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Abstract. The aim of our research was to establish morphological and
spectrometric characteristics, the content of phenolic compounds and the
antioxidant activity of P.rhoeas bee pollen. Samples of monofloral and
polyfloral bee pollen were collected in districts of the Kiev region (Ukraine) in
the summer period of 2016 with the help of hinged pollen traps. Botanical
origin, monoflorality, level formation and morphological parameters of pollen
lumps were determined in the laboratory of the Department Horse Breeding
and Beekeeping of the National University of Life and Environmental Sciences
of Ukraine. Spectrometric parameters and antioxidant activity of P. rhoeas bee
pollen were investigated in the laboratory of the Institute of Biodiversity
Conservation and Biosafety of the Slovak University of Agriculture in Nitra.
Biochemical analyzes were carried out in the laboratory of the Department of
Storing and Processing of Plant Products of the Slovak University of
Agriculture in Nitra. P. rhoeas bee pollen morphological parameters were
established: length — 3,31 + 0,033 mm; width — 2,97 + 0,044 mm; weight —
9,87 + 0,25 mg. Purity P. rhoeas monofloral bee pollen are in the range from
85 to 91 %. Polyfloral bee pollen always less than 80 % P. rhoeas pollen loads,
and on average, in polyfloral collection pollen gets 38 %. P. rhoeas bee pollen
of the color parameters were determined for its botanical identification.
Specular Component Excluded method with illuminants D65/10° and A/10°
respectively: L* -33,88+ 0,25 and 33,91+ 0,25; a* — 0,04+ 0,07 and
0,14+ 0,12, b*— 4,42+ 0,13 and 4,45+ 0,12, C*— 4,43+ 0,13 and 4,47 £ 0,11;
h° — 89,34 £ 0,87 and 88,01 £ 1,68. Specular Component Included method
with illuminants D65/10° and A/10° respectively: L* — 41,09 £ 0,13 and
41,11 +£0,13; a* — -0,04+ 0,03 and 0,03+0,08; b* — 3,28 +0,07 and
3,31+0,07;, C* — 3,29+0,07 and 3,32+ 0,07, h® — 90,76 +0,56 and
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89,4 £1,39. Heterogeneous pollen grains in bee pollen are confirmed by the
results of each measurement of P. rhoeas monofloral bee pollens, which show
one over one lines on Spectral Plot. The antioxidant activity of P. rhoeas bee
pollen in aqueous and alcoholic solutions were 68,61 £ 6,712 % and 55,80 %
1,492 %, respectively. The content of phenolic compounds is 419,16 + 9,356
mg TEAC/g; phenolic acids — 2,40 + 0,052 mg CAE/g, polyphenols — 16,47 +
0,339 mg GAE/qg; flavonoids — 13,34 £ 1.5633 mg QE/qg.

Keywords: bee pollen, Papaver rhoeas, monoflorality, spectrometry,
antioxidants, phenolic compounds

Introduction. Use of bee pollen in the food, pharmaceutical and
medicine industries causes the need for in-depth research of morphological
and spectrometric parameters for interspecific product identification and further
determination of its biochemical and microbiological characteristics. The
popularization of functional nutrition forces manufacturers to review the
requirements for quality and safety of products, improve technologies,
environmentally friendly production and processing.

Analysis of recent researches and publications. The most scientific
information and study of the species Papaver rhoeas L. its characteristics as a
harmful weed in the crops of agricultural plants [11, 12, 14]. However, due to the
considerable distribution of this species on meadows, forests and animal wings,
P. rhoeas is gaining importance as polliniferous plant. Scientists also convinced of
the effectiveness of using P. rhoeas as a drug substance. It has been established
that seed of the species contains readine, protopin, papaver rubin, A, B, C, D, E,
regenine, isoregenin, isoradin, allocriptopin, coridine, stylopine, isocoridine,
berberine and other alkaloids; sitosterol, higher aliphatic alcohols and fatty acids,
anthocyanins, pectin, iron salts and magnesium [10, 18].

P. rhoeas anatomical and morphological features of peduncle and self-
incompatibility pollen of plant were studied [17, 19, 20]. Detailed studies were
of pollen grains of this species. Thus, M. Cresti, C. Milanesi, P., Salvatici n A.
C. Aelst, (1990) point to such features of mature pollen grains — «The mature
pollen grain of Papaver rhoeas is bicellular. The vegetative cell contains
numerous mitochondria; endoplasmic reticulum is not very extensive and there
are few ribosomes and plastids. Golgi bodies are in a very active state. The
generative cell is lobed and spindle-shaped. The cytoplasm contains many,
generally longitudinally arranged, bundles of microtubules. Other organelles
are few in number, and include mitochondria, Golgi bodies and short cisternae
of endoplasmic reticulum» [8]. P. rhoeas pollen grains morphological features
had been studied earlierly. Shape was defined elliptic in the polar view and
circular in the equatorial view (Al-Quaran, 2010). According to others, shape is
circular in the polar view, lobate in the dry pollen (PalDat). Exine sculpture was
scabrate, verrucate, psilate, perforate. Length of polar axis — 39,7 um, length
of equatorial axis — 28,4 um [5, 15]. Given that the P. rhoeas vegetable raw
material is valuable for the pharmaceutical industry, so it will be relevant to
investigate bee pollen. It is known [6, 7, 9], that bee pollen has a high content
of biologically active substances depending on its botanical origin. Recently,
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researchers have established the morphological structure of pollen lumps:
weight — 10,11 mg, height — 2,86 mm, width — 2,45 mm [5].

Scientists have presented a lot of results on biologically active compounds in
polyfloral bee pollen [5, 6], however, monofloral pollen informations is very few.
Comparing monofloral bee pollen from other plant species met the following data.
Determined [21], 75 wt. % ethanol/water extracts of Schisandra chinensis (Turcz.)
Baill., Brassica napus L., Phellodendron amurense Rupr., Prunus armeniaca L.
and Taraxacum officinale L. monofloral bee pollen had stronger antioxidant
activities. And Prunus armeniaca L., Camellia spp. and Helianthus annuus L.
monofloral bee pollen presented excellent tyrosinase inhibitory activities. Prunus
armeniaca L. pollen exhibits both powerful antioxidant and strong tyrosinase
inhibitory activities.

Other scientists have established the antioxidant properties of examined
plant species were different and decreasing in the following order: Brassica
napus subsp. napus L. > Papaver somniferum L. > Helianthus annuus L.
Before that we were identified specific features of bee pollen with Corylus
avellana L., Salix spp., Acer spp., Brassica napus L. [3, 4, 13, 16]. However,
questions remain insufficiently studied morphological and biochemical
characteristics of P. rhoeas monofloral bee pollen.

The purpose of research was to establish morphological and
spectrometric characteristics, the content of phenolic compounds and the
antioxidant activity of P. rhoeas bee pollen.

Materials and methods. P. rhoeas bee pollen was taken from locations
in Kiev region in the summer period 2016. Bee pollen is selected by outer
pollen traps of bee colonies from local populations. Monoflorality ratio of total
bee pollen collection was determined by using percentage of P. rhoeas pollen
lumps to all other [2].

Botanical origin of bee pollen was installed by using pollen analysis [2].

Morphological features of bee pollen were defined in the laboratory of
Institute Biodiversity Conservation and Biosafety, Slovak University of
Agriculture in Nitra. Weight of individual pollen lumps was determined by using
analytical scales ANG 100C (Axis). Length and width of bee pollen were
measured with software Ascension Waves Vision on photos of pollen lumps
from electron microscope Zeiss SteREO Discovery V20. Color of bee pollen
was determined by construct CIEL*a*b* color space model by using
spectrometry devices at Nicolet 6700 FT-IR Spectrometer and Lovibond SP62
S/N 044929. Used SCE (Specular Component Excluded) and SCI (Specular
Component Included) methods. Bee pollen shaping level was determined by
method, which was developed at the Department of beekeeping NULES of
Ukraine [1].

The content of phenolic compounds and antioxidant activity of bee
pollen were determined using standardized methods on the equipment
laboratory of Institute Biodiversity Conservation and Biosafety, Slovak
University of Agriculture in Nitra. Obtained numeric data were subjected to the
statistical analysis.
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Results and discussion. Dimensions of the length and width of pollen
lumps were determined from the average sample of P. rhoeas bee pollen
(n = 30). The length was in the range from 2,9 to 3,77 mm and averaged 3,31
+ 0,033 mm. The correlation coefficient of 7,15 % indicated a low degree of
variability of this feature (C, < 10 %). The width of the pollen lobes was in the
range from 2,26 to 3,47 mm, averaged 2,97 + 0,044 mm. The correlation
coefficient of 10,6 %, indicates the average degree of variability of this feature
(C, 210 %). Can be assumed that of the pollen load width depends on the
level of formation bee pollen and may vary depending on filling capacity of
pollen collection basket on bee's leg. In contrast, the length is stable and
depends on the length of pollen collection basket on bee’s leg.

In general, we can state that for P. rhoeas bee pollen the average size
of pollen loads is 3,31 mm in length and 2,97 mm in width (fig. 1).

Determine the weight of one pollen load from the average sample of
P. rhoeas bee pollen (n=50). This indicator was in the range from 6,7 to
13,7 mg, average it was 9,87 £ 0,25 mg. The coefficient of variation was
18,3 %, which indicates a high degree of variability (C, = 10 %). The scope of
the data average weight means different density of formation of pollen loads
by bees. And consequently, it affects the different concentrations of nutrients
in bee pollen, influencing the biochemical characteristics of the product. As a
result of the visual assessment, it was found that the color of P.rhoeas
monofloral bee pollen from was different depending on the collection period.
Probably this was due to falling into pollen lumps of pollen of other plant
species. The percentage of monoflority were determined in bee pollen
collected samples using pollen analysis (fig. 2).

Purity P. rhoeas monofloral bee pollen are in the range from 85 to 91 %.
Polyfloral bee pollen always less than 80 % P. rhoeas pollen loads, and on
average, in polyfloral collection pollen gets 38 %.

Color of bee pollen was determined the means of color perception by
using the parameters: lightness (L*); the ratio from green to red color (a*); the
ratio from blue color to yellow (b*); relative saturation (C*); hue angle (h°) (tab.

1).

According to research results of color model parameters with different
methods (Specular Component Excluded and Specular Component Included)
using the standard illuminant (D65/10°) and typical illuminant (A/10°), the
averaged data were received spectrometric parameters, which later can be
used for identification of P. rhoeas bee pollen. The difference in monoflority of
the studied samples of bee pollen shows Report Color Plot and Report
Spectral Plot (fig. 3—4).
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Fig. 1. The shape level and morphological parameters bee pollen lumps
of Papaver rhoeas L. (a — morphometric measurements and scale of pollen shape
level; b — diversity of bee pollen; ¢ — width of pollen lump; d — length of pollen lump,
1-5 — levels of shaping)
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Fig. 2. Samples bee pollen: 1M — monofloral (sample Ne 2, 18-12 June,
87 % — P. rhoeas, 13 % — others spices); 2M — monofloral (sample Ne 10, 19-25
June, 85 % — P. rhoeas, 15 % — others spices); 3M — monofloral (sample Ne 58, 7-10
July, 91 % — P. rhoeas, 9 % — others spices); 4P — polyfloral (sample Ne 15, 19-25
June, 38 % — P. rhoeas, 62 % — others spices)

Going one by one lines by P. rhoeas monofloral bee pollen Spectral Plot,
which show the results of each measurement there is evidence heterogeneous
pollen grains in bee pollen. That, pollen loads of bee pollen contain only
P. rhoeas pollen grains. On Color Plot reflected square identification of the
color of bee pollen in the color model CIEL*a*b* color space.

After confirmation of monoflority P. rhoeas bee pollen, determined the
content of biologically active substances. Namely, antioxidant activity of water
and methanol solution (%); phenolic acids (mg CAE/g) and phenolic
compounds with phosphomolybdenic method (mg TEAC/g); polyphenols
(mg GAE/g) and flavonoids (mg QE/g) (tab. 2).

It was found that in the water solution, the antioxidant activity of
P. rhoeas bee pollen was higher by 12,81 % compared to methanol. Total
content of phenolic compounds using phosphomolybdenic method was on
average 419,16 + 9,356 mg TEAC/g. Of these, phenolic acids were 2,40 +
0,052 mg CAE/g and polyphenols 16,47 + 0,339 mg GAE/g. Contents
flavonoids was 13,34 + 1,533 mg QE/qg.
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1. P. rhoeas bee pollen spectrometric parameters (n = 10)

, Spectrometric parameter
Indicator G | o | e | c he
Primary llluminant D65/10°, SCI method

Min 40,41 -0,19 2,95 2,95 87,73

Max 41,75 0,12 3,65 3,65 93,19

X+ Sx 41,09+0,13 -0,04 +0,03 3,28+0,07 3,29+0,07 90,76 0,56

é 0,42 0,103 0,23 0,23 1,76

Cv (%) 1,03 -232,003 6,99 7,01 1,95

Primary llluminant D65/10°, SCE method

Min 32,49 -0,26 3,64 3,65 85,11

Max 35,11 0,36 4,96 4,97 93,14

X+ Sx 33,88+0,25 0,04+0,07 442+0,13 4,43+0,13 89,34+0,87

é 0,79 0,22 0,42 0,42 2,76

Cv (%) 2,33 515,79 9,51 9,503 3,09
Primary llluminant A/10°, SCI method

Min 40,41 -0,19 2,95 2,95 77,84

Max 41,75 0,71 3,65 3,65 93,19

X+ Sx 41,11+0,13 0,03+0,08 3,31+0,07 3,32+0,07 89,4 1,39

é 0,41 0,26 0,22 0,22 4,43

Cv (%) 1,005 763,99 6,57 6,58 4,95
Primary llluminant A/10°, SCE method

Min 32,49 -0,26 3,95 4,02 75,0055

Max 35,11 1,06 4,96 4,97 93,14

X+ Sx 3391+025 0,14+0,12 4,45+0,12 4,47+0,11 88,01+1,68

é 0,78 0,39 0,37 0,35 5,33

Cv (%) 2,29 284,45 8,22 7,75 6,05

Notation. X — arithmetic mean; Sx — error of a measurement; Max, Min — maximum,
minimum value sample; Cv — coefficient of variation; & — standard deviation; L — lightness; a
— the ratio from green to red color; b — the ratio from blue color to yellow; C — relative
saturation; h® — hue angle; Primary llluminant D65/10° — is a commonly used standard
illuminant defined by the International Commission on lllumination; Primary llluminant A/10° -
is intended to represent typical, domestic, tungsten-filament lighting; SCE — Specular
Component Excluded method; SCI — Specular Component Included method

2. P. rhoeas bee pollen biologically active substances (n = 3)

No Indicator Value, X + Sx
1 Antioxidant activity of water solution, % 68,61 £ 6,712
2 Antioxidant activity of methanol solution,% 55,80 + 1,492
3 phosphcf’mhce)lr;/(gzjce(r:](i)cmrgg’tjhnodds: Vrz:fghTEAC/g 419,16 £ 9,356
4 Polyphenols, mg GAE/g 16,47 £ 0,339
5 Flavonoids, mg QE/g 13,34 + 1,533
6 Phenolic acids, mg CAE/g 2,40 £ 0,052

Notation. TEAC - trolox equivalent antioxidant capacity; GAE - gallic acid

equivalent; CAE — caffeic acid equivalent.
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Fig. 3. P. hoeas monofloral bee pollen Report Color Plot (n = 10)
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Fig. 4. P. rhoeas monofloral bee pollen Report Spectral Plot (n = 10)
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Conclusions. P. rhoeas. bee pollen loads morphometric parameter are
length 3,31 £ 0,033 mm, width 2,97 + 0,044 mm and weight 9,87 £ 0,25 mg.
Purity P. rhoeas monofloral bee pollen are in the range from 85 to 91 %.
Polyfloral bee pollen always less than 80 % P. rhoeas pollen loads, and on
average, in polyfloral collection pollen gets 38 %.

The color parameters of P.rhoeas bee pollen for its botanical
identification have been investigated. Specular Component Excluded method
with illuminants D65/10° and A/10° respectively: L* -33,88 + 0,25 and
33,91+£0,25; a* — 0,04+ 0,07 and 0,14 +0,12; b* — 442+ 0,13 and
445+0,12; C* - 443+0,13 and 4,47 +£0,11; h° — 89,34 +0,87 and
88,01 + 1,68. Specular Component Included method with illuminants D65/10°
and A/10° respectively: L* — 41,09 £ 0,13 and 41,11 £0,13; a* — -0,04 £ 0,03
and 0,03 + 0,08; b* - 3,28 + 0,07 and 3,31 £ 0,07; C* - 3,29 £ 0,07 and 3,32 +
0,07; h* -90,76 £ 0,56 and 89,4 +1,39.

Heterogeneous pollen grains in bee pollen are confirmed by the results
of each measurement of P. rhoeas monofloral bee pollens, which show one
over one lines on Spectral Plot.

Antioxidant activity of P.rhoeas bee pollen in water and methanol
solution were 68,61 + 6,712 and 55,80 £ 1,492 % respectively. The content of
phenolic compounds is 419,16 £ 9,356 mg TEAC/g; phenolic acids — 2,40 +
0,052 mg CAE/g; polyphenols — 16,47 + 0,339 mg GAE/q; flavonoids — 13,34 +
1.533 mg QE/g.
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BOXXOJIMHE OBHIXOKA 3 PAPAVER RHOEAS L.

N. O. Apamuyk, E. IBaHiwoBa, O. |. AKyNbOHOK,
A. T. HoBuubka, 5. bpiHasa

AHomauisi. Memoro Hawux OocrioxeHb 6yro ecmaHosumu MopgbosiogivHi
I crnekmpoMempuyHi  xapakmepucmuKku, emicm (beHONbHUX CrolyK ma
aHmuokcudaHmHy akmueHicmb 60XosIUHo20 OBHIXks 3 P. rhoeas. 3pasku
MOHOGDSIOPHO20 | MosighrIopHO20 BAXKOMUHO20 OBHIXKS Oynu 3ibpaHi 8 palioHax
Kuiscbkoi obriacmi (YkpaiHa) e niimHit repiod 2016 poKy 3a 00roMo20or0 HagiCHUX
rnunkoeosnoeayie. bomaHidyHe MoOXo0XXeHHs, MOHOGhIOPHOCMb, CGbOPMOB8aHICMb
i MopgbosioaiyHi napamempu unkosux epyO0HOK eusHadanu 6 rabopamopil
Kagpedpu KoHsipcmea | 60xinbHuymea HauioHanbHO20 — yHiBepcumemy
biopecypcie i npupodokopucmyeaHHs1 YKpaiHu. CrekmpoMempuydHi rnapamempu i
aHmuokcudaHmHy akmueHicmb 60)X0sIUHO20 0BbHXKS 3 P. rhoeas docrnidxysanu
8 nabopamopii IHcmumymy oxopoHu biopisHomaHimmsi | 6ioroaiyHoi 6e3rneku
CriosaubKoao azpapHo20 yHieepcumemy & Himpi. bioxiMiyHi aHani3u rpogoousiu 8
nabopamopii  Kagpedpu 3bepicaHHS ma nepepobku POCAUHHUX POOyKmMiIe
CriosaubKoao azpapHoz20 yHieepcumemy 6 Himpi. BcmaHosunu mopgboroaidHi
napamempu nunkoeoi 2pydoyku 60xonuHo20 0bHKXS 3 P. rhoeas: 0oexuHa —
3,31 £ 0,033 mm, wupuHa — 2,97 + 0,044 mm; maca — 9,87 £ 0,25 me. HYucmoma
MOHOGrI0pHO20 6OXK0MUHO20 OBHIXOKS 3 P. rhoeas 3Haxodunacsi 8 Mexax ei0 85
0o 91 %. [lonicpriopHe 60x0nuHe O6HKXS 3aexou micmuno meHwe 80 %
nunkosux epydoyok 3 P. rhoeas; 8 cepedHbOoMYy y rosichriopHOMY 360pi OOHRKXKS,
nurikosi epydoyku 3 P.rhoeas mpannsanucek y Kinbkocmi 38 %. BusHayunu
napamempu Korbopy P.rhoeas 60XosiuHo20 OBHKKS Ornsi to2o 6omaHidYHOl
i0deHmucpikauii. Memodom eumiprogaHb 3 BUKITHOYEHHSIM O3epKaribHOI CKriadoeoi 3
ocsimmogadyamu D65/10° i A/10° 8idrnosioHo: L*-33,88 + 0,25 33,91 + 0,25, a* —
0,04+ 007 i 0,14+0,12; b* — 4,42+ 0,13 | 445+0,12, C* — 4,43+£0,13 i
447 +0,11; h° — 89,34+0,87 i 88,01+ 1,68. Memodom eumiprogaHb i3
gpaxyeaHHsIM 0O3epkKasibHOi  ckradogoi 3 oceimmoeadamu D65/10° i A/10°
8i0rnoeioHo: L* — 41,09 + 0,13/ 41,11+ 0,13; a* - -0,04 £ 0,03 i 0,03 £ 0,08; b* —
3,28 +£0,07 i 3,31+£0,07; C* - 329+0,07 i 3,32+ 0,07, h° — 90,76 +0,56 i
89,4 +1,39. HaknalaHHs OOHa Ha OOHy niHil, SiKi MOKa3yromb pesyribmamu
KOXHO20 8UMIprO8aHHS MOHOGIIOPHO20 60X0muUHo020 OBHIXOKS 3 P. rhoeas Ha
criekmparibHoMy epachiky ceid4umb rpo 2emepO2eHHICMb MUIKOBUX 2pYyO0YHOK.
AHmMuokcudaHmHa akmuegHicmb 60X0nuHo20 06HKXsS 3 P. rhoeas y 800HOMY i
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CrupmosomMy posduHax cmaHosume 68,61 + 6,712% i 5580 + 1,492 %
8i0rosioHo. Bmicm ¢beHornbHUX crionyk — 419,16 + 9,356 ma TEAC / 2; gheHOrbHUX
kucriom — 2,40 £ 0,052 ma CAE /2; nonigeHonie — 16,47 + 0,339 me GAE / g;
¢bnasoHoidie — 13,34 £ 1,533 me QE / e.

Knouyoei crnoea: 60xonuHe O6HIXxsi, Papaver rhoeas,
MOHOGPJIOPHiCMb,  criekmpomempisi, aHmMuokcuGaHmu, eHOJIbHI
crnoJsiyku

NYENMMHAA OBHOXKA C PAPAVER RHOEAS L.

Nn. A. Apamuyk, 3. UBaHuwoBa, A. . AKyneHoK,
A. T. HoBuukas, A. BpnHa3sa

AHHOmMauyus. Llenblo Hawux uccriedosaHul bblI0  ycmaHo8UMb
Mopgporio2udecKue U CreKmpoMempuyecKue Xxapakmepucmuku, codepxaHue
PEHOsIbHbIX COeO0UHeHUU U aHmMuUoKcudaHmMHOU aKmueHOCMbHK  MYesIuUHOU
0b6HOXKU ¢ P.rhoeas. Ob6pa3subl MOHOGIOPHOU U MOSUGIIOPHOU MYenuHou
OBHOXKU bblriu cobpaHbl 8 patioHax Kueeckol obriacmu (YkpauHa) 6 niemHul
nepuod 2016 200a C MOMOWbLK HaBECHbIX [blbUeynasnueamersied.
bomaHu4eckoe rpoucxoxoeHue, MOHOIIOPHOCMb, CHOPMUPOBAHHOCMb U
Mopgboriocudeckue  rnapamempbl  blIbUEBbIX KOMOYKO8  orpedensnu 8
nabopamopuu kKagedpbl KoHegoOcmea U n4yesioeodcmea HauyuoHaribHO20
yHU8epcumema buopecypcos u rpupoOonosib308aHUs YKpauHb!.
Criekmpomempuyeckue rnapamempbl U aHMUOKCUOaHMHy0  aKmueHOCMb
n4ernuHot obHOXKU ¢ P. rhoeas uccriedosanu e nabopamopuu MHcmumyma
oxpaHbl buopasHoobpasusi u 6uonosudeckol 6e3onacHocmu Criogayko2o
agpapHo20 yHusepcumema e Humpe. buoxumuyeckue aHaru3bl rpoeoousiu 8
niabopamopuu Kaghedpbl XpaHeHUs U rnepepabomku pacmumesibHbIX rpPooyKmos
Criogauko2o  agpapHo2o  yHugepcumema 6  Humpe.  YcmaHosunu
Mopabosioaudeckue rnapamempbl MblibUe8bIX KOMOYKO8 M4YesIUHOU OBHOXKU C
P. rhoeas: onuHa — 3,31 £ 0,033 mm, wupuHa — 2,97 £ 0,044 mm; macca — 9,87 %
0,25 me. HYucmoma MOHOGI0pHO20 n4enuHoU 0bHOXKU ¢ P. rhoeas Haxodurnack 8
npedenax om 85 do 91 %. lNonugbriopHasi n4yenuHasi 06HOXKa eceada codepikarna
meHee 80 % nbinbyesbix KoMouykos ¢ P.rhoeas; 8 cpedHem 8 rnonugriopHoM
cbope OBHOXKU MblibUEsble KOMOYKU C P. rhoeas ecmpedanuce 8 Korudecmae
38 %. Onpedenunu napamempsl usema P. rhoeas nyenuHol 0b6HOXKU Orisi e20
6omaHu4eckol udeHmugbukauuu. MemoOom uU3MepeHUl C UCKITYeHUEM
3epKkanbHol  cocmaenswel ¢ ocgemumenamu  D65/10° u  A/10°
coomeemcmeeHHo: L* — 33,88 + 0,25 u 33,91 + 0,25, a*— 0,04 + 0,07 u 0,14 +
0,12, b*— 4,42 £ 0,13u 4,45+ 0,12, C*— 4,43+ 0,13u 4,47 £ 0,11, h°- 89,34
087 u 8801 £ 1,68 Memodom u3mepeHUlU C y4emoM 3epKasibHoU
cocmasersrowet ¢ oceemumensamu D65/10° u A/10°, coomeemcmeeHHo: L * —
41,09 + 0,13 u 41,11 £ 0,13, a*— - 0,04 £ 0,03 u 0,03 £ 0,08; b*— 3,28 + 0,07 u
3,31 £ 0,07; C*— 329 £ 0,07 u 3,32 + 0,07, h° — 90,76 + 0,56 u 89,4 + 1,39.
HanoxeHue 0Opye Ha Opyaa nuHul, KOMOpbIEe [0Kasbiearm pe3yrbmambi
Kax0020 U3MepeHUss MOHOGb/IoOpHOU n4YyeniuHou O6HOXKU ¢ P.rhoeas Ha
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criekmparibHoM epachuke ceudemernibcmgyem 0 2emepo2eHHOCMU IblIbUEBbIX
KOMOYKO8. AHMUOKcUOaHMHasi akmusHoCmb rn4yesiuHou obHOXKU ¢ P. rhoeas 8
B800HOM U CriupmoeoM pacmeopax cocmasernsem 68,61 £+ 6,712 % u 55,80 %
1,492 % coomeemcmeeHHo. CodepxxaHue ¢heHOorbHbIX coeOuHeHUl — 419,16 +
9,356 me TEAC /2; ¢beHomnbHbIX Kucriom — 240 = 0,052me CAE/e;
nonugpeHonoe — 16,47 = 0,339 me GAE/e; cpnasoHoudos — 13,34 =
1,633 m2 QE/ a.

Knouyeeble crnoea: n4YenuHass O06HOXka, Papaver rhoeas,
MOHOGPJIOPHOCMb, CMeKMpoMempusi, aHMuUuoKculaHmMbl, ¢eHOsIbHbIe
CcoeOUHEeHUs

UDC 632.2.09:618.4-036.3
CHEWING ACTIVITY OF COWS AND ACIDITY OF RUMEN CONTENTS

Yu. Yu. BANIAS, Post-graduate student of the Department of Dairy and Meet
Production Technology
National University of Life and Environmental Sciences of Ukraine
E-mail: triolakt@icloud.com

Abstract. Studying the relationship between the size of the food
particles and the acidity of the rumen contents, found that the size of the
particle feed has an effect on the pH of the rumen. Analyzing the results, it
should be noted that the level of acidity of the rumen content in cows with low
chewing activity indicated a more acidic environment, pH ranged from 6.94 to
6.03. At the same time, animals with a higher level of chewing activity were
characterized mainly by a neutral or slightly alkaline rumen contents with a pH
of 6.91 to 7.75. As we see, cows, which are characterized by elevated chewing
activity, were distinguished by higher values of pH of a rumen in comparison
with animals, which had a lower duration of chewing. Ruminating activity of
cows fed the same ration has been studied. Time of rumination was different
that influenced rumen acidity (pH). Strong correlation (r = 0,57; 0,53) between
rumination time and rumen pH has been discovered. It nas been proved that
24—h monitoring of rumination can serve as effective instrument of control of
microbial processes in the rumen.

Keywords: chewing monitoring, dairy cows, rumination, rumen
contents, acidity

Introduction. Milk production under the conditions of industrial
technologies and high level of concentration of livestock is possible only with
the maximum use of the most advanced technological solutions and analysis
of the basic parameters of the physiological processes of animals. One of the

© Banias Yu. Yu., 2018
* HaykoBUIN KepiBHUK — AOKTOpP C. — . HayK, npodecop B. |. KocTeHko

132



