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Development of the spectrophotometric method
for the quantitative determination of phenolic
compounds calculated with reference to 6-gingerol
in tablets based on a dry ginger extract

Zingiber officinale has a wide range of pharmacological properties, including hypoglycemic and antioxidant ones.
Most literature sources associate the pharmacological activity and mechanism of action of ginger with the content of
phenolic compounds, and in particular gingerol.

Aim. To develop the spectrophotometric method for the quantitative determination of the total amount of phenolic
compounds calculated with reference to 6-gingerol in tablets based on a dry ginger extract.

Materials and methods. The study object were tablets with an average weight of 0.5 g containing 0.3 g of a dry
ginger extract (manufacturer — “Medagroprom”, Dnipro) obtained by the direct compression method. The spectrophoto-
metric method was used to determine phenolic compounds calculated with reference to 6-gingerol.

Results and discussion. The spectral characteristics of a standard sample of 6-gingerol, a predominant sub-
stance among biologically active phenolic compounds of ginger, have been studied. It has been shown that its absorp-
tion spectrum in the range from 220 to 400 nm contains one absorption band with a maximum at 281 nm, which can be
used as an analytical absorption band for the quantitative determination by absorption spectrophotometry. It has been
proven that excipients do not interfere with the quantitative determination of the total amount of phenolic compounds in
the composition of tablets with a dry extract of ginger since they do not absorb electromagnetic radiation in the region
of the analytical maximum. It has been found that the content of the total amount of phenolic compounds calculated
with reference to 6-gingerol in the experimental batch of tablets is 0.03556 + 0.0088 g/tab. The relative uncertainty of
the mean determination was 1.007 %.

Conclusions. The spectrophotometric method for the quantitative determination of the total amount of phenolic
compounds calculated with reference to 6-gingerol in tablets based on a dry ginger extract with the subsequent calcu-
lation by the standard method has been developed. It can be used to develop quality control procedures for the tablets
under research.
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B. A. Anxanad Manek, B. O. I'pygbko, O. A. PybaH, H. A. lTepb6iHa, O. B. 'Bo3aunk
HauioHanbHWi hapmaueBTMYHUI yHiBepcuTeT MiHICTepCTBa OXOPOHU 300POB’A YKpaiHu
Po3po6ka cnekTpooTOMEeTPUYHOI METOAUKM KiNlbKiCHOro BU3HAYEHHA CyMU
cdeHONbHUX cnonNyK y nepepaxyHKy Ha 6-riHrepon y TabneTkax Ha OCHOBi CyXoro
eKCTpakKTy iMmoupy nikapcbkoro

IMBUMp nikapCbkWiA Mae LLUMPOKNUIA CnekTp dhapMaKonoriYHMX BNacTUBOCTEN, cepen SKUX TinornikeMmiyHi Ta aHTu-
oKcuAaaHTHI. BinbLicTb niTepaTypHUx akepen noe’sidye hapMaKkororiyHy akTUBHICTb Ta MEXaHiam Aji iMompy 3 BMiCTOM
Y HbOMY (PEHONBHUX CMONYK, 30KpeMa riHrepony.

MeToto faHoi po6oTu € po3pobka cnekTpohoTOMETPUYHOT METOAMKN KiflbKICHOrO BU3HAYEHHSA CyMWN (PeHONbHUX
CronyK y nepepaxyHky Ha 6-riHrepon y TabneTkax Ha OCHOBI CyXOro eKCTpakTy iMOUpy NikapCbKoro.

Matepianu Ta metogu. O6’ekTOoM oCnimKeHHst Bynu TabneTkn, OTpUMaHi METOA0OM NPSIMOrO NPeCyBaHHS 3 cepea-
Hboto mMacow 0,5 1, wo mictatb 0,3 © cyxoro ekcTpakTy imbrpy nikapcbkoro (BupobHuk «MegarponpomM», M. [JHINpo).
[Ins BU3HaYeHHs1 (EHOMNMBHNX CNOMYK Y MepepaxyHKy Ha 6-riHrepor BUKOPUCTOBYBany CNeKTPOOTOMETPUYHY METOAVIKY.

Pe3ynsraTy Ta ix 06roBopeHHsA. BuBYeHi cnekTparnbHi XxapakTepUCTUKN CTaHAaPTHOro 3paska 6-riHrepony, SKun
€ NepeBaXxaryol Pe4oBMHOK cepep BionoriyHO akTUBHUX (PEHOMNBHMX CNONYK iMOKUpy nikapcbkoro. MokasaHo, Lo y noro
abcopbuiiHomy cnekTpi B obnacTi Big 220 o 400 HM MICTUTLCS OiHA CMYra NOrMIMHAHHSA 3 MakCUMYMOM Mpu 281 HMm,
sika MoXke ByTu BUKOpUCTaHa Sk aHaniTu4Ha cMmyra BOMpaHHsA A4S KiNbKiCHOro BU3Ha4YeHHs MeTogoM abcopbuiiHoi
cnekTpodoTomeTpii. [loBeaeHo, Lo AONOMDKHI PEHOBUHM HE 3aBaXatoTb KiflbKICHOMY BU3HAYEHHIO CYMU (PEHONbHUX
CMonyk y cknagi TabneTok 3 CyXnm eKCTPakToOM iMOUPY, OCKINbKN HE MOMMMHaKTb €NeKTPOMarHiTHOro BUNPOMiHIOBaHHS
B 06racTi aHaniTM4HOro MakcMMmymy. BcTaHOBNEHO, L0 BMICT CyMu hEHONBbHUX CMONYK Yy NepepaxyHKy Ha 6-riHrepon
B eKcnepuMeHTanbHin cepii Tabnetok cknagae 0,03556 + 0,0088 r/1. BigHOoCHa HEBM3HAYEHICTb CepeaHbOro BU3Ha-
yeHHsa cknana 1,007 %.

BucHoBkuK. Po3pobneHo cnekTpodoTOMETPUYHY METOAMKY KiflbKiCHOrO BU3HAYEHHST CyMU (heHOMNBbHUX CMOMyK Yy ne-
pepaxyHKy Ha 6-riHrepon y Tabnetkax Ha OCHOBI CyXOro eKCTpakTy iMOMpy NikapcbKoro 3 HAaCTYMHUM PO3paxyHKOM 3a
METOLOM CTaHAapTy, Aka MoXe ByTu BUKOpMUCTaHa npu po3pobLi METOAMK KOHTPOIO AKOCTi AOCHIAXYBaHUX TabrneTok.

Knrovoei cnosa: ciekmpoghomomemp; cyxuli ekcmpakm, iMbup, mabrnemku, eiHeeposn; uyykposul Oiabem
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HauwnoHanbHbIN hapmaueBTuyecknii yHmuBepcenteT MnHucTepcTea 3gpaBooXpaHeHnst YkpanHbl

Pa3paboTka cnekTpotoToMeTpnYeCKoOn METOAUKU KONIMYECTBEHHOro onpeaeneHus
CYMMbI (peHONbHbIX COeaUHEeHU B NnepecyeTe Ha 6-rMHrepon B TabneTkax
Ha OCHOBEe CyXOro 3KCTpaKTa UMbups nekapcTBeHHOro

VIMOUpb NekapCTBEHHbIM MMEET LUMPOKUIA CTIEKTP ddapMaKororMyecknx CBOMCTB, cpeam KOTOPbIX rMMoriMkeMuyeckme
W aHTUOKCUAAHTHbIE. BONbLUMHCTBO NUTEPaTYPHbLIX UCTOYHUKOB CBA3bIBAET (hapMaKoriormiyecKyto akTUBHOCTb 1 Mexa-
HU3M OEeNCTBUS UMOMPS C COAEPKAHNEM B HEM (DEHONbHbBIX COEAMHEHWI U B YACTHOCTM MHrepona.

Llenbto gaHHOM paboTbl ABRsSieTcs pa3paboTka CnekTpohOoTOMETPUYECKON METOAMKN KONTMYECTBEHHOTO onpeae-
NeHNsi CyMMbl (DEHOMbHBIX COEAMHEHWI B NepecyeTe Ha 6-rmHrepon B TabneTkax Ha OCHOBE CyXOro 3KCTpakTa MMoups
neKkapCTBEHHOrO.

Matepuansi n metogbl. O6beKTOM UccrnenoBaHus Obiny TabneTky, Nony4YeHHbIe METOAO0M NPSIMOro NPECCOBAHMS
co cpepnHeri maccow 0,5 r, cogepxatyme 0,3 r cyxoro akcTpakTa umbrpsi nekapcTBeHHoro (npounssoautens «Megarpo-
npomy, I. AHenpo). [nsa onpegeneHnsa eHoNbHbIX COEAMHEHUI B MepecyeTe Ha 6-rmMHrepon ncrnonb3oBanmn CrnekTpo-
POTOMETPUYECKYHO METOAMKY.

PesynbtaThl n nx obecyxaeHue. V3ydeHbl cnekTpanbHble XxapakTepucTrkn ctaHgapTHoro obpasua 6-ruHrepona,
KOTOpbIN ABRsieTcs npeobnagaoLwnm BeLLeCcTBOM cpean BMonorniyeckn akTuBHbIX PEHOMbHbLIX COEANHEHUA NMBMPS
nekapctBeHHoro. NokasaHo, 4YTo B ero abcopbumoHHoM cnekTpe B obnactu ot 220 go 400 HM cogepXutcs ogHa
romnoca MnormnoLweH1s ¢ MakcMMyMoMm npu 281 HM, KoTopasi MOXeT ObITb UCMONb30BaHa Kak aHanuTuyeckas nosoca
MOrTIOLLEHMS NS KONMYECTBEHHOTO OnpeaeneHns MetoaoM abcopOLUMoHHON criekTpodhoTomeTpun. [lokasaHo, YTo BCMO-
MoraTenbHble BELLECTBA HE MEeLLakT KONMMYECTBEHHOMY OnpeaeneHno CyMMbl (DEHONMbHbIX COEAMHEHUI B COCTaBe
TabneToK C CyxMM 3KCTPAKTOM UMOUPSI, MOCKOMbKY HE MOrMOLLAKT 3NeKTPOMAarHUTHbIE N3NyyYeHns B obnactu aHanm-
TUYECKOro MakCMMyMa. YCTaHOBMEHO, YTO coaepKaHne CyMMbl (DEHOMbHbIX COEANHEHUI B NepecyeTe Ha 6-ruHre-
pon B aKcrnepumeHTanbHol cepun Tabnetok coctaensieT 0,03556 + 0,0088 r/1. OTHocuTenbHas HeonpeaeneHHOCTb
cpenHero onpeaeneHus coctasuna 1,007 %.

BbiBoabl. PazpaboTtaHa cnekTpodoTomeTpryeckas MeToamnka Kornm4yeCcTBEHHOo onpeaeneHnst CyMMbl (heHorb-
HbIX COeAVMHEHWI B NepecyeTe Ha 6-rmHrepor B TabrneTkax Ha OCHOBE CyXOro aKCTpakTa MMOMps NiekapCTBEHHOTO C Nocrie-
OYIOLWMM pacyeToM no MeToAy CTaHOapTa, koTopas MOXET OblTb MCMONb30oBaHa Npu paspaboTke METOAMK KOHTPONA

KayecTBa uccrnegyembix TabneTok.

Knrodesnble cnoea: ciekmpoghomomemp; cyxol aKkcmpakm,; umMbupb; mabnemku; 2uHeepors; caxapHbil Ouabem

Introduction. Ginger (Zingiber officinale Roscoe)
is a perennial herbaceous plant of the Zingiberaceae family.
It is cultivated in many tropical and subtropical countries,
including Australia, Nigeria and Haiti; moreover, China
and India are the world’s leading producers of ginger.

In folk medicine, ginger is used to treat colds, rheu-
matism, angina, and digestive disorders, such as dys-
pepsia, nausea, vomiting, gastritis, and diarrhoea. Lately,
ginger has attracted attention because of its wide range
of pharmacological activities, such as antitumor, anti-
oxidant, anti-inflammatory, anti-diabetic, cytotoxic, anti-
platelet ones [1].

The main bioactive components of ginger are essen-
tial oils, as well as phenolic compounds, such as ginge-
rol and shogaol, which are responsible for the particular
pungent taste of the plant. The preliminary pharmaco-
logical studies have made it possible to associate the hypo-
glycemic and antioxidant activity of a dry ginger extract
with the 6-gingerol content [2, 3]. This confirms the rele-
vance and prospects of its use for the development of
hypoglycemic drugs [4].

To determine the total amount of phenolic compounds,
which 6-gingerol belongs to, in herbal medicines, the spectro-
photometric analysis is widely used [5].

Therefore, the aim of this work was to develop
the spectrophotometric method for the quantitative de-
termination of the total amount of phenolic compounds
calculated with reference to 6-gingerol in tablets based
on a dry ginger extract.

Materials and methods.The study objects were tab-
lets with an average weight of 0.5 g, containing 0.3 g

of a dry extract of ginger (manufacturer — “Medagroprom”,
Dnipro). They were obtained by the direct compression
method [6].

The solution of 6-gingerol by HPLC (manufactured
by Aktin chemicals, Inc., China) was used as the standard
solution.

On the basis of the previous studies of a dry ginger
extract the optimal solvent — 40 % ethyl alcohol — was
selected; it allowed the maximum extraction of pharma-
cologically active amount of phenolic compounds from
the dry extract composition [7].

To quantify the total amount phenolic compounds
calculated with reference to 6-gingerol in tablets the test
solution, placebo solution and comparison solution were
prepared.

Test solution and placebo solution. Place approxi-
mately 0.15 g of the powdered tablets or 0.06 g of
the powdered mixture of excipients (accurate weight)
in a 50 ml volumetric flask and add 30 ml of 40 % etha-
nol. After heating on a water bath, stirring and subse-
quent cooling dilute the solution to the volume with the same
solvent. Filter the resulting solutions through a “blue ribbon”
paper filter removing the first 5 ml of the filtrates. Place
5 ml of the solutions’ filtrates in 25 ml flasks and dilute
to the volume with ethanol 40 % while stirring.

Comparison solution. Place 100 mg of the standard
sample of 6-gingerol in a 50 ml volumetric flask, dilute
the solution to the volume with 96 % ethanol and mix.
After that place 1 ml of the initial solution of gingerol
in a 50 ml volumetric flask, dilute to the volume with
40% ethanol and mix.
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Fig. Absorption spectra of 6- gingerol, tablet mass and placebo solutions in 40 % ethanol

For the solutions obtained on an Evolution 60-S spectro-
photometer the absorption spectra (Fig.) were taken in
the range of 220-400 nm, and the optical density was
determined at a wavelength of 281 nm in cells with
a layer thickness of 10 mm. As the control solution 40 %
ethanol was used.

Results and discussion.As can be seen in Fig., the ab-
sorption maxima of the standard 6-gingerol solution and
the test solution of tablets with a dry ginger extract comple-
tely coincide in the absorption spectra of the solutions
analyzed in the range from 220 to 400 nm. They contain
one absorption band in the region where the aromatic
compounds usually absorb with a maximum at 281 nm.
The absorption band of the tablet mass solution is much
wider, indicating the presence of the total amount of phe-
nolic compounds with the similar structure. The coinci-
dence of maxima indicates the possibility of their total
quantitative determination with conditional calculation
to 6-gingerol. The placebo solution does not absorb ultra-
violet radiation in the region specified and thus cannot
affect the results of the spectrophotometric quantitative
determination of the total amount of biologically active
compounds.

According to the results of determining the optical
density of the test solutions and comparison solutions,
the content of phenolic compounds in one tablet (in grams)
calculated with reference to 6-gingerol was found by
the formula:

AXV XV xm > Vo, < m,

T AstxmsXVZXVistXV?ast
where: 4, — is the optical density of the standard so-
lution; 4 — is the optical density of the test solution;
V', —is the volume of the first volumetric flask for prepa-
ration of the test solution; V|, —is the volume of the first
measuring flask for preparation of the standard solution;
V, —1is the volume of the aliquot when preparing the test
solution; ¥, —is the volume of the aliquot when prepa-
ring the standard solution; V; — is the volume of the se-
cond dilution of the test solution; V,, — is the volume of
the second dilution of the standard solution; m, —is the sample
weight of powdered tablets; m,, — is the weight of the stan-
dard 6-gingerol sample; m, — is the average weight of
a tablet.
The results are shown in Tab. 1.

Table 1

The results of the quantitative determination of the experimental samples of tablets with a dry ginger extract

The content of the total amount of phenolic
No Weight of the sample, g Optical density, A compounds calculated with reference to
6-gingerol, g/tablet
1 0.1449 0.417 0.03556
2 0.1462 0.430 0.03637
3 0.1508 0.421 0.03448
4 0.1496 0.427 0.03524
5 0.1519 0.451 0.03669
6 0.1511 0.429 0.03502

Notes: A, =0.398; m,— 0.4914 g.
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Table 2
Metrological characteristics of the analysis results
The total amount of phenolic 5 0 -y
compounds found, g/g X 9 5 5 P, % t(p,f) AX,, €%
0.03556
0.03637
0.03448 ;
0.03524 0.03556 | 6.98 x 10 0.000836 95 2.57 0.000877 1.007
0.03669
0.03502

Notes: S? — dispersion; S — standard deviation (separate determination); P — reliability; t (p,f) —Student’s criterion; AX,, — confidence interval
of the mean determination; € — relative uncertainty of the mean determination, %.

The data obtained were subjected to statistical pro-
cessing. The results are presented in Tab. 2.

Conclusions and prospects of further research

1. The spectral characteristics of a standard sample
of 6-gingerol, a predominant substance among biologi-
cally active phenolic compounds of ginger, have been
studied. It has been shown that its absorption spectrum
in the range from 220 to 400 nm contains one absorption
band with a maximum at 281 nm, which can be used
as an analytical absorption band for the quantitative de-
termination by absorption spectrophotometry.

2. It has been proven that excipients do not interfere

metry method since they do not absorb electromagnetic
radiation in the region of the analytical maximum.

3. The method of the quantitative determination of
the total amount of phenolic compounds calculated with
reference to 6-gingerol by the method of direct one-wave
absorption spectrophotometry with the subsequent cal-
culation by the standard method has been developed.

4. According to the method developed it has been
found that the content of the total amount of phenolic
compounds calculated with reference to 6-gingerol in
the experimental batch of tablets is 0.03556 & 0.0088 g/tab.
The relative uncertainty of the mean determination is

1.007 %.
Conflict of interests: authors have no conflict of in-
terests to declare.

with the quantitative determination of the total amount of
phenolic compounds in the composition of tablets with
a dry extract of ginger by the absorption spectrophoto-
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