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Jobobols 3oMmdwmoo
HO

\

N - HCl

3900035996¢39d0L 996B930L5L gog30m35¢olfobgo 99990
1. 8900353963900 50305 bgerdolsfzmados.
3693565900 8903936 MG 96 LY JoMoMs© dmddgE 539bBL.
3900035396¢3%900 8903931 Q0O MH5MYbMd0m GqdogligdergdL.
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30339060L dmsbmgdol bdgdGMo PH_ol Looolsdo 06oxg®gbdmeos,
Bsfomd®mog 3565393 90mEog.
Lbbgs dgdmbggzsdo PH  Loool (33¢00qds  0fjgg3b  dosbogdols
1399dBH®9d0L FosH939L, F0sbmgdol 303900l db0T369eM396 BMHLL.
©OBSDBMWU, EHM@Eg 39099m30, .dmsbmddol ogdlodmdo s93L 27860-byg o
27060-%g, Bgo@®Mmome 256m9dmdo o9Bb0s 3030 280 63-BY, BHMEg poMgdmdo
dolo sbmddol 30 3095303096E0 DM, Sbgmo IMzEgbs 5T30MYOL
30M30g390L S BOEOL ZoblobzmOL LoBNMLEL.
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3:353056Mmd0L  gobloBEgGL  35HoMIMgdom  gergdBHMmbamwo pH dg@col
L5Mogd0m. 3BOOTo 2. IMEdMEr0s gLsd53oLo BMbo3999d0.

399m30ygbgo 89990 bgubofgmgdo, 965¢0BMGmo Lobfiem®o AJIB-
200 s UL3gd@BHBmgzmEGHMdg@®o UV-5500PC .  UV/VIS spectrophotometer,
OMIY0E  S0FMNMZ0005  gOHDLBOZ0sbo Mm3EBH03MNM0  Lgdom, F0ROMES©
35635000  dMbMJOMTsGHMmOoms  ©s  3m330MBHIOwo  0bGHgMxgoloo.
bgabofgmlb  m3Go3zméo  osdsbdmbo  190-110068-0s5, doxo 1  60.
5930 O-LobdoMH)o Jsbslosmgdol Lobmlidg 0,5 63.

3600 2.603009098500 33¢0930LsM30L M3BH0dsemo pH Loowggdo

Bogmoggds PH 03&00ds¢r6Ho
boEoY
339G o30¢0L 355935 (ASA) 8.0
sboegobo (ANL) 6.0
©0d5bmo ( DBZ) 8.0
3mggobo  (COF) 6.0
3905393°dmo (PCT) 6.0
3535396060l 30MMmjwm®oo(PHC) 8.0
Jobobol 3ootmmdwmmopo (QNH) 6.0

UV-©00535Hmb80 d0s6mddols b3gd@®ob BobofigMo sboscro@l 3smoegligdoom 1
L3 960l Lolgol  335M30L LEHBWIOGHMW 303939000, bmerm bogrwen
Mdbsbbg 13-0l 9gOHNX IO 3MoliEG0oMmMOL 304939E9dd0.

900900 dmbo3gd9gdol 335390030l A9dM0Ygbadm®s dwogemo
365830399000 d0OH™M30L 8mbg 3gOLMbserMHo 3mB30EHgMo.

1399 GHOMBRMEGHMIGGHOOL 0563ymo 36MHMyM53M0 3539340
39900949bgdm©s Imbs39dms dsbob Balisfgdo.

35393 MathLab 30ygbgdom  3MM®msdMnwo OO Mb3gymz30sb,

0Mgm39g MS  Excel 39M9dmdo  994dboey 530 353090L.dmsbmgddol
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3M9803096EJO0L  godmmzes @S BEIGHOLE03MNOO0  ©93w9To390s  BoEIM®S
36Mma®msdoo Microsoft-Excel.

9mYoMmgdmwo  blbomgdol 9649  BEGHBIOGHMEo  58MbsMbg39d0L
RMOI0M0S IM3Mmdomo HOHR030 MHgaMglbos 2-obmzol s MmYMgLoYIEo
3098030963900l ©o9bs BEBObIMEH™MEO blbsMgdolm30L, Fowmol y3ges
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390MEO.
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3960LsBO3MYds L3330 3MB3MbYbEHOOL dobodserEmo s ogdlodsw Mo
30639635305 Im©go®mqdme blbstgddo. sgMgm3g m30mMmb 53 6693930l
M33H00oOHO0 M5MOIbMds. 2om35wolobgdmos mMo 35M0sBEGH0-- ghmo
d9fmbocero 3m98303096@JO0L 490989 s FgmMg 93 3M9B0E0IbEHJOI0m. Mo
W™ 30609 fowo dgod3b bozzergg 3md3mbgbEL dmJdmobmddsdo dom wRmM™
OO 39530309630 09gboFqds dsb .

dgmMg  dmEMEo  sMol Mmoo  3M953030956GHJOOL  2obloB3GH
3906 gdwo blbsmgdobmgob.
d9bodg ImE0s 3mb(396GOS30930L  AobLIBW3MS 38..6-0l LsdMsEgdom

mdmomo bo33eg3 blbs®do.
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€ - Specific Absorbtion Rate
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350 03.ANL-DB-PPH-0l 5399353905 MS_Excell-oo

A B C D E F G H |

1| 220] 2800| 19,00| 20,00| 66,70| 6700 030| 0,11]0.03 |

2 225 2850 12,00 22,50 63,40 63,00 0,40 0,15 0,05

3] 230| 2900 7,20| 2800| 6400 6420| 020] 01| 0,10]

4 235 28,50 550 38,00 71,50 72,00 0,40 0,20 0,20

5| 240] 2700] 500]| 4300] 7450] 7500| 050| 0,13| 0,10 ]|

6 245 26,50 4,50 37,00 67,50 68,00 0,40 0,15 0,05

7] 250| 2600| 400| 1580| 4540 4580| 040| 024 0,03]

8 255 25,50 4,00 8,50 38,40 38,00 0,40 0,17 0,11

9] 260| 2500| 450| 850| 3840 3800| 040| 05| 0,05]

10 265 24,00 5,50 500 34,20 34,50 0,30 0,12 0,06

11| 270| 2300| 700| 550]| 3520 3550| 030| 0,13| 0,09]

12 275 22,00 7,50 5,00 34,10 34,50 0,40 0,15 0,05

13| 280] 2000| 1,10 550] 3630] 3650| 020] 0,18| 0,04 |

14 285 18,50 8,50 500 31,40 32,00 0,40 0,14 0,03

15| 290| 1350| 800| 4,00]| 2520] 2550| 030| 0,12] 0,06 |

16 295 13,00 7,00 4,00 24,30 24,00 0,30 0,11 0,03
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3. 139dBH®OL 39965003 O MIFHOT>W MO G5Ol Log®Mdgoms G9MHbg3s.

4. 300900 8mby399990L ©s3w9dsg90s IM3eMdomO HOHR030 MYaMglool
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3bOowo 11. LosboEobM blbsMYdTo 5dBH0MG 3mB3MmbIbEHMS FobIMHO MobITsOMDS.
3063963530900 s Hofoblo® 259mmM3er0E0 GSMOMIOMO (30MIMEYdIO0

J 3obsomen 3b5¢06-Jobobo | 30GH®sdmbo 965¢00600005bM
S 939G 35353960bo
Q) PCT COF | ANA QHC ASA PC | CO | ANA DB | PH
b T F Z C
6 95L.056 AsLs.0o 3sL.09bs 3sL.o
) %3 1 Bogg 1 [ 6 1 Bogg 1 1
Y 19 4 8 12,5
0 500 65 200 50 240 180 | 30 250 20 | 20
8% |0 0 0 0 0 0 0 0 0 0
13:1 3:1 6:5:1 10:1:1
378 29.1 | 190.5 68.5 180 150 | 30 200 20 | 20
8% | 24.1 119 | 4.8 27.5 20.1 18. [ 05 |[225 15 |15
5
8:1 2:1 4:2:1 5:1:1
227 28.4 | 100 50 120 60 30 100 20 | 20
8% | 54.5 8.9 50 0 18.2 16. |0 20.5 0 0
2
25:1 8:1 12:8:1 15:3:1
675 24.2 | 400 50 360 240 | 30 300 60 |20
8% | 20.9 6.7 100 0 21.2 23 05 | 365 15. |0
5
40: 1 15:1 15:10:1 20:4:1
1006 25.2 | 178 11.9 450 300 | 30 400 80 |20
8% 116.3 3.0 10.7 75.5 76.2 16. {39 |61.2 35 |25
2
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3HO0w012.5565¢00bM blbsMgdTdo 5dBHoH 3d3mbgbEH™MS 9Ju39MH0T9bEHOL Fggyo©
900930 BSOOMIOM (30030 G35MS F93060L306MJ0s 3OMABMBOMYOMW M6

3obsman 5boe 06 3oGHMsdmbo 965¢006-0dsbmen-
936G Jobobo 3535396060.
PCT | COF | ANA | QHC | AS | PC | CO | ANA DBZ PHC
A |T |F
Jo |6 |0 0 0 0 0O |0 |0 |0 0 0
b %
0---0.4
30 [ & | 24,2 119 |48 275 |20 |28, |05 |225 1,5 1,5
1 % 1
S | 232 10,,1 | 4.9 26 19, |17, |0 ]205 1,5 1,5
% 5 |5
356 | & | 545 8,9 50 0 18, |16, |0 | 205 0 0
2 % 2 |2
& 53,0 8,8 475 |05 18, | 15, | 0 19,5 0 0
% 5 |9
396 [ & | 205 6,7 100 |0 21, |23 |05 | 365 15,5 0
3 % 2
6 229 7,2 102 |0 21, |22 |05 | 355 13,5 0,5
% 1
396 [ & | 1163 | 3,0 10,7 | 76,2 |76, |16, |39 | 61,2 35 25
4 % 2 |2
& | 117 3,0 11 755 |75, |15, | 3,5 | 60,3 34 3,1
% 2 |5
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Abstract

As a result of the analysis of existing literature, the actuality of the research
is established in the work, the aim of the research, the necessary measures for its
achievement and the necessity of solving specific tasks are set.

The classical methods of analysis in the pharmacopoeias of developed
countries, in standard methods of quality evaluation of food and cosmetic products
are still in the first place, for example the volumetric analysis. The most commonly
used instrumental methods are chromatography and spectrophotometric analysis,
in particular the colorimetry. All of these methods are characterized by the fact
that before analyzing multi-component mixtures, or in the course of analysis,
there is a need to separate and then define the components. This leads to the
difficulty, duration and non-expressivity of analysis.

The main purpose and specific tasks of the research were established on the
basis of critical review of the data provided in the sources of information. The
main part of the work is dedicated to solving these tasks and describing the results.

The main objective of the study was to create such express method of
analysis of binary and ternary analysis, which would provide the definition of
analytics by means of multi-wave spectrometry, without preliminary removal of
mixture components. It is known that using multi-wave spectrometry it is
necessary to process a large database. For this purpose the chemometric algorithms
of data processing, namely modifications of multiple linear regression methods
have been used. The confrontation of these methods has been made in terms of
duration of the computer account.

Evaluation and forecasting of possible deviation from the additivity on the
quantity of systematic errors of the results of the multi-wave spectral analysis of
binary and ternary solutions were discussed.

The pharmaceutical preparations were selected as the object of the
experiment with the following criteria: the existence of two or three active and
several inactive ingredients in the analytical mixture, knowledge of exact content
of each active ingredient in the mixture and the presence of such preparation in
the chain that contains only one of these ingredients, popularity of the product.

Range of analytic lengths of waves was selected, in which analytical
substances (active components) are characterized by the max. High importance of
the specific absorption coefficients and at the same time the quantity of light
absorption of secondary substances (fillers) in the analysis are minimal. The above
mentioned studies were carried out using multi-wave spectrophotometry and
regulation of environment Ph. The series of such experiments were conducted for
all selected pharmaceutical products.

Methods of analysis of binary and ternary mixtures without preliminary
removal, include: preparation of standard binary and ternary mixtures; Record
their multi-wave spectrum of absorption; Analyzing the spectrum and selecting
optimal analytic lengths of waves; Processing the received data through the
method of multiple linear regression (Least Square Method) and calculation of
calibration coefficients (sensitivity index); Preparation and processing of the
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research object for analysis; Recordings of the study sampling absorption
spectrum; Chemometric processing of received database;

As a result of the research, the methodology of assessing the possibility of
accurate determination, without preliminary removal of components in binary
and ternary mixtures, in particular, in case of using of multiple linear regression
method for the processing of data received after the study, the algorithm of
predictability of systematic error quantity of non-additive mixture analysis;

Theoretical recommendations of selection of analytical lengths of waves
have been formulated and mathematically proven;

It was experimentally confirmed that in case of processing the results of
study of non-additive mixtures by the multiple linear regression method, it is
appropriate to prepare modeled solutions for improving the accuracy of analysis,
to define a regressive absorption rate, which is used in an experimental solution
during photometry, in order to avoid possible errors.

Express-method for determining the concentration of substances in binary
and ternary mixtures, without preliminary removal of components, is first of all
beneficial for continuous monitoring of technological processes in modernly
quipped factories and enterprises.

The use of elaborated methods (compared with chromatography) will
significantly reduce the time and material expenses in both factory laboratories
and at customs-controlled facilities during the massive analysis of one type
samples.
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