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HAYUYHBIN IIEHTP CTAHJIAPTU3SAILIAU
JJEKAPCTBEHHBIX CPEACTB

HCIIBITATE/TBHBIH HHEHTP AKKPEJHTOBAH
Bee VEay 0 ) 1l 'y . 4 - -, ” B
B e AAPTI AT L@ CTAHIAPTY 0’z Dst ISO/IEC17025:2007

JACKAPCTRECHHLIX CPOACTE
« O6wue mpebosarus No KoMriemeHm+ocmu

LALH Y CLYIHL ucnsimamensHbix nabopamopul
KOHTPOIL KAYECTBA AEKAPCTBEHHBIX CPEACTB u Kanu6poexu»

@ YOIYTH @APMALEBTHUECKHM OPTAHHM3AIIMAM 110 KOHTPOULIO
KAYECTBA IPEITAPATOB;

* AHAJIH3 MHHEPAJIBHBIX BOJ MO CTAHOAPTY OZ DSt 540:2010
«BOJBl MHHEPAJIBHLBIE THTBEBME JIEYEBGHBIE, JIEYEEHO
CTOJIOBBIE, CTOJIOBLIEs OBIIHE TEXHWYECKHE YCIIOBHS;

4 PAIPABOTKA METOJOB KOHTPOJIA KAYECTBA JIEKAPCTBEHHBEIX
[IPE[IAPATOB;

¢ PAIPABOTXA METOAOB  AHAJIHIA HAM  AJANTHPOBAHHA
HMEIOIHXCA C YIETOM CHENHOHKH H YCIIOBHA;

¢ PAIPABOTKA H COIJIACOBAHHE [POEXTOB ®APMAKOIERHBIX
CTATEH H PEITIAMEHTOB;

¢ OIPEJIENTEHHE MHKPOEHOJIOTHYECKOH YHCTOTH,
CTEPHABHOCTH, AHTHMHKPOBHOR AKTHBHOCTH u
KOJMMECTBEHOE ONPEAEIEHHE JIEXKAPCTBEHHBIX IIPENAPATOB
A TAKKE BRUBIEHHE POCTOBAIX CBOACTS IIMTATENIBHAIX CPEJL

% OIPEAENEHHE BAKTEPHAJIBHBIX HAOTOKCHHOB
JEKAPCTBEHHMX CPEACTB;

@ PASPABOTKA TEXHOJIOTHH DOJYHMEHMA  JIEXAPCTBEHHBIX
IIPEIIAPATOB;

¢ MPOBEJIEMHE [IOJHOIO LHKIA HCC/IEROBAHHA 110 PASPABOTKE
HOBBIX [PEIIAPATOB, HAYHHAA OT PAIPABOTKH TEXHOJIOIHH
JIEKAPCTBEHHOA ©®OPMBLL, H3YYEHHEM EE CTABHJIBHOCTH, A
TAKKE IMPOBEJIEHHEM TIOJTHOIO IHKJIA, @APMAKOJIOIHYECKHX
HOCITEJOBAHHA (OBIIAA  TOKCHYHOCTD, CTELHOHYECKAS
AKTHBHOCTS, BHOOKBHBANEHTHOCTEL JIEKAPCTBEHHBIX
IIPEIIAPATOB).

¢ PAIPABOTKA TIOJHOIO TIAKETA HOPMATHBHBIX JIOKYMEHTOB JUIS
PEFHCTPALIMM M IIPOM3BOJICTBA IIPENAPATA, AZIANTHPOBAHHBIX IIOJ
TPEEOBAHHSA 3AKA3UMKA;

¢ BCE BUJbl KOHCAJITHHIOBBIX YCIIVI M PEIIEHHE BOIIPOCOB C CO3IAHHEM,
CTAHAAPTH3IAUMER W BHEJPEHHEM JIEKAPCTBEHHBIX IPENIAPATOR;

¢ TOBRITEHHE KBAJHOHKAIHH CITEIIHATHCTOR, OTBETCTBEHHBIX 3A
TIPOM3BOJICTBO H KAYECTBO JIEKAPCTBEHHBIX CPEJICTE, BBITYCKAEMBIX
DPAPMALEBSTHUECKMMH NPEANPHITHAMY, PABOTAKOLIMX ITO ITPABHIAM GMP
WIH IPHCTYIMBILNM K MX OCBOEHMIO M BHE/IPEHHIO HA [IPOH3BOJICTBE.

DAPMIXO-MOXCL J a0, u paspad
Nommwmxaouymnoscwunouméyrwpowx
mpeboesHul.

Ljernmp ocHoeaH @ 2001 20dy Ha Gase TawxeHMeko2o
Pap yma u Y1 «locydapomeennsii
wmmwnuwucrmaqpmammmmmmmx
cpedcme, U3tenul MedULHCKOS0 HEIHEWEHUR U MBAULLIHCKOU
MEXHUKU», CORNACHO Mpuxasa M3 PYs.
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TESTOSTERON FENILPROPIONATNING
YuSSX TAHLIL QILISh USLUBINI ISHLAB

CHIQISH

Yuldashev Zakirdjan Abidovich, Nurmatova Maloxat Ismatovna®

Toshkent farmasevtika instituti, O'zbekiston Respublikasi, Toshkent shahri

e-mail: malohat_nurmatova@mail.ru

Ushbu magolada testosteron fenilpropionatning yugori samarali suyuglik xromatografiyasi usulida tahlil gilish
uslubini ishlab chigish bo'yicha olib borilgan tadgigot natijalari keltirilgan. Ishlab chigilgan tahlil uslubida testoste-
ron fenilpropionat xromatografik cho'qgisining ushlanish vaqti 9,466 dagigalarni tashkil gilgan. Tadgigotlarda us-
lubning aniglash chegarasi 10 mkg/ml, chizigli diapazoni esa 10-30 mkg/ml tashkil gilishi aniglangan. Shuningdek,
uslubning anigligi o'rganilgan va nisbiy xatolik o'rtacha 0,6411 % tashkil gilgan. Ushbu uslubda testosteron fenilp-
ropionatni aniglash va migdoriy tahlil o'tkazish uchun foydalanish imkoniyati ko'rsatilgan.

Kalit so'zlar: testosteron fenilpropionat, yuqori samarali suyuglik xromatografiyasi, xromatogramma, ushla-

nish vaqti, chiziglilik, aniglilik.

O'zbekiston Respublikasi Prezidentining 2024 il
6 maydagi "O'zbekiston Respublikasida giyohvand-
lik vositalari va psixotrop moddalarning nogonuniy ay-
lanmasiga chek go'yish orgali ularning aholi salomatli-
gi va mamlakatimiz genofondiga salbiy ta'sirini barta-
raf etish strategik chora-tadbirlari to'g'risida"gi PF-73-
son Farmoni bilan giyohvandlik vositalari va narkojino-
yatlarga qgarshi kurashish bo'yicha 2024-2028 yillarga
mo'ljallangan milliy strategiya keskin tasdiglandi [1].

Milliy strategiyaning asosiy vazifalaridan biri aho-
li, aynigsa, xotin-gizlar va yoshlarda giyohvandlikka
garshi immunitetni oshirish, o'quvchi, talabalar orasi-
da psixotrop moddalarni iste’mol qgilishga teskari mu-
nosabatni shakllantirish hamda giyohvandlik vositalari
nogonuniy aylanmasining yangicha, aynigsa, internet
tarmog'i yordamida targatilayotgan usullariga barham
berish choralarini rivojlantirishdan iborat [2].

O'zbekiston Respublikasi Vazirlar Mahkamasining
2019 yil 27 sentyabrdagi 818-son qarorining 1-ilovasida
kuchli ta'sir giluvchi ayrim dori vositalar ro'yxati keltiril-
gan[3]. Ushbu ro'yxatda keltirilgan kuchli ta'sir giluvchi
dori vositalarni tibbiyotda ganday magsadda qo'llani-
lishi va ularni nojo'ya ta'sirini chugqur o’rganish hozirgi
kunning dolzarb vazifalaridan biridir. Ushbu ro'yxatda
nomlari qayd etilgan dori vositalardan biri bu — testo-
steron fenilpropionatdir.

Testosteron fenilpropionat birinchi marta 1951 yilda
sintez gilingan va 1953 vyilda tibbiyotga jismoniy kuch
bag'ishlovchi gormonal preparat sifatida tagdim etilgan.

Testosteron fenilpropionat farmakologik xususiya-
tiga ko'ra, erkaklarda gormonal muvozanatni doimiy
ravishda saglash uchun, tibbiyotda esa gipogonadizm,
osteoporoz va boshga kasalliklarni davolashda keng
go'llaniladi. Lekin hozirgi kunda voyaga yetmagan o's-

mir-yoshlarning ushbu dori vositasidan sportning og'ir
atletika, bodibilding kabi turlari bilan shug'ullanuvchila-
rini tana mushaklari hajmini oshirish va jismoniy kuch-
quvvat olish uchun ulardan notibbiy magsadlarda foy-
dalaniimoqda [4-5].

So'ngi yillarda Respublika sud-tibbiy ekspertiza il-
miy amaliy markazi va uning viloyatlardagi filiallarining
sud-kimyo bo'limlariga sud-tergov xodimlari tomoni-
dan chigarilgan garorlar, tibbiyot xodimlarini yo'llan-
malari asosida testosteron fenilpropionat dori vositasi-
dan o'tkir zaharlangan insonlardan olingan biologik su-
yugliklar va boshga namunalar tekshiruv uchun tagdim
etilgan.

Adabiyotlarda keltirilgan ma'lumotlar o'rganilgan-
da ma'lum bo'ldiki, sud-tibbiy ekspertizasi sud-kimyo
bo'limlarida ushbu kuchli ta'sir giluvchi moddani bio-
logik suyugliklardan ajratib olib tahlil gilishning tekshi-
ruvdan o'tgan va tasdiglangan uslublari mavjud emas.
Shu bois, testosteron fenilpropionat zamonaviy tahlil
uslublarini ishlab chigish muhim vazifalar gatoriga ki-
ritilgan.

Ishining magsadi. Testosteron fenilpropionatni yu-
qgori samarali suyuglik xromatografiyasi (YuSSX) usuli-
da tahlil gilish uslubini ishlab chigish.

Materiallar va usullar. Tahlillar UB-detektor bilan ji-
hozlangan “SHIMADZU" LC-20 Prominence SPD-
M20A xromatografida olib borildi. Tahlillarda o'lchami
150x%4,6 mm, 5um bo'lgan, Perfekt Sil 300 ODS C-18
go'zg'olmas fazali sorbent bilan to'ldiriigan kolonka-
dan, go'zg'aluvchi faza sifatida esa asetonitril va to-
zalangan suvning 20:80 nisbatidagi aralashmasidan
foydalanildi. UB-detektori 240 nm to'lgin uzunligi, ko-
lonka harorati 25°C, ogim tezligi 1,0 ml/daq etib belgi-
landi. Yuboriladigan hajm 20 mkl, xromatografiyalash
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vaqti esa 10 dagigani tashkil gildi. Tahlil uslubini ishlab
chigish uchun testosteron fenilpropionatning standart
namunasidan eritma tayyorlab olindi.

Testosteron fenilpropionatni standart namunasi
eritmasini tayyorlash

Buning uchun sig‘imi 100 ml bo'lgan o'lchov kolba-
siga testosteron fenilpropionatning kukunidan 35 mg
(a.t.) analitik tarozida o'lchab solindi va ustiga 50 ml
asetonitril quyildi. Aralashma yaxshilab chayqatilib,
hajmi o'lchov kolbasining belgisigacha shu erituvchi
bilan yetkazildi va ushbu eritmadan tarkibida 1,0; 1,5;
2,0; 2,5; 3,0 mkg/ml testosteron fenilpropionat sagla-
gan ishchi standart eritmalar tayyorlandi. Tayyor ishchi
standart eritmalar teshiklar diametri 0,45 mkm bo'lgan
maxsus filtrdan o'tkazildi va yugorida keltirilgan sharo-
itlarda xromatografiyalandi. Tahlil natijasida har bir erit-
maning xromatgrammasida 9,451-9,466 dagigalarni
tashkil etgan xromatografik cho'qgilar kuzatildi. Olin-
gan natijalar 1-rasmda keltirilgan.

Yuqoridagi 1-rasmda keltirilgan xromatogramma-
dan ko'rinib turibdiki, testosteron fenilpropionatni ish-
chi standart eritmasi ishlab chigilgan uslub yordamida
xromatografiyalanganda 9,466 dagigaga ega bo'lgan
xromatografik cho'qai hosil gildi.

Keyingi bosgichda ishlab chigilgan usulning chizig-
liligi o'rganildi. Buning uchun testosteron fenilpropio-
natning standart namunasi eritmasidan tarkibida 3,0;
2,5; 2,0;1,5;1,0 mg/ml migdorda modda saglagan ishchi
standart eritmalar tayyorlandi. Ushbu eritmalar yuqori-
da keltirilgan sharoitlarda xromatografiyalandi va olin-
gan xromatografik cho'ggilarning ko'rsatgichlari anig-
landi. Tajribada olingan natijalar 1-jadvalda keltirildi.

Yugoridagi 1-jadvalda keltirilgan ma'lumotlardan
ko'rinib turibdiki, turli konsentratsiyalardagi testoste-
ron fenilpropionatni standart namuna eritmalarining
o'sib boruvchi konsentratsiyasiga mos ravishda xro-
matografik cho'qgilarining yuzasining maydoni ham
oshib bordi. Bunda xromatografik cho'qgi simmetriyasi
0,99 tashkil gilishi aniglandi.

Tajribalarning keyingi bosgichida ishlab chiqilgan
uslubning testosteron fenilpropionat uchun aniglash
chegarasi o'rganildi va cho'gqi maydoni yuzasining
eritmadagi konsentratsiyasiga bog'ligligi chizmasi chi-
zildi. Tajriba uchun olingan modda miqdori va ularga
mos keluvchi xromatografik cho'qgi maydon yuzalari
bog'ligligi chizmasi kompyuter boshgaruv dasturi or-
gali tuzib olindi (2-rasm).
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1-rasm. Testosteron fenilpropionatning standart namuna eritmasini xromatogrammasi

1-jadval

Testosteron fenilpropionatni tahlil uslubining chizigliligini o'rganish natijalari

Eritmadagi modda miqdori, mg/ml Testostero::‘?‘;Igmg%:’:‘ri\:lsz);gmatograf|k Ushlanish vaqti, dagiga
30 9187514 9.466
2,5 7681821 9.465
2,0 6153206 9,453
15 4635491 9,452
10 3095489 9,451
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T one Phenylprop | TecrocrepoH eHnnnponnoHaT

mg mg cons |
PacTeop A 34,8 50[ 0,69
ml ml cons | area cons
3 10| 0,2088 9187514 | 0,209
2,5 10, 0,174 7681821 | 0,174
2 10| 0,1392 6153206 | 0,139
1,5 10| 0,1044 4635491 | 0,104
1 10| 0,0696 3095489 | 0,070
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2-jadval

Testosteron fenilpropionatni ishlab chigilgan xromatografiya uslubini aniqliligini o'rganish natijalari

(qo'shilgan migdor 3,0 mg/ml)
Aniglangan testosteron fenilpropionat miqdori . " X ) X
Olingan natijalarni metrologik qayta ishlash
mkg %
0,2992 98,75 X = 99,66; T(95 %-4) = 2,78
0,2993 99,78 $?=0,2641; S = 0,5139;
0,2998 99,95 Sx = 0,2298; AX = 1,4287;
0,2995 99,86 AX =0,6389; € = 1,4336 %;
0,2998 99,96 £€=064N%

2-rasmdan keltirilgan ma'lumotlarga ko'ra, testo-
steron fenilpropionatning cha'qgi maydoni yuzasini uni
eritmadagi konsentratsiyasiga bog'ligligi 10-30 mkg/ml
oralig'ida proporsional va chizigli ekanligi aniglandi.

Tajribalarni keyingi bosqichi testosteron fenilpro-
pionat ishchi standart namunadagi migdorini aniglash
va uslubning aniglikligini o'rganishga bag'ishlandi. Bu-
ning uchun testosteron fenilpropionatni standart na-
munasidan ishchi eritmalar tayyorlandi. Tayyor ishchi
eritmalar besh marotaba o’lchanib xromatografiyalan-
di. Olingan natijalar metrologik gayta ishlandi. Natijalar
2-jadvalda keltirilgan.

2-jadvaldan keltirilgan ma’lumotlarda ishlab chigil-
gan yugori samarali suyuglik xromatografiya tahlil us-
lubi yordamida testosteron fenilpropionatni o'rtacha
99,66 % migdorda aniglash mumkinligi ko'rsatildi. Us-
lubning o'rtacha nisbiy xatoligi 0,6411 % tashkil gildi.

Mazkur uslub talab darajasida sezgirlik va aniglik-
ka ega bo'lganligi sababli uning yordamida biologik su-
yugliklardan ajratib olingan testosteron fenilpropionat-
ni, olingan ajratmalarni tegishli tozalashlardan so'ng,
tahlil gilish mumkin.

Xulosa

1. Testosteron fenilpropionatni  yugori samara-
li suyuglik xromatografiyasida tahlil gilish uslubi ish-
lab chigildi va testosteron fenilpropionat xromatogra-
fik cho'qgisining ushlanish vaqti 9,466 dagigani tash-
kil gildi.

2.Ishlab chigilgan uslubning aniglash chegarasi
10 mkg/ml, chizigli diapazoni esa 10-30 mkg/ml tash-
kil gildi. Testosteron fenilpropionatni 0,641 % o'rtacha
nisbiy xatolik bilan 99,66 % aniglash mumkinligi ko'r-
satildi.

3. Biologik suyuglik va boshqga obyektlardan ajratib
olingan testosteron fenilpropionatni chinligini va mig-
dorini aniglashda ushbu uslubdan foydalanish tavsiya
etildi.
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PA3BPABOTKA METO/IMKU AHAJIN3
TECTOCTEPOHA GEHUIIPOIINMOHATA
METO/10M BbICOKOA®PEKTUBHON
JKUWIKOCTHOI XPOMATOI'PADUN

lOnpawee 3akupgxaH A6ugoeud, Hypmartoesa Manoxat McMaToBHa'

TalwkeHTCK1A hapMaLeBTUYECKUA MHCTUTYT, Pecnybnuka Y3bekmcTtaH, TalkeHT
E-mail: malohat_nurmatova@mail.ru

B OaHHOW cTaTbe NpUBEAEHD! pe3ynbTaThl MCCNefoBanvA, NMPOBEAEHHOMO C Lebro pa3paboTkn METOANK
aHanusa TecToCTepoHa GEHMNNPONMOHaTa C NMOMOLLBKD BbICOKOIQGEKTUBHOM XWAKOCTHOM XpoMaTorpadum.
Bpewms ynepxurBaHns xpomaTorpaguyecKoro nnka TeCTOCTEPOH GeHMNNponmMoHaTta coctaBnno 9,466 MuHyThI.
B xofie nccnenoBaHuii bbino yCTaHOBNEHO, YTo Npeaen obHapyxeHvsa MeTofa coctaBnsaeT 10 MKr/Mn, a ero nu-
HeRHbIN aranasoH - 10-30 mkr/mn. Kpome Toro, 6bina nsydeHa TOYHOCTb MeTO/1a, U CPeaHAs OTHOCUTENbHAs
norpeLwHocTb cocTaBina 0,6411 %. Pa3paboTanHHas MeToavka MOXET ObiTb MCNONb30BaHa B aHanmse TecTo-
CTEPOH GEeHUNMPONMoHaTa.

KntoueBble cnoBa: TECTOCTEPOH QEHWINPONMOHAT, BbICOKO3IQMEKTUBHAS XMUAKOCTHAA XpomMatorpadus,
XpoMaTorpaMmma, Bpems yAepKUBaHWS, NMIMHEAHOCTb, TOYHOCTb.

DEVELOPMENT OF HPLC ANALYSIS
METHOD FOR TESTOSTERONE
PHENYLPROPIONATE

Tashkent Pharmaceutical Institute, Republic of Uzbekistan, Tashkent
e-mail: malohat_nurmatova@mail.ru

This article presents the results of a study conducted to develop a method for analyzing testosterone phe-
nylpropionate using high-performance liquid chromatography (HPLC). In the developed analytical method, the
retention time of the chromatographic peak of testosterone phenylpropionate was determined to be 9.466 min-
utes. The study established that the detection limit of the method is 10 pg/mL, while its linear range is 10-30
pg/mL. Additionally, the accuracy of the method was investigated, and the mean relative error was found to be
0.6411 %. The feasibility of using this method for the identification and quantitative analysis of testosterone phe-
nylpropionate has been demonstrated.

Keywords: testosterone phenylpropionate, high-performance liquid chromatography, chromatogram, reten-
tion time, linearity, accuracy
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