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1. PAPMAKOIIEMHBIN AHAJIN3 JIEKAPCTBEHHBIX ITIPEITIAPATOB
HA OCHOBE AMUHOKHUCJIOT

Ha ¢apmaneBtuueckom poiHke Poccum mpeactaBieHbl JIEKapCTBEHHBIC
npenaparbl, COJAEpKallue B CBOEM COCTAaBE KaK He3aMEHUMBIE, TaK U 3aMEHUMBIE, T.€.
CUHTE3UPYEMbIE B OpraHU3M€E, AMUHOKHUCIOTHI. [IprieM aMUHOKHUCIIOT PEKOMEHIOBaH
Opy JICUEHUH HEKOTOphIX Oone3nedl. [lpuHuMas JexkapcTBEHHBIE CpE/ICTBa,
coJiepKalllhie ONpPENEICHHYI0 aMUHOKHUCIOTY WIM WX KOMOHWHAIUIO, MPOHCXOJMT
BO3/ICHCTBHE HAa OOMEHHBIE MPOIECChl, MPOUCXOMASIINE KOHKPETHO MpH JaHHOM
3a00J1eBaHUU.

CBOOOJHBIE aMMHOKHUCIOTHI OOBIYHO U3BJIEKAIOTCS U3 Pa3HOOOpa3HbIX
3€pHOBBIX MPOJIYKTOB (Hampumep, U3 OTpyOeill HEOYMILEHHOro puca), u3
XOJIOJHOTIPECCOBAHHBIX JAPOXIKEH U MOJOUYHBIX OeikoB. [IpenmapaTbl aMUHOKHUCIOT,
coaepxkamue L-popmy, cuuTaroTcs Hanbojee COBMECTUMBIMU C OHOXUMHUEH
YeJIOBEYECKOI0 OpraHn3ma.

B cBsi3u ¢ Bo3pacTarommM HHTEPECOM K IpernapaTaM Ha OCHOBE AMUHOKHUCIIOT,
IIPEACTABIISIETCS.  AKTYAJIBHBIM HM3Y4YEHME HX XHMHYECKHUX CBOMCTB, METOJOB
KOJIMYECTBEHHOTO OMNPENETIEHUsI, YTO JIETJI0O B OCHOBY JAHHOTO METOJUYECKOIrO
nocoous.

Hacrosimiee mnocobue cocraBiieHO B COOTBETCTBUM ¢ IIporpammoit 1o
dbapmarieBTUUECKOW XuUMUHU, TpeboBaHusiMu [ocymapcTBeHHO# (apmakorien u
JNEUCTBYIOUIMX HOPMATHBHBIX JIOKYMEHTOB.

[locoOue mpeaHa3HayeHO  JJII  CAMOCTOSITENIbHONW pPabOThl  CTYICHTOB
OYHOTO M 3a0YHOTO (PaKyJIbTETOB.

1.1. MeToan4yeckue yKazaHus JJIsl CTY/ICHTOB

1.Tema: AHanu3 aMUHOKHUCIIOT aTuaTHIECKOTO psija.

1.1. BBeaenme. V3yueHue CBOMCTB U METOJIOB aHAJIM3a JICKAPCTBEHHBIX BEIIECTB —
aMHUHOKHUCJIOT  ajnudarhudeckoro psga  (KHCIOoTa  TIIOTAMHUHOBAs,  KHCJIOTa
aMUHOKAIIPOHOBAsI, Y-aMUHOMACIIsSIHAsI KHUCJI0Ta (aMUHAJIOH), METHOHHWH, LMCTEHH,
alleTWIIIMCTENH, TMEHUIMJUIAMUH, THUpaleTaM, HaTpus U Kajlblus dJeTaT (TeTaluH
KaJIbIUs), KamTONpPWI, OJHAJampWi, MepajaH, TeTypaM) IO3BOJMUT 3aKperuTh
TEOPETHUECKHE 3HAHMSI MO0 OCOOCHHOCTSM aHadM3a W XPaHEHUS JTAaHHOW TPYIIIbI
BEIIECTB M OCBOUTH IIPAKTUYECKHE YMEHHUS II0 OICHKE KayeCTBA KHUCIIOThI

IJIFOTAMMHOBOM 1O IEUCTBYIOLIEH HOPMAaTUBHOM JOKYMEHTALIUH.



1.1.1.CaMOnoaAroToBKAa K 3aHATHIO.

B mporecce camomoaroToBku HEOOXOIUMO H3YUUTh!

1.1.1.
1.1.2.
1.1.3.
1.14.

psna.

1.15.

OO011yI0 XapaKTepUCTUKY TaHHOW TPYIIIbI BEIIECTB.

Xumuyeckue GopMyIibl U JATUHCKHE HAa3BaHUsI MPENapaToB.

MeTtoabl yCTaHOBJIEHUS MTOAIMHHOCTH aMUHOKHUCIIOT.

MeToap1 yCTaHOBIICHHS TOOPOKAYECTBEHHOCTH AMUHOKHUCIIOT aTi(PaTUIECKOro

MeTOI[BI KOJIMICCTBCHHOI'O OIIPCACIICHUS:

1.1.5.1. KucCJIO0THO-OCHOBHOE TUTPOBAHKE B BOJIHOM U HEBOJHOM Ccpejiax.

1.1.5.2. ®opMONbHBIN METOS.

1.1.5.3. Ompenenenue azora no metoay Krenpmans.

1.1.6.

[IpuMeHeHrne aMUHOKUCTOT alM(aTUYECKOTO psAla B MEAULMHCKON ITPaKTUKE.

1.1.1.2.11han camono0zomoeKu:

I[JBI OBJIaJACHUA YKAa3aHHBIMH 3HAHUAMU CTYICHT OOJIKCH U3YUHNTh!:

- MaTepUAJI JICKIIAN IO TEME 3aHSITHS,

- TGOpeTHLIeCKI/Iﬁ MaTcpuall ,HaHHOﬁ MCTOANYKH,

- pa3eiibl pEKOMEHIYEMON JIUTEPATYPBHI;

- pCHIUTB 3a4a4H, IIPCACTABIICHHLIC B I[aHHOﬁ MCTOIUYKC.

1.1.1.3. Pexomendyemasn n1umepamypa:

A) Obsi3aTesibHANA:

1.

benmukos B.I'. ®apmanestuueckas xumusa. B 2 u: Y.1. OOGmas
dapmaneBtuueckas xumuda; Y.2. CneumanbHas (apmaneBTHUECKas XHUMMUS:
VYueb. mis By30B. — [Isturopck, 2003.

JlaGopatopubie  paboThl 1O  (apMalleBTUYECKOM  XuMHUU:  YuyeOHOoe
nocobue/benmukoB B.I'., Bepreitunk E.H., Komnanuesa E.B., Kyms W.A.,
JlykpsaunkoBa I'.W., Caymkuna A.C., Tupacnonsckas C.I'./mox pen. E.H.
Bepreitunuka, E.B. KomnanueBoit. — 2-e u3a., nepepad. u jgom. — [IsaTuropck,
2003.

dapmarneBTHUECKas XxuMus: yued. mocooue/moxa pen. A.Il. ApzamaciieBa. — 3-¢
u3a., uctp. — M.: T'DOTAP — Menaua, 2006.

[INocynapctBennas dapmakoness CCCP, 11-e uzn. Beim. 1. OOGmue meTombl
a"Haimmza.- M.: Menununa, 1987.

locynapctBennas dapmakoness P® Xll/”’U3narensctBo “Hayunbiii 1meHTp
AKCIIEPTU3bI CPEACTB MEIULIMHCKOTO puMeHeHus”, 2008.



6.

Caymkuna A.C. COopHuK 3amaud 1o ¢apMaleBTHYECKOW XUMUU: Y4eOHOe
nocobue mo ¢apManeBTUYECKON XUMHUU JJIsl CTYIEHTOB (hapMaleBTHUECKUX
BYy30B U (papmaiieBTHUECKUX (PaKyIbTeToB MeAUIMHCKUX BY30B / Ilox pen.
B.I'. benmukosa. — [Iaturopck: U3n-so Iatl' @A, 2003.

b) JlonoJiHUTEIbHAS:

1.

2.
3.

PykoBoACTBO K 1a0OpaTOpHBIM 3aHATHAM IO (PapMalleBTUUYECKOW XHUMHM:
VY4eOH. nutepar. sl cTyAeHTOB dapmall. By30B M ¢akynbTeToB. / A.IL
Apzamacues, 3.H. Axcenosa, O.I1. Auapuanosa u ap. — M.: Menunmna, 2001,
Ap3samacueB A.Il. ®apmakonelinsiii ananus. — M.: Meaununa, 1971.
PykoBoACTBO K 1a00paTOpHBIM 3aHATHSAM IO (apMaIeBTUYECKOH XUMHUH. /
ITon pen. Cenonsa ILJI. - M.: Menuuuna, 1978.

1.1.1.4.Konmponvuwsie 6onpocei:

1.

KakumMy  XMMHYECKMMHM  PEaKkUUsMH  yCTaHABIMBAECTCA  MOJIMHHOCTH
npenaparoB aMHUHOKUCIOT? Hanuimmre ypaBHEHUS peaKIUii.

Hannume xakux mnpumeceld YCTaHABIMBAIOT B JIEKAPCTBEHHBIX BEIIECTBAX
IpenapaToB aMUHOKUCIIOT?

Kakne wmeTompl  HCHONB3YHOT UL KOJWYECTBEHHOIO  ONPENEIICHMS
JIEKapCTBEHHBIX BELIECTB NpENapaToB aMUHOKWCIOT? Hanummwre ypaBHEHUS
peaKUnil.

Kakue ucnbiTanusi, kpome (hapMakomnelHbIX, MOTYT OBITh MCIOJIb30BaHbI JIJIs
uaeHTU(UKAIMN  (PYHKIMOHAIBHBIX TPYII, BXOIAIIMX B COCTaB MOJIEKYJ
JIEKapCTBEHHBIX BELIECTB IAHHOM TPYIIIbI?

Kakumu meronamu, kpome (papMakoNeHbIX, MOXHO MPOBECTH OIpEAeSICHUE
KOJIMYECTBEHHOI'O COJEpKAHUs JIEKAPCTBEHHBIX BEILIECTB — IPENAparoB
aMUHOKHUCIOT? Hanuimmre ypaBHEHUS pEeaKIU.

OOBbsicHUTE 0COOCHHOCTH XPAHEHHS MPETapaToB aMUHOKHUCIIOT.

1.2. PabGora Ha 3aHATUM:

1.2.1. TIpoBepka MOATOTOBICHHOCTHU K 3aHSATHIO:

- 110 OuJIeTaM BXOJAHOTO KOHTpOJIs (nmpujioxkenue B);
- 110 TECTOBBIM 3aIaHUAM (MPHUJI0KeHHe A);

- METOZOM OIPOCa;

- pEIICHHEM CUTYaIllMOHHBIX 33134 (mpujiokenue B).

- KOppCKL{I/IH HCXOOHOT'O YPOBHA 3HAaHUU CTYACHTOB U ITOCTAHOBKA 3a1a4.

- Pactipenenenme nHaMBUAYyaIbHbBIX 3aJaHAMN.



- CamocTosrenpHas padota u oQpopMIIeHUE TPOTOKOJIOB.
- HToroBblif KOHTPOJH MTyTEM MUCHMEHHOTO KOHTPOJIS (10 OMIeTam);
- Ilyrem yctHOrO 0Ompoca.
1.2.2. Koppekiuus HCXOJHOTO YPOBHS 3HaHUMN CTYJCHTOB U TOCTAHOBKA 3a]1a4.
1.2.3. Opranu3zanus coJaep:KkaHusi CaMOCTOSTEILHOM paOOThI:
AHanu3 KUCIOTHI TNIFOTAMUHOBOM MPOBECTU B COOTBETCTBUU C TpeboBanusiMu OC
42-2722-96 «KucnoTa riroTaMUHOBAs: ONKCaHUE, PACTBOPUMOCTD, IO NIMHHOCT,
yAEIbHOE BpaIleHNE, XJIOPUIAbI, OPTaHUIECKHUE TPUMECH M KOJIMYECTBEHHOE
orpeJeieHHe.
1.2.4. VITOTOBBII KOHTPOJIb:
CtyaeHT nomkeH 0hOpMHUTH MPOTOKOJI, TPOBEPUTH €ro y MpernoaBaTess U MpOUTH
co0eceoBaHNe IO KOHTPOJIO YCBOCHHS TEOPETUIECKUX BOMIPOCOB, OBJIAICHHUIO
MPAKTUYECKUMU YMEHUSIMHU.

1.3. CTyaeHT 10J1KeH 3HATH B pe3yJibTaTe 3aHATHSA:

1.3.1. Xumudeckyto Gopmyy KUCIOTHI TIFOTAMUHOBOM.

1.3.2. Onpenenenne pacTBOPUMOCTH KUCIOTHI TITFOTAMHHOBOIA.
1.3.3. Peakiny noUIMHHOCTHA KHUCIOTHI TIIFOTAMHUHOBOM.

1.3.4. OnpeneneHue yaeapHOTO BPAIICHUS KUCIOTHI TIIIOTAMUHOBOM.
1.3.5. Peaknuun, nexaniyie B OCHOBE UCIIBITAHUM, HA YUCTOTY.

1.3.6. AnkanuMeTpUYeCKHi METO ] aHAIHA3a.

1.4. CryaeHT 10J15KeH YMETh B pe3y/ibTaTe 3aHATHSA

1.4.1. TIpoBOAUTH peaKkMU MOJJIUHHOCTH HAa KUCIIOTY IIIOTAMUHOBYIO.

1.4.2. TIpoBoAUTH OTpEACICHNE PACTBOPUMOCTH KUCIIOTHI TIIFOTAMUHOBOM.

1.4.3. Onpenensitb OOIIETEXHOJOTMYECKUE PUMECH ITAIOHHBIM METOJIOM.

1.4.4. Onpenensats cnenuduyueckue mpuMecu 0€33TaJTOHHBIM METOIOM.

1.4.5. Onpenensite yaeabHOE BpalleHue.

1.4.6. BeiOpaTh niist aHayim3a peakTUBBI, TUTPAHTHI TpebyeMoi B @C KOHIIEHTpaIuH,
WHIUKATOPHI, HEOOXOAMMBIE JIJISi TATPOBAHHSL.

1.4.7. BoiOpaTh A5 BBINOJIHEHUS aHAIN3a MOCY1y ONTUMAIBHOTO 00beMa.

1.4.8. OT™MepsITh peaKTUBBI U TUTPOBAHHBIE PACTBOPHI.

1.4.9. OTBemBaTh HABECKU HA PYYHBIX U aHAJTUTUYECKUX Becax.

1.4.10. PaccuuThiBaTh TUTP MO OMPEACIIIEMOMY BEIIECTBY, TEOPETUUYECKUI 00BEM
TUTpaHTa Ha npuBeAeHHyIo B @C HaBecKy.



1.4.11. TlpoBOUTh MPOIECC ANTKATUMETPUUECKOTO THUTPOBaHUSA U (UKCHUPOBATH
TOYKY SKBUBAJICHTHOCTH.

1.4.12. OnienBaTh Ka4yeCTBO aHAJIM3UPYEMOro BEIIECTBA II0  ITOKA3aTelsM,
npuBeaeHHbIM B OC.

1.5. OO0BLeKTHBI uccjieI0BAHUA:

e Kucnora rimoramuHoBast (CyOCTaHIuS);
e Metuonun (cyOcTanIus);
e Kuciiora aMuHOKanpoHoBas (JiekapcTBeHHas popma);

o [mumuH (cyOcTaHIms).
1.6.CamocTosiTesqibHAsi paboTa CTY/AE€HTOB:

3ananue 1. [IpoBectu peakyu HASHTUPHUKAIUN MPENapaToB aMUHOKUCIIOT.
3apanme 2. [IpoBectu dpapmakoneiHplil aHAIW3 NPEII0KEHHOTO ITpenapara.
3aganue 3. OhopMUTH OTUET U MPOTOKOJI aHATIU3A.

1.7.ATOroBbIil KOHTPOJIb:

OdopmIiteHHBIN CTYIEHTOM OTUYET U IPOTOKOJI aHATIN3a MPOBEPSIETCS
MPENO/IaBaATEIIEM.
CtyaeHT mnpoxoauT cobOeceloBaHWE IO KOHTPOJIO YCBOCHUS TEOPETUYECKHUX

BOIIPOCOB 1 OBJIAZICHUIO IPAKTUYCCKUMHU YMCHUAMMU.



2. TEOPETUYECKU MATEPUAJI

2.1. CTpoeHne aMMHOKHCJIOT

K knaccy aMHHOKHMC/I0T — OTHOCSTCS. OPTaHUYECKAE COCUHEHUS, B MOJIEKYJIE
KOTOPBIX  OAHOBPEMEHHO  COJEPKUTCS  KapOOKCWiIbHAas W anudarudeckas
aMUHOTIpYIIIIA.

R-CIIH-COOH
NH,

Puc.1. O6mas cTpykTypa 0.-aMUHOKUCIIOT

CTpykTypa MOJEKYyJIbl aMHUHOKHCIOTHI MPEACTaBICHA:  aMHHOTPYIIION
NH,, kap6okcunpHoit rpynmoit COOH, amudatuyeckuMm  WIH apoOMaTUYECKUM
paaANKaIoM, ONTUYECKH aKTUBHBIM @ -aTOMOM yryiepoja ( B LEHTpE).
Oco0eHHOCTAMHU CTPOEHUSI aMUHOKUCIIOT SIBJISIETCSL:

1. Hanuuue 6 ux cocmage UOHOZEHHOI ZDYyRNbl.
HNonorennasi rpynna — 370 (pyHKUMOHAJIbHAS TPYIa, KOTOpas B BOJHOM
pacTBOpe HMMEET CTPYKTypy HOHA. AMHUHOKHUCIOTBI COJAEp’KaT JBE HOHOTCHHbBIC

IPYIIIIBL:

H,O _
-COOH -COO™ + H,0+

Puc. 2. CymectBoBaHre HOHOT€HHOM TPYIIIBI

brnarogapsi HaMMYMIO MOHOTEHHOM TPYIIbl B BOJAHOM PAacTBOPE MOJIEKYIIbI
AMUHOKHCJIOT BCErla UMEIOT AJIEKTPUUECKUH 3apsiji, U3MEHSIOMIUICS TPU U3MEHEHUH
pH pactBopa.

3nauenue pH, mpu KOTOpOM CyMMapHbIA 3apsii MOJIEKYyJbl paBeH O - 3T0

u30dJeKTpudeckast touka (pl).


http://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B8%D0%BD%D0%BE%D0%B3%D1%80%D1%83%D0%BF%D0%BF%D0%B0

(i NHs—CH coo )
R

+ -
NHS—E%H—CDDH HEN—(IZH—CODH HEN—(liH oo

R \\ R / R

krcnas HeWTpan eHas WenodHad

Puc. 3. smeHeHne CTpyKTypbl aMHHOKHCIIOTHI, B 3aBUCHMOCTH OT pH pactBopa

N3 pucynka 3 BUIHO, YTO:

1. Tlpu weiitpansHoM pH kommuectBa noHorenueix rpynn (COOH u NH;) B

MOJIEKYJIE OJMHAKOBBI, CYMMApHBIM 3apsl MOJIEKYJIbl HYJIEBOM, AMHUHOKHCIIOTA

HaXOJUTCS B M303JIEKTPUYECKON TOUKE.

2. Tlpu menounoit peakuu cpeasl pH > 7 Monekynabl aMUHOKUCIOT HMEIOT

OTPULIATENBHBIN 3apsI.

3. Ilpu kucnoit peakuuu cpeapl pH <7 MOJEKyJbl UMEIOT MOJIOKUTEIbHBIN 3apsi.
Takum  00pazom, IpU  TOAKHUCIEHUM  BCIEACTBHE HEUTPAIM3ALNU

KapOOKCUIILHOM TPYIIIBI aMUHOKHMCIIOTA MIpeBpaIiaeTcsi B KaTuoH. B mieno4Holi cpene

HEUTpaIM3yeTCsl aMMOHUMHAS TPYIIA, U AMUHOKHCIIOTA CTAHOBUTCSI aHUOHOM:

H
H o oH o OH 0
RE-C = el =—— RreE
oH " o H NH, ©
NH + NH_+ 2
aMMOHUHAsA CoNb  BUMNONAHbIV amnTHokapbaHUOH
KaTWOH MOH aHWOH

Puc.4. CtpoeHrie aMMHOKHCIIOT B KATHOHHON M aHHOHHOU (opme
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Onmuueckasn  akmugnocmb. AMHHOKHCIOTBI  00JalalOT  ONTHYECKOH
aKTUBHOCTBIO. OnTHYecKass aKTUBHOCTh — 3TO CIIOCOOHOCTH cpefbl (KPUCTAILIOB,
pacTBOpOB, napoB BELIECTBA) BbI3bIBaTh BPALLCHUE IUIOCKOCTH
MOJISIPU3AIMHU MPOXOIALIEr0 Yepe3 HEE ONTUYECKOTO U3ITyUYEHHUs (CBETA).

Bo Bcex 0-aMMHOKMCIIOTax, KpOME TIJIMIMHA, O-yIJIEPOAHBIA aTOM CBSI3aH C
YETBIPbMS Pa3HbIMH 3aMECTUTEISIMU, IO3TOMY BCE 3TH AMHHOKHUCIOTBI MOTYT
CYLIECTBOBATh B BHJIE JIBYX M30MEPOB (SHAHTUOMEPOB), SABISIOUINXCS 3€pKaJIbHBIMU
OTpXKEHUSIMU ApYr Apyra (ontuueckas uzomepusi). Kaxawsiii nzomep otHocar k D-
Wi L-pany B 3aBUCUMOCTM OT TOrO, COBNAJaeT €ro KOH(puUrypamus c
KoH(uUrypanuei D-rmuiepnHoBOro anpaeruaa uiv HeT:

ZO0OH ?DDH
|
H—C—NH,  HN-G—H
R F
CLamMHHOKMCIOTEI L-arMHUHOKKMCNOTEI

Puc. 5. Ontuueckas H30MCpHUA aMHUHOKHUCIIOT

B cocTaB 06e1k0B KUBOTHBIX OPraHU3MOB BXOJAT TOJIbKO L-aMUHOKHUCIIOTHI, KOTOpBIE
(apMakoJOrMYecKd aKTUBHBL.  AMHUHOKUCIOTHI D-psima oOHapyXeHbl TOJBKO B
HEKOTOPBIX MPUPOJHBIX AHTUOMOTHKAX.

B ¢dapmanieBTHuecKOl NPaKTUKE MNPUMEHSIOTCA CIEAYIOINIME aMUHOKHUCIOTHI
U UX CUHTETUYECKHME aHAJIOTH: allETUIILUCTENH, KUCIIOTa AMUHOKAIPOHOBAs!, KMCJIOTA
ramMma-aMuHOMacisiHas ~ (aMUHAJIOH),  KHCJIOTa  TJIyTAMUHOBAas, METHOHUH,
IICHULWUIAMUH, NUpALeTaM, LUCTEUH, TETALMH KaJbLMs, KaIllTOIPHUI, JHAJAIPWUI,
TETypam.

2.2. CTpykTrypa U (pu3dn4vecKne CBOMCTBA AMUHOKHCJIOT ATH(PATHIECKOT0 PSAa
[To ¢u3nyeckum CBONCTBAM aMHHOKHUCIIOTHI adu(aTHIECKOTO psiia B CBOEM

OOJIBIITMHCTBE MpEACTABJIAIOT IMOPOLIKH, JICTKO PpaCTBOPHUMEIC B BOJIC. HckmroueHus

COCTAaBJIKOT KHCJIO0TA I'NNIFOTaMHHOBAas1, MCTHOHHUH U I[I/ICYHB(I)I/IpaM.
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http://ru.wikipedia.org/wiki/%D0%92%D1%80%D0%B0%D1%89%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BF%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%D1%81%D1%82%D0%B8_%D0%BF%D0%BE%D0%BB%D1%8F%D1%80%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%92%D1%80%D0%B0%D1%89%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BF%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%D1%81%D1%82%D0%B8_%D0%BF%D0%BE%D0%BB%D1%8F%D1%80%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8

N3 pyHKIMOHANBHBIX TPYII BCE aMMHOKHCIIOTHI COJIEpKAT KapOOKCUIIBHYIO U

amuHorpynny. ®u3znueckue CBONWCTBA aMHUHOKUCIOT, a TakKe OCOOCHHOCTH UX

CTpPOCHHUSI, TIpeCTaBJICHbI B TabuIe 1.

Tabmuma 1
OcobenHoCTH CTPOCHUS aMHHOKHUCIIOT
JlekapcTBEeHHOE
Temneparypa VY nenbHOE
BEILIECTBO. Onucanue PactBopumocTs
TUTABIICHUS BpaleHue
XuMuyeckasi CTpyKTypa
KUCJIOTA TAMMA- benbrii T. pazmn. VY nenpHOrO Jlerko
AMUHOMACIISIHASA | kpuctamnuueckuii | 200-205° C. | BpaleHus He | pacTBOpHUMA B
(AMHHAJIOH) IIOPOLIOK CO MeeT BOJIE, OYEHBb MAJIO
Aminobutyricum acidum | cmabeim pacTBopuMa B
gamma CHEeTIM(PUICCKIM crmpre.
o 3araxom.
I'urpockonuyna
CH,—C——OH
I
I
NH,
Y —aMHUHOMACIIsSTHAs
KHCIIOTa
KHCJIOTA becuseTrHbIe T. pasmn. Y nensHOrO Jlerko
AMUHOKAIIPOHOBAS | xpucTamibl win 200-204° C. | BpamieHus HE | pacTBOpHMA B
Aminocaproicum acidum | Genbrii uMeeT BOJIE, OYEHb MaJIO
O KPUCTAJUTMYECKHUI pacTBoprMa B
|| MOPOLIOK 0e3 CIHpTE.
CH,—C——OH 3amnaxa.

CH,

CH,

CH,

CH,

NH»
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KHNCJIOTA benblii T. uiaB. He VY nensHoe Marno
INIYTAMMHOBASA kpuctaumaeckuil | Hke 190° C. | BpaieHue ot pacTBOopuMa B
Glutamicum acidum MOPOIIIOK. C e/1Ba +30,5 1o BOJIE,
o] OIIYTUMBIM +33,5° (5%- pacTBopuMa B
3aI1axoM HBII PacTBOp B | TOpsiYEH BOJE,
H,N——CH— C——OH pa3BeeHHOW | MPaKTUYECKH
XJIOPUCTOBOJIO | HEPACTBOPUMA B
CH, POIIHOIM cnupte u 3pupe.
KHUCJIOTE).
CH,
COOH
0. —AMHHOTJTyTapoBast
KHCIIOTa
HMCTEWH benprit YeapHOE PactBopum B
Cysteinum KPUCTAJUTMYECKHUI BpAIlIEHHE OT - | BOZE,
o] MTOPOIIOK CO 9 1o -13 (5%- | pa3BemeHHBIX
” crabbIM HBIH BOJTHBIN CepHOU U
H,N——CH—C——OH crenupUIecKuM pacTBop), OT COJISTHOM
3anaxoMm. +7 no +9 ° KHMCJIOTaX.
H2C ——SH (5%-HBII71
1-aMHHO-2- pactBopB 1 M
MEpKaINTONPOINHOHOBAs pactsope HC.
KHCJIOTa
ANETUJINUCTENH benbiit mim T. muas. VY nensHoe Jlerko pactBopum
Acetyl cysteinum Oensrii co cnerka | 106-110 ° C. | BpaieHue oT | B BOJE, dTaHOIE.
YKEITOBATHIM + 21 no +26°
COCH3 O OTTCHKOM (B pacTBOpE
| | | KPUCTAJUTUNYECKUN THAPOKCH]IA
HN——CH—C——OH MOPOLIOK CO HATpUA).
| ciabbiM
H,C ——SH crenupUIecKuM
N-amerun-L-mucrenn 3araxom.
[NEHUIIJUIAMUH benbiit wm noutn | T. mnas. VY nensHOE Jlerko pactBopum
(KYIIPEHUIT) OenbIii 190-194° C. | BpameHue oT - | B BOJE.
Penicillaminum KPUCTATUICCKHH 58 no 68 °
MTOPOIIIOK C (0,5%-nprit
) XapaKkTepHbIM pactBop B 1 M
| | 3anaxom. pactBope
H,N——CH—C——OH I'urpockomnuyeH. THAPOKCH]IA
HaTpHUs).

HsC——C——SH

CHj
D-3,3-nuMeTrinucreny
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METHUOHUH
Methioninum
6)

H,N——CH—C——OH

benbrit
KPUCTANINYECKUI
MOPOIIOK CO
CJIaJIKOBATHIM
BKYCOM H cJ1a0bIM

Tpynno
pacTBOpPHUM B BOJIE,
JIETKO pacTBOPUM B
pacTBOpe aMMHaKa,
KapOoHaTa HaTPHs

3araxom
CH, MepKaNToCOe/H
CHUH.
CH,
S
CHj
d,1-a-amuHO-Y-
METUITHOMACIISTHAs
KHCJIOTa
[MINPALIETAM benbrit T. nnas. 151- Jlerxo pactBopum
Pyracetamum kpuctammuueckuit | 155 ° C. B BOJIE, pACTBOPUM
MOPOILIOK 0e3 B ATAHOJIE, MAJIO
<—>: o 3amaxa. pacTBOpPUM B
” xjopodopme,
l HPaKTUYECKU HE
CHwﬁw— NH, pacTBOpUM B
0 adupe.
2-(2-okco-1-
OUPPOITUIUHNI )alleTaMU /]
JUCYIJIbOUPAM Ot Genoro ¢ T. nnas.70- IIpakTruecku He
(TETYPAM) JKEJITOBATO- 73°C. pacTBOpPUM B BOJE,
Disulfiram 3€JICHOBATHIM (mocne YMEPEHHO
T Ha cH, | OTTEHKOM 110 BBICYIIMBAHU PacTBOPUM B
N‘H/S\S/H\N/ CBETJIO-KEJTOTO C | 5) 3TaHoue U 3pupe,
<CH s ®  N\__cu, | 3€/ICHOBATBIM OY€Hb JIETKO
’ OTTEHKOM pacTBOpUM B
TETPAITHITHYPAMINUCYITH .
un KPUCTAIUTUNIECKUN xjopogopme
MIOPOIIIOK.
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KAIITOITPUJI benbrit Jlerxo pactBopum

(KAITOTEH) KPUCTAIUTUYECKUI B BOJIE, 3TAHOJIE,

Captopril MTOPOIIIOK C METaHOJIE,

CHj XapaKTePHBIM xyopodopme.
3amaxom
N 0O
54
OH

1-[(2S)-3-mepkanTo-2-

METHIIPOTTHOHMI |-L-

POJIUH

OHAJIATIPUJI MAJIEAT | benbrit YMepeHHo

Enalapril Maleate KPHUCTaITNIECKUI pacTBOPUM B BOJIE,

MOPOIIIOK pacTBOpUM B

3TaHOJIE,
MeTaHoJIe,
nuMetuiihopmMaMu
ne

1-[N-[S]-1-kap6okcu-3-

bennnnponuin]-L-ananun-

L-nponun-1'-3TunoBoro

a¢upa maneara/

TETAIIMH KAJIBIIUA becusernas

pacTBOp IS HHBEKIUH npo3pavHas

10% - Solutio Tetacini- JKUIKOCTD

calcii pro injectionibus

(I)Na (I)Na
o_c_ch\N_CHrCHFN JCH~C=0
0=C—H,0" N/ \CH,—C==0
\\\ // /,
G 0

Beuny Hanuuus

aM(pOTEPHBIX CBOWMCTB OOJIBIIMHCTBO AMUHOKHUCIIOT JETKO

PaCTBOPUMEI B paCTBOPpAX T'HAPOKCHUAOB IICIOYHBIX MCTAJLJIOB U KHUCJIOT.
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2.3. IlonyyeHrne aMUHOKHCJIOT

2.3.1. Oobuwue cnocoowvl noayuenus a-amMuHOKUC10m

K 06HII/IM criocobam IMOJIYUCHUS A-AMUHOKUCTI0OmM OTHOCAT I[CI\/'ICTBI/IG aMMHaKa
Ha F&HOﬁHO3&MCIHéHHBI€ JKUPHBIC KHUCIIOTBI, H3 HOHUAHTUAPHUHOB aJbACTHIOB U

KCTOHOB, BOCCTAHOBJICHUCM OKCHMOB U THUAPA30HOB AJIBACTUIOB.

1. I{CﬁCTBHe aMMUaKa Ha FMOﬁI{O?)ﬂMCHIGHHBIC JKUPHBIC KACJIOTHI.
1 ﬁ
'NHB + r- . -
C|/\fo K\OH T NH,C

Peakuuio BemyT ¢ O4YeHb OOJIBIIUM  HW30BITKOM aMMHaKa B TMPUCYTCTBUHU
kapOoHaTa aMMOHHUS JUISl TOT0, YTOOBI M30eXaTh HEXKeJaTelbHOe 00pa3oBaHUE €
umuHoIMyKcycHO# kucinotel (HOOC-CH,-NH-CH,-COOH).

2. IlonyyeHuem U3 LMAHTHUAPUHOB ANBIECTUIOB U KETOHOB.
BaxxHoi1 peakunei noxy4eHus 0. — aMAHOKHUCJIIOT SIBJIIETCS JEMCTBHE aMMMaKa Ha

IUAHTUAPUHBI AJIBIAETU]IOB U KETOHOB:

HaC NH HC -
S >7< S
H,N H,N  HO  NH,

H,N OH NH;
0
S Vi
-NH,
HC OH
NH,
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http://www.xumuk.ru/encyklopedia/242.html
http://www.xumuk.ru/biologhim/071.html
http://www.xumuk.ru/encyklopedia/2/5151.html
http://www.xumuk.ru/encyklopedia/167.html
http://www.xumuk.ru/bse/2325.html

3. BoccranoBiieHueM OKCHMOB HITH THApasOHOB aJIbACTHU U O-KETOHOKHCIIOT.

N—OH NH,
H,C 7z H3C + Hzo

——O

HO
HO

[lony4yeHne aMUHOKHCIIOT € YAQIEHHOW aMUHOTPYIIIION MOYKET IPOUCXOUTD:
1. IIpucoenquHeHrneM aMMHMaka K HEHACBIIIEHHBIM KuciaoraM. llpu
JEHUCTBUM aMMHAKa B CIMPTOBOM PAacTBOPE Ha 0,3-HEHACBILIEHHbIE KUCIOThI MM UX

»(UpBl AMUHOTPYIITIA BCTYNAEeT B B-T0JI0KEHUE.

O
HZC/\/O + NH; HZN/\/’70H HN/\///\
N OH — 2 OH

OH

B -ananuH

2.3.2. HacmHuule cnocoowvl noiyueHus amMuHOKUCI0m

1. Ilonyuenue  ecamma-amuHoMaciaHHou  Kuciomsi. B ycioBHsIX
MPOMBIIJICHHOTO  MPOW3BOJICTBA  KUCJIOTY TraMMa-aMUHOMACIISIHYIO —IOJy4YaroT
pacCIIEIJIEHUEM O-ITUPPOJIUIOHA TUIPOKCHUIOM Kallisg B MPUCYTCTBUU BoAbl ipu 100-
110 ° C B Teyenue 2-3 4. 3aTeM YKCYCHOM KHCJIOTON U3 CIUPTOBOTO pactBopa (pH ot
6,5 1o 6,9) kanueBoil COMM Y-aMUHOMACIAHON KHUCIOTHI mpu 60 °© C BBIIEISIOT
HEOYUIIEHHYIO KUCIIOTY:

O]
| i

CH,—C——O0K ”
KOH  CH, CH3COOH

C,HsOH C,HOH
— . — 3

T
Z
I

N
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http://www.xumuk.ru/encyklopedia/2/3051.html
http://www.xumuk.ru/encyklopedia/1016.html
http://www.xumuk.ru/encyklopedia/167.html
http://www.xumuk.ru/bse/1258.html
http://www.xumuk.ru/encyklopedia/218.html
http://www.xumuk.ru/bse/145.html
http://www.xumuk.ru/encyklopedia/242.html
http://www.xumuk.ru/bse/1276.html
http://www.xumuk.ru/encyklopedia/242.html
http://www.xumuk.ru/encyklopedia/2/3823.html
http://www.xumuk.ru/bse/1276.html
http://www.xumuk.ru/bse/145.html

TexHuueckuii NPOIyKT NEePEKPUCTAIIIIM30BBIBAIOT M3 a0COIIOTHOTO ATAHOJIA TIPU
temrniepatype or 0 mo +5 °C wm cymar npu 70-80 °C. Hcrounumkom cuHTE3a
AMHHOKAIIPOHOBOM KHUCJIOTHI CIIY)KUT LUKIOTEKCAaHOH, M3 KOTOPOTO TIOJIYyYaloT
OKCHM, a 3aT€M OCYILIECTBIISIIOT OEKMAHOBCKYIO MEPETPYIIHPOBKY.

2. [lonyuenue xuciomol  2nymamuHo8Ol u memuonuna. Kucnomy
2IYMAMUHOBYIO U  MemUuoHuH TIONY4YaloT THUIPOJIU30M OEJIKOBBIX BellecTs. B
MHUO3UHE, KO3EUHE, O-TaKTOTJI00ynuHe coaepkutcs 10 20% riyTaMUHOBOM KUCIOTHI
u 110 3% metnonuHa. Eme 6ombiie (10 45%) riayTaMuHOBON KHUCIOTHI B MIIIEHUYHOM
[JIMaJNHE, KOTOPBIM OOBIYHO CIIYKUT MCTOYHHUKOM €€ TOJy4YeHUs. Bboiaenstor
AMUHOKHUCJIOTHl W3 THAPOJU3aTOB OEJIKOB XpOMaTorpauyecKUM METOJAOM. OTH
AMUHOKHUCJIOTHI MOYKHO TaK)K€ CUHTE3UPOBATD.

B Hacrosiiiee Bpemsi B MPOMBIIUICHHOCTA KHCJIOTY [VIyTAMHMHOBYIO MOJIYy4YalOT
MUKPOOHUOJIOTUUECKUM CHUHTE30M M3 (-KETOTJIYTapOBOM KHUCIOTHI IO CXEME,
aHAJIOTUYHON OMOCHHTE3Y:

OH OH
0= NH; ©
—o0 NH,
N
Ho” YO HO™NY,
O-KETOIrJIyTapoBasd KUCJIOTa KHCJIOTA ITyTaMHUHOBAasd

3. Ilonyuenue yucmeurna. llucTemH moOMy4ar0T, BOCCTaHABIMBAS BOJOPOJIOM

LIUCTHH:
AN

0 o)

N\__OH \,_-OH EH OH
j» 2
NH, NH, NF,
SH
S S

IMUCTUH IMUCTCUH
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HonyquHe ayemujayucmeurna OCHOBAHO Ha CIIOCOOHOCTH aMHMHOKHCIIOT

ALETUIIMPOBATHCS 10 AMUHOTPYIIIIE:

0 0 OH O
Non H30‘/< o— >\7CH3

+ 0 — NH + H3C‘/<
NH, Hscv\< SH OH
o)

SH

4. [Ilonyyenue nenuyumnamuna. [IeHUIMIIIAMIH TIOMy4YaloT MyTEM CHUHTE3a W3
3,3-1MMeTHII-2-allIaMUHOAKPOJIOBBIX  KUcaA0T. OH mpezacTaBisger co0oil  4YacTh
MOJIEKYJIbl TNEHWUJIAMUHOB M SIBJISETCS KOHEYHBIM HPOAYKTOM UX pacnaja.
[lennuunnamMuH o0najzaer B pacTBOpAaxX ONTUYECKOM akTUBHOCThIO. Hamboiee
aktuBHa D-popma (L-popma Gosiee TokcuUHA).

5. Illonyuenue nupayemama. VICXOMHBIM TPOIYKTOM CHHTE3a MUpaleTama
ABIISIETCS. O-IUPPOIHIOH. [IOCKOIBKY OH C TPYJOM aJKUIUpyeTcs MO aToMy a30Ta,
CUHTE3 OCYIIECTBIISIOT Yepe3 €ro JaKTUMHBIN dhup:

0
O I}
R
N A o)

H
a8 Gl o
@]

o)
N @]
NH, o
— + + HO—R
nupaneTam

6. Ilonyuenue pacmeopa memayuna Kaavyus 05l UHLEKYUI.

TeraunH Kanablus TMOJY4YalOT, pacTBopsisi B BoAe i uHbeknuid 100,0
BBICYIIIEHHON JIWHATPUEBOM COJNM ATUIECHIUAMHUHTETPAYKCYCHOM KHUCHOTHI, 34,0 T
KaJIblus KapOoHaTa U 8 MII XJIOPUCTOBOJOPOIAHONW KHUCIOTHI pa3BEAECHHOM (OOIIHiA
o0beM goBomatr g0 1 ). Takue KoJMYeCcTBa KOMIIOHEHTOB ONTUMAJIbHBI IS
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MOJIyYCHHS JICKQpCTBEHHOTO TMperapata M CO3JaHus HeoOxomumoir pH cpemsr.
PacTBOp pa3nuBaroT B aMITyJIbl U CTEPIIIM3YIOT, KOHTPOJIUPYS 3HaYeHue pH, kotopoe
JOJDKHO OBITE 5,0-7,0.

7. Ilonyuenue kanmonpuia.

HNcxonHblM  TPOAYKTOM CHHTE3a KAITONPWIIA SIBIAETCA THOYKCYCHAas WU
MeTakpuioBasi KHUCIOTh. OHHM 00pa3yloT THO3(hUp, KOTOPHIMA MpeBpaliaeTcs B
XJIOPAHTUAPUA, WM AUWIUPYIOT TPOJUH U mnojdydeHHoe N-anuiamnpou3BoHOE
TUAPOJIU3YIOT:

ﬁ 0
HaC S
CH,
8. Ilonyuenue oucynvgpupama.
CuHTE3 OCYIIECTBISICTCS MMyTeM KOHJEHCAIIU AUATHIIAMUHA C CEPOYTIEPOIOM.
Oo6pasyromyrocss  audTUiIaMuHOBYHO coiib N.N — ‘audTunmauTrokapOaMuUHOBOM

KHCJIOTBI OKHCJIAOT ﬁO)IOM HJIA ITYTEM DOJICKTPOJIU3a.

20



2.4. Peakuuv moaJIMHHOCTH

2.4.1. Qusuko-xumuueckue memoonl

1. OnpenesieHUE TEMIIEPATYPbI ILIABJICHUS.

B 3aBucumoctu OT (pU3MYECKUX CBOMCTB AMUHOKHUCIOT CIEAYET NMPUMEHSThH
meroA 1 u 1a onpeneneHuss TeMeparypsl IIABICHUS.

Metoasl 1 u la — st TBEpIBIX BELIECTB, JIETKO MPEBPAIIA€MbIX B MOPOIIOK:
YCTOMYMBBIX MPU HarpeBaHuM (MeToJ] 1): KuUCIOTa rIIyTaMUHOBAs, alleTUIIUCTEHH,
NEHUIWUIAMUH, TUpaneraMm, AucCyibdupaM M HEYCTOMYMBBIX MpPU HArpeBaHUU
(meTon la): KucIOTa raMMa-aMUHOMACIISIHASI, KUCJI0Ta aMUHOKAIPOHOBAs!.

Jns  ompeneneHuss TeMmepaTypbl IUJIAaBJICHUS] UCIHOIB3YIOT MpUOOp s
ONPEAEITICHNS TEMIIEPATYPHI IUIABICHUS C IMANa30HOM U3MEPEHUM B mpenaenax oT 20
no 360°C» (IITII) c¢ onekTpuyeckum o00O0rpeBoM. MeTonuka OnpeaeneHus
3aKJIF0YAETCS B TOM, YTO TOHKO U3MEIBYEHHOE BEIIECTBO CYLIAT IIPU TEMIIEPATYPE OT
100 mo 105° C B Teuenue 21 4 WM B SKCUKATOPE HAJ CEPHOM KHUCIOTON B TEUCHHE
24 4. BpICYIIEHHOE BEUIECTBO MOMEMIAIOT B KAWLIAP. 3aTEM HArpeBarOT CHadala
OBICTPO, a MOTOM PETYIUPYIOT €ro Tak, 4yToObl 3a 10° C 1o Hauvana niaBieHus ObLia
JOCTUTHYTa HEOOX0IUMasi CKOPOCTh MObeMa TEMIIEPATYPHI:

- 11 BEWIECTB, IJIABAIIMXCS MO METOAY |, MpU ONpEAeICHUH TEMIIEPaTyphbl
mnaBieHus oT 100 mo 150° C — co ckopocthio ot 1 no 1,5° C/MuH; ipu onpeacIeHun
temnepatypsl iasiaeHus Beie 150 °© C — ot 1,5 1o 2° C/muH;

- I BENIECTB, TIaBSIMXCcs o Mmetony la, - ot 2,5 1o 3,5° C/MuH.

2. UK-cnekrpodoromerpusi.

Wcnbitanne Ha noaMHHOCTh MeTojoM MK-crekTpodoToMeTpun CBOAMTCS K
MOCJIEIOBATEILHOMY CHSTHIO CIIEKTPOB MCIBITYEMOT'O BEIIECTBA U €r0 CTAHIaPTHOIO
oOpasua. Tak, HampuMep, METUOHUH M KHUCJIOTY TIyTaMHHOBYIO HUJEHTU(DUIHMPYIOT
110 COBMAACHHMIO MONOC Hornomenus B oonactu 4000-400 cm™ ¢ mpumaracMbIME K

@®C pUCyHKaMHU CIIEKTPOB.

3. Y®-cnekrpodoromMerpus.

Y®-criekTpooTOMETpHS  OCHOBBIBA€TCS HAa  HM3MEPCHHHM  KOJIMYECTBA
MOTJIONIEHHOTO  BEHIECTBA  DJICKTPOMArHUTHOTO HW3JIYYEHUS B  ONPEACICHHOM
Y3KOBOJIHOBOU oOyactu. O0bruHO it Y D-u3MepeHuit UCIONb3YIOT MPUOIMKEHHO
MOHOXpoMaTHueckoe wusnydeHue B obsactu orT 190 nmo 380 um. YD-cnektp
MOIJIONICHUA IMCTEMHA MMEET MAKCHUMYyM TMorJiomeHuss npu 236 HM, a
anerunuucrenHa — npu 233 uMm (pactBoputens 0,1 M pacTBOp rUApOKCUIA HATPHS).
VY nenbHbIE TOKA3aTeNN MOTJIOMIEHNS] COOTBETCTBEHHO paBHBI 690 1 353 HM.
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4. I3MepeHune OnTUYEeCKOW aKTUBHOCTH.

OnTuueckoe BpalleHUE — CHOCOOHOCTh BEIIECTBA BpalllaTh IIOCKOCTh

MOJISIPU3ALIMY TIPU MPOXO0KICHUHU YePe3 HEro MOJSPU30BAaHHOTO CBETA.
Ecau ot HabmromaTensi, K KOTOpOMY HampaBjIeH CBET, MPOXOSAIINNA Yepe3 ONTUUYCCKH
AKTUBHOE BEILIECTBO, MJIOCKOCTh MOJISIPU3ALMM BpallaeTCs MO YaCOBOM CTpEJKE, TO
BEIIIECTBO HA3bIBACTCSl MPABOBPAILAIONINM, U TIEpE] €ro Ha3BaHMEM CTAaBUTCS 3HAK
«t», eclid XK€ TUIOCKOCTh MOJIIPU3AlMUA BpAIA€TCsl MPOTUB YACOBOM CTPENIKH, TO
BEIIIECTBO HA3bIBAIOT JICBOBPAILIAIOIIAM, U TIEPE]l €r0 Ha3BAHUEM CTaBST 3HAK «-).

BennunHy OTKJIOHEHHS IUIOCKOCTH MOJISIPU3AIMU OT HAYaJbHOI'O IMOJOKEHHUS,
BBIPQKEHHYIO B YIJIOBBIX Ipajycax, Ha3bIBAIOT YIJIOM BpalieHus (o)

YnenbHOE BpalieHUEe [0] — KOHCTaHTa ONTHUYECKHM AKTUBHOIO BEIIECTBA;
OTPENIENSIOT KaK yroj IMOBOPOTa IJIOCKOCTH MOJSPU3AIMd MOHOXPOMATHYECKOTO
CBETa Ha MyTH JJIMHHOM 1 M B cpene, coaepxKalle ONTUYEeCKH aKTUBHOE BEILIECTRBO,
MIPH YCJIIOBHOM MPHUBEISHUM KOHIIEHTPAIIUH 3TOT0 BEIecTBa K 1 1/1M.

JIns BemecTB, HaXOASAIUXCS B PACTBOPE:

[a]= a-100/I-c
JIU1s1 )KMIKUX BEIIECTB:
[a]= o/ |p,
r7ie 0L — M3MEPEHHBIA yroJ BpalleHus B rpaaycax; | — ToamuHa caos B AeHUMETpax;

C — KOHIIEHTpallKs pacTBOPa, BbIpaKeHHAs B rpamMax BemlectBa Ha 100 M pacTBopa;
p — IJIOTHOCTh JKUJIKOTO BEIIECTBA B rpaMMax Ha 1 miL.

5. Xpomatorpadus B TOHKOM CJO€.

B TtonkocnoitHOl xpomartorpaduu HemonBrkHas ¢asza (CUiIMKareib, OKCHI
QTIOMUHUS, MEJUII0JI03a U Jp.) HAHOCUTCS B BHUJE TOHKOTO CJIOSI Ha CTEKJISHHYIO,
ATIOMUHUEBYIO WJIH TJIACTMACCOBYIO MOJIJIOXKKY.

[IpoBenenue xpomatorpauu B TOHKOM CJIO€ CJlaraeTcs W3 CICAYIOIINX
oIepaIyi:

1) mpuroToBlIeHHE CIIOs; 2) MOATOTOBKAa 00pasia; 3) HaHeceHue obpasina; 4)
MIPOBEICHUE XPOMATOrpaUuecKoro pasjieieHus; S5) oOHapyX eHUe MATeH (30H)
XpomaTorpadupyeMbIX BEIIECTB.

I XxapaKTEpUCTUKUA MOABUKHOCTH aHAIM3UPYEMOTO BEIIECTBA HUCHOJIB3YIOT
BEJIMUMHY Rj T.e. OTHOIIIEHHE BEJIMYHMHBI Ry aHAIM3UPYEMOTO BEIIECTBA K BEIUYMHE
Rt BemiecTBa, MpUHSATOrO 3a CTaHIAPT.
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2.4.2. Obuwgue zpynnogvle peakyuu a-amMuHOKUCI0M

1. Huwneuopumnosass npoba saBAseTCs OOIEH peakiued s aMHUHOKHCIOT,
KOTOPYIO JTAal0T BCE aMUHOKUCIIOTHI 32 UCKIIOUEHUEM MUpareraMma. AeTHIINCTeHH
BCTyIaeT TOCIe KHCIOTHOTO THApoiau3a. B pesynbTaTe peakmuu oOpasyeTcs
aMMOHHWITHAsT COJb  CHOJBHOW  (OPMBI  JAUKETOTHIPUHACHKETOTHIPUHAMUHA,
UMEIOIIas CHHE-(PHOJICTOBYIO OKPACKY:

(0] 0]
R R
{ |
A e
628 + H,N —_— N —_—
| ! —o
——O
HO

HO

; S,
—_— ‘N . ——N —_—
D 4
l
ol ——o0 ——O0
HO OJ‘H
I R i R
~ g = O
—_— N —_—
| (b
o] 0
ocHoBaHve LWudda
R 0
— NH_| . NH, + o= —
, K _J  RCOH
o) H l l
o]
i i
NH - N
| | |
o 0 OH

CUHe-(hVoNeToBOE OKpalLnBaHue
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2. Peakyus KOMNIeKCOOOpPA308aHUSL C CONAMU MANCENLIX Memannos. s
UIECHTU(GUKAITM aMUHOKHUCIIOT IIMPOKO HCIOJB3YeTCS WX CIOCOOHOCTh 3a CYET
KapOOKCHJIBHOM TPYMIbl U aMUHOTPYIIBI  00pa30BbIBATH  BHYTPUKOMIUIEKCHBIC
COCIMHEHUS XENATHOM CTPYKTYPBI C COJSIMU TSDKEJIBIX METAJIOB, UMEIOIINE TEMHO-
CUHIOIO OKPACKY. ALIETUIIIIMCTENH BCTYIAET B PEAKIUIO MTOCIIE TUIAPOIHN3A.

HanOouiee xapakTepHa peakiusi ¢ COIsIMU MEIU:

H
NaCH CuSQ,
R J: s OOOM s Ry i l--.mCOONa SR

NH, NH,
R—S \ /
cuso, [ el I
T AN
o,/‘c T— o N ol \R

Cupenesbiv user

3. Peakyus cniagnenus ¢ muoyuaHamom Kaiusl.

IIpu sTOM oOpasyercs ciiaB yepHoro npeta. [IpoOupky 3akpbeIiBaloT Oymaroi,
CMOYEHHOW pacTBOPOM CBHUHIIOBOTO caxapa (amerata cBuHia). HaOmiomaercs
MOSBJICHUE YEPHOTO TSATHA.

0

0 { KSCN
ROHCC === NH,SCN L HAN-C-NH,  —L—
L oM

S

—> H,S + NH,CN

H,S + Pb(CH,C00), —> PbS + 2CH,COOH
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4. Obpa3zosanue >¢pupos.

[Ipu »Tepudukanuum aMHUHOKUCIOT CIUPTAMH B TMPUCYTCTBHUU KHCIOTHOTO
katanu3aTopa (razoobpasnoit HCI) ¢ Xopommm BBIXOIOM IOJY4YarOTCSA CIOMKHBIC
a(hUpHI B BUE THAPOXIOPUAOB. s BbIEIeHUsS CBOOOAHBIX 3(PUPOB PEAKITMOHHYIO
cMech 00pabaThIBAIOT Tra3000pa3HbIM aMMHAKOM (BCE PEAaKTUBBI JIOJHKHBI OBIThH
0€3BOHBIME BO M30€KaHUE TUAPOIH3a dIDUPOB):

NH
H—Cl o) 3
0 0
R = 4+ Hc—oHn — = R
OH CHs
NH,
o)
R =
CHs

METHJIOBBII 3(UDP 0-aMUHOKHUCIIOTHI

5. Obpaszosanue ocrnosanus Lllupga.
[Ipu B3aMMOACHCTBMN aMHUHOKHUCIIOT C ajbJCTHIaMH 00Pa3yrOTCs 3aMEIICHHBIC
uMunsbl (ocHoBanus Lludda) yepes craguto 06pa3zoBaHusi KAPOMHOIAMHUHOB:

OH
NH HN)\ R N
2
0
0 0
R /o + R 74 — R/‘\K —> R /
OH " o OH

Peakmus ¢ QopmanpaeruioMm JEKHT B OCHOBE KOJHUYCCTBEHHOTO OIPEACIICHUS
aMHUHOKHUCJIOT METOJI0M (popMosHOTO TUTpOoBaHMS (MeTon CépeHcena).
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2.4.3. YacmHule peakyuu aAMUHOKUCA0OM AIUGamuiecKkozo paoa

Kucnoma camma — amunomaciannas (AMuHo0H)
1. ObpazoBanue sIPKO-MATHMHOBOTO OKpAIIMBAHUS MPU HATPEBAHUH C
AJUIOKCAaHOM B cpejie TuMeTudhopMamMuia Ha KUISIIeH BOIsTHON OaHe.
2. OOpa3oBaHue BHYTPEHHEU >KEJITON CONM MPHU B3aUMOJCUCTBUHU C XJIOPHUCTHIM
xemnezoM (III):

H,N-CH,- CH,- CH2-COOH + FeCl; —  (H3N-CHjz- CH,- CHL-COO™ )sFe

Kucnoma amunoxanponosas
1. HarpeBanue Ha BO/AsIHOW OaHe cMeCH aMHHOKANPOHOBON KUCIOTHI C 5%-HBIM
pacTBOpoM xjopamMuHa B npucyTctBuu 1%-Horo pactBopa deHona.
[losiBnsiercs cuHee okpamuBaHue (He oOpa3yeT KHCIIOTa Y—aMUHOMAacCIsHasl,
KHUCJIOTA IIIyTaMUHOBAs, METUOHUH, ITUCTEHH).

+H,0
—_—
O0=S=0 - NaOCI O:S|:O
~ N
cl” Na H™ H

OH (0] (0]
I I OH
NaOCI NH,
— — —> 0= —N OH

- H,0

[l

NH
nHOodeHon (CUHee okpaluMBaHue)
N - XMHOHUMUH

2. OcaxjaeHue aMHHOKANpOHOBOW KHCIOTBI B Buae N-OeH3oscynb(oH-¢-

AMUHOKAIPOHOBOW KHUCJIOTHI, TEMIIEPATypa TUIABJICHHS KOTOPOI JOJKHA OBITh

120-123 ° C.

26



Kucnoma anymamunoeas

1. [BeTHas peakuus ¢ pe30PLHHOM B PUCYTCTBUU KOHLIEHTPUPOBAHHOW CEPHOM
KACIOTBL. Kucnora riryraMuMHOBas IIPU HarpeBaHUM C 3THMH BEIIECTBAMMU
oOpa3yeT CIUIaB KPAacCHOTO LIBETa, KOTOPBI IIPU PAacCTBOPEHHU B PACTBOPE
aMMuaka rnpuoOpeTaeT KpacHO-(pHOJIEeTOBOE OKpaluBaHue. Peakuys ocHoBaHa
Ha JEeruapaTalyyd KHUCJIOThl TJIyTAMUHOBOW 10 NUPPOIHIOHKAPOOHOBOW U
KOHJIEHCAlMu IocyieqHero ¢ pesopuuHoMm. Ilpm arom pactBop mnMeer
XapaKTEPHYIO 3€JEHYI0 (PIyOpeCIeHIHIO:

¥
HO O” OH OH
N
7 o+ H
N HO +
H —O0 O \(I-)l OH @) OH
HO
=
o~
o/ NH, OH
H NH,OH
E—
O H
OI+/ o OH HO ({
H
H,NOOC
NH, N
NN
HO o] o
Ilenuyunnamun

1. Ilpu moGaBiaeHUU K pacTBOPY NEHUIIMUTAMIHA pacTBOpA THAPOKCHIA HATPHS U
20 MT TPUKETOTUIPHUHJICHA THUIpaTa, TOTYAC MOSBISICTCS WHTEHCUBHOE CHHEE
WK (PUOJIETOBO-CHHEE OKpaITBaHHE.

2. llennmminamMuH  BoccTaHaBiuBaeT  (HocHOpPHOBOIL(PPAMOBYIO  KHUCIOTY,
MOSIBJISICTCSI CHHEE OKpAIlIBAHHUE.
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Hupayemam
1. Ilpu HarpeBaHuM nupaierama c pacTBOPOM THUJIPOKCHAA HATPUS BBIIEIACTCS
aMMHUaK, KOTOpbIM OOHApyXUBalOT IO 3amaxy M TIOCHHEHHWIO KpacHOU

NaOH® @o

JAaKMyCOBOM OyMmard.

N N
k/ = NHS
NH, 0
|| e
o) 0
IIpu HarpeBannu ¢ 10% pacTBOpOM r'MAPOKCH]Ia HATPHUS MPOUCXOAUT Pa3MbIKAHUE
UKJIA:
N 4—\( °
— NaOH® O—N
N NH a
P ’
0] -NH 0]
| \Na 3 || \Na
0] 0O

Pacmeop memayuna kanvyus ona unvekyul

1. Tlpu noGaBiieHMU K PacTBOPY TeTAallMHA KaJbIUsl PacTBOpa XJIOpHJIA Keje3a U
THOLMOHATAa AMMOHMUS MOSIBIISIETCS IPKO-KPACHOE OKpAIlIMBaHUE.

2. JIna unentudukanum DJ[TA-noHa K TeKapCTBEHHOMY MperapaTy npuOaBIIsSIOT
ONPENEIECHHOE KOJIMYECTBO PAacTBOpaA COJM CBHHLIA M PACTBOP MOAUAA KaJIHs
(HEe MOMKHO OBITH JKEJITOro OCajKka MOAWAA CBUHIIA). 3aT€M HEUTPAIU3YIOT
pacTBOpPOM aMMHaKa M yCTaHABIMBAIOT HaJIW4Me HMOHA Kanblus. {ns 3toro
UCIIOJIB3YIOT PEAKIMIO C OKCaJaTOM aMMOHHUS B aMMHAuHOM cpefie (BbIMaaaet
OeJbIil 0caloK OKcamaTa KajbIus).

3. Eciu cmemats 2 ma 0,05M pactBopa cynbdara nmunka, 1 Mi aMMHUayHOTO
Oy¢epHoro pactBopa u 0,1 T HHIUKATOPHON CMECH KUCIOTHOTO XPOM CEPHOTO
CHEUUaIbHOr0, TO TMOMABISIETCS (DUOJNETOBOE OKpallMBaHUE, KOTOPOE
nepexoauT B cuHee mocie AoOaBieHus 0,1 © HATpus Kadblus dAeTaTa WIH
OPYroro KOMIUIEKCOHA.

4. C noHamu Oapuisi ¥ CTPOHIIUS JIEKAPCTBEHHBIN MpenapaT BO B3aUMOJCHCTBUE
HE BCTYMNAET, TaK Kak 3HaueHue pK KOMIUIEKCOB y HUX MEHBIIIE, YEM Y HATPHS
KaJIBLIMS 3]1eTaTa.
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Kanmonpun u snananpun

1.

Unentudummpyror merogoM BOXX mo Bpemenam ynep:KUBaHHS OCHOBHBIX
IIUKOB.

Kanronpun naentudunupyror merogoM TCX Ha MIacTHHKAX MapaieabHO CO
CBUJETENIEM B CUCTEME TOyouI-lesHas kuciaota (3:1)

LHucmeun

1.

Hannuue THOrpynmsl B MOJIEKyJI€ LMCTEMHA YCTaHABIMBAIOT IIBETHOM
peakiuen B IeJ0YHON Cpesie ¢ HUTPOIPYCCHIOM HaTpusl (KpacHO-(HOJIETOBOE
OKpalllBaHUE):

10%NaOH Na,(Fe(CN) sNO)
— Na,S — Na,(Fe(CN)5sNOS)
NH,

SH

Hanugue THorpyniel B MOJIEKYJIe IIUCTEHHA TIOITBEPKIAIOT IIBETHOM
peakuueit ¢ xiopuaom xkenesa (I11) mo mosBneHuto cunero OBICTPO
MCYE3a0IIeT0 OKPAITUBAHUS W UCTIOJIB3YIOT B KAYECTBE PEaKTHBA HUTPUTA

HATPHS B IPUCYTCTBUH YKCYCHOM KUCJIOTHI (KpaCHOE OKpalllMBaHUE):
(SH-CH, - CH- (NH,) - COO); Fe — (S-CH,-CH,-CH-(NH,) -COOQ), Fe
[Tox neiictBuem cenenuctoit kucinothl (H,SeOs3) BhimamaeT KpacHbBIN 0CaIoK.

Huctenn mpu ASUCTBUM M-IUHUTPOOEH30JIOM B MPUCYTCTBHM THUIPOKCHIA
HATpUs MPUOOPETAET KENTOE OKpAIlIBAHHE.

C 10%-ubIM pacTBOpOM areraTta Hatpus U 2,5%-HbIM pacTBOpPOM alerara
M€ UUCTEUH JAE€T YEPHBIK OCAIOK.

[Mucrenn BoccranaBiuBaeT (HoOChHOPHOBOIHGPAMOBYIO KHCIOTY, TMOSBISECTCS
CHHEE OKpallliBaHUE:

SH-CH, - CH- (NH;) — COOH + H3PO4 12WO; —S-CH,-CH,-CH-(NH,) —
COCOH

WO; BoccranaBnmuBaercs 10 W n H,O
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Auemunyucmeun
1. Obpa3zoBanue »STWiIaleTaTa HUCHOJB3YIOT JUIsI OOHAPYKCHHs AalleTHIIbHOM
IpyMIbl. ALETHIMUCTEUH MPEIBAPUTEIBHO KUISATIAT C pacCTBOPOM JHXpomaTta
Kallusl B CEpHOM KHCIIOTE, a 3aTEM J100aBIIAIOT STAaHOI:

OH O OH o)
o= CH3 =+ H—OH — - + H3C‘<
NH NH, oK
SH SH
o) o)
H30—</ + CHoH — Ho—X +t H—oOH
OH O—C;Hs

2. Hamuume THOTPYIIIBI B MOJIEKYJIE alleTHIIMCTEHHA TOITBEPKAAIOT I[BETHOMN
peakuueit ¢ xmopuaom xkeinesza (III) mo mosiBneHuto cuHero  OBICTPO
MCYE3a0IIECTO OKPAIIUBAHUS WJIM WCIOJB3YIOT B KAUECTBE PEaKTHBA HUTPHUTA
HATPHs B IPUCYTCTBUU YKCYCHOM KUCIOTHI (KpaCHOE OKpaIIuBaHuUe).

3. Ilox nerictBuem cenenuctoit kuciaotsl (H,SeO3) BbimamaeT KpacHbIN OCaIoK.

Memuonun
1. Jlns oObHapyXeHUsI THOMETUIILHOM TPYIIbl METUOHHUH CIIABISIOT ¢ 30%-HbIM
pacTBOpPOM TuApoKcHaa Hatpus. [IpoucxoguT paspylieHHE MOJIEKYJIbI
METHOHMHA ¢ OOpa3oBaHWEM NPOU3BOJHBIX MEpKaNTaHa M CYyJIb(QUIOB.
[Tocnennue MOXXHO OOHAPYKUTh IIBETHOM peaKIued ¢ HUTPONPYCCUIOM
HaTpus (KpacHO-(HOJETOBOE) WM MO 3alaxy CepoBOAOPOJAa U MeEpKamTaHa,
oOpa3yromuxcs nocjie 100aBIeHus] CEpHOM KUCIOTHI:

NaOH
H,C—8~H,C—~CH;~ CI:H ~~CO0OH i

cnnaen,
NH,

~ H,C—CH;-CH~~COONa + NH,| + CH,SNa + Na,§ + CH,OM
!
OH  OH

Na.S + CH;SNa ....":'2?.9‘;__, HZST + CHSH

Mepxanras

2. Metuonun ¢ 10%-HbIM pacTBOpOM areTata HaTpus u 2,5%-HBIM PaCTBOPOM
arieTara Meai 00pasyeT CHpEHEBATO-CUHUI 0CaJIOK.
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Jlucynvhupam

1.

Hanuume nuUATUIAMUHOBOTO paaudKalia HW aTOMOB CEpPhl B MOJIEKYJIE
MOJATBEPKAAIOT 110 XapaKTEPHOMY 3aMaxy AUITUIAMUHA, BBIIEISIONIETOCs Py
CIUTAaBJICHUM JHCYyIb(UpaMa ¢ KpHCTAUIAMH THAPOKCHUIA Kaus, € IO
0o0pa3oBaHMIO YEPHOrO0 oOcaJka cyiab(huia CBUHIA TMoOcie MNpubaBieHUS K
pacTBOpY MOJYYEHHOTO CIIaBa aleraTa CBUHIIA:

2-
S” Pb(CHCO0),  —»  pPbs + 2cH,cO0

CrmpToBoii pactBop nucynbdupama ¢ 10%-HbIM pacTBOPOM IMHAHKIA KAJTHS
IpUOOpPETAET JKEATOE OKpaIIMBaHUE, IEPEXOASIICE B 3€JICHOE.

[Ipu oxucnennu aucyibpupama OpoMHON BOAOM 00pa3yroTcs Cylb(aT-HOHBI,
KOTOpbI€ OOHAPYKUBAIOT C IIOMOILbIO PACTBOPUMBIX COJIEH Gapusl.
HarpeBanue aucyns(dupama B pacTBope cynib(para MeIu, CyJlb(puTa HATpHUs U
aMMuaka MpUBOJUT K 00pa30BaHUIO MEJU, BbINAIaloNIel B BUIE KOPUUHEBOTO
ocaJika, paCTBOPUMOTO B XJIOpodopMme.

. JlucynbdupaM naetr IBETHbIE PEaKUUU C CEIEHUCTOM KHUCIOTOM (KpacHBIM

0Ca/ioK), C KOHIEHTPUPOBAHHOW CEPHOM KUCIOTON (KEITOE OKpAIIUBAHKUE).

2.5. MeToibl KOJTU4E€CTBEHHOTO OMpe/Ie/eHusl

BI)IILGJ'ISIIOT HCCKOJIBKO MCTOJO0B KOJIMYCCTBCHHOI'O OIIPCACIICHUA:

Memoo _ankanumempuueckuti no CepenceHy, cmnoco0 TPsMOTr0 THUTPOBAHUA,

uHaukarop ¢denondranenn. Crocod 3akimtouaercs B oOpazoBanuu Iluddosa

IMPOU3BOAHOI0 II0 AMHUHOIPYIIIIC KHCIIOTBI C (bOpM&JIbI[@FI/II[OM U TIOCJICAYIOIIHNM

TUTPOBAHUEM HIEJIOYbI0 00€UX KAPOOKCUIIBLHBIX TPYIII.

HOOC-CH,-CH,-GH-COOH

—>= HOOC-CH,-CH,-CH-COOH + 2NaOH —>
N=CH,

NaOOC-CH,-CH,-CH-COONa +2H,0
N=CH,

f=1/2
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AMUWHOKHCIIOTHI B BOJHBIX PAacTBOpax BEAyT ce0s Kak OWIOJIIpHbIC MOHBI. B
CBS3M C OTHM, HENOCPEJACTBCHHOE THUTPOBAHHWE aMHUHOKHCIOT pacTBopom NaOH
3aTpyaHeHo. JJis KOJMYECTBEHHOTO ONPEACICHUS aMUHOKHCIOT HMPUMEHSCTCS Tak
Ha3biBaeMoe (QopMoibHOe THTpoBaHWEe. (OOpa3oBaBiieecs MPOU3BOJHOEC HMEET
CHJIbHO KHCJIBI XapakTep M JaeT 4YEeTKYH0 TOYKY 9SKBUBAJICHTHOCTH IIO
dbeHondraneuny.

Anxanumempuyeckutl memood TPSIMOTO TUTPOBAHUS IIEJIOYBIO B MPUCYTCTBUU

WHJUKATOPOB OpOMTHUMOJIOBOIO CHHETO WJIM HEUTPaJbHOTO KpacHoOro (1o
OpaH)XEBOI'O OKpallluBaHus). B 3TOM ciyd4ae OTTUTPOBBIBAETCA TOJIBKO OJIHA
KapOOKCWIbHAs rpyIna:

NH, O NH, o
J 0
OH : OH
+  NaoH + H,0
HO—\\, NaO
N, \

Memoo Kvenvoaus.

Knaccuueckuii memoo Kwvenvoans. Meron OCHOBaH Ha TMpeABapUTEIbHON
MUHEpaIN3alny a30TCOAEPKAIIEr0 OPraHMYEeCKOro COEAUHEHUs 10 TUApOcyibdaTa
amMoHus1. OnpeiesieHne BBITIOIHSAIOT C IIOMOIIIBIO TprOopa.

Puc. 6. [Ipubop mis onpeneneHus a3ora
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[Tpubop ast onpeneneHust a30Ta COCTOUT U3:

napooOpasoBaTels ¢ IpeaoXpaHUuTEIbHON TPYOKOoM — 1
CMEHHBIX TPYIICBUIHBIX KOJIO C JITUHHBIM TOPJIOM — 2
BOPOHKH I BBOJIA IIEJI0YH — 6

OpBI3rOyIOBUTENS — 3

IPSIMOTO XOJIOMIIbHUKA — 4

CMEHHBIX KOHUYECKUX KOJIO — MPUEMHUKOB - O

Omnpenenenne COCTOUT U3 HECKOJIbKUX CTAIUM:

1) Musnepanuzanus  (HarpeBaHWe C  KOHIEHTPUPOBAHHOMU
KHCJIOTOM):
R- CH-COOH — COzT + Hzo + (N H4)HSO4

NH,

2)  Paznmoxenme (NH )HSO, ruapokcupoM  Hatpus |
oOpa3yrormerocs aMMHaKa B IPHEMHHK:

(NH4)HSO4 +20H — NHgT +2 HQO + 804-

3) BzaumoneiictBue NH3 B mpuemHuke ¢ 60pHOM KUCIOTOM €
oOpa3oBaHMEeM TeTparuApoKcuOOpaTa aMMOHUS:

NH; + H[B(OH);] — NH,4[B(OH),]

CepHOU

OTTOHKa

4) TutpoBanue otrona 0,1 M pacTBOPOM XJIOpUCTOBOIOPOTHOM KUCIIOTHI:

NH,[B(OH),] + HCI — NH,CI + B(OH); + H,0

[TapannensHO TTPOBOJSAT KOHTPOJIBHBIA OMBIT (0€3 aHAIM3UPYEMOTO BEIIECTBA)

AJI1 IMOBBIMICHHA TOYHOCTH PE3YJILTATOB THUTPOBAHMUA. I/IH)II/IKaTOp METUJIOBBIM

OPaH>KEBBIM.
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Muxpomemoo  Kvenvoans. Bce  omnepanuu MPOBOAAT  AHAJIOTUYHO
KJIACCUYECKOMY METOAYy, HO MCIOJB3YIOT anmapar sl  aBTOMAaTH4YECKOTO
ONpEIECIICHHS a30Ta.

Buoousmenéunviti  memoo  Kvenvoans. KonuuecTBeHHOE — OmpeseicHUe
MPOBOJIUTCS TIOCTE IIEJIOYHOTO THUAPOIN3a TO KOJIMYECTBY OO0pPa30BaBIIETOCS

ammuaka. Katamuzarop - K;SO4 + CuSO,4 5H,0.

Memoo He800H020 MUMpOBAHUL. Kucnaortsl Y—aMUHOMACJIsTHas,

aMUHOKAIIPOHOBAS, IuCyiabGupaM  ONPEAeNSIOT  KOJMYECTBEHHO  METOAOM
HEBOJHOIO TUTPOBaHUs. TUTPYIOT paCTBOPOM XJIOPHOW KHCIOTBI B Cpele JEASHOU
YKCYCHOM KHCHOTBI (MHIUKATOP KPUCTAIUTMYECKUN (PHUOTIETOBBIN):

1) PacTBopeHme XJIOpHOW KHUCIIOTHI B JIEISTHOM YKCYCHOM KUCJIOTE:

HCIO, + CH;COOH — CIO4 + CH;COOH,"

2) PactBopenny ocHoBanusi (RN - kucnoTel y—aMuHOMAcisiHas W
aMUHOKAITPOHOBAs1) B JICASHON YKCYCHOM KHUCIIOTE:

R3N + CH;COOH — [RsNH]" + CH,COO

3) B3aumopencTBre alleTOHNM- U alleTaT-uOHOB:

CH3;COO + CH;COOH," — 2CH;COOH

4) B3anmonenicTBre MPOTOHUPOBAHHOTO AMHUHA C XJIOPAT-UOHOM:

[RgNH]++ C|O4_ — [RgNH]+ C|O4_
Y R;N + HCIO, — [RsNH]* ClO,

Kucnomno-ocnosnoe mumpoearue 6 CMEWMARRbIX pacmeopumeisix.

JIaHHBIM METOJAOM ONPENCIAT KHUCIOTY AaAMUHOKAIpPOHOBYK. JlaHHBIN
npenapat tauTpyroT 0,1 M pacTBOpoM TruUApOKCHIa HATPUsS B BOJHO-AIIE€TOHOBOMU
cpene (5:25) ¢ mHAUKATOPOM TUMOIBTATICHHOM. METHOHUH ONPEACISIOT B BOJIHO-
cnuptoBoit cpene (10:20) ¢ TeM ke MHAUKATOPOM U TUTPAHTOM.

Jlns ompeneneHus TeTalMHa Kajablus ucnoib3yloT 0,05M pactBop HuTpata
CBHUHIIA B MPUCYTCTBUU reKCaMETUJIEHTETPAMUHA u pa3BeICHHOM
XJIOPUCTOBOJIOPOAHONM KHUCJIOTHI, KOTOPHIE BHITIOJHSAIOT POJb OydepHoro pacrBopa.
NHaukaTtopom CIyKUT KCUIICHOJIOBBIA OPaHKEBBIM.
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Hoodamomempuueckuti menood UCTIONb3YETCS AJIA ONpeIeNICHUs] KalTompuia.

Tounyro HaBecky kanTompuia (okono 0,3 r) pactBopsitor B 100 mi BOJbI B
KoJi0e ¢ mpuTepToi mpoOkoi, mobamistor 10 ma 3,6M cepHoii kuciotel u 1,0 T
noauaa Kanus, 2 Mi pactBopa kpaxmana. Turpyror 0,1M pactBopoMm noanna Kamus
710 TIOSIBJICHUSI TOJTyOOM OKpacku, He ucyesaroiei B TeueHue 30 cek. OnpeneneHue
OCHOBAHO Ha OKHUCJICHUU CYTb(TUAPUIBHON TPYIIIIBI HOJOM:

KJO3 + 5KJ + 3H,SO0, —> 3], + 3K,SO, + 3H,0

2RSH+J; —> RS-S-R+2HJ

Hooomempuueckuti _memoo UCIOJIB3YETCSI  NPEMMYIIECTBEHHO  JUIS

OTPENICIICHHS CEPOCOAEPKAIMNX AMUHOKUCHOT. [{UCTENH U alleTHIILIMCTENH TUTPYIOT
B kucnou cpeae 0,1 M pactBopoMm Homa. OnpeneneHrue OCHOBAHO Ha OKHUCIICHUH
CYNb(PTrUIPUIBHBIX TPYIIIT:

NH,
NHz o s
/ =0
2 J2 ‘ HO +
s o

on T . 2H
N30bLITOK
SH v’\/
UMCTENH NH,
OH

3areM Wu30BITOK #HOJa OTTUTPOBBIBAIOT CTAHJAPTHBIM PACTBOPOM HATpHUs

THoCyJb(dara:
J, +2NayS,03 — » 2Nad + Na,S,04

MeTHOHMH  TpenBapuUTENIbHO  pPacTBOPAIOT B CMECH  pPacTBOPOB
MoHokanuiidochara u qukanuiidocdara (o1HO U ABy3aMeIeHHOTO docdaTa Kajws)
B IIPUCYTCTBUM HoAUAA Kanus, a 3aTteM okuciisaroT 0,1 M pactBopoM Hoaa o cxeme:

NH, o NH,
J
HO _

S
\ 0
+ Jo —» S H,
S —
\ o
CHs HO
METUOHWH roMOLUUCTUH
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Hoooxnopmempuueckuii. memod. Ilpu HOAXIOPOMETPUYECKOM THUTPOBAHUU

METHOHUH OKHUCIISIETCS IO COOTBETCTBYIOIIETO CYIb(OKCHIA:

NH, 0

NH, o
74 74
OH
+ X 4+ HO0 —> OH Wt
S s=o
\

AN
CH, chy

JCI + HJI E— JZ + HCI

KOMnJleKCOHOMGWlDM}Z HCIIOJIB3YCTCA MJId  KOJIHMYCCTBCHHOI'O  OIIPCACIICHUA

nucynbdupamMa, BapuaHT  OOpaTHOM  KOMIUIEKCOHOMeTpuH.  Jlucynbdupam
IIPEABAPUTEIIBHO BOCCTAHABIMBAIOT CMeChlo, coctosmen u3 10%-Horo pacrtsopa
cynbpura Hatpus u 5%-HOro pacTBopa ammuaka. I[IpoayKT BOCCTaHOBIICHHS
B3aumozeiicteyer ¢ 0,1 M pactBopom cynbputa Hukens (B TedeHwe 1 wyaca).
OOpazoBaBiiieecss COCIUHEHUE HHUKEIS U3BJICKAIOT XJIOPOYOpPMOM U  THUTPYIOT

n30bITOK cynb(data Hukens 0,05 M pactBopom TpusioHa b (MHAUKATOP MypEKCHU]).

@OH’ZOKOJZODMMeml?M}Z. I[J'IH KOJIMYCCTBCHHOI'O ONPCACIICHUA aMHUHOKHUCIIOT

ucrnonb3yercst peakius ¢ noHamu Mmeau (I1), compomokmaromiasicsi oOpazoBaHUEM
XEJaTHBIX KOMIUIEKCOB. Bhiaenstomuecs: npyu 3TOM HOHBI BOJOPOJA HEWTPATU3YIOT
dhochatabiM uu 6opatHbIM OydhepoM, U30BITOK HOHOB MEIU YAAISIOT B BUJIE OCaKa
MaJoOpacTBOPUMOM CONM WM THAPOKCUIA. 3aTEM YCTAHABIMBAIOT KOJUYECTBO MEIU
B oOpa3oBaBIiemMcs KOMILJIEKCE C AMUHOKHUCIIOTON C MOMOIIBIO

(hOTOKOJIOPUMETPUIECKOTO OIIPEACICHUS.

Cnexmpogomomempuieckui _memood. METHOHMH M KHCIOTY TIIyTaMHUHOBYIO

UAeHTUGUUHPYIOT ¢ Tomolbio MK-crekTpoB Mo coBnajeHUIo MOJIOC MOTJIOMICHUS B
o6nactu 4000-400 cM ¢ mpumaraembiMi k ®C pUCYHKAMH CIIEKTpoB. Y ®-criekTp
MOTJIOIIEHNST [MCTEMHA MMEET MAaKCUMyM TorjomeHus mnpu 236 HM, a
aneTwinurcrenHa — rnpu 233 HM (pactBopurens 0,1 M pacTBOp ruapokcuia HaTpus).

VYienbHblE TIOKa3aTeIW TMOIJIONIEHUS COOTBETCTBEHHO paBHbl 690 wu  355.
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JucynbpupaM UIeHTUPUIUPYIOT O COBMaeHuIo nosoc noriomenus NUK-cnekrpa
UCIBITYeMOro pactBopa W mnpunaraemoro k ®C pucyHka crnektpa B o00JiacTu
1600-400 cm'. B Vd-o6mactm pacTBOp AMCKIbOHpAMa HMMEET MAaKCHMyM
nornoueHus npu 260 um (pactBopurens 0,1 M pacTBop ruapokcuia HaTpus).

o KonnuecTBeHHoe omnpeaeneHue KanTompuia B TaOJeTKaxX BBIMOJIHAIOT
MeronoM Y D-criektpodoToMeTpun TpH JuiHE BOJHBI 212 HM (pactBoputens — 0,1

M pacTBOp XJIOPUCTOBOJOPOAHONU KUCIIOTHI).

2.6. Oco0eHHOCTH XPaHECHUA NPENaApaTOB AMUHOKHUCJIOT

AMUHOKHUCIIOTBI XpaHAT B XOPOIIO YKYINOPEHHOW Tape, MpeJoXpaHsIomed oT
JEHCTBUS CBETA, B CyXOM, NMPOXJaJHOM, 3aIUIICHHOM OT CBETa MECTE, YTOObI HE
JOIYCTUTH pa3iokeHus. [IeHuIIIaMiH MOCTENEHHO pa3iaraeTcsl JaKe B TEMHOTE
BO BJIQXKHOM aTMocdepe, 0COOEHHO NPH MOBBIIIEHHON Temneparype. Llucrenn nerko
OKHCIIIETCS Ha BO3ayXe, o00pa3ys NMCTUH. TeTauumH KanblMs, KarTONpHI,
SHAJIONPUJI, TUCYIb(UpPaM XpaHAT B CYXOM, 3allUIIEHHOM OT CBETa MECTE B IIJIOTHO

YKYIIOPEHHOM Tape.
2.7. @apmakoJjioru4ecKoe JeicTBHe AMUHOKHUCJIOT
dapmMaKoJIOTHYECKOe  JCHCTBHE  aMUHOKHCIOT  pa3HooOpa3Ho.  YacTh
aMUHOKHUCJIOT 00JaJaeT HOOTPOINHBIM JEHCTBUEM, Jpyras 4acTh SIBJISETCS

reMocraTuKkamMu, O6J'IaI[a€T MYKOJIUTUYCCKUMU CBOMCTBaAMHM. OcHoBHBIE

(hapMaKoJIOTHYECKHUE CBOWCTBA aMHUHOKHCIIOT TIPEICTABIICHHI B Ta0II. 2.

37



Tabmura 2

OcHoBHBbIC (hapMaKoJIOTHYEeCKHE CBOHCTBA AMUHOKHUCIOT

MHH dopma Toprosoe | IlpousBoaurt IIpumenenue
BbIIIYCKA HAUMEHO eJlb
BaHHe
Tabnerku o 0,25 | I'amma- Opranuka HootpomnHoe cpexnctso.
T, TOKPBITHIE amuHomacis | OAO Perymupyet oOMeH BeliecTs B
000J104KOi Has kuciora | (Poccust) TOJIOBHOM MO3T€, yJydllaeT
(6enoro mnu MBIIIUICHHUE, TaMSTh, OKa3bIBaET
Oeoro ¢ HEKOTOPOE
- KPEMOBAThIM MCUXOCTUMYJIHPYIOIIEe
% OTTEHKOM IIBETA), B neiicteue. [lon BausHueM
= ynakoBke 1o 100 npenapara yiy4iaercs
= HITYK KPOBOCHA0>KEHUE MO3I'a, YTO
< CHOCOOCTBYET BOCCTAHOBIICHUIO
JIBU)KEHUW U PEYU TTOCIE
UHCYJIHTOB, MOBBILIAET
YCTOMYMBOCTHh MO3ra K
HEJIOCTaTKy KHCIOpOo/a
(runoxcum).
ITopomok B AMMHO Ockom HIIK | 'emocraruueckoe cpeacTBo,
TéMHBIX (rakoHax | kamponoBas |[OAO, UHTHOUTOp (HPUOpHUHOIH3A.
o 500 r ans KHUCJI0Ta (CraBpomons) | Biokupyer aeiictBue

AMMHOKAnpOHOBAast KUCJIOTA

npuéma BHYTPb;
5% cTepuIIbHBII
pacTBop
aMHHOKAIIPOHOBOM
KHCJIOTBI JIJIS
BHYTPHUBEHHOTO
BBEJICHUS HA
U30TOHMYECKOM
(0,85-0,9%)
pacTBOpe HaTpHs
XJIOpHJA BO
¢akonax no 100
ML

aKTUBATOPOB TJIA3MUHOT€HA,
yrHETaeT JIeHCTBUE IUTa3MUHa,
YaCTUYHO UHTHOUPYET KHHUHBI.
AMHHOKANpOHOBas KHCJIOTA
o0janaeT TaKXe HEKOTOpPOM
IPOTHUBOAIIEPTUIECKON
AKTUBHOCTBIO M HE3HAYHUTEIIHHO
TIOBBIIIAET aHTUTOKCUYECKYIO
(YHKIUIO IEYEHHU.
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http://www.webapteka.ru/drugbase/name1427.html
http://www.webapteka.ru/drugbase/name1427.html
http://www.webapteka.ru/drugbase/search.php?filt_innid=393
http://www.webapteka.ru/drugbase/search.php?filt_innid=393
http://www.webapteka.ru/drugbase/search.php?filt_innid=393
http://www.webapteka.ru/drugbase/search.php?filt_ftgid=2
http://www.webapteka.ru/drugbase/search.php?filt_innid=102
http://www.webapteka.ru/drugbase/search.php?filt_innid=102
http://www.webapteka.ru/drugbase/search.php?filt_innid=102
http://www.webapteka.ru/drugbase/search.php?filt_ftgid=92
http://www.webapteka.ru/drugbase/search.php?filt_ftgid=92

aMITyJIax o 5 Mi1 1
10 mu1 ynakoBke.

Ta6nerku o 0,25 | L- ONBITHBIH HooTtponHoe cpenctso.
T, pacTBOpuMbIe B | I myramuHo- | 3aBOJ 3aMeHrMas aMUHOKHCIIOTa,
KUIIICYHUKE U Bas kuciora | HIUJIC, UTpaeT poJib MeAuaTopa ¢
tabsierku 1o 0,25 (Ykpauna) BBICOKOH MeTab0INYeCKOM
T, IOKPBITHIE AKTUBHOCTHIO B TOJIOBHOM
000J104KO, B MO3r€, CTUMYJIUPYET
s ynakoBkax 1o 40 OKHCIIUTENBHO-
% HITYK. BOCCTAaHOBUTEJIbHBIE IPOLIECCHI B
= TOJIOBHOM MO3re, 00MeH OeNKOB.
5 Hopmanuzyetr oOMeH BelecTs,
a U3MEHsIsl QYHKIIMOHAIBHOE
2 COCTOSIHME HEPBHOU
2 Y DHJIOKPUHHON CHCTEM.
% Crumynupyer nepenauy
~ B030yx)aenus B cunarcax [{HC,
CHOCOOCTBYET HEUTpaJIN3alluU U
BBIBE/ICHUIO U3 OPTaHU3Ma
aMMHaKa, TIOBBIIIAET
YCTOWUYMBOCTb OpraHu3Ma K
TUTOKCHHU.
< - | Kameynst 0,151, B | Ilennimi- Polfa/Kutno | IIpoTuBOBOCTIAIUTEIILHOE
g § ynakoBke 100 JIAMUH wskie PW, CpPE/CTBO.
5 S | mmyk. (Tonpbmra)
= B
Kancynei o 0,4 v, | [upaneram benropoasut | HooTpomnHoe cpeacTso.
B ymakoBke - 60 amuabsl OAO | [loBbIIIaeT ycToOMYMBOCTH MO3Ta
HITYK; (Poccus) K KHCJIOPOJAHOMY T'OJIOJIAHUIO U
amyisl 20% CIOCOOCTBYET YCBOEHUIO UM
pacTBopa 1o 5 mi, [JIIOKO3BI, yIy4IllaeT 0OMEHHBIE,
§ B ymakoBke - 10 JHEPreTHYECKHe MPOIIECCHI B
o MITYK; MO3Te U KpOBOOOpAIleHHE B
s TaOJIeTKH, HEM, BOCCTaHABIIUBAET U
é TTOKPBITHIC CTaOWIIN3HUPYET HapyIICHHBIC
o0omnoukoif, o 0,2 (GyHKIIMU Mo3ra (BHUMaHHE,
T, B yrmakoBke - 120 aMsTh, pedb U 1p.).
WITYK, IS ACTEN
rpaHyJibl 1o 56 T B
OaHKax.
['panrynei mo 0,2 T B | Anerwu- Sedico MyYKOIHTHYECKOE CPENICTRO.
MaKeTUKe, B CTeHH (Eruner) Pazxmxaer MOKpOTY,
ynakoBke 1o 20 crocoOcTByeT 6osee IErkoMy eé
= MaKEeTUKOB; OTXOX/ICHUIO. ALETHIIIIUCTEUH
g 5% pacTBOp 1O B AKTUBEH U TIPY HATHIUHU
= ammynax o 10 mu, THOMHOW MOKPOTBI.
E B yrmakoBke 1mo 10
o amMIy;
< 20% pactBOp B
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http://www.webapteka.ru/drugbase/search.php?filt_innid=11
http://www.webapteka.ru/drugbase/search.php?filt_innid=11
http://www.webapteka.ru/drugbase/search.php?filt_ftgid=2
http://www.webapteka.ru/drugbase/search.php?filt_innid=1265
http://www.webapteka.ru/drugbase/search.php?filt_innid=1265
http://www.webapteka.ru/drugbase/search.php?filt_innid=1265
http://www.webapteka.ru/drugbase/search.php?filt_innid=1265
http://www.webapteka.ru/drugbase/search.php?filt_innid=1311
http://www.webapteka.ru/drugbase/search.php?filt_innid=1311
http://www.recipe.ru/docs/ls/index.php?action=descr-firm&firmid=2384
http://www.recipe.ru/docs/ls/index.php?action=descr-firm&firmid=2384
http://www.webapteka.ru/drugbase/search.php?filt_ftgid=2
http://www.webapteka.ru/drugbase/search.php?filt_innid=210
http://www.webapteka.ru/drugbase/search.php?filt_innid=210
http://www.webapteka.ru/drugbase/search.php?filt_innid=210
http://www.webapteka.ru/drugbase/search.php?filt_innid=210
http://www.recipe.ru/docs/ls/index.php?action=descr-firm&firmid=1920
http://www.webapteka.ru/drugbase/search.php?filt_ftgid=85

Mopomoxk (10 1) [{ucrenn Ajinomoto CpecTBO JIeYeHHsT KaTapaKThl.
B MPOGHPKAX Co Inc Hopmanu3zyer 0OMeH BeecTB B
= IIH TUIOTHO (SAnonwust) XpYCTAJUKE [1a3a; SBIACTCA
2 3aKYTTOPEHHBIX 3aMEHUMOM aMUHOKHUCIIOTOM;
2 (bnaxomax MO>KET CHHTE3UPOBAThCS B
= TEMHOTO OpraHU3MeE C UCIOJIb30BAHUEM
CTEKITA. METHOHHUHA.
Tabnerku mo 0,25 MeTtuosuH ICN Mertabonnueckoe CpecTBO.
T, IOKPBIThIE (Poccus) MeTHOHUH CTUMYIUPYET
o6omoukoii (1 o0OpasoBaHue OMOTOTHYECKU
TabJIeTKa AKTUBHBIX BEIECTB,
coaepxxut 250 mr AKTUBHU3UPYET JCHCTBHE
METHOHHUHA), TI0 TOPMOHOB, BATAMHHOB,
- 50,75 u 100 dbepmenTos. [Ipenapar
= TabJIETOK B croco0CcTByeT 00pa30BaHUIO
E yIIaKOBKeE. OeNKOB, IPEMATCTBYET KUPOBOI
é) UHQWIBTPAIIUH ITICYCHH,
MOHIKAET COACPKAHKE
X0JIECTEpUHA B
KpoBH. METHOHUH OKa3bIBAET
aHTUTOKCHUYECKOE JICHCTBHE,
YKperuisis MeMOpaHbl KIIETOK,
YMEHBIIIAET ACUCTBUE SI0B HA
NIEYEHb U APYTUe TKaHU.
o Tabnerkn o 0,5 r; | Teranun- dapmak TeranuH KaJbIUSI OTHOCUTCS K
g amMmynel o 20 M | KaJIbLIUA (Yxpauna) KOMILIEKCOOOpa3yIOIINM
= 10 % pactBopa. COCTMHECHUSIM.
= [IpenapaT npuMeHsIOT pH
= OCTPBIX U XPOHHYECKUX
§ OTPaBJICHUSX TSHKETBIMU U
w PEAKO3EMENBHBIMU JIEMEHTAMH
§ U X COCTMHEHUSMU (CBHHIIOM,
cmﬁ KaJIMHEM, KOOAJIbTOM, PTYThIO,
ypaHOM, UTTPHUEM, LIEPUEM).
Ta6nerku o 25 u | Kamropun "Cepena Wuruburop ATID.
50 mr. ®apwma IIBT. | TIpenapar npuMeHseTCS IPU
é OpHrI/IHaHBHBIe JItn.", TUIICPTOHUMH, cep)]equﬁ
§ YIIaKOBKH,COZIEPKa 'I'/IL;I]HHH JJITM“ HEOO0CTAaTOYHOCTH (B KOMILICKCE
5 e 1o 20, 50 u pes aI/I(b C MOYCTOHHBIMHU CPpEACTBAMHU U
N 100 Ta6IeTOK. Caencus ) CepAcYHBIMU FJ‘II/II(O3I/I,Z[aMI/I).
IIsT. JITH.",
Nunus
Tabnerku 5 mr, 10 "HEMOFAR I/IHFI/I6I/ITOp ATID.
mr u 20 mr. ITo 20 | Dnananpun M IIpenapaT npuMeHseTcs npu
- TaOJICTOK B KONCERN" | aprepuansHoii runeprensuu (B
§ yHaKOBKe. AD., TOM YHCJI€ PEHOBACKYIISIPHON);
S FOrocnaBust | xpoHuveckoii cepaedHoit
C% HEJIOCTaTOYHOCTH (B COCTaBe

KOMOWHHMPOBAHHOMW TEPAITHH ).
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http://www.webapteka.ru/drugbase/search.php?filt_innid=21
http://www.webapteka.ru/drugbase/search.php?filt_innid=21
http://www.webapteka.ru/drugbase/search.php?filt_innid=21
http://www.recipe.ru/docs/ls/index.php?action=descr-firm&firmid=39
http://www.recipe.ru/docs/ls/index.php?action=descr-firm&firmid=39
http://www.webapteka.ru/drugbase/search.php?filt_ftgid=38
http://www.webapteka.ru/drugbase/search.php?filt_innid=14
http://www.webapteka.ru/drugbase/search.php?filt_innid=14
http://www.webapteka.ru/drugbase/search.php?filt_innid=14
http://www.recipe.ru/docs/ls/index.php?action=descr-firm&firmid=926
http://www.webapteka.ru/drugbase/search.php?filt_ftgid=11
http://www.medmoon.ru/medicina/m.html
http://www.medmoon.ru/medicina/m.html

Hucynshupam

Ta6aetku mo 0,1;
0,15u0,25r—8B
ynakoBke 10 mir.

Amnra0yc,
Terypam,
Ocniepaiib

3A0 HIIL
"Bopiarosck
it XP3"

CpeactBa Ui KOPPEKLUH
HapyIICHUH TIPU AJTIKOTOJIN3ME,
TOKCUKO- U HAPKOMAHUSX .
JucynshupaM B OpraHu3m
o0azaeT CriocoOHOCTHIO
0JIOKMpOBaTh PEepMEHT
QJIKOTOJIbJICTUAPOTEHA3Y, UYTO
BBI3BIBACT MTOBBIIICHUE
COJIep>KaHus alleTalbIeTuIa B
KPOBHU U OTPUIATEIIHHYIO
peakiuio OOJLHOTO Ha
asikorouib. Ha3zHauaroT
TUCYIbGUPAM IS JICUCHUS
XPOHUYECKOTO AJIKOTOJIN3MA.

YVVVVYVYYVYYVY

AMHUHOKHCJIOTHI ISl MAPEHTEPAIbHOT0 MUTAHUSA
K nanHHOI#1 rpyrie npenapaToB OTHOCSTCS TAKKE:
Awmunoctepun KE Hedpo
Awmunoctepun KE Hedpo 6e3yrneBoiHbIit

Amunoctepun H-I'ena

I'emacon-Heo
Hedpamun
Hedportekt
XalMuKc

e PactBOp

i uHpy3ui 5%:
daakonbr 500 mi
10 umu 1 1 6 wr

e PactBOp

st uadysuit 10%:
¢akon 500 ma 10
w1 1 6 T

e PactBop

i uHy3ui 15%:
dmaxon 500 mur 10
i 1 1 6 mr.

AMUHOBEH

FRESENI
US KABI
(ABcTpus)

[TonHOE MK YacTUYHOE
MapeHTepaIbHOE MUTAHNUE.
PacTBOpBI aMMHOKHCTIOT OOBIYHO
IPUMCHSIIOT B KOM6I/IHaHI/II/I C
JIOCTaTOYHBIM KOJMYECTBOM
WCTOYHUKOB SHEPTUH (TIIFOK03a,
KUPOBBIE SMYIIbCUN );
MO(pUIAKTHKA U TE€panusi oTephb
0eNKoB, KOT/1a IepopaIbHOE WUIIH
JHTEPATHHOE TUTAHKE
HEBO3MO>KHO, HEJIOCTATOYHO HIIN
MIPOTHUBOIIOKA3aHO.
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e PactBOp AMUHOBEH FRESENI | AmunoBen undant 6%, 10%
s uadysuii 6%: | MadanTt US KABI | npenna3HadeH st 4aCTHYHOTO
¢dmaxon 100 mi (ABcTpus) | MapeHTEPAIBHOTO MUTAHUS
c% nnu 250 mut 10 it HOBOPOXJEHHBIX, IETEH1
< e PactBOp paHHEro Bo3pacra u
~ it uadyzuid 10%: HeJOHOIIEHHbBIX. COBMECTHO C
§ dmakon 100 M pacTBOpaMH YIIIEBOJIOB,
2 mm 250 mut 10 mr JKUPOBBIMH 3MYJIbCUSIMH, A
= TaKKe MpernaparaMyd BUTAMUHOB,
5 JIEKTPOJIUTOB U
MUKPO3JIEMEHTOB 00eCIIeUrBaeT
MOJTHOE TTapeHTEPaIbHOE
NUTaHUE.
e PactBop Amunomuazman | B.BRAU | Jlnsg napeHTepaibHOTO MUTAHUS
% st uaGy3uii 10%: | b I'ena N IpU HApYIICHUH
z dakoH wim MELSUN | amuHOKHCIIOTHOTO OalaHca,
s OyteutkH 500 Mt GEN, AG | BO3HHKAIOMIETO MPHU OCTPHIX U
5 (CepMaHu | XpOHHYECKHUX 3a00ICBAHHUSIX
= 1) MEYCHH, a TaKxKe JJIs
5 NpeaYIPEKICHUS U JTCUCHHS
NEYCHOYHOH 2HIIe(aIonaTuu.
e PactBop Awmmnnocon-Heo | HEMOFA | IlapenTepanbHOe MUTaHUE
it uHgy3uid 10%: RM, A.D. | yacTuuHoe miu nojHoe (¢
daaxon 500 mu 1 (Cepbus) | moOaBIEHHEM KMPOBBIX
T 9MYJbCUH, STEKTPOIUTOB U
e PactBOp YIJIEBOJIOB), & TAK¥Ke
st unysuit 15%: NpoQHIaKTUKA U TEpAUs
¢daakon 500 mu noTepu OETKOB U KUJKOCTH,
LT KOTJ]a HEBO3MOYKHO IPUMEHHTH
SHTEpATLHOE TUTAHUE!
3 TSDKETIbIE CITy4Yau
T racTPOMHTECTUHAIBHBIX
§ 3aboneBaHui (0OCTpyKLUS,
2 MaJbabcopOoIus,
= BOCIIAIUTENbHbIE 3200JIeBaHUs
< KHIIIEYHUKA, TAHKPEATHT,

KUIIEYHBIE CBUIIN);
rurnepMeTadbonnyecKre
COCTOSIHUS (TPaBMBbI, 03KOTH,
CETICHUC); APYTHE CITydau,
TpeOyrolIre napeHTepalIbHOTO
nuTaHus (MPHU 37T0KAYECTBEHHBIX
3a00JIeBaHUAX, IPU OJTOTOBKE
K OIEpalyu U Mocie
OTIEPATUBHOT'O BMEIIATENIbCTBA).
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Konnentpar ais JunentuseH
MIPUTOTOBIICHUS
pacTBopa JuIst
uHdy3uii 20%:
daakon 50 M1 win
100 mu1 10

JlunenTuseH

FRESENI
US KABI
AUSTRIA
GmbH
(ABcTpus)

Y B3poCHbBIX U AeTel NMpU
neduIUTe TIyTaMuHA, TIPH
TIOBBIIICHHOM TIOTPEOJICHHH €TI0
B paMKax IMMOJIHOTO WA
CMEIIAaHHOTO MTapeHTEPATHLHOTO
MUTaHUS, B T.4. TIPH
THIIEPMETA00TMYECKOM HITH
THIEPKAaTa00INIECKOM THITaxX
oOMeHa BelIecTB (BO3HUKAIOIIUX
IIPY MHOXECTBCHHBIX TPaBMaXx,
0JKOTaX, TSKEJBIX
XUPYPrUIECKHX
BMEIIATEIILCTBAX.

AMMHOKHUCJIOTHI /11 NAPEHTePaJbHOI0 NUTAHUA
+ I[Ipoyue npenaparsl

[AexcTpo3a + MuHnepaJbi|
K nanHOl rpynne npenaparoB OTHOCSTCS TaKXke:

» Hyrpudnexc 48/150
» Hyrpudnexc 70/240

PactBOp Hytpudnekc
Uit uHQy3uid 1 71 40/80

Wi 2 1

KOHTEHWHEPBI

IJJACTUKOBBIE

CcIIBOeHHEBIE; 1
KamMmepa - pacTBop
JEKCTPO3bI; 2
KamMmepa - pacTBop
aAMUHOKHCIIOT C
AIIEKTPOJINTAMU

Hytpudnexc

B.BRAU
N
MEDICA
L, AG
(I'epmanu

)

Hcnonb3yercs nis
NapeHTepaIbHOTO MUTAHUS B
CTallMOHAPHBIX U aMOYIaTOPHBIX
YCIOBUSIX JUISl TIOKPBITUS
CYTOYHOH MOTPeOHOCTH
MAIMEeHTOB B SHEPTHH,
AMUHOKHCIIOTaX, 3JIEKTPOIUTAX
U SKUJIKOCTH BO BpeMsI
MapeHTEPATLHOTO IUTAHUSA Y
HAILMEHTOB CO CTENEHBIO
kaTaboian3Ma OT yMEpPEHHOH 10
BBIPQXEHHOU B CIIy4asiX, KOTJa
SHTE-paJIbHOE MUTAHNE
HEBO3MOKHO, HEJJOCTaTOUYHO HUJIU
MIPOTHUBOIOKA3aHO, & TAKXKE B
COUYETaHHUH C HUM.

AMHHOKHCJIOTHI JIsl IAPEHTEePATbHOI0 MU TAHUSA
+ IIpoune npenaparsl
[’KupoBbie aMyJibCHH VIS TapeHTePaJbLHOr0 nuTanns + Jlekcrposa + MuHnepaibi|

K nanHO# rpynne npenapaTtoB OTHOCATCS:
Kabusen nepugepuyeckuii
KaGuBeH neHTpaibHbIi
Hytpudnexc 40/80 mumum
Hytpudnexc 48/150 mummzg
Hytpudnexe 70/180 numug
OnuxnnHomens N4-550 E
Onuxnmuaomens N7-1000E
Onuxnuaomens N8-800

YVVVVVVVYY
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K nanHoOl rpynne npenaparoB OTHOCATCS TaKkKe:

VVVVYVYYYVY

AMHHOKHCJIOTHI 1JI51 NAPEHTEPAJIbLHOI0 MUTAHUS
+ [Ipoune npenaparsl
[MunepaJbi]

Amunonnasmans b. bpayn E 5

Awmunonnasmans E
Awmvunonnasmans E15
Amunonnasmans ES
Awmmnocon-Heo E
Awmunoctepun KE
Nudezon 100
WNudezon 40

AMUHOILIA3MAJIb

PactBOp

Uit UHQY3ui OYTHUITKA
250 mu1, 500 M1 w1 1
10 it

AmmHomIa3-
MaJb

b. bpayn E
10

B.BRAUN
MELSUNGEN,
AG (I'epmanus)

[TapenTepanbHOe
MUTAHKE C IENIBIO
pOQUTAKTUKA U
JICUEHUsI COCTOSTHUIN
OeJIKOBOM
HEJ0CTAaTOYHOCTH
BCJICAICTBUE
MOBBIIICHHON OTEPH
OCIIKOB W/WiH
MOBBIIIICHHOU
HOTPEOHOCTH B HUX:
TpaBMbI CpeTHEN U
TSKEIION CTEIICHHU,
MOJIUTPaBMa, OKOTH,
TIEPUTOHUT, CETICUC,
MOJMOpTaHHAS
HEJIOCTAaTOYHOCTh B
COOTBETCTBUU C
MeTa00JIMUYEeCKUMU
NOTPEOHOCTIMU;
COCTOSIHMSI TIOCTIE
OOIIMPHBIX
OTIepaTHUBHBIX
BMEIIIATEIbCTB.
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PactBop
s uHQY3Ui OyThUTKA
500 ma 10 wr

Amunoruiazmans E10

AmMuHorias-
maib E10

B.BRAUN
MELSUNGEN,
AG (I'epmanus)

[TapenTepanbHOE
MUTAHUE C LETBIO
npoUIaAKTUKH U
JICYEHUS] COCTOSHUI
OCIIKOBOM
HEJ0CTAaTOYHOCTH
BCJICJICTBUE
MOBBILICHHOW MOTEPH
OCIIKOB W/WiH
MOBBIIICHHOM
HOTPEOHOCTH B HUX:
TPaBMbI CpEJIHEN 1
TSKEIION CTEIICHHU,
MOJIUTPaBMa, OXKOTH,
MEPUTOHUT, CETICHUC;
COCTOSIHUS TIOCJIe
OOIIMPHBIX
OTIepaTUBHBIX
BMEIIIATEIHCTB;
BOCHIAIUTEIIbHBIC
3a00JIeBaHUs KUILIEYHUKA
(B T.4. 605e3Hb KpoHa,
SI3BEHHBIN KOJINT),
KHIIIEYHBIC CBHIIIH;
HaApYIICHUS TUTAHUS
pa3IUYHOTO TeHEe3a
(Kaxekcus).

AMHHOKHCJIOTHI JIsl IAPEHTEPATbHOI0 MU TAHUSA
+ IIpoune npenaparsl
[IToiuBUTAMUHBI|
K nanHOl rpynne npenapaTtoB OTHOCSATCS:

» Awmwunocon (600 kka)
» Awmmnocon (800 kkair)
» Awmwunocon KE

PactBOp
1u1st nHGy3uit QriakoH
500 M

T'emtacon A

I'emacon A

HEMOFARM
KONCERN,
A.D.
(FOrocnaBus)

[Teyenounas nmpexkoma 1
koMma (I-II cranus);
OCTPBIN U XPOHUYECKUI
renaTurT;

LUPPO3 NIEUYEHU;
MeYeHOYHAs
sHIe(aronaTus;
COCTOSIHHE T10CJIE
HaJIOKEHUSI
IIOPTOKaBaJIbHOTO
aHacTOMO3a;
KpOBOTEUYEHHUS U3
BapUKO3HO
pacUIMpPEeHHBIX BEH
MULIEBOJIA;

MOBBILLIEHUE YPOBHS
aMMHakKa B KpOBH IIOCJIE
MACCUBHBIX OBPEXKICHUI
TKaHe# (HampuMep, Ipu
0KOrax).
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Ipunoxenne A.
TecToBble 3a1aHus 10 (PaPMALEBTUYCCKOM XMMHUU

1. liBeTHYI0 peakuuio ¢ pe3opuuHoM B npucyrerBun H,SO, k pexomenayiot
JJI5l UCTIBITAHUS TOJIMHHOCTH:

1.KucmoThl TIIyTaMUHOBOM.

2.KucioTsl aMHHOKAIpOHOBOH.

3.MeTunonuHa.

2. Peakuusi aMMHOKUCJIOTHI ¢ Pe30PUMHOM OCHOBAHA HA!
1. lekapOOKCHMIMPOBAHUU KHUCIOTHl M TOCJTEAYIONIeH KOHACHCAUe ¢
PE30PIIUHOM.
2.Ha 1mmkmm3ammm KHACIOTHI €  TIOCIHEAYIOIMICH  KOHIEHCAIMed ¢
PE30PIIUHOM.

3. DTnjaanerar BblesisieTcs P NPOoBeIeHNH PeaKIMU NOJJIUHHOCTH:
1. 'myTaMUHOBOM KUCIIOTHI.
2. llucreunna.
3. ALIeTWILUCTENHA.

4. Tuorpynmy B MoJieKyJji€e HUCTENHA OTKPBIBAIOT C MOMOIIBIO:
1. 'excanuTpokoOaIbTaTa.
2. lluakypanumnanerara.
3. Hurponpyccuna HaTpus.

5. Ilpu oOHapy:KeHUM B METHOHMHE THOMETH/IbHOM IPYNIIbI penapar
NpeABaAPUTEbHO CIVIABJIAKT ¢ 30%-HbIM PacTBOpPOM:

1. Tlepukucu Bogopoaa.

2. 'mapoxcuma HaTpus.

3. Kap6GonaTom Kayibmus.

6. B yeM cyTh MeTO1a (POPMOJIBHOTO THTPOBAHMS:
1. TutpoBanue GopMaIbICTHIOM.
2. CBs3bpIBaHUE aMUHOTPYMIBI (hOpMaNIbIETUAOM 10 0Opa3zoBaHus N-
METHJIMIEHOBOTO MTPOU3BOJAHOTO.

7. 3a cueT KaKoOro aToMa yrjepojaa MoJieKyJa aMHHOKHCJIOT puodperaer
ONTHYECKYI0 AKTHBHOCT!

1. Ilepsoro.

2. Broporo.

3. Tpetbero.

4. N-ro.
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8. AMHHAJIOH MOJIYYal0T M3:

1.
2.
3.

[{ukiorexcanoHa.
O-TIUPPOJIUJIOHA.
AMHMHOMaJIOHOBOTO 3(upa.

9. HanuuuTe 1Mo JaAThIHU:

ook wnE

Kucnora amuHoKkanpoHoBasl.
AMMWHAJIOH.

®ennodyr.

Kucnora rimyramuHoBas.
[Hucteunn.

ANLCTUILIIMCTCHH.

10.B MeaMIMHCKOI NMpaKTHKe MPUMEHEeHHe HALILUTH CJeAyIol[ue npenaparhl
NMPOU3BOJHBIX AMUHOKHUCJIOT:
1.Kucnora romyramuHoBasl.
2.Kucnora aMuHOKampoHOBas.
3.I'emones.
4 MeTHOHHUH.
5.I1lenumiyH.
6.ALILI.
/. DOHananpui.
8.dupoToH.

11.HooTponHblie cBOMCTBA MUPALETAMA OCHOBAHBI HA €I0 CX0KECTH C:

1.
2.
3.

ATETHUIIXOJIMHOM.
I'AMK.
XOJIMHACTEPA30M.

12 Inst uaeHTU(PUKANUN AMHUHOKHCJIOT UCMOJb3YIOT Takue pusndeckue
KOHCTAHTBI, KAK!

1.
2. T nnas.

3. UK-cnekrp.

4,

5. YaenwsHOE BpalleHUE.

T xum.

SIMP-crniexTp.

13. AMHHAJIOH OT METHOHHHA MOKHO OTJIMYUTH [0 PACTBOPUMOCTH B!

1.
2.
3.

XO0JIOTHOU BOJIE.
["opstueit BogiE.
Coupre.
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14.C coassMu Meau B3aUMOAEHCTBYIOT:
1. Bce aMMHOKHCIIOTEI,
2. OTnenbHbIC UX MIPEACTABUTEIIH.

15. K ONpPEaCJJCHUIO JJEKAPCTBCHHBIX BEIIECTB METOI0OM KbeJ]LI[aJIH
OTHOCUTCH peaKumus:

a) NH4;HSO, + 2NaOH — NH; + Na,SO,4 + 2H,0;

8) NH4[B(OH)4] + HCl — NH,CI + B(OH); + H,0;
r) H[B(OH),] + NaOH — Na[B(OH),] + H,0.

16. Munepajau3anuio oopasua npu anajanse meroaom Kneabaais
OCYLIECTBJISAIOT B IPUCYTCTBUU
a) KOHLI. CEpHOM KHCIIOTBHI;
0) KOHII. CEpHOM KUCIIOTHI U CMECH CYJIb(ATOB KaJus U MEAH;
B) KOHI. (hO0C(HOPHOM KUCIIOTHI;
r) Cynb(}haToB Kaaus U MEJIH.

17. Ileperonky aMmMuaKa npu onpejejieHuu Bemects MmetoaqomM Kbeabaasns
BeIYT J0:
a) o0ecuBEYMBaHUS pACTBOPA MHAUKATOPHON CMECH B IPHUEMHHUKE;

0) nmomyuyenust 100 M1 OTroHa;
B) TIOJIYUEHHSI CBETJIO-3€JIEHOM OKpacKu pacTBopa B kojbe Krnenpaans;

') U3MEHEHUsI OKPaCKU UHUKATOpa B MPUEMHHUKE B KPaCHO-()HUOJIETOBYIO.

18. JlekapcTBeHHbIE NPeNapaThl, CoAepPKAIIUE JerKo OTIIENISIIOULYI0Cs
aMUIHYI0 TPYIIILY, MOKHO onpenesitb MmeToaoM Kbeabaass 6e3 craqum:
a) MepEeroHKu aMMHUaKa;
0) MUHEpaIn3alny;
B) TUTPOBAHMS TETPAruAPOKCUOOpaTa aMMOHUS;
I') B3aUMOJEICTBUS C TUIPOKCUIOM HATPUA.
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Ipuioxkenue b.
IIpuMepnl OKMJIETOB BXOHOT0 KOHTPOJIS

buier 1
Onumurte (Qu3nMUeckre CBOMCTBA Y-aMHUHOMACISIHOM KHCIOTHI (aMUHAJIOHA).
Hanummre xumMuyeckne peakinu, OTHOCSIIMECS K CHHTE3Y 3TOTO Ipernapara.
Ha  npumepe  aMUHOKanmpoOHOBOM  KHMCJIOTHl  HANMIIWTE  PEaKLuH,
IPOUCXOASAIINE TMPU KOJUYECTBEHHOM OIPEIECICHUN METOJO0OM HEBOIHOIO
TUTPOBAHUS.

buier 2
Kak mnomywyaroT aMHHOKanmpoOHOBYIO KHUCJIOTY (HANUIIMTE YpaBHEHUS
XUMUYECKUX PEaAKIUid)?
Harmmmmte peaknnu B3anMoIeHCTBHASI aMUHOKUCIIOTHI alTi()aTHIeCcKOro psija C
HUHTUIPUHOM.

buier 3
Hanummre crpykTypHble (OpMysbl KanTONpWIA, 3HAIANpuia, MesdanaHa.
OnummTe X (puznyeckrue CBOMCTBA.
B uem 3akiouaroTcsi 0cCOOEHHOCTH onpeieneHust a3ora no merony Keenbaamns?
Ha npumepe mo0oro npenapara NpuBeIUTE YPABHEHHSI XUMUUYECKUX PEAKIIHI.

buaer 4
Kak nmonydarot riotaMuHOBYIO KucioTy? [IpuBennte ypaBHEHUS] XUMHUYECKUX
pEaKIuu.
C mnoMompl0 KakuxX peakuuil MNpoBOASAT HACHTU(UKAIUIO IUCTEMHA U
areTwiImcrenya’?

buaer 5
Hanummre cTpykTypHyro GopMyily HaTpus, KalbluUs 3jeTaTa (TeTalrHa
KaJIbIUs1), OXapaKTepu3yhTe ero (pu3nuecKkue CBOMCTBA, MPUBEIUTE PEaKIUU
MMOJTMHHOCTH.
Onuimure MeToJ MOIOMETPUUYECKOTO TUTPOBAHUS HA MNpUMEPE METHOHHHA
(mpuBeaUTE YpaBHEHHS PEAKIIHiL).

buier 6
Hanumwure ypaBHEHUS peakuuil, OTHOCAIIMXCS K CHHTE3Y KHUCIOTHI
TJIIOTAaMUHOBOM.
Onummure MeToA  KOJWYECTBEHHOTO  MOJOMETPUYECKOTO  ONpEeAesICHUs
LIUCTEHUHA.
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buaer 7
Hamummre ctpykTypHble hopMyJibl IEHUIMIIAaMUHA W nHUpareTama. Kak ux
MOJTYy4aloT, KakKuMU (PU3HYECKUMH M XUMHYECKUMH CBOMCTBaMH OHH
oOnamaroT?
Onumure (OpPMOJIBHBIM METOJ KOJWYECTBEHHOTO OIPESICHUsS KHUCIIOTHI
JIIOTAMUHOBOM.

buaer 8
Kakumu  peaknusaMu  MOXHO  MOJATBEPJAUTHh  MOJJIMHHOCTH  KHCIOTHI
TIIFOTAMUHOBOM ?
Kak ncnonb3yercsi B MEIMIIMHCKOM MPAKTUKE NUpAIleTaM U KanTOIpHII?

bujaer 9
C noMoulpl0 KakKuxX peakuid MOXKHO TIIOATBEPAUTH MOJJIUHHOCTH Y-
aMHUHOMACJISIHOMN KHUCJIOTHI?
Ilepeunciaure, KaKMMM METOJAMU MOXKHO ONPEACIUTh KOJUYECTBEHHOE
coaepKaHue IUcTenHa?

Bbuier 10
KakpuMu  peakumsiMu  TOATBEP)KIAAIOT  MOJIMHHOCTE  aMHUHOKAIPOHOBOM
KHUCJIOTHI (TPUBEAUTE YPABHEHUS PEAKIIHil)?
Meron Keenppans. YcnoBus nposeaeHusi, npubop. IlpuBenure ypaBHeHUs
XUMHUYECKUX PEAKIUH.

buaer 11
Hanummre, xakumu peakuusiMu TOATBEPKAAIOT MOIJMHHOCTh TETallMHA
KaJIBIUS Y IICHUIAIIaMHIHA?
B dem 3akimrodarorcss ocoO€HHOCTH (DOPMOJIBHOTO METOJia KOJIMYECTBEHHOTO
OTIPE/ICIICHHS KUCIIOTHI TJIFOTAMUHOBOM (ITPUBEIUTE YPAaBHEHUS PEaKITii)?

buier 12
KakpumMu peakumsisMu  MOXKHO IOATBEPAWTH IOUJIMHHOCTh LHUCTEHHA U
aueTWILUCTeNHA (IPUBEIUTE YPABHEHUS pEeaKIuii)?
Ha npumepe y-amMuHOMACHSIHOW KUCJIOTHI (AMUHAJIOHA) HAUIIUTE YPaBHEHUS
peakuuii MeToza HEBOJAHOTO TUTPOBAHUSI.

buier 13
Hanummre, kakuMu peakuusMd MOXHO TMOATBEPJIUTH TOJIUHHOCTH
nupanerama u NeHUlIIaMUHa?
Ha  npumepe METUOHUHA OITUILLIUTE NOJOMETPUUECKHI METOJ
KOJIMYECTBEHHOI'O OMNPEACICHUSI C NPUBEACHUEM YPAaBHEHUU XUMHYECKHUX
peaKuuil.

50



=

buaer 14
Kakumu peakuusiMy oATBEPKAAIOT MOJTMHHOCTD MTEHUITUIIaMUHA?
Ha npumepe 1mucrerHa onuimmTe HOAOMETPUUECKUN METOJI KOJMYECTBEHHOTO
OTIPE/ICJICHHS C IPUBEICHUEM YPAaBHEHUM XUMUUECKUX PEAKIIUM.

buaer 15
Hamummre ypaBHEeHUs XMMHUYECKMX PEAKIUNA IMOJJIMHHOCTH  KHCJIOTHI
[JIIOTAMUHOBOM C HUHTUAPUHOM U PE30PLITHOM.
Ha mnpumepe 7y-aMUHOMACISIHOM KHUCIOTHI (aMHUHAJIOHA) OIMIIUTE METO]
HEBOJIHOT'O TUTPOBAHUS C IPUBEICHUEM PEaKIIHil.

buuser 16
Hamummre cTpykTypHy'0 ¢GOpMyidy HATpus, Kalbldsg dJeTaTa (TeTamuHa
KaJlblKsA), OXapaKTepu3yiTe ero (u3nuecKue CBOMCTBA, MPUBEIUTE PEAKIUU
MOJITUHHOCTH.
OnummuTe METoJ] HOIXJIOPMETPUUECKOTO TUTPOBAHUS HA MPUMEpPE METHOHUHA
(mpuBenuTE YpaBHEHUS PEAKIIUM).
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IHpuioxenue B

KoHTposbHbIE BONPOCHI H CHTYallMOHHbIE 321241

1. Kakue BelecTBa OTHOCATCS K MPOU3BOAHBIM aMUHOKHUCIIOT ali()aTHIeCcKOro
psna?

2. Kakue pu3uueckie KOHCTAHTBI HCIIONL3YIOTCS IS MAEHTU(DUKALMN BEILECTB
IPOU3BOAHBIX AMUHOKHUCIIOT aiiaTndeckoro psaa?

3. IMouemy A1 aMMHOKHUCIIOT XapaKTepHa U30MepHs?

4. HpH KaKHX YCJIOBHAX BO3MOKHO TaKOC IIPEBpaIllCHUC.

0 , ,0

HN-CH-C? ——HN-CH-C?  ?
| 0 | 0
R R

1) JocTaToyHO pacTBOPEHHS MCXOJHOTO BEIeCTBA B Boje. B BogHOM pacTBOpe
yCTaHaBJIMBACTCSI pAaBHOBECHE MEXKTy YKa3aHHBIMU (popMamu.

2) Ilpu no0aBICHUH K HCXOJHOMY BEIIIECTBY PacTBOPA KHCIIOTHI.

3) Ilpu noGaBiaeHHH K BOJHOMY PAaCTBOPY BEILECTBA PACTBOPA OCHOBAHUS.

4) TlomoOHBIH Mepexoa HaOJII0aeTCs PH ACHCTBUM Ha IBUTTEP-UOH CHJI
AJIEKTPUYECKOTO TOJIS.

5) Tlepexoa BO3MOXKEH TOJIBKO MPH ISHCTBUN Ha HCXOIHOE BEIISCTBO OKUCIUTEICH.

5. Bce aMMHOKHCIIOTHI, 00pa3yromue OeIK, — & -aMUHOKUCIIOTEL
Ux cTpoenue (3a UCKIIOUEHUEM MTPOJIMHA) MOKET OBITh MPEICTABIICHO CIAEAYIOMUMHU

CTPYKTYPHOU U MPOEKIIMOHHOU (pOopMyTIaMu:

R
| COOH

HN-C-COOH u H—NH,.
R

|
H
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Omnpenesnre HeBepHOE YTBEpP:KICHHE B ONHMCAHMHU IPOCKUMOHHOH (opMyJibl

AMHUHOKMCJIOTHI U CBOMCTB MOJIEKY.JIbI.

1) DTo ONTHUYECKU AKTUBHOE COCTMHEHUE BpAIAeT TIOCKOCTh TOJIIPH30BAHHOTO

CBETa BJIEBO WJIH BIPABO.

2) JlaHHasi aMUHOKHCIIOTa OTHOCHTCS K D-psiy.

3) IpuHamie:kHOCTH K D-psiay onpeaensercs BpaleHueM II0OCKOCTH

HoJIIpU3alK cBeTa. B JaHHOM citydae Ha0Jr01aeTcsl BpallleHUE MIIOCKOCTH

MOJISIpU3aliy  BIIPABO.

4) IpunannexxHocTs K D- nin k L-psiny ornpenensieTcss OTHOCUTEIbHBIM

pacnoisioxxenuem atoma H u NH,-rpynmnet npu C-2 B npoctpancTse, rpynnsl “COOH

1 —R nomxHBI ObITH y1aeHsl oT HabmoaaTens. [Ipu n300pakeHnH Ha MI0CKOCTH

YAQJIEHHOCTh MOKa3aHa BEPTUKAIbHON JJUHUEH CBS3U; TPUOIMKEHHOCTD K

HaAOJII0IATENI0 IEMOHCTPUPYET TOPU3OHTANIbHAS JTUHHUSL.

4) AMWHOKHCIIOTA MMPUBEICHHON ONTHYECKOW KOHPUTYPAIIUH HE MOXKET OBITh
oOHapy»eHa B Oenkax.

6. M3BeCcTHO, YTO aMUHOKHUCIIOTHI IIPEACTABIEHBI B BOJHBIX PACTBOPAX B BUJIE
OUTIOJISIPHBIX MOHOB (IBUTTEP-UOHOB):

o)

e
CH,—CZ .
o 0-
NH

3

Omnpeneanrte oMMO0YHOE YTBEP:KIeHNE B ONMUCAHNM CTPOEHHSI U CBOWCTB
HBUTTEP-HOHA:
1) [IBUTTEp-HOH CYIIECTBYET B paCTBOPAX, Y KOTOPBIX pH COOTBETCTBYET
U302JICKTPUYECKOM TOUKE aMUHOKHUCIIOTHI.
2) bunonspHas yacTuIla HE MOYKET TIPOSIBIIATH KUCIOTHBIE CBOMCTBA, T. K. B
KapOOKCUTPYIIIIE OTCYTCTBYeT noH H.
3) IIpu no6aBiaeHnU B pacTBOp 00JIe€ CHIIBHOM KUCIOThI KAPOOKCUTPYIIIa
npuoOpeTaeT cBoit 00bIuHbIN cocTaB: —COOH.
4) B a51eKTpUYECKOM TT0JIC IIBUTTEP-UOH HETIOIBIIKCH.
5) LlButtep-nonsl 00pa3yroT BCE aAMHHOKHUCIIOTHI HE3aBUCUMO OT CTPOCHUS
panukana.
6) Boaabie pacTBOpEHI, cofiepKaiinue yKa3aHHbIC HOHBI, HE U3MEHSIOT OKPaCKU
WHIUKATOPOB.
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7. B Qopmyne aMHHOYKCYCHOW KHMCIIOTHI CTPEIKAMH IOKA3aHO CMEILIECHUE

3JIEKTPOHHOM TIOTHOCTH MO T -CBA3AM:

H
o 0
u'-rﬂ'-;(:'—”rci;ﬁ
T | 0L H.
H H

B xakoM mecTe HampaBjieHHE CMeNIeHHs] 3JIEKTPOHHON IUIOTHOCTH MOKA3aHO
HenpaBWIbHO? B oTBeTe yKka:kuTe HOMEp CBSI3H.

8. AMHHOKHUCIIOTEHI

1)  ABIAIOTCA CHIILHBIMHM KHUCIOTAMH

2)  ABIAIOTCA CHIBHBIMU OCHOBAaHUSMU

3)  NpoABIAIOT aM(pOTEPHBIE CBOICTBA

4)  He NPOSBIAIOT KUCIOTHO-OCHOBHBIX CBOICTB
5)  ABIAIOTCSA CHIBHBIMU OKHCIUTEISAMH

9. TlpuBenuTe ypaBHEHHS XUMUYECKMX PEAKIIUii, MOATBEPKAAOIINX aM(OTEPHBIE
CBOMCTBA anu(paTUIECKUX aMUHOKUCIOT?

10. B kakux obmactax UK-crmexTpa MOXHO OOHApyXHTh IHOJIOCHI IOTJIOLIEHHMS,
OTHOCSIIIUXCS K KOJIEOAHUSIM OCHOBHBIX (YHKIMOHAIBbHBIX TPYNI BEIIECTB

MIPOU3BOAHBIX AU(PATHUECKUX aMUHOKHUCIIOT?

11. Benuuuna yria BpalieHHs IJIOCKOCTH IOJSPU30BAHHOIO cBeTa 5% pacTBopa
KHCIIOTHI TIIyTAMHUHOBOW B Pa3BEJICHHOM KHCIIOTE XJIOPUCTOBOJOPOJHON COCTaBHMIIA
3,3 ° (I=20 cm). PaccuuTaiite yaenpHOE BpallcHHE.

12. Kakue xumuueckue CBOMCTBAa anu(aTUUECKUX AMUHOKHUCIIOT MOJIOXKEHHI B
OCHOBY KOCJIOTHO-OCHOBHOT'O TUTPOBAHUS B HEBOJHBIX Cpeaax?

13. Jlns KONMYECTBEHHOIO OMNPENENEHUsS AMHUHOKHMCIOT —HCIONb3YIOT METOJ
Cépencena. B ywem cyrp 3toro merona? IlpuBenute ypaBHEHHE XUMHUYECKHUX
pEaKIuu.

14. TloyemMy mnpW KOJMYECTBEHHOM OIPEAECICHUM TIIIyTAMHHOBOM KHUCIOTHI MU
TAUTPOBAHUM ILIEJIOYbI0 3aMELICHHE BOJOPOJA HAa HATPUK IPOUCXOJHUT TOJBKO B
OJTHOM KapOOKCHIIbHOM rpyTe, yAaJeHHOW OT aMUHOTPYTIITbI?

15. Ha xakom cBoiicTBe anu(aTHIECKMX aMMHOKUCIOT OCHOBAHO MCIOJIb30BAHKE
nossipumetpun? [puseaute popmyiy pacuera.
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16. Jlns aHamu3a Kakux BEIIECTB IPOMU3BOAHBIX ATH(PATHYECKHMX AMHUHOKHUCIIOT
npumensierca noaumetpus? [lpuBenure ypaBHEHUE XUMUYECKUX PEAKIIHIA.

17. Tlpusemure ypaBHEHHE DeEaKIMil KOJMYECTBEHHOIO OIPENEIEHUS KHUCIOTBI
riyramuHoBOM (M=147,13) B TabieTkax METOJ0M aIKaJIUMETPUH.

a. PaccumnTaiiTe MOJISIpHYIO MacCy SKBUBAJIEHTA, TUTP MO ONPEAEIIEMOMY BEILIECTBY,
HABECKY MOPOIIKA PECTEPTHIX TAOJETOK KUCIOTHI TIOTaMHUHOBOU 1O 0,25 T, 4TOOBI
Ha TuTpoBanue nouwio 10 ma 0,1M pactBopa Hatpus rugpokcuaa (K=0,99). Macca
onHOM TabneTku paBHa 0,5032 r.

6. PaccuuTaiiTe conepkaHue KUCIOTHI TITIOTAMUHOBON B OJTHOM TabJjieTKe, eclid Ha
TUTPOBAHUE TMOPOIITKA OAHOM pactepToil TabneTku nouwio 16,7 ma 0,1 M pactBopa
HaTpus rugpokcuaa (K=1,02).

18. [IlpuBemure ypaBHEHHE peakUMil KOJIMYECTBEHHOIO ONPEEICHUS METHOHMHA
(M=149,21) wmeromoM oOpaTtHOW HoguMmeTpuH. PaccuuTaiiTe KOJIMYECTBEHHOE
coJiep)KaHre METHOHMHA, ecii K HaBecke Maccou 0,30009 r no6asuiu 50,0 ma 0,1M
(Y4 4 |,) pactBopa iioga (K=0,98). Ha TutpoBanne n30bITKa YKa3aHHOTO TUTPAHTA B
ocHOBHOM orbITe nonwio 9,3 mu 0,1 M pactBopa Hatpus tuocynbdara (K=1,02), B
KOHTPOJBHOM — 48,5 MiI.
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Ipuioxenue I'.

MeTtoauku anajamn3a no rocygapcrsennou papmaxkonee CCCP

403. Methioninum

MeTnoHnux
d,L-a- AMUHO-y-METHIATHOMACIISTHASE KUCIIOTA
NH, o
|
CH3""S"'CH2" CH2"CH’C
Yo
OH
C5H11N028 M. B 149,21
Ipusnak
Omnucanue. benblii KpUCTAIIIMYECKUIT NOPOIIOK € XapaKTEPHBIM 3alaxoM H
CJIETKA CJIAIKOBATBIM BKYCOM.
PacTrBopumocTs. Tpyano pactBopum B Boxe. lIpakTuyeckm HE pacTBOpUM B
OpPraHMYECKHX PACTBOPHUTEISX, JIETKO PACTBOPUM B Pa3BEIECHHBIX
MUHEpaJIbHBIX KUCIOTAX, pPACTBOPAX €IKHUX IleJIouel 1 aMMHaKa,
pacTBOpPUM B pacTBOpe KapOoHaTa HATPUsl.
[oauHHOCTD. 0,05 2 mpemapara pacTBOpSIIOT B 1 .z BOJABI MPW HArpeBaHUH,

npubaBIAIOT 5—6 Kameib pacTBOpa HUHTUIPHHA; TOSBISIETCS
CUHE-(PHOJIETOBOE OKpAIlIUBAHHUE.

0,05 2 mpenapara HarpeBaroT B npodbupke ¢ 5—6 xammsamu 30%
pacTBopa €AKOTO HaTpa 10 moixydeHus cruiaBa. [IpoOupky
3aKpBIBAIOT KYCOYKOM (DUIBTPOBAIBHON OyMaru, KOTOPYIO
CMauMBaOT |—2 KamisiMUA CBEKENPUTOTOBIECHHOTO 5% pacTBOpa
HUTPOIIPYCCUIA HATPHUS;, HA (PHIIBTPOBAIBHON OyMare MOSIBIISICTCS
KpacHO-(pHOJIeTOBOE OKpAIIMBAHHUE.

K oxnaxaeHHOMY cIiaBy HOOABISIFOT 5 M1 BOJBI U TIOJKHUCIISIOT
pa3BeICHHOMN CEepHOM KHUCJIOTOM; MOSABISETCS 3amnax
CEpOBOIOPOJIa U MEpKaNTaHa.

IIpo3payHocTs M

PactBoper 0,5 2 mpenapara B 20 mz Boasl mpu 25° m 0,5 2

BETHOCTH npenapara B 5 M1 pa3BeICHHOU COJITHOW KUCIIOTHI JOJKHBI OBIThH

pacTBoOpa. MPO3PaYHBIMU U OCCIIBETHBIMH.

XJ10puabl. 0,8 2 mpemapara pactBopsitoT B 40 mz Boabl mipu 25° B TeueHUe 5
MUHYT. 10 M7 MOXYy4EHHOro pacTBOpa JOJKHBI BBIIEPKUBAThH
ucneiTanue Ha xyopuasl (He 6oree 0,01% B mpenapare).

Cyabdarsl. 10 maz TOTO XK€ pacTBOpa JOJKHBI BBIICPKUBATH WCIBITAHHE HA

cynbdatsl (e 6omee 0,05% B mpenapare).

Con aMMOHUA.

0,2 2 mpenapaTta HarpeBaroT 10 KUIEHHS C 3 M pacTBOpa €IKOTro
HaTpa. Bnaxknas kpacHas JakMycoBasi Oymara He JOJDKHA CHHETh
B IMapax KHUIALIeH KUIKOCTH.
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IHnanuabl.

K 0,5 r npemapara npubasmstoT 10 mz Boabl, S Kamenb pacTBopa
cyab(ara 3aKMCHOIO JKele3a, 2 Kaluld pacTBopa XJIOpHa
OKHCHOTO 3Kefne3a, | .z pacTBOpa €IKOro HaTpa M Clerka
HarpeBatoT. Ilocie MoaKHUCIEHUsI COJSHOM KHUCIOTOW CMECh He
JOJKHA OKPAITUBATHCSI B CHHUMN 1LIBET.

HOTepﬂ B BeCe Ipu
BbICYHIMBAHHUMU.

Oxkomo 0,5 2 nmpemnapara (TouHas HaBecka) cymar mpu 100—105°
70 TOCTOSTHHOTO Beca. [loTeps B Bece He JOJKHA MPEBBIIATH

0,5%.

CyabdarHasn 301a
U TSKeJble
MeTaJLbl.

Cynbdarnas 3oma u3z 0,5 2 mpenapata He JOJDKHA IPEBBIIIATH
0,1% wm poiKHA BBIAEPKMBATH MCIIBITAHUE HA TSAKEIBIE METAJLIbBI
(ue 6onee 0,001% B mpemnapare).

MpbIIIBAK.

0,5 2 mpemapaTa He TOJDKHBI 1aBaTh PEAKIIUN Ha MBIIIBSIK.

KoanuyecTrBeHHoe
ompejesieHue.

1. Oxomno 0,1 2 mpemapara (To4Hast HaBecKa) MOMEMIAIOT B KOJIOY
Ksenspana emkocteio 200 .z 1 fanee nocTynaroT, Kak YKa3aHo B
cratbe «OrmpeneneHue azoTa B OPraHUYECKUX COEIUHEHUIX).
[Tociie mpocBeTNIeHHS pacTBOpa CHKUTAHUE MPOJOJDKAIOT B
teueHue 4—4,5 gacos.

Coneprxkanue 00IIeTo a30Ta B Impenapare JOJKHO ObITh HE MEHEe
9,2% u ue 6onee 9,5%.

2. Oxono 0,3 2 mpemapara (TO4YHas HaBecKa) MOMEIIAIOT B
KOHUYECKYI0 KOJIOy eMKOcThio 250 mz, pactBopsitoT B 100
BOJIbI, TIpUOABIAIOT 5 2 ¢ocdara Kamus ABY3aMEIICHHOTO, 2 T
dochara kamus OJHO3AMEIIEHHOTO, 2 2 Hoauma Kaaus |
B30ANTHIBAIOT JI0 MOJHOTO pacTBOpPEHHUs. 3areM NpuOaBIsAIOT
touHo 50 mz 0,1 H. pacTBopa Hoja, 3aKphIBAlOT KOJIOY, XOPOIIO
MmepeMenuBaOT W ocTaBisaroT Ha 30 muHyT. M30BITOK HHoma
ortutpoBbiBatloT 0,1 H. pactBOpoM THOCyIb]aTa HaTpUsi,
MpuoOaBJsis B KOHIIE TATPOBAHUS PAaCTBOP Kpaxmala.
[TapanienbHO TPOBOASIT KOHTPOIBHBIHN OIIBIT.

1 mn 0,1 H. pactBopa ioga coorBerctByer 0,007461 o
CsH1:NO,S, xotoporo B mepecuere Ha Cyxo€ BEIIECTBO JIOJDKHO
OBITH He MeHee 98,5%.

XpaneHnue.

B xopomo ykynopeHHbIX OaHKax OpaH)KEBOTO CTEKJa, B
3alUIEHHOM OT CBETa MECTE.
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15. Acidum glutaminicuin

Kuciaora rimoramuHoBas
2-AMuHOTIyTapoBas KUCIOTa

o NH,

N I 0

s
S~ CHy~CH,y~ CH-C
HO “OH
QQHQNOQ_ M. B
147,13
IIpusnak

Onucanmue. benplif KpHUCTaTUIMUECKH MOPOIIOK C €7Ba OIIYTUMBIM 3aMaxoM,
KHCJIOTO BKYCa.

PacrBopumoctb. | Majo pacTBOpuM B BOJIe, paCTBOPUM B ropsiueil Boje, MPaKTHUECKH
He pacTBOpHUM B 95% crniupte u adupe.

IMopauHHOCTD. 0,02 2 nmnpemapata pacTBOPSIIOT TpU HarpeBaHuu B 1 .z

CBEXKEMPOKUIISTICHHOM BO/JIBI, npuOaBISIOT 1 M
CBEXENPUTrOTOBJIEHHOTO pacTBOpa HHUHTMJPUHA U  HarpeBaroT:
NOSIBJISIETCS] CUHE-(DMOJIETOBOE OKpAaIlIMBaHUE.
2 Mme TperapaTa CMENIMBAIOT C 2 M2 PE30pLMHA W 5 KarisiMu
KOHLIEHTPUPOBAHHON CEpPHOM KHUCIOTHI M HAarpeBarOT 1O MOSBICHUS
3€JIEHO-KOPUYHEBOr0 OKpamrBanus. OXJIaxaaT, TpuOaBisoT 5 m
BOJBl M 5 M1 pacTBOpa aMMHaKa; MOSBISIETCS KpacHO-(UOJIETOBOE
OKpaIlIMBaHUE C 3EJICHOU (PIIFOOpECIICHITUEH.

Temmneparypa He nmxke 190° (¢ paznoxenuem, Meto 1a).

IJIABJICHUS

YaneabHoe Ot +30° mo +34° (5% pacTBOp B pa3BeJCHHOMN COJITHOU KUCIIOTE).

BpalleHune

KuciaotHocTs. 5 2 npemnapata pactBopstoT B 30 mz ropsyeil CBEKENPOKUITYCHHON
BOJBI U O OXJIaxaeHuio (GunbTpytor; pH momydenHoro ¢umbTpara
3,1—3,7.

IHocToponnue K 5 mn Toro xe ¢unprpara nmpubaBisioT 5 mr peaktuBa denuHra u

AMMHOKMCJIOTBI. | KUIATIT Ha CETKE 2 MHUHYTHI;, HE JOJKHO MOSIBJISATHCS 3€JICHOE WUIIU
Oypoe OKpaliuBaHue.

HepacrBopumble | 1 2 mpenapata pacTBOpSOT B cMecu 4 M pa3BEIEHHOM a30THOM

BellecTBa. KUCTOTHI U 11 Mz BOZBI; MYTHOCTH PacTBOpa HE JIOJKHA MPEBHIIIATD,

3tainoH Ne 4.
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Opranuyeckue 0,2 2 mpenapara pacTBOPSIOT B 5 M7 KOHUEHTPUPOBAHHOM CEpHOM

NpUMecH. kucnotel. [lomydeHHBI pacTBOp HOJKEH OBITh OECHBETHBIM B
T€UeHHE 15 MUHYT.

XJiopuasl. 0,1 2 mpenapara B30anThIBAIOT C 25 M1 BOJBI B TE€UEHUE 5 MHUHYT U

buneTpytoT. 10 Mz uiabTpaTa TOJKHBI BBIACPKUBATh UCIIBITAHUE HA
xsopubl (He 6oaee 0,05% B nmpenapare).

IloTeps B Bece npu BbicymuBanuu. Okozo 0,5 2 npenapara (To4Has
HaBecka) cymat npu 100—105° go mocrossHHOTO Beca. [loTeps B Bece
He 1oipkHa npesbimath 0,5%.

Ilorepss B Bece

Oxkono 0,5 2 mpenapata (TouHnas HaBecka) cymat mpu 100—105° no

npu MOCTOSIHHOTO Beca. [loTeps B Bece He noikHA npeBbimath 0,5%.

BbICYIIHBAHHM.

CyJab¢patHasn CynbdathHas 3oma u3 0,5 2 npenapara He qoixkHa npessimats 0,1% u

30J1a M TsKeJIble | JOJDKHA BBIJIEP)KUBATh WCIIBITAHWE HA TsDKENbIe METauibl (He Oosee

MeTaJlJIbl. 0,001% B mpemnapare).

MpbIIBSK. 0,5 2 mpemapaTa AOHKHBI BBIICPKUBATh MCIBITAHUE HA MBITIBSIK (HE
6oxnee 0,0001% B npenapare).

KomnuecrBennoe | 1. Oxono 0,1 2 mpemapara (ToyHass HaBeCKa) MOMEMIAIOT B KOJIOY

onpeaeJieHue. Ksenpnana emkoctbto 200 mz ¥ Janee MOCTyHarT, KaK YKa3aHO B
cratbe «OmpeneneHue a3oTa B OPraHUYECKHUX COEIUHEHUSAX» (CTp.
762). Conepkanue oOmmIero a3ora B Mpemnapare JO0KHO OBITh He
Mmenee 9,4% u He Ooitee 9,55%.
2. Oxomno 0,3 2 mnpemapara (TOYHasi HaBecKa) TMOMEIIAIOT B
KOHUYECKYI0 KoJOy emKkocThio 100 mz u mpu cmaboM HarpeBaHUU
pactBOpsOT B 50 Mz cBEXEnpOKUIsTueHHOM BoApl. K oxnaxaeHHOMY
pacTBOpy  MpuOaBIsIOT 5  Kamenb  COMPTOBOTO  pacTBOpa
OpoOMTHMOJIOBOTO cMHEro U TUTPYOT 0,1 H. pacTBOPOM €IKOro HaTpa
JI0 TIEpeXo/ia KeJITOH OKpacku B roy00oBaTO-3€JIeHYIO.
1 mn 0,1 H. pactBOpa enkoro HaTpa cooTBerctByer 0,01471 2
CsHgNOy, koTOpOIi B mpenapare JOKHO OBITh HE MeHee 98,5%.

Xpaunenue. B xopo1110 yKynopeHHo! Tape, IpeaoXpaHsoIeH OT ACHCTBUSA CBETA.
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Hpuioxenne /1.

MeToaukn aHajn3a no rocyaapcrBenHoi gpapmaxoneeXll|

CsHgNO,
147,13

DC 42-0229-07

I'nyramuHoBast KucCJI0TA
(2S)-2-AMHHONICHTaHAMOBAS KHCIIOTA

NH,
Oy I 0
C~CH;~CH;~CH-C

4

HO “OH

Conepxut He menee 9805% CsHgNO, B mepecuere Ha cyxoe BEIIeCTBO.

Ipusnak

Onucanne.

benwbiii KpI/ICTaHJ'II/I‘-ICCKI/Iﬁ IIOPOIIOK HUJIN 6GCHBGTHBIG KpUCTAaJJIbI.

PacTBOopuMoOCTD.

Jlerko pacTBOpUM B KHUIISIIIEH BOJE, Mall0 PacTBOPUM B BOJIE,
MPAKTUYECKH HE PACTBOPUM B alleTOHE U B criupTe 96%.

IHoaIMHHOCTB.

HK-cnextp cyOcTaHINuM, CHATHIN B JUCKE C Kaaus OpOMHIIOM, B
obmactu or 4000 nmo 400 cMl 10 TIONOKEHHIO T0JIOC
MOTJIONICHUST JOJIKEH COOTBETCTBOBATH CIEKTPY CTAHAAPTHOTO
oOpa3iia rIyTaMUHOBON KHCIIOTHI.

Ecimu B cnektpax oOHapyXHBAIOTCA pazluyusi, CyOCTaHIUS U
CTaHJApPTHBIA  0Opazery [JIyTAMUHOBOM  KHUCJIOTBHI IO
OT/ECNIBHOCTU PACTBOPSIOT B MHUHUMAJIBLHOM KOJIHYECTBE BOJbI,
BBITIAPUBAIOT JI0CYXa Ha BOJSIHOM O6ane mpu Temiieparype B 60 C.
Ocrarok cymar npu temneparype or 100 mo 105 C u BHOBB
PETUCTPUPYIOT CIEKTPHI MOTYUYSHHBIX 00Pa3IIOB.

0,02 r cyOcraHUMU pacTBOPAIOT NpPHU HAarpeBaHud B 1 M
CBEKETPOKUIISTYEHHOMN BOJIbI, npuOaBISIOT 1 MJI
CBEKETPOKUIISTYEHHOTO PacTBOpa HUHTHAPHUIA U HArpeBaroT;
MOSIBIISICTCS CHE-(HOJIETOBOE OKpaIllMBaHUE.

IIpo3payHocTh
pacTBopa.

1 r cyOcTaHuu pacTBOPSAIOT Npu HarpeBaHuu B 1M pactBope
XJIOPUCTOBOJAOPOJHOM KHUCIOTHI U pa3baBisaioT 1M pacTtBopom
XJOPUCTOBOAOPOHOM KUCIOTHI 10 10 mit. TTosryueHHslit pacTBOp
JIOJIKEH BBIJIEPKUBATH UCIIBITAHUE C 3TAJOHHBIM pacTBOpoM I.

IIBeTHOCTH pacTBOpA.

PactBop, mnonydyeHHbld B wucnsiTanud  Ha IIpo3payHocTh
pacTBOpa, JOJDKEH OBITh OECIBETHBIM WJIH BBIJCPKUBATH
CpPaBHEHUE C 3TAIOHOM By,

YneiabHoe BpalieHue.

Or +30,5 nmo +32,5 B mepecuere Ha cyxoe BemecTBo(10%
pacTtBop cyOctaniuu B 1M pacTtBope XJIOpPHUCTOBOAOPOAHOM
KHCIIOTHI).
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pH. Ot 3,1 mo 3,7 (3 r cyOcTanuuu pacTBOpsAOT B 60 M ropsiueit
CBEXKEMPOKUITSTYCHHON BOJBI M OXJIAXKIAIOT).

IHocToponnue Ucneimyemsiti pacmeop. 0,1 T cyOcTaHIMKA PacTBOPSIIOT B 5 MII

NpUMecH. 2M pacTBOpa aMMuaka u pa3z0asistoT Boaon 10 10 mi.

Pacmeop cpasnenus. 1 mn ucusITyeMoro pactsopa pa30aBIIOT
BozoM 110 200 mut.

Pacmeop 0ns nposepxu npucoonocmu xpomamozpaghuueckotl
cucmemsl. 0,1 T crangapTHOrO 00pasia acmapTaMoOBOWM KHCIIOTHI
pacTBOpPSIOT B BOJIE, MPUOABIIAIOT 1 MJI HCIIBITYEMOTO pacTBOpa U
paz0aBIAIOT BOJOM 10 25 MIL.

Pacmeop ona onpvickueanusa. 1 T HUHTHIPUAA PACTBOPSAIOT B
cMecu OyraHon-2M pactBop ykcycHou kuciaotel (19:1) wu
pa3baBistoT TOo ke cmechto A0 SOmi. Ha nuHuio crapra
IJIACTUHKH cO clioeB cuiukarens 60F nanocsat 5 mka (50 Mkr)
UCIBITYEMOTO pacTBopa, 5 Mk (0,25 MKr) pacTBOpa CpaBHEHUS U
5 MKa (2 MKT TJIyTaMHUHOBOM KHCJIOTHI U 2 MKI aclapTaMOBOM
KHCJIOTHI) pacTBopa JUTSL MIPOBEPKH HMPUTOJHOCTH
xpomaTtorpaduueckoid cuctemsbl. [lmacTMHKY ¢ HaHECEHHBIMU
npobamMu CyliaT Ha BO3/AyX€, IMOMELIAIOT B KaMEPy CO CMECHIO:
yKCyCHas KuclioTa JeasHas — Boaa-Oyranmon (1:1:3) wu
xpomaTtorpagupyor BocxoasmuMm MetonoMm. Korma ¢poHT
MOJIBIKHOM (pa3bl MOMIET 0 KOHIIA TJIACTHMHKHU, €€ BHIHUMAIOT
3 Kamepsl, cymar npu temmepatrype 100-105 C B TeueHue
15 MUH U1 OIIPBICKMBAIOT PACTBOPOM HMUHUTHIPUHA.

[laTHO OGO TOCTOPOHHEW TIPUMECH Ha XpPOMAaTorpaMMme
UCIIBITYEMOTO pacTBOpa IO COBOKYIMHOCTH BEIWYUHBI U
WHTEHCUBHOCTH OKpAIlIMBaHUS HE JIOJDKHO MPEBBIIATH MSITHO Ha
xpomaTtorpamme pactBopa cpaBHenus (0,25 wmkr) (He Oosee
0,5%).

Pe3ynbrathl HUCTIBITAHUS CUYUTAIOTCS JOCTOBEPHBIMU, €CIM Ha
XpoMaTtorpaMme pacTtBopa JUisl MPOBEPKH  MPUTOJAHOCTH
XpoMaTorpauuecKkoil CHCTEMbI Y€TKO BUIHBI 2 MSITHA.

IHorepst B Macce npu
BbICYLIIUBAHMH.

Okono 1 r cyOcranuuu (TOYHas HaBecka) cywaTr Mpu
temniepatype 100-105 C no nocrossuHOM Maccel. [loteps B Macce
He 1ospkHa npessimath 0,5%.

CyabpaTrHas 3012 u
TS2KeJIble MeTaJIbl.

CynbdatHas 30ma u3 1 1 cyOctanuuu (TOYHAs HABECKa) HE
noibkHa nipeBbimath 0,1% w momkHa BBIIEPKUBATH UCTIHITAHUS
Ha TsDKesbie MeTaibl (He 6osee 0,001% B cyOcTanmm).

OcraToyHble B coorBerctBum ¢ TtpeboBanmsiMu ODC  «OcrtarouHbie
OpraHuvecKue OpraHUYECKHE PACTBOPUTEIIN.

PACTBOPHTEJIN.

Muxkpoouosornuecka | B coorBerctBuu ¢ tpedboBanusimu ODC «Mukpodbuonorunyeckas
sl YUCTOTA. YUCTOTa».
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KoanuecTtBennoe Oxkono 0,3 r cyOcranuuu (TO4YHasi HaBECKa) PacTBOPSIOT IPHU
onpejeseHue. HarpeBaHuu B 50 MJI CBEXKENPOKUIISTYEHHON BOJIbI, OXJIAXKIAIOT,
tutpytoT 0,1M pacTBOpOM HaTpusi T'MAPOKCHAA IO IeEpexona
JKEITOM OKpacku B ToiyOoBaro-3enenyro (uHaukatop 0,5 mia
0,05% pacTBOpa GPOMTHUMOJIOBOTO CHHETO).
[TapanienbHO IPOBOAST KOHTPOJIBHBIH OIBIT.
1 mu 0,IM pacTBOpa HaTpHs TMAPOKCHIA COOTBETCTBYET 14,71
Mr C5H9NO4 .
XpaHeHmue. B cyxoM, 3al1iIlIeHHOM OT CBETa MECTE.
®C 42-0269-07
IMupaneram
2-(2-Oxco-1-nupposu IUHIIT Jalle TaMU
oY
N
CL.IH——I(Z~~--NH,
o
C6H10N202 M.m.
142,16
Conepxut He meHee 98,0% u ue 6omee 102,0% Ce¢H1oN,O, B mepecuere Ha cyxoe
BELIECTBO
IIpusnak
Onucanme. benbiii KpucTaIMYEeCKNUH MOPOIIOK.
PacTBOpuMOCTB. Jlerko pactBopuM B BojJie, pacTBOpUM B 96% crniupre, Masio
pacTtBOopuM B xjopodopme.
ITopIMHHOCTD. HK-cniexktp cyOcTaHIINM, CHATHIN B JUCKE C KA OpOMHUIOM, B
obmnactu ot 4000 mo 400 cM ! 10 TIOIOKEHHIO TOIOC
MOTJIONICHUS JOJIXKEH COOTBETCTBOBATh PUCYHKY CIIEKTpa
nupanerama.
YO-cnektp 1% pactBopa cydcranuuu B obnactu ot 230 g0 350
HM HE MMEET BBIPAKEHHBIX MAaKCUMYMOB TOTJIOIICHHUS.
0,2 T cyOcraHnuu HarpeBaloT C 2 MJ pPacTBOpa HaTpus
THAPOKCHUIA; BBIJEISETCS aMMHAK, OOHAPYKUBAEMBIH 10 3amaxy
Y TI0 TOCUHEHHIO BJIaKHOW KpacHOM JJaKMYCOBOM Oymaru.
Temmneparypa Ot 151 no 155 C.
IJIABJICHUS.
IIpo3payHocTh PactBop 2 1 cyOcTtaniuu B 10 Mu1 BOJBI JOJDKEH OBITH JOJKEH
pacTBopa. MpO3pauyHbIM WM BBIIEPKUBATH HCIBITAHUE C HTAJIOHHBIM

pactBopom I.

62



LiBeTHOCTH pacTBOpa.

PactBop, mnosydyeHHbld B wucnbiTaHud Ha I[Ipo3pauyHocTh
pacTBOpa, [OJDKEH ObIThb OECIBETHBIM WM BBIACPKUBATH
CpaBHEHUE C ATAIIOHOM B,

IHocroponuue
MpHMeCH.

Hcnvimyemwiti pacmeop. 0,05 T cyOCTaHIMM TOMEIIAIOT B
MEpHYI0 K00y BMecTMMOCTbIO 10 M, pacTBOPSIIOT B CMeCHU
aneronutpmwi-soaa (1:9), moBomar o0beM pacTBopa TOH K€
CMECBIO JIO METKH U MEePEMEIINBAIOT.

Pacmeop cpasnenus. 1 M1 UCHIBITYEMOTO pacTBOpa MOMEIIAIOT B
MepHylo Koyi0y BMectuMocThio 100 My, n0BOIAT 00BEM
pacTBOopa cMechio aneroHuTpuwi-Boma (1:9) nmo wmetku
MEPEMEINBAIOT.

Pacmeop ona nposepxu  npucoonocmu  cucmemwt.0,005 r
cyocranmmu u 0,01 T cramgaptHOro obpasmna 2-muppoIUAOHA
MOMEIIAI0T B MEPHYI0 K00y BMecTUMOCThio 100 mut, moBOAST
00BeM pacTBOpa TOM K€ CMECHIO 10 METKU U TIEPEMEIINBAIOT.
Xpomarorpaduyeckue ycJIoBHUS.

Kononka - ODS (C18) Smkm 250x 4,6 MM

Temneparypa - KOMHaTHast

[TonBwxHasg -  Oydepuslit pactBop ¢ pH 6,0* - aneronuTpun
(1:9); daza (I1D)

Pacxon I1®d - 1 mu/mun

HerextupoBanue - 205 HM

OO0ObeM BBeaeHUA - 25 MKI

*1,00 r kanmust dpocdata nBy3aMenIeHHOTO pacTBOPSOT B 900 mi
BoAbl, goBoaaT pH pactBopa mo 6,0 2% pacTBOpOM KHCIOTHI
dbocdopHoii, pazdasisitor Bogoit 10 1000 Mt 1 mepeMennBaoT.
Xpomarorpaduueckuii pacTBOp AJii NPOBEPKU MPUTOJHOCTH
cucreMbl. Pazpemienune (R) Mexay nukamu nupaierama u 2-
NUPPOJIUIOHA JOIKHO ObITh He MeHee 3,0. Bpems yaepxuBanus
IMKa nupanerama oKoJyio 4 MUH.

XpomarorpadupyrOT ~ UCHBITYEMBI  pacTBOp H  pPacTBOP
cpaBHeHHUs. Bpemsi peructpanuu XpoMaTorpaMMbl UCTIBITYEMOTO
pacTBOpa HE MEHE YeM B 8 pa3 MIpeBBIIIATh BPEMsl yJep:KUBAHUS
nupaierama.

Ha xpomartorpamme HCHOBITYEMOIO pacTBOpa ILIOMIA[b MHKa
mo00i TpuMecH JOKHA OBITh He Oosiee IUIOMAAM THKa Ha
XpomaTorpamme pactBopa cpaBHeHus (He Oonee 0,1 %);
CyMMapHas IUIOIIAJb MUKOB MpUMecel J0oJKHA OBbITh He Ooiee
TPEXKPATHOM IUIOMIAM Ha XpOMAaTOrpaMMe pacTBOpa CpPaBHEHUS
(ue 6omee 0,3 %).

IoTepst B Mmacce npu
BbICYLINBAHHH.

Okomo 1 1 cyOcranmuu (TO4YHas HaBeCKa) CylaT Npu
temniepatrype 100-105 C no nocrossHHOM Maccel. [loteps B macce
He JoJkHa rpeBbimath 0,5%.
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CyasdartHasn 30412 1
TS2KeJIble MeTaJJIbl.

CynbdatHas 3oma u3 1 T cyOctaHuuu (TOYHAs HaBECKa) HeE
nomxHa npeBbimath 0,1% ¥ qoikHA BBIICPKUBATH UCIIBITAHUS
Ha TsDKesbie MeTailibl (He Oosee 0,001% B cyOcTanmum).

OcTaTrouHbIe
OpraHuvyecKue
PacTBOPHUTEJIN.

B coorBerctBum ¢ tpeboBanusmMu ODC  «OcrtaTouHbIe
OpTraHUYECKHE PACTBOPUTEIINY.

BaKTepHaﬂbele
IHAOTOKCHHBI.

He 6omnee 0,029 ED Ha 1 mr cyOcTaHIIAH.

Jlist mpoBeACHWSI WCTBITAHUS TOTOBAT HWCXOJHBIA PacTBOP
cyoctrannuu (konueHTparus 200 Mr/mi), a 3aTeM pa3BOJAT €ro
He MeHee yeM B 20 pas.

HcnpiTanus npoBOIAT Ui CyOCTaHIIMU, MPEIHAa3HAUYCHHOM st
MPUTOTOBJICHUS HHBEKIIMOHHBIX JICKAPCTBEHHBIX (OPM.

Muxpoounosoruyecka
Sl YHUCTOTA.

B cootBetctBuM ¢ TpeboBanusimu ODC «Mukpobuosorndyeckas
YUCTOTAa.

KosnuyecTBeHHOE
omnpeaesieHue.

Okono 0,15 r (TouHass HaBecka) TIIATEIBHO pPacTEPTOU
cyOcTtaHIuu pacTtBopsAOT B 4 Mia Boiabl B kosuOe Knembmans.
Konby mpucoenunsitor k mpuOopy A OompenesieHus a3oTra, U3
JETUTEIPHOM BOPOHKH MeyieHHO mnpubapmsor 45 mu 30%
pacTBopa HaTpUs TUAPOKCHIA U OTTOHSIOT aMMHUAK B MPUEMHUK,
B KOTOPBIN JOTOJHUTEIBHO TToMenIatoT 15 M1 pacTBopa OOpHOM
KUCoThl U 0,3 MJT cMemaHHOTO uHAUKaTopa. OTroOHKY BEAYT 0
nonydyeHuss okono 150 mn orrona. Otron tutpytror 0,1M
pPacTBOPOM XJIOPUCTOBOIOPOTHON KUCIIOTHI.

[TapanienbHO TPOBOJAT KOHTPOIBHBIHN OIIBIT.

I mn 0,IM pacTBOpa  XJIOPUCTOBOJOPOAHOM  KHUCIIOTBI
cootBetcTBYET 14,22 Mr CgHioN,O; .

XpaHeHnue.

Cnucok b. B cyxom, 3alIMIIIEHHOM OT CBETa MECTE.
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Ipuioxenue E.

MeTtoauku anaausa no I'ocynapcrBennoii papmakonee pecnyoJnKu
besopyccun

6-AMuHorekcanoBasi kuciaora. CgHi3NO,. (M.m. 131,2). 1103100. [60-32-2].
6- AMUHOKaIpOHOBas KUCJIOTA.
e DbecnBerHble kpuctauibl. JIETKo pacTBopuMa B BOJI€, YMEPEHHO pacTBOpUMA B
METaHOJIe, IPAKTUYECKH HE pACTBOPHMA B 3TAHOJIE.
e Temmepatypa miasienus: okoio 205 C.

IayramunoBasi kuciaora. CsHgNO,. (M.m. 147,1). 1040400. [56-86-0].
(S)-2-amuHoneHTaH-1,5-1MKkapOOHOBas KUCIIOTA.
Conepxut He MeHe 98,5% wum He Oonee 100,5% CsHgNO,4 B mepecuere Ha cyxoe
BEILIECTBO.

e Kpucramimyeckuii mopomok Oeoro IBeTa Wi OECIBETHBbIC KpPHUCTAJLIbI.
Jlerko pacTBOpMMa B KHMSIIEH BOJIe, MPAKTUYECKU HE PACTBOPMMA B KHCJIOTE
YKCYCHOM, aiieTone, 96% cnupte u spupe.

e VYaenpbHOoe Bpamenue: ot +30,5 go +32,5 B mepecueTe Ha CyXO€ BEIIECTBO.
Omnpenenenve npoBOAsT, ucnonb3ys pactBop 100,0 r/nm B 1M pacTBOpe KHUCIOTHI
XJIOPUCTOBOIOPOHOM. PacTBOpeHre mpOBOISAT IPH CJIa0OM HArpeBaHUHU.

e XpaHAT B IUIOTHO YKYIIOPEHHOM KOHTEUHEPE, B 3ALMILIEHHOM OT CBETA MECTE.

L-Metuonnn. CsHy;NO,S. (M.m.149,2). 1053500. [63-68-3].
(S)-2-amuH0-4-(MeTHITHO )OyTaHOBAsE KHCI0Ta. METHOHUH.
Conepxut vHe meree 99,0% u ve 6omnee 101,0% CsHi3NO,S B mepecuere Ha cyxoe
BEIIIECTBO.

o Kpucramnmueckuii mTOpOmok O€loro WM TOoYTH Oenoro IBeTa WM
OeciBeTHBIE KpUCTAUIbI. PacTBOpUM B BOJIE, OYEHb MaJlo pacTBopu B 96% crupre,
MPaKTUYECKHU HE PACTBOPHUM B dPupe.

e pH (2.2.3): ot 5,5 no 6,5. U3mepsiror pH pacTBopa 25 1/11 B Bosie, CBOOOHOM
OT yriiepoza, nuokcunaa P.

e VYaenbHOE BpaiieHue: ot +22,5 go +24,0 B mepecuere Ha CyXO€ BEIIECTBO.
1,00 r cyOcTtaHuM pacTBOPSIOT B KUCIOTE XJOpUCTOBomoponHor Pl u moBomst
o0BeM pacTBopa TeM ke pactBoputesem 10 50,0 mi.

o [loreps B macce mpu BoicymmBanuu (2.2.32). He OGomee 0,5% 1,000 T
cyocTanuu cymar npu temneparype ot 100 C no 105 C.

e XpaHAT B IUIOTHO YKYIIOPEHHOM KOHTEHHEPE, B 3AIUIIICHHOM OT CBETa MECTE.

L-Oucrenn. C3H;NO,S. (M.m. 121,1). 1024200. [52-90-4].
e [lopomok. Jlerko pactBopum B Boae, 96% chnupTre M KHCIOTE YKCYCHOM,
MPAKTUUYECKH HE PACTBOPHUM B allETOHE.
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Hpuioxenue K.
MeToauKku aHAJIU3a 110 OpuTaHCKOH papmakonee

Aminocaproic Acid
General Notices
(Ph Eur monograph 0874)

H
CeH13NO,

Action and use

Antifibrinolytic.

DEFINITION

Aminocaproic acid contains not less than 98.5 per cent and not more than the
equivalent of 101.0 per cent of 6-aminohexanoic acid, calculated with reference to
the dried substance.

CHARACTERS

A white or almost white, crystalline powder or colourless crystals, freely soluble in
water,

slightly soluble in alcohol.

It melts at about 205 °C with decomposition.

IDENTIFICATION

First identification A.

Second identification B, C, D.

A. Examine by infrared absorption spectrophotometry, comparing with the spectrum
obtained with aminocaproic acid CRS. Examine the substances prepared as discs.

B. Examine the chromatograms obtained in the test for ninhydrin-positive substances.
The principal spot in the chromatogram obtained with the test solution (b) is similar
in position, colour and size to the principal spot in the chromatogram obtained with
reference solution (a).

C. Dissolve 0.5 g in 4 ml of a mixture of equal volumes of dilute hydrochloric acid R
and water R. Evaporate to dryness by heating on a water-bath. Dry the residue in a
desiccator. Dissolve the residue in about 2 ml of boiling ethanol R. Allow to cool and
maintain at 4 °C to 8 °C for 3 h. Filter under reduced pressure. The residue washed
with about 10 ml of acetone R and dried at 60 °C for 30 min, melts (2.2.14) at 131 °C
to 133 °C.

D. Dissolve about 5 mg in 0.5 ml of distilled water R. Add 3 ml of
dimethylformamide R and 2 ml of ascorbic acid solution R. Heat on a water-bath. An
orange colour develops.
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TESTS

Solution S

Dissolve 10.0 g in carbon dioxide-free water R and dilute to 50.0 ml with the same
solvent.

Appearance of solution
Solution S is colourless and remains clear on standing for 24 h,

pH
The pH of solution Sis 7.5 to 8.0.

Absorbance

A. The absorbance of solution S at 287 nm is not more than 0.10 and at 450 nm is not
more than 0.03.

B. Place 2.0 g in an even layer in a shallow dish 9 cm in diameter, cover and allow to
stand at 98 °C to 102 °C for 72 h. Dissolve in water R and dilute to 10.0 ml with the
same solvent. The absorbance of the solution at 287 nm is not more than 0.15 and at
450 nm is not more than 0.03.

Ninhydrin-positive substances

Examine by thin-layer chromatography, using a suitable silica gel as the coating
substance.

Test solution (a) Dissolve 0.10 g of the substance to be examined in water R and
dilute to 10 ml with the same solvent.

Test solution (b) Dilute 1 ml of test solution (a) to 50 ml with water R .

Reference solution (a) Dissolve 10 mg of aminocaproic acid CRS in water R and
dilute to 50 ml with the same solvent.

Reference solution (b) Dilute 5 ml of test solution (b) to 20 ml with water R .
Reference solution (c) Dissolve 10 mg of aminocaproic acid CRS and 10 mg of
leucine CRS in water R and dilute to 25 ml with the same solvent.

Apply separately to the plate 5 pl of each solution. Allow the plate to dry in air.
Develop over a path of 15 cm using a mixture of 20 volumes of glacial acetic acid R,
20 volumes of water R and 60 volumes of butanol R. Dry the plate in a current of
warm air. Spray with ninhydrin solution R and heat at 100 °C to 105 °C for 15 min.
Any spot in the chromatogram obtained with the test solution (a), apart from the
principal spot, is not more intense than the spot in the chromatogram obtained with
reference solution (b) (0.5 per cent). The test is not valid unless the chromatogram
obtained with reference solution (c) shows two clearly separated principal spots.

Heavy metals
12 ml of solution S complies with limit test A for heavy metals (10 ppm). Prepare the
standard using lead standard solution (2 ppm Pb) R.

Loss on drying
Not more than 0.5 per cent, determined on 1.000 g by drying in an oven at 105 °C.
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Sulphated ash
Not more than 0.1 per cent, determined on 1.0 g.

ASSAY

Dissolve 0.100 g in 20 ml of anhydrous acetic acid R. Using 0.1 ml of crystal violet
solution R as indicator, titrate with 0.1 M perchloric acid until the colour changes
from bluish-violet to bluish-green.

1 ml of 0.1 M perchloric acid is equivalent to 13.12 mg of C¢H3NO..

Cystine
General Notices

O%\(\SH

NH,
(Ph Eur monograph 0998)
CeH1oN204S;
Action and use
Amino acid.
DEFINITION

Cystine contains not less than 98.5 per cent and not more than the equivalent of 101.0
per cent of 3,3'-disulfanediylbis[(2R)-2-aminopropanoic acid], calculated with
reference to the dried substance.

CHARACTERS
A white or almost white, crystalline powder, practically insoluble in water and in
alcohol. It dissolves in dilute solutions of alkali hydroxides.

IDENTIFICATION

First identification A, B.

Second identification A, C, D.

A. It complies with the test for specific optical rotation (see Tests).

B. Examine by infrared absorption spectrophotometry, comparing with the spectrum
obtained with cystine CRS. Examine the substances prepared as discs.

C. Examine the chromatograms obtained in the test for ninhydrin-positive substances.
The principal spot in the chromatogram obtained with test solution (b) is similar in
position, colour and size to the principal spot in the chromatogram obtained with
reference solution (a).

D. To 0.1 g carefully add 1 ml of strong hydrogen peroxide solution R and 0.1 ml of
ferric chloride solution R1. Allow to cool. Add 1 ml of dilute hydrochloric acid R and
5 ml of water R. Add 1 ml of barium chloride solution R1. Turbidity or a white
precipitate develops within 3 min.
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TESTS

e Appearance of solution
Dissolve 1.0 g in dilute hydrochloric acid R and dilute to 10 ml with the same acid.
The solution is clear (2.2.1) and not more intensely coloured than reference solution
Y.

e Specific optical rotation
Dissolve 0.50 g in 1 M hydrochloric acid and dilute to 25.0 ml with the same acid.
The specific optical rotation is - 218 to - 224, calculated with reference to the dried
substance.

¢ Ninhydrin-positive substances
Examine by thin-layer chromatography, using a TLC silica gel plate R.
Test solution (a) Dissolve 0.10 g of the substance to be examined in 1 M hydrochloric
acid and dilute to 10 ml with the same acid.
Test solution (b) Dilute 1 ml of test solution (a) to 50 ml with water R.
Reference solution (a) Dissolve 10 mg of cystine CRS in 1 ml of 1 M hydrochloric
acid and dilute to 50 ml with water R.
Reference solution (b). Dilute 2 ml of test solution (b) to 20 ml with water R.
Reference solution (c) Dissolve 10 mg of cystine CRS and 10 mg of arginine
hydrochloride CRS in 1 ml of 1 M hydrochloric acid and dilute to 25 ml with water
R.
Apply separately to the plate 5 ul of each solution. Develop over a path of 15 cm
using a mixture of 30 volumes of concentrated ammonia R and 70 volumes of 2-
propanol R. Allow the plate to dry in air. Spray with ninhydrin solution R and heat at
100 °C to 105 °C for 15 min. Any spot in the chromatogram obtained with test
solution (a), apart from the principal spot, is not more intense than the spot in the
chromatogram obtained with reference solution (b) (0.2 per cent). The test is not valid
unless the chromatogram obtained with reference solution (c) shows two clearly
separated spots.

e Chlorides
Dissolve 0.25 g in 5 ml of dilute nitric acid R and dilute to 15 ml with water R. The
solution, without further addition of nitric acid, complies with the limit test for
chlorides (200 ppm).

e Sulphates
Dissolve 0.5 g in 5 ml of dilute hydrochloric acid R and dilute to 15 ml with distilled
water R
The solution complies with the limit test for sulphates (300 ppm).

e Ammonium

0.10 g complies with limit test B for ammonium (200 ppm). Prepare the standard
using 0.2 ml of ammonium standard solution (100 ppm NH 4) R.
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e Iron
In a separating funnel, dissolve 1.0 g in 10 ml of dilute hydrochloric acid R. Shake
with three quantities, each of 10 ml, of methyl isobutyl ketone R1, shaking for 3 min
each time. To the combined organic layers add 10 ml of water R and shake for 3 min.
The aqueous layer complies with the limit test for iron (10 ppm).

e Heavy metals
2.0g complies with limit test D for heavy metals (10 ppm). Prepare the standard
using 2 ml of lead standard solution (10 ppm Pb) R.

e Lossondrying
Not more than 0.5 per cent, determined on 1.000 g by drying in an oven at 105 °C.

e Sulphated ash
Not more than 0.1 per cent, determined on 1.0 g.

ASSAY

In a flask with a ground-glass stopper, dissolve 0.100 g in a mixture of 2 ml of dilute
sodium hydroxide solution R and 10 ml of water R. Add 10 ml of a 200 g/l solution
of potassium bromide R, 50.0 ml of 0.0167 M potassium bromate and 15 ml of dilute
hydrochloric acid R. Stopper the flask and cool in iced water. Allow to stand in the
dark for 10 min. Add 1.5 g of potassium iodide R. After 1 min, titrate with 0.1 M
sodium thiosulphate, using 2 ml of starch solution R, added towards the end-point, as
indicator. Carry out a blank titration.

1 ml of 0.0167 M potassium bromate is equivalent to 2.403 mg of C¢H1,N,O,S, .

STORAGE
Store protected from light.

Acetylcysteine
General Notices

(Ph Eur monograph 0967)
CsHgNO3S
Action and use
Sulphydryl donor; antidote to paracetamol poisoning; mucolytic.
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Preparation
Acetylcysteine Injection

DEFINITION
(2R)-2-(Acetylamino)-3-sulfanylpropanoic acid.

Content
98.0 per cent to 101.0 per cent (dried substance).

CHARACTERS
e Appearance
White or almost white, crystalline powder or colourless crystals.
e Solubility
Freely soluble in water and in ethanol (96 per cent), practically insoluble in
methylene chloride.

IDENTIFICATION

First identification A, C.

Second identification A, B, D, E.

A. Specific optical rotation (see Tests).

B. Melting point : 104 °C to 110 °C.

C. Infrared absorption spectrophotometry.

Preparation Discs of potassium bromide R.

Comparison acetylcysteine CRS.

D. Examine the chromatograms obtained in the test for related substances.

Results The principal peak in the chromatogram obtained with test solution (b) is
similar in retention time and size to the principal peak in the chromatogram obtained
with reference solution (b).

E. To 0.5 ml of solution S (see Tests) add 0.05 ml of a 50 g/l solution of sodium
nitroprusside R and 0.05 ml of concentrated ammonia R. A dark violet colour
develops.

TESTS

e Solution S
Dissolve 1.0 g in carbon dioxide-free water R and dilute to 20 ml with the same
solvent.

e Appearance of solution
Solution S is clear and colourless.
° pH
2.0to 2.8.
To 2 ml of solution S add 8 ml of carbon dioxide-free water R and mix.
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e Specific optical rotation
+21.0 to + 27.0 (dried substance).
In a 25 ml volumetric flask, mix 1.25 g with 1 ml of a 10 g/l solution of sodium
edetate R. Add 7.5 ml of a 40 g/l solution of sodium hydroxide R, mix and dissolve.
Dilute to 25.0 ml with phosphate buffer solution pH 7.0 R2.

¢ Related substances
Liquid chromatography. Except where otherwise prescribed, prepare the solutions
immediately before use.
Test solution (a) Suspend 0.80 g of the substance to be examined in 1 ml of 1 M
hydrochloric acid and dilute to 100.0 ml with water R.
Test solution (b) Dilute 5.0 ml of test solution (a) to 100.0 ml with water R. Dilute
5.0 ml of this solution to 50.0 ml with water R.
Test solution (c) Use test solution (a) after storage for at least 1 h.
Reference solution (a) Suspend 4.0 mg of acetylcysteine CRS, 4.0 mg of L-cystine R
(impurity A), 4.0 mg of L-cysteine R (impurity B), 4.0 mg of acetylcysteine impurity
C CRS and 4.0 mg of acetylcysteine impurity D CRS in 1 ml of 1 M hydrochloric
acid and dilute to 100.0 ml with water R.
Reference solution (b) Suspend 4.0 mg of acetylcysteine CRS in 1 ml of 1 M
hydrochloric acid and dilute to 100.0 ml with water R.
Column:
—size:1=0.25m, @ =4 mm;
— stationary phase: octadecylsilyl silica gel for chromatography R (5 um).
Mobile phase Stir 3 volumes of acetonitrile R and 97 volumes of water R in a beaker;
adjust to pH 3.0 with phosphoric acid R.
Flow rate 1.0 ml/min.
Detection Spectrophotometer at 220 nm.
Injection 20 pl, 3 times; inject 0.01 M hydrochloric acid as a blank.
Run time 5 times the retention time of acetylcysteine (about 30 min).
Retention time Impurity A = about 2.2 min; impurity B = about 2.4 min; 2-methyl-2-
thiazoline-4-carboxylic acid, originating in test solution (c) = about 3.3 min;
acetylcysteine = about 6.4 min; impurity C = about 12 min; impurity D = about 14
min.
System suitability Reference solution (a):
— resolution: minimum 1.5 between the peaks due to impurities A and B and
minimum 2.0 between the peaks due to impurities C and D.
From the chromatogram obtained with test solution (a), calculate the percentage
content of the known impurities (T; ) and the unknown impurities (T, ) using the
following equations:

T, = A xm, x100
A, xmy

T, = A, xm, x100
A, xm;

A; = peak area of individual impurity (impurity A, impurity B, impurity C and
impurity D) in the chromatogram obtained with test solution (a);
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A, = peak area of the corresponding individual impurity (impurity A, impurity B,
impurity C and impurity D) in the chromatogram obtained with reference solution
(a);
Az = peak area of unknown impurity in the chromatogram obtained with test solution
(a);
A, = peak area of acetylcysteine in the chromatogram obtained with reference
solution (b);
m,; = mass of the substance to be examined in test solution (a);
m, = mass of the individual impurity in reference solution (a);
mz = mass of acetylcysteine in reference solution (b).
Limits:
— impurities A, B, C, D: for each impurity, maximum 0.5 per cent;
— any other impurity: for each impurity, maximum 0.5 per cent;
— total: maximum 0.5 per cent;
— disregard limit: 0.1 times the area of the principal peak in the chromatogram
obtained with reference solution (b) (0.05 per cent); disregard any peak with a
retention time of about 3.3 min due to 2-methyl-2-thiazoline-4-carboxylic acid.

e Heavy metals
Maximum 10 ppm.
2.0 g complies with test C. Prepare the reference solution using 2 ml of lead standard
(10 ppm Pb) R.

e Zinc
Maximum 10.0 ppm.
Atomic absorption spectrometry.
Test solution Dissolve 1.00 g in 0.001 M hydrochloric acid and dilute to 50.0 ml
with the same acid.
Reference solutions Prepare the reference solutions using zinc standard solution (5
mg/ml Zn) R, diluting with 0.001 M hydrochloric acid .
Source Zinc hollow-cathode lamp.
Wavelength 213.8 nm.
Atomisation device Air-acetylene flame.
Use a correction procedure for non-specific absorption.

e Lossondrying
Maximum 1.0 per cent, determined on 1.000 g by drying in an oven in vacuo at 70 °C
for 3 h.

e Sulphated ash
Maximum 0.2 per cent, determined on 1.0 g.

ASSAY

Dissolve 0.140 g in 60 ml of water R and add 10 ml of dilute hydrochloric acid R.
After cooling in iced water, add 10 ml of potassium iodide solution R and titrate with
0.05 M iodine, using 1 ml of starch solution R as indicator.

1 ml of 0.05 M iodine is equivalent to 16.32 mg of CsHgNO;S.
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STORAGE
Protected from light.

IMPURITIES
Specified impurities A, B, C, D.
A. L-cystine,
B. L-cysteine,
CHa
0
H NH
L
H NH
0~
CH4

C. N,N'-diacetyl-I-cystine,

CHa
o=
H NH
HaC \“s P

0
D. N,S-diacetyl-I-cysteine.

Methionine

General Notices

S
07 CH,

NH,

(Ph Eur monograph 1027)

Action and use
Amino acid.

DEFINITION

CsH11NO,S

Methionine contains not less than 99.0 per cent and not more than the equivalent of
101.0 per cent of (2S)-2-amino-4-(methylsulphanyl)butanoic acid, calculated with

reference to the dried substance.

CHARACTERS

A white or almost white, crystalline powder or colourless crystals, soluble in water,

very slightly soluble in alcohol.
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IDENTIFICATION

First identification A, B.

Second identification A, C, D.

A. It complies with the test for specific optical rotation (see Tests).

B. Examine by infrared absorption spectrophotometry, comparing with the spectrum
obtained with methionine CRS. Examine the substances prepared as discs.

C. Examine the chromatograms obtained in the test for ninhydrin-positive substances.
The principal spot in the chromatogram obtained with test solution (b) is similar in
position, colour and size to the principal spot in the chromatogram obtained with
reference solution (a).

D. Dissolve 0.1 g of the substance to be examined and 0.1 g of glycine R in 4.5 ml of
dilute sodium hydroxide solution R. Add 1 ml of a 25 g/l solution of sodium
nitroprusside R. Heat to 40 C for 10 min. Allow to cool and add 2 ml of a mixture of
1 volume of phosphoric acid R and 9 volumes of hydrochloric acid R. A dark red
colour develops.

TESTS

e Solution S
Dissolve 2.5 g in carbon dioxide-free water R and dilute to 100 ml with the same
solvent.

e Appearance of solution
Solution S is clear and colourless.

e pH
The pH of solution S is 5.5 t0 6.5.

e Specific optical rotation
Dissolve 1.00 g in hydrochloric acid R1 and dilute to 50.0 ml with the same acid. The
specific optical rotation is + 22.5 to + 24.0, calculated with reference to the dried
substance.

e Ninhydrin-positive substances
Examine by thin-layer chromatography, using a TLC silica gel plate R.
Test solution (a) Dissolve 0.10 g of the substance to be examined in dilute
hydrochloric acid R and dilute to 10 ml with the same acid.
Test solution (b) Dilute 1 ml of test solution (a) to 50 ml with water R.
Reference solution (a) Dissolve 10 mg of methionine CRS in a 10 g/l solution of
hydrochloric acid R and dilute to 50 ml with the same acid solution.
Reference solution (b) Dilute 5 ml of test solution (b) to 20 ml with water R.
Reference solution (c) Dissolve 10 mg of methionine CRS and 10 mg of serine CRS
in a 10 g/l solution of hydrochloric acid R and dilute to 25 ml with the same acid
solution.
Apply separately to the plate 5 pl of each solution. Develop over a path of 15 cm
using a mixture of 20 volumes of glacial acetic acid R, 20 volumes of water R and 60
volumes of butanol R. Allow the plate to dry in air, spray with ninhydrin solution R
and heat at 100 C to 105 C for 15 min. Any spot in the chromatogram obtained with
test solution (a), apart from the principal spot, is not more intense than the spot in the
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chromatogram obtained with reference solution (b) (0.5 per cent). The test is not valid
unless the chromatogram obtained with reference solution (c) shows two clearly
separated spots.
Chlorides
To 10 ml of solution S add 25 ml of water R, 5 ml of dilute nitric acid R and 10 ml of
silver nitrate solution R2. Allow to stand protected from light for 5 min. Any
opalescence in the solution is not more intense than that in a standard prepared at the
same time and in the same manner using 10 ml of chloride standard solution (5 ppm
Cl) R (200 ppm). Examine the tubes laterally against a black background.

e Sulphates
Dissolve 0.5 g in 3 ml of dilute hydrochloric acid R and dilute to 15 ml with distilled
water R. The solution complies with the limit test for sulphates (300 ppm).

e Ammonium
0.10 g complies with limit test B for ammonium (200 ppm). Prepare the standard
using 0.2 ml of ammonium standard solution (100 ppm NH,) R.

e lron
In a separating funnel, dissolve 1.0 g in 10 ml of dilute hydrochloric acid R. Shake
with three quantities, each of 10 ml, of methyl isobutyl ketone R1, shaking for 3 min
each time. To the combined upper layers add 10 ml of water R and shake for 3 min.
The lower layer complies with the limit test for iron (10 ppm).

e Heavy metals
2.0 g complies with limit test C for heavy metals (10 ppm). Prepare the standard
using 2 ml of lead standard solution (10 ppm Pb) R.

e Lossondrying
Not more than 0.5 per cent, determined on 1.000 g by drying in an oven at 105 C.

e Sulphated ash
Not more than 0.1 per cent, determined on 1.0 g.
ASSAY
Dissolve 0.125 g in 5 ml of anhydrous formic acid R. Add 30 ml of anhydrous acetic
acid R. Titrate with 0.1 M perchloric acid , determining the end-point
potentiometrically.
1 ml of 0.1 M perchloric acid is equivalent to 14.92 mg of CsH;;NO,S.

STORAGE
Store protected from light.

76



Disulfiram
General Notices

(CH3 .. /»c:H3
<N—[/S| S/LI\N\_CHS

CH,
(Ph Eur monograph 0603)
C1OHZONZS4

Action and use
Aldehyde dehyrogenase inhibitor; treatment of alcoholism.

Preparation
Disulfiram Tablets

DEFINITION

Disulfiram contains not less than 98.5 per cent and not more than the equivalent of
101.0 per cent of tetraethyldisulfanedicarbothioamide, calculated with reference to
the dried substance.

CHARACTERS
A white or almost white, crystalline powder, practically insoluble in water, freely
soluble in methylene chloride, sparingly soluble in alcohol.

IDENTIFICATION

First identification A, B.

Second identification A, C, D.

A. Melting point 70 °C to 73 °C.

B. Examine by infrared absorption spectrophotometry, comparing with the spectrum
obtained with disulfiram CRS. Examine the substances prepared as discs.

C. Examine the chromatograms obtained in the test for related substances. The
principal spot in the chromatogram obtained with test solution (b) is similar in
position and size to the principal spot in the chromatogram obtained with reference
solution (a).

D. Dissolve about 10 mg in 10 ml of methanol R. Add 2 ml of a 0.5 g/l solution of
cupric chloride R in methanol R. A yellow colour develops which becomes greenish-
yellow.

TESTS

Related substances

Examine by thin-layer chromatography, using as the coating substance a suitable
silica gel with a fluorescent indicator having an optimal intensity at 254 nm.

Test solution (a) Dissolve 0.20 g of the substance to be examined in ethyl acetate R
and dilute to 10 ml with the same solvent.

Test solution (b) Dilute 1 ml of test solution (a) to 10 ml with ethyl acetate R.
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Reference solution (a) Dissolve 10 mg of disulfiram CRS in ethyl acetate R and
dilute to 5 ml with the same solvent.

Reference solution (b) Dilute 1 ml of test solution (b) to 20 ml with ethyl acetate R.
Apply to the plate 10 ul of each solution. Develop over a path of 15 cm using a
mixture of 30 volumes of butyl acetate R and 70 volumes of hexane R. Allow the
plate to dry in air and examine in ultraviolet light at 254 nm. Any spot in the
chromatogram obtained with test solution (a), apart from the principal spot, is not
more intense than the spot in the chromatogram obtained with reference solution (b)
(0.5 per cent).

Diethyldithiocarbamate

Dissolve 0.20 g in 10 ml of peroxide-free ether R, add 5 ml of buffer solution pH 8.0
R and shake vigorously. Discard the upper layer and wash the lower layer with 10 mi
of peroxide-free ether R. Add to the lower layer 0.2 ml of a 4 g/l solution of copper
sulphate R and 5 ml of cyclohexane R. Shake. Any yellow colour in the upper layer is
not more intense than that of a standard prepared at the same time using 0.2 ml of a
freshly prepared 0.15 g/l solution of sodium diethyldithiocarbamate R (150 ppm).

Heavy metals

1.0 g complies with limit test C for heavy metals (20 ppm). Prepare the standard
using 2 ml of lead standard solution (10 ppm Pb) R.

Loss on drying

Not more than 0.5 per cent, determined on 1.000 g by drying in vacuo at 50 °C.
Sulphated ash

Not more than 0.1 per cent, determined on 1.0 g.

ASSAY

Dissolve 0.450 g in 80 ml of acetone R and add 20 ml of a 20 g/l solution of
potassium nitrate R. Titrate with 0.1 M silver nitrate. Determine the end-point
potentiometrically, using a silver electrode and a silver-silver chloride double-
junction electrode saturated with potassium nitrate.

1 ml of 0.1 M silver nitrate is equivalent to 59.30 mg of C1oH2N,S, .

STORAGE
Store protected from light.
IMPURITIES

HaC .. _CHs

A. diethylthiocarbamic thioanhydride (sulfiram),
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H3C.
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S
B. diethyldithiocarbamate.

H3C

Captopril

General Notices

(0]
AR
OH
(Ph Eur monograph 1079)
CoH1sNOsS

Action and use
Angiotensin converting enzyme inhibitor.

Preparations
Captopril Oral Solution
Captopril Tablets

DEFINITION
(25)-1-[(2S)-2-Methyl-3-sulphanylpropanoyl]pyrrolidine-2-carboxylic acid.

CHARACTERS
e Appearance
White or almost white, crystalline powder.
e Solubility
Freely soluble in water, in methylene chloride and in methanol. It dissolves in dilute
solutions of alkali hydroxides.

IDENTIFICATION

Infrared absorption spectrophotometry.
Comparison captopril CRS.
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TESTS

Solution S

Dissolve 0.5 g in carbon dioxide-free water R and dilute to 25.0 ml with the same
solvent.

Appearance of solution
Solution S is clear and colourless.

pH
2.1to 2.6 for solution S.
Specific optical rotation
- 127 to - 132 (dried substance).
Dissolve 0.250 g in anhydrous ethanol R and dilute to 25.0 ml with the same
solvent.

Related substances

Liquid chromatography.

Test solution Dissolve 50 mg of the substance to be examined in the mobile phase
and dilute to 100.0 ml with the mobile phase.

Reference solution (a) Dilute 2.0 ml of the test solution to 100.0 ml with the mobile
phase.

Reference solution (b) Dissolve 10 mg of the substance to be examined in the mobile
phase, add 0.25 ml of 0.05 M iodine and dilute to 100.0 ml with the mobile phase.
Dilute 10.0 ml of the solution to 100.0 ml with the mobile phase.

Column:

—size: 1=0.125 m, @ =4 mm,

— stationary phase: octylsilyl silica gel for chromatography R (5 um).

Mobile phase phosphoric acid R, methanol R, water R (0.05:50:50 V/V/V).

Flow rate 1 ml/min.

Detection Spectrophotometer at 220 nm.

Injection 20 pl.

Run time 3 times the retention time of captopril.

System suitability Reference solution (b):

— the chromatogram shows 3 peaks,

— resolution: minimum 2.0 between the last 2 eluting principal peaks.

Limits:

— any impurity: for each impurity, not more than 0.5 times the area of the principal
peak in the chromatogram obtained with reference solution (a) (1.0 per cent),

— total: not more than the area of the principal peak in the chromatogram obtained
with reference solution (a) (2.0 per cent),

— disregard limit: 0.1 times the area of the principal peak in the chromatogram
obtained with reference solution (a) (0.2 per cent). Disregard any peak with a
retention time less than 1.4 min.
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Heavy metals

Maximum 20 ppm.

1.0 g complies with limit test C. Prepare the reference solution using 2 ml of lead
standard solution (10 ppm Pb) R.

Loss on drying
Maximum 1.0 per cent, determined on 1.000 g by drying under high vacuum at 60 °C

for 3 h.

Sulphated ash
Maximum 0.2 per cent, determined on 1.0 g.

ASSAY

Dissolve 0.150 g in 30 ml of water R . Titrate with 0.05 M iodine , determining the
end-point potentiometrically. Use a combined platinum electrode.

1 ml of 0.05 M iodine is equivalent to 21.73 mg of CyH5sNO3S.

STORAGE
In an airtight container .

IMPURITIES
H O 0 y

HO.C_ - _.COH
CNJ\‘(\S_S/%NS
H CHq H CHs

A. (2S,2'S)-1,1'-[disulphanediylbis[(2S)-2-methyl-1-oxopropane-3,1-diyl]-
bis[pyrrolidine-2-
carboxylic] acid (captopril-disulphide).

Enalapril Maleate
General Notices

(Ph Eur monograph 1420)
C20H28N205+C4H404
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Action and use
Angiotensin converting enzyme inhibitor.

DEFINITION
(25)-1-[(2S)-2-[[(1S)-1-(Ethoxycarbonyl)-3-
phenylpropyl]amino]propanoyl]pyrrolidine2
carboxylic acid (Z)-butenedioate.

Content

98.5 per cent to 101.5 per cent (dried substance).

CHARACTERS

Appearance

White or almost white, crystalline powder.

Solubility

Sparingly soluble in water, freely soluble in methanol, practically insoluble in
methylene chloride. It dissolves in dilute solutions of alkali hydroxides.

IDENTIFICATION
Infrared absorption spectrophotometry
Comparison enalapril maleate CRS.

TESTS

Solution S
Dissolve 0.25 g in carbon dioxide-free water R and dilute to 25.0 ml with the same
solvent.

Appearance of solution
Solution S is clear and colourless.

pH
2.4 t0 2.9 for solution S.

Specific optical rotation
- 48 to - 51 (dried substance), determined on solution S.

Related substances

Liquid chromatography

Buffer solution A Dissolve 2.8 g of sodium dihydrogen phosphate monohydrate R in
950 ml of water R. Adjust to pH 2.5 with phosphoric acid R and dilute to 1000 ml
with water R.

Buffer solution B Dissolve 2.8 g of sodium dihydrogen phosphate monohydrate R in
950 ml of water R. Adjust to pH 6.8 with strong sodium hydroxide solution R and
dilute to 1000 ml with water R.

Dissolution mixture Mix 50 ml of acetonitrile R1 and 950 ml of buffer solution A.
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Test solution Dissolve 30.0 mg of the substance to be examined in the dissolution

mixture and dilute to 100.0 ml with the dissolution mixture.

Reference solution (a) Dilute 1.0 ml of the test solution to 100.0 ml with the

dissolution mixture.

Reference solution (b) Dissolve 3.0 mg of enalapril for system suitability CRS in the

dissolution mixture and dilute to 10.0 ml with the dissolution mixture.

Column:

—size:1=0.15m, @ =4.1 mm,;
— stationary phase: styrene-divinylbenzene copolymer R (5 um);

— temperature: 70 °C.
Mobile phase:

— mobile phase A: mix 50 ml of acetonitrile R1 and 950 ml of buffer solution B;
— mobile phase B: mix 340 ml of buffer solution B and 660 ml of acetonitrile R1;

Mobile phase A ( per Mobile phase B ( per
Time (min) cent V/IV) cent V/V)
0-20 95—40 5—60
20 - 25 40 60
25-26 40—95 60—5
26 - 30 95 5

Flow rate 1.4 ml/min.

Detection Spectrophotometer at 215 nm.

Injection 50 pl.

Retention time Enalapril = about 11 min; impurity A = about 12 min.

System suitability Reference solution (b):

— peak-to-valley ratio: minimum 10, where H, = height above the baseline of the
peak due to impurity A and H, = height above the baseline of the lowest point of the
curve separating this peak from the peak due to enalapril.

Limits:

— impurity A: not more than the area of the principal peak in the chromatogram
obtained with reference solution (a) (1.0 per cent);

— impurities B, C, D, E, H: for each impurity, not more than 0.3 times the area of the
principal peak in the chromatogram obtained with reference solution (a) (0.3 per
cent);

— sum of impurities other than A: not more than the area of the principal peak in the
chromatogram obtained with reference solution (a) (1.0 per cent);

— disregard limit: 0.05 times the area of the principal peak in the chromatogram
obtained

with reference solution (a) (0.05 per cent); disregard the peak due to maleic acid.

Heavy metals

Maximum 10 ppm.

2.0 g complies with test C. Prepare the reference solution using 2 ml of lead standard
solution (10 ppm Pb) R.
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Loss on drying
Maximum 1.0 per cent, determined on 1.000 g by drying in an oven at 105 °C for 3 h.

Sulphated ash
Maximum 0.1 per cent, determined on 1.0 g.

ASSAY

Dissolve 0.100 g in carbon dioxide-free water R and dilute to 30 ml with the same
solvent. Titrate with 0.1 M sodium hydroxide determining the end-point
potentiometrically. Titrate to the 2 nd point of inflexion.

1 ml of 0.1 M sodium hydroxide is equivalent to 16.42 mg of C,4H3,N,Oq .

STORAGE
Protected from light.

IMPURITIES

Specified impurities A, B, C, D, E, H.

Other detectable impurities (The following substances would, if present at a sufficient
level, be detected by one or other of the tests in the monograph. They are limited by
the general acceptance criterion for other/unspecified impurities and/or by the general
monograph Substances for pharmaceutical us. It is therefore not necessary to identify
these impurities for demonstration of compliance. See also 5.10. Control of
Impurities in substances for pharmaceutical use)

F,G, I

“I .::] O \ .COoH

0 /HH CH3L
HyC—/ [e]

A.(25)-1-[(25)-2-[[(1R)-1-(ethoxycarbonyl)-3-
phenylpropyl]amino]propanoyl]pyrrolidine-2-carboxylic acid,

N

" L N H - _-COzH
: o X »

O—4 HH CHy
HsC —/ 0

B. (25)-2-[[(1S)-1-(ethoxycarbonyl)-3-phenylpropyl]Jamino]propanoic acid,
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C. R =H: (25)-1-[(2S)-2-[[(1S)-1-carboxy-3-
phenylpropyl]amino]propanoyl]pyrrolidine-2-carboxylic acid,

E. R = CH, -CH, -C¢Hs : (25)-1-[(2S)-2-[[(1S)-3-phenyl-
1[(2phenylethoxy)carbonyl]propyl]
amino] propanoyl]pyrrolidine-2-carboxylic acid,

F. R = C4Hq : (25)-1-[(2S)-2-[[(1S)-1-(butoxycarbonyl)-
3phenylpropyllamino]propanoyl]
pyrrolidine-2-carboxylic acid,

0—*5:. H H "cn;
He— O
D. ethyl (2S)-2-[(3S,8aS)-3-methyl-1,4-dioxo-octahydropyrrolo[1,2-a]pyrazin-2-yl]-
4-phenylbutanoate,

| H
[, ~_-N._COH

A S
O—¢ HH CHy
HyC—/ 0

G (28) 2-[[(1S)-3- cyclohexyl 1-(ethoxycarbonyl)propyl]Jamino]propanoic acid,

[ ] . ,li COH
O*'Q;: H H CH3 ;\
Hic— O
H.(25)-1-[(2S)-2-[[(1S)-3-cyclohexyl-1-

(ethoxycarbonyl)propyl]amino]propanoyl]pyrrolidine-
2-carboxylic acid,

H
N
¢

L —N
1H-imidazole.
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Penicillamine Tablets
General Notices
| COOH

(llH— NH,
H;C-C- SH

CH;

Action and use

Disease-modifying antirheumatic drug; chelating agent; treatment of Wilson's
disease; heavy

metal poisoning; cystinuria.

DEFINITION

Penicillamine Tablets contain Penicillamine. They are coated.

The tablets comply with the requirements stated under Tablets and with the following
requirements.

Content of penicillamine, CsH:NO,S

95.0 to 105.0% of the stated amount.

IDENTIFICATION

A. Shake a quantity of the powdered tablets containing 20 mg of Penicillamine with 4
ml of water and filter. Add to the filtrate 2 ml of phosphotungstic acid solution and
allow to stand for a few minutes. A deep blue colour is produced.

B. Dissolve a quantity of the powdered tablets containing 10 mg of Penicillamine in 5
ml of water and add 0.3 ml of 5M sodium hydroxide and 20 mg of ninhydrin. An
intense blue or violet-blue colour is produced immediately.

TESTS

Mercuric salts

Not more than 40 ppm, calculated with reference to the content of penicillamine,
when determined by the following method. Disperse a quantity of the powdered
tablets containing 1 g of Penicillamine in 10 ml of water in a stoppered flask, add 0.2
ml of 9M perchloric acid and swirl to dissolve. Add 1 ml of ammonium
pyrrolidinedithiocarbamate solution, mix, add 2 ml of 4-methylpentan-2-one, shake
well for 1 minute and add sufficient water to produce 25 ml. Determine by atomic
absorption spectrophotometry. Appendix Il D, introducing the methylpentanone layer
into the flame, measuring at 254 nm and using 4-methylpentan-2-one in place of
water. Use mercury standard solution (100 ppm Hg), suitably diluted with water, for
the standard solutions, adjusted to contain the same concentrations of 9M perchloric
acid, ammonium pyrrolidinedithiocarbamate solution and 4-methylpentan-2-one as
the solution being examined.
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Penicillamine disulphide

Carry out the method for liquid chromatography, Appendix 1l D, using the following
solutions. The solutions should be prepared with de-gassed mobile phase and used
immediately. For solution (1) shake a quantity of the powdered tablets containing 40
mg of Penicillamine with 10 ml of the mobile phase, filter and use the filtrate.
Solution (2) contains 0.004% wi/v of penicillamine disulphide EPCRS in the mobile
phase.

The chromatographic procedure may be carried out using (a) a stainless steel column
(25 cm x 5 mm) packed with octylsilyl silica gel for chromatography (5 pm)
(Lichrospher 5 C8 is suitable), (b) a solution containing 0.2% w/v of methane
sulphonic acid and 0.01% w/v of disodium edetate as the mobile phase with a flow
rate of 2 ml per minute and (c) a detection wavelength of 220 nm.

In the chromatogram obtained with solution (1) the area of any peak corresponding to
penicillamine disulphide is not greater than the area of the principal peak in the
chromatogram obtained with solution (2) (1.0%).

ASSAY

Weigh and powder 20 tablets. Dissolve a quantity of the powder containing 0.1 g of
Penicillamine as completely as possible in 50 ml of water and filter. Add to the
filtrate 5 ml of 1M sodium hydroxide and 0.2 ml of a 0.1% w/v solution of dithizone
in ethanol (96%) and titrate with 0.02M mercury(ll) nitrate VS. Each ml of 0.02M
mercury(l1) nitrate VS is equivalent to 5.968 mg of CsH;NO,S.
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Aminocaproic Acid

|
H,N
2 \/\/\/\OH

CeHisNO,  131.17
Hexanoic acid, 6-amino-6-Aminohexanoic acid [60-32-2].

Aminocaproic Acid contains not less than 98.5 percent and not more than 101.5
percent of CsH3sNO,, calculated on the anhydrous basis.
e Packaging and storage— Preserve in tight containers. Store at room
temperature.
USP Reference standards — USP Aminocaproic Acid RS.
Identification, Infrared Absorption .
Water: not more than 0.5%.
Residue on ignition: not more than 0.1%.
Heavy metals: 0.002%.
Residual solvents : meets the requirements.

Assay—
Solution A— Transfer 0.55 g of sodium 1-heptanesulfonate to a 1000-mL volumetric
flask, dissolve in and dilute with water to volume, and mix.

Mobile phase— Transfer 10 g of monobasic potassium phosphate to a 1000-mL
beaker, dissolve in 300 mL of Solution A, add 250 mL of methanol, followed by
another 300 mL of Solution A, and mix. Adjust the mixture with phosphoric acid to a
pH of 2.2. Transfer the whole mixture to a 1000-mL volumetric flask, dilute with
Solution A to volume, and mix. Filter and degas. Make adjustments if necessary

Internal standard solution— Prepare a solution of methionine in water containing
1.25 mg per mL.

Standard preparation— Dissolve an accurately weighed quantity of USP
Aminocaproic Acid RS in water to obtain a Stock solution having a known
concentration of 12.5 mg per mL. Transfer 5.0 mL of the Stock solution to a 100-mL
volumetric flask, add 2.0 mL of the Internal standard solution, dilute with water to
volume, and mix.
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Assay preparation— Transfer an accurately weighed quantity of 1.25 g of
Aminocaproic Acid to a 100-mL volumetric flask, dissolve in and dilute with water
to volume, and mix. Transfer 5.0 mL of this solution to a 100-mL volumetric flask,
add 2.0 mL of Internal standard solution, dilute with water to volume, and mix.

Chromatographic system - The liquid chromatograph is equipped with a 210-nm
detector and a 4.6-mm x 15-cm column that contains packing L1 and is maintained at
30°. The flow rate is about 0.7 mL per minute. Chromatograph the Standard
preparation, and record the peak responses as directed for Procedure: the relative
retention times are about 0.76 for aminocaproic acid and 1.0 for methionine; the
resolution, R, between aminocaproic acid and methionine is not less than 2.0; and the
relative standard deviation for replicate injections is not more than 2.0%.

Procedure— Separately inject equal volumes (about 20 uL) of the Standard
preparation and the Assay preparation into the chromatograph, and allow the Assay
preparation to elute for not less than two times the retention time of aminocaproic
acid. Record the chromatograms, and measure all the peak responses. Calculate the
quantity, in g, of CgH;3sNO, in the portion of Aminocaproic Acid taken by the
formula:
2C(Ru/Rs),

in which C is the concentration, in mg per mL, of USP Aminocaproic Acid RS in the
Standard preparation; and Ry and Rs are the ratios of the aminocaproic acid peak
response to the internal standard peak response obtained from the Assay preparation
and the Standard preparation, respectively.

Auxiliary Information— Staff Liaison : Andrzej Wilk, Ph.D., Senior Scientific
Associate

Expert Committee : (MDCV05) Monograph Development-Cardiovascular
USP29-NF24 Page 134

Pharmacopeial Forum : Volume No. 29(5) Page 1414

Phone Number : 1-301-816-8305
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Acetylcysteine
OH

— H
© N

‘~H\ﬂ/

HS 0O

CH,

CsHgNOsS  163.20
L-Cysteine, N-acetyl-N-Acetyl-L-cysteine [616-91-1]

Acetylcysteine contains not less than 98.0 percent and not more than 102.0 percent of
CsHgNO3S, calculated on the dried basis.
e Packaging and storage— Preserve in tight containers, and store at controlled
room temperature.
e USP Reference standards — USP Acetylcysteine RS.
¢ Identification, Infrared Absorption .
e Specific rotation : between +21° and +27°.

Test solution— In a 25-mL volumetric flask mix 1.25 g with 1 mL of edetate
disodium solution (1 in 100), add 7.5 mL of sodium hydroxide solution (1 in 25), and
mix to dissolve. Dilute to volume with pH 7.0 buffer (prepared by mixing 29.5 mL of
1 N sodium hydroxide, 50 mL of 1 M monobasic potassium phosphate, and sufficient
water to make 100 mL and, using a pH meter, adjusting to a pH of 7.0 £ 0.1 by
adding, as necessary, more of either solution).

e pH : between 2.0 and 2.8, in a solution (1 in 100).

e Loss on drying — Dry it at a pressure of about 50 mm of mercury at 70° for 4
hours: it loses not more than 1.0% of its weight.

e Residue on ignition — Transfer to a tared fused silica dish about 2 g, weigh
accurately, heat on a hot plate until thoroughly charred, cool, add 1 mL of
sulfuric acid, and heat gently until fuming ceases. Ignite at 600° until the
carbon is consumed. Not more than 0.5% is found.

e Heavy metals - In a dropwise manner, wet the test specimen with 2 mL of
nitric acid, and proceed as directed for the Test Preparation: the limit is
0.001%.

Organic volatile impurities, Method | : meets the requirements.
¢ Residual solvents : meets the requirements.

Mobile phase— Dissolve 6.8 g of monobasic potassium phosphate in 1000 mL of

water, pass through a membrane filter having a 0.45-um porosity, and degas. Adjust
with phosphoric acid to a pH of 3.0.

90


javascript:modelesswin('imageViewer?doc='+parent.myTitle+'&img=images/v29240/cas-616-91-1.gif',600,500);
http://www.pharmacopeia.cn/v29240/usp29nf24s0_c11.html#usp29nf24s0_c11
http://www.pharmacopeia.cn/v29240/usp29nf24s0_alpha-18-31.html#usp29nf24s0_c11rs11
http://www.pharmacopeia.cn/v29240/usp29nf24s0_c197.html#usp29nf24s0_c197s1
http://www.pharmacopeia.cn/v29240/usp29nf24s0_c781.html#usp29nf24s0_c781s2
http://www.pharmacopeia.cn/v29240/usp29nf24s0_c791.html#usp29nf24s0_c791
http://www.pharmacopeia.cn/v29240/usp29nf24s0_c731.html#usp29nf24s0_c731
http://www.pharmacopeia.cn/v29240/usp29nf24s0_c281.html#usp29nf24s0_c281
http://www.pharmacopeia.cn/v29240/usp29nf24s0_c231.html#usp29nf24s0_c231s6
http://www.pharmacopeia.cn/v29240/usp29nf24s0_c467.html#usp29nf24s0_c467

Internal standard solution— Dissolve about 1 g of DL-phenylalanine in 200 mL of
freshly prepared sodium metabisulfite solution (1 in 2000).

Standard preparation— Dissolve an accurately weighed quantity of USP
Acetylcysteine RS in sodium metabisulfite solution (1 in 2000) to obtain a solution
having a known concentration of about 10 mg per mL. Pipet 10.0 mL of this solution
and 10.0 mL of Internal standard solution into a 200-mL volumetric flask, dilute with
sodium metabisulfite solution (1 in 2000) to volume, and mix to obtain a Standard
preparation having a known concentration of about 0.5 mg per mL.

Assay preparation— Transfer about 1000 mg of Acetylcysteine, accurately weighed,
to a 100-mL volumetric flask. Dissolve in sodium metabisulfite solution (1 in 2000),
dilute with the same solvent to volume, and mix. Pipet 10.0 mL of this solution and
10.0 mL of Internal standard solution into a 200-mL volumetric flask, dilute with
sodium metabisulfite solution (1 in 2000) to volume, and mix.

Chromatographic system - The liquid chromatograph is equipped with a 214-nm
detector and a 3.9-mm x 30-cm column that contains packing L1. The flow rate is
about 1.5 mL per minute. Chromatograph the Standard preparation, and record the
peak responses as directed for procedure: the relative standard deviation for replicate
injections is not more than 2.0%; and the resolution, R, between acetylcysteine and
DL-phenylalanine is not less than 6.

Procedure— Separately inject equal volumes (about 5 upL) of the Standard
preparation and the assay preparation into the chromatograph, record the
chromatograms, and measure the responses for the major peaks. The relative
retention times are about 0.5 for acetylcysteine and 1.0 for DL-phenylalanine.
Calculate the quantity, in mg, of CsHgNOsS in the Acetylcysteine taken by the
formula: 2000C(Ry / Rs), in which C is the concentration, in mg per mL, of USP
Acetylcysteine RS in the Standard preparation; and Ry and Rg are the ratios of the
peak response of acetylcysteine to that of DL-phenylalanine obtained from the Assay
preparation and the Standard preparation, respectively.

Auxiliary Information— Staff Liaison: Clydewyn M. Anthony, Ph.D., Scientist

Expert Committee: (MDCCAO05) Monograph Development-Cough Cold and
Analgesics

USP29-NF24 Page 51

Pharmacopeial Forum: VVolume No. 31(3) Page 726

Phone Number: 1-301-816-8139
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Methionine
O
/S\/\,/”\
H3C ',\ OH
H NH2

CsH.1NO,S  149.21
L-Methionine.
L-Methionine [63-68-3]

Methionine contains not less than 98.5 percent and not more than 101.5 percent of
CsH11NO,S, as L-methionine, calculated on the dried basis.

Packaging and storage— Preserve in well-closed containers.

USP Reference standards — USP L-Methionine RS. USP L-Serine RS.
Identification, Infrared Absorption.

Specific rotation: between +22.4° and +24.7°.

Test solution: 20 mg per mL, in 6 N hydrochloric acid.

pH : between 5.6 and 6.1 in a solution (1 in 100).

Loss on drying — Dry it at 105° for 3 hours: it loses not more than 0.3% of its
weight.

Residue on ignition : not more than 0.4%.

Chloride — A 0.73-g portion shows no more chloride than corresponds to 0.50
mL of 0.020 N hydrochloric acid (0.05%).

Sulfate — A 0.33-g portion shows no more sulfate than corresponds to 0.10
mL of 0.020 N sulfuric acid (0.03%).

Iron 0.003%.

Heavy metals, Method | : 0.0015%.

Chromatographic purity

Adsorbent: 0.25-mm layer of chromatographic silica gel mixture.

Test solution— Dissolve an accurately weighed quantity of Methionine in 0.3 M
hydrochloric acid to obtain a solution having a concentration of 10 mg per mL. Apply

S uL.

Standard solution— Dissolve an accurately weighed quantity of USP L-Methionine
RS in 0.3 M hydrochloric acid to obtain a solution having a known concentration of
about 0.05 mg per mL. Apply 5 pL.

System suitability solution— Prepare a solution in 0.3 N hydrochloric acid containing
0.4 mg each of USP L-Methionine RS and USP L-Serine RS per mL. Apply 5 uL.
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Spray reagent— Dissolve 0.2 g of ninhydrin in 100 mL of a mixture of butyl alcohol
and 2 N acetic acid (95:5).

Developing solvent system— Prepare a mixture of butyl alcohol, glacial acetic acid,
and water (60:20:20).

Procedure— Proceed as directed for Thin-Layer Chromatography under
Chromatography (621). After air-drying the plate, spray with Spray reagent, and
heat between 100° and 105° for about 15 minutes. Examine the plate under white
light. The chromatogram obtained from the System suitability solution exhibits two
clearly separated spots. Any secondary spot in the chromatogram obtained from the
Test solution is not larger or more intense than the principal spot in the
chromatogram obtained from the Standard solution: not more than 0.5% of any
individual impurity is found; and not more than 2.0% of total impurities is found.

e Organic volatile impurities, Method I: meets the requirements.

¢ Residual solvents : meets the requirements.

e Assay— Transfer about 140 mg of Methionine, accurately weighed, to a 125-
mL flask, dissolve in a mixture of 3 mL of formic acid and 50 mL of glacial
acetic acid, and titrate with 0.1 N perchloric acid VS, determining the endpoint
potentiometrically. Perform a blank determination, and make any necessary
correction. Each mL of 0.1 N perchloric acid is equivalent to 14.92 mg of
CsH11NO,S.

e Auxiliary Information— Staff Liaison: Lawrence Evans, I1l, Ph.D., Scientist

Expert Committee: (DSNO5) Dietary Supplements - Non-Botanicals
USP29-NF24 Page 1379
Phone Number: 1-301-816-8389

Disulfiram

: é

S N CH
HBC/\N/\S/ T ~ 3

J s

H,C
C10H20N284 29654
Thioperoxydicarbonic diamide [(H,N)C(S)].S., tetraethyl-bis(diethylthiocarbamoyl)
disulfide [97-77-8].
Disulfiram contains not less than 98.0 percent and not more than 102.0 percent of
C10H20N284-
e Packaging and storage— Preserve in tight, light-resistant containers.

e USP Reference standards— USP Disulfiram RS.

CH,
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e Identification—
A: Infrared Absorption.
B: The retention time of the major peak in the chromatogram of the Assay
preparation corresponds to that in the chromatogram of the Standard preparation, as
obtained in the Assay.

e Melting range, Class | : between 69° and 72°.

¢ Residue on ignition : not more than 0.1%.

e Selenium : 0.003%.
Organic volatile impurities, Method V : meets the requirements.
Solvent— Use dimethyl sulfoxide.
Residual solvents : meets the requirements.

o Assay—
Buffer solution A— Dissolve 68 g of monobasic potassium phosphate in 1000 mL of
water.
Buffer solution B— Dilute 100 mL of Buffer solution A with water to 1000 mL, and
adjust with 45% potassium hydroxide solution to a pH of 7.0.
Mobile phase— Prepare a filtered and degassed mixture of methanol and Buffer
solution B (70:30). Make adjustments if necessary
Standard preparation— Dissolve an accurately weighed quantity of USP Disulfiram
RS in alcohol with sonication and swirling if necessary to obtain a solution having a
known concentration of about 1 mg per mL. [NOTE—Discard this solution after 5
days.] Quantitatively dilute this solution with Mobile phase to obtain the Standard
preparation having a known concentration of about 0.02 mg of USP Disulfiram RS
per mL.

e Assay preparation—
Transfer about 50 mg of Disulfiram, accurately weighed, to a 50-mL volumetric
flask, add about 40 mL of alcohol, sonicate for 5 minutes to completely dissolve,
cool, dilute with alcohol to volume, and mix. [NOTE—Discard this solution after 5
days.] Quantitatively dilute this solution with Mobile phase to obtain the Assay
preparation having a concentration of about 0.02 mg per mL. [NOTE—Prepare the
Assay preparation fresh daily.]

e Chromatographic system -
The liquid chromatograph is equipped with a 250-nm detector and a 4-mm x 15-cm
column that contains 5-um packing L1. The flow rate is about 1 mL per minute.
Chromatograph the Standard preparation, and record the peak responses as directed
under Procedure: the column efficiency determined from the analyte peak is not less
than 1800 plates; the tailing factor, T, for the analyte peak is not more than 2; and the
relative standard deviation for replicate injections is not more than 2.0%.

Procedure— Separately inject equal volumes (about 20 uL) of the Standard

preparation and the Assay preparation into the chromatograph, record the

chromatograms, and measure the responses for the major peaks. Calculate the

quantity, in mg, of C1oH,oN,S, in the portion of Disulfiram taken by the formula:
2.5C(ry /'ry),
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in which C is the concentration, in ug per mL, of USP Disulfiram RS in the Standard
preparation; and r, and r, are the peak responses obtained from the Assay preparation
and the Standard preparation, respectively.

Auxiliary Information— Staff Liaison: Ravi Ravichandran, Ph.D., Senior Scientist

Expert Committee: (MDPP05) Monograph Development-Psychiatrics and
Psychoactives

USP29-NF24 Page 741

Phone Number: 1-301-816-8330

Captopril
30

HS

@)
@)
A
OH
CoHisNOSS  217.29

L-Proline, 1-[(2S)-3-mercapto-2-methyl-1-oxopropyl]-.
1-[(2S)-3-Mercapto-2-methylpropionyl]-L-proline  [62571-86-2].

Captopril contains not less than 97.5 percent and not more than 102.0 percent of
CgH15NOsS, calculated on the dried basis.

Packaging and storage— Preserve in tight containers.
USP Reference standards — USP Captopril RS. USP Captopril Disulfide RS.
Identification, Infrared Absorption

Specific rotation: between —125° and —134°.

Test solution: 10 mg per mL, in dehydrated alcohol.

e Loss on drying — Dry it in vacuum at 60° for 3 hours: it loses not more than
1.0% of its weight.

e Residue on ignition : not more than 0.2%.
e Heavy metals, Method Il : 0.003%.
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Related compounds—

Mobile phase— Prepare a filtered and degassed mixture of a 9 in 100 solution of
tetrahydrofuran in methanol and a 1 in 2000 solution of phosphoric acid in water
(33:67). Make adjustments if necessary.

Resolution solution— Dissolve USP Captopril RS, USP Captopril Disulfide RS, and
3-acetylthio-2-methylpropanoic acid in methanol to obtain a stock solution containing
about 0.1 mg of each per mL. Quantitatively dilute a portion of this stock solution
with methanol to obtain a solution containing about 10 pg of each Reference
Standard per mL.

Standard solution—Dissolve an accurately weighed quantity of USP Captopril
Disulfide RS in methanol and dilute quantitatively, and stepwise if necessary, with
methanol to obtain a solution having a known concentration of 10 pg per mL.

Test solution—Transfer 50 mg of Captopril, accurately weighed, to a 25-mL
volumetric flask. Dissolve the specimen in methanol, dilute with methanol to volume,
mix, and use the solution promptly.

Chromatographic system - The liquid chromatograph is equipped with a 220-nm
detector and a 3.9-mm x 30-cm column that contains packing L1. The flow rate is
about 1 mL per minute. Chromatograph the Resolution solution (about 20 uL), and
record the peak responses as directed for Procedure: the relative retention times are
about 0.32 for captopril, 0.42 for 3-acetylthio-2-methylpropanoic acid, and 1.0 for
captopril disulfide; and the resolution, R, between captopril and 3-acetylthio-2-
methylpropanoic acid is not less than 3.0.

Procedure—Separately inject equal volumes (about 20 pL) of the Standard solution
and the Test solution into the chromatograph, record the chromatograms, and
measure the peak responses. Calculate the percentage of captopril disulfide in the
portion of Captopril taken by the formula:

1OO(CS/CU)(rU / rs),

in which Cs is the concentration, in ug per mL, of USP Captopril Disulfide RS in the
Standard solution; C, is the concentration, in pg per mL, of Captopril in the Test
solution; and r, and rg are the captopril disulfide peak responses obtained from the
Test solution and the Standard solution, respectively: not more than 1.0% of the
captopril disulfide is found. Compare the peak responses, excluding those of the
solvent, captopril, and captopril disulfide, in the chromatogram of the Test solution
with the main peak response in the chromatogram of the Standard solution: the peak
response of each impurity does not exceed 40% of the main peak response in the
chromatogram of the Standard solution (0.2%), and the sum of the impurity peak
responses does not exceed the main peak response in the chromatogram of the
Standard solution (0.5%).

e Organic volatile impurities: meets the requirements.

¢ Residual solvents : meets the requirements.
o Assay—
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0.1 N Potassium iodate titrant— Dissolve 3.567 g of potassium iodate, previously
dried at 110° to constant weight, in water to make 1000.0 mL.

Procedure— Dissolve about 300 mg of Captopril, accurately weighed, in 100 mL of
water in a suitable glass-stoppered flask, add 10 mL of 3.6 N sulfuric acid, 1 g of
potassium iodide, and 2 mL of starch TS. Titrate with 0.1 N Potassium iodate titrant
to a faint blue endpoint that persists for not less than 30 seconds. Perform a blank
determination, and make any necessary correction. Each mL of 0.1 N Potassium
lodate titrant is equivalent to 21.73 mg of CyH;5NO3S.

e Auxiliary Information— Staff Liaison: Andrzej Wilk, Ph.D., Senior Scientific
Associate

Expert Committee: (MDCV05) Monograph Development-Cardiovascular
USP29-NF24 Page 365
Phone Number: 1-301-816-8305

Enalapril Maleate
HC— 0

0—4{H H CH,
Y HO =~ OH
N’\(N- Y Y
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C20H28N205‘C4H4O4 49252

L-Proline, 1-[N-[1-(ethoxycarbonyl)-3-phenylpropyl]-L-alanyl]-, (S)-, (2)-2-
butenedioate (1:1).

1-[N-[(S)-1-Carboxy-3-phenylpropyl]-L-alanyl]-L-proline 1’-ethyl ester, maleate
(1:1) [76095-16-4]

Enalapril Maleate contains not less than 98.0 percent and not more than 102.0 percent
of C,oH2sN,05-C4H,0,4, calculated on the dried basis.

e Packaging and storage— Preserve in well-closed containers, and store at

controlled room temperature.

e USP Reference standards — USP Enalapril Maleate RS.

e Identification—
A: Infrared Absorption .
B: The retention time of the major peak in the chromatogram of the Assay
preparation corresponds to that in the chromatogram of the Standard preparation, as
obtained in the Assay.
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e Specific rotation: between —41.0° and —43.5°.

Test solution: 10 mg per mL, in methanol.

e Loss on drying — Dry it in vacuum at a pressure not exceeding 5 mm of

mercury at 60° for 2 hours: it loses not more than 1.0% of its weight.

¢ Residue on ignition : not more than 0.2%.

e Heavy metals: 0.001%.

¢ Related compounds—
pH 6.8 Phosphate buffer, pH 2.5 Phosphate buffer, Solution A, Solution B, Mobile
phase, Diluent, Enalapril diketopiperazine solution, System suitability solution, and
Chromatographic system— Proceed as directed in the Assay.

Standard solution— Dissolve an accurately weighed quantity of USP Enalapril
Maleate RS in Diluent, and dilute quantitatively, and stepwise if necessary, with
Diluent to obtain a solution having a known concentration of about 3 pug per mL.

Test solution— Use the Assay preparation.

Procedure— Separately inject equal volumes (about 50 uL) of the Standard solution
and the

Test solution into the chromatograph, record the chromatograms, and measure the
peak area responses. Calculate the percentage of each impurity in the portion of
Enalapril Maleate taken by the formula:
1OO(CS/Ct)(ri/ rs),

in which Cq is the concentration, in mg per mL, of USP Enalapril Maleate RS in the
Standard solution; C; is the concentration, in mg per mL, of Enalapril Maleate in the
Test solution; r; is the peak area of each impurity obtained from the Test solution; and
Is is the peak area of enalapril obtained from the Standard solution: not more than
1.0% of any impurity having a relative retention time of about 1.10 is found; not
more than 0.3% of any other individual impurity is found; and not more than 2% of
total impurities is found.

Organic volatile impurities: meets the requirements.
Residual solvents : meets the requirements.

Assay—

pH 6.8 Phosphate buffer— Dissolve 2.8 g of monobasic sodium phosphate in about
900 mL of water in a 1000-mL volumetric flask. Adjust with a 9 M sodium
hydroxide solution to a pH of about 6.8, dilute with water to volume, and mix.

pH 2.5 Phosphate buffer— Dissolve 2.8 g of monobasic sodium phosphate in about

900 mL of water in a 1000-mL volumetric flask. Adjust with phosphoric acid to a pH
of about 2.5, dilute with water to volume, and mix.
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Solution A— Prepare a filtered and degassed mixture of pH 6.8 Phosphate buffer and
acetonitrile (19:1).

Solution B— Prepare a filtered and degassed mixture of acetonitrile and pH 6.8
Phosphate buffer (33:17).

Mobile phase— Use variable mixtures of Solution A and Solution B as directed for
Chromatographic system. Make adjustments if necessary.
Diluent— Prepare a mixture of pH 2.5 Phosphate buffer and acetonitrile (95:5).

Enalapril diketopiperazine solution— Carefully place about 20 mg of USP Enalapril
Maleate RS in a 100-mL beaker to form a mound on the bottom of the beaker. Place
the beaker on a hot plate at about one-half the maximum hot plate temperature
setting. Heat for about 5 to 10 minutes until the solid is melted. Immediately remove
the beaker from the hot plate, and allow to cool. [NOTE—Avoid overheating to
prevent heat-induced degradation, which would give rise to a brown color.] To the
cooled residue in the beaker add 50 mL of acetonitrile, and sonicate for a few minutes
to dissolve. The solution typically contains, in each mL, between 0.2 mg and 0.4 mg
of enalapril diketopiperazine.

Standard preparation— Dissolve an accurately weighed quantity of USP Enalapril
Maleate RS in Diluent, and dilute quantitatively, and stepwise if necessary, with
Diluent to obtain a solution having a known concentration of about 0.3 mg per mL.

System suitability solution— Add 1 mL of Enalapril diketopiperazine solution to a
50-mL portion of the Standard preparation, and mix.

Assay preparation— Transfer about 30 mg of Enalapril Maleate, accurately weighed,
to a 100-mL volumetric flask, dissolve in and dilute with Diluent to volume, and mix.

Chromatographic system - The liquid chromatograph is equipped with a 215-nm
detector and a 4.1-mm x 15-cm column that contains packing L21. The flow rate is
about 1.5 mL per minute. The column temperature is maintained at 70°. The
chromatograph is programmed as follows.

Time Solution Solution
(minutes) A B

(%) (%) Elution
0 95 5 equilibration
0-20 95540 5-60 linear gradient
20-25 40 60 isocratic
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Time Solution Solution

(minutes) A B

(%) (%) Elution
25-26 40—95 605 linear gradient
26-30 95 5 Isocratic

Chromatograph the System suitability solution, and record the peak responses as
directed for Procedure: the relative retention times are about 1.0 for enalapril and 2.1
for enalapril diketopiperazine; and the resolution, R, between enalapril and enalapril
diketopiperazine is not less than 3.5. Chromatograph the Standard preparation, and
record the peak responses as directed for Procedure: the relative standard deviation
for replicate injections is not more than 1.0%.

Procedure— Separately inject equal volumes (about 50 pL) of the Standard
preparation and the Assay preparation into the chromatograph, record the
chromatograms, and measure the responses for the major peaks. Calculate the
quantity, in mg, of CyH,sN,Os5-C4H;O4 in the portion of Enalapril Maleate taken by
the formula:
100C(ry / 1),

in which C is the concentration, in mg per mL, of USP Enalapril Maleate RS in the
Standard preparation; and r, and r are the peak responses obtained from the Assay
preparation and the Standard preparation, respectively.

Auxiliary Information— Staff Liaison: Andrzej Wilk, Ph.D., Senior Scientific
Associate

Expert Committee: (MDCV05) Monograph Development-Cardiovascular
USP29-NF24 Page 796
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Phone Number: 1-301-816-8305

Penicillamine

H,C CH, |0|
HS >§\/\OH
H NH,

CsHi1NO,S  149.21
D-Valine, 3-mercapto-D-3-Mercaptovaline [52-67-5].
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Penicillamine contains not less than 97.0 percent and not more than 102.0 percent of
CsH11NO,S, calculated on the dried basis.

e Packaging and storage— Preserve in tight containers.

e USP Reference standards — USP Penicillamine RS. USP Penicillin G

Potassium RS. USP Penicillamine Disulfide RS.

e Identification—
A: Infrared Absorption (50 mg in 300 mg).
B: Dissolve 10 mg in 5 mL of water, and add 1 drop of 5 N sodium hydroxide and 20
mg of ninhydrin: a blue or violet-blue color is produced immediately.
C: Dissolve 20 mg in 4 mL of water, add 2 mL of phosphotungstic acid solution (1 in
10), and heat nearly to boiling: a deep blue color is produced immediately.

e Specific rotation: between —60.5° and —64.5°.

Test solution: 50 mg per mL, in 1.0 N sodium hydroxide.

e pH : between 4.5 and 5.5, in a solution (1 in 100).

e Loss on drying_— Dry about 100 mg, accurately weighed, in a capillary-
stoppered bottle in vacuum at a pressure not exceeding 5 mm of mercury at 60°
for 3 hours: it loses not more than 0.5% of its weight.

¢ Residue on ignition : not more than 0.1%, the charred residue being moistened
with 2 mL of nitric acid and 5 drops of sulfuric acid.

e Heavy metals: not more than 0.002%.

Limit of penicillin activity—

pH 2.5 Buffer— Dissolve 100 g of monobasic potassium phosphate in water, add 0.2
mL of hydrochloric acid, dilute with water to 1000 mL, and mix. Adjust, if necessary,
with phosphoric acid or with 10 N potassium hydroxide to a pH of 2.5.

Standard preparation— Prepare as directed for Penicillin G in Table 2 under
Antibiotics—Microbial Assays , except to prepare a final stock solution containing
100 Penicillin G Units per mL and six test dilutions ranging from 0.005 Penicillin G
Unit per mL to 0.2 Penicillin G Unit per mL, and to use a median dose of the
Standard of 0.050 Penicillin G Unit per mL.

Test preparation— Dissolve 1.0 g in water to make 18.0 mL, transfer 9.0 mL of this
solution to a separator, add 20 mL of amyl acetate and 1 mL of pH 2.5 Buffer, and
shake. Allow the layers to separate, and draw off the aqueous layer into a second
separator, retaining the amyl acetate extract in the first separator. Check the pH of the
aqueous layer, and if it is greater than 3.0 adjust it with hydrochloric acid to a pH of
2.5, and extract with 20 mL of amyl acetate. Discard the aqueous layer, and add the
amyl acetate extract to the first separator. Wash the combined amyl acetate extracts
with 10 mL of diluted pH 2.5 Buffer (1 in 10), and discard the aqueous layer. Extract
the amyl acetate with 10.0 mL of Buffer No. 1 Use a portion of the buffer extract as
Test solution A. To a 5-mL portion of the extract add 0.1 mL of penicillinase

solution, and incubate at 36° to 37.5° for 60 minutes (Test solution B).
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Preparation of inoculum— Prepare as directed under Antibiotics—Muicrobial Assays ,
using Micrococcus luteus (ATCC 9341) as the test organism, and an inoculum that
gives clear sharp zones of inhibition 17 mm to 21 mm in diameter with the median
dose level of the Standard.

Procedure— Proceed as directed for the Cylinder-Plate Method under Antibiotics—
Microbial Assays , using 10 mL of Medium 1 for the base layer and 4 mL of
inoculated Medium 4 for the seed layer, and incubating the plates at 29 to 31°,
except on each test plate to fill 2 cylinders with Test solution A, 2 cylinders with Test
solution B, and 2 cylinders with the median dose of the Standard. If Test solution A
yields no zone of inhibition, the test is negative for penicillin. If Test solution A
yields a zone of inhibition and Test solution B does not, penicillin is present.
Determine its level from the standard curve: not more than 0.01 Penicillin G Unit is
found in each mL of Test solution A (0.2 Penicillin G Unit per g).

Mercury—
Mercuric dithizonate is light-sensitive. Perform this test in subdued light.

Dithizone stock solution— Dissolve 40 mg of dithizone in 1000 mL of chloroform.

Dithizone titrant— Dilute 30.0 mL of Dithizone stock solution with chloroform to
100.0 mL. This solution contains approximately 12 mg of dithizone per L.

Standard solution— Transfer 135.4 mg of mercuric chloride to a 100-mL volumetric
flask, add 0.25 N sulfuric acid to volume, and mix. This solution contains the
equivalent of 100 mg of Hg in 100 mL.

Diluted standard solution— Pipet 2 mL of Standard solution into a 100-mL
volumetric flask, add 0.25 N sulfuric acid to volume, and mix. Each mL of this
solution contains the equivalent of 20 pg of Hg.

Standardization— Pipet 1 mL of Diluted standard solution into a 250-mL separator,
and add 100 mL of 0.25 N sulfuric acid, 90 mL of water, and 10 mL of
hydroxylamine hydrochloride solution (1 in 5). Then add 1 mL of edetate disodium
solution (1 in 50), 1 mL of glacial acetic acid, and 5 mL of chloroform, shake for 1
minute, allow to separate, and discard the chloroform layer. To the solution add
Dithizone titrant, in portions of 0.3 mL to 0.5 mL, from a 10-mL buret. After each
addition, shake the mixture 20 times, and allow the chloroform layer to separate and
discard it. Continue until an addition of Dithizone titrant remains green after the
shaking. Calculate the quantity, in pg, of mercury equivalent to 1 mL of Dithizone
titrant by dividing 20 by the number of mL of Dithizone titrant added.

Procedure— Transfer 500 mg of Penicillamine to a 650-mL Kjeldahl flask containing
a few glass beads, incline the flask at an angle of about 45°, and add 2.5 mL of nitric
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acid through a small funnel placed in the mouth of the flask. Allow the mixture to
stand at room temperature until nitrous oxide fumes are evolved and vigorous
reaction subsides (5 to 30 minutes). Add 2.5 mL of sulfuric acid through the funnel,
and heat, gently at first and then to the production of fumes of sulfur trioxide, then
cool. Cautiously add 2.5 mL of nitric acid, again heat to the production of sulfur
trioxide fumes, and cool. Repeat the treatment with nitric acid and heat, then cool,
and cautiously add 50 mL of water, rinsing the funnel and collecting the rinsings in
the flask. Remove the funnel, boil the solution down to approximately half its volume
(about 25 mL), and cool to room temperature. Transfer to a 250-mL separator with
the aid of water, and add water to make about 50 mL. Add 1 mL of edetate disodium
solution (1 in 50) and 1 mL of glacial acetic acid, and extract with small portions of
chloroform until the last chloroform extract remains colorless. Discard the
chloroform extract, and add 50 mL of 0.25 N sulfuric acid, 90 mL of water, and 10
mL of hydroxylamine hydrochloride solution (1 in 5). Add Dithizone titrant, in
portions of 0.3 mL to 0.5 mL, from a 10-mL buret. After each addition, shake the
mixture 20 times, and allow the chloroform layer to separate and discard it. Continue
until an addition of Dithizone titrant remains green after the shaking. Calculate the
amount of mercury present: the limit is 10 pg (0.002%).

Limit of penicillamine disulfide— diluent , Mobile phase, and Resolution solution—
Prepare as directed in the Assay.

Standard preparation— Dissolve an accurately weighed quantity of USP
Penicillamine Disulfide RS in Diluent to obtain a solution having a known
concentration of about 0.025 mg per mL.

Test preparation— Use the Assay preparation.

Chromatographic system— Proceed as directed in the Assay. Chromatograph the
Standard preparation, and record the penicillamine disulfide peak responses as
directed for Procedure: the relative standard deviation for replicate injections is not
more than 2.0%.

Procedure — Separately inject equal volumes (about 20 uL) of the Standard
preparation and the Test preparation into the chromatograph, record the
chromatograms, and measure the responses for the penicillamine disulfide peaks.
Calculate the percentage of penicillamine disulfide (CyoH20N,O4S;) in the
Penicillamine taken by the formula:
100C(ry / rs),

in which C is the concentration, in mg per mL, of USP Penicillamine Disulfide RS in
the Standard preparation, and r, and r are the penicillamine disulfide peak responses
obtained from the Test preparation and the Standard preparation, respectively: not
more than 1.0% of penicillamine disulfide is found.

Residual solvents : meets the requirements.
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Assay—
Diluent— Dissolve 1.0 g of edetate disodium in water to make 1000 mL of solution.

Mobile phase— Dissolve 6.9 g of monobasic sodium phosphate and 0.20 g of sodium
1-hexanesulfonate in water to make 1000 mL of solution. Adjust with phosphoric
acid to a pH of 3.0 = 0.1, and filter through a suitable filter of 1 um or finer porosity.
Make adjustments if necessary.

Resolution solution— Prepare a solution in Diluent containing about 1 mg of USP
Penicillamine RS and 0.1 mg of USP Penicillamine Disulfide RS per mL.

Standard preparation— Dissolve an accurately weighed quantity of USP
Penicillamine RS in Diluent to obtain a solution having a concentration of about 1.25
mg per mL.

Assay preparation— Transfer about 125 mg of Penicillamine, accurately weighed, to
a 100-mL volumetric flask, dissolve in and dilute with Diluent to volume, and mix.

Chromatographic system - The liquid chromatograph is equipped with a 210-nm
detector and a 3.9-mm x 30-cm column containing packing L1. The flow rate is about
1.6 mL per minute. Chromatograph the Resolution solution, and record the responses
as directed for Procedure: the relative retention times are about 0.7 for penicillamine
and 1.0 for penicillamine disulfide, and the resolution, R, between the penicillamine
peak and the penicillamine disulfide peak is not less than 3.0. Chromatograph the
Standard preparation, and record the responses as directed for procedure: the relative
standard deviation for replicate injections is not more than 1.0%.

Procedure—Separately inject equal volumes (about 20 pL) of the Standard
preparation and the Assay preparation into the chromatograph, record the
chromatograms, and measure the responses for the major peaks. Calculate the
quantity, in mg, of penicillamine (CsH{;NO,S) in the portion of Penicillamine taken
by the formula:
100C(ry / 1s),

in which C is the concentration, in mg per mL, of USP Penicillamine RS in the
Standard preparation, and r, and rs are the penicillamine peak responses obtained
from the Assay preparation and the Standard preparation, respectively.

Auxiliary Information— Staff Liaison: Brian D. Gilbert, Ph.D., Scientist
Expert Committee: (MDANTO05) Monograph Development-Antibiotics

USP29-NF24 Page 1650
Phone Number: 1-301-816-8223
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