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 Abstract 

  
Introduction. Since the natural antioxidants do not cause any undesirable 

side effects, they have more preferences in comparison to those synthetic. The 
objectives of this article are to reveal the plants to be determined as 
antioxidants’ concentrators among the berries and herbs in order to highlight 
the ways of their practical usage in food technologies. 

Materials and methods. Four sorts of cultivated berries and eight species 
of wild herbs were studied to define their general antioxidant effectiveness. 
Ten specimens of herbs were examined to reveal the amount and level of 
bioflavonoids in water-and-alcohol extracts experimentally obtained. The 
amount of ascorbic acid, bioflavonoids, and carotenoids was determined by 
traditional methods. 

Results and discussions. Themaximalamountofascorbicacid (mg/100 
g)wasrevealedinblackcurrants- 234, cherries - 62.2, chokeberries - 129, wild 
strawberries 104, blackberries 68.8. Inaddition, 
alltheberrieslisteddifferwithhighamountofbioflavonoids(mg/100 g)– 
correspondingly, 1858 inblackcurrants; 1340 incherries; 2460 inchokeberries; 
1978 inwildstrawberries; 2447 
inblackberries.Therewasobservedthenaturalcorrelationbetweentheamountsofthe
setwogroupsofantioxidantsintherawmaterialsresearched. 
Thiswouldallowprovingtheexpediencetousetheminobtaining the foodstuffs 
with antioxidant targeting. The ranking of berries alleged as the most utile to 
correct the amount of ascorbic acid, bioflavonoids, and carotenoidsin 
accordance with recommended daily intakes, looks like this (mg/100 g): 
chokeberries - 100, blackberries- 2514, bilberries- 2199black currants2096, 
wild strawberries -2084, cherries- 1405. 

Relativelyhighamountofbioflavonoidsthatacttogetherandhenceforthserveas
bufferantioxidantsystemwasfoundinherbs(mg/100 g): St. John’swort - 3.89, 
oregano- 2.98, immortelle- 2.638, melissa- 1.685, and thyme- 1.470. 
Underpreviouslydeterminedindicesofthemainextractionparameters, 85 
percentsofbioflavonoidsdiffusedintotheextractfromSt. John’swort; morethan 60 
percentsfromblackcurrants, melissa, thyme, salvia, andimmortelle; ca 40 
percents from oregano; less than 30 percents from nettle and birch. This can be 
explained by many factors such as different amount of food cellulose, which, 
in general, affects the bioflavonoid diffusion coefficient during extraction.  

Conclusions. 
Theplantrawmaterialswhichareendemicformoderateclimaticzone – 
cultivatedandferalberriesaswellasherbs – 
withhighantioxidantcontentshouldbecometheintegratepartoffoodsanddrinkselab
oratedtoprotectthehumanorganismfromharmful free-radicalimpacts.  
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Introduction 
 

The low-quality foodstuffs eaten by humans, as well as the polluted environment, 

essentially influence the apparition of free radicals and further proliferation of free-radical 

processes.  

The high reaction ability of free radicals can accelerate the oxidation processes in a 

live organism and, consequently, lead to the collapse of cellular membranes and their 

molecular base. This would finally result in numerous pathological states such as oncology 

diseases [1], genetically conditioned diseases [42], second type diabetes, atherosclerosis, 

cardiologic insufficiency [43]. Therefore, theproblem of freeradicalsandthereaction-

capaciousoxygen-

containingsubstancesistopicalforbothacademicinstitutionsandthesocietyasawhole. 

 

Analysis of the recent scientific works 

 

The antioxidant substances of various chemical natures (bioflavonoids, ascorbic acid, 

carotenoids and so on) contained by foodstuffs in different concentrations [2, 3] are believed to 

resist the expansion of free-radical processes. Whenever such foodstuffs are consumed, the 

aforementioned substances help to avoid accumulating of free radicals in cells [4]. 

Unlikethesyntheticpharmacological remedies, 

antioxidantsofbiologicaloriginareeasilyandorganicallyinvolvedintometabolicprocessesintheorgan

ismand, inturn, donotcauseundesirablesideeffects [45]. 

The results of the recent researches in the outlined trend evidence the perspectives of 

selection of fruit and vegetable cultures or herbs as the sources of antioxidants, regarding the 

proved ability of the latter to support the immune functions of human’s natural antioxidant 

system [5], to retard all the stages of free-radical reactions [6], and to provide stabilization of 

lipids contained by cellular membranes [7].  

Up to nowadays, the majority of scientific works were dedicated to elucidation of 

antioxidant activity of ascorbic acid, vitamins A and E, and carotenoids. For instance, there were 

established the newest facts about the mechanism of biological influence by ascorbic acid [8]: 

particularly, it is the zero C-hypervitaminosis even after its excessive intake in treatment and 

prevention of many diseases characterized by enhancement of free-radical processes as a 

consequence of exhaustion of human’s natural antioxidant system.  

Today, the scientists’ attention is more and more drawn to P-active substances of phenolic 

origin (bioflavonoids, in other words): catechinins, anthocyanins, leucoanthocyanins, flavone 

glycosides, chlorogenousacidand others. There are many evidences advocating this fact.  

Firstly, this group of phenolic compounds is the most wide-spread and represented in 

maximal concentrations in the certain species of plants. In particular, the authors [47] 

determined high antioxidant activity of feral berries – bog whortleberries, wild strawberries, and 

bilberries.   

Secondly, it is bioflavonoids that are now being studied as the most essential plant-

originated biological regulators; in addition, there was proved that fruit or berry pulp, for 

instance, contains more flavonoids than juices do [9]. 

Finallyyetimportantly, the key property of bioflavonoids is their ability to regulate the 

peroxidation syndrome development that is, unfortunately, a universal factor of the pathogenesis 

of practically all the diseases known and can be activated in any stress or intoxication [1]. 

Asthebioflavonoidswerepredominantlyresearchedintermsoftheircapabilitytonormalizetheca

pillarypenetrabilityinearlierworks [See 9], nowadays,duetotheexpansionand diversification 

ofthestudies, theyaregoingunderrevelationofthegreatdealofbiologicalproperties. Someofthem, 
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particularly, aretheabilitytoregulatetheoxidationandrestorationprocessesintheorganism [10], 

tostabilizethecellularmembranes [11], toconductthepreventiveactionsinceincludedintofoodstuffs 

[12], tocorrectthecholesterolamountintheorganism [13], and to boost the resistance of live 

organisms to the malignant environmental factors [14]. 

Therearemanyconvincingproofsthatallofthebioflavonoids’ 

effectslistedabovearetheconsequenceoftheirantioxidantactivity [16, 17], which, inturn, can 

bedeterminedbythespecificationsoftheircomposition, preciselythe presence of two or more 

hydroxyl groups in the benzole nucleus of a molecule [18]. 

The unique fact is that a great deal of bioflavonoid substances to amplify the biological 

antioxidant action of each other is contained in the tissues of fruit, berries, vegetables, and herbs 

[19]. 

Antioxidant activity, which is one of the important characteristics of either natural or 

synthetic compounds, reveals in interception and neutralization of free radicals that appear as a 

result of physiological processes and hence become capable of attacking the vital targets [20]. 

Theessentialpositionamongthenaturalsourcesofbiologicallyactivesubstancesbelongstorawfruitan

dberries [28, 29] richofantioxidantcompounds, primarilyascorbicacidandbioflavonoids. 

Cruciallypowerfulantioxidantsareanthocyanins [21, 22]: uponinteractionwiththeseparate 

freeradicals, ananthocyaninimpartsthe 

latteraprotonandthereforetransformsthemintoamolecularproduct; inturn, 

itbecomesaweakradicalunabletocontinuethechainreaction [23]. 

AccordingtothedataobtainedbyViraPetrova [24], 

itistheanthocyaninsthatcontributetothepolyphenoliccompoundofberries (feralespecially), 

whosemainrepresentativesarepelargonidin, cyanidin, anddelphinidin. Theauthors [25], 

havingusedtheHyperChemsoftware [26] andacquiredresultsofquant-chemicalhalf-

empiricalcalculations [27], 

investigatedtheconnectionsbetweentheelectronicstructureofanthocyaninsandtheirabilitytoinitiatet

hemono-electronicreactionswiththefreeradicals. Asaresult, 

therewasshownthatthepelargonidinmoleculeappears to bethemostprobableto haveaprotonsplit 

fromahydroxylgroup, whichwouldprovidethehighestantioxidantactivityofthesubstancenoticed.  

Apart from fruit and berries, the prospective sources of natural antioxidant are herbs that 

contain the significant amounts of biologically active substances (hereinafter named BAS) 

capable of variously affecting all the human organs and systems. For instance, they can mobilize 

the immune system to fight with many harmful factors such as the small radiation doses, 

stresses, free-radical injuries [30].  

Due to the specific biochemical functions of one’s body, a human is unable to synthesize 

the sufficient portions of these substances or at least possesses them in a limited amount. 

Thenceforth, the main antioxidants (like ascorbic acid, bioflavonoids, carotenoids and so on) 

should be consumed with food – raw fruit and berries or the final foodstuffs fortified with BAS 

complexes extracted from herbs. The plant-originated ingredients are able to act in synergy, 

which fact proves the expedience to extract not a single component, but a complex of BAS from 

herbs. The scientific experience shows [31] that it is more facile for the complexes, unlike for 

the simplex substances, to harmonize the system of active and auxiliary substances to increase 

their antioxidant activity and, correspondingly, to empower the functions of human natural 

antioxidant system. 

The topicality of the problem under discussion can be confirmed by the results of 

numerous researches on elaboration of the methods to obtain the natural antioxidants, which 

may be categorized into two large groups. 

The first group scientists aim their work at the extraction of the certain single substances 

(ascorbic acid, rutin, quercetin, dihydroquercetin, chlorogenous acid and others).  
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The second group scientists tend to obtain some other BAS in the complex with phenolic 

substances (ascorbic acid, organic acids, carotenoids etc.)  

The first trend can be epitomized by the method of rutine obtaining proposed by 

A. Kosyan(2006, Ukrainian patent UA 12544). This method belongs to glycoside chemistry, 

particularly to separation and purification of vitamin preparations from plant raw materials. 

What make it attractive to the scientists are its ecological purity, safety, relative cheapness and 

technological expedience.  

Besides, there is also an interesting method to obtain the flavonoids from plant raw 

materials proposed by A. Sampiyev et al. [32]. Itisintendedtousethefollowingspeciesofherbs: 

Herbapolygoni, Herbaleonuri, Soforaiaponica, Scutellariabaikalensis. 

What appears to be quite expedient is the method by L. Igrunov(2005, Ukrainian patent 

UA 10365), elaborators of which propose to use oat straw or hull for the raw material to be 

further extracted by water-and-alcohol solution during 1–3 hours with a temperature of  40–

98 °С. 

The usage of the complex extracts makes possible to intensify the process, to increase the 

purity grade of the target products, and to raise the output of biologically active substances. For 

instance, the method to obtain an antioxidant from bearberryleaves (N. Bila, 2006, Ukrainian 

patent 16774) is based on the raw material extraction in the direct electric field by 1-

percentwater solution of acetic acid with addition of Twin-80 surfactant.  

N. Hrybovaetal. (2008, Ukrainianpatent 33578) 

proposedthemethodtoobtainanantioxidantfrombearberryleavesbyultrasoundextractionwithaconst

antimpactofultrasonicwaves(frequency of 60 kHz)during 100 minutesin a room temperature. 

This method is believed to increase the general flavonoid output and reduce the time of 

extraction process. 

On the other hand, the usage of ultrasound may have some negative consequences due to 

destruction of phenolic compounds, resulting from distribution of ultrasonic waves within a 

system. 

The method to obtain the biologically active extraction from plant raw material under low 

temperatures (О. Оsetskyet al., 2000, Ukrainian patent 32028) is considered interesting and 

relevant in terms of theoretical substantiation.  

There has been already noticed that the range of authors set the objectives to extract some 

other substances together with phenolic complexes (for instance, vitamin C, organic acids, 

amino acids etc.). This can be epitomized by the method to obtain the natural antioxidant from 

oak bark (L. Danilova et al.) [33]. The authors of this work widened the array of plant raw 

materials from which the antioxidant complexes may be attained, and their main conclusion is 

that the target products (as mono compounds) are expedient to be used in pharmacy, and the 

BAS complexes in food industry, regarding their synergistic action towards each other.  

Despite the fact that the researches on the BAS of fruit, berries and herbs initiated in 1960-

1970s [24, 31], the authoritative data about their antioxidant activity and the amounts in various 

sorts of plants have not been systematized yet. This may limit the range of their usage on food 

technologies and elaboration of the new food products with antioxidant trend. Therefore, 

blocking of free radical processes, which are triggered with active oxygen forms, on the starting 

stages would finally abate. Finally yet importantly, the effective methods to obtain the BAS 

complexes with antioxidant action, oriented at involvement of cheap raw materials and 

accessible technological equipment, are still under design.  

The objectives of this research are to reveal the concentrators of antioxidants (ascorbic 

acid, bioflavonoids and carotenoids) among fruit, berries and herbs, to study the grade of 

bioflavinoid transition from raw herbs into water-and-alcohol extract, and to determine the 

trends of their practical usage in food technologies. 
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Materials and methods 
 

Plant raw materials 

 

Cultivatedsorts: cherries, raspberries, black currants, red currants. Feralspecies: 

chokeberries, bilberries, blackberries, guelder, cranberries, cornel, gooseberries, wild 

strawberries.  

Herbs: nettle (Urtica), oregano (Origanumvulgаris), melissa (Melissaofficinalis), 

thyme (Saturejahortensis), salvia(Salviaofficinalis), blossoms of St. John’s wort 

(Hypericumperforatum l.), leaves of birch (Betulapubescens), blossoms of chamomile 

(Chamomillarecutita), leaves of salvia (Salvia), dead nettle (Herbaleonuri), blossoms of 

immortelle (Helichrysumarenarium l. Moench.).  

All the berries selected were assessed to define the amount of ascorbic acid, 

bioflavonoids, carotenoids and, correspondingly, the general antioxidant activity of each of 

the culture in terms of their further usage in antioxidant foodstuffs production. Owing to the 

fact that cultivated berries and their feral analogues differ with the correlations of essential 

biocomponents as a consequence of the conditions of their growth and far higher resistance 

of feral plants to malignant environmental factors, the mentioned raw materials were 

studied separately. 

 

Obtainingtheextractions 

 

Thedriedrawmaterials (leavesandblossoms) withhumidityof 10–12 

percentswereusedtoobtaintheherbalextractions [32]. Thewater-and-

alcoholextractionswereobtainedbycounter-

flowextractinguntiltheamountofdrysubstancesreached 15–18percents, depending on the sort 

of raw [51]. Toestablishtheoptimalindicesofthemainparametersofherbextractionprocess, 

theimpactofthefactorslikedispersionlevel, extractionduration, 

correlationbetweenrawmaterialandtheextractingsubstance, 

andalcoholconcentrationintheextractingsubstanceonbioflavonoidoutput was studied. Since 

the herbal raw material was represented only by leaves and blossoms (solid parts like roots 

and stems were not taken into account), the selection of the optimal extraction conditions 

was based on the analysis of St. John’s wort blossoms [32].   

 

VitaminCdetermination 

 

VitaminCisoneofthemainantioxidantsinfruitandberries [24]. 

Themethodofitsextractionistraditional, basedontheusageofsodium 2.6-

dichlorphenolindophenolate[34].  

 

Bioflavonoidsdetermination 

 

Theamountofbioflavonoidswasdeterminedbythegeneralcolorimetricmethodbasedonfor

mationofflavonoid-and-aluminumcomplex [35].  

 

β-carotenedetermination 
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Theamountofcarotenoidswasdeterminedbythegeneralmethodbasedontheextractionofca

rotenewithadditionoforganicsolvents, andfurthermeasuringopticaldensity ofthe 

solutiononthespectrophotometer [36]. 

 

Generalantioxidanteffectivenessindex 

 

Thisindex(hereinafter GAE) wasdeterminedregardingthegeneralamountofascorbicacid, 

bioflavonoidsandcarotenoids [52]. 

 

 

Results and discussions 
 

General antioxidant effectiveness of fresh berries  

 

Fresh fruit and berries as well as the frozen half-products on their base are the main 

source of essential BAS, first of all the vitamins – antioxidants, bioflavonoids and 

carotenoids [53]. The results of estimation of the raw materials in terms of antioxidant 

amounts are presented in Tables 1. 

 

Table 1  

Generalantioxidantactivityofcultivatedandferalberries, mg/100 g 

 

Specimens Ascorbic acid Bioflavonoids Carotenoids 
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Cherries 62.2 200 31.1 1340 500 268 2.4 6 40 1405 

Raspberries 51.4 200 25.7 1285 500 257 1.2 6 20 1338 

Black currants 234 200 117 1858 500 372 2.8 6 63.3 2096 

Red currants 49.4 200 24.7 1305 500 261 1.15 6 23 1356 

Chokeberries 129 200 64.5 2466 500 493.2 4.9 6 81.6 2600 

Bilberries  54.6 200 27.3 2143 500 428.6 1.4 6 23.3 2199 

Blackberries  68.8 200 34.4 2447 500 489.4 1.57 6 26.4 2517 

Guelder 39.4 200 19.7 1345 500 269.0 1.7 6 28.3 1386 

Cranberries 36.6 200 18.3 1076 500 215.0 0.56 6 9.3 1113 

Cornel 31.2 200 15.6 373 500 74.6 1.1 6 18.4 405 

Gooseberries 55.8 200 27.9 876 500 175.2 1.18 6 19.7 933 

Wild 

strawberries 

104 200 52 1978 500 395.6 1.35 6 22.5 2084 

 

Notes: RDI – recommendeddailyintake; AE – antioxidant effectiveness.  

 

The researched cultivated sorts and wild species have quite high amount of ascorbic 

acid and bioflavonoids. As it was expected [24], the bioflavonoid content in feral berries is 
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far higher than in those cultivated. For instance, the grade of satisfaction the daily need in 

bioflavonoids is from 257 до 372percents for cultivated plants [54], whereas in feral berries 

this index oscillates from 74.6% to 493.2percents [54]. Therefore, all of the cultures 

researches were taken into consideration as the raw materials rich in bioflavonoids, 

meantime cornel and gooseberries were omitted from this list due to low bioflavonoid 

content. 

With a few exceptions, the correlation between the amount of ascorbic acid and 

bioflavonoids is different for each sort of raw materials. As ViraPetrova asserted [24], the 

dynamic balance in such a system may remain stable only under the certain concentration 

correlations between flavonic compounds and ascorbic acid. Whenever the concentration of 

any compound changes, it would cause the shift of the balance into one or another side to 

weaken the stabilizing factor of both vitamins relatively to each other and, in turn, to lower 

their antioxidant effect. 

The third factor to evaluate the antioxidant activity of raw berries was the content of 

carotenoids. Generally, berries cannot be related to plentiful carotenoid sources, except of 

some sorts of eglantine, hawthorn, chokeberries, rowan and sea-buckthorn. The author of 

the monograph [24] indicate that the maximal amount of carotenes is contained in ripen 

berries; what is more, this group of BAS is accumulating unevenly. This can be explained 

by the fact that the berries have a certain concentration of BAS formed at the first stage of 

growth; from thence, it slightly lowers and thereby sharply flashes up to the time of full 

ripening.  

According to data obtained in our researches, most of carotenoids is contained in 

chokeberries (4.9 mg/100 g), black currant (3.8 mg/100 g), cherries (2.4 mg/100 g), 

guelderandblackberries (1.7 mg/100 gand 1.57 mg/100 gcorrespondingly).  

Regardingthetables 1 and 2, feralberries (apartfromcranberries, 

cornelandgooseberries) havetheirGAEhigherthanincultivatedsorts.Particularly, 

themaximalindexofactivityis 2,096 mg/100 gofthefinalproductforblackcurrants, 

whereasforwild-grownchokeberriesitreaches 2,600 mg/100 gofthe final product. This 

tendency allows confirming the results obtained by other scientists [21, 24]. 

Overall, the descending sequence of GAE in cultivated berries looks like this:  

 

Blackcurrant>Cherries>Red currants>Raspberries. 
 

For feral berries, the sequence is the following:  

 

Chokeberries>Blackberries>Bilberries>Wildstrawberries>Guelder> 
>Cranberries>Gooseberries>Cornel. 

 

Therecommendeddailyintakesoftheantioxidantsresearchedare 500 mgforbioflavonoids 

[54], 200 mgforascorbicacid [54], 6 mg of carotenoids [54];total amount is 706 mg [54]. 

Besides, 

allthesubstancesshouldbeconsumedaltogetherbecauseonlyincombinationcantheymakeapositi

veeffect [38]. Therefore, 

quiteimportantistheearlysubstantiatedpresenceofthestudiedantioxidantsintheamountsmanifol

dexceedingtheRDI: namely, 100 gofchokeberries – in 3.68 times, 100 g of black currants – 

in 2.97 times. 

Starting from the RDI of the studied antioxidants as well as the grade of their 

accumulation in berries, it is decidedly expedient to relate some of them, which have their 

GAE of 1400 mg/100 gof the final product and more (to twice exceed the RDI), to natural 
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antioxidant concentrators, and thereinafter to select the berries for obtaining the foodstuffs 

of antioxidant destination in both the various branches of food industry and restaurant 

households, according to the principles presented inFigure 1.  

 
 

 
Figure 1. Assortmentoffoodsanddrinkswithantioxidantdestinationusingtheplantrawmaterials 

 

 

Certainly, the proposed trends of natural antioxidant usage cannot be limited by the 

listed options. For instance, the optimal solution to the problem of exploiting the 

antioxidant properties of plant raw materials was implemented by the authors [49], which is 

incapsulation of pomegranate juice alcohol extractions into malt-dextrin capsules with a 

help of spray drying technology. 
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Theauthors [50] 

proposedthemethodofaddingtheindustriallyproducedphenolicextractionfromgrapes, 

whichwereobtainedbyosmoticprocessionofgrapeseedsandwhitegrapemash, into different 

food bases. 

Lipophilic bioflavonoid (rutine) derivatives, due to their capability of capturing the free 

radicals and retard the lipid peroxide oxydation (in other words, revealing the antioxidant 

properties) are also recommended to protect the foodstuffs from oxidation. Bioflavonoids 

(namely quercetine) can be extracted from onion husk in the supercritical state [44], on the 

basis of which the possibility to substitute the organic solvents by water in food 

technologies is proved properly.  

Henceforth, selection of the raw materials with high antioxidant activity, methods of 

natural antioxidant obtaining and spheres to use them are being elaborated and improved, 

regarding the constant threat of uncontrolled free-radical processes and the necessity to 

neutralize them.  

 

Research on the process of bioflavonoid extraction from herbal raw materials 

 

Herbs are used to treat the diseases in humans and animals either directly or as a raw 

material for chemical and pharmaceutical industry [31]. Among 100,000medicines well-

known in the world, circa 30,000 are produced from plants [39]. AccordingtotheWHO, 

10,000 speciesofherbsareexploitedwithmedicinalpurposesin 73 

higheconomicallydevelopedcountries [55]. ScientistsarediscoveringthenewBAS, 

wideningthenomenclatureoftheirexistinggroups, 

searchingthepossibilitiestocomplexlyuseboththeentireplantanditsseparateparts. 

Thegreatdealofplant-originatedsubstancesrevealstheirabilitytosynergisticaction [56]. 

Alongwiththat, 

theusageofherbsinproductionoffoodsformassandspecialconsumptionisrapidlyproliferating 

[34]. Forexample, ithasbecomeatraditiontoaddthevariousmadeoffruit, 

berryandherbalhalfproductsintoconfectionery items; on the other hand, many recipes with 

additives of herbs – like ginseng, chamomile, marigoldsetc. – indifferentaggregatestates 

(powders, water, alcohol, etherextractions, purees) for fortification of food bases [38]. 

HerbalBASareconfirmedtobecongenialtohumanorganism; therefore, 

asaconstituentofeasilyabsorbedfoodcomplexes, 

theyaretheessentiallinkofthestructureandeffectivefunctioningofhumanorganismsystems, 

includingtheoneofantioxidantprotection [10]. 

While fruit and berries may be consumed directly or as half products to enrich many 

foodstuffs, herbal raw materials is being prepared in the form of water and water-and-

alcohol extractions, condensed and pastous concentrates etc. [57]. However, 

theantioxidantpropertiesandantioxidanteffectivenessofherbsisstillstudiedsporadically [41]. 

Hence, 

thispartofthearticleisdedicatedtoresearchesonextractionofherbalrawmaterialsandelucidation

oftheconditionsformaximaldiffusionofbioflavonoidsintotheextractasthefactortocharacterizet

heantioxidanteffectivenessof the latter [19]. Instudyingtheherbalmaterials, 

themainattentionwaspaidtophenolicsubstances regardingtheircurativeeffect, particularly 

becausetheycan easily createthecomplexcompoundsofflavonoidsandmetalions [40].  

Dispersion analysis showed the impact of the researched factors to define the 

effectiveness of extraction on the bioflavonoid output (Table 2).    
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Table 2  

Influenceofconditionstoextraction of St. John’s wort blossoms on bioflavonoid amount in 

the extract, mg/100 g 

 

 

№ Extraction  

conditions 

Bioflavonoid 

amount, mg/100 g 

1 Dispersion of the material, 

mm 

1 

3 

5 

7 

 

 

3.22 

3.26 

2.87 

2.46 

2 Alcohol percentage in a 

water-and-alcohol solution 

0 

30 

50 

70 

95 

 

 

0.64 

2.75 

2.92 

3.24 

1.22 

3 Proportionbetween raw 

material and an extracting 

substance 

1 : 5 

1 : 10 

1 : 15 

 

 

 

2.59 

3.28 

3.21 

4 Extraction duration, 

minutes 

30 

60 

90 

120 

 

 

2.44 

2.62 

3.26 

3.28 

 

 

Since BAS of herbs mostly belong to thermo labile substances [58], extraction was 

conducted with a temperature of 35–40 °C. There was confirmed that the bioflavonoid 

amount in extractions from raw materials with particle dispersion of 1–3 mmis practically 

identical, but in case of larger particle size it lowers by 12percents. 

Theoptimalconcentrationofalcoholinwater-and-alcoholsolutionisaverred 70 percents, on 

account of the fact that in 30percentsand 50percentsthe rate of extracted bioflavonoids is 

lower, correspondingly, by 15percentsand 11percents.  

In water extraction, it was only 6 percents of bioflavonoids to diffuse into the extract. 

The mitigation of bioflavonoid output after extraction by pure alcohol can be explained by 

the fact that the significant amount of bioflavonoid substances transformed into constrained 

state. The largest part of bioflavonoids was extracted in proportion between the raw 

material and extracting substance of 1:10 and 90-minute duration of the process.  

Theseresultscomplement theinformationpresentedin [48], 

whichaffirmedthatfarhigheroutputofbioflavonoidsubstancesisprovidedafterextractionofplant

sby 70-percentwater-and-alcoholsolutionthanbywaterorabsolutealcohol.  
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Statisticalprocessionoftheattainedresultsevidencesthattheaveragerelativeerrorwithprob

abilityof 95 percentsisdefinedas 3.6 %. Therefore, 

thefurtherresearcheswereaccomplishedwiththefollowingparameters: 

dispersionofherbalparticles – 1–3 mm, alcoholconcentrationinwater-and-alcoholsolution – 

70 percents, Proportionbetween raw material and an extracting substance – 1:10, duration 

of the process – 90 minutes, temperature of the process – 35–40 °C. 

The results of our researches are presented in Table 3 according to the descendant 

index of bioflavonoid extraction from 10 kinds of herbs. 

 
Table 3 

Percentage of extraction of bioflavonoids from plant raw materials 

 
Raw materials Optical 

density, 

units 

Bioflavonoid 

amount/100 g 

Bioflavonoid 

extraction 

percentage 
In raw In potions 

1. St. John’s wort blossoms 0.38 3.890 3.286 84.48 

2. Black currant leaves 1.68 1.281 0.885 69.06 

3. Melissa leaves 0.49 1.685 1.159 68.81 

4. Thyme leaves 1.53 1.470 0.996 67.74 

5. Salvia leaves 1.42 0.634 0.409 64.62 

6. Immortelle blossoms 1.88 2.638 1.702 64.52 

7. Oregano blossoms 1.72 2.980 1.175 39.44 

8. Chamomile blossoms 1.44 0.472 0.139 29.46 

9. Dead nettle herb  1.44 0.462 0.132 28.63 

10. Birch leaves  0.47 0.825 0.203 24.62 

 

 

Asaresultoftheresearches, 

thereweredeterminedtheamountofbioflavonoidsinrawherbsandtheexpedientconcentrationsof

theirextractions (potions). Additionally, it was stated that in case of optimal conditions of 

the process, the bioflavonoids are believed to diffuse completely into the extraction. For 

example, bioflavonoid extraction percentage is 84.46 for St. John’s wort blossoms, and 

about 69 for leaves of black currant, melissa, thyme, salvia, and for immortelle blossoms. 

Talkingabouttheotherspeciesofplants, thebioflavonoidoutputlowersto 24 percents 

(birchleaves) 

Sucharangeoftheabsoluteindicesofbioflavonoidamountinextractionsmaybeexplainedtothecer

tainextentbydifferencesintissuestructureandbiocomponentcompositionofvariousplants, 

whichfactcanimpactthediffusioncoefficient. 

Alloftheresearchedplantshavedifferentgradeofantioxidanteffectivenessthatcanbeconditioned

bybioflavonoidamount. Accordingtothisindex, 

wecomposedascaleoftheircomparativeassessment:  
St. John’s wort>Oregano>Immortelle>Melissa>Thyme>Black currants> 

>Birch>Salvia>Chamomile>Nettle 
 

Thenceforth, the first five of this scale are alleged to be the most effective out of the 

herbs researched, so they would be widely and successfully used in production of foods and 
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drinks with antioxidant action as the constituents of a diet minimizing toxic influence of 

free-radical processes on human organism [17]. Last but not least, these plants are expected 

to occupy their place in medical practice, particularly in antioxidant therapy [1].    

 

 

Conclusions 
 

1. Allthebiologicallyactivesubstances, 

whicharenecessaryfornormalvitalactivityofahuman, areconsumedwithfood, 

drinksandherbalremediesandarefurtherbiologicallytransformed, digestedandabsorbed. 

Intransformationsintostructuralandfunctionalcellularelementsduringmetabolicprocesse

s, BASprovidethementalandphysicalenduranceoftheorganism; 

determineone’sstateofhealthandworkability. Thelackofcertainbiologicalcomponentsin 

a diet inevitablyleadsa human todetrimentalconsequences.  

2. Within the variety of biologically active substances, the significant group is comprised 

by antioxidants such as ascorbic acid, bioflavonoids and carotenoids, which are able to 

block the harmful free-radical processes in human organism. The latter are usually 

triggered by the excessive amount of active oxygen forms damaging the molecules of 

proteins, nucleic acids, cellular membranes etc. and therefore causing different 

pathologies.  

3. Therawberriesandherbsaretheplentifulnaturalsourceofantioxidants, 

whichstatementmaybeprovesbyourresultsofresearchesontheirbiologicalcomposition. 

Inourinsightintobiologicalsystems, humanorganismprimarily, 

wecanpredictthatfoodsproducedwiththeusageofberriesandherbs 

(thenaturalantioxidantconcentrators) woulddemonstratetheproperantiradicalactivity 

bydecreasingofthelevelofhydroxylradicalsthatarethemostreactivelycapableintermediate

sofoxygenrestorationinthesystem;along with that, they would reveal the antioxidant 

properties in blocking the peroxide oxidation processes. In a nutshell, quite a topical, 

prospective, and precisely oriented at amelioration of human health is the problem of 

elucidating the chemical composition of widespread and unknown kinds of domestic 

plants, inquiries of the new sources of antioxidants with their further application to 

obtain the wide array of antioxidant foodstuffs.   
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Антиоксидантна ефективність рослинних культур 
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Анотація 

Вступ. Природні антиоксиданти мають переваги перед синтетичними, не 

викликаючи небажаних ефектів. Мета дослідження – виявити серед ягідних та 

лікарських рослин концентратори антиоксидантів і визначити їх практичне 

використання у харчових технологіях. 

Матеріали і методи. Досліджено 4 сорти культивованих ягід та 8 видів 

дикоросів на загальну антиоксидантну ефективність; 10 зразків лікарських трав – на 

вміст і ступінь вилучення біофлавоноїдів у водно-спиртові екстракти; вміст 

аскорбінової кислоти, біофлавоноїдів, каротиноїдів визначали за загальновідомими 

методиками. 

Результати та обговорення. Максимальний вміст аскорбінової кислоти 

виявлено в ягодах чорної смородини (234,0 мг / 100 г), вишні (62,2 мг / 100 г), аронії 

чорноплідної (129,0 мг / 100 г), суниці (104,0 мг / 100 г), ожини (68,8 мг / 100 г). Ці ж 

ягоди відзначаються високим вмістом біофлавоноїдів, відповідно, 1858 мг / 100 г; 

1340 мг / 100 г; 2460 мг / 100 г; 1978 мг / 100 г; 2447 мг / 100 г. Спостерігається 

природна кореляція між вмістом цих двох груп антиоксидантів у досліджених 

матеріалах. Це обґрунтовує доцільність їх використання для отримання харчової 

продукції антиоксидантного спрямування. Рейтинговий список ягідних культур, 

найбільш придатних для корегування вмісту аскорбінової кислоти, біофлавоноїдів, 

каротиноїдів відповідно до рекомендованих добових потреб споживання, складає: 

аронія чорноплідна (2600 мг / 100 г), ожина (2514 мг / 100 г), чорниця (2199 мг / 100 

г),  смородина чорна (2096 мг / 100 г), суниця (2084 мг / 100 г), вишня (1405 мг / 100 

г). 

Досить високий загальний вміст біофлавоноїдів, які діють як одне ціле і 

відіграють роль буферної антиоксидантної системи, виявлено у лікарських рослинах: 

звіробій (3,89 мг / 100 г), материнка (2,98 мг / 100 г), цмин (2,638 мг / 100 г), меліса 

(1,685 мг / 100 г), чебрець (1,470 мг / 100 г). За визначених оптимальних значень 

основних параметрів екстрагування в екстракт переведено 85% біофлавоноїдів зі 

звіробою; понад 60% зі смородини, меліси, чебрецю, шавлії, цмину; до 40% л – із 

материнки; менш ніж 30% – із кропиви та берези. Це пояснюється певними 

відмінностями у їхній будові, різним вмістом харчової клітковини, що загалом 

впливає на коефіцієнт дифузії біофлавоноїдів при екстрагуванні.  

Висновки. Рослинна сировина, характерна для помірного кліматичного поясу – 

культивовані та дикорослі ягоди, лікарські рослини – з високим вмістом 

антиоксидантів має стати неодмінною складовою харчових продуктів і напоїв для 

захисту організму від вільнорадикальних впливів.  

Ключові слова: антиоксиданти, окислення, ягоди, трави, екстрагування. 
 

 


