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XIMIYHI HOKASHUKU AHTHOKUCJIIOBAJIbHIX BJACTUBOCTEIA
BOJIHMX EKCTAPKTIB YAiB

Jlamko H.II., k.x.H., notieHT, 3aBizboH [1.C., maricTpant
3anopizvkuii HayionanvHu yHieepcumem 69002 Yrpaina, 3anopixcacs, gyn. Kykoscvrkozo, 66

7647869@rambler.ru, darya.zavizen@mail.ru

VY crarTi mpencTtaBleHi eKCIIepUMEHTaJ bHI pe3yJiIbTaTH BH3HAYCHHS XIMIYHHX ITOKAa3HWKIB aHTHOKCHIAHTHUX
BJIACTUBOCTEH BOJHHUX €KCTPAKTIB 3€JICHOT'O Ta YOPHOTO Yalo.

Mera po0OTH — BHBYHTH MOXJIMBICTh BHUKOPUCTaHHS 3HAYCHHS pPENOKCIOTEHLIANTYy 4YalHHMX eKCTPAKTIB SK
IHTETpaJIBHOTO MOKAa3HHUKA iX 010JOTIYHOT aKTUBHOCTI.

Metoau po6otu . B poO0oTi BUKOPHCTOBYBaIH TPaBIMETPHUYHUN MeTO ( BH3HAYAIIN BMICT €KCTPAKTUBHHUX PEUOBHH),
TUTPUMETPUYHMHN (BU3Hayamy BMicT BitamiHiB C Ta P) Ta moTeHIioMeTpu4HuUil Uil BUMIPIOBaHHS PEJOKCIIOTEHIATY
€KCTPAaKTIB Yalo.

Pe3ysnbTaTn Ta BHCHOBKH. BuBUeHa OuHAMiKa 3MiHM BMICTY (DEHONBHHX CIIOJNIYK, IO BOJIOAIOTH P-BiTamMiHHOIO
aKTHBHICTIO, BitaMiHy C Ta peNOKCIIOTEHIia]y BOJHHX EKCTPAKTiB 3EJICHHX Ta YOPHUX 4aiB. EkcrepuMeHTaabHO
MOKa3aHo, MI0 HAaHBUINWI IMOKa3HUK BMicTy BiTamiHiB P i C Ta  eKCTpakTHBHHX pe4oBHH OyB y 3eJICHOMY dHai
«['pirdinmy». JocrimkeHnii 3B 130K BEIUYWHU PEJOKCIIOTEHINANiB Ta BMICTY 0i0(pIaBOHOIMIB y WafHUX eKCTpaKTax
pisHoro tuny ¢epmentanii. IlixTBepIKeHO, IO PEAOKCHIOTEHILIAN BOAHUX SKCTPAKTIB YaiB MOXE PO3IIIAATUCH SIK
IHTerpaJbHUI MOKAa3HUK IX aHTHOKCHJAHTHOT BJIACTHBOCTI.

Kmiouosi cnosa: genonvni cnonyku, P-eimaminna axmuenicme, eimamin C, pedoKcnomeHyianr, aHmuoKCUOAHMHA
aKMueHiCMb.

XUMUYECKUE TTOKA3ATEJIM AHTUOKUCJIUTEJILHBIX CBOMCTB BOJHBIX
OKCTPAKTOB UAEB

Jlamko H.II., 3aBu3én J.C.

3anopoorcckuii Hayuonanvuvil yHusepcumem 69002 Vkpauna, 3anopooicwve, yiu./Kykosckozo,66

B craTtse MPEACTABJICHBI CKCIICPUMEHTAJIBHBIC PE3YJIbTAThI OMIPEACIICHUA XUMUYCCKUX MoKa3aTejen AHTUOKCHUAAHTHBIX
CBOMCTB BOJIHBIX OKCTPAKTOB 3€JICHOI'O U YEPHOT'O Yasd.

I_Ie.]'l]) paﬁOTl)l - HU3YYUTHb BO3MOXHOCTH HCIIOJB30BAaHHA 3HAYCHHUA PEAOKCIIOTCHIIMAJIA YalHBIX OKCTPAKTOB KakK
HWHTCTPAJILHOI'O ITOKAa3aTeJId UX OMOJIOTUYECKON aKTUBHOCTH.

Mertoabl paborbl. B paboTe wucnonp3oBasM TpaBUMETPHUUYECKHH MeTox (Ui ONIpENENICHHS COMAEPKAHUS
SKCTPAKTUBHBIX BEIIECTB), TUTpuMeTpudeckuil ( conepkanue ButamMuHoB C m P) M moTreHmmomerpudecknii s
N3MEPEHNS BEJIMYHHBI PEIOKCIIOTEHIINAIA YalfHBIX 3KCTPAKTOB.

Pe3yabTaThl M BHIBOABL. 3yucHa nuHaMHMKa W3MEHEHUS COJACpKaHMS (DCHONBHBIX COCTUHEHUH, obnamarommx P-
BUTAMHHHOW AaKTMBHOCTBIO, BuUTaMHHAa C W pEZOKCHOTEHIHWANa BOTHHX OSKCTPAKTOB  3€JE€HBIX W UYEPHBIX
9yaeB.DKCIIEPUMEHTAIBHO ITOKA3aHO, YTO CaMBIH BBICOKHH IOKa3aTelb CoJepKaHus BUTaMUHOB P, C 1 9KCTpaKTHBHBIX
BemiecTB Obu1 B 3emeHoM 4ae «[puH(HMIm». M3ydeHa CBA3bp BEIWYMHBI PEIOKCIIOTCHIIMAJIOB M COAEPIKAHUS
610(IaBOHOMIOB B YaIHBIX IKCTPAKTax pazHoro tumna pepmentanuu. [loaTBepkIeHO, YTO peAOKCHOTEHINAT BOJHBIX
3KCTPAKTOB Yasi MOKET pacCMaTPUBATLCS KAK MHTErPaIbHbIM IOKA3aTENNb UX AHTUOKCUJAHTHBIX CBOMCTB.

Knrouesvie cnosa: d)eHOJZbele CO@()MH@HM}I, P-eumamunnas axmusnocms, eumamun C, pe@oxcnomenuuaﬂ,
AHMUOKCUOAHMHAS. AKMUBHOCHIb.

CHEMICAL CHARACTERISTICS OF THE ANTIOXIDANT PROPERTIES OF AQUEOUS
EXTRACTS OF TEAS

Lashko N.P., Zavizen D.S.
Zaporizhzhya national university, Ukraine, 69600, Zaporizhzhya, Zhukovsky street, 66

Introduction. In recent decades interest has grown significantly to the problem of controlled lipid peroxidation, since
activation of free radical oxidation and the so-called syndrome of peroxidation are the basis of many diseases —
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atherosclerosis, coronary heart disease, cancer, Parkinson's and Alzheimer's etc. and have direct communication with
the aging process.Tea is a traditional product which contains a large number of biologically active substances with high
antioxidant property . Assume tea drastically reduces oxidative stress of the body due to phenolic compounds whicare
part of it [1, 2].

Catechins (flavanols - the most representatives of the recovered flavonoids make up the bulk of tea polyphenols. In
addition, the tea includes glycosides of flavonols - quercetin, kaempferol, myricetin [3, 4].

Catechins constitute 70-80% of the flavonoids . Simple catechins in fresh leaves ( not yet true tannins ) in the process
are oxidized and react with other substances, for example, esters or proteins , and transformation in more complex, for
example, tannin, theaflavin, etc, they are called true tannins [5, 6].

Antioxidant effect of catechins is 25-100 times stronger than vitamins C and E. During processing, as well as the aging
of the letter, their content is reduced by 4 times, while catechin and becomes oxidized tannin, and other insoluble
tannins. Green tea contains the maximum number catechins, highly fermented black teas, their number reduced by
oxidation during fermentation [7,8].

Flavonoids have high antioxidant activity due to their ability to accep, freeradicals, chelating metal ions that catalyze
oxidation processes, and to facilitate action of enzymes that take part in the first line of protection against active free
radicals. Thus, flavonoids inhibit lipid peroxidation processes in the first stage of initiation, acting as a "trap"”
superoxide radical and hydrogen peroxide, preventing the formation of further, more toxic products. In this context, the
flavonoids act in a similar way to antioxidant enzymes — superoxiddismutase [9-11]. Flavonoids function as "traps™ and
secondary reactive oxygen species, peroxynitrite, of lipid peroxides and free radicals formed by the action on the
organism of toxicants, for example, chlorine-containing compounds. Flavonoids increase the activity of ascorbic acid,
to protect her and the adrenaline of oxidative cleavage. One of the most valuable properties of flavonoids is the
correction of arachidonic acid metabolism in the body, which is carried out by inhibiting loccisano [12-14].

Thus, the antioxidant effect of flavonoids is implemented through the combined mechanism and has synergy with
ascorbic acid and vitamin E.

Diverse biological activity of flavonoids is the basis for the creation of food additives functional purpose [15, 16,17].
Although the human body can produce antioxidants, those which he receives with food is no less important. However,
in modern conditions to obtain all the essential antioxidants sufficient quantity of food is quite difficult. This is why the
development of biologically active supplements based on natural antioxidants is a very topical issue, and flavonoids are
undoubtedly promising for the enrichment of food products .

The primary problem of quality control of these products is to control their antioxidant activity. Standard method for
determination of antioxidant activity with oxidation reaction polaroidelectronics ( Twin - 80) by air oxygen. [18, 19]
requires expensive reagents and time-consuming ( the reaction is carried out in a thermostat at a temperature of 313 K
for 48 hours). At the same time, we know that an informative indicator of the total quantity of reduced and oxidized
forms of the substances in aqueous solution is the redox potential of the solution. In this regard, it would be appropriate
to explore the relationship of quantity redoxpotential and content of bioflavonoids in tea extracts of different types of
fermentation.

The aim of this work is to explore the possibility of using the values of the redox potential of tea extracts as an integral
indicator of their biological activity.

Aim of the study. The aim of this work is to explore the possibility of using the values of the redox potential of tea
extracts as an integral indicator of their biological activity.

Material and methods. The objects of study were selected black and green leaf teas from the world's leading
manufacturers Greenfield and Tess.

The content of dry extractive substances in the tea was determined using methods GOST 1572-2013 [20] and GOST
28551-90 [21], respectively. Vitamin C content in tea was determined by the methods GOST 24556-89 [22].

For the quantitative determination of vitamin P (bioflavonoids with P-vitamin activity) in tea used a modified technique
Leventhal. This method of quantitative determination of rutin based on its ability to oxidize potassium permanganate
(KMnO4). The Indigo Carmine was used as indicator which reacts with KMnO4 after | oxidized the whole routine. For
preparation of a solution of 0.25 g of Indigo Carmine indicator grind, intersperse into a measuring flask of 250 cm3 ,
add 12.5 cm3 of concentrated sulfuric acid and bring the solution volume up to 250 cm3 with distilled water.
Tea sample weighing 100 mg were placed in a Pyrex flask, poured 50 cm3 of hot distilled water and boiled for 5 min.
The resulting extract was cooled, taken for 10 cm3 and transferred to other flasks, adding to the extract for another 10
cm3 of distilled water and 1 cm3 of Indigo Carmine solution. The contents of the flask were thoroughly mixed and
titrated 0.01 M potassium permanganate solution until a stable yellow color. Concomitant, we performed the titration of
the control solution, where instead of extract in the flask was brought to 10 cm3 of distilled water. The difference
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between experimental and control titration represents the number of cm3 of KMnO4 was consumed in the oxidation
routine.

The content of vitamin P is W(P) in mcg/ml calculated by the formula 1:
W(P) = q*V*V,/ V,*m 1)

q - is the standard scalar factor of titration (1);

V - volume of potassium permanganate solution, which was used for titration, cm; V- is the volume of the initial
solution in which was dissolved taken for analysis;

V;- volume of solution taken for titration, cm3;

m- is the mass sample of tea, g.

The redox potential of aqueous extracts of the teas were determined by the potentiometric method using the
potentiometer - ionomer “Expert-001”. The electrochemical circuit was chlorine silver and redoxactive who were
trained to work according to their passports . The electrodes were dipped in a beaker with 40 cm3 of an aqueous extract
of tea and measured the value of the EMF of the electrochemical circuit molto (mV).

Results. The results of determination of the dry and extractives in tea are presented in table 1:
Table 1 The content of extractives and dried in teas.

Type Manufacturer The content of dry | The contents of
substances, % extractives, %
Black tea "Greenfield" 94,73 37,86
"Tess" 96,67 39,75
Green tea "Greenfield" 97,33 48,64
"Tess" 95,00 46,51

According to the results the contents of dry substances has changed in the range of 91-95%, and the contest of tea
extractives has changed in the range of 35-46% notwithstanding the tea brand and its shelf life. It is necessary to
highlight that tea extractives include water-soluble components — caffeine, bioflavonoids, carbohydrates, nitrogen
compounds and mineral substances.

Green tea "Greenfield" - 48,64% had the highest content of extractives.
In the group of black teas, this figure was less, on average, by 9%.
The results of determining the content of vitamins C and P are presented in table 2:

Table 2 - Content of vitamins C and P in the samples of teas (P = 0,95; n =3).

Vitamin C+ &, mg/ 100 g | Vitamin P + & , mcg/cm3
Tea
Type Manufacturer
Black tea "Greenfield" 19,58+1,25 248,25+6,82
"Tess" 15,59£1,20 279,75+6,45
Green tea "Greenfield" 47,85+2,49 590,98 +6,21
"Tess" 39,42+1,25 397,59+3,58

According to the study, the highest content of vitamin C in green teas.

The maximum value of the concentration of vitamin C among green and black teas, tea "Greenfield" is 47,85 mg/100 g
and of 19.58 mg/100 g. This difference in performance is related to differences in technology of production of green
and black teas. The difference in the content of vitamin C in one and the same group of teas is insignificant in case of all
studied teas. According to the study, the content of vitamin P is 1.4 - 2 times lower than in black tea compared to green.
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Among the green teas maximum rate had concentrations of vitamin P tea "Greenfield" - 590.98 g / cm3, a group of
black teas - tea "Tess" - 279, 75 g / cm3. It can be assumed that the amount of extractives associated with P-vitamin
activity of bioflavonoids in extracts teas. Thus, the maximum content of extractives and a high P — vitamin activity have
tea"Greenfield" in the group green teas and tea"Tess" in group black teas.

The results of determining the redox potential of aqueous extracts of the teas are presented in table 3.

Table.3. The meaning of the redox potential of the extracts of teas (P = 0,95 ; n = 3)

Type Manufacturer Redox potential + &, mV
Black «Greenfield» 50, 08+5,57

"Tess" 49,53+4,81
Green «Greenfield» 32,343,35

"Tess" 39,59+3,98

According to the study, the redox potential in the group green teas were, on average, 1.5 — 1.2 times less than that of
black teas. It can be assumed that the investigated green teas contain a greater number of substances with resumable
functions. It is known that the low value of the redox potential indicates the reducing properties of the system. The low
value of the redox potential of the investigated extracts green teas correlates with high P — vitamin activity of the
bioflavonoids of these teas. Bioflavonoids are known to possess antioxidant and antiradikalnoe properties. You can also
assume that a higher vitamin C content ( average 2 times) in the group green teas enhances their P —vitamin activity.

Thus, the difference in the content of vitamins P and C and the values redoxpotential in a separate study groups of
green and black teas, of course, connected with technological features of their production. Low values redoxpotential
extracts green teas coincide with high rates of their P - vitamin activity, that allows to consider the redox potential as an
integral indicator of the antioxidant properties of aqueous extracts of the teas.

Conclusions.
1. It is experimentally shown that the highest content of vitamins P and C were in green tea "Greenfield".

2. Experimentally confirmed that the redox potential of aqueous extracts of the teas can be considered as an integral
indicator of their antioxidant properties.

3. The content of extractives was higher in the group of green teas.

Key words: phenolic compounds with P-vitamin activity, vitamin C, redox potential,antioxidan activity.
BCTYII

B ocraHHI AECATUNITTS 3HAYHO BHUpPIC 1HTEpEC A0 MNPOOJIEMH KOHTPOJIHOBAHOIO MEPEKHCHOIO
OKHMCHEHHS JIMiJIIB, OCKUIbKM aKTUBI3allisl BUIBHOPAJAUKAILHOIO OKUCHEHHS 1 TaK 3BaHUM CHHIPOM
MepoKcHUIaIli JekaTh B OCHOBI 0araTb0X 3aXBOPIOBaHb — aTE€POCKIEPO3Yy, 1MIEMIYHOI XBOpOOH
cepllsi, OHKOJIOTIYHUX 3aXBOpIOBaHb, XBopoO IlapkiHcoHa i AnpireliMepa Ta iH., 1 MAlOTh NPAMUIL
3B'SI30K 3 MIPOLIECOM CTapiHHS.

Cepen npu4YMH BHMHUKHEHHS CHHIpPOMY IEpOKCHJIAIl HaliiMeHIe BHBYEHHAa pPOJb XapyOBOTO
¢daktopa. TpaauumiiHUM NPOAYKTOM, SKUA MICTUTh BEJIHMKY KUIBKICTH O10JIOTIYHO AKTHBHHUX
PEUOBHMH 3 BHUCOKOIO AHTHOKHCIIOBAIBHOIO BIIACTHMBICTIO, € Yail. [IpumyckaioTh, 1m0 4Yail pizKo
3HIKYE OKCUAATUBHHI CTpec opraHi3My 3aBIsSKU (DEHOJBHHUM CIOJyKaMm , Kl BXOASTH 1O HOTo
ckmany [1].

OcHOBHY Macy moJi(heHOTIB Yal CKIAJaloTh KaTexiHu (¢aBaH-3-07M) - HAWOLIBII BiTHOBJICHI
npenacTaBHUKK (prmaBonoiniB. Kpim Toro, mo ckiany yar BXOJATh 1 TJIKO3UAM (hiIaBOHOMIB -
KBEpLUUTUHY, KeMnepody, MIPpULIETHHY [2].Y xkatexiHiB B 25-100 pa3iB cuibHile
AHTUOKCUAAHTHUH eekT, HiX y BiTamiHiB C i E [3].

®dnaBOHOINN MPOSBISIOTh BUCOKY aHTHOKCHIAHTHY aKTUBHICTh 3aBISIKH iX 34aTHOCTI aKIENTYBaTH
BUJIbHI paUKalId, XeIaTyBaTH 10HW METaJIiB, 1[0 KaTalli3yIOTh MPOLECH OKUCICHHS, Ta CIIPUATH il
(dbepMeHTIB, siKi OepyTh ydacTh y TMEpIIid JIAaHII 3aXHCTY BiJ aKTUBHHMX BIIBHUX pagukaiiB. Tak,
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(h1aBOHOIAM TPUTHIYYIOTh TEPEKHMCHI NPOLeCH Ha TMepImii crajiii iHimiamii, BHUCTYHAKO4Yu SK
«MAaCTKW» CYNEPOKCUA-PATUKATY 1 IEPOKCUIY BOJHIO, 3aM00Iiral0uM yTBOPSHHIO HACTYIMHUX OLTBII
TOKCHYHHUX TPOAYKTIB. Y 1bOMY IUIaHI (JIABOHOIAM [IIOTh AaHAJOTIYHUM YHHOM  JI0
AHTHOKCHJIAHTHUX (EpPMEHTIB — cymnepokcuaaucmyrasd [4]. DnaBoHOinM (QYHKIIOHYIOTH SK
«IMACTKW» 1 BTOPUHHUX AKTUBHHX (DOPM KHCHIO, MEPOKCHHITPUTY, MEPEKHUCIB JIMiIIB, a TaKOX
BUTbHUX PaJMKANIB, 0 YTBOPIOIOTHCS MPH JIii HA OPraHi3M TOKCUKAHTIB, HAPUKIIA]I, XJIOPBMICHHX
cnonyk. lle Tak 3BaHa «IaHLIOTOBIAPUBHA» aKTUBHICTH (uaBoHOiNIB. DIaBOHOIAM MiABUINYIOTH
aKTHBHICTb aCKOPOIHOBOI KHCJIOTH, 3aXMINAIOTh ii Ta aJpeHaliH BiJl OKHUCIIOBAJIHLHOTO
po3iIeTIeHHAX[ S ].

PizHOMaHITHA Gi0JIOTIYHA AKTUBHICTH (DJIABOHOIIIB € MACTABOIO JIJISl CTBOPEHHS XapYOBUX JOOABOK
GyHKIIOHATBHOTO TpuU3Ha4YeHHs [6]. Xoya oOpraHi3aM JIIOAMHUM 3[aT€H CcaM BHPOOJIATH
AHTHOKCHJIAHTH, HE MCHIII BOKJIMBUMHU € ¥ Ti, AKi BiH oTpuMye 3 Dkero. [Ipore, B cydacHHX ymMOBax
OTpUMAaTH BCi HEOOXiJHI aHTUOKCHUAAHTU B JOCTATHIM KUTBKOCTI 3 Xap4OBUX MPOAYKTIB JOCUTh
Baxko. Came ToMy po3poOka OIOJOTIYHO aKTHBHHX JOOABOK HA OCHOBI IMPHUPOJHHUX
AHTUOKCHJIAHTIB € JY)XK€ aKTyaJIbHOI MPo0IeMoro, a (IaBOHOI U, O€3MepeyHo, € IEPCICKTHUBHIUMU
00'exTaMu 7151 30araueHHs Xap4OBUX MPOAYKTIB [7].

[Tepuroueprosoro npo0JIeMOI0  KOHTPOJIIO  SKOCTI TaKUX TMPOAYKTIB € KOHTpOIb IiX
AHTHOKCHJIAaHTHOI akTUBHOCTI. CTaHJapTHAa METOJWKA BH3HAYCHHS aHTHOKCHIAHTHOI aKTHBHOCTI
3a peaxli€lo OKHCIEHHS MmolliokcoeTuneHcopdbiranmonooneary ( TBin - 80) kucHem mnoBiTps [8,9]
notpedye TOPOTHX PeaKkTHUBIB Ta Oarato vacy ( peakiisi IpOXOIuTh y TEPMOCTATI MPH TeMIIEpaTypi
313 K npotsirom 48 roguH). B Toit ke yac Bimomo, 1m0 iHGOPMATHBHUM TMOKA3HHKOM 3arajbHOi
KUTPKOCTI BiJIHOBJIGHHUX Ta OKHCIEHUX (OPM PEUOBHMH Yy BOJHHUX PO3UYMHAX € PEIOKCIIOTEHIliall
po3unHy. B 3B"s13Ky 3 MM, AOLITLHUM Oyl0o O JOCTIANTH 3B SI30K BEIUYUHH PEIOKCIIOTEHITIANIB Ta
BMicTy 010()1aBOHOIAIB Yy YalHUX €KCTPaKTax pi3HOTO TUIY (pepMeHTaIlil.

Meta poOOTH — BHMBUMTH MOJJIMBICTb BHUKOPUCTAHHS 3HAUEHHS PEIOKCIOTEHIIAaTy YalHUX
€KCTPAKTIB SIK IHTErpaJIbHOIO MOKA3HUKA iX 010JI0r14HOT aKTUBHOCTI.

MATEPIAJIM TA METOJU JOCJIKEHHSA

O06’exTaMu A0CHiIKEHHST OyJI0 BUOpaHO YOPHI Ta 3€JIeHI JHMCTOBI 4Yai BiJl MPOBIIHUX BUPOOHHUKIB
I'pinding ta Tecc.

BMmicT cyxux Ta eKCTpakTUBHUX PEUYOBMH y 4Yai BH3Hadainu 3a jgornomororo Meronuk 'OCT 1572-
2013 [10] Ta TOCT 28551-90 [11] BiamoBiaHoO.

Bwmicr Bitaminy C y yai Bu3Ha4anu 3a gonomororo meronuku ['OCT 24556-89 [12].

IIpu xinbkicHOMy BH3Ha4YeHHI BiTaminy P (6iodiaBoHoiniB, mo BosoAi0TH P-BiTaMiHHOIO
aKTUBHICTIO) y 4Yai BUKOPUCTOBYBAJIM Bi03MiHEHY MeToAuKY JleBenTand. Llelt MeTon KibKiCHOTO
BU3HAYECHHS PYTUHY IPYHTYETbCS Ha HOTrO 3JaTHOCTI OKHUCIIOBATUCH IEPMaHraHaTOM Kaiilo
(KMnQO4). B sikocTi iHAMKATOPY BHKOPHUCTOBYBAIM IHIWUTOKAPMIiH, SIKMH BCTYNA€ B pEaKIio 3
KMnQ4 micinst TOro, sk OKUCIUTHCS BECh PYTHH. [IJ11 MpUrOTyBaHHS pO34YMHY iHAUrokapMiny 0,25 ¢
IHANKATOPY po3Tepalid, Mepecunand y MipHy KoilOy Ha 250 eM® , momaBamm 12,5 oM’
KOHIIGHTPOBAHOI CyIb(pATHOI KHCIOTH Ta JOBOAMIA 00 €M PO3dMHy 10 250 cM® QUCTHIBOBAHOI
BOJIOHO.

HaBaxxku waro macoro 100 Mr mnomimanu y TepMoOCTiiKi Konbu, 3amunu 50 e’ raps4oi
JUCTWJIBOBAHOI BOAM Ta KUII ATHJIM BOPOJOBK S5 XB. OTpUMaHUN €KCTPAKT OXOJOIKYBAJIH,
Bimibpamn mo 10 cM® Ta mepeHocwaH B iHmN KOMOHM, nOJaBIIM 10 ekctpakty me 10 cm®
JIMCTHIBOBAHOI BOAM Ta lcm® posumHy inaurokapminy. BMicT konbu perenbHO mepemiryBany Ta
tutpyBai 0,01 M po3dnmHOM TiepMaHTaHATY Kalilo JI0 TMOSBH CTIHKOTO >KOBTOTO 3a0apBIICHHS.
[TapanenbHO TPOBOIWIM TUTPYBAHHS KOHTPOJBHOTO PO3YMHY, € 3aMICThb €KCTPakTy B KOJIOY
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BrHocwan 10 cm® aucTHIBOBaHOI BoxW. PisHHMIS MK HOCTIZHMM i KOHTPOJBHHM THTDPYBAHHSM
npeacTaBsie co60r0 anc1o cM° KMNOy, 1110 BUTPATHBCS HA OKHCICHHS PYTHHY.
Bwicr Bitaminy P —W(P) y mxr/mit po3paxysaiu 3a Gpopmyiioro 1:
W(P) = g*V*V,/ Vi*m 1)
Jie:  — CTaHJapTHHUH epepaxyHKoBUi KoedimieHT TuTpyBaHHs (1);
V- 00’eM po3unHY IIepMaHraHary Kajiio, o 0yB BUTpa4eHU Ha TUTPYBAHHS, CM;
V- 00’ €M BUXITHOTO PO3UHHY, B IKOMY Oyjia pO3UMHEHA B3sATa JUIsl aHAITI3Y;
V/1-06’€M pO3UHHY B3TOrO Ha THTPYBAHHS, CM°,
M-Maca HaBa)KKH 4alo, T.

PenokcrnoreHitian BOJHUX ©KCTPAKTIB YaiB BH3HAYaIM IOTCHI[IOMETPHYHUM METOJIOM 3
BUKOPUCTAHHSM MOTEHIIIoMeTpy- ioHOMipY “Excrnepr-001”. EnexTpoxiMiyHHIA JaHIIOT CKJIaJaBcs
3 XJIOPCPIOHOTO Ta PEIOKCENCKTPOAY, SKi OyJIM MiArOTOBIEHI 1O PpOoOOTH 3TiAHO iX MACHOpTaM .
EJIeKTPOH OIYCKAIN Y XiMi4HUIA cTakaH i3 40 cM® BOXHOrO SKCTPAKTY Yar0 Ta BUMIPSIIM 3HAYCHHS
EPC enexTpoxiMigyHOTO JIaHI[IOTa y MiTiBOIbTax (MB).

PE3YJbTATH TA IX OBIOBOPEHHSI

Pesynbrary BU3HAUEHHS BMICTYy CYXHMX Ta EKCTPAKTUBHUX PEUYOBHMH B dYai NPEJCTaBICHI Yy
Tabymmi 1:

Tabmuus 1. BMiCT cyxuXx Ta eKCTPaKTUBHUX PEUOBHH Yy YasiX.

Hait Bwmict cyxux Bwmict
pedoBuH, % CKCTPAaKTUBHUX PEYOBUH, %o
Bun BupoOuuk
Yopuuit «[piadinm» 94,73 37,86
«Teccx» 96,67 39,75
3enenuit «Ipirdinm» 97,33 48,64
«Teccx» 95,00 46,51

3rifHO 3 OJepKaHMMHU pe3yabTaTaMH,BMICT CYXHX pPEYOBMH 3MiHIOBaBCS B iHTepBali 94-
97%,exctpakTuBHUX— 37-48% 3anexxHO Bij THITY hepMeHTaIlil Jaro.

EcTpakTHBHI pEUYOBHMHM MPEACTABISAIOTH COOOI0  BOJOPO3UYMHHI KOMIOHEHTH 4Yar — KogeiH,
610(h1aBOHOIM, LYKPUIIM, a30TBMICHI CHOJYKH Ta MiHEpajbHI pedoBUHU. UuM OUIbIIMN BMICT
eKCTPAaKTUBHUX PEYOBMH, THM BHIIE cOPT 4aro. HallOimpImumii BMICT €KCTPaKTUBHUX PEYOBUH MaB
3eneHui yail «['pinding» - 48,64%. YV rpymi 4HopHUX HaiB Iell MOKa3HUK OyB MEHIIUM, B
ceperHboMy, Ha 9%.

Pesyneratn Bu3Ha4YeHHs BMicTy BiTamiHiB C Ta P mpencrasiieni y Tabmuii 2:
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Tabmuus 2 .Bwmict Bitaminis C Ta P y gocmimkyBanux 3paskax 4ais (P = 0,95; n =3).

Hait Bwmicr Bitaminy C = | Bwicr BiTaminy P + € ,
&, mr/100r MKT/CM3
Bun BupoOuuk
Yopuuii «pirdinm» 19,58+1,25 248,25+6,82
«Tece» 15,59+1,20 279,75+6,45
3eneHuit «pirdinm» 47,85+2,49 590,98 +6,21
«Tece» 39,42+1,25 397,59+3,58

3a pe3ynbraTaMu JIOCIIHKSHHS HAOLIbIHiA BMicT BiTaMiHy C B 3€JICHHUX YasiX.

MakcumanbHe 3Ha4eHHs KOHLEHTpauii Bitaminy C cepen 3€l€HHX Ta YOpPHMX 4YaiB y uyai
«piadinay, Bignmosimno 47,85 mr/100 v i 19,58 wmr/100 r. Taka pi3HHIS y TOKa3HUKAaXx,
0e3yMOBHO, IOB’s3aHa 3 BIAMIHHOCTSIMM Y TEXHOJIOT1i BUI'OTOBJICHHS 3€JIEHUX Ta YOPHUX YaiB.
Pi3auns BMicty Bitaminy C B ofHil 1 Tiif jxe TpyIii yaiB HE3HAYHA y BUIAKY BCHX JOCIIKYBAaHHX
yais.

3rigHo 3 pe3yibTaTaMu JOCIHIPKEHHS, BMIcT BiTaminy P B 1,4 - 2 pa3u HIDKYE B YOPHUX YasX y
NopiBHAHHI 3 3esieHuMH. Cepel| 3eJIeHUX 4aiB MaKCUMaJIbHUI MMOKa3HUK KOHIEHTpalii BiTamiHy P
maB uaii «pinding»— 590,98 mkr/cm®, B rpymi dopHux uaiB - waii «Tecc» — 279, 75 MKr/cm® .
MoxHa NpPUIYCTUTH, IO KUIBKICTh  €KCTPaKTMBHHUX PpEYOBHMH  3B'si3aHa 3 P-BiTaMiHHOIO
aKTUBHICTIO 010()1aBOHOIIB B €KCTpakTax dYaiB. Tak, MakCUMaJbHUH BMICT €KCTPAKTUBHUX
PEUOBHH 1 HAMBUIIMI MOKa3HUK P — BiTaMiHHOT akTUBHOCTI MaB yail«l piHO1II» y Ipymi 3el1eHuX
yaiB Ta yaii«Tecc» y rpymni YOpHUX 4aiB.

Pe3ynpTaTi BU3HAaYEHHS PEAOKCIOTEHIIa)ly BOJHUX €KCTPAKTIB YaiB MpecTaBlIeHuH B Tabmui 3.

Tabnuns 3. 3HaYeHHS PeAOKCIIOTEHIiany eKcTpakTiB 4aiB ( P =0,95; n = 23)

Bun Bupo6uuk Penokcnorenmian + €,
MB
Yopuuii «Ipiadinm» 50, 08+5,57
«Teccy 49,53+4,81
3eneHuit «piadinm» 32,3+£3,35
«Teccy 39,59+3,98

3riIHO pe3yabTaTaM JOCIHIKEHHS, PEIOKCIIOTEHINAN y TPYIU 3€JIeHUX 4aiB OyB, y CPEIHBOMY, Y
1.5 — 1,2pa3y MeHIIe, yuM y 4YOpHHUX 4aiB. MoOKHa MPHUITYCTUTH, IO JOCIIKYBaHI 3€JeHi Yai
MICTHJIM OUIBIIY KUIBKICTh PEYOBMH 3 BIJHOBIIOBAaHMMH (QyHKIISMU. Binomo, 1mo  HuU3bKe
3HA4YEeHHSl PEIOKCIOTEHIIady CBIJYUTH MPO BiTHOBIIOBAIbHI BJIACTMBOCTI  cucTeMu. Husbke
3HAYCHHSI PEIOKCIOTEHINay EKCTPAaKTIB TOCTIKYBAaHUX 3€JIEHHMX YaiB KOPENO€ 3 BUCOKHMH
nmokasHukamu P — BiTamiHHOi akTUBHOCTI 6io(naBoHOIIB came mux 4aiB. biodmaBoHoimu, sk
BIIOMO, BOJIOJIIOTh AHTHOKCUJAHTHUMHU Ta aHTUPAJAUKAIBHUMHU BJIACTHBOCTSAMHU. TaK0X MOXKHA
MIPUITYCTUTH, 110 OUTBII BUCOKMA BMICT BiTaMiHy C ( B cepelHbOMY y 2pa3H) y TPyIli 3eJICHUX YaiB
MIJICKUITIOE iX P —BiTaMiHHY aKTHBHICTb.
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Takum yuHOM, pi3HMIA Y BMIcTi BitamiHiB P 1 C Ta 3HaYueHHAX PEIOKCIIOTEHINIATIB B OKPEMHX
rpynax JIOCHiDKYBaHUX 3€JICHMX Ta YOPHUX 4YaiB, O€3yMOBHO, MOB’S3aHa 3 TEXHOJOTIYHHMH
0COOJIMBOCTSIMH 1X BUTOTOBJICHHs. HU3bKi 3HAUEHHS PEIOKCIOTEHLIaIiB €KCTPAKTIB 3eJICHUX YaiB
CHIBMAJAI0Th 3 BUCOKMMH TOKa3HUKaMH ix P- BiTaMiHHOi aKTMBHOCTI, IO JO3BOJISIE PO3TIISIIATH
PEIOKCIIOTEeHINIAN K IHTErPaJIbHUM MOKA3HUK aHTUOKCHAAHTHOI BJIACTUBOCTI BOJHHUX EKCTPAaKTiB
YaiB.

BUCHOBKHA

1. EkcrnepuMeHTANBbHO TMOKa3aHO, IO HAWBUIIMKA IMOKa3HWK BMicTy BiTamiHiB P i1 C OyB y
3enieHoMy 4ai «I piHdimm»

2. BcraHoBieHO, 10 BMICT €KCTPAKTHUBHUX PEUYOBHH OYB BUILUM Y TPYIIi 3€JI€HUX YaiB.

3. ExcrnepuMeHTanbHO MiATBEP/KEHO, IO PEAOKCIOTEHIial BOJHUX EKCTPAKTIB 4YaiB MOXKE
PO3TIISAIATHCH K IHTETPaTbHUM IMOKA3HHK 1X aHTHOKCHIAHTHOI BIACTHBOCTI.
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