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W3yuanu coctaB ¥ GHOIOTHYECKYIO aKTHBHOCTB 3KCTPAKTOB, OJYYESHHBIX U3 ITYSIMHOTO oAMopa. KadecTBeHHBIH 1 KOJNYeCTBEHHBIH
COCTaB IKCTPAKTOB OINPEACIISIIN CIEKTPAIbHBIM U XpOMaTOrpaduuecKiuM MeToJaMi. AHTHOKUCIUTEIbHYIO aKTHBHOCTD OL[CHUBAIIH
XEMHJIIOMUHECLEHTHBIM METOZIOM C UCIIOIb30BaHUEM d(PHUPOB aKpUAMHUHKaPOOHOBON KHCIOTHL. TecT-KyabTypoii sl onpeeseHus
OMOJIOrHYECKOi aKTUBHOCTH IKCTPAKTOB CIIY>KHIIU Ipubbl Saccharomyces cerevisiae. YCTaHOBIICHO, YTO B COCTAB 9KCTPAKTOB BXOIST
(1aBOHOMIBI ¥ KapOTHHOM[BI, OOJagalouIne aHTHOKCHIAHTHBIMU CBOHCTBaMHU. Bce M3y4eHHBIE DKCTPAKTHI XapaKTepe3yrTcs
OMOJIOTNYECKOM aKTHBHOCTBIO, 3aBUCSALIECH OT crioco0a Moy 4eH s IKCTPaKTa.

Knrouegvle cnoga: anvsKCTPaKT, aHTHOKCUIAHTHAS aKTUBHOCTh, OMOJIOTHYECKasi aKTUBHOCTb.

BuBuanu ckiiaz i 6i010riuHy aKTHBHICTb €KCTPAKTIB, SIKi 0JiepiKaiiu 3 OJPKOIMHOTO MTiaMOpy. SIKiCHHH 1 KUTbKiICHHH CKJIa]] eKCTPaKTiB
BH3HAYAJIM CHEKTPAIBLHUM i XpoMaTtorpadivyHuM MeToaaMu. AHTHOKUCITIOBAJIbHY aKTHBHICTh OLIIHIOBAJIM XEMUTIOMIHECLIEHTHHM METOI0M
3 BUKOPUCTaHHAM eQipiB akpuaAnHIHKapOOHOBOI KUCIOTH. TecT-Ky/IbTypoIo AJIsi BU3HAYEHHs Gi0NOriYHOi aKTMBHOCTI €KCTPAKTiB
Oynu rpudu Saccharomyces cerevisiae. YCTaHOBICHO, 1110 IO CKJIJy €KCTPAKTIB BXOMATH (NIABOHOIAM i KAapOTHUHOINM, SIKi MAIOTh
AQHTUOKCHJAHTHI BJIACTHBOCTi. YCi BUBYCHI €KCTPAKTH XapaKTePH3yIOThCs 0i0JOTiYHOI0 aKTHBHICTIO, SIKA 3aJICKUTH BiJ CIIOCOOY
OJICPIKAHHSI EKCTPAKTY.

Knrwowuoei cnosa: amiekcTpakT, aHTHOKCHIAHTHA AKTHBHICTh, 610JTOTiYHA aKTHBHICTb.

The composition and biological activity of the extracts derived from dead bees have been studied. Qualitative and quantitative
compositions of the extracts were found by spectral and chromatography methods. Antioxidative activity was assessed with
chemiluminescent method using ethers of acridine carbon acid. Saccharamyces cerevisiae were the test systems to examine biological
activity of the extracts. Flavonoids and carotenoids having antioxidant properties were found to be components of the extracts. All
studied extracts are characterized with biological activity depending on the way of extract obtaining.

Key-words: apiextract, antioxidative activity, biological activity.

Ha mpotshxkeHuu ThICSYENeTHH TPOAYKThI TYe0-
BOJICTBA UCIIOJIL3YIOTCS JJIs IUTAHUS M KaK JIEKapCT-
BEHHBIE CpencTBa. Men u MYeInHOEe MAaTOYHOE
MOJIOYKO SIBJISIFOTCS €CTECTBEHHBIM HCTOYHHUKOM
YIJICBOJIOB, BUTAMUHOB ¥ aHTUOKUCITUTEIICH, ITUSTUHBIN
S W MPOTOJIUC 007aTal0T MHUPOKUM CIEKTPOM
dbapmaneBTuueckoro neicteus [4, 7]. Cnemyert
OTMETHUTBH, YTO TMOJYyUYECHHUE s/1a COMPOBOKIAAETCS
YMEPIIBICHHEM MYeibl. 32 3UMHUN MEPUOJ| KU3HU
IMYESIIMHOW CEeMBHU Ha JIHE YJbs CKAILTUBAIOTCS 0COOH,
MOTUOIIINE ECTECTBEHHOM CMEPTHIO, TAK Ha3bIBAEMBIN
noamop [5, 6]. Ucnonb3oBaHue MYEIUHOTO OAMOpPA
KaK MCTOYHHMKA OUMOJIOTHMYECKH AaKTUBHOTO CHIPHS
MEPCIEKTUBHO: TOAMOP COJACPIKUT KOMIIOHEHTHI HE
TOJIbKO JKMBOTHOTO, HO M PACTHTEILHOIO MPOHC-
XOXJCHHUsI, YTO o0ecreunBaeT Kak pasHooOpasue
XHMHYECKOTO COCTaBa almMdKCTPAKTOB, TaK M HUX
BBICOKYIO OHOJIOTHYECKYIO aKTHBHOCTS [7].
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Within thousand years the apiculture products have
been used as the food and medicines. Honey and apian
royal jelly are natural sources of carbohydrates,
vitamins and antioxidants, bee venom and glue possess
versatile pharmaceutical effect [4, 7]. It should be
noted that venom obtaining is accompanied with the
bee sacrificing. During winter period of bee family life
span on the bottom of beehive there are accumulated
naturally dead bees [5, 6]. Use of dead bees as the
source of biologically active raw material is a
perspective one: dead bees comprise the components
of not only animal, but also plant origin, that provides
both variety of chemical composition of apiextracts
and their high biological activity [7].

It is known, that many biologically active compounds
render repairing effect on cells after freeze-thawing.

In spite of evident value of dead bees and their
extracts as the source of biologically active substances,
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H3BecTHO, YTO MHOTHE OMOJIOTHYECKH aKTHBHBIE
COEIMHEHUS OKa3hIBAIOT pENapupyroIiee IeiHCTBIE Ha
KJIETKU TI0CJIE 3aMOPAKUBAHUA-OTTAUBAHUSI.

HecMoTps Ha O4YEBHAHYIO IIEHHOCThH ITYEIMHOTO
MOJIMOpa M JKCTPAKTOB W3 HEr0 KaK MCTOYHHUKA
Ba)KHBIX OMOJOTHYECKH aKTUBHBIX BEIIECTB, MPO-
LEAYPHl TOJTOTOBKU UCXOAHOTO CHIPhS U MOTyICHUS
CaMHX 3KCTPAKTOB paHbIIIE MOJIPOOHO HE N3YYaIUCH.
H3BecTHO, 4TO Kaxkaas M3 HEOOXOAUMBIX CTajui
MIPOU3BOJICTBA ANMMIKCTPaKTa (IIPOMBIBKA, CYIIKA U
W3MEIBICHUE TTOAMOpA, MPOIEIYPHI IKCTPAKIIUA U
OTAeICHMS OaJIaCTHBIX BEIECTB U BJaru, KOHIEHT-
pHUpOBaHNE KOHEYHOTO MPOAYKTA) BIHSIECT HA €T0
XUMUYECKAHA COCTaB U OMOJIOTHYECKYI0 aKTUBHOCTb.

Henp paboTsl — pa3zpaboTka criocoda momydeHus
ANUIKCTPAKTOB, ONPECIICHUE UX aHTHOKCUAHTHON
AKTUBHOCTH, a TAK)KE BO3MOKHOCTH UCITOJIL30BAHUS
JUTSL peTiapaiiy MOBPEXISHUH KIETOK MOCIe HU3KO-
TEMIEPaTyPHOTO KOHCEPBUPOBAHUS.

Matepnanbl 1 meToAbI

B pabote ObuIH HCCIIETOBaHBI AITHIKCTPAKTHI TPEX
BHJIOB, TIOTy9Y€HHBIE U3 TYETHHOTO ITOAMOpPA C pa3ind-
HOM CTETIEHBI0 OYHCTKH. DKCTPAarupOBaHHE IPOU3BO-
JIVUTHA M3 U3MENTBYEHHOTO CBIPhsI B AKCTpakTope CoKc-
nera 96%-M 3THUIIOBBIM CHUPTOM. AMHUIKCTPAKT 1
MOJTy4YaJld U3 HEOUYHUILEHHOTO MOIMOpa, IMOIydYeHHUE
amMAKCTPaKTOB 2 U 3 CONMPOBOXKAAJIOCH MPeIBaPH-
TEJIbHBIM HPOMBIBAHMEM MYEIHMHOTO MOAMOpa
MPOTOYHOM BOAOW Ha MPOTSHKEHNUH OJHUX (AITUIKCTPAKT
2) u Tpex (amM3KCTPAKT 3) CYTOK € MOCIEIYIOIUM
BBICYIIMBAHUEM I[P KOMHAaTHOW TeMIiepaType.
CreneHp 3KCTparupoBaHUsl KOHTPOIUpoBan (HoTo-
MmeTpuuecku. [Ipu 10CTHKEHUHU MOCTOSHHOM BETNYH-
HBI ONITUYECKOM MITIOTHOCTH SKCTPakToB (120-150 muk-
JIOB 3KCTPAKINH ) TPOLIEAYPY IKCTPATUPOBAHUS MIPEK-
pamanm.

[Tocme ABYKpaTHOTO YMEHBIICHHUS O0bheMa arm-
9KCTpaKTa PacTBOp OXJAXKIAIH B TEUEHHE CYTOK U
(uUIBTpOBaHUEM OTAESUIM €ro OT OaIaCTHBIX Be-
1ecTB (IPEeUMYIIECTBEHHO BOCKOB). 3aTeM (QMIbTpar
BBICYIIMBAJIM HA POTOPHOM HCIIapUTENe IPH MOHMKEH-
HOM JnaBiieHMU. CTeNeHb BBICYIIMBAHUS KOHTPO-
JUPOBAJIM TPABUMETPUIECKHU.

Hdns onpeneneHust cyMMbl (pI1aBOHOUIOB U
KapoTHHOHUIOB 25-50 MIr cyXOoro ammdKCTpakTa
pactBopstu B 10 Myt 96%-r0 sTanomna. s mocneayro-
LIUX U3MEPEHUH T0OaBIEHIEM 3TaHOJIa KOHIIEHTPAIIHIO
pactBopa ymenbinanu B 10 pa3. CiexTp morioneHus
MOJY4YEHHOTO PAacTBOpPa M3MEPSUIH MPU MOMOIIHU
crnektpodoromerpa Hitachi U3210 (Anounus) B
uHTepBaine aauH BosH ot 300 10 550 HM.

J71s1 BBIAETIEHHS U3 TTOTTYYCHHOT'O CIIEKTPa CIIEKTPOB
OTACTBHBIX KOMIIOHEHTOB — KBEpLETHHA (CTaHAAPT
JUISL OTIPECIICHUs] CYMMBI (pJIaBOHOMIOB) U [3—Kapo-
TUHA (CTaHAAPT AJIS aHAJIN3a CYMMBI KAPOTHHOUIOB)
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the procedures to prepare initial raw materials and
obtaining of the extracts themselves previously were
not studied in details.

It is known that each essential stage of apiextract
production: flushing, drying and fragmentation of dead
bees, extraction procedures and separation of ballast
substances and humidity, concentration of final product
affect its chemical composition and biological activity.

Research aim is to develop the obtaining method
of apiextracts, examining of their antioxidant activity
as well as the possibility to use them to repair cell
damages after low temperature preservation.

Materials and methods

Apiextracts of three types procured from dead bees
with different purification rate have been studied in
the research. Extraction was performed from
fragmented raw material using Soxhlet extractor with
96% ethanol. Apiextract 1 was derived of unpurified
dead bees, that for apiextracts 2 and 3 was
accompanied with preliminary dead bees flushing with
flowing water within 1 (apiextract 2) and 3 (apiextract
3) days with following drying at room temperature.
Extraction degree was photometrically controlled.
When achieving constant value of optical density for
the extracts (120-150 extraction cycles) the extraction
procedure was stopped.

After two-fold reduction of the apiextract volume
the solution was cooled for 24 hrs and separated from
ballast substances (mainly wax) by filtering.
Afterwards filtrate was dried with rotor evaporator
under lowered pressure. Drying extent was gravi-
metrically controlled.

To examine the sum of flavonoids and carotenoids
dry apiextract weighed portions of 25-50 mg were
dissolved in 10 ml 96% ethanol. For following
measurements the solution concentration was reduced
10 times by adding ethanol. Absorption spectrum of
the obtained solution was measured with Hitachi U3210
spectrophotometer (Japan) within the wave length
interval from 300 to 550 nm.

To isolate from the obtained spectrum those for
separate components, quercetin, used as the standard
to find out the sum of flavonoids and [3-carotene, the
standard for analysis of carotenoids we used the
method of deconvolution. The concentrations of the
sums of analyzed compounds in terms of the content
of standard substances were calculated according to
the equation of Buger-Lambert-Beer law.

Antioxidant activity of the extracts was investigated
by chemiluminescent method using ethers of acridine
carbone acid [10, 11, 15] as luminescent agents. In
this research there was used the system: phenyl ether
of N-methyl acridine carbone acid and hydrogen
peroxide in the medium of carbonate buffer solution
(pH 9.93).
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HCIIONTb30BaJIH METO]I IEKOHBOITIOIHH. [10 ypaBHEHHIO
JlamGepra-byrepa-bapa paccuuTeiBanu KOHIICHT-
palMy CyMM aHaJIM3HPYEMBIX COCIMHEHHUH B mepe-
cueTe Ha COJEepKaHHWE CTaHJAPTHBIX BELIECTB.

AHTHOKCHJAHTHYI aKTHUBHOCTH DKCTPAKTOB
OTIPENeISUTH XEMHIFOMUHECIICHTHBIM METOJOM C
NPUMEHEHUEM KaK JIOMHUHECLHUPYIOIUX areHTOB
3¢ UpOoB aKpUaMHUHKapOOHOBOH KUCOTHI [10, 11, 15].
B pabote Obina ucnonb3oBaHa cucreMa (hEHUIOBBIH
3¢up N-MeTHIaKpUAMHUHKAPOOHOBON KHUCIIOTHI H
MIEPOKCH] BOJIOPOJa B cpesie KapOoHaTHOro Oydep-
Horo pactBopa (pH=9,93). K 2 mx pactBopa, conep-
JKaIero pa3InyHble KOHIEHTPAIIUY TYSITHHOTO 3KCT-
pakta B kapboHnatHoM Oydepe, modasmsmu 200 MK
5%-ro Bognoro pacrtsopa H,O,. Henocpencreenno
nepesi i3MEPEHUEM B ITOJTyYEHHBIE CHCTEMbI BBOMIIH
200 MK pacTBOpa JIIOMHHECHUPYIOIIETO areHTa.

CKOpOCTh raieHus XeMITFOMUHECLICHITY U3Mepsi-
mm Ha criekTpodyopumerpe Hitachi F4010 (SInonus),
paboTaromem B pexxume XxeMuinmoMmuHomerpa. Kpu-
BYIO TallleHUs IIOMHUHECLEHIINY JIOTapu(MHUPOBAIIH,
TAHTEHC YITIa HAaKJIOHA [TOJYYEHHOM MPsIMOI Iennin
Ha Maccy MCXOIHOTO alUIKCTPaKTa (PacCYUTaHHYIO
JUIs1 K&KIOW alTMKBOTHI). PesynbTupyromiee 3HaueHHE
MapIHATLHON KOHCTAHTBI CKOPOCTH TallIeHHsT XEMHUITIO-
MMHECLICHIIUHU KCL (TIoKa3aTemnst aHTHOKHUCIUTEITHLHOM
AKTUBHOCTH JKCTPAKTa) OMpEaelsiiIN KaK CpeHee
3HAYEHU KOHCTAHT, HOIYYEHHBIX JJI51 KaXKJ0U alTMKBO-
THI.

CpaBHEeHNE aHTHOKHUCIUTEIBHON aKTHBHOCTH
AMMUAKCTPAKTOB IIPOBOIMIIN C HCTIONIB30BanueM 10%-
'O pacTBOpa acKopOMHOBOM kucoTHI ([lapHuia, Kues)
u ¢apManeBTUYECKOTO Ipemnapara “AcKOopyTUH”
(bopmarosckas papmaneBTuyeckas padbpuka, Kues)

TecT-KynbTypo# A7 onpeeIeHns] OMOIOTHYECKOM
AKTUBHOCTH aIMIKCTPAKTOB CIIy>KUIU TpuObl Sac-
charomyces cerevisiae. MUKpOOpraHU3M BBIOUpAIIH
10 CHUPTOYCTOMYMBOCTH JAHHOM KyIbTYpHI [13] most
WCKITIOUYCHHUS JIEHCTBUSI CIIUPTA, COAEPIKAIIETOCS B
ANMIKCTPaKTe, Ha MOKA3aTeIH POCTAa KYIbTYPHI.
['puOBI IpeBapUTENBEHO BEIPAIIUBAIY Ha CKOIIEHHOM
cycio-arape B Teuenue 48 u npu 30°C, cMbIBasIn €
MMOBEPXHOCTH KOcCsika 8%-M pacTBOpPOM cyclia U
MOJIyYEHHYIO CYCIIEH3UIO MEPEHOCHIN Ha JKUAKYIO
MOJHOLIEHHYIO cpeny, coaepxairyto nentoH (10 r/n),
JPOXIKEBOU AKCTPAKT (5 1/11) u Timroko3y (20 1/1).

Jiist momy4eHus KyJIbTyphbl B CTallMOHAPHOH (ase
Pa3BUTHS HAKATUIMBAIN OMOMACCY Ha XKHUJIKHX Cpeax
B TeueHue 24 1 npu 30°C ¢ HenpepbIBHBIM a3pupo-
BaHMeM. BrsiHue almMIKCTPaKToOB Ha IMHAMUKY POCTa
S. cerevisiae ompenensiiu MOCIE HAKOMJICHUS
O6momMacchel B TeueHue 6 4 ¢ goOaBiIeHUEM WiIH 0e3
I00aBJICHHS alMIKCTPAKTOB.

Krnerounyto cycniensuro (1 mir) 3amMmopaxuBanu (0T
25 mo —40°C co ckopocthio 1°C/MuH ¢ mocieayo-
UM TIOTPY>KEHUEM B )KHJIKUN a30T) B KPHOAMITYJIax
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To the solution volume of 2ml by adding carbonate
buffer solution to the obtained mixtures there were
added 200 pl of 5% aqueous solution H,O,. Directly
prior to the measurement into obtained systems 200 pl
of luminescent agent solution were added.

The measurements of the rate of chemilumine-
scence quenching was performed with spectrofluori-
meter Hitachi F4010 (Japan) functioning in the regimen
of chemiluminometer. There was taken a logarithm of
luminescence quenching curve, angle tangent of the
slope of the obtained line was divided into mass of
initial apiextract (calculated for each aliquot). Resulting
value of partial constant of chemiluminescence
quenching (K, ): index of anti-oxidative activity of the
extract, it was determined as the mean of values of
the constant obtained for each aliquot.

Antioxidative activities of apiextracts were
compared using 10% solution of ascorbic acid (Darni-
tsa, Ukraine) and pharmaceutical agent “Ascorutin”
(ascorbic acid and rutin) (Borschagovsky Pharma-
ceutical Plant, Ukraine).

Saccharomyces cerevisiae fungi served as test-
culture to examine biological activity of apiextracts.
The choice of microorganism was determined by
alcohol-resistance of this culture [13] to exclude the
alcohol effect, being in apiextract on the indices of
culture growth. Fungi were preliminarily grown on
slope wort-agar for 48 hrs at 30°C, they were washed-
out from the surface of culturing with 8% wort solution
and resulted suspension was transferred on liquid
complete medium containing peptone (10g/1), yeast
extract (5g/1 and glucose (20g/1).

To obtain the culture in stationary development
phase there was performed an accumulation of biomass
on liquid media for 24 hrs at 30°C with constant
aeration. The effect of apiextracts on growth dynamics
of S. cerevisiae was examined after accumulation of
biomass for 6 hrs with adding or with no apiextracts.

Cell suspension (1 ml) was frozen in 1.8 ml “Nunc”
cryovials with programmable freezer of biological
objects ZP-10 (Special Designing and Constructive
Unit, IPC&C, Ukraine). Freezing was performedume
from 25 down to —40°C with 1°C/min rate and
following immersion into liquid nitrogen.

Thawing of samples was performed on water bath
at 37°C up to disappearance of solid phase. After-
wards to every sample a certain additive was introduced
and it was equilibrated for 20 min at 30°C. Either
different aliquots of apiextract under concentrations
providing maximum biological effect or ethyl alcohol
(under final concentrations of 1; 5; 10; 20%) served
as additives. The choice of alcohol concentrations was
determined by its content in apiextract as a solvent.

Viability parameter for cryopreserved (frozen- tha-
wed) culture was the number of macrocolonies (colony-
forming units — CFU), grown on agarized media [2, 3].

PROBLEMS
OF CRYOBIOLOGY
Vol. 16, 2006, N22



“Nunc” oobsemoMm 1,8 M1 Ha TIpOrpaMMHOM 3aMoOpa-
xuBatene 6nooovexToB 311-10 (mpousBoacteo CKTh
UIIKuK).

Kynperypy otorpesanu Ha BogsHo# 6ane ipu 37°C
JI0 MCUE3HOBEHHUs TBepIOoH (a3bl. 3aTeM B KaXKIYyIO
poOy BHOCHIIM ONpeeIeHHYI0 100aBKy M 3KBHIIU-
opuposasu 20 Myt ipu Temneparype 30°C. JJoGaskoii
SBJSUTUCH Pa3jMYHbIe aTMKBOTHI allMdKCTPAKTa B
KOHIICHTPAIHSIX, 00ECTICYMBAIONINX MaKCHMaIbHBIH
ononmornyeckuii 3¢ PexT, TMO0 ITHIOBBIN CIHPT
(xoneunast koHnentpauus 1; 5; 10; 20%). Beibop
KOHIIEHTpAUHWil CHHUPTa OMpPEAENsics ero coaep-
JKaHHEeM B allMIKCTPAKTE KaK PaCTBOPHUTEIS.

[Tokazarenem >KH3HECIIOCOOHOCTH KPHOKOHCEP-
BHUPOBaHHOH (3aMOPOXEHHOW-OTOIPETOM) KYJIbTYpHI
SIBJISITIOCH KOJMYECTBO MAKPOKOJIOHHH (KOIOHHeE-
obpazyromux eaunut] — KOE), BRIpocIInx Ha IITOTHBIX
NUTaTEIbHBIX cpedax [2, 3].

Pe3yAbTaThl M 00CYyXAeHue

OmHO¥M M3 BaXHEHIITNX CTAAWK MOJIYICHHUS aIv-
3KCTPaKTa ABIAETCS MPOMBIBAHME MYEIUHOTO
[oMOpa Mepes BRICYUIMBAHWEM M MU3MEIBUEHUEM.
HHTeHCHBHOE TPOMBIBaHHUE CHIPHS MOXKET TPUBOANTD
K yOAJICHHUIO OTAENbHBIX KOMIIOHEHTOB MOAMOpa U
TaKUM 00pa30oM BJIHMSTh HA XUMHYECKHH COCTaB H
OMOJIOTMUECKYI0 aKTUBHOCTH KOHEUHOTO NpoayKTa. Ha
puc. 1 nmpeacraBieHsl JaHHBIE 110 U3MEHEHHUIO Mace
MOJYYECHHBIX AIM3KCTPAKTOB M BBIX0OJA OayIacTHBIX
KOMIIOHEHTOB OTHOCHUTEJIBHO MACChl MCXOJHOTO
CBIPBS — ITYENTMHOTO MOAMOpA.

Kax cnepgyer u3 nmpuBEACHHBIX AAHHBIX, YBEIU-
YEHHE MPOAOJIKUTENBHOCTH IPOMBIBaHHS IOIMOpa
NPUBOJIUT K YMEHBIIEHUIO BBIXOJa KaK JKCTpa-
THPYEMBIX, TaK U OAJUTACTHBIX BEIIECTB.

B pesynbrare mpoMbIBaHUS HCXOMHOTO CHIPHA B
TEUYeHHE CYyTOK Macca KOHEYHOTO amMiIKCTpPaKTa
ymenbInaercs Ha 18,8%, mpu yBeanmueHUH MpOa0I-
KUTEIbHOCTH MPOMBIBAHUS MMUEIHMHOTO MOAMOpa 10
Tpex cyTok Ha 25,9%. Ynanenue OamiacTHBIX Be-
LIECTB B IPOLECCE NMPOMBIBAHUSA HCXOIHOTO CBHIPBS
MPOUCXOAUT O0JIee UHTEHCUBHO: €CIH JUIS1 alTHIKCTPaK-
Ta 1 OTHOLIEHHE MacC alMAKCTPAKTa U OasacTa coc-
taBiseT 1,6:1, To 1 amUAKCTpaKTa 3 5TO OTHOILIECHUE
paBHO 2,4:1.

[IpombIBaHHE MCXOAHOTO CHIPhS B TeUEHHE 3-X
CYTOK (pHcC. 2) CHIXKAET KOHIICHTPAITHIO (PJIABOHOUIOB
¢ 50,8 mo 3,6 mr/r. B TO e BpeMsi KOHIIEHTpALHUs
KapOTHHOWUJIOB B alMIKCTPaKTe 3 ymMeHbiaercs ¢ 3,22
1o 1,78 mr/t (puc. 3).

BeposTHO, pa3nuuns B KOHIEHTpPAUHSIX aHTHU-
OKHCIIUTENICH IPU U3MEHEHUH PEXUMa IPOMBIBaHUS
HCXOAHOTO CBHIPbsI OOBSACHSIIOTCS TEM, YTO €IMHCTBEH-
HBIM HCTOYHUKOM (DJIABOHOMIOB B alMIKCTPAKTE
MOJKET SIBIATHCS MbLIbLIA PACTEHUH, B TO BpeMsl Kak
KapOTHHOMIBI COJICPKATCS HE TOJNBKO B BUIBLIE, HO U
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Results and discussion

One of the most important stages of apiextract
obtaining is flushing of dead bees prior to drying and
fragmentation. Intensive flushing of raw material may
result in the removal of some components of dead bees
and thereby affect chemical composition and biological
activity of final product. Fig. 1 shows the data on change
in masses of obtained apiextracts and ballast
component yield in respect of the mass of initial raw
material, dead bees.

These data demonstrate that the rise in duration of
washing-out of dead bees result in a reduction of the
yield of both the substances to be extracted and ballast
ones.

As aresult of flushing of initial raw material for 24
hrs the mass of final apiextract decreases by 18.8%.
An increased duration of washing-out for dead bees
up to 3 days leads to extra-loss of 25.9% of final
product. Removal of ballast substances during flushing
of initial raw material proceeds more intensively if for
the apiextract 1 the ratio of masses for apiextract and
ballast makes 1.6:1 and for the apiextract 3 it is 2.4:1.

As proceeds from Fig. 2 flushing of initial material
for 3 days results in a reduction of the concentration
of flavonoids approximately in 14 times: from 50.8 to
3.6 mg/g. At the same time the concentration of
carotenoids in the apiextract 3 alters not so significantly,
in 1.8 times: from 3.22 to 1.78 mg/g (Fig. 3).

Differences in concentrations of anti-oxidizers
during variation of flushing protocol are likely to be
explained by the fact that a single source of flavonoids
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B Tene maen. Takum o6pa3oM, aHATU3UPYsI AMHAMUKY
HM3MEHCHHS KOHIIEHTPAIMI aHTHOKCHAAHTHBIX KOMITO-
HEHTOB M 0QJUTACTHBIX BEIIECCTB B alMMIKCTPAKTAX,
MOJIYYSHHBIX U3 ChIPhSI ¢ PA3THUHBIMHU PEKUMAMU IIPO-
MBIBaHHSI, MOYKHO 3aKJIIOYHTh, YTO U3MEHECHUE XHUMHU-
YECKOTO COCTaBa alMIKCTPAKTOB B 3aBUCHMOCTHU OT
JUTUTEIHHOCTH MPOIIECCa MPOMBIBAHUS OOBSICHIETCS
MEXaHUYECKHUM YIaJeHHEeM YaCTHUI] BOCKA U MBLIBIIBL.

CrnenyeT OTMETHTH, 4TO (DIIAaBOHOHWABI U Kapo-
THHOM/IBI — HE €MHCTBEHHBIC aHTHOKUCIUTEIbHBIC
KOMITOHEHTBI almMAKCTPAKTOB. TakK, aHTHOKUCIIHU-
TelbHAs aKTUBHOCTh XapaKTepHa W JJIs BOCCTAaHA-
BIIMBAIOIINX CaXapoB, K KOTOPBIM OTHOCHTCS IITFOKO3A.
ITockoNBbKYy YITIEBOIBI XOPOIIO PACTBOPUMEI B BOJIE,
WX KOHI[EHTPAIUS MOXKET 3HAUUTEIIHPHO YMEHBIIATHCS
B MPOIIECCE TPOMBIBAHUS CHIPHSI.

B cBs3u ¢ Tem, 4TO, COTIACHO MOJYYESHHBIM
JTAHHBIM, KOHIIEHTPAIlUN aHTHOKCHUIAHTOB B TIPOIIeCcCe
MOATOTOBKYU CHIPhSl U3MEHSIOTCS B IIMPOKHUX TIpe-
nenax, OONBIION MHTEpEeC MPEeACTaBIsIET UCCIe-
JIOBaHKE OO0IIel aHTHOKUCIHUTEIHHOU CIIOCOOHOCTH
AKCTPAKTOB B 3aBUCHMOCTH OT MPOJIOJKUTEILHOCTH
MIPOMBIBAHUS MTIETUHOTO TIOIMOPA.

B kagecTBe moka3arens aHTHOKCHUIAHTHOM aKTHB-
HOCTH 3KCTpPaKTa MCHOJb30BajN MapUUAIBHYIO
KOHCTaHTY CKOPOCTH TYIICHHUS XEMIJTIOMUHECTICHITH.
BenuunHbI napiuaabHbIX KOHCTAHT AJIS alTUIKCTPaK-
TOB 1-3 mpuBeneHs! Ha puc. 4. Tak, aHTHOKCHIAaHTHAS
AKTUBHOCTH DKCTPAKTOB TOCJIE TPEXTHEBHON OTMBIB-
KH ChIpbs yMeHbmaercs ¢ 2,96 mo 1,51 c'r'.
Comnocrapnenne Benuuun K ¢ npencraBieHHbIMU
BBIIIIC KOHIIEHTPAUSIMU aHTHOKCUIAHTOB ITO3BOJISICT
3aKJIFOYUTh, YTO OOINIUN aHTUOKCHIAHTHBIN A heKT
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Fig. 3. Concentration of the sum of carotenoids in
apiextracts 1 and 3.

in apiextract is plant pollen, meanwhile as carotenoids
are comprised not only by pollen but also in bee bodies.
Thus when analyzing the dynamics of the changes in
concentrations of anti-oxidant components and ballast
substances in apiextracts, derived from the raw material
with various flushing protocols we may conclude that
the change in chemical composition of apiexracts
depending on flushing duration may be explained by
mechanical removal of wax particles and pollen.

It should be noted that flavonoids and carotenoids
are not the only anti-oxidative components of
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Fig. 4. Antioxidative activity of apiextracts 1-3.
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ANUAIKCTPAKTOB HE3HAYUTEIHHO 3aBHCHT OT COAEP-
KaHWs B HUX ()JIABOHOWJIOB U B OOJbINEH CTENeHH
OTIpeaeNAeTCs NPUCYTCTBUEM KAPOTUHOMIOB U JPYTHX
AHTUOKUCIIUTETCH.

OTaHOJ, UCHONB3YEMBIH 111 MPUTOTOBICHUS
amUdKCTpaKTa, Takke oOyagaeT aHTHOKHUCIHU-
TeNbHBIMU cBo¥icTBamu [8]. Ompenensinu K B
BOAHBIX PACTBOpAx 3TaHOJA C Pa3IUYHBIMH KOH-
LneHTpanusMu crnupra. [lorydennsie 3HaueHUs ObUTH
ONMU3KHM K HYJIO, YTO MO3BOJIIET CBA3BIBATH HAOMIO-
JaeMblit 3 PEeKT ¢ AHTHOKUCITUTEIbHON AKTUBHOCTBIO
KOMITOHEHTOB KCTPaKTa, a He PacCTBOPHUTEIIS.

Crnemyer Tak)Ke OTMETUTB, YTO TI0 aHTHOKUCITUTEb-
HOW aKTHBHOCTH aIMAKCTPAKT | B TpH pa3a MmpeBbIIIaeT
AHTHOKCHIAHTHBIH npemnapar “Ackopytun” (1,04 ¢'r')
U B IIECTh — acKOpOuHOBYI0 Kucnoty (0,54 ¢'rt).

Bo3zpeiictBue anmskcTpakToB 1-3 Ha OHOJIOTH-
yeckue OOBEKTHl OLEHUBAIU MO IWHAMHKE POCTa
HAaTHUBHBIX KJETOK, a TakKke almudKCTpakTa | Ha
nponudepaTrBHYIO aKTHBHOCTh KPHOKOHCEPBUPOBAH-
HBIX KIIETOK S. cerevisiae.

Bruto n3yueHo BiusHIE Pa3TUYHbIX KOHLIEHTpaInit
CIIHPTa, KOTOPBIN SBISETCS PACTBOPHUTENEM IS
ANMAKCTPAKTOB, HA KU3HECTIOCOOHOCTH APOKIKEBBIX
KJIETOK JIO M TIOCJI€ 3aMOPaKUBaHUA-OTOTPEBA.

YcraHoBiIeHO, 4TO 100aBIEHNE CIUPTa B KOHEU-
HbIX KoHIIeHTpauusix 5; 10; 20% Kk HaTUBHBIM KJIETKaM
JPOXKIKEH NOCTOBEPHO HE BIHUAIO Ha KOJOHHE-
00pa3yIoniyr CrocoOHOCTh S. cerevisiae 1O CpaB-
HEHUIO C KOHTPOJIbHBIMU 3HaUeHUSMU (Tab. 1).

Poct KynbTyphI IpoXoKei B IPUCY TCTBUM alludKCT-
paktoB 1-3 (1,6 mMr/mn) otobpaxeH Ha puc. 5. llpu
HHKyOupoBaHHHU S. cerevisiae B TeueHHEe 6 U
HaOmogaeTcss CTUMYJSIUS pOCTa NPHU HAJTWYUHU
anmudKcTpakToB 1 u 2. CnenyeT OTMETHTH, YTO
9KCTPAKT, MOJYUYEHHBIH M3 HCXOJHOTO CHIpbS 0e3
MPOMBIBaHUS (AUAKCTPAKT 1), OKa3pIBa€T MaKCH-
MaJIbHBIN 3P QEKT CTUMYIISIINH. YBEIUIEeHUE IPOAOII-
KHUTEIbHOCTH MPOMBIBAHUA HCXOAHOTO CBIPBHS

Tabauua. 1. BiusHue pa3nuuHbIX KOHIEHTpauui
STHIIOBOTO CITUPTA Ha KOJIOHUEOOPA3YIOMIYIO
Ccroco0HOCTh S. cerevisiae

Table 1. Effect of different concentrations of ethyl alcohol
on colony-forming ability of S. cerevisiae

Bua AOGaBKIT KOE/ma %108

Additive type CFU/ml x10°
SControl L0
Byl alcohol5% alo=ol
Byt alcohol10% L0
7Byl alechol 0% o0
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apiextracts. So, anti-oxidative activity is characteristic
also for recovering of sugars, glucose is referred to
those. Since carbohydrates are well dissolved in water,
their concentration may significantly decrease during
raw material flushing.

Due to the data obtained concentrations of anti-
oxidants when preparing raw material vary within a
wide range, of big interest is the study of general anti-
oxidative ability of extracts depending on flushing
duration for dead bees.

As the index of anti-oxidant activity of extract we
used partial constant of chemiluminescence quenching
rate. The values of partial constants for apiextracts
1-3 are presented in Fig. 4. As presented data show
anti-oxidative activity of extracts after 3 days’ washing-
out reduces two times: from 2.96 s'g!' down to
1.51 s'g"". Comparison of the K, values with those
presented above concentrations of anti-oxidants
enables to conclude that general anti-oxidant effect of
apiextracts is slightly dependent on the content of
flavonoids and in greater extent is determined by the
presence of carotenoids and other anti-oxidants.

Ethanol, used during preparing of apiextract, also
has anti-oxidative properties [8]. We examined K in
aqueous solutions of ethanol with various alcohol con-
centrations. Obtained values were close to zero that
enables to associate the observed effect to anti-oxida-
tive activity of extract components but not a solvent.

It should be also noted that on anti-oxidative activity
the apiextract 1 is three times higher than the one for
anti-oxidant agent “Ascorutin” (1.04 s'!'g') and six
times for ascorbic acid (0.54 s'g?).

Effect of apiextracts 1-3 on biological objects was
estimated by the dynamics of growth of native cells,
as well as that of apiextract 1 on proliferative activity
of S. cerevisiae cryopreserved cells.

The influence of different concentrations of alcohol,
being a solvent for apiextracts on viability of yeast cells
prior to and after freeze-thawing has been studied.

Alcohol addition in 5; 10; 20% final concentrations
into native yeast cells was established as not signi-
ficantly affecting colony-forming ability of S. serevisiae
in comparison with the control values (Table 1)

Yeast culture growth in presence of apiextracts 1-3
(1.6 mg/ml) is shown in Fig. 5. During incubation of
S. cerevisiae for 6 hrs there is observed growth
stimulation in presence of apiextracts 1 and 2. It should
be noted that the extract derived from initial raw
material with no flushing (extract 1) renders maximum
stimulation effect. An increased duration of washing-
out of initial raw material results in a decrease in
stimulating effect of extract on yeast culture growth.
In case of introduction of apiextract 3 into the medium
of yeast incubation there is found a tendency to
inhibiting of S. cerevisiae population growth. Thus,
stimulating effect of apiextracts on the growth of
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Fig. 5. Growth of yeast cell culture in the presence of
apiextracts 1-3: 00— in 20 min incubation; 0 — in 20 min
incubation.

CHI)KAeT CTHUMYNHpYIOIIee AeWCTBHE 3KCTPaKTa Ha
POCT KyInbTyphl apoxikei. [Ipu BHeceHunm amnu-
AKCTPAaKTa 3 B cpeLy MHKYOAI|H IPOFKOKEH OTMEUaeT-
Csl TCHJICHIIMS K MHTHOMPOBAHUIO POCTA TOMYJISAIIUN
S. cerevisiae. Takum o00pa3oM, CTUMYIUPYIOIIEE
JeHCTBHE alMIKCTPAKTOB HA POCT KyJIBTYPHI S. cere-
visiae 3aBUCHT OT PEXHMa MPOMBIBAHUS HUCXOTHOTO
CBIPBS.

Bbu10 Takke U3ydeHO BIUSHUE alMAKCTPaKTa Ha
nponuepaTuBHYI aKTUBHOCTh KPHOKOHCEPBU-
POBaHHBIX KIIETOK S. cerevisiae.

BunsiHue pas3nuuHbBIX 3KCTPEMAIBHBIX BO3ICHCT-
BHIA, B TOM YHCJIC KPUOKOHCEPBUPOBAHUS, HA KJICTOY-
HBI€ CYCIEH3UHW MHKPOOPTaHU3MOB MPHUBOJIHUT K
MOTEHIMANBHO JIETATbHBIM HOBpexAeHUsM [ 1,9, 12].

B mpomecce KpHOKOHCEPBUPOBAHUS KIETKHU
MOJIBEPrarOTCs U3MECHEHUSIM, NMPUBOAIIINM K HUX
rubenu. JIns yMeHbIIEHUS KOTUYECTBA IMOTHUOIINX
KIJIETOK HCIIONB3YIOTCSl Pa3UYHbIE PelapUupyroIne
cpensl [14]. Tlockonpky ammdkcTpakt 1 obnamaet
MaKCHMAaJIbHbIM CTUMYJIHMPYIOIIMM JCHCTBHEM Ha
POCT KYJIBTYPBI IPOXOKEH, B TalbHEHIINX 3KCIIEPH-
MEHTaxX MBI M3y4Yald ero BIHSHHE Ha KOJOHHE-
00pazyoIIyI0 CIOCOOHOCTh KPUOKOHCEPBUPOBAHHBIX
KJIETOK.

Hob6aBnenue ammakctpakta 1 (1 mMr/ma) x
3aMOPOKEHHBIM U OTOTPETHIM KJIETKaM IPOXKIKeH
crioco0cTBOBaO cHMkeHuIo KonndectBa KOE 1o 50%
(Tabn. 2). Beenenue anudkcrpakra | B KOHIEHTpa-
nusx 0,05; 0,25; 0,5 Mr/mi K KJIeTKaM 0Cie 0TOrpeBa
Y SKBIJTUOPAITUH TPUBOIUIIO K TIOBBIIICHUIO KOJINYECT-
Ba KOJIOHUeoOpa3ytonux eaunuil 10 88-90%, uto Ha
30% mpeBpIIaeT pe3yibTaThl, MOTyYEHHBIE MPHU
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S. cerevisiae culture depends on the flushing protocol
for initial raw material.

In the following sets of experiments we have
investigated the effect of apiextract on proliferating
activity of S. cerevisiae cryopreserved cells.

It is known that the effect of different extreme
influences including cryopreservation on cell
suspensions of microorganisms leads to potentially
lethal impairments [1, 9, 12].

During cryopreservation the cells are underwent
the changes resulting to their death. To reduce the
number of dead cells there are used various reparative
media [14]. Since apiextract 1 has maximum
stimulating effect of yeast culture growth we have
studied its influence on colony forming ability of
cryopreserved cells.

Addition of apiextract 1 (1 mg/ml) to frozen and
thawed yeast cells resulted in a decrease in the number
of CFU down to 50% (Table 2). Introduction of api-
extract 1 under concentrations of 0.05; 0.25; 0.5 mg/ml
to cells after thawing and equilibration led to a rise in
the number of colony-forming units up to 88-90% that
by 30% exceeds the results obtained during freeze-
thawing with no additives (Table 2). This may testify
to a stimulating effect of apiextract on reparative
processes in yeast cells.

The effect of the extracts derived from samples
1-3 on biological objects was estimated on studying
the dynamics of growth of native cells, as well as
extract 1 on proliferative activity of cryopreserved
S. cerevisiae cells.

Preliminarily there was investigated the influence
of different concentrations of alcohol which is the
solvent for apiextracts on viability of yeast cells prior
to and after freeze-thawing.

It has been established that alcohol addition under
final concentrations of 5, 10, 20% to native cells of
yeast did not statistically and significantly affect colony-
forming ability of S. cerevisiae if compared with the
control values (Table 2.)

To prepare apiextract alcohol is used as solvent,
therefore we have studied the influence of alcohol on
colony-forming activity of cryopreserved cells. The
choice of alcohol concentrations was determined by
its content in apiextract as a solvent.

Table 2 shows that the effect of alcohol addition
under the mentioned concentrations to frozen and
thawed cells was significantly lower than apiextract
effect under corresponding concentrations.

Therefore biological activity of apiextracts depends
on the way of their obtaining: the most poorly purified
extract has the highest biological effect.

Conclusions

Extracts derived from dead bees contain high
concentrations of flavonoids and carotenoids and have
significant antioxidative and biological activity.
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3aMOpaXKUBAaHUU-OTOTPEBE 0€3 BBEACHIS KaKUX-THO0
n00aBok (Tadiu. 2). DTO MOXKET CBHIETEIHCTBOBATH
0 CTUMYJHPYIOIIEM NEeHCTBUU amHUIKCTPaKTa Ha
penapanuoHHbIE MPOIECCHI B KIIETKAX APOXKIKEH.

[Ipu mpUTOTOBIEHNN ANMUIKCTPAKTAa KaK PacTBO-
PHUTENb UCTIONB3YETCS CIUPT, IO3TOMY MBI H3y4alld
BIIUSTHUE CIHPTa Ha KOJIOHUEOOPA3YIOIIYH0 CIOCO0-
HOCTh KPHMOKOHCEPBUPOBAHHBIX KJIETOK. BwIOOp
KOHIIEHTPAIUi CIHPTa ONpeJeNsiics ero cojuep-
JKaHHUEM B alMIKCTPaKTE.

Kak BugiHO 13 Tab71. 2, 3¢ deKT no0aBICHUS ciupTa
B YKa3aHHBIX KOHIICHTPALHMIX K 3aMOPOKEHHBIM U
OTOIPETHIM KJIETKaM OBbUI CYIIIECTBEHHO HHXKE, YeM
BJIMSIHUE alUdKCTPAKTa B COOTBETCTBYIOIIMX KOHIICHT-
parusx.

CrnenoBaTenbHO, OMONIOTHYECKAss aKTUBHOCTH
ANUAKCTPAKTOB 3aBUCUT OT CIOCO0A UX MOJTYUYCHHUS:
HauMeHee OYUIICHHBIN AKCTPAKT 001a/1aeT HAauOOIIb-
UM OUoJoTHYEeCKUM 3 (HEeKToM.

BbiBOADI

DKCTPaKTHl U3 MYSITUHOTO MOAMOpa COAEPXKAT
BBICOKHE KOHLEHTPAIUU (IABOHOHWJIOB M KapOTH-
HOMIOB 1 00JIaJA0T 3HAYUTEILHON aHTHOKCHUIAHTHOM
nu 6I/IOJIOFI/IT-IGCKOI71 AKTUBHOCTBIO.

TCXHOHOFI/IHGCKHC HpI/IeMH II0 IIOATOTOBKE
HCXOIHOIO CBhIPbS M IMOJYYEHUIO DKCTpPaKTa OKa3bl-
BaIOT 3HAYUTEIHLHOC BIUSHUEC HA XUMHYECKHUHM COCTaB
U aKTUBHOCTb KOHEUHOro npoaykra. [IpoMbiBanue
MMYEJIMHOTO NOAMOpA MPUBOJUT K YIAJICHUIO U3 HETO
LIEHHBIX OMOJIOTMYECKH AKTUBHBLIX KOMIIOHEHTOB,
CIIEICTBUEM YEro SBJIAETCHA YXYILIEHHE KadyeCcTBa
KOHEYHOTO POAYKTA.
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Taommma.2. BiusiHue pa3anyHbIX 100aBOK HA KOJIOHHE-
00pa3yronIyto crocoOHOCTh KPHOKOHCEPBUPOBAHHBIX
KJIETOK S. cerevisiae

Table 2. Effect of different additives on colony-forming
ability of S. cerevisiae cryopreserved cells

B KoanuecTBO KOAOHUM, % OT
HAAOGaBKH KOHTPOAST
Additive type Number of colonies,% of control
OrcyTcTBYeT
Absent 51,64+6,38
OTuAOBBIM criupT, 20%
Ethyl alcohol, 20% 8572659
OTuAoBBIM criupT, 10%
Ethyl alcohol, 10% 63,30+10.98
OTUAOBBIM criupT, 5%
Ethy! alcohol, 5% 7319527
OTUAOBBIM criupT, 1%
Ethy! alcohol, 1% 68.35=4,18
Ammarcrpakt 1 (1 Mmr/ma)
(aTmAOBRIM criupT, 20%
Apiextract] (1 mg/ml) (Ethyl 50,38-8,76
alcohol, 20%)
Ammakcrpakt 1 (0,5 Mr/ma)
(aTuroBEIM criupT, 10%)
Apiextract 1 (0.5 mg/ml) (Ethyl 93,63=3,69
alcohol, 10%)
Anumakcrpakt 1 (0,25 Mr/ma)
(3THUAOBEBINM cIUPT, 5%)
Apiextract 1 (0.25 mg/ml) (Ethyl 88,367,37
alcohol, 5%)
Amumskcerpakt 1 (0,05Mr/MA)
(3THAOBEIN criupT, 1%)
Apiextract 1 (0.05 mg/ml) (Ethyl 90.20=4,33
alcohol, 1%)

Technological protocols for preparing initial raw
materials and obtaining the extract determine chemical
composition and activity of final product. Dead bees
washing results in removal from it of valuable
biologically active components, that leads to the
aggravation of final product quality.
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