OMPEAENEHUE NMPOUCXOXAEHUA MNbINIbLUEBLIX KOMO4YKOB
C NMOMOLLbLIO BUBPALIMU CIMEKTPOCKOIMNYECKUX MAPKEPOB

P. bneea, M. Bomoukoea, A. CuHuya, 5. bpuHO3a

AHHOTauuss. Paboma noceswieHa onpedeneHuro pa3Hoobpasus U
pacnpedeneHusi nblfibUesbIX KOMOYKO8 8 OOHOXKe 4Yembipex 60maHU4YecKux
gudoe pacmeHull: Trfolium repens, Papaver somniferum, Brassica napus u
Phacelia tanacetifolia. C nomowbto VIK-®ypbe-cniekmpockonuu e bnuxHed (NIR) u
cpedHuli (MIR) uHgbpakpacHbix obnacmsx, a makxe FT-Raman-criekmpockonuu
KOMOUHaUUOHHO20 paccesiHusi ceema, npoeodunu aHanu3 KOMOYKO8 MblfbUbl U
ycmaHaenueanu ux Kraccugpukauyuro e coomeemcmeuu ¢ 6omaHu4yecKkum
MPOUCXOXOEHUEM.

[Mony4eHHbIe criekmpocKonu4yeckue daHHbIe cmamucmu4ecku
obpabomaHbl C ucrnonb3ogaHuem memoda efiasHbiX KomroHeHmos (PCA).
YcmaHoeneHo, Ymo KaxoObili U3 Memodo8 CreKmpOoCKONuUU OKa3arscsi rnpu2o0eH
0ns Knaccugbukauuu n4yenuHoll 06HOXKU Ha OCHO8e crieKmpalsibHbIX pasnuyud.
FT cnekmpbl KOM6UHAUUOHHO20 paccesiHuss rnodmeepousnu, 4Ymo Hanu4ue
KapomuHa Cyw,ecmeeHHO efiusiem Ha yeem nyesiuHol 0OHOXKU U3 Maka.

KnioyeBble crioBa: crreKmpocKornu4yeckull aHanau3, nyesiuHas nbiib-
ya, Trifolium repens, Papaver somniferum, Brassica napus, Phacelia
tanacetifolia.

UDK 638.138.1.2: 581.331.2
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Annotation. The aim of this study was to document the morphological
characteristics of pollen grains and bee pollen of common buckwheat. Pollen
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grains were collected for the experiments from plants of common buckwheat
harvested in Poltava region. Bee pollen was obtained from beekeepers in
Poltava region. With scanning electron microscope the length of polar and
equatorial axis of pollen grains were evaluated in range 27.60-36.64 um and
13.07-18.99 um respectively. For the bee pollen the average weight in the
range 5.47-10.04 mg, height in the range 2.62-3.056 mm and width in the
range 2.62-3.05 mm were determined.

Statistically significant medium-strong dependence (r=0.479) between
the weight and height of bee pollen was found. Antioxidant activity of bee
pollen was determined with DPPH method. Antioxidant activity of aqueous /
methanolic extracts of samples dried to 40 °C was 12.9 34.8 % and dried to 80
°C —5.0/24.9 %.

Key words: Fagopyrum esculentum Moench, bee pollen,
morphological traits, antioxidant activity.

Introduction. Common buckwheat (Fagopyrum esculentum Moench)
belongs to the Polygonaceae family, to the genus Fagopyrum. From the
photosynthetic point of view it is a plant with C; — photorespiration (Moudry et
al., 2005). All plant parts contain the alkaloid rutine. Leaves that contain
glycosides, rutin and quercetin are the most used in pharmaceutical industry
(Poluninova et al., 1994). For flower heterostylism is known. One type of flower
has long pistils and short stamens (pin type). The other type has long stamens
and short pistils (thru type).

There are also plants with equal length of pistils and stamens in flowers
(Vancurova et al., 1966; Janovska et al., 2008). Samborova at al. (1989)
determined the length of pollen grains in a flower pin type in the range from
17.58 to 58.05 ym, and in a flower thru type in the range 19.35-63.86 um. The
flowers of common buckwheat are an important source of nectar and pollen for
bees. It can be obtained 100-200 kg honey from one hectare (Saghi, 2002).
Honey is reddish brown or deep-brown colour with a distinctive scent (Ember,
1955; Szilva, 1968). Many people use it as a natural product for the treatment
of many diseases (Saghi, 2002).

Besides seeds, leaves and other plant parts bee pollen is also important
for using in various purposes. Weight of bee pollen was studied by many
authors in different species. Brindza et al. (2010) determined the weight of bee
pollen from different samples of oilseed rape in the range 10.09-14.07 mg, for
common sunflower 7.57-10.70 mg. N6zZkova et al. (2010) found out the
average height of bee pollen from different species in the range 1.81-4.26 mm
and the width in the range from 2.13 to 4.56 mm. Brovarskyi and Brindza,
(2010) found out height of bee pollen in the range 3.16—3.56 mm and the width
in the range 3.60-3.97 mm.

Materials and Methods. Pollen grains of common buckwheat,
harvested in Poltava region, were used for the experiments. They were
removed from the flowers of common buckwheat mechanically. Bee pollen
was obtained from beekeepers in Poltava region during the flowering season.
With scanning electron microscope the length of polar and equatorial axis and
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shape index of pollen grains were defined. Software AxioVs40 V 4.8.2.0 (Carl
Zeiss, Jena, Germany) was used for measurements. Antioxidant activity of bee
pollen samples in aqueous and methanolic extracts was estimated with DPPH
method (Sanchéz-Moreno et al., 1998). Samples of bee pollen were dried at
40 °C, 60 °C and 80 °C for the analysis of antioxidant activity. For statistical
evaluation of experimental data the SAS program was used.

Results and discussion. Table 1 presented morphological
characteristics of pollen grains. The results show that the average length of the
polar axis was determined in the range 27.60-36.64 um and the variability of
the length of the equatorial axis is 13.07-18.99 ym. The shape index (ratio of
polar length to equatorial length) has been determined within 1.54-2.67.
Halbritter and Svojtka, (2011) characterize the pollen grains of common
buckwheat as medium size. Their size varies from 26-50 ym. The shape of
pollen grains of common buckwheat is presented in Figures 1 and 2.

1. The morphological characteristics of common buckwheat
(Fagopyrum esculentum Moench) pollen grains

Length of the axis n min max x V%

Length of the polar axis (um) 105 2760 3664 3253 6.09
Length of the equatorial axis (um) 105 13.07 1899 1613 7.83
Shape index (P/E) 105 1.54 2.67 203 10.10

Note. n — number of measurements; min — the minimum value; max — the maximum value;
X — arithmetic mean; v — coefficient of variation in %

Mag= 367K X EHT =15.00 k¥ WD =10.0 mm VPSE G3 Chamber= 40 Pa

Fig. 1. The shape of common buckwheat (Fagopyrum esculentum
Moench) pollen grain. Photo: Motyleva, S. (2014)
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10 ym

|—| Mag= 500K X EHT=15.00 k¥ WD = 9.0 mm VPSE G3 Chamber= 40Pa
Fig. 2. The shape and surface of common buckwheat pollen grain
(Fagopyrum esculentum Moench). Photo: Motyleva, S (2014)

EHT=1500 ¥ WD= 8.5mm VPSE G3 Chamher= 40Pa

Fig. 3. The common buckwheat (Fagopyrum esculentum Moench)
bee pollen. Photo: Ostrovsky, R. (2014)
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|—| Mag= 500 X
Fig. 4. Homogeneity of common buckwheat (Fagopyrum esculentum
Moench) pollen grains in bee pollen. Photo: Ostrovsky, R. (2014)

EHT=15.00 k¥ WD = 95mm VPSEG3 Chamber= 40Pa

2. Variability of morphological traits of common buckwheat

(Fagopyrum esculentum Moench) bee pollen

Genotypes | n min max X V% hom-l;)egsetnity
Weight (mg)

Sample2 100 6.90 14.40 10.04 17.36 a

Sample 1 100 1.22 11.80 6.38 26.20 b

Sample3 100 3.30 8.50 5.47 21.13 bc
Height (mm)

Sample2 100 248 3.72 3.05 8.52 a

Sample 1 100 212 3.57 2.83 9.54 b

Sample3 100 1.85 3.81 2.62 13.36 bc
Width (mm)

Sample2 100 248 3.72 3.05 8.52 a

Sample 1 100 212 3.57 2.83 9.54 b

Sample3 100 1.85 3.81 2.62 13.36 bc

Note. n — number of measurements; min — the minimum value; max — the maximum value;
X — arithmetic mean; v — coefficient of variation in %; a,b — the same letters within a column
are not significantly different according to Tukey’s multiple range test (P<0.05)

The results of measurements of morphological traits of three bee pollen
samples of common buckwheat are given in Table 2. The average weight of
bee pollen samples was determined within 5.47-10.04 mg, the height in the
range 2.62-3.05 mm and the width in the range 2.62-3.05 mm. The shape of
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bee pollen is different, that is documented in Figures 3 and 5. Figure 4
confirms the high level of monofloral of pollen grains in the bee pollen formed
by honeybee from common buckwheat.

Statistically significant medium-strong dependence (r=0.479) between
the weight and height of bee pollen was determined. A stronger degree of
dependence was determined between the weight and width of bee pollen
(r=0.599), as documented by data in Table 3. Antioxidant activity of bee pollen
was defined by DPPH method. These results are shown in Table 4.
Antioxidant activity of aqueous / methanolic extracts of samples dried to 40 °C
is 12.9/34.8 %, dried to 80 °C — 5.0/24.9 %.

3. Relationship between evaluated traits of bee pollen
of Fagopyrum esculentum Moench (according to Pearson)

\ Correlated traits | Height(mm) | Width(mm) |
Weight of bee pollen (g) 0.479*** 0.599***
Height of bee pollen (mm) 0.394***

Note. ***P < 0.001

4. Influence of temperature drying on the antioxidant activity (DPPH method)
of bee pollen of common buckwheat (Fagopyrum esculentum Moench)

Temperature n 40°C 60°C 80°C

P ; V% | = V% | = V%
Aqueous extract 5 12.9 43 9.6 4.6 5.0 8.0
Methanolic extract 5 34.8 21 28.6 2.7 249 3.4

Note. n — number of measurements; x — arithmetic mean; v — coefficient of variation in %

Fig. 5. Variability in the shape of common buckwheat bee pollen
documented using fully automatic macro lens Zeiss Discovery V12
Oravec, A. (2015)

Conclusions
The results of this study suggest that bee pollen from common
buckwheat is important product that increases the economy growth and also
efficiency of using the pollen grains for various practical uses.
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AHoTaUiA. BusHayeHo MopghosioeiyHi xapakmepucmuKku Muikogux 3epeH i
60)x0n1UHO020 OBHIXKS 2peyKu rnocigHOI. unkoesi 3epHa 0nsi ekcriepumeHmie 6yno
3i6paHOo 3 POCIUH 2peyKu MocieHol, supoweHux y Nonmaecokkili obnacmi. lNunok
6dxonuHuli 6ye ompumaHuli eid 60xonspie [lonmasckbkoi obnacmi. 3a
00ONMOMO20K0 CKaHyl4020 €eJIeKMPOHHO20 MiKpockorna 6yrno ecmaHO8/1eHO
008XXUHY MOJISAPHOI OCi NUIIKOBUX 3€peH 8 Mexax 27,60—36,64 MkM ma O08XKUHY
ekeamopianibHo20 diamempa — 13,07—18,99 mkm. [nss 60x01UHO020 06HXXKs 610
guU3Ha4yeHo cepedHro saay 6 iHmepeari 5,47—10,04 me, sucomy & Oiana3oHi 2,62—
3,05 MM ma wupuHy po3mipom 2,62—-3,05 Mm.

Byno 3HalideHo cmamucmu4Ho 00CMOBIPHY cepedHbO-CUIIbHY 3aexHICMb
(r=0.479) mMiX eaz2or0 i eucomor OOXOMUHUX epaHyn. AHMUOKcuOaHMHy
akmueHicmb 60XK0/1UHO20 OBHIXOKA 8UMIpPrOsasiu 3 8UKOpUCMaHHSAM cmabifibHO20
padukana [AOrir. AHmuokcudaHmHa akmueHicmb 600HUX / MemaHOos108uUX
excmpakmig 3paskie sucyweHux 0o 40 °C dopisHroe 12,9/34,8 %, a sucyuieHux 6o
80 °C - 5,0/24,9 %.

KniouoBi cnoBa: Fagopyrum esculentum Moench, 60xosnuHe
OGHIXOKs1, MOPhOs1I02iYHi O3HaKU, aHMUOKcUuGaHMHa aKmueHicmab.

MOP®ONOMM4YECKASA XAPAKTEPUCTUKA MblNIbLEEBbLIX 3EPEH
N NYENTMHOUN OBHOXXKU MPEYUNXU MOCEBHOM
(FAGOPYRUM ESCULENTUM MOENCH)

A. bpuHd3a, 3. Llly6epmoea, B. Bpoeapckuli,
C. Momsbinéea, M. Mepmeuwesa, O. pucopbesa

AHHoTauus. OnpedeneHbl MOpghonoaudecKue xapakmepucmuku
NbINbUEBbIX 3epPeH U n4YyenuHol OBHOXKU epeduxu roceeHol. [lbinbuesnie
3epHa 0ns akcriepumeHmos bbiniu cobpaHbl ¢ pacmeHull epeduxu nocesHod,
eblpawieHHbIx 8 Nonmasckol obnacmu. llbinbya nyenuHas 6bina nosydYyeHa
om n4enoeodoe [lonmasckoli obnacmu. C MNOMOWbIO CKaHUPYWeao
371eKMPOHHO20 MUKpOckorna O6blna ycmaHoesneHa OnuHa nossipHol ocu
nbibyesbix 3epeH 6 npedenax 27,60-36,64 Mkm u OfluHa akeamopuasbHO20
Ouamempa — 13,07-18,99 mkm. [nsa nyenuHol 06HOXKU b6bin onpederneH
cpedHuli eec 8 uHmepesane 5,47-10,04 me, ebicoma e Ouarna3oHe 2,62-3,05
MM U WupuHa e paamepe 2,62—-3,05 mm.

bbina HatideHa cmamucmu4decku OocmosepHasi cpedHe-cusibHasi 3aseu-
cumocmb (r = 0.479) mexOy eecoM U ebiICOmOU MYesnuHbIX epaHyn. AHmMu-
OKCUOaHMHY0 aKmueHOCMb MYesIUHOU OBHOXKU U3MEPssiu C UCMOb308aHUEM
cmabusnbHo20o padukana L. AHmuokcudaHmHasi akmueHOCMb B00HbIX /
MemaHos108bIX 3KCMpPaKmos 06pa3yos, ebiCyuwleHHbIx 00 40 °C, pasHa 12,9 /
34,8%, a ebicyuweHHbIx 0o 80 °C — 5,0/ 24,9%.

KniouyeBble cnoBa: Fagopyrum esculentum Moench, n4enuHas
O06HOXKKa, Mopghosio2uYeckKue npu3Haku, aHmuoKkcuGaHmMHasi akmueHoCMkb.
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