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IDENTIFICATION AND QUANTITATIVE DETERMINATION OF CAROTENOIDS
IN THE WOUND-HEALING OINTMENT WITH SEA BUCKTHORN OIL

Actuality. Carotenoids are known as important bioactive components of Sea Buckthorn's oil, which ensure its wound-healing
activity. These agents are known as active substances of various wound-healing compositions, as they provide a complex treatment
for damaged tissues, contributing to their fast recovery and protecting the affected skin from inflammation and infection. Reliable
scientific methods for the determination of bioactive compounds should be developed to ensure high quality of the extemporaneously-
made medications with due respect to their cost-efficiency and technical accessibility of lab control devices. This work focuses on the
elaboration of such a method for qualitative and quantitative determination of carotenoids in extemporaneously-made ointments with
Sea Buckthorn oil.

The aim of the study is to develop a method for identification and quantification of carotenoids in a wound-healing ointment with
Sea Buckthorn oil, which can be used for quality control of drug stores’ extemporaneous-made compositions.

Material and methods. This investigation was conducted using an extemporaneously-made wound-healing ointment produced
at a “Harmony-2000" drug store in Chernivtsi, Ukraine. The identification and quantitative determination of the carotenoids was
performed using VIS-spectrophotometry and thin-layer chromatography.

Research results. It has been shown that a single-wave direct light-absorption spectrophotometry with an external standard can
be used for quantification of the content of total carotenoids in terms of f-carotene in a Sea Buckthorn oil-containing ointment. Since
additional components of the ointment do not absorb light within the spectral range used in the present investigation, they do not interfere
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with the accuracy of the analysis. The original sample processing method reported in this article ensures a complete statistical uncertainty
0f+0,725%. The study revealed that the total carotenoid content in the ointment in terms of f-carotene was 0,1897+0,00075 mg/g.
Conclusion. An economically expedient method of quantification of total carotenoids in terms of [f-carotene in a wound-healing
ointment with Sea Buckthorn oil has been developed for the conditions of extemporaneous production. The validity of the method in
terms of linearity was verified and confirmed. It was found that the total content of carotenoids in terms of p-carotene in a series of
wound healing ointment made by ““Harmony-2000"" was 0,1897+0,00075 mg/g.
Key words: carotenoids, Sea Bukthorn ointment, identification, quantitative determination.
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ITEHTU®IKAIIS TA KIJIBKICHE BUSHAYEHHSI KAPOTHHOIIIB
Y CKJAJI PAHO3ATOIOBAJIbHOT MA3I 3 OBJIIITUXOBOIO OJIIEIO

Axmyanvuicme. Cepeo apcenany 6iono2iuno akmugHuX peiosuH, sKi 3yMOI010Mb hapmaKoio2iuHy akmugHicmy 00ninuxosoi onii,
SHAYHA POIb HATLEHCUNb KAPOMUHOIOAM. 3acmocyants 06inuxogoi ol y ckiadi paHo3a2oioeanbHux maszell 3a0e3neuye KOMNieKCHy
0010 HA YUIKOOHCEHT MKAHUHU, CNPUAE WUBUOULOMY 8I0HOBLEHHIO WKIPHO20 NOKPUBY, 3MEHUIEHHIO 3aNANeHHs Md 3aXUcnty 8i0 iHgeKyill.
Jnst emanoapmusayii’ nikapcoKux 3acodie HeobXiOHi HAYKOBO OOTPYHMOBAHI MEMOOUKU BU3HAYEHHS DION02IYHO AKMUBHUX DEUOBUH,
mMomy po3pobnento Memooux ioeHmughikayii ma KiibKiCHO20 aHAI3Y KapOMUHoioie y ckaadi maszeil 3 00IiNUX08010 ONEN NPUCBAUEHA
ys poboma.

Mema 0ocnidscenns — po3podbumu memoouxu i0eHmu@ikayii ma KibKiCHO20 BU3HAYEHHSL KAPOMUHOIOI8 Y CKIA0L pAHO3A20106A b~
HOI Ma3i 3 0OMINUXOB0I0 ONIIEI0, SAKI NPUOAMHI 151 KOHMPOIIO AKOCMI Cepiil Ma3i, 8U2OMOBIEHUX eKCIMEMNOPATbHO 8 YMOBAX ANMeEKU.

Mamepian i memoou. O6 ’ekmom 00CIiOHCEeHHA CIY2Y8ANA MA3b PAHO3A20I08ANILHA 3 OIEI0 00NINuUXU, supodbHuymea anmexu «1 ap-
monis-2000» (micmo Yepnisyi), npeomemom 00cnioxncens — i0eHmugpikayis ma KilbKiCHe 8UHAYeHHs KapomuHoidig y mazi 3 o6ni-
nuxoeoto onieto. [ns ioenmuikayii ma KintbKicH020 anaiizy Kapomunoioie y 0ocaiodicysanux 3paskax (masi i o1ii) 3acmocogysanu

. 016 ®ditorepanis. Yaconuc Ne 4, 2025



Bionoria. Papmauin

cnexmpogomomempiio, y euoumitl oonacmi cnekmpa, ma mouKowaposy xpomamozpagpiio. Ompumani pezynomamu 06pobasnu cma-
mucmuuno 3 euxopucmanuam Microsoft Office Excel 2003.

Pesynomamu oocnioncennsn. /s ioenmugpixayii f-xapomuny y ckiaoi pano3azoreanvHol Masi 3 061inuxo060io o€l 6UupoOHuU-
ymea «lapmonisa-2000» 3anpononosano 6uUKOpUCMOBY8amu CnekmpopomomempuiHuti Memoo i Memoo MoHKOUAaposoi xpomamo-
epagii. Pezynomamamu 00cnioxHcents niomeepoHceHo MOHCIUBICMb KINbKICHO20 8USHAYUEHHS. CYMU KAPOMUHOIOI8 Y nepepaxyHky Ha
[-Kapomun y pano3azoreanvHiti Masi 3 00INUX08010 ONIECI0, MemoOOM NPIMOL 0OHOXEUTLOBOI abcopOyitinoi cnekmpogomomempil,
3 HACIYNHUM PO3PAXYHKOM 3d MeMOOOM 306HiuHb020 cmanoapmy. Jlogedeno, ujo 00NOMINCHI PeHOSUHU He 3a8aAXHCAIOMb KilbKiCHOMY
BUSHAUEHHIO CYMU KAPOMUHOIOI8 V CKIAO0I pAH03a20108ANbHOT MA3T 3 0ONINUX080I0 ONIEI0 Memodom abcopOyilinoi cnekmpoghomome-
mpii, OCKibKU He NO2IUHAIOMb eNeKMPOMAHImHe GUNPOMIHIOBANNS 6 00IACMI AHATIMUYHO20 MAKCUMYMY. 3anpOnoOHO8aHO Memo-
OUKy npoboniocomosKu, 8i0N0GIOHO 00 AKOI NOBHA NPOSHO308AHA HEBUZHAUEHICIb KINbKICHO20 6U3HAYEHHS CYMU KAPOMUHOIOI8 Modice
cmanosumu £0,725%. 3a po3pobaenoio memoouxkoio 6CmanosieHull Micm cymu KapomuHoioie y nepepaxyuxy na f-xapomun y cepii
Pano3azo06anvHoi masi 3 06ainuxoeoio onicro (0,1897+0,00075 me/l 2).

Bucnoeok. Po3pobnena memoouka KinbKiCHO2O USHAUEHHS CYMU KAPOMUHOIOI8 y NepepaxyHKy Ha f-kapomun y ckaadi panosa-
20108ANIbHOI MA3i 3 0ONINUX0B010 ONEI0 OJi ANMeK 3 eKCMEeMNOPATbHUM 8USOMOBIIeHHAM JIKAPCLKUX 3aC0018, 0068edeHa ii 6anionicmy
wo0o niniinocmi. 3a po3pobreHo MemoouKor 6CMAHOBIEHO, WO BMICI CyMU KapOMuHoioié y nepepaxyHky Ha f-kapomun y cepii

PAH03a20108ATbHOL MA3L 3 001INUX08010 onicto supoorHuymea «I apmonin-2000» cmanosumy 0,1897+0,00075 me/1 2
Knruoei cnosa: xapomunoiou, mass 3 001inuxogoio oniero, idenmudikayis, KiibKicHe 6UHAUEHHs.

Introduction. Actuality. The oil from the fruits of
Sea Buckthorn (SB) (Hippdphaé rhamnoides L.) is a
well-known source of bio-active compounds (BAC) for
the production of drugs (Koskovac, 2017; Chen, 2023).
BAC of SB are known as suppressors of inflammation
mediators, antimicrobial agents, activators of damaged
tissues’ recovery, and remedies for keloid and hyper-
trophic scars. Due to such a wide area of activity, SB
oil is extensively used in the treatment of burns, general
wounds, dermatitis, eczema, and in gynaecology prac-
tice (Larmo, 2014; Black, 2020; Dudau, 2021).

As a component of wound-healing ointments, SB oil
provides a multilateral activity in the treatment of damaged
skin, facilitating its fast recovery and preventing inflam-
mation and secondary skin infection (Ren, 2020). There is
a wide variety of medicines, which contain this agent in
the Ukrainian pharmaceutical market: “Olasol” by JSC
“Stoma”, “Mountain Rescuer” and “With Chaga” by LLC
“Elixir”, “Sea Buckthorn Suppository” by LLC “Phytol-
ick”, “Sea Buckthorn Oil” by LLC “Pharmaceutical Fac-
tory”, “Sea Buckthorn Oil”” by PJISC “Kharkiv”, and others
(State Register of Medicinal Products of Ukraine).

Significant contribution to the pharmaceutical activ-
ity of SB oil depends on the content of well-known
antioxidant BAC, carotenoids (Jasniewska, 2021;
Rodriguez, 2024). It is a group of tetraterpene organic
compounds with a system of conjugated double bonds.
Because of such a specific chemical structure, they are
intensely colored, absorb primarily in the visible spec-
tral area, and exhibit comparatively high lipophility. The
antioxidant activity of carotenoids is based on their abil-
ity to neutralize active forms of oxygen, which prevents
damage to the membrane lipids, proteins, and DNA
(Tan, 2019; Black, 2020).

Two basic analytical methods are usually applied to
quantify carotenoids in oils or complex emulsions (oint-
ments, crémes): spectrophotometry (for express-deter-
mination of total carotenoids in oils or extracts) and
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HPLC (for more accurate quantification of individ-
ual carotenoids). The former method is rather simple,
expressed and inexpensive, while it is poorly selec-
tive and sensitive to many admixtures and carotenoid
decomposition products, which can absorb in the work-
ing spectral area and cause some over-quantification of
carotenoids. Besides, this method is also solvent-sensi-
tive as absorbance peak wavelengths (), ) and molar
absorption coefficients (¢) vary for different solvents
and, therefore, they require standardization. HPLC is
more accurate and selective, and ensures more reliable
quantification of individual compounds. On the other
hand, this method is more expensive and requires thor-
ough elimination of chlorophylls and metal ions to avoid
deterioration of the chromatography columns.

The thin-layer chromatography combines low cost
and expressiveness. A semi-quantitative determination
of individual components is possible after elution and
spectrophotometry or using densitometry. However, the
selectivity of this method is lower than that of HPLC,
which can complicate the separation of the structurally
similar components and impose the necessity of addi-
tional re-extraction of analyte after passing the thin-layer
chromatography plate. All these factors can deplete the
accuracy of this method (Kotenko, 2012; Maliuhina,
2013; Butnariu, 2016; Duiun, 2022).

A wound-healing medication “Wound-healing oint-
ments with oil of Sea Buckthorn” has been developed
by specialists at the pharmacy chain “Harmony-2000"
and the authors of this manuscript were tasked to elab-
orate a method for its standardization. The pharmacy
chain owns a measuring lab equipped with a spectro-
photometer “ULab-108UV?”, but it does not have access
to HPLC. That is why our work was aimed at the elab-
oration of a suitable and cost-effective method for qual-
ity control that allows quantification of carotenoids in
an extemporaneously prepared wound-healing ointment
with Sea Buckthorn, using the available lab equipment.
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Based on the above, we propose to use cost-effective,
rapid thin-layer chromatography for qualitative screen-
ing of total carotenoids. Then, spectrophotometry can be
used to quantitatively determine total carotenoids, using
potassium dichromate as an inexpensive internal standard.
Unlike the well-known spectrophotometric quantification
of total carotenoids, our approach involves different sam-
ple pretreatments. All ointment compositions contain an oil
(lipophilic or emulsion), a hydrophilic or gel ointment base.
Besides, it consists of emulgators, rheology improvement
agents, antibacterial compounds, and other components. All
these substances should either be separated at pretreatment
or checked for the absence of influence on the quantitative
analysis of carotenoids. Since carotenoids are extracted
from the ointment using non-polar or low-polar solvents,
such as hexane, petroleum ether, chloroform, acetone, or
their mixtures, they can be accompanied in the extract by
other lipophilic components of the ointment base, the prod-
ucts of interaction between carotenoids and emulgators,
and others. All these side-components can cause shifts in
the absorbance peaks. We propose non-polar hexane as an
extractant. A comparison between the hexane extracts from
pure Sea Buckthorn oil and the ointment showed a match in
the absorbance peaks positions, which proves that no side
components extracted from the oil can affect the spectral
characteristics of the absorbance of carotenoids.

The aim of the study the development of a method
for the identification and quantification of carotenoids in
a wound-healing ointment consisting of SB oil, which
can be applied to quality control in extemporaneous pro-
duction of a series of the ointment.

Materials and research methods. This study was
made on the pure SB oil and an ointment with SB oil
produced extemporaneously at the drug store “Har-
mony-2000 in Chernivtsi, Ukraine. The ointment was
made of the oil obtained from another side producer.

Qualitative and quantitative analyses of the carote-
noid composition in the oil and ointment were conducted
using thin-layer chromatography and visible area spec-
trometry on a SpectroLab UV-1200 spectrophotometer
with the standard 10 mm quartz cuvettes. The chroma-
tograms were obtained on the Merck Silica Gel 60 F254
20 cm plates. Besides, an AXIS ANG200C scale, an
ultrasonic water bath, and A-class glassware were used
for other preparations and auxiliary operations.

Research results and their discussion. Preliminary
preparation of the ointment samples. 0,550 g of the oint-
ment was placed in a preliminary weighed box, then 5
mL of hexane was added, and the box was placed in an
ultrasonic bath. The content was gently stirred with a
glass rod until complete dissolution of the ointment, and
then poured into a 50 mL graduated flask wrapped in
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metal foil to protect its content from light. The box, rod,
and other glassware involved in the previous operations
were washed with 5 mL portions of hexane three times,
and then all washouts were collected in the same flask.
Extra hexane was added to adjust the volume to 50 mL.
The flask was sealed and left in a dark place for 30 min-
utes until complete sedimentation of all insoluble oint-
ment components. Then the transparent supernatant was
gently taken by a pipette for the next analysis.

Preliminary preparation of the SB oil samples was per-
formed in the same way using a 0,100 g sample of the oil.

Preparation of the spectrometry reference solution:
0,3600 g of potassium dichromate (K,Cr,0,) was placed
ina 1 000 mL graduated flask, some distilled water was
added to dissolve it, and then extra water was added to
bring the volume up to the mark. The color intensity of
the target solution corresponds to that of a 0,00208 mg/
mL hexane solution of f-carotene. An absorbance of the
reference solution (A)) was measured under the same
conditions as for the experimental mixtures.

The spectrometry identification of carotenoids in the
wound-healing ointment. All absorbance spectra of the
ointment samples and the standard working solution of
SB oil were recorded vs hexane as a reference solution
without adding any extra antioxidants to the experimen-
tal samples. The spectra of the above-mentioned solu-
tion of potassium dichromate were recorded vs water.
All measurements were performed using the 10 mm
cuvettes by a SpectroLab UV-1200 spectrophotometer.

All experimental results are shown in fig. 1. As seen
from that Figure, both absorption spectra of the solutions
of SB oil and a sample of the SB oil-containing ointment
exhibit a wide multiplex absorption band extending
between 370 and 520 nm and consisting of several nar-
rower overlapping bands. The latter assumption is based
on an indistinct saddle between 395 and 410 nm, which
can be evidence of partial overlapping between two sep-
arate bands. Another absorption band exhibits a more
distinct shoulder between 423 and 435 nm with peak
absorption at 449—451 nm. This maximum isn’t sharp,
and rather has a slope, and therefore it can be used for
quantitative determination of carotenoids.

Another less intense absorption band can be seen
between 470 and 490 nm with a peak at 476 nm. In the
absorbance spectra of a solution of the oil, there is a bend
point at 495 nm. However, no such bend can be found in
the spectrum of a solution of the ointment. The patterns of
the oil and ointment spectra are close, and they only vary
in the absorption intensity caused by the various weights
of the samples taken. This closeness in the spectra pat-
terns evidences that the ointment base and its other com-
ponents do not affect the spectral characteristics.
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Fig. 1. Absorption spectra of the hexane solutions of the ointment,
SB oil, standard solution of B-carotene, and an aqueous solution
of potassium dichromate

A preliminarily recorded spectrum of a hexane solu-
tion of P-carotene exhibits a similar pattern; hence,
B-carotene is a light absorbing component of the oil and
ointment, which determines the shape of their spectra,
positions, and intensities of all peaks and bend points.
The spectrum of an aqueous solution of potassium
dichromate is a smooth descending line with a shoulder
between 415 and 450 nm, coinciding with the absorp-
tion maximum of carotenoids. Therefore, this solution
can be used as an external standard for the determination
of carotenoids in terms of B-carotene.

Based on the above, the total content of carotenoids
in the wound-healing ointment can be determined spec-
trophotometrically in the visible spectral area, followed
by the calculation using an aqueous solution of potas-
sium dichromate as an external standard.

Spectrophotometrical identification of B-carotene in
the wound-healing ointment. Spectrophotometrical iden-
tification of carotenoids in the ointment was conducted in
the spectral area between 350 and 550 nm. The absorption
spectrum of an ointment sample corresponds to that of the
standard solution of SB oil: it has a wide absorption band
between 370 and 520 nm with a peak at 449—451 nm, a
less intense absorption band between 470—490 nm with
a peak at 476 nm, and a characteristic shoulder between
423 and 435 nm. The ratio between absorbances at 450
and 476 nm ranges between 1,06 and 1,30. Therefore, the
spectral characteristics of the hexane solution of the oint-
ment prepared for the quantitative determination prove
that it consists of carotenoids, mostly f3-caroten.

Thin-layer chromatography identification of carote-
noids in the wound-healing ointment. The 10 mm lines
with 30 pL of hexane solutions of the ointment and SB
oil (as a standard) were applied to the starting line of
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a Merck Silica Gel 60 F,, thin-layer chromatography
plate. The plate was dried in air and placed in the chro-
matography chamber enriched preliminarily with an
8:2 mixture of hexane and methyltretbutyl ether as a
mobile phase. After complete passing of the solvents
across the plate, it was removed from the chamber, dried
in warm air flux until the solvent’s odor disappeared com-
pletely. Next, a solution of phosphoric-molybdenum acid
in 96% ethanol was sprayed on the plate, followed by its
air-drying and warming in a drying chamber at 105 °C for
5 min. The plate was inspected in visible light to check
for a dark-blue spot with R, = 0,56.

Two spots were found in the chromatogram of the
ointment: the lower one, corresponding to the location,
color, and R to the spot in the chromatogram of the work-
ing standard solution of SB oil, and another wider and
more indistinct spot, probably associated with other lipo-
philic reduction agents present in the ointment (see fig. 2).

Therefore, thin-layer chromatography can be applied
to the identification of B-carotene in the wound-healing
ointment by “Harmony-2000".

The method of quantitative determination of total carot-
enoids (mg/g) in terms of B-carotene in the wound-healing

ointment with SB oil. This determination was conducted
using an aqueous solution of potassium dichromate as an
external standard. The absorbance of the experimental
solutions was determined at 450 nm in 10 mm cuvettes,
with hexane as a reference. The total content of carotenoids
as mg/g was calculated by the formula:

Based on the above statistical values, an extended
uncertainty of the experimental data was calculated as
+0,725%. Therefore, it can be concluded that this inves-
tigation proved that the mean content of carotens in terms
of B-caroten in a series of wound-healing ointment with
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SB oil by “Harmony-2000" was 0,1897+0,00075 mg/g.
Relative uncertainty of the mean content was 0,396%,
which doesn’t exceed the expected value.

o O

Fig. 2. The structure of a thin-layer chromatogram
of the wound-healing ointment: 1 — SB oil;

2 — the ointment
A-V-0,00208

Mr = ————— where:

ir Ay

A — mean absorbance of a solution at 450 nm;
A — absorbance of the reference solution at 450 nm;
0,00208 — an amount of B-carotene in a solution with

All obtained experimental results are shown in table 1,
and table 2 represents the statistical values of the exper-
imental data.

Determination of the linearity limits for the exper-

imental method. 9 standard solutions were prepared to

evaluate the linearity of the studied spectrophotomet-
rical method for the determination of total carotenoids
in terms of B-carotene. Their concentrations were cho-
sen in such a way as to cover the entire practical range
of concentrations of the acting component. The State
Pharmacopeia of Ukraine requires ensuring a range of
80—-120% with a step of 5% for the quantitative determi-
nation of an active pharmaceutical component. Based on
the experimental data (table 3), a diagram representing
the normalized dependence of absorbance on the con-
centration of a carotene-containing solution has been
built (see fig. 3). The linearity of the diagram and its
compliance with the requirements of the State Pharma-
copeia of Ukraine are represented in table 4 (State Phar-
macopoeia of Ukraine, 2025).

Table 3
Evaluation of linearity of the method
for quantitative determination of total carotenoids
in terms of B-carotene

the absorbance equal to that of the standard solution of N C, C C Mean A
potassium dichromate; % | (mg/g) | " | absorbance ™
V — a volume of the experimental solution; 1 80 | 0,1921 {100,1 0,404 80,00
m_— weight of a sample, g. 2 85 10,1924 | 100,2 0,430 85,15
s Table 1 3 90 | 0,1923 | 100,2 0,455 90,10
R L 4 95 10,1922 | 100,1 0,480 95,05
Determination of the quantitative content of total 5 100 0.1919 [ 100,0 0.505 100,00
carotenoids in terms of B-carotene in the wound- 6 105 ] 0.1920 100:0 0.530 104,95
healing ointment with SB oil (*) 7 110 0,1916 | 99,8 0,554 109,70
No Sample Absorbance .Content of total carotenoids 8 115 0,1912 | 99,6 0,578 114,46
mass, g in terms of B-carotene, mg/g 9 120 0,1909 | 99,4 0,602 119,21
1 | 05494 | 0,500 0,191 Reference | 100 0,1919 [ 100,0| 0,505
2 0,5520 0,497 0,189
3 0,5500 0,496 0,189
4 [ 05498 | 0499 0,190 Table 4
5 0,5509 0,505 0,192 Evaluation of the linearity of the method
6(*) Aojjt)giw 0,490 0,187 for experimental determination of total carotenoids
oo in terms of B-carotene
Table 2 Required by .
Some metrological values of the experimental data Parameter Value | by o rmacopeia | COMPlES
from table 1 Slope (tangent), b 0,9795 - -
Metrological parameter Value Standard deviation, 0.0044 _ B
Mean content, mg/g 0,1897 S, ’
Variance, S2 3,067x10° Constant term, a 1,89 <5,1 Yes
Standard deviation of a separate value, S 0,001757 Standard deviation, 0.448 _ _
Reliability, P, % 95 S, ’
Student’s t-test, t (P,f) 2,57 dR:‘filgggLs?gdard 0,172 <1,69% Yes
Confidence interval of the mean content, AX 0,00075 Correlati(;n 0
Relative uncertainty of the mean content, ¢, % 0,396 coefficient, r 0,9999 20,99236 Yes
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Fig. 3. A normalized dependence of the solution’s absorbance on the concentration
of an active compound

As seen from the experimental data, the required lin-
earity is maintained across the entire range of concen-
trations involved in this investigation. Therefore, it can
be concluded that the proposed method is suitable for
the reliable determination of total carotenoids in terms
of B-carotene with a possible deviation of £20%.

Conclusions. 1. Suitable and cost-effective quality
control methods were developed to quantify carote-
noids in extemporaneously-made ointments with Sea
Buckthorn oil.

2. Thin-layer chromatography and spectropho-
tometry are proposed to identify p-carotene in a
wound-healing ointment with Sea Buckthorn oil man-
ufactured extemporaneously by the “Harmony-2000”
drugstore chain 2. A spectrophotometric method and
a thin-layer chromatography are proposed for the

identification of total carotens in the wound-healing
ointment produced by “Harmony-2000".

3. It is confirmed that a direct single-wave absorb-
ance spectrophotometry followed by an external
standard processing of the data can be applied to the
quantitative calculation of the content of total carotens
in the ointment.

4. It is shown that other components of the ointment
do not impair the reliability of this photometrical method.

5. The complete predicted uncertainty of the
method is approximately +0,725%.

6. Linearity of this method complies with the
requirements of the State Pharmacopoeia of Ukraine.

7. It was found that the content of total carote-
noids in terms of B-carotene in the wound-healing
ointment ranged within (0,1897+0,00075 mg/g).
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