUH MopBuxHan dasaA. % MopBuxHas dasa b. %
0.0 100 100 0
3.0 100 30 70
6.0 300 15 85
9.0 300 10 90
20.5 300 10 90
21.0 300 100 0
32.0 300 0! 0

A.4 BOXX cuctema Ne 4 (4Nn8 KMCAbIX NecTuunaos)

O6bem Npo6bl ANA nHxXekynn: 0.005 cm *.

Xpomatorpaguueckas konoHka: Zorbax XDB C18 c pa3mepom 3epHa cop6eHTa 3.5 MKM, ANVHOW 150 MM. BHYT-
pPeHHUM AnameTpom 2.1 MM.

MoaBuxHas hasza A: pacTBOp KOHLEHTPUPOBAHHON YKCYCHOW KMCNOTbl B 6UAUCTUNNMPOBAHHOI BOJE MacCOoBOi
KoHUeHTpauum 0.1 cm*/gm3.

MopsuxHasa pasa b: pacTBOpP KOHLEHTPUPOBAHHON YKCYCHOI KNCNOTbl B aL,eTOHUTPU/IE MacCOBOW KOHLEHTpauynm
0.1 em3Igm\

TemnepaTypa xpomartorpaduyeckoii konoHku: 40 °C.

CKOpOoCTb NOABWXHOW hasbl U rpagneHT npusBefeHsl B Tabnuue A.4.

Ta6nuya A.4- CKOpoCTb NOABMXKHOI hasbl U rpagneHT

Bpems, MUH CKOpOCTb NOABWXHOW hasbl, MM /MUH MoasuxHan dasaA. % MopBuxHas dasa b, %
0.0 300 80 20
20.0 300 0 100
22.0 300 0 100
221 300 80 20
30.0 300 80 20

A.5 CB3XX (cBepxnpousBogutenbHas) cuctema Ne 5 (4ns 60nblwMHCTBA NEeCTULNLOB)

AnnapatHasa nnatcopma: Waters Aquity UPLC System.

O6bem npob6bl ANA nHXekyun: 0.002 cm3.

XpomaTorpaduueckas konoHka: Waters HSS T3 ¢ pa3amepom 3epHa copbeHTa 1.8 MKM. AnNHOW 150 MM. BHYT-
peHHUM guameTpom 2.1 mMm.

MoaBuxHas pasza A: cMecb MeTaHona n 6UaNCTUNNANPOBAHHON BO bl B 06beMHOM OTHOWeEHUN 1:20 ¢ fo6aBneH-
HbIM MYpPaBbUHOKUC/IbIM aMMOHWEM MOAPHOI KOHUEeHTpauum 5mmons/gm\

MoaBwxHas asa b: metaHon.

TemnepaTypa xpomartorpaduyeckoii konoHku: 60 °C.

CKOpoCTb NOABWXHOW hasbl U rpagneHT npusefeHsl B Tabnuue A.5.

Ta6nuya A.5- CKOpoCTb NOABMXKHON hasbl U rpagneHT

Bpems, MUH CKOpOCTb NOABUXHOW hasbl, MM:/MA.H MoaBuxHan dasa A, % MopsuxHan das3a b. %
0.00 450 100.0 0.0
0.20 450 100.0 0.0
10.90 450 1.0 99.0
11.90 450 1.0 99.0
12.00 450 0.1 99.9
14.00 450 0.1 99.9
14.10 450 100.0 0.0
16.00 450 100.0 0.0

A.6 Macc-cnektpomeTtp (MC/MC cuctema Ne 1)

AnnapatHas nnatcopma: Applied Biosystems AP 2000.

MOHHBIN nctouHmk: Turbo lon Spray (MoHM3aLua pacnblieHUeEM B 3N1€KTPUYECKOM none).

MapameTpbl HACTPOWKN MOHHOrO UCTOYHWKA M 06 KMe mapaMeTpbl Macc-cnekTpomeTpa npuBeAeHbl B Tabnuue
A.6.

Tabnuuyua A6

MapameTpsbl 3HauveHune
MpoTNBOTOUHbIN ra3 A30T (241 «MNa)
KONnnnsnoHHbI ras A30T (aBE eAuHULbI Nnpubopa)
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OkoHuYaHne Tabnuubl A.6

MapameTpbl 3HayeHune

HanpsixeHne NOHHOro pacnbliieHnUs 5500 B
PacnbinutensHsblii ras (G1) A30T (413 kMNa)
BcnomoratenbHblil ras3 (G2) A30T (413 kMNa)
Temnepatypa G2 400 "C
PaspeweHne MC1 OpHa eguHuua npubopa
Pa3peweHne MC2 OpfHa eanHnua npubopa
Bpems 3agepxkn {dwell time) 25 mc
MoTeHuman oKycnupoBKn 360 B

A.7 Macc-cnektpomeTp (MC/MC cuctema Ne 2)
AnnapaTtHas nnatgopma. Micromass Quattro LC.
WNOHHBIA NCTOYHMK: MOHM3ALMA pacnbl/IeHNEeM B 3/IEKTPUYECKOM nose.

MapamMeTpbl HACTPOWKM MOHHOTO WCTOYHMKA W O6LyMe napameTpbl Macc-CnekTpomMeTpa NnpuBefeHsl B Tabnuue
A.7.

Ta6nuuya A7

MapameTpsbl 3HaueHune

[laBneHune ra3oBoii A4elikn 9.2 * 10 m6ap
Hanpsaxenne kanunnapa 3500 B
PacnbinnutenbHblii ras A30T (93 amYu)
[econbBaTtaynoHHbIl ras A30T (552 gm" )
TemnepaTypa feconbBartauumu 350 “C
Pa3peweHne MC1 (low mass) 14.7
Paspewenne MC1 (high mass) 14.7
Pa3peweHne MC2 (low mass) 14.7
Paspewenne MC2 (high mass) 14.7

A.8 Macc-cnektpomeTp (MC/MC cuctema Ne 3)
AnnapaTtHas nnatdgopma: Applied Biosystems AP 5500.
WNOHHBI nctounumk: Turbo lon Spray (MvoHU3auma pacnblieHnemM 8 aNeKTpU4Yeckom none).

MapameTpsl HaCTpOVIKM WOHHOTO MCTOYHMKA M 06w Me napameTpbl Macc-cnekTpomeTpa npuBefeHbl B Tabnuue
A.7.

Ta6nunya A8

MapameTpbl 3HaveHune
MPOTMBOTOYUHbLIN ras A30T (276 kMNa)
KONNW3noHHbIN ras A30T (BOCeEMb efuHuL npubopa)
HanpsixeHne NOHHOro pacnbliieHns 5500 B
PacnbinutenbHsblii ras (G1) Bo3ayx (276 kMa)
BcnomoratenbHblil ras (G2) Bo3ayx (345 kMa)
Temnepatypa G2 400" C
PaspeweHne MC1 OpHa eguHuua npubopa
Pa3peweHne MC2 OpHa eguHuua npuéopa
Bpems 3agepxku (dwelltime) MepemeHHoe

A.9 [lonyckaeTcs UcCnosb3oBaTb Apyrue aHanutuyeckne cuctembl BOXX-MC/MC n noaroToBku npo6, Haxops-
wuecs B npogaxe, Hanpumep, Agilent 1260 Infinity Binary LC nnn 1290 Infinity LC system, Agilent 6400 Series Triple
Quadrupole LC-MS system. Agilent Pesticide Test Mix, PIN 5190-0469 acid and base diluted separately as instructed to
10 ppb in 10 % acetonitrile-90 % water. Cuctembl A4NA NpOBeAEHUA aHANMTUYECKOT0 U3MEPEHUS U MOATOTOBKU Npo6
[ONKHbI 06ecneynBaTbh Co60AeHNE YCNOBUI onpefeneHns, yCTaHOB/IEHHbIE HACTOAWUM CTaHAapToM.

* laHHas WHopmauus ABnseTcs pekoMeHAyeMmoi W npuBefeHa AN yAo6CTBA Mosb30BaTeseil HacTosLWero
cTaHjapTa.
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Mpumepbl MC/MC napameTpoB AN onpefesieHNss akTUBHbIX BeL,ecTB NecTULMaoB

B6.1 CneuudunyHble napameTpbl Macc-CNeKTPOMEeTPUU aKTUBHbIX Bel,ecTB NecTULMAO0B NpuUBeAeHbl B Tabnuue

B.1.

Ta6nunuya b.1

Mectuumngbl *
(meTabonuthl)

2.4-D

2.4-DB
2-Hadptuno-
KCUyKCycHas
Kkucnorta
2-Hadtmno-
KCUyKcycHas
Kkucnorta

3.4.5-
TpumeTakap6
4-CPA
Auedat
Auetamunpupg
AumnbH3onap-S-
bleTun
Aknonndger
AKpuHaTpuH
Anaxnop
Anpvkap6
Anpvkap6-
cynbgokena
Anbpokcnkap6
Annokcngnm
AMeTpuH

Amungocynbcyp
OH

AMUHOKap6
Amutpas
Amuntpon
Apamut
ATpasuH
2-fmppokecn-
aTpasuH
Aecatnn-
aTpasuH
[ecatun-2-
rMapoKcu-
aTpasuvH
Aecusonponun-
aTpasuvH

Homep
CASY

94-75-7
94-82-6

120-23-0

120-23-0

2686-99-9

122-88-3
30560-19-1
135410-20-7

135158-54-2

74070-46-5

101007-06-1

15972-60-8
116-06-3

1646-87-3

1646-88-4
55634-91-8
834-12-8

120923-37-7

2032-59-9
33089-61-1
61-82-5
140-57-8
1912-24-9

2163-68-0

6190-65-4

6190-65-4

1007-28-9

NoHu-
3auns

ESI'

ESI'

ESI *

ESI-

ESI ¢

ESI-
ESI ¢
ESI ¢

ESI ¢

ESI ¢
ESI ¢
ESI ¢
ESl ¢
ESI *

ESI ¢
ESI ¢
ESI ¢

ESI

>

ESI
ESI
ESI
ESI
ESI

* e & & @

ESI ¢

ESI ¢

ESI ¢

ESI *

Keasu-
Moneky-
NAPHbINA

VOH

(m-hj-

[M-H]*

IM+NH4]*

[M-H]-

M+HJI+

[M-H]-
(M+HJ+
[M+HI+

[M+H]+

[M+NHA4J*
[MHHI+-
(M+NH4JT

IM+H]T

(MtNHA4]t
IM+H]+
[MTH]T

[M+H]«-

[MTH]+
[M+H]r-
[M+H]+
[M+NH4]»
[M+HJ+

[M+HJ+

(M+H]r

M+HJ+

(M*H]+

Macca
Q1

(a.e.m.)

219.0
247.0

220.1

201.1

194.1

185.0
184.1
223.0

210.9

265.0
559.1
270.1
208.1

207.1

240.1
324.2
228.1

370.0

209.1
294.2
85,0
352.1
2-b.1

198.1

188.1

170.1

174.1

DP

®

-66

36

26

56
26
31

36

11
11
36

21
16
i6
51

41
21

66

56

66

56

1-# SRM
macca 9Hep-
03 ms

2-ih SRM

macca

03

OTHOCHK-

3Hep- TenbHOE

rmsa

Bpems

(a.e.m.) konnu- (a.e.m.) konnu- YAREPXn-
3um (B) BaHuA 4|

160.9
160.8

157.1

143.0

137.1

126.8
124.9
126.0

136.1

182.1

208.1

238.1
89,1

148.0
178.3
186,2

217.9

152.1
163.1
58.2

191.2
17470

69.0

104.0

128.1

104.2

3un (B)

-14

-12

19

39

39
23
15

17

19
27
25

31

19
$1
29
19
ig
47

33

23

31

124.9
124.9

127.1

114.9

122.0

140.7
142.9
90.1

140.0

218.0
181.1
162.2
116.0

131.9

86.1
234.2
96.1

260.9

137.2
122.1
57.0

105.0
103.9

156.2

146.0

86.0

96.0

-34
-34

43

-50

31
41
23
57

25

25

31

27

0.69
0.86

0.66

0.47
0.11
0.58

0.92

0.99
1,20
0.97
6.&

0.19
0.77
0.90

0.74
1.19
0.07
1.09

0.65

0.14

0.39

Yys-
cTBYU-
Tanb-

HOCTb1

c.0.

o

eoe*

.

ecce

13
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MpopgonxeHne Tabnuubl 6.1

MecTnunab™
(MeTabonuTbl)

ABepmeKTUH
Bla
ABepmeKTUH
B10
Asakonason
AszameTucoc
Asumcynbgy-
poH
Asndoc-aTun
Asudpoc-meTun
A30UUKNOTUH
A30KCUCTPOGUMH
Bednybytamung
beHanakcun
Benanokap6
BeHdypakapb
BeHomun
BeHcynbdypoH-
meTun
BeHTasoH
beH3okcumar
BudheHoke
BudeHTpuH
Bumanakpun
BuopecmeTpuH
ButeptaHon
Bockanug,
Bpomauun
bpomodpoc-
aTnN
BpomokcuHun
BpomykoHazon
Banupumar
BanpodeynH
BartaceHauyun
BatoHap6okcum
BeHanakcun
BaToHap6ok-
cuMm-
cynbokeng
Batokcukap-
60KCUM
batypoH
Batunar
Kapycadoc
Kap6apun
Kap6eHpasum
Kap6eTtamug,
Kap6odypaH

14

Homep
CAS

65195-55-3

65195-56-4

60207-31-0
35575-96-3

120162-55-2

2642-71-9
86-50-0
41083-11-8
131860-33-8
113614-08-7
71626-11-4
22781-23-3
82560-54-1
17804-35-2

83055-99-6

25057-89-0
29104-30-1
42576-02-3
82657-04-3
485-31-4
28434-01-7
55179-31-2
188425-85-6
314-40-9

4824-78-6

1689-84-5
116255-48-2
41483-43-6
69327-76-0
134605-64-4
34681-10-2
71626-11-4

34681-24-8

34681-23-7

3766-60-7
2008-41-5
95465-99-9
63-25-2
10605-21-7
16118-49-3
1563-66-2

MoHn-
3aumsa

ESI ¢

ESI ¢

ESI *
ESI *

ESI ¢

551 ¢
ESI ¢
ESI ¢
ESI ¢
ESI *
ESI *
ESI ¢
ESI ¢
ESI ¢

ESl ¢

ESI-
ESI ¢
ESI
ESI *
ESI*
ESI ¢
ESI *
ESI ¢
ESI ¢

ESI*

ESI-
ESI ¢
ESI *
ESI ¢
ESI *
ESI ¢
ESI ¢

ESI ¢

ESI ¢

ESI
ESI *
ESI
ESI
ESI
ESI
ESI

* & & o *>

>

KBasu-
MosieKy-
NAPHbLINA

NOH

(M*NH4J*

[M*NH4J*

(M*HJ*
(M¥H)*

(M*HJ*

(M#H)*
(M*H)*
IM-OHJ*
(MH)"
[M*NH4J3*
[M*H)«
(MH)*
[M*HJ*
[M*HJ*
(M*HJ*
IM-Hb
(M*HJ*
(M*NH4J*
[M*NH4)»
(1.HNH4J*
(M*NH4J*
(M*HJ*
[M*HJ*

(M*HJ*

[M-HJ-
(M*HJ*
[M*HJ*
[M*HJ*
|IM*NH4J*
(M*NH4)»

[M*H]*

(M*NH4)*

[M*HJ*

[m*h|*

(M*HJ*
IM*HJ*

(M*HJ*

Macca

01

(a.e.m.)

890.5

876.5

300.0
325.0

425.1

346.0
318.0
369,2
404.1
373.1
326,2
2241

411,2
2911

411.1

239.1
364.1

358.9
440.1
340.1
356,2
338,2
343.0
261.0

3949

273.9
378.0
317.1
306,2
492.1
208.1
326,2

207,1

240.1

237.1
218,2

202,1
192,1
237 1
222,1

DP1
(B)

41

56
16

31

1-1 SRM 2-ii SRM
Macca 3Hep- mMacca 3Hep-
03 msa 03 ms
(a.e.m.: Konnun- |a c.M.: KoNnu-

3un (B) 3um (B)
305.1 35 145.2 43
291,1 35 145.2 43
231.0 23 159.0 37
183.0 21 139.2 33
182,1 23 156.1 43
132,2 21 160.2 15
132,2 21 160,2 13
204,8 23 287,0 17
371.9 19 343,9 29
91,2 47 162.1 39
148.2 27 208,2 21
167.2 13 108.9 21
195.1 31 252.0 19
160.1 35 192.2 17
148.9 27 119,0 51
132.0 -32 197.0 -24
199.1 17 105.1 35
309.9 17 189.1 35
181.2 21 166.2 55
83.2 21 54.9 63
171.2 21 128.1 53
70.0 25 269,2 15
307.0 27 139.9 27
205.0 19 187,9 37
338.7 23 366.9 17
79.0 -36 80.9 -40
159.0 37 69.9 35
166.1 33 108.1 35
201.2 17 116,2 21
180.1 59 331.0 29
116.1 11 75.0 15
148,2 27 208.2 21
131,9 11 75.0 19
106.0 19 166.0 13
84,1 21 126.1 37
57.1 29 156.2 17
159.0 > 97.0 47
1449 15 127.0 35
160.0 25 132.0 41
118,1 19 13
165.1 17 123.0 29

OTHOCK-
TenbHoe
Bpems
yAepxu-
BaHua 4>

1.33

1.26

0.86
0.74

0.55

0.96
0.89
c.o.
0.90
1.00
1.01
0.76
1.05
1.03

0,33
1.02
1.04
1.33
1.23
1.23
1.02
0.92
0.75

0.56
0.95
0,98
1.09
0,95
0.66
1.01

0.13

0.18

0.85
1.07
w)

0.79
0.64

Yys-
CTBU-
Tenb-

HOCTb'

coce

c.o.

C.0.

.

.



MpogonxeHnne Tabnuubl 6. 1

Mectnuyngsl
(meTabonutsl)

3-T'napokcu-
kap6odypaH
Kap6ocynbthaH
Kap60oKcuH
KapdemTpasoH-
N

Kaptan-
rmapoxnopug
XuHomeTnoHat
Xnop6pomypoH
Xnop6ydabl
XnopteHBUH-
doc
Xnopdnyasy-
pOH
Xnopdnyasy-
POH
XnopugasoH
XNopuMypoH-
3TN
Xnopmedoc
XnopobeHsunnart
XnopoTonypoH
XNOopoKCypoH
Xnopnupudoc
Xnopnupudoc-
mMeTun
Xnopcynbdy-
POH
XnopTtnamug
Xnoptnodoc
LIMHnAoH-3TUN
LinHocynbdy-
POH

Knetoaum
Knetogum
KneTtogum-
UMUH-CYNbgOH
KneTtogum-
UMUH-
cynbdokeng,
KneTtogum-
cynbcon
5-F'mppo«cn-
KneToaum-
cynbtoH
5-I'mapexen-
KneToaUMm-
cynboH
Knetogum-
cynbg okeung,

Homep
CAS"™

16655-82-6

55285-14-8
5234-68-4

128639-02-1

15263-52-2

2439-01-2
13360-45-I
196r-16-4

470-90-6

71422-67-8

71422-67-8
1698-60-8
90982-32-4

24934-91-6
510-15-6
15545-48-9
1982-47-4
2921-88-2

5598-13-0

64902-72-3

1918-13-4
60238-56-4
142891-20-1

94593-91-6

99129-21-2

99129-21-2

C.0.

C.0.

C.0.

c.0.

C.0.

C.0.

NoHu-
3auma

ESI ¢

ESI ¢
ESI ¢

ESI ¢

ESI ¢

ESI ¢
ESI ¢
ESI*

ESI ¢

ESI ¢

ESI-

ESI ¢

ESI ¢

ESI ¢
ESI ¢
ESI ¢
ESI ¢
ESI ¢

ESI ¢

ESI *

ESI *
ESI ¢
ESI ¢

ESI ¢

ESI ¢

ESI-

ESI ¢

ESI ¢

ESI ¢

ESI-

ESI ¢

ESI ¢

KBasu-
Moneky-
NSPHbINA

NOH

IM-XK]*

[M+H]+
|M-*H)T

(M+H)T

[M+HI+

M+HJ*
[M+HJ*
[M+NH4| &

IM+HJt

M+HI+

M-HI-

IM-*H)T

[M>NH4)t
IM-»H[+
[AARH]*-

IM+H]+

(M+HJ+

IM+H)T
[M+H]T
IM«NH4[t

(M+H]T

(M+HJ+
(M-H)-
[M+HJ+
[M+HJ+

(M+HJ+

[M-H].

M+H]*

(M+HJ+

Macca

Q1

(a.e.m.)

238.1

381.2
236.1

412.0

238.1

234.9
292.9
241.0

358.9

539.9

538.0
222.0
415.0
234.9
342.0
291.1
349.9

321.9

358.0

i65.4
360.9
411.1

414.1

360.1

358.1

302.1

286,1

392.1

406,1

408.1

376.1

DP'

®)

21

36
26

66

26

41
51

36

71

56
46

31
21
36
51
21

26

51

36
41
41

36

46

71

26

16

1-h SRM
macca 3Hep-
03 ms

FOCT 32690—2014

2-i SRM
macca 3Hep-
03 ms

(a.e.m.) konnu- (a.e.M.) Konnu-

181.1

118.1
1477

365.9

73.0

207.1
182.1
172.1

155.0

158.0

517.9
92.2
121.1
97.0
307.1
72.0
96.9

125.1

141.0

118.9
305.0
348.0

182.9

268.2

238.1

98.0

208.1

164.2

92.8

204.0

206.0

3un (B)
15

25
21

25

37

21
23
17

19

27

53

33
17
33
a1
a1

27

23

55
21
29

23

17

Q

21

33

27

19

163.1

160.2

34S.9

150.1

163.0
204.0
154.1

99.2

383.0

354.9

104.2

186.1

143.0
139.1
140.0
218.1
198.0

289.8

167.0

154.0
333.0
107.2

214.9

164.0
c.o.

208.1

166.0

208.1

64.1

176.1

164.1

3um (B)
19

21
33

31

19

39
21
27

43

27

27

19
47
33
33
25

25

25

45
17
45

21

25

27

31

27

35

29

OTHOCHK-
TenbHoe
Bpems

YAEpXu-
BaHua 41

0.56

131
573

0.99

0.14

0,72
0.92
0.91

1.00

1.19

1.16
111

0.62

0.92
0.85

0.58

0.57

0.18

0.67

Yys

CTBU-

Tanb-

HOCTb'

c.0.

cece

*eee

*eo

ceet

c.0.

C.0.

C.0.

C.0.

c.0.

c.o.

c.0.

15
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MpopgonxeHne Tabnuubl 6.1

MecTnunab™
(MeTabonuTbl)

Knoguxadon-
nponaprun
KnodeHTnanH
KnomasoH
Knonupanwnpg,
KnokauHTouert-
mekcun
KnotnannaunH
Koymacdhoc
KpoTtokcudoc
LinanasnH
LinanodeHdoc
LinaHodpoc
Linasocamng
LUunknannnng
Linknoat
Linknokengum
Linknokengmum
LundhnyTpuH
Luranodon-
6yTun
Linrekcatux
Linmokcammn
LinnepmeTpuH
LincbeHoTpMH
[(1R)-
TpaHcu3omepsbl]
LinnpokoHason
LUunnpoanHun
Linpomaszum
[abinHo3ng,
[enstameTpuH

NemeToH-S-
MeTun

[lebleToH-S-
MeTUACYbgOoH
Lecmeandam
[unanudoc
Av-annat
[nasnHoH
[ukamba
AnxnodeHTnoH
Ouxnodnyanng
[uxnopnpon-P
Aunxnopaoc
[unknobyTpason
[Avknodon-
MeTun
[vknopaH

16

Homep
CAS

105512-06-9

74115-24-5
81777-89-1
1702-17-6

99607-70-2

210880-92-5
56-72-4
7700-17-6
21725-46-2
13067-9i-1
2636-26-2
120116-88-3
113136-77-9
1134-23-2
101205-02-1
101205-02-1
68359-37-5

122008-85-9

13121-70-5
57966-95-7
52315-07-8

39515-40-7

113096-99-4
121552-61-2
66215-27-8
1596-84-5
52918-63-5

919-86-8

17040-19-6

13684-56-5
10311-84-9
2303-16-4
333-41-5
1918-00-9
97-17-6
1085-98-9
15165-67-0
62-/3-7
75736-33-3

51338-27-3

99-30-9

MoHn-
3aumsa

ESI ¢

ESI ¢
ESI ¢
ESI *

ESI ¢

ESI ¢
ESI ¢
ESI ¢
ESI &
ESI ¢
ESI ¢
ESI ¢
ESI -
ESI *
ESI ¢
ESI-
ESI *

ESI ¢

ESI ¢
ESI &
ESI ¢

ESI ¢

ESI
ESI ¢
ESI ¢
ESI ¢
ESI *

ESI ¢

ESI ¢

ESI ¢
ESI ¢
ESI-
ESI *
ESI -
ESI ¢
ESI ¢
ESI-
ESI ¢
ESl ¢

ESI ¢

ESI-

KBasu-
MoneKy-
NAPHbLINA

MOH

[M*HJ*
(MX)*
[MXK)*
[M-H)*

[M*H]*

(M*H)*

(M*NH4J*
[MKT*

IM*NHA4J*
[MXK]*
[M-HJ-
[MX]*

(M-H] -
[M-NH4J-

[M*NH4]*

[M-OHJ+
[MK)*

[M-NH4J*

[MXK]*
[M-H]*
[M-H)*
jm-hj*
[M*NH4J*

[M-NH4J*

[MOXT*

[M*NH4J*
[M-nj*
[MXx)*
[M-HJ*
M-H) -
(M-H)*

(M-NH4J*
[M-H) -
(M-H)*
(M-H)*

[MXH4)«

M-H) -

Macca
01

(a.e.m.)

350.0

303.1
240.1
191.9

336.1

250.0
363 0
332.1
241.1

261.0
"3333l
272.0
216.1
30.2
342,2
451.1

375.1

369,2
199.1
433.1

393.2

292,1
226.1
167.1
161.1
522.9

248.0

263.0

318.1
394.0
270.0
3051
219.0
314.9
350.0
233.0
220.9
328.1

358.0

205.0

DP1

(8)

41

56
26
36

76
46

31

16
61
46
46
16

1-ii SRM 2-i SRM
macca 3Hep- Macca 3Hep-
03 msa 03 ms
(a.e.m.; konnu- |a e.m.: Konnu-

3un (B) 3um (B)
266.1 21 91.2 41
102.1 47 138.1 21
27 89.1 65
146.0 29 110.1 47
192,2 37 238.1 21
169.1 19 132.1 19
17FT 35 307.0 23
127.1 33 211.0 15
214.1 23 104,1 41
276.0 17 157.1 £7
125,0 27 212.0 27
108.0 1$ ISiT 15
159,9 -28 228.0 -14
154.3 17 134.2 19
280 0 1800
235,9 -68 133.8 -68
191 0 21 w 41
256.1 21 120.0 41
204.8 23 287.0 17
128.0 13 110.9 25
191 0 21 1270 39
151,2 21 123.1 33
70.2 35 125.1 35
76.9 63 92.9 45
125.0 25 108.1 29
142.9 15 61.0 1n
280.7 23 181.3 51
89.1 17 61.0 47
108.9 37 169.0 21
182.2 19 136.0 33
208.1 23 186.9 17
86.1 23 108.8 37
169.1 29 96.6 41
175.0 -6 144.8 -14
258,9 21 286.9 15
123.0 41 223.9 21
161.0 -14 125.1 -36
12y.1 27 108.9 25
70.1 39 159.0 45
281.0 21 120.0 39
175.0 -20 168.9 -24

OTHOCK-
TenbHoe
Bpems
yAepxu-
BaHua 4>

0.98

1.02

0.10

c.o.
0.61
1.16

0.93
1.01
0.15

1.20

0.77

0.30

0.87
1,04
1.05
1.01
0.27
1.00
0.93
0.78
5T3
0.99

Yys-
CTBU-
Tenb-

HOCTb'

c.0.

o*

c.o.

C.0.
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Mectnuyngsl
(meTabonutsl)

[AvkpoTodoc
[OvneTodeHkapb
AndeHokoHa-
301
[undeHokcypoH
Andony-
6eH3ypoH
AundnydeHukaH
LvmedypoH
JumeTaxnop
AvmBTeHamung,
AumeTtoar
OvmeTomopd
AvmeTtunaHn
[AvHukoHason
[vHoceb
[unHoTepb
AnnxcatnoH
OvnceHnnamuH
OvcynbdoToH
AnTnaHoH
AnypoH

DNOC
fogemopdd
SpndeHdgoc
JHpocynbham-
cynbhar

EPN
OMOKCMKOHA30/
EPTC
OcdpeHBanepar
OTameTcyb-
ypoH-meTun
OTUANMYPOH
3Tnochekapb
3Tnochekapb-
cynboH
3Tnodekapb
cynbokena
OSTNoH
STnpmumon
ST0chbymecar
STonpodoc
OTOKCUKENH
OTUNEHTUOMO-
yeBnHa(ETU)
3ToheHnpoke
3T0KCa30N
STpumdoc

Homep
CAS*1

3735-78-3
87130-20-9

119446-88-3
14214-32-5
35367-38-5

83164-33-4
34205-21-5
50563-36-5
87674-68-8

60-51-5
110488-70-5
644-64-4
83657-24-3
88-85-7
1420-07-1
78-34-2
122-39-4
298-04-4
3347-22-6
330-54-1
534-52-1
1593-77-7
17109-49-8

1031-07-8

2104-64-5
106325-08-0
759-94-4
66230-04-4

97780-06-8

30043-49-3
29973-13-5

53380-23-7

53380-22-6

563-12-2
23947-60-6
26225-79-6
13194-48-4

91-53-2

96-45-7

80844-07-1
153233-91-1
38260-54-7

NoHu-
3auma

ESI ¢
ESI *

ESI

ESI ¢

ESI-

ESI ¢
ESI ¢
ESI ¢
ESI ¢
ESI ¢
ESI ¢
ESI *
ESI ¢
ESI-
ESI-
ESI *
ESI ¢
ESI ¢
ESI-
ESI ¢
ESI-
ESl ¢
ESI ¢

ESI-

ESI ¢
ESI ¢
ESI ¢
ESI ¢

ESI ¢

ESI *
ESI ¢

ESI ¢

ESI

>

ESI
ESI
ESI
ESI
ESI

* * & o o

ESI ¢

ESI ¢
ESI ¢
ESI ¢

KBasu- Macca
MOJIeKY- 01
NspHbll  (a.e.m.)

NOH

(MHHIe 2381
|M+H)+ 268.1

IM+H1+  406.1
(M+H]+  287.1
(M-H)-  309.0

[M+H«  395.1
[M+Hl«  339.1
[M+HI+  256.1
(M+HI* 2761

(M+HJ+ 388.1
[M+HJ+ 241.1
[M-*HI* 326.0
[M-H]- 239.1
[M-H]- 239.1
[M+NH4J*  474.0
[M-»>H)}+ "775T
[M+HJ+ 275.0

[M-H-. 296.0
[M+H]*
[M-H]- 197.0

[M+HJ+  282.3
[M+NH4]-*  328.0

[M-H]- 420.8
[M+HJ+ 324.0
[M+H]*- 330.1
[M*H]T 190.1

[M-»NH4]«-  437.1
[M+H]T 411.1

[M*H]* 265.0
[M+H]+ 226.1

[M+NH4]t  275.3

IM+H]T  242.1

[M+HJ+ 385.0
[M+HJ+ 2'0.2
[M*NH4]«-  304.1
IM«H]«- 243.0
[M+HJ+ 218,2

[M+H]T 103.0

[M«NH4]t  394.2
[M*H]«- 360.2
[M+HJe 2931

DP

®)

16
31

41
36

-36

-66

46
36
61
41

31

81
16

11

41

16
41
36
21

31

16
66
26

1-h SRM
macca 3Hep-
03 ms

FOCT 32690—2014

2-i SRM
macca 3Hep-
03 ms

(a.e.m.) konnu- (a.e.M.) Konnu-

127.1
X T

250.9
123.1
155.9

265.8
167.0
224.2
244.1
125.0
301.1
y2.1
70.0
134.0
207 0
271.0
93.1
89.2
264.0
72.0
137.0
116.1
109.0

96,8

156.9
121.0
128,1
167.2

196,1

107.2

106.9

107.1

199.1
98.1

1211
131.0
160,2

60.0

177.3
141.0
125.0

3un (B)
23
15

37

25

33
29
19
19

27

29
27
15
23

23

16
21

25

23

17
37
27

43

a7

21
37
33

1121
180.4

337.0

721

288.9

246.1
256.0
148.1
168.1
198.8
165.0
196.0
159.0
193.0
176.0
97.1
Tw"
61.1
238.0
159.9
108.8
98.2
283.0

79.9

296.1
101.2
86.1
125.0

168.1

114.1
164.0

201.0

185.0

171.0
140.0
161.2
97.0

174.2

44.2

107.1
113.0
265.1

3um (B)

OTHOCHK-
TenbHoe
Bpems
YAEpXu-
BaHua 41

0.45

535
1.04
0.87
1.00

1.04
533
0.86
0.90

0.92
333
1.04
0.84
0.86
1.09
533
1.04
0.95
0.86
0.56
1.21
1.00

1.02

1.04
6.6Y
0.98
1.19

0.68

0.53
0.80

0.45

0.47

111
0.85

0.90
535
0.96

1.34
1.15
1.00

Yys-
CTBU-
Tanb-

HOCTb'

c.0.

eoee

c.0.

okkk

*kkg

17
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MpopgonxeHne Tabnuubl 6.1

MecTnunab™
(MeTabonuTbl)

damokcagoH
dekaMugoH
deHamuncoc
demapublon
PdeHalakBUH
deHbykoHa3on
©eHbyTaTuH-
okeng
demdypam
deHrekcammg
DEeHUTPOTUOH
deHoTHokap6
deunokcanpon-
P-atun
deHoKkcukapb
DeHNUKIoHN
OeHnponaTpuH
deHnponnanH
deHnponumopd
deHnnpokcumart
DeHTUOH
dentuH
DdekypoH
denBanepart
DunpoHun
DdunpoHun
dunpoHun-
fecynbuHnn
©unpoHun-
cynbug
©unpoHun-
cynboH
dnamnpon-M-
n3onponun
PEeHNTPOTUOH
dnamnpon-M-
MeTun
dnasacynbgy-
po«
dnopacynam
dnyasudon
(cBobogHasn
Kucnora)
dnyasndon-P-
6yTun
dnyasndon-P
dnyasnHam
©nyuyurpuHat
dyANOKCOHUN

18

Homep
CAS2

131807-57-3
i6iii6-34-y
22224-92-6
60168-88-9
120928-09-8
114369-43-6

13356-08-6

24691-80-3
126833-17-8
122-14-5
62850-32-2

71283-80-2

79127-80-3
74738-17-3
39515-41-8
67306-00-7
67306-03-0
111812-58-9
55-38-9
668-34-8
101-42-8
51630-58-1
120068-37-3
120068-37-3

205650-65-3
120067-83-6
120068-36-2
63782-90-1
122-14-5
63729-98-6

104040-78-0

145701-23-1

83066-88-0

69806-50-4

83066-88-0
79622-59-6
70124-77-5
131341-86-1

MoHn-

3auus

ESI *
ESI
ESI
ESI
ESI
ESI +

* o & o

ESI ¢

£5i ¢
ESI ¢
ESI ¢
ESI ¢
ESI ¢

ESI ¢
ESI *
ESI ¢
ESI ¢
£5] *
ESI ¢
ESI ¢
ESI ¢
ESI ¢
ESI ¢
ESI ¢
ESI-

ESI-
ESI-
ESI-

ESI ¢
ESI ¢

ESI ¢

ESI ¢

ESI ¢

ESI ¢

ESI ¢

ESI-
ESI -
ESI ¢
ESI-

KBaaun-
MoneKy-
NAPHbLINA

MOH
[M*NH4J3*
(M*H)*

(M»HJ*
(M*H)*

(M-072)*

[M*H]*

(M*H)*

(M*H)«

(M#H)*

(M*H)*

[MI*
(M*NH4J*

(M*NH4)*
(M-HJ-

(M-HJ-

[M-HJ-

[M-HJ-

(M+H)*

(M»H]t

(M7H]*

M-H)-

(M*NH4)*

Macca
01
(a.e.m.;

392,2
312.1
304,1
331,0
307,2
337,1

519,2

202,1
302,1
278.1
254.1

362,1

302,1
253.9
350,2
274,2
304.3
422,2
279,1
35143
165,0
437,1
453,9
434.9

387.0

418.9

450,9

364,1
278,1

336.0

408,1

360.0

328.1

384,1

326,1

TEeT

469,2
247.0

DP1

(8)

41
41
46
51
41

101

41
91
41
61

46
66

41
51

26
21

31
41

36

41
71

31

51

-11
36
-5b

1-ii SRM 2-i SRM
mMacca 3Hep- Macca 3Hep-
03 msa 03 ms
(a.e.m.: Konnun- |a c.M.: KoNnu-
3un (B) 3um (B)
238.0 23 330,9 15
33 236 1 19
217,1 31 202,0 45
81.0 47 268,0 31
161,2 31 146,9 25
125.1 37 70.0 33
91.1 65 196,9 67
164.6 if 120,1 21
97,2 33 55.1 57
125,0 29 108,9 25
?4.1 29 160,1 15
288,1 23 121,0 37
88.0 29 116,0 17
202,1 35 140,0 57
125,1 16 44
147,1 37 117,1 65
147,1 M "meT 71
366.3 23 135,2 41
169,1 23 247,1 17
196 9 41
721 27 120,0 23
167.0 23 R TT 57
368.1 29 255,1 51
329,7 -18 249,9 -36
350.8 -18 281,8 -38
261.9 -34 382,8 -16
281,9 -34 4147 20
77.1 71 105.2 23
125.0 29 108,9 25
105.1 21 77.1 67
182.1 25 226,9 25
29 191.9 23
282.0 23 2541 35
282.1 27 328,1 23
253.8 -18 108,1 -50
415 8 -24 397.9 -20
181.0 45 199,1 25
125.9 -42 169,0 -42

OTHOCK-
TenbHoe
Bpems
yAepxu-
BaHua 4>
1.01
0.90
0.98
0.96
1.28
0.97

c.0.

0.80
0.95
0.93
(L

1.08

0.98
0.89
1,17
0.91
\,H

121
1.00
1,00
0.50
iAb
0.96
0.98

0.55

0.80

1.08

0.81
Muw
1.12

Yys-
CTBU-
Tenb-

HOCTb'

esee

eoee

c.o.

C.0.

c.o.
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Mectnuyngsl
(meTabonutsl)

dnyceHaueT
dnydeHox-
CYpOH
dnymeokcasnH
®nyomeTypoH
®nyoporniuko-
heH-aTun
dnynupcynb-
hOpOH-bleTUN-
matpuii
®NyKBUHKOHA-
30n

dnypeHon
dnypuaoH
dnypoxsopu-
JOH
dnypoxcunvp
dnypokeunup-
MenTun
dnypTramoH
dnycunason
dnyTonaHmn
dnytpuadon
donnet
domecadeH
doHogoc
dopabicynbdy-
POH
dopmeTaHart
docTnaszar
dybepugason
dypatnokapb
1lnydpo3umat
FanbdeHnpexe
FanodgeHosng
Fanocynbdy-
POH-MeTuN
Fanokcudon-
3TOTUN
Fanoxcudon -P
Fanokcudon -P
lanokcudcpon -P-
MeTun
FenteHodhoc
FekcakoHason
Fekcadnymy-
poH
Fekca3nHOH
Fekcuteasokc

Homep
CAS*1

142459-58-3
101463-69-8

103361-09-7
2164-17-2

77501-90-7

144740-54-5

136426-54-5

59756-60-4
61213-25-0
69377-81-7
81406-37-3

"§652£53T
85509-19-9
66332-96-5
76674-21-0

133-07-3
72178-02-0
944-22-9

173159-57-4

22259-30-9
98886-44-3
3878-19-1
65907-30-4
77182-82-2
111872-58-3
112226-61-6

100784-20-1

87237-48-7

95977-29-0
95977-29-0

72619-32-0

23560-59-0
79983-71-4

86479-06-3

51235-04-2
/8587-05-0

NoHu-
3auma

ESI ¢
ESI ¢

ESI ¢
ESI ¢

ESI ¢
ESI ¢

ESI ¢

ESI ¢
ESI ¢

ESI ¢
ESI ¢

ESI ¢

ESI

ESI ¢
ESI *

.
.
ESI ¢
ESI ¢
*

ESI ¢

ESI ¢

ESI ¢
ESI-

ESI ¢

ESI ¢
ESI ¢

ESI-

ESI ¢
ESI ¢

KBasu-
Moneky-
NSPHbINA

NOH

(M+HJIt
[M+HJ*

[M+NH4J+
M+H]+

(M+NH4J+

[M+HJ+

IM+H[>

[M+NH4)*-
(M+H)+

[M*H]+
IM+H1+
[M*H]+
IM+H|+
[M+HJ+
(M+H1+
IM+NH4)*

IM-*NH4)t
(M+HI-t-

[M+HJt
[M+HJ*
(M+NH4J*

IM+NH4)k

(M+HJ+

(M«NH4)*
[M-HJ-

IM+HI+

{M+HJ+
(M+HJ+

(M-H)-

[M+H1+

Macca

Q1

(a.e.m.)

364.1

489.0

372.1
233.1

465.0

466.1

376.0

244.1
330.1

312.0
255.0
367,1

334.1
316,1
324.1
302.7
314.9
456”0
247.0

453.1

2221
284.0
185.1
383.2

494.1
348.1

435.0

434.1

379.0
360.0

376.1

251.0
314.1

459.0

253,2
353.1

DP’
)

86

26
36

16

61

56

76
61
71
31

51
36
86
41

51
11

51

21
61
26
51
31
46

56

81

36

91

36
36

1-1 SRM
mMacca 3Hep-
03 msa

FOCT 32690—2014

2- SRM
mMacca 3Hep-
03 ms

(a.e.m.) konnu- (a.e.Mm.) Konnu-

194.2
158.1

327.1
72.0

344.0

139.1

307,1

181.2
310.2

291.9
209.1
255.0

i4?2.1
247.1
262.1
122.9
130.1
344.1
109.1

182.2

165.1
104.1
157.1
195.0
136 1
183.1
1050

182.1

315.9

316.0
287.9

315.9

70.1
438.8

1711
227.9

3un (B)
17

27

27
37

21

63

33

37
29
21
17

35
25
25

39
bl
25

27

19
27
31
23
19
27

27

25

29

23

16
39

-14

21
21

152.1

141.0

Ye.o
160.2

223.0

182.2

349.0

209.2
259.1

145.0

181.1

209.0

1?7M

165.0
242.1
109.0
163.0
222.9
137.0

139.2

120.1
227.8
65.1
251.9
119.0
168.0
275.2

83.1

287.9

91.1
c.o.

287.8

109.0
159.0

275.9

711
168.1

3um (B)
27

57

37

43

29

25

59
63
31
29

&
35
35
43
19
45
15

63

35
15
59
19
25
75
1y

73

35

47

33

37
37

a7
33

OTHOCHK-
TenbHoe
BpemMa
yAepxu-
BaHus 4|

0.95
1.16

w
0.82

1.05

0.70

0.95

6,8y
0.89

0.40
1.15

0.90
0.98
0.92
0.84
0,79
<uw

1.01

0.64

0.73
Bin
0.76
1.09
0.06
141
0,91

0,70

1.07

0,90
0,91

1,04

0,86
1,02

1.07

0.76
4.1%

Yys-
CTBU-

Tanb-

HOCTb'

kKK

c.o.

cece

C.0.

c.o.
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MpopgonxeHne Tabnuubl 6.1

MecTnunab™
(MeTabonuTbl)

Wmasanun
Vmazanup
Vima3zakBuH
Wmasartanup
MmunbekkoHa-
30N
munpgaknonpung
5-M'mapkena-
umugaknonpug
OneduH-
nmugaknonpug
NHpokcakap6
WNopocynbdy-
POH-MeTuN-
HaTpuii
Mokcunun
Mnpo6eHoc
MnpogunoH
MnpoguoH
Mnposanukap6
Wcasodhoc
MN3otheHdoc
M3odemdoc-
OKCOH
MN3onpokap6
M3onpoTtnonaH
M3onpoTtypoH
N3okcaguden-
aTnN
WN3okcadhnyTton
M3okcaTnoH
Kpe3okcum-
mMeTun
N-Uuranotpux
Nekauyun
JInHypoH
NyceHypoH
Manaokcou
ManatnoH
Mmopasung
nenHoBoi
noThbl

Ma-
Knc-

papasung
nenHoBol
noTbl
MCPA
2-3Tunrekcun-
MCPA
batotun-MCPA

Ma-
Kuc-

20

Homep
CAS2*

35554-44-0
81334-34-1
81335-37-7
81335-77-5

86598-92-7
138261-41-3

c.o.

c.o.

173584-44-6

185119-76-0

1689-83-4
26087-4 7-8
36/34-19-7
36734-19-7
140923-17-7
42509-80-8
25311-71-1

31120-85-1

2631-40-5
50512-35-1
34123-59-6

163520-33-0

141112-29-0
18854-01-8

143390-89-0

91465-08-6
2164-08-1
330-55-2
103055-07-8
1634-78-2
121-75-5

123-33-1

123-33-1

94-74-6
29450-45-1

19480-43-4

MoHn-
3ayma

ESI *
ESI ¢
ESI ¢
ESI ¢

ESI ¢

ESIl ¢

ESI ¢

ESI ¢

ESI ¢

ESI ¢

ESI -
ESI +
ESI ¢
ESI -
ESI ¢
£5] *
ESI ¢

ESI ¢

ESI *
ESI
ESI ¢

*>

ESI ¢

ESI *
ESI ¢

ESI ¢

ESI ¢
ESI ¢
ESI ¢
ESI ¢
ESI ¢
ESI ¢

ESIl ¢

ESI-
ESI ¢

SSl ¢

KBaaun-
Moneky-
NAPHbLINA

MOH

(M3K)*
(M*H)*
IM*H)«
(MOK]*

[MX]*

(MX)*

[MOXKT*

IMX]»

[MXK1]»

[BTHE
(M»NH4)»
[MX]»
[M-HJ-
[M»H]»
[M»H]»
[M»H]»

(M»H)»

[M»NH4]»
[MX]»
[M*H]»

[M*NH4]»

[M*NH4J*
[M»H]»

[M»H]»

[M»NH4]»
[M»H]»
[M»H]»
[M»H]»

Aok A
[M»H]»

{M-HJ-

(M»H)»

(M-HJ-
[M»NH4]*

[M»NH4]»

Macca
01
(a.e.m.}

297.0
262.1
312.1
290.1

411.0
256.1

272.0

254.0

528.1

507.9

369.8
306.1
330.0
328.0
321,2
314.0
346.1

330,1

2113
291.1
207.1

313.2

677.6
314.1

314,1

467.1
235,1
249.0

510.9
315.0
331,0

111.0

113.0

199.0
330.2

6 W

DP1
(8)

26
56
46
51

71
46

56

S6

76

36

31
n
46

11

26
46

16

16
56
66
61
31
26

-76

76

1-1 SRM 2-ii SRM
macca 3Hep- Macca 3Hep-
03 msa 03 ms
(a.e.m.: konnun- lae : Konnu-

3un (B) 3um (B)
158.9 31 200.9 23
Trrr 27 149.1 35
199.1 37 128.1 69
177,2 37 245.3 27
125.1 39 1711 27
175.0 25 208.9 21
191.1 23 224.8 23
204,9 21 125.8 39
203.0 51 56,0 55
167.2 27 141.0 35
126.8 -36 242.8 -26
91.1 35 205,1 19
101.6 33 143.2 51
141.1 -14 c.0. c.o.
119.0 23 202.9 13
120 6 35 W 21
217,0 33 245.0 17
229.1 17 201.0 29
95.0 25 137.2 17
231,1 17 189.0 27
165,2 19 72.0 33
232.1 27 204.2 39
251.0 £6 c.o. c.o.
105.0 21 170.0 19
115.9 21 206.1 13
225.0 23 141.2 57
153.1 21 136,1 43
159,9 23 181.9 21
158.2 27 141.2 67
127.1 y} 66.£ 31
127.0 17 99.0 29
81.9 -20 55.0 -20
85.2 23 66.9 27
140.8 -18 c.o. c.o.
155.0 23 201.0 15
£27.6 17 101.2 19

OTHOCK-
TenbHoe
Bpems

yAepxu-
BaHua 4>

1.00
0.11
0.52
0.31

111

0.51

0.43

0.38

1.04

6.7£
0.99

1.07
0.95
a3

1.02

0.95

0.83
0.93
0.85

0.99

om
1.02

0.99

1.15
0784
0.91
1.10
6.77
0.93

c.o.

131

1.67

Yys-
CTBU-
Tenb-

HOCTb'

c.o.
c.o.
c.o.

c.0.

c.o.

eoee

c.o.

c.0.
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MpogonxeHnne Tabnuubl 6. 1

Mectnuyngsl Homep NoHu- KBasu- Macca DP' 1- SRM 2-i SRM OTHOCHK- Yys-
(meTabonutsl) CAS* 3auma MOeKy- 01 (S) macca 3Hep- Mmacca 3Hep- Te/lbHOe CTBU-
nsapHbIl  (a.e.m.) 03 ms 03 ma Bpems Tanb-
VOH (a.e.m.) konnu- (a.e.M.) Konnu- YAEPXW- HOCTb'
3um (B) 3un (B) BaHua 4
MCPB 94-81-5 ESI- (M-HI- 2270 26 1409  -10 104.8 -36 0.86
Mexap6am 2595-64-2  ESI* M*H]«- 3300 26 W 15 67,1 45 6.66
Mexonpon-P 16484-77-8  ESI- (M-HJ- 213,0 51 1407 -14 co co. 0.77 e
zﬂme:f::nmp- 135590-91-9 ES| ¢ [M+NH4J+ 3901 1 3271 23 16001 49 1.02
Menanunupum  110235-47-7 ESI ¢+ [M+HJ* 2241 31 77.0 49 106.0 35 0.96 oe*
Menuksat 24307-26-4  ESI * [fIF 114.1 6 58.1 37 w 45 CO.
MenpoHun 55814-41-0 ESI ¢ [M*HJ* 270.1 76 119.0 31 91.2 55 0.93
Mesocynbdy- . cooe
porH-MeTN 208465-21-ii  ESI + [M+H)+ 504.1 61 182.1 33 83.0 75 0.71
Me30TpnoH 104206-82-8 ESI ¢  |[M-*NH4]»  357.1 21 2278 29 104.1 49 0.17
MeTtanakcun-M /0630-17-0 ESI ¢ 280" 46 2200 19 159.9 31 0.85 Foee
MeTamuTpoH 41394-05-2 ESI ¢ [M+HJ+ 2031 46 175.0 29 104.1 29 0.54
MeTaszaxnop 67129-08-2 ESl ¢ [M+HJ+ 278.1 1 2101 15 134.2 29
MeTkoHa3on 125116-23-6 ESI ¢ [M-*H]t 320.1 31 70.1 45 125.0 49 1.02
2’:/‘:);?69”3”""’1' 18691-97-9 ESIe  [M+H)r 2221 11 1651 23 1500 43 0.84
MeTakpudoc 30864-28-9 ESI ¢ |M-*H]+ 241.0 31 209.1 13 125.1 25 0.86 b
MeTtamugodoc  10265-92-6  ESI * 1420 26 12479 19 6.66
MeuTdypoxcam  28730-17-8  ESI + [M*H]T 2300 26 137.1 27 1111 21 0.88 co.
MeTuaaTnoH 950-37-8 ESI * (M+HJ+ 302.9 16 1451 15 85.1 27 0.88
MeTuoxap6 2032-65-7  ESI ¢ [M*H)+ 2261 61 121.0 25 169.0 17 0.91
2"),711";;3‘)6' 2179-25-1  ESI ¢ [M+NH4)+ 2751 16 1220 29 2011 17 1.21 .
MeTomun 16752-77-5 ESl + [M-*H)<c- 1630 46 106.0 13 88.0 13 0.27
MeTtoumn-
oxcum 13749-94-5 ESI ¢ (M-*H]t 106.0 41 57.9 19 73.9 13 0.17 co.
MeTokcudeko- coee
g 161050-58-4 ESI + [M+H)+ 369,2 36 149.1 23 133.0 31 0.94
MeTokcundeHo-
a 161050-58-4 ESI- [M-H]- 367.2 66 1488 24 co. co. 0.94 co.
MeTo6pomypoH  3060-89-7  ESI ¢ [M+H)> 259.0 56  170.0 25 147.9 21 0.83
MeTonkap6 1129-41-5 ESI + (M+H|T 166.1 61 109.0 1? 94.1 43 6.74
MeTocynabl 139528-85-1 ESI ¢ [M+HJ+ 418.0 26 175.1 27 140.1 69 0.76
MeTokcypou 19937-59-8  ESI + [M+HJ+ 229%0 26 156.1 31 74.1 35 6.66
MeTpademoH 220899-03-6 ESI ¢ [M«HJI* 409.1 41 209.1 21 226.9 25 1.04
MeTpun6y3uK 21087-64-9  ESI ¢ IM+H1+ 2151 31 187.2 25 84.0 29 0.74
MeTcynbypoH-
LeTHn 74223-64-6  ESI + IMtH]+ 3821 31 198.9 27 167.0 21 0.52
MeBuHdOoC 7786-34-7  ESI ¢ (M+HJI+ 4466 31 "W T 13 W 21 0.65
Monukat 2212-67-1 ESI ¢ (M+HJt 1881 21 83.2 25 126.1 19 0.94
MoHokpoTodhoc ~ 6923-22-4  ESI * (M+HJ* 2241 46 127.0 21 98.0 17 0.39
MOHONMHYPOK 1746-81-2  ESI ¢ 2151 61 25 148,0 19 6.66
MOKypOoH 150-68-5 ESI ¢ [M+HJt 1991 31 72.0 29 126.0 35 0.74
Muxno6yTakun  88671-89-0 ESI * IM+HJ. 289.1 36 w 33 125.1 41
Haneg 300-76-5 ESlI ¢ (M+NH4J+ 397.7 1 127.1 25 108.9 53 0.86
Hanponabing 15299-99-7  ESI ¢ [M-*H1» 272.1 31 129.3 21 171,1 23 0.96
Heb6ypoH 555-37-3 ESI ¢ 275.1 41 88.1 46 114.1 21 6.66 Ll
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MpopgonxeHne Tabnuubl 6.1

MecTnunab™
(MeTabonuTbl)

Hunkocy nbdy-
poH

HukoTuH
HuteHnupam
Hutportan-
nsonponun
HopdnypasoH
HopdnypasoH -
aecmeTtun
Hyapumon
Odypac
OwmeToar
OkcagnasoH
Okc3ankemn
Okcamun
OkcaMunn-okcum
Okcacynbdy-
po«
OKcunkap6okcum
OKcnaebleToH-
MeTun
OkcudpnyopdpeH
WaknobyTpason
Map3okcoH
MapaokcoH-
MeTun
MapaTtnoH
MapaTnoH-
MeTun
1leHkoHa30N
MeHLMKypOoH
MeHgnmeTanH
MepmeTpuH
denmegudam
deHTOaAT

dopart
dopaT-cynboH
dopart-
cynbokeung,
dosanoH
docmer
docabingoH

D okcrm
Muknopam
MukonuHadeH
Munkoxcuctpo-
6UH
MunepoHnnby-
TOoKCHA,

22

Homep
CAS

111991-09-4

54-11-5
120/38-89-8

10552-74-6
27314-13-2
23576-24-1

63284-71-9
58810-48-3
1113-02-6
19666-30-9
77732-09-3
23135-22-0
30558-43-1

144651-06-9
5259-88-1
301-12-2

42874-03-3
76738-62-0
311-45-5

950-35-6
56-38-2
298-00-0

66246-88-6
66063-05-6
40487-42-1
52645-53-1
13684-63-4
2597-03-7
298-02-2
2588-04-7
2588-03-6
2310-17-0
732-11-6
13171-21-6
14816-18-3

1918-02-1
13/641-05-5

117428-22-5

51-03-6

MoHn-
3ayma

ESI ¢

ESI ¢
ESI ¢

ESI ¢

ESIl ¢

ESI ¢

ESI
ESI
ESI
ESI *
ESI ¢
ESI »
ESI ¢

* o o

ESI ¢
ESI *
ESI ¢

ESI &
ESI ¢
ESI ¢

ESI ¢
ESI ¢
ESI ¢

ESI *
ESI ¢
ESI ¢
ESI ¢
ESI ¢
ESI ¢
ESI ¢
ESI ¢

ESI ¢

KBasu-
MosieKy-
NAPHbLINA

NOH

[M*HJ*

(McH)*
(M»H)«

(M*NH4)*
(M»H)*
(M*H]*

(M*H)*

(M*H)*

(MX)*
(M*NH4)*

(M*NH4J*
[MXK]*
M ]»
(MXT*
MK ]*

IM*NH4]*
(MK
(M*H]*
(M*H)*
[M*H]*
(M*H]*
(M*HJ*
(M*HJ*
[MX]~

(M*NH4J*
(M#H]*
[M*HJ*

(M*NH4J*
(MK)*
[M*H]*
(MH]*
(M*H]*
(M*H)*

(M-HJ -
(M*H)*

[(M*H]*

[M*NH4]*

Macca

01

(a.e.m.)

411.1
163.1
iw

313,1
304.0
290.0

315.0
282.1
214.1
362.1
279.1
237.1
163.0

407,1
268.0
247.0

379.0
294.1

276.1
248.0
292.0
264.0

284.1
329.1
282.1
408.1
301.1
321.0
278.1
293.0

277.0

367.9
317.9
300.0
2990
240.9
TrrT

368.1

356,2

DP1

®)

16
51

11

81

96

41
41
51
41
46

46

56

36

21

21
36
76

51

51

56

41
41

31
56
36

36

51

51
31
36
26
-66
56

36

1

1-1 SRM 2-ii SRM
Macca 3Hep- mMacca 3Hep-
03 ma 03 ma
(a.e.m.: Konnun- |a c.M.: KoNnu-
3un (B) 3uu (B)
182.1 25 213.0 23
132.0 21 84.1 25
126.1 66 237.2 25
211.8 29 253.9 17
284.1 31 160.1 41
270.0 29 160.1 41
81.1 43 2821 31
254.0 17 160.1 29
109.0 35 125.0 29
220.0 31 177.1 45
219 2 133!3
72.0 21 90.0 13
71.9 19 89,9 23
150.1 25 107.1 63
1751 19 147.1 29
169.0 19 109.0 35
316,0 23 237.1 39
>6.1 66 125.2 49
220.0 19 94.2 45
109,1 35 202.1 25
236.1 21 97.0 39
125.0 25 232.1 23
158.9 36 >6.1 29
125.1 33 99.1 83
212,2 15 194,0 23
183.1 25 153.1 66
136.1 25 168.0 15
163 1 17 >6.1 51
74.9 23 170.8 21
97.0 41 1711 17
199,1 15 143.0 25
182.0 21 110.9 51
133.1 49 160.1 19
127,1 27 1741 19
129 1 41
196.9 -14 122.6 -30
145.0 69 238.1 35
145,0 27 205.2 15
177.1 19 119.1 47

OTHOCK-
TenbHoe
Bpems
yAepxu-
BaHua 4>

0.44

0.33
6.1>

1.07

0.86

0.82

0.91
0.76
0.13
1.09
0.71
0.19
0.13

0.58

0.24

1.08

0.71

0.97

0.89

1.00
1.03
1.14
1.28
0.88
0.99
1.01
0.82

1.02
0.89
0.71
101
0.10
1.10

0.98

1.10

Yys-
CTBU-
Tenb-

HOCTb'

ok

c.o.

*eee

eoee

eoee

c.0.

eoee

c.0.
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Mectnuyngsl
(meTabonutsl)

Mupumukap6
fdecmetun-
Nnpumukap6
fdecmetnn-
dopmamungo-
Mupumukap6
Mupumudpoc-
atun
Mupumudpoc-
meTun
11pumucynby-
POH-MeTUN
11poxnopa3
MpounmngoH
MpodeHodoc
MporekcagnoH
MpomeHap6
JlpomeToOH
MpomeTpum
Mponaxnop
Mponamokap6-
Fnapoxnopug
Mponakanaa-
don
11ponaprut
2-MfmapoHcu-
nponasuH
Mponasum
NponeTtamdoc
Mpocham
MponukoHason
Mponokcyp
Mponokcuxap-
6a30H-HaTpuii
Mponusamung
Mpocynbo-
Hap6
MpocynbdypoH
MpoTnokoHason
MpoTtuodhoc
MumeTposuH
blpaknodgoc
MupaknocTtpo-
6UH
Mupadnydem-
3Tun
Mupasodgoc
Mupapabem
MupapadeHTn-
(014

Homep
CAS™

23103-98-2

30614-22-3

59333-83-4

23505-41-1

29232-93-7

86209-51-0

T77TWT
32809-16-8
41198-08-7
88805-35-0

2631-37-0
1610-18-0
7287-19-6
1918-16-7

24579-73-5

111479-05-1
2312-35-8
not available

139-40-2
31218-83-4
122-42-9
60207-90-1
114-26-1
181274-15-7
23950-58-5
52888-80-9

94125-34-5
178928-70-6
34643-46-4
123312-89-0
89784-60-1

175013-18-0

129630-17-7

13*157-18-6
96489-71-3

119-12-0

NoHu-
3auma

ESI ¢

ESI ¢

ESI *

ESI ¢

ESI*

ESI*

ESI *
ESI ¢
ESI *
ESI-
ESI *
ESI ¢
ESI *
ESI ¢

ESI ¢

ESI ¢

ESI ¢

ESI

ESI ¢
ESI *
ESI *
ESI ¢
ESI *

ESI ¢

ESI ¢

ESI ¢

ESI ¢
ESI ¢
ESI *
ESI ¢
ESI *

ESI ¢

ESI*

ESI ¢
ESI *

ESI *

KBasu- Macca
Moneky- Q1
nsapHbIl  (a.e.m.)
NOH
(M+HJ* 239.1
[M+HJ* 225.1
{M+HJ* 253.1
(M*HJ* 334.1
[M+HJ* 306.1
[M+HJ* 469.0
[M+HJ* 376.0
[M+NH4J*  301.0
IM*HJ* 372.9
(M-HJ- 2111
(M+HJI* 208.1
(M*HJ* 226.1
[M+HJ* 2421
[M+HJ* 212.1
(M+HJ* 189.2
[M+HJ* 444.1
JM+NH4J + w
[M+HJ* 2121
[M+HJ* 230.1
[M+HJ* 282.1
|M+H)+ 180 1
[M+HJ* 342.1
[M+HJ* 210.1
[M+NH4J+  416.1
[M+HJ* 256,0
[M+HJ* 252,1
[M+HJ*  420.1
[M+HJ* 344.0
[M+HJ* 344.9
[M+HJ* 218.1
[M+HJ* 361.1
(M+HJ* 388.1
[M+HJ* 413.0
[M+HJ* 374.1
[M+HJ* 365.1
(M+HJ* 341.0

DP"
S)

16

16

11

16

26

71

76

46

31
31
16
46
11

11
36
36

56
46
41
56

91

61
26

46

FOCT 32690—2014

1-1 SRM 2-ii SRM
Macca 3Hep- Macca 3Hep-
03 ms 03 ms
(a.e.m.) konnu- (a.e.Mm.) Konnu-
3un (B) 3un (B)
72.1 31 181.9 21
72.0 27 168.1 19
72.0 25 225.1 15
198.1 29 182.2 27
164.1 29 108.1 39
253.8 25 199.0 25
w .6 17 265.9 23
256.0 29 c.o. c.o.
302.9 25 97.0 43
123.1 -16 166.9 -16
108.9 21 150.9 13
142.0 184.3 23
158.1 31 200.2 25
170.0 21 94.1 37
102.0 23 144.0 17
299.1 31 100.0 27
175.1 *1 231.2 1?
128.1 31 170.2 25
146.0 29 188.0 23
156.2 17 138.0 21
13 ‘21 1 25
69.1 33 159.0 37
111.0 19 168.0 11
116.0 41 199.1 23
173.1 31 190.0 19
91,2 29 128.2 17
1411 27 167.0 25
125.0 bl 1891
240.9 27 133.0 69
105.0 27 78.9 47
138.1 49 111.0 79
194.0 19 163.0 29
339.0 25 253.0 43
222.1 29 194.1 43
309.1 19 147.2 31
189.0 29 205.1 27

OTHOCHK-
TenbHoe
Bpems

YAEpXu-
BaHua 41

0.82

0.69

0.76

1.10

1.02

0.82

1.02
0.74
1.07
0.10
0.92

0.95
0.84

0.19

1.09

115

0.89
0.93
083
101
0.74

0.61

1.06

0.79
1.01
121

0.40
1,6i

1.02

1.00

1.04
1.24

0.94

Yys-
CTBU-
Tanb-

HOCTb

c.0.

c.o.

eoee

23
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MpopgonxeHne Tabnuubl 6.1

MecTnunab™
(MeTabonuTbl)

Mupuaat
Metabonut nu-
pugaTta (6-
xnop-3-thexHnn-
nmpuaasnH-4-
on)
MupndeHoke
MupumeTtanun
Mupunpoxcu-
heH
KB/.Handoc
KBuHmepak
KBUHOKNaMuH
KBuHokcndeH
Ksusanodon
KBusanodon-
atun
Ksusanodgon-P
PesemeTpuH
PumcynbdypoH
PoTeHoH
CebyTunasuH
fecatun-
CebyTnnasuH
Cetoccugum
CuaypoH
Cuntnodam
CumasunH
2-T'ngpokcu-
cuMasunH
CumeTpuH
S-Metonaxnop
CnnHO3MH A
CnnHO3uH D
CnupokcamuH
CynbtheHTpa-
30H
CynbgomeTy-
pomM-meTun
Cynbgocynb-
thypoH
CynbgoTen
Cynbnpodoc
T-®nyaanuHar
TebykoHason
TebydeHosung
lebydeHnupag
Tebytam
TebyTnypoH

24

Homep
CAS

55512-33-9

40020-01-7

88283-41-4
53112-28-0

95737-68-1

13593-03-8
90717-03-6
2797-51-5
124495-18-7
76578-12-6

76578-14-8

94051-08-8
10453-86-8
122931-48-0
83-79-4
7286-69-3

c.o.

74051-80-2
1982-49-6
175217-20-6
122-34-9

2599-11-3

1014-70-6
51218-45-2
131929-60-7
131929-63-0
118134-30-8

122836-35-5

74222-97-2

141776-32-1

3689-24-5
35400-43-2
102851-06-9
107534-96-3
112410-23-8
119168-77-3
35256-85-0
34014-18-1

MoHn-
3aumsa

ESI *

ESl ¢

ESI ¢
ESI ¢

ESI ¢

ESI ¢
ESI ¢
ESI ¢
ESI ¢
ESI-

ESI ¢

ESI *
ESI ¢
ESI ¢
ESI ¢
ESI ¢

ESI ¢

£61 *
ESI +
ESI *
ESI ¢

ESl ¢

ESI*
ESI *
ESI *
ESI *
ESI ¢

ESI-

ESI ¢

ESI ¢

ESI *
ESI *
EEl *
ESI ¢
ESI *
ESI *
ESI ¢
e81 *

KBasu-
MoneKy-
NAPHbLINA

MOH

(M*H)*

M*H)*

(M*H)*
(M*H)*

(M*H)*

(M*HJ*
(M*H)*
(M*HJ*
(M*HJ*
[M-HJ-
M*HJ*
M*HJ*
(M*NH4)*
(M*HJ*
(M*HJ*
(MH)*
[M*HJ*
(M*HJ*
[M*HJ*
(MH)*
(M*H)*
[M*HJ*

(M»H)*
(M-HJ*

(M»H)*
(M*Hj*

[M-HJ-

(M*H)*

(M*HJ*

(M*H)*
(M*HJ*
(M*NH4)*
IM*H)*
(M*HJ*
M*HJ*
(M*HJ*
(M>h)*

Macca

01

(a.e.m.)

379.1

207.0

295.0
200.1

322.1

299.0
222.0
208.0
307.9
343.1

373,1

643.1
356.2
432.1
395,1
230.1

202.1

328.1
233,2
268.1
202.1

184.1

2141
284.1
732"5
746.5
298.3

385.0

365.1

471.1

323.0
323.0
520.1
308.1
353,2
334.2
234,2
229.1

DP1

(8)

[<2]

66

16
51

16

21
26
21

71

81
21
46
66
21

51

16
56
36
26

51

31
16
51
66
41

-56

51

11

46
26
31
21
41
51
21
26

11 SRM 2-ii SRM
mMacca 3Hep- mMacca 3Hep-
03 msa 03 ms
(a.e.m.: konnu- |a c.M.: KONAU-
3un (B) 3um (B)
207.1 21 351.1 17
104.0 31 77.1 43
93.1 31 263.1 25
82.0 35 106.9 33
96.2 21 185.1 29
163.0 ) 147.0 29
204.1 23 141.0 43
77.6 49 105.2 33
162.0 57 197.1 43
270,9 -18 242.9 -34
298,9 25 271.0 33
2 W 25 1112.6 49
171.2 21 128.1 57
182.0 29 3249 21
213.0 29 192.2 31
174.2 25 104.2 41
145.9 25 104.0 35
282.2 17 1/8.1 25
137.1 25 94.0 33
139,1 25 73.0 39
124,2 25 132.2 27
69.0 59 114.1 27
124,2 27 144.0 27
251,9 19 176.1 35
142.1 37 98.3 75
142,2 39 98.1 79
144,2 27 ~w T 41
307.1 -30 198.9 -44
150,1 23 107.1 29
261.0 23 2111 21
115.0 66 67.1 45
2471 17 219.0 21
208.1 23 1811 41
70.0 39 124.9 47
296.9 15 133.0 23
Tw r 47 1450 37
91.0 29 192,2 19
~w T 23 W 35

OTHOCK-
TenbHoe
Bpems
yAepxu-
BaHua 4>

1.29

0.39

0.98
0.91

111

6.66
0.32
074
114
0.89

1.08

0.89
1.23
0.54
0.98
0.91

0.78

6.67
0.91
0.98
573

0.83
0.97
1.22
1.29
6.66

0.77

6.66
1.13
1.23
0.99
0.97
Muw

0.96
6.7?

Yys-
CTBU-
Tenb-

HOCTb'

eoee

coce

c.0.

eeee
*e

c.0.

eoee

eoee

C.0.

eoee

c.o.
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Mectnuyngsl
(meTabonutsl)

Tadny-
6eH3ypoH
Tednytpum
FEPP
Tenpanokcugmm
Tep6aunn
Tepbydoc
TepbymeToH
Jep6yTunasuH
2-T'nmapoxcu-
TepbyTunasunH
fecatnn-
TapbyTunasunH
FapbyTpuH
TeTpaxnop-
BUHpOC
TeTpakoHason
TaTpameTpuH
|(1A>-n3omepsi]
5-I'vapoxcu-
TuabeHgason
TuabeHgason
Tuaknonpupg
TunameTokcabl
Tudemcynbdy-
POH-MeTuN
Tuopuxap6
TuodaHoxc
TunodaHoke-
CcynboH
TuodaHoxc-
cynboxcng,
TuomeToH
TunodpaHat
3Tunn)
Tuodanat-
matun
Tonknodoc-
MeTun
TonundnyaHng
TpaHchnyTpuH
TprnagumedoH
TpuagumeHon
lpu-annat
Tpuacynbdy-
poH
Tpuasamar
Tpunasodgoc
FpnbenypoH-
mMeTun
TpuxnopoH

Homep

cas™

83121-18-0

79538-32-2
107-49-3
149979-41-9
5902-51-2
13071-79-9
33693-04-8
5915-41-3

not available

30125-63-4
886-50-0
22248-79-9
112281-77-3

7696-12-0

948-71-0

148-79-8
111988-49-9
153719-23-4

79277-27-3

59669-26-0
39196-18-4

39184-59-3

39184-27-5
640-15-3

23564-06-9

23564-05-8

57018-04-9

731-27-1
118712-89-3
43121-42-3
55219-65-3
2303-17-5

82097-50-5

112143-82-5
24017-47-8

101200-48-0

42-68-6

NoHu-
3auma

ESI-

ESI
ESI
ESI
ESI
ESI
ESI ¢
ESI ¢

* > & & @

ESI ¢

ESI ¢

ESI *

ESI ¢

ESI *

ESI ¢

ESI ¢

ESI ¢
ESI ¢
ESI ¢

ESI*

ESI ¢
ESI *

ESI *

ESI *

ESI *

ESI ¢

ESI ¢

ESI ¢

ESI *
ESI *
ESI *
ESI *
ESI ¢

ESI*

ESI ¢
ESI *

ESI *

ESI ¢

KBasu-
Moneky-
NSPHbINA

NOH

[M-HJ-

[M+NH4]*
(M+HJ*
[M*H]*
(M+HJ*
[M+H)*
[M*HJ*
(M+HJ+

IM*H)*

(M+HJ*
(M+HJ*
(M+HJI*
[M+HJ*

IM+NH4J +

[M+HJ*

[M+HJ*
(M+HJ*
(M+HJ*

(M+HJ*

(M+HJ*
(M+HJ*

(M+NH4J+

(M+NH4J +
(M+HJI*

(M+HJ*

(M+HJ*

(M+HJI*

(M+NH4J +
(M+NH4J*
(M+HJ*
(M+HJ*
(M+HJ*

(M+HJ*

[M+HJ*
(M+HJ*

(M+HJ*

(M+NH4J+

Macca

Q1

(a.e.m.)

379.0

436.1
291.1
342.1
217.0
289.0
226.1
230.1

2121

202.1
242.1
366.9
372.0

349.2

218.0

202.0
253.0

292.0
388.0

355.0
219.%

268.1

252.1
246.9

371.1

343.0

301.0

364.0
388.0
2H.3
296.1
304.0

402.1

315.1
314.0

396.1

274.0

DP'

®

31
46
56
21
31
16
41

31

26
21
46
46

26

71

61

51
36

26
16

16

1
26

41
26

46

36
11
41

46

26
36

51

1-1 SRM
mMacca 3Hep-
03 msa

FOCT 32690—2014

2-i SRM
macca 3Hep-
03 ms

(a.e.m.) konnu- (a.e.M.) Konnu-

338.9

177.1
179.0
250.1
161.0
57.1
170.2
1741

156.0

145.9
186.1
127.1
159.0

164.2

190.9

131,1
126.0
211.0

167.0

88.0
57.0

57.0

104.0
89,1

151.0

151.0

268.9

237.9
82.0
197.2
70.1
"142T

167.1

72.1
119.1

155.0

108.9

3un (B)
-12

29
£7
19
17
35
23
£6

23

23
£4
21
39

29

35

43
£6
17

21

21
17

29

17
17

27

25

23

19
17
21
19
35

25

33
47

21

31

358.8

127.0
99.0

166.1
144.0
103.3
114.0
104.2

114.0

104.2

68.1

241.0

70.0

135.2

146.9

174.9
186.0
181.0

204.9

107.8
60.9

75.9

61.1

325.1

192.0

175.0

137.1
162.9
225.1
227.2
86.1

140.8

226.0
162.1

180.9

221.0

3um (B)
-8

79
49
29
35
15
33
43

35

37

27
a7

23

43

35
19
31

33

21
15

17

27
49

17

21

35

37
33
19
15
23

29

17
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TenbHoe
Bpems

yAepxu-
BaHus 4|

112

1.19
6.Y1
0.75
0.76

0.91
6.56

0.79

0.78

0.72

0.30
0.51

0.82

0.44
0.81

0.86

0.75

1.02

0.98
1.12
0.93
0,94
11.10

0.65

0.95
0.94

0.67
6.56

Yys-
CTBU-
Tenb-

HOCTb'

oxkk

.
eooe

oot

ecoe

*kkg

LYYy

c.0.

c.0.
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OkoHuYaHne Tabnuubl b. 1

MecTnunabl™ Howmep NoHu- Keaau- Macca DP1 1-1 SRM 2-ih SRM OTHOCK- Yys-
(MeTabonuTbl) CAS2* 3auua MOJIeKy- Q1 (B) wmacca 3Hep- mMacca 3Hep- Te€/bHOe  CTBU-
nApHbIA - (a.e.Mm.) 03 ms 03 msa Bpems Tenb-
VNOH (a.e.m.; KOJMIN- |a c.m.: KOMIU- YHAEPXN- HocTb
3un (B) 3uu (B) BaHus 4
Tpuknonup 55335-06-3  ESI - [M-H] - 255.9 -16 197.9 -12 219.8 -6 0.75
lpuyuknason 41814-78-2  ESI + 190.0 46 163.1 31 136.2 37 11|
Tpugemopd 24602-86-6 ESI ¢ 298.3 56 130.1 35 116.1 33 1.34 oo
TpuaTasuH 1912-26-1 ESI ¢ 230.1 26 99.1 33 132.1 29 0.95
Tpu- 141517-21-7  ESI + 4091 11 1861 23 2061 21 1.03
G nokcmcTpobuH
Tpudpnymuson 68694-11-1  ESl ¢ 346.0 6 278.0 17 73.1 23 1.05
Tpudnymypou 64628-44-0 ESI- [M-H] - 357.0 -16 154,0 -14 175.9 -22 1.03 eoee
Tpudpnycyne- cee
126535-15-7 ESI ¢ 493.1 46 264.0 29 238.0 29 0.83
ypoH-meTun
meml:'e“ca”a“' 95266-40-3 ESI# 2531 71 688 29 2070 17 057 -
Tpwue-(1,3-
avnxnop-
13674-87-8 ESI ¢ 430.9 66 98.9 31 209.0 21 c.o. c.0.
nsonponun)-
thocdar
TpuTuUKoHason 131983-72-7 ESI ¢ 318.1 36 70.2 33 125.2 41 0.95 hidd
| putocynbdy- .
poH 142469-14-5 ESI ¢ (M*NH4)»  463.1 1 195.0 29 145.0 59 0.76
YHVKOHA30/ 83657-22-1  ESI * 292.1 31 70.1 37 125.1 37 6.66
BamMugotunoH 2275-23-2 ESI ¢ 288.0 16 14S.9 17 117.9 31 0.55 oo

MpumeyaHunsa
" HaumeHoBaHue nectuunpa (Metabonuta) Ha aHrIMIACKOM Si3blke MOXET OblTb YTOUYHEHO no Homepy CAS (CcM. npumevyaHue
2).
1 O6o3HauveHne «CAS* apnaeTtca a66pesmatypoit xChemecal Abstract Service*. CAS npegctaBnsieT co6oit MexayHapoaHblii
cTaHAapT A1 ONUCaHUA HaMMEHOBAaHWA 1 CBOWCTB XnMMnyecknx BewecTs. CornacHo ykasaHHOMY MexAyHapoJHOMY cTaHjap-
Ty KaXZ0My W3BECTHOMY XMMUYECKOMY BELLECTBY, B TOM Y/C/Ie M30MEPAM XUMWUYECKNX BELLeCcTB, MPUCBaNBaeTCA YHUKaNbHbI
HOMEp, KOTOPbIV COCTOUT U3 Tpex uupoBbIxX rpynn. Mepsas rpynna MoXeT cojepxaTb [0 CEMW uucen, BTOpas - [0 ABYX
Homepa CAS koaupyloTCsi Tak HasbiBaeMO «MNPOBEPOYHOI CyMMOIi», KOTOpas COAEepPXUTCA B TpeTbeil uudposoit rpynne. C
1965 r. no HacTosuwee spema B cTaHgapTe CAS 3apernctpuposaHo 0kos0 70 MUJIMOHOB OTAE/bHbLIX XUMUYECKNX BELLeCTB
Ans paboTbl ¢ cuctemoii Homepos CAS C LieNblo NOVCKa BELWeCTB, yTOYHEHNA UX HAMMEHOBaHWUI 1 XapakTepucTuk ony6amnko
BaHbl NnaTHble N 6ecnnaTHble 6asbl AAHHbIX, HEKOTOPble U3 KOTOPbIX AOCTYMHbI B CETU WHTEPHET, Hanpumep, nNo aapecy
hapJAvww.C3s-no.org.

SlMoTeHynan geknacrepusaymn.

Y OTHOCMTenbHOe BpeMs yAepXWBaHUS paccunTbiBAlOT HA OCHOBE BPEMEHU YAepXUBaHUS akTMBHOrO BelljecTBa nectuuunga
«mazanun». B cnyyae ABYX NMKOB OTHOCUTE/NIbHOE BPEMS YAEPXNBAHUA paccunTbiBaloT No Hanbonee BLICOKOMY MUKY.

b * - AeTeKTMpoBaHNe C HauMeHbLUe YyBCTBUTENIbHOCTbIO;

*E% . NeTeKTUpOBaHWe C HauBbICLIEW YYBCTBUTENbHOCTbIO,

C.0. - CBEleHNs OTCYTCTBYIOT.

5.2 3HayeHns HanpsaXxeHWs ana paspeweHus knactepos (OP), npuBeaeHHble B NnpunoxeHun A gns npubopa API
2000e*. fOMXHbI 6bITb MOBbIWEHbLI HAa 20 B nNpu ncnonb3oBaHUM TaHAEMHOro macc-cnektpomeTtpa API 3000 wunn API
4000e*. Mpn 3TOM HEOOXOAMMO yYnUTbIBaTb, YTO BbICOKME 3HA4YeHUsA HanpshkeHnsa DP He TONbkKo paspyliaeT kaacTepsl,
HO MOXEeT NPUBECTU K (hparMeHTUPOBaHNIO NPEKYPCCPHbIX MOHOB B MOHHOM ucTouHuke (ESI). B cnyyae ncnonb3oBaHus
macc-cnektpomeTtpos API 3000** nnu API 4000** HeT Heo6XOAMMOCTM B COrNacoBaHUN YPOBHA 3HEPrUU KONAU3UK
MexXJy HUMW, Tak Kak pasHuua coctasnset meHee 5 B.

Mpu nNpumeHeHUU macc-cnekTpPOMeTpOoB APYTUX Mofesnieii TOYHOE 3HA4YeHWe IHepruu KoNnusnm onpepensoT B
Xofie npeaBapuTenbHbIX UCNbITAHWIA NECTULNAO0B, UCNONbL3YSA Pa3/IMUHble YPOBHN 3HEPTUN KONNNU3NN (HU3KWUI W BbICOKNIA
YPOBHM), Tak Kak OHN OKa3blBAOT MPAMOE B/IMSAHME HA UWHTEHCUMBHOCTb MaccoBOro nepexoga. Ha ocHoBe faHHbIX, Npu-
BefleHHbIX B Tabnuue b.1. n Ha6noAaeMoit pasHuLbl Mex/y YPOBHAMU 3HEPrnu KONnusunm ana npubopa moaenu «X» B
cpaBHeHun ¢ npu6opom AP| 2000e* MoryT 6biTb OLE€HEHbl 3HAYEHWS IHEePruu KONNAM3UKM ANa APYyrux nectuumpos. 3Ha-
YeHWA HanpsXxeHua ANs paspyweHus knacTtepoB (aHrn. «Declastering potential» nnn «Cone voltage») agns npu6opos
APYTUX Moaenein nognexart oTAeNnbHOMY onpejgeneHuto. B cpaBHeHUn ¢ napameTpaMmu, NPUBEAEHHbIMU B NPUNOXEHUN
A. YPOBHW 3HEPrumn KONNN3UN 0Ka3biBAIOT MEHbLUEEe B/IVSIHNE HA NHTEHCUBHOCTb MacCcOBOro nepexogaa.

* NaHHaa WHoOpMauus ABNAETCA PeKoOMeHAyemoil U npuBefeHa ANs yao6CTBa Nosb3oBaTeNeil HacTosAwero
cTaHgapTa.
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MpunoxeHne B
(pekomeHpyemoe)

BHYTpeHHsiA rpagyvMpoBKka no cnocoby fo6aBneHHOro nectuunga

B.1 BHYTpeHHAS rpajyupoBka no cnocoby fo6aBneHHOro nectuymnaa npusefeHa Ha pucyHke B.1.

Y - nnowapgb nuka nectuumpa; X - mMacca go6aBku nectuympa, MKr; |x| -macca nectuympga B aKCTpakTe npoobsl,
nonyvyaemas akctpanonsyueii, Mkr [Ao go6asneHusa nectnymnga (y = 0); (x =y) - oTpe3ok (CYHaknoH npamoii (b)].

PucyHokB.1
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MpunoxeHune I
(cnpaBoy4HOE)

PesynbTaTbl 3kCnepuMeHTa No oueHke TOYHOCTM MeTofda BIXKX-MC/MC onpefeneHus octaTOUYHbIX
KO/IM4yecTB Nectuyngos

.1 [laHHble MO OLEeHKe TOYHOCTN MeToAa, NOSyYeHHble B paMkax Mexn1abopaTopHbiX UCNbITAHWIA, NPOBEAEHHbIX
B cooTBeTcTBUM ¢ TOCT NCO 5725-1 n TOCT NCO 5725-2. npuBepfeHsbl B Tabnuuye .1.

Ta6nuya T.1 - [laHHbie MeTPOSIOrMYECKOrO NOATBEPXKAEHNA pPe3yNbTaToOB WCMbITAHUA NECTULUAOB, MONYYEHHbIE
nogrpynnoii us ®Pl chegepanbHoii paboyeit rpynnbl «AHanu3 CpeacTB 3aluTbl pacTeHnii u 6opb6bl ¢ BpeanuTenamm»
(obuwee KoNMYecTBO onNpegeneHnii Ana Bcex MmaTpuy npo6 n = 12000)

Mectnung OcHoBHaa xapaktepuctuka Jlo6aBneHHoe [laHHble 0 MOBTOPHOM KonnyecTtBo
MaTpuLbl Npo6bl KONMYeCcTBO Ne- HaxoXAeHuu necTuumpa nabopatopuii
ctuumaa, Mrlki - W, 9% RSD.% n
3.4.5-TpumeTtakap6b Bojocogepxalyas 0.100 97 22 35 7
3,4.5-TpumeTtakap6b 0.010 95 12 40 8
Auedpat 0.100 87 20 35 7
Auedar 0.010 85 23 40 8
Anpankap6 0.100 85 37 30 6
Anpukap6 0.010 82 31 35 7
A30KCMCTpPOO6UH 0.100 92 20 35 7
A30KCUCTPOGUH 0.010 97 11 35 7
Kap6apun 0.100 99 21 35 7
Kap6apun 0.010 96 17 40 8
Kapb6eHpasum 0.100 67 70 35 7
Kap6eHpasum 0.010 69 59 40 8
Kap6odypaH 0.100 104 24 35 7
Kap6odypaH 0.010 108 24 40 8
LinHocynbgypoH 0,100 83 25 35 7
LinHocynbdypoH 0.010 86 27 40 8
Knnpoguuun 0.100 77 40 30 6
KunpoanHun 0.010 75 51 35 7
[OumeToar 0.100 107 18 35 7
AumeToar 0.010 104 25 35 7
3TnoceHkapb 0.100 33 87 30 6
3TnodeHkapb 0.010 22 114 35 7
deHrekcamup 0.100 87 42 35 7
deHrekcamupg 0.010 75 65 35 7
DeHOoKCUK3P6 0.100 75 40 35 7
deHokcukap6b 0.010 75 53 40 8
deHnponumopd 0.100 72 35 35 7
deHnponumopd 0.010 59 64 40 8
PdnadeHoKCypoH 0.100 65 36 30 6
dnadeHoKCYypoH 0.010 64 56 40 8
Wmaszanun 0.100 74 38 25 5
Wmaszanun 0.010 94 22 25 5
Mmupgaknonpug, 0.100 99 12 35 7
Mmungaknonpug 0.010 102 15 40 8
MHpokcakap6 0.100 71 38 35 7
MNHpokcakap6 0.010 62 67 35 7
MnpoBanunkap6 0.100 96 17 35 7
Mnposanukap6 0.010 96 14 40 8
M3onporypoH 0.100 99 18 35 7
M3onporypoH 0.010 93 40 40 8
JINHYpPOH 0.100 91 23 35 7
JNINHYpOH 0.010 87 30 40 8
MeTanakcun 0.100 103 16 35 7
MeTtanakcun 0.010 107 19 40 8
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OkKoH4YaHue Tabnuubl M. 1
MecTtuuyng OcHOBHas xapakTepHei!-

Ka MaTpuubl Npo6bl

MeTamugodoc
MBTamugodoc
MBTuoKap6
MeTunokap6
MBTOMUN
MeTtomun
MeTokcudeHoumnsg
MeTokcudeHoung
MBTOnaxnop
MBTonaxnop
MBTCynbypoH-MeTUN
MBTCYyNnbypOH-MeTHN
MoHokpoTodoc
MoHokpoTodhoc
Okcamun
Okcamun
OKkcnpgemeToH-MeTun
OKkcupemeToH-meTun
MukKokcnMcTpobuH
MuKoKCcMcTpo6UH
Mupumukap6
Mupumunkap6
Mpomekap6
Mpomekap6
Mponamokap6
Mponamokap6
Mponokcyp
Mponokcyp
MpocynbgypoH
MpocynbdypoH
MuMBTPO3UH
MUMBTPO3UH
MupaknocTpobuH
MupaknocTpo6uH
MupumBTaHNN
MupumeTtannn
CnupokcaMmuH
CnupokcamMmuH
TebykoHason
TebykoHason
TebydBHO3NA
TebydeHo3ung
TnabeHpgaszon
TunabeHpason

BOAOCOAepXaLLas

Twaknonpupg
Twnaknonpupg
TudeHcynb@ypoOH-MBTUN
TudeHcynbhypoH-MBTUN
TunodaHoke

TnotaHokc

BamnpoTunoH
BamungotuoH

flo6aBneHHoe

KONINYecTBO ne-

cTuumnaa, mr/kr
0.100
0.010
0.100
0.010
0.100
0.010
0.100
0.010
0.100
0.010
0.100
0,010
0.100
0.010
0.100
0.010
0.100
0.010
0.100
0.010
0.100
0.010
0.100
0.010
0.100
0.010
0.100
0.010
0.100
0.010
0.100
0.010
0.100
0.010
0.100
0.010
0.100
0,010
0.100
0.010
0.100
0,010
0.100
0.010
0.100
0,010
0.100
0.010
0.100
0.010
0.100
0.010

FOCT 32690—2014

[laHHble 0 NOBTOPHOM
HaxoxgeHuun nectumunpa

W.% RSD. % n
77 22 35
70 16 40
91 21 35
91 19 40
106 29 30
108 34 35
98 10 30
85 50 30
93 19 35
107 50 40
94 14 35
92 18 40
113 29 35
108 17 35
109 19 35
111 14 40
112 17 35
112 15 40
72 33 35
74 46 35
94 20 35
97 13 40
92 18 35
94 20 40
73 30 35
68 38 40
100 21 35
107 24 40
101 21 35
97 17 40
79 35 35
86 34 40
70 49 35
61 70 35
86 28 35
80 44 40
72 42 35
72 45 35
83 32 35
96 33 30
84 41 35
80 42 40
85 27 35
87 38 40
77 57 35
79 53 40
95 13 35
90 13 40
78 39 30
78 18 25
101 36 30
98 26 35

Konunuectso
na6oparto-

puii
7

N O U0 N 0NN 0N NNN 0N NN NN N0 N0 N0 NNN®ONyO NN N® g0y O ©

.2 CBefeHns 06 OTAENbHbIX WCMbITAHUSAX NO METPOSOTNYECKOMY MOATBEPXAEHNIO pe3ynbTaToB ONpeAeeHuns
0CTaTOUYHbIX KO/INYECTB NecTULNA0B NpuBeAeHbl B Tabnuue .2
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Ta6nuuya [.2- CBeAeHUs 06 OTAE/bHbIX UCMbITAHMAX MO METPOIOTMYECKOMY MOATBEPXAEHNIO pe3ynbTaToB onpe-
[LeNeHNsi OCTATOYHbIX KOSIMYECTB necTuymaos (06uee KONUYECTBO OnpeaesneHnii Ans Bcex MaTpuy npo6 n = 18000)

MecTtuung OcHoBHasA xapakrepu- flo6aBneHHoe  [JlaHHble 0 noBTopHOM  Konwuue-

CTUKa MaTpuLibl NPo6bl KOMIMYECTBO Ne-  HaxOoXJeHuu nectu-  cTBO na-

cTuumga (cpea- unpa 6opaTtopuii

Hee 3HauyeHue), IV.% RSD. n
Mr/Kr %

2.4-D Bofocojepxalyas 0.050 107 6 7 1
3.4.5-TpumeTtakap6b 0.100 83 19 67 3
3-fnpgpokcnkapbodypaH 0.100 98 17 88 5
5-TnapokcnkneToanymMcynboH 0.100 92 49 12 1
AbameKTuH 0.025 60 26 17 2
Auedar 0.025 78 25 200 5
Aueramunpug 0.025 85 16 121 6
Angnkap6 0.025 76 37 148 5
Anpukap6-cynbdokeng 0.100 108 27 98 4
Anbaokcukap6 0.099 94 22 101 5
AmnpgocynbdypoH 0.100 91 21 66 2
ATpasuH 0.100 88 17 71 2
A30KCUCTPOGUH 0.050 82 21 183 7
Bap6aH 0.025 74 16 17 1
BeHanakcun 0.025 73 20 44 2
BeHpnokap6 0.075 101 25 90 4
BeHcynbypoH-meTun 0.100 89 17 65 2
Bockanug, 0.025 83 16 30 3
BpomokcuHun 0.050 112 4 7 1
BpomykoHason 0.025 72 19 42 1
Banupumart 0.100 94 17 3 1
BanpodeynH 0.025 68 23 41 1
BaTtokap6okcum 0.100 78 49 74 3
BaTtokap6okcum-cynbtokeng 0.100 113 24 70 2
BaTtokcnkap6okcum 0.100 94 20 72 2
Kapycadgoc 0.025 75 22 45 2
Kap6apun 0.025 90 20 212 8
Kap6eHpgasnm 0.025 68 42 150 7
Kap6sTamung, 0.025 85 14 17 1
Kap6cdypaH 0.025 90 19 155 6
Kap6odypaH-3-keTo 0.099 93 13 3 1
KapBoH 0.099 60 23 3 1
XnopteHBnHgoc 0.100 73 31 5 1
XnopunaasoH 0.025 84 16 17 1
Xnopnpodam 0.100 40 17 5 1
Xnopnupudoc 0.100 87 14 3 1
XnopcynbypoH 0.100 89 21 67 2
LMHNAOoH-3TUN 0.025 54 25 17 1
KnHocynbthypoH 0.100 93 17 64 3
KnsToaum 0.100 78 28 27 1
Knetogum-muMunH-cynbdoH 0.100 114 10 12 1
Knetoanm-nmM nH-cynbokeng 0,100 108 13 12 1
Kap6BTamung, 0.025 85 14 17 1
Kap6odypaH 0.025 90 19 155 6
KneTtoamm-cynboH 0.100 134 15 12 1
Knetogum-cynbgokcug 0.100 138 4 5 1
KnodeHTesnH 0.025 49 35 17 1
Liuknokcnanm 0.010 60 40 38 2
LnmokcaHunn 0.025 66 29 15 2
LinnpokoHason 0.025 74 24 21 2
LinnpogunHun 0.025 71 24 159 7
LinpomasuH 0.025 19 71 8 1
ABmeToH-B-meTun 0.025 78 29 171 6
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MpogonxeHnne Tabnuybl .2

Mectnuyng OcHoBHas xapaktepu- [lo6asneHHoe [aHHble 0 noBTOp-  Kosnnuye-
cTuka MaTpuubl Npobbl  KOMUYECTBO ne- HOM HaxoXxgaeHunu CTBO Nna-
cTuymaa (cpea- nectuuynga 6opaTo-
Hee 3HauyeHune), W.% RSD. n pun
Mmr/Kr %
flemMeTOoH-B-MeTuUNCynbdoH Bojocofepxallias 0.025 98 21 192 7
Necmegudam 0.100 115 27 40 1
NlecmeTundopx»amugonmpumunkap6 0.030 92 5 6 1
NecmBTUN-NUupumMunkap6 0.030 88 4 6 1
Avna3nHoH 0.075 86 16 4 1
AunxnopdnyaHug 0.025 34 98 13 1
[vkpoTodhoc 0.025 82 17 41 1
AvetoceHkap6b 0.025 82 18 48 2
[NndeHoxoHason 0.025 53 49 43 1
Avdny6eH3ypoH 0.025 74 35 88 3
AndnydeHnkaH 0.025 52 43 18 1
AvmBTaxnop 0,025 76 20 17 1
AvmeToar 0.025 90 19 206 6
AumeTOomMopd 0.025 63 24 19 1
AvHukoHason 0.025 59 37 40 2
AvndernnnamuH 0.025 64 36 35 1
[inypoH 0.100 82 18 67 2
2noxcuxoHason 0.025 64 27 37 1
ATucthenxapb 0.025 57 39 90 6
STnodeHkapb-cynbdoH 0,100 104 19 78 3
3Tuotenxap6-cynbokecuny 0.100 148 23 65 3
OTUOH 0.025 70 26 15 1
OT1odhymecart 0.025 75 19 15 1
ST1onpodhoc 0.025 54 28 15 1
STocheHnpoxc 0.025 52 52 6 1
damokcanoH 0.025 48 51 24 2
deHax» ugoc 0.025 80 24 13 1
deHamugoc-cynboH 0.025 88 14 15 1
PeHax» ngoc-cynbokeng 0.025 101 22 15 1
deHapumon 0.025 66 22 15 1
deHasaxBUH 0.025 58 43 12 1
deHbyKkoHa30n 0.025 58 29 37 1
®eHb6yTaTUH-0KCUA, 0.025 27 34 8 1
deHdypam 0.025 61 44 14 1
deHrekcamng, 0.025 81 30 207 6
DEeHUTPOTMOH 0.025 74 35 8 1
deHoxcmxapb 0.025 73 26 192 6
deHnponux»opd 0.025 67 29 163 5
deHnupokcumart 0.025 58 34 41 2
DeHTNOoH 0.025 72 19 15 1
P eHIMoH-cynboH 0.025 74 19 15 1
deHrnoH-cynboxcusg 0.025 95 19 15 1
DdUNpoHUn 0.025 70 27 34 1
dnasacynbdypoH 0.100 77 33 64 2
dnopacynam 0.010 920 3 5 1
dnyasncon 0.025 70 18 31 1
dnyasndon-6ytun 0.025 55 27 12 1
dnyasuncon-P-6ytun 0.100 60 28 74 3
DyANOKCOHUN 0.010 68 37 95 4
dnydeHaueT 0.025 68 33 24 2
dnydeHoXcypoH 0.025 63 37 154 5
D YyKBUHXOHA30/ 0.025 70 43 29 1
dnypTax»oH 0.025 73 24 12 1
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MpogomkeHue Tabnuybl .2
Mectuyng OcHOBHas xapaktepu-

CTUKa MaTpuubl Npo6sl

dnycunason
dnyTtpuadcon
docTnasar
dypaTnokap6
FanodeHouny,
Fanoxcudon
Fanokcundon-arokcnatun
Fanokcudon-metun
MHpokcakap6
NopocynbypoH-meTnn
MoKkcuHun
Mnposanukap6
MN30npoTypoH
Waokcadnyton
KpesokcumHueTnn
Nenauynn

JInHypoH
NydeHoypoH

MCPA

Mekap6am
Mekonpon-P
MenaHunnpum
MenpoHun
Me3oTpuoH
MeTtanakcun
MeTtamuTpoH
MeTkoHason
MeTa6eH3TnasypoH
MeTtamugodoc
MeTtupgaTtunoH
MeTnoxap6
(Mepxantogumeryp)
MeTunoxap6cynboH
MeTuokap6-cynbokecuns
MeTtomun
MeTokcuteHosng
MeTo6pomypoH
MeTtonaxnop
MeTocynam
MeTcynbypoH-meTun
MoHokpoTodoc
MOHOMMHYPOH
Mukno6yTtaHun
HukocynbdypoH
Hutennupam
Odpypak

OwmeToar
Okcagukeun
Okcamun

BojocoAepxalas

OkcugemeToH-mernn
MeHKkoHason
MeHKNKYpOH
deHmegndam

32

flo6aBneHHoe
KONMyecTBO ne-

[aHHble 0 NOBTOP-
HOM HaxoXpgeHuu

cTuymga (cpea- nectuymnga

Hee 3HaueHue), W, % RSD, n
mr/ler %
0.025 61 33 13
0.100 94 16 15
0.010 88 5 5
0.100 65 27 91
0.025 84 16 33
0.055 104 27 10
0.100 68 24 67
0.100 65 20 67
0.010 57 52 42
0.010 91 10 5
0.050 106 4 7
0.050 94 20 32
0.100 85 18 77
0.100 91 40 71
0.025 69 28 14
0.025 74 22 13
0.100 81 21 90
0.025 62 48 76
0.050 116 9 7
0.025 59 26 12
0.050 110 13 7
0,025 79 20 16
0.025 76 23 35
0.055 45 18 10
0.025 88 21 196
0,050 65 30 82
0.025 47 42 31
0.025 75 34 13
0.025 68 29 193
0.025 66 33 31
0.050 86 24 175
0,099 93 24 22
0.099 106 10 12
0.025 94 35 145
0.025 84 24 87
0.050 105 15 12
0,100 83 16 75
0.025 97 19 9
0.100 91 18 61
0.025 91 18 177
0.025 90 16 25
0.025 77 29 35
0.100 85 23 65
0.025 51 69 30
0.025 82 21 29
0.025 90 21 182
0.010 97 14 3
0.025 96 22 118
0.025 100 29 139
0.025 70 35 31
0,025 64 27 29
0.100 114 31 39
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OkKOHYaHue Tabnuubl .2

Mectnuyng OcHoBHas xapaktepu- [lo6asneHHoe [aHHble 0 noBTOp-  Kosnnuye-
cTuka MaTpuubl Npobbl  KOMUYECTBO ne- HOM HaxoXxgaeHunu CTBO Na-
cTuynga (cpea- nectuymga 6opaTo-
Hee 3HauyeHune), W.% RSD. n pwii
MT/KT %
dopar Bojocoaepxauwasn 0.025 46 29 11 1
dopaT-cynbgokecng 0.100 123 7 5 1
do3anoH 0.099 11 42 3 1
MnKoKCUCcTpPo6GUH 0.025 63 33 22 3
Mupumnkap6 0.025 85 26 190 5
MpodeHodoc 0.025 66 23 29 1
Mpomekap6 0.100 86 20 99 4
Mponamokap6 0.025 52 40 119 6
Mponaprut 0.025 57 40 37 1
MponukoHason 0.025 62 22 30 1
Mponokcyp 0.025 87 19 203 6
Mponusamung 0,025 77 18 15 1
MpocynbdypoH 0.100 98 21 65 2
MumeTposnH 0.050 72 30 119 6
Mupaknocrpo6uH 0.025 82 36 22 3
Mupasodoc 0.025 62 19 30 1
Mupupabex 0.025 59 45 37 1
MupungadeHTnoH 0.025 76 17 31 1
Mupupar 0.025 59 70 63 3
MupudeHoke 0.025 61 21 13 1
MupumeTtakun 0.025 81 20 191 6
Mupunpokcudex 0.025 62 25 31 1
KenHmepak 0.050 99 40 9 2
Keusanodon-atun 0.100 61 22 65 2
PumcynbdypoH 0.100 83 24 66 3
CnnHo3apg 0.025 50 32 16 2
CnHpokcamMunH 0.025 69 32 120 5
TebykoHason 0.025 75 24 195 6
TebydeHosung 0.025 86 20 124 7
TebydeHnupag, 0.025 64 36 29 1
Tedny6eH3ypoH 0.025 77 36 53 3
TepbyTnnasuH 0.025 75 21 15 1
TeTpakoHason 0.025 64 32 39 3
TnabeHnpgason 0.025 70 31 144 8
Twnaknonpupg 0,050 84 26 111 7
TunameTokcam 0.040 82 20 23 5
TudeHcynbypoH-MmeTun 0.050 110 9 7 1
Trnoaukap6 0.050 68 47 117 6
TuodaHoke 0.100 68 42 58 4
TuodaHokc-cynboH 0.010 90 5 5 1
TnodaHoKc-cynbdokeng 0.050 125 34 7 1
TuodaHaT-meTnn 0.025 20 112 29 3
Tonundnyanung 0.025 63 64 16 2
TpuagumedoH 0.025 79 19 17 2
TpuacynbdypoH 0.100 84 25 65 2
Tpuasogoc 0,025 72 24 28 1
TpuxnopdoH 0.055 87 13 10 1
TpupnoKCUCTpobuH 0.025 60 44 20 2
Tpudnybinzon 0.025 42 55 25 1
TpudnymypoH 0.025 62 36 68 3
TpudnycynbypoH-meTun 0.050 101 10 7 1
TpudopuH 0,025 81 27 45 4
BamupgoTtnoH 0.100 83 39 72 3
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.3 lononHUTeNbHbIE CBEAEHNA O NOATBEPXKAEHUN Pe3yNbTaTOB UCMbITAHWA OCTATOYHbIX KONIMYECTB NECTULMAO0B
cofepxaTca B UHTepHeT-6a3e gaHHbIX No agpecy http://www.crl-pestjcides-datapool.eu.

B tabnunuax .1 n M2 npumeHSAOT cnegyoline cokpaleHums:

- RSD - oTHOoCMTeNnbHOe cTaHaapTHoe oTkNoHeHne (RSDm- nosTopsemocTn. RSD,, - BOCNPOM3BOAUMOCTH), CO-
OTBETCTBEHHO;

- W- oTHOCKUTeNbHOE KOJINYecTBO A06aBNEHHOro necTuymaa, o6HapyXeHHoe nocne UCnbiTaHus;

- M- KO/MN4YeCcTBO onpepenieHunit.

Bce 3HaYeHWsA OTHOCUTENIbLHOTO CTaHA4apTHOro oTkNoHeHnUst (RSD/RSDy.) UMeOT 0O4NHAKOBYI0 BECOMOCTb.
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EN 15637:2008

Technical report
CEN/TR 15641:2007

FOCT 32690—2014

Bubnuorpadgus

Foods of plant origin - Determination of pesticide residues using LC-
MS/MS following methanol extraction and clean-up using diatoma-
ceous earth

Food analysis - Determination of pesticide residues by LC-MS/MS -
Tandem mass spectrometric parameters; German version CEfATR

15641:2007
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