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HOPMAaJIbHOTO PEKUMY POOOTH IMYHHOI CHCTEMH, CIIOBUIBHIOE MPOIIECH CTapiHHSA 1
BOJIOJ1€ aHTHOKCHUAAHTHUMH BIACTUBOCTSAMHM. {1 HETOKCHMYHI TO0OABKH, SIK1 MICTSTh
NOXIJIHI 1HJ0JIy, O€3MEeYHO B3aEMOJIIOTh 3 TOPMOHAMH, 30KpeMa 3 pPIZHHUMHU
¢opmamu  ectporeny. Ile nmomomarae 'y monepeIKeHHI  BUHMKHEHHS
TOPMOHO3AJIEKHUX (DOPM paKy, a TAKOX 1HIIMX CTaHIB, TAKUX SIK aKHE, HaJMIpHA
Bara Ta HEMPUEMHI CUMITTOMH TiepeaAMeHCTpyanbHoro cuaapomy (IIMC).

JUiss BUTOTOBJIEHHSI JIIETUYHUX J00AaBOK BUKOPUCTOBYEThCA CyOCTaHis

1H10J1-3-KapO1HOMY, sIKa IMIOPTYETHCS 3 3aKop/ioHy. Lle Moxke OyTH MOB'sI3aHO SIK
13 crienu(p1YHICTIO BUPOIIYBAHHS IEIKUX POCIIHH, [0 MICTSTh 1€l KOMIIOHEHT, TaK
1 3 TOMYJISIPHICTIO 1H0J1-3-KapOiHOIY Y CBITOBOMY MAacIITa0i.
[Ipomiec BHUTOTOBJIICHHS I€ETUYHUX J00aBOK 1HION-3-KapOiHOMY mependadae
JOTPUMAaHHS CTaHJAPTIB SKOCTI Ta Oe3neku BupoOHuuTBa. lle rapanrtye, 1o
CIOKHMBa4l OTPUMYIOTh MPOAYKTH 3 JIIFOYMM Ta €(DEeKTUBHUM 1HA0JI-3-KapOiHOJIOM,
KU MOXe CIIPUSATH IXHbOMY 3arajbHOMY 3/J10pPOB'IO Ta 0JIaronoIyqyto.

Ha nanux MoMeHT BIACYTHI (hapMakorleiHi CTaTTl JJIsl MEPEBIPKHU SKOCTI
1H70J1-3KapO1HOTY, TOMY aKTyaJbHUM € BU3HAUEHHS IMIJXOJIB 1 METOMIB, SKi
MOXKYTh HaJIIMHO MIATBEPHKYBATH SIKICTh CyOCTaHIII TP BUPOOHUIITBI JIIETUYHUX
N00aBOK.

Mema: BCTaHOBUTH sIKi (DI3UKO-XIMIYHI METOJIN € JOCTATHIMH TSI HaIIHHOT
ineHTudikarii iH1071-3-kapOiHOY, KUIBKICHOTO BU3HAYEHHSI, BU3HAYCHHS BMICTY
HEOpPraHIYHUX 1 OPraHIvYHUX JOMILIOK B CyOCTaHLii 1HA0I-3-KapOiHoIy.

3aséoanna:

1. [IpoananizyBaTu JiTepaTypHi JpKepena Imoa0 (apMakoIOTidHUX

BJIACTUBOCTEH 1HAON-3-KapOiHOMy 1 MeTonmiB Horo imeHTUdikamii 1

KUIbKICHOTO BU3HAYEHHS.

2. ExcriepuMeHTaIbHO  TEPEBIPUTH  MOXJIMBICTH  MIATBEPAKECHHS

CTPYKTYpH 1HJ10J1-3-KapOiHOIy 3a JormoMororw merodiB IU-crmekrpockomii i

Y®-cniekTpomeTpii.



3. Po3pobutn migxonu 10 BCTAHOBJICHHS PIBHS HEOPTaHIYHUX JTOMIIIIOK
B cyOcTaHIli 1HA0J-3-KapOiHOTy METOJaMu BU3HAMYEeHHs Boau 3a Kapiom
®imepoM 1 METOIOM BU3HAUYEHHS 30JIH.

4. Po3pobutu miaxia 70 BCTAaHOBIEHHS MPUCYTHOCTI IOMIIIOK 1HI0M1-3-

KapO1HOJY 1 KUTbKICHOTO BMICTY 1HA0J-3-KapOiHOIy.

BucHoBkwu.

[Insxom aHamizy JITEpaTypHUX JaHUX BCTAHOBIHEHO, IO 1HAOMN-3-
KapOiHOJN Ma€ psiAg  BaXIMBUX  (DApPMaKoOJOTIYHUX  BJIACTUBOCTEH 1
3aCTOCOBYETHCS sIK 010/100aBKa, ajie HE 3HAWJECHO KOMOIHOBAaHMX MiIXOMIB
JI0 BCTAHOBJIEHHA SKOCTI CHPOBMHHU, 110 BUKOPUTCOBYETHCS IS
BUT'OTOBJIEHHS JIETUYHUX T00aBOK.

ExcnepuMeHTanbHO IMATBEPKEHO, IO  IOETHAHHS meromiB  [Y-
criekTpockomii 1 Y®-creKTpoMeTpii  T03BOJISIE HAIIWHO 11eHTU(IKYBATU
1H7101-3-KapOiHoa. BcTaHOBIEHO MOIOHICTh CIIEKTPIB B JBOX CYOCTaHIIISIX
1H7071-3KapOiHOMy, siKa cTaHoBMIA 96,5%.

KoM0OinyBaHHs MeTo/1iB BU3HauYeHHs Boau 3a Kapiom dimepom, BTpaTu B
Macl TpU BHUCYLIYBaHHI 1 3arajibHOi 30JIM JI03BOJISIE BHU3HAYaTH BOIY,
HAsSIBHICTD JIETKUX PO3UMHHHUKIB 1 HEOPTAHIYHUX JIOMIIIIOK.

Po3pobieno MeToauky 3a JOMOMOTOK SIKOi BH3HAYEHO PIBEHb JIOMIIIOK
1H71071-3-KapOIHOMY 1 TMPOBEACHO MOPIBHSAHHS KiJIBKICHOTO BMICTY 1HIOM-3-

KapO1HOJIy B ABOX CyOCTaHIIIsIX, sika cTaHoBHIIa 99,9%.

SUMMARY
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Introduction: Indole-3-carbinol is a natural glucosinolate known for its
anti-tumor, anti-inflammatory, anti-estrogenic, and anti-angiogenic properties. This
substance is formed as a result of the breakdown of indole found in various
vegetables, particularly cruciferous vegetables such as cabbage, broccoli, Chinese
cabbage, kohlrabi, and leafy greens [1-2]. Due to its properties, indole-3-carbinol
is utilized as an active ingredient in the production of dietary supplements.
Currently, there are no specific regulations governing the control of this raw
material in the Pharmacopoeias of Europe, the US, or the UK, thus the methods of
control are not described. Therefore, the development of methodologies for
controlling the qualitative and quantitative characteristics of indole-3-carbinol is
pertinent.

Methods and Materials: The investigation employed physicochemical
methods for compound identification, including: Infrared spectroscopy (Ph. Eur.
2.2.24), UV spectroscopy (Ph. Eur. 2.2.25), Determination of water content by
Karl Fischer method (Ph. Eur. 2.5.12), High-performance liquid chromatography
(Ph. Eur. 2.2.29)

Results: Two samples of indole-3-carbinol obtained from different
manufacturers were investigated. Using infrared spectroscopy, it was determined
that the substances were identical to a high degree of similarity, reaching 95.6%.
The infrared spectra were compared with the literature data on the spectrum of
indole-3-carbinol [3]. The spectra showed similarity, confirming the successful
identification of indole-3-carbinol in the chosen raw material.

An alternative identification method, UV spectroscopy, was employed: UV

spectra were obtained from each of the sample substances 1 and 2 and compared to
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the literature data on the spectrum of indole-3-carbinol [4]. The spectra exhibited
similarity, displaying characteristic peaks at 279 and 288 nm, affirming the
presence of indole-3-carbinol in both samples.

Determining the water content in the compound using the Karl Fischer
method allows for establishing quantitative characteristics of the raw material. The
following water content results were obtained: in sample #1 — 2.5%, in sample #2 —
3.4% (uncertainty of the result = 0.15%). These values exceeded the specified
values in the manufacturer's certificates, possibly due to storage or transportation
conditions.

For the definitive assessment of quality, high-performance liquid
chromatography with UV detection was utilized. This method was employed to
check the purity of the raw material and detect impurities and degradation
products. The following results were obtained: the content of the main substance in
the analyzed samples was approximately the same. In chromatogram of sample 1,
an impurity with a retention time of 6.63 min was detected, constituting
approximately 1% of the main substance.

Conclusions: Infrared spectroscopy and UV spectroscopy methods enable
qualitative determination of the presence of indole-3-carbinol in samples. The
similarity between sample 2 and sample 1 is 96.5% based on IR spectra. The
moisture content in the samples is higher than declared in the manufacturer's
certificates, possibly due to storage conditions and duration after production. No
significant impurity peaks were detected in the chromatograms of both samples.
The relative content of sample 1 compared to sample 2 is 99.9%, indicating that
the active substance content in the samples is practically equivalent. The
combination of these raw material analysis methods allows for a reliable
determination of the qualitative and quantitative characteristics of indole-3-

carbinol.



