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PE3KOME

BeegeHue. B HacTosAwwee BpeMA Ha MMPOBOM dpapMaLLeBTUYECKOM PbIHKE pacTeT KONMYECTBO BbICOKOIPPEKTUBHBIX 1eKaPCTBEHHbIX
npenapaTtos, a Tpe6oBaHUA K METOAaM OLIEHKM KayecTBa JIeKapCTBEHHbIX Cy6CTaHLMI CTaHOBATCA BCce 60/1ee KeCTKMMU. B To ke Bpems
HabnogaeTcsA ABHOE OTCTaBaHVE OTeYeCTBEHHbIX Pa3paboTOK HOBbIX METO/AOB aHa/N3a Mo CPaBHEHMIO C 3apy6eXXHbIMU CTPaHaMM.

Lienb nccnepoBanusa. Liesbto nccnepoBanus apaseTcs cpaBHeHUe dapMaKoneriHbix TpeboBaHUM, NpegbaBAAeMbIX K OLeHKe Kaye-
cTBa cybcTaHUum peibbero xupa B CLLUA 1 BenvkobpuTaHuuy, a TakxKe onpegesieHne NoTeHLMabHbIX NoKasaTesiell KauyecTsa cybcTaHumm
PbI6bEro Xurpa 1 METOZ0B X OLLeHKU, KOTOpbIE MOTYT 6bITb MCMO/b30BaHbl OTEYECTBEHHBLIMU NMPOU3BOAUTENAMU.

MeTogbl. CpaBHUTE/IbHbIV aHa/IM3 papMaKoMeNHbIX UCTOYHUKOB M HOPMATUBHbIX A0OKYMEHTOB, HAXOAALMXCA B CBOGOAHOM AOCTYre.

PesynbTatbl. [lpoBeseH aHanu3 ¢dapmakonenHbix TpeboBaHUM K OLleHKe KavecTBa cybcTaHuuu pbibbero xupa B CLIA n
BenunkobputaHuu. B pesynbrate conoctaBneHns TpeboBaHMin 1 METOA0B CTaHAAPTM3aLMN YCTAHOB/IEHO, YTO HOPMATUBHAsA JOKYMeHTa-
uuMsA, perynupytowas oLeHKy KadectBa cybcTaHumm poibbero xwupa B CLUA, npakTuyecku coBnagaet ¢ TpeboBaHMAMU BpuTaHckom
dapmakoneun. 370 CBUAELTENLCTBYET O TECHOM COTPYAHMYECTBE 3anajHblX CTPaH B pa3paboTKe HOBbIX METO/0B OLLeHKM KayecTBa pbibbe-
IO YU1pa 1 JIeKapCTBEHHbIX GOPM Ha ero OCHoBe.

3akntoyeHne. 3apy6exHbllii OMbIT NPUMEHEHNA COBPEMEHHBIX METOAO0B aHanu3a pbibbero Xupa MOXeT 6bITb MCMO/Ib30BaH AN
COBEpLUEHCTBOBaHNSA COOTBETCTBYIOLMX CTaTell OTeYeCTBEHHON $papMaKorneu, a TakKe B Pas/IMiHbIX HOPMATUBHbIX JOKYMEHTax.

KntoueBble cnoBa: peibuin xup, apmakones CLUA, bpuTtaHckas ®apMakones, aHain3 KayecTsa, CTaHAAPTM3aLMA 1eKapCTBEHHbIX
npenapaTos.
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SUMMARY

Introduction. Currently, the number of highly effective drugs is growing on the global pharmaceutical market, and the requirements
for methods for assessing the quality of medicinal substances are becoming more stringent. At the same time, there is a clear lag in
domestic developments of new methods of analysis in comparison with foreign countries.

Aim of the study. The aim of the study is to compare the pharmacopoeial requirements for assessing the quality of a fish oil
substance in the USA and Great Britain, as well as to determine potential indicators of the quality of a fish oil substance and methods
for their assessment that can be used by domestic manufacturers.

Methods. Comparative analysis of pharmacopoeial sources and regulatory documents that are freely available.
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Results. The analysis of pharmacopoeial requirements for assessing the quality of the substance of fish oil in the United States and
the UK was provided. As a result of a comparison of requirements and standardization methods, it has been established that the
regulatory documentation governing the assessment of the quality of the fish oil substance in the United States of America practically
coincides with the requirements in the British Pharmacopoeia. This indicates close cooperation between Western countries in the
development of new methods for assessing the quality of the fish oil substance and dosage forms based on it.

Conclusion. Foreign experience in the use of modern methods of analysis of fish oil can be used to improve the relevant articles of
the domestic pharmacopoeia, as well as in various regulatory documents.

Key words: fish oil, Pharmacopoeia of the USA, British Pharmacopoeia, quality standards, standardization of medicines.
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he dynamically developing pharmaceutical

industry determines the need for a
new approach to the composition, properties,
technologies, methods of assessing the quality of
drugs that should not only help in the treatment
of diseases, but also contribute to their prevention,
preserve health and longevity. Analysis of the drug
utilization and biological active supplements,
containing fish oil, indicates on the dynamic
growth of this segment of pharmacy sales, which
leads to evaluation and improving already available
methods [1-3].

Foreign experience in improving methods for
assessing the quality of substances can be divided
into two categories: the development of new
methods of analysis and the modernization of
existing methods [4]. The second category has the
most interest, because, for example, combining
quality assessment methods allows obtaining more
accurate data, and also significantly reducing the
financial costs of analytical instruments. Examples
of such methods are the combination of GC-MS and
NMR for the quantification of fatty acid content
in fish oil or the analysis of fatty acids using
supercritical liquid chromatography |5, 6].

The American and British pharmaceutical
industries operate according to international GMP
standards, as a result of which requirements for
the quality of medicines and methods for their
standardization are tightened from year to year. The
domestic pharmaceutical market is gradually moving
to the international GMP standard, introducing
the relevant indicators and quality assessment
requirements. However, due to the peculiarities of the
Russian legislation, this process is lengthy, therefore,
in domestic documents, analysis methods are often
presented that do not meet modern requirements.

The aim of the work is to compare the
pharmacopoeial requirements for assessing the
quality of the fish oil substance in the USA and the
UK, as well as to determine the potential indicators
of the quality of the fish oil substance and methods

for their assessment that can be used by domestic

producers.
Due to lack of essential changes between
pharmacopoeias of USA in several years,

Pharmacopoeia of USA 2009 was chosen as available
representative. The British Pharmacopoeia was
chosen for comparison as a foreign standard, as it
essentially represents the base of the European
Pharmacopoeia and includes similar methods for the
analysis of substances and drugs.

In the Pharmacopoeia of USA, the source of
cod liver oil could be the cod liver of the Atlantic -
Gadus morrhua L., cod of the Baltic — Gadus callarias L.,
cod of the Pacific cod — Gadus microcephalus Tilesius,
haddock - Gadus aeglefinus L., Gadiae gadiae families.
The cod is previously desteharinized, and, if
necessary, add flavoring or antioxidant. In the
British Pharmacopoeia, only one species of cod,
Gadus morrhua L., is described, but it is mentioned
that other species of the Gadiae family can be used.

The methods for evaluating the «Authenticity»
indicator in the Pharmacopoeia of USA and the British
Pharmacopoeia are also different. Authenticity in
the Pharmacopoeia of USA is proved by chemical
reaction with antimony chloride in the presence of
chloroform (the latter is colored in blue due to the
presence of vitamin A in fish oil). In addition, method
of gas chromatography for the determination of a
mixture of fatty acids (palmitic, stearic, oleic and
others) is presented. The British Pharmacopoeia
offers spectrophotometry in qualitative analysis
for trans-retinol, as well as liquid chromatography.
For the qualitative determination of vitamin D,
(cholecalciferol) the liquid chromatography method
is used. Just like in the Pharmacopoeia of USA, a
color reaction with antimony chloride is carried out.

Determination of the density (the same 0.917-
0.930 g/cm?), iodine value (140-175 and 150-
180), unsaponifiable matter (no more than 1.3 and
1.5%), anisidine value (the same maximum 30.0),
respectively, indicated in both the national and in
the British Pharmacopoeia.
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The quantitative determination of vitamin A in the
British and American Pharmacopoeias is carried out
by modern methods, such as UV-spectrophotometry
and liquid chromatography; the method of liquid
chromatography is used for vitamin D, determination.

Requirements for storage the substance of fish
oil, presented in both Pharmacopoeia: in a well-
closed container, protected from sunlight. However,
the Pharmacopoeia of USA noted that the unused fish
oil should be placed in an atmosphere with an inert
gas or vacuum; and in the British Pharmacopoeia -
the need to use fish oil as soon as possible or to
place unused fish oil in the atmosphere only with an

inert gas (this is also necessary in the absence of an
antioxidant in the composition).

Regarding the differences between the two
regulatory documents, it should be noted that the
article in the British Pharmacopoeia begins with
a description of the pharmacological action and
application of fish oil that is not available in the
Pharmacopoeia of USA. According to authenticity,
gas chromatography determination of a mixture
of fatty acids: palmitic, stearic, oleic and others
takes place in the American Pharmacopoeia. British
Pharmacopoeia uses spectrophotometry and liquid
chromatography for the detection of trans-retinol

Comparison of Pharmacopoeial Requirements for Cod Liver Fish Oil
by Pharmacopoeia of USA and British Pharmacopoeia

Index Pharmacopoeia of USA

Source

Authenticity

Relative density,

20°C, glem® 0.917-0.930
Acid value _
Iodine value 145-180
Saponification 180150
value

Unsapor?ﬁable Maximum 1.3
matter, %

Anisidine value Maximum 30.0
Stearin

Color value

Peroxide value -

The cod liver of the Atlantic — Gadus motrrhua L.,
cod of the Baltic — Gadus callarias L., cod of the
Pacific cod - Gadus microcephalus Tilesius,
haddock - Gadus aeglefinus L., Gadiae gadiae families.
The cod is previously desteharinized, and,
if necessary, add flavoring or antioxidant

1. Color reaction with antimony chloride
in chloroform (the chloroform layer turns blue
due to the presence of vitamin A in fish oil). 2. Gas
Chromatography (determination of a mixture
of fatty acids: palmitic, stearic, oleic and others)

Remains clear after cooling in iced water
for 3 hours (the quantity of sample is notspecified)

To withstand comparison with the standard of color -

Vitamin A: UV-spectrophotometry and HPLC.
Vitamin D: HPLC. Composition of fatty acids: GC  Vitamin D: HPLC. Composition of fatty acids: GC

Assay
In an airtight and well-filled container, protected
Storage from light. It is possible to use a vial or containers
& to store fish oil. Unused fish oil should be placed
in an atmosphere with an inert gas or vacuum
Use -

British Pharmacopoeia

Liver cod Atlantic — Gadus morrhua L.,
as well as other species of the cod family —
Gadiae (not specified)

1. Color reaction with antimony chloride
in chloroform (the chloroform layer turns
blue due to the presence of vitamin A in fish
oil). 2. Spectrophotometry and Liquid
chromatography (the presence of trans-retinol).
3. Liquid Chromatography (vitamin D,)

0.917-0.930

Maximum 2.0

150-180

Maximum 1.5

Maximum 30.0

10 ml remains clear after cooling
in iced water for 3 hours

Maximum 10,0

Vitamin A: UV-spectrophotometry and HPLC.

In an airtight and well-filled container,
protected from light. If no antioxidant
is added, store under an inert gas. Once
the container has been opened, its contents
are used as soon as possible and any part
of the contents not used at once is protected
by an atmosphere of inert gas

Source of vitamins A and D
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and liquid chromatography for vitamin D,. Also in the
British Pharmacopoeia, the amount of the acid value
(maximum 2.0) and the peroxide value (not more
than 10.0) is present. These indicators are absent
in the Pharmacopoeia of USA. However, in the
American Pharmacopoeia there is such an indicator
as «Saponification value» and «Color value», which is
absent in the British Pharmacopoeia. The difference
also applies to the quantitative determination:
in the British Pharmacopoeia, the content of the
composition of fatty acids is normalized by the
method of gas chromatography.

The British and American pharmacopoeial
articles on fish oil contain almost the same quantity
indicators for assessing the quality of the substance.
This can be explained by developed communications
between scientific and governmental societies
in both countries, which help them to evaluate
available methods and develop news. The results of a
comparison of the pharmacopoeial requirements for
assessing the quality of the fish oil substance in the
USA and the British are presented in the Table.

Conclusion

The analysis of the requirements imposed by the
Pharmacopoeia of USA and the British Pharmacopoeia
for the analysis of the quality of the fish oil substance
revealed both the most frequently encountered
research methods and methods that, due to their
physicochemical characteristics, are not suitable for
standardization in modern conditions. Among the first
it should be noted chromatographic studies, which are
suitable for both qualitative analysis and quantitative
determination. The use of a qualitative reaction with
antimony chloride remains a sensitive and simple
method of detecting vitamin A in the substance of
fish oil, therefore, it is also used in modern practice.
In the American and British Pharmacopoeias, a more
modern and informative chromatography method is
used for quantitative analysis.

Improving methods for assessing the quality
of substances is an integral part of the developing
pharmaceutical industry. Foreign state standards
are constantly updated, which is associated with
the development of new modern methods that
meet the requirements for assessing the quality of
drugs derived from substances of natural origin |7,
8]. Updating the regulatory documentation of the
pharmaceutical industry in the Russian Federation is
quite rare. It should also be noted that when updating
regulatory documents, positive foreign experience
is not always taken into account. For example, the
State Pharmacopoeia of the Russian Federation XIV

edition in the pharmacopoeia article «Fish liver oil
fat» normalizes the content of only eicosapentaenoic
and docosahexaenoic acids, as well as the content
of the sum of polyunsaturated acids, while the
American Pharmacopoeia analyzes the fatty acid
profile of the fish oil substance [9].

The use and interpretation of foreign experience,
as well as the improvement of domestic regulatory
documentation governing the quality of the
substance of fish oil and preparations based on it, is
one of the main tasks of Russian pharmacy.
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