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Abstract — This research focuses on the quantitative determination of rutin, a naturally occurring bioflavonoid, in
different varieties of green and black tea. Rutin is widely recognized for its strong antioxidant, anti-inflammatory, and
capillary-protective properties, making it an important indicator of the nutritional and functional value of tea. Accurate
determination of its concentration is essential for evaluating tea quality, comparing different tea varieties, and assessing
their potential health benefits. In this study, representative samples of commercially available green and black teas were
selected and subjected to extraction under optimized conditions to maximize the recovery of rutin. The experimental
procedure included sample preparation, extraction, purification, and quantitative analysis using a volumetric analytical
method. The proposed method is characterized by its simplicity, relatively low cost, and satisfactory accuracy and
reproducibility, making it suitable for routine laboratory analysis. Quantitative measurements were performed for each
tea sample, and the obtained data were statistically processed to evaluate the reliability of the results. The analysis revealed
significant differences in rutin content between green and black tea samples, reflecting the influence of tea processing,
particularly the degree of fermentation, on the preservation of flavonoids. Green tea generally exhibited a higher
concentration of rutin than black tea, confirming that oxidative processing reduces the content of this biologically active
compound. The findings demonstrate that the proposed analytical approach provides an effective means of determining
rutin in tea and can be applied in quality control, food chemistry, and nutritional research.

Keywords — rutin, green tea, black tea, bioflavonoids, volumetric analysis method, quantitative determination,
antioxidants.
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AHnoamna — By 3epTTEy OpTYPJIi )KACHUT JKOHE Kapa mai copTTapblHAaFel TaOuru 6nModaaBoHOW ] OOJBIN TaOBUIATHIH
PYTHHHIH MOJIIIEpiH CaHABIK aHBIKTayFa apHaJFaH. PyTHH e3iHiH jKOFapbl aHTHOKCHIAHTTHIK, KAOBIHYFa KapChl KOHE
KBUITAMBIpJIApABl KOPFAyIIBl KACHETTePIMEH KEHIHEH TaHBUIFaH, COHIBIKTAH OJ INANABIH TaraMABIK KOHE
(YHKIMOHAJIBIK KYHIBUIBIFBIH CUIATTAMTBIH MaHBI3IBI KOpCeTKITepaiH Oipi OombIn Ta0pasl. OHBIH MOIIIEepiH 1o
aHBIKTAy 1Al camacklH Oaranay, SpTYpJi IIail TypJepiH CalbICTHIPY JKOHE OJIapJbIH ajlaM JCHCAYJbIFbIHA QNIEyeTTi
naiJacklH aHBIKTAY YIIiH MaHbBI3AbL. 3epTTey O0apbhIChIHAa KOMMEPLHSIBIK KOJDKETIMIL JKachll sKoHE Kapa IIai yirinepi
TaHJAJIBIN AJIBIHBIN, PYTHHHIH OapblHIIA TOJIBIK OOIHII INBIFYBIH KaMTaMachl3 €Ty MaKCaThIH/A OHTaHIaH/IBIPbUIFaH
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JKaFIamnapaa SKCTPAKITUS JKYPri3iuiai. IKCTIEPUMEHTTIK dMlicTeMe YATIIep i JalbIHIay, SKCTPAKIUsAIAY, Ta3apTy KoHE
KOJeMIK Tajaay oJiCiH TMaljaliaHa OTBIPHIT CAHABIK AaHBIKTay Ke3eHJCpPIH KaMTBIABL. Y CBHIHBUIFAH OJIiC
KaparaifbIMABIIBIFBIMEH, CaIBICTEIPMANIBI TYPAEC TOMEH IIBIFBIHIBUIBIFEIMEH, COHIAW-aK >KeTKUTIKTI IOJIiri KoHe
HOTIDKEJIEPIiH KaKChl KAl TaJIaHFBIINTHIFBIMEH epeKIeIeHe i, Oy OHBI KYHACTIKTI 3epTXaHaIbIK TOXipruOeae KoIaanyra
MYMKIHIIK Oepemi. Op0ip mmraif yirici O0MbIHIIA CAaHABIK OJIIEYIIep KYPTi3UIil, adblHFaH HOTIDKEICPAiH CeHIMIUTITIH
Oarayay YIIiH CTaTHCTHUKAIBIK OHICY OPBIHAAIIBL. 3epTTEy HOTIDKENEpi jKachll JKoHE Kapa IIail yirinepiHmeri pyTuH
MOJIIIEPIHiH aWTapJIbIKTail aibIpMalIbUIBIKTApbIH  KOPCETTi, OyJl Imaiasl eHJIey TEXHOJOIMACHIHBIH, acipece
(dbepMeHTaNUs TOPEKECIHIH, (DIABOHOMITAPABIH CaKTadyblHA OCEp €TCTiHIH moneniecimi. JKanmel anraHmga, >Kachul
LIaiiIaFel PYTHH MOJIIIep] Kapa llaiFa KaparaHja >KOrapbl 00, OyJI TOTHIFY Mpomeci 0apbIChIHAA OCHI OHOJIOTHSIIBIK
OenceH i KOCHUIBICTBIH MOJIIIepl TOMEHACHTIHIH pacTaiiibl. AJIBIHFaH HOTIDKENEp YChIHBIIFAH aHATUTUKAIBIK TOCUINIH
mail KypaMbIHAAFbl PyTHH MOJILEpiH TUIMI aHBIKTayFa MYMKIHJIK OEpeTiHiH )KoHEe OHBbI camaHbl OaKpUIay]a, Taram
XMMUSICBIH/A )KOHE TAMaKTaHy callaChIHAAFbI FEUIBIMU 3€pTTEYIIepe KoJiaHyFa 00JaTIHBIH KOPCETEIl.

Tyitin ce30ep — pyTWH, Xachll IIal, Kapa Imaf, OWoQIaBOHOMATAp, KOJIEMIIK Taumay oJici, CaHIBIK AaHBIKTAY,
AQHTHOKCHIAHTTAP.
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Annomayua — Hacrosiee HcClIe0BaHNHE MOCBAIICHO KOJMYECTBEHHOMY OMNPEACICHUI0O PYTHHA — TPHPOTHOTO
OMO(IABOHOKMIA — B PA3IMYHBIX COPTAX 3€JICHOIO U YEPHOTO 4as. PYyTHH NIMPOKO U3BECTCH CBOMMH BBIPAKCHHBIMU
aHTHOKCUIaHTHBIMH, TIPOTHBOBOCHATUTEIHHBIMI U KATMIIISIPOIIPOTEKTOPHBIME CBOWCTBAMH, YTO JETAET €r0 Ba)KHBIM
moKazarejieM MHUIEBOW M (DYHKIMOHATBHON IEHHOCTH Yas. TOYHOE OImpeleNieHHe ero COACpIKaHMs UMeeT OOIbIIoe
3HAYCHUE IS OICHKU KadecTBa 4as, CPAaBHEHHUS Pa3IIMYHBIX COPTOB M ONPENEICHUS MX MOTCHIMATBHOW MONB3BI IS
3I0POBBSI YeIOBeKa. B xoJe mccaemoBaHus OBLIH OTOOpaHBI 00pa3bl KOMMEPUYECKH JTOCTYITHBIX COPTOB 3EJCHOTO U
YEepHOTO Yasi, KOTOPHIE MOJBEPraliCh IKCTPAKIUN B ONTHMH3HPOBAHHBIX YCIOBHAX IJIS MAKCHMAIILHOTO W3BIICUCHHS
pyTHHA. DKCIlepUMEHTaIbHAs METOIWKA BKIIFOYalia TIOATOTOBKY 00pa3IoB, SKCTPAKIIHIO, OYUCTKY M KOJMYECTBEHHBIN
aHaJN3 C HCIOJIb30BaHUEM MeTona 00seMHOro aHamu3a. IIpeamaraemslii MeTOJI OTIMYAETCA MPOCTOTOM BBIIOIHEHHS,
CpPaBHUTEIHLHO HHU3KOW CTOMMOCTBHIO, a TAaK)K€ JOCTATOYHOW TOYHOCTHIO M BOCIPOU3BOJUMOCTHIO PE3yJbTaTOB, UYTO
JIefaeT ero MPUTOAHBIM JIJIsl PyTUHHOTO JabopaTtopHOro npuMeHeHus. KonnmuecTBeHHbIe U3MEPEHHS OBLIIN MPOBEIEHBI
Ul Kakaoro obpasiia yas, a TOJydeHHBbIe JaHHble 00pa0OTaHbl CTATHUCTUYECKUMHU METOJaMU JIJIs OLEHKH
JIOCTOBEPHOCTH PE3yJIbTAaTOB. AHAJHN3 BHISIBWI CYIIECTBEHHBIE Pa3IMYMsl B COJAEPKAHUM PYyTHHA Mexay oOpasnamu
3€JICHOTO W YEPHOTO 4Yas, YTO OTPaXKaeT BIUSHHE TEXHOJOTHHA OOpaOOTKH, B YACTHOCTH CTEIeHW (EpMEHTAINH, Ha
COXPaHHOCTHh ()TABOHOMAOB. B 1iemoM 3eneHBIN Yail XapakTepu3oBajics Ooliee BBHICOKMM COJIEpKAHWEM PYTHHA II0
CpPaBHEHHIO C YCPHBIM 4YaeM, YTO MOJTBEPIKIACT CHIKCHUE KOHIICHTPALUU JIaHHOTO OHOJIOTHYECKH AKTHBHOTO
COCIIMHEHUS B MPOIIECCe OKUCIUTENbHOH 00paboTku. [lomydeHHbIe pe3yabTaThl IEMOHCTPUPYIOT, YTO MPEIIOKESHHBII
AHATUTHYCCKUIA TOX0] ABJsIeTCs 3P (PEKTUBHBIM CPEICTBOM ONPEACICHUS COACPKAaHUS PYTHHA B Yae M MOXKET OBITh
HCTIOJIB30BaH IMPU KOHTPOJIE KAYECTBA, B MUIICBON XUMHH U HCCIICJOBAHUSIX B O0JIACTH MUTAHUSL.

Knroueeswvie cnoe — pytuH, 3eneHbld Yail, YepHBIN 4ail, 6M0(hIaBOHOUIBI, METOJ] 00BEMHOTO aHANN3a, KOJIMUECTBEHHOE
onpe/ieNIeHNe, aHTHOKCHIAHTHI.

MAIN PROVISION sufficiently —accurate determination of rutin

The study presents a quantitative determination
of rutin content in different varieties of green and
black tea using a volumetric analysis method. The
proposed approach provides a simple, rapid, and

concentration, making it suitable for comparative
analysis of tea samples. The obtained results revealed
differences in the rutin content between green and
black tea, demonstrating the influence of tea
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processing methods on the preservation of
bioflavonoids and the antioxidant properties of tea.
The developed method can be applied for quality
control and evaluation of tea products based on their
rutin content.

INTRODUCTION

Rutin (vitamin P) is the name given to a group of
biologically active substances of plant origin
(bioflavonoids and polyphenols), including rutin,
anthocyanins, flavones, flavanols, catechins, and
others, with more than 150 compounds identified.
These substances contribute to strengthening the
walls of blood vessels [1].

Strictly speaking, vitamin P is not a true vitamin,
since bioflavonoids do not perform essential life-
supporting functions in the human body. Rather, they
are plant phenolic compounds that possess
antioxidant properties and exhibit capillary-
strengthening activity. Rutin was first isolated in
1842 from the plant Ruta graveolens (common rue).

Among the biologically active substances with
vitamin P activity, catechins are the most widespread
in nature. They are found in particularly high
concentrations in tea. A review of scientific literature
revealed limited information regarding the flavonoid
content of different tea varieties. Therefore, the
practical significance of the present study lies in
investigating the flavonoid composition of various
black and green tea samples.

Compounds exhibiting vitamin P activity are
widely distributed in nature. The flavonoid content of
several food products is presented below [2].

Bioflavonoids act synergistically with vitamin
C. They participate in the regulation of collagen
synthesis and inhibit the enzyme hyaluronidase,
thereby contributing to the stabilization of connective
tissues and blood vessel walls. Bioflavonoids also
possess detoxifying properties, enabling them to bind
heavy metals and protect adrenaline from oxidation.

In addition, they exhibit antioxidants, anti-
inflammatory, antitumor, anti-atherosclerotic,
antimutagenic,  antispasmodic,  hypoglycemic,

wound-healing, and microcirculation-regulating
effects. They strengthen capillary walls, contribute to
the prevention of oncological diseases, regulate bone
mineralization, inhibit aldolase and C-reactive
protein, and help prevent disorders associated with
oxidative stress.

Since flavonoids cannot be synthesized in the
human body, they must be obtained through the diet.

A deficiency of bioflavonoids increases capillary
permeability, leading to hemorrhages, general
weakness, fatigue, and pain in the arms and legs.

Vitamin P and vitamin C are closely associated.
Rutin reduces capillary permeability, protects them
against oxidative damage, and enhances the
absorption of vitamin C. By increasing capillary
strength, rutin decreases edema and bleeding, thereby
reducing the risk of internal hemorrhage, preventing
capillary fragility, and inhibiting the formation of
atherosclerotic plagues.

Compounds belonging to the vitamin P group are
metabolized into phenolic acids, which are
subsequently utilized by the body for the synthesis of
other biologically important compounds.

Research gap. Although numerous studies have
investigated the antioxidant properties of green and
black tea, limited attention has been paid to the
comparative quantitative determination of rutin
content using simple, rapid, and cost-effective
analytical methods. Most existing research relies on
sophisticated instrumental techniques, such as high-
performance liquid chromatography (HPLC), which
require expensive equipment and specialized
laboratory conditions. Consequently, there is a need
for an accessible and reliable alternative method that
can be used for routine analysis and quality
assessment of tea products. This study addresses this
gap by applying a volumetric analysis method for the
guantitative determination of rutin in different
varieties of green and black tea and comparing their
rutin content..

Novelty statement. The novelty of this study lies
in the application of a simple and cost-effective
volumetric analysis method for the quantitative
determination of rutin in different varieties of green
and black tea. Unlike conventional studies that
mainly rely on instrumental techniques, this research
demonstrates the feasibility of using an accessible
analytical approach for routine quality assessment.
The comparative evaluation of rutin content in green
and black tea provides new data on the influence of
tea processing on the preservation of bioflavonoids
and antioxidant compounds.

METODOLOGY

In this study, the volumetric titration method was
employed. According to the analytical procedure
described in the literature [3], the quantitative
determination of flavonoids is based on their ability
to undergo oxidation by potassium permanganate
(KMnO4).

The samples were prepared for analysis as
follows: 1.0 g of each tea sample was finely ground
and extracted with 50 cm3 of hot distilled water. The
extraction time was 5 minutes.

For the titration, 10 mL of the obtained extract
was transferred into a flask, followed by the addition
of 10 mL of distilled water and 6 drops of indigo,
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carmine indicator. The solution was then titrated with
0.05 N potassium permanganate (KMnO4) until a
pale-yellow endpoint was reached.

Experimental results showed that 1 mL of 0.05
N potassium permanganate solution oxidizes 3.2 mg
of rutin.

Three different varieties of green tea and black
tea were selected for flavonoid analysis. The weighed
samples were measured using an analytical balance
with an accuracy of 10-4 g. To improve the reliability
of the results, all experiments were carried out in

Table 1 - Rutin content in extracts of black tea varieties

triplicate, and the final values were expressed as the
arithmetic mean of the three determinations.

RESEARCH RESULTS AND DISCUSSION
The data obtained made it possible to calculate
the vitamin P (rutin) content in different varieties of
green and black tea. The analytical results, based on
potassium permanganate titration, are presented in
Tables 1 and 2.

Product m, g V (p-p KMnOy4), Mt w, %

Nuri 1.003 2.4 2.99

Ahmad 1.005 3.8 3.83

Ceylon Karagoda tea 1.006 3.6 3.67
Table 2 - Rutin content in extracts of green tea varieties

Product m, g V (p-p KMnOy4), M w, %

Te Guanyin 1.004 1.9 1.91

Gapshauer tea 1.005 2.1 2.08

Huang Cha 1.003 0.8 0.80

The calculations showed that the rutin content in
the black tea samples ranged from 1.99% (Brooke
Bond tea) to 3.67% (Ceylon Karagoda tea).

For the green tea samples, the rutin content varied
from 0.80% (Huang Cha tea) to 2.08% (Gapshauer
tea). The obtained values are in good agreement with
the published literature data [4].

Based on these results, it was established that the
flavonoid content in black tea is approximately 1.8-2.5
times higher than that in green tea. This difference may
be attributed to the manufacturing processes, as well as
to the processing and storage conditions of different tea
varieties. In general, tea production involves the
fermentation of tea leaves at elevated temperatures
(approximately 170-180°C), and the duration of
fermentation may range from several days to several
months. Black tea leaves undergo a considerably
longer fermentation process, lasting up to several
months [5].

It should also be noted that vitamin P is readily
oxidized in the presence of ascorbic acid, and high
temperatures can accelerate its degradation. Therefore,
foods containing both vitamins P and C should
preferably undergo minimal heat treatment to preserve
their biological activity. Most compounds exhibiting
vitamin P activity are water-soluble; however, tea also
contains fat-soluble bioactive compounds. This may
explain the traditional practice of adding butter to tea

in Eastern countries, whereas milk is more commonly
added in Europe.

CONCLUSION

In this study, the quantitative content of
vitamin P (rutin) was determined in different
varieties of green and black tea. The calculations
were performed based on the results of volumetric
titration analysis. The flavonoid content in the
analyzed tea samples ranged from 0.80% to 3.67%.
Furthermore, the results demonstrated that the
concentration of flavonoids in black tea is 1.8-2.5
times higher than that in green tea. These findings
confirm that black tea is a richer dietary source of
rutin and other flavonoids, which are known for
their antioxidant activity and beneficial effects on
vascular health.
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