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MICROMORPHOLOGY AND ANATOMY OF THE FLOWER OF GALANHUS NIVALIS AND
LEUCOJUM VERNUM(AMARYLLIDACEAE J. ST.-HIL.)

In the gynoecium of. aestivunthere are synascidiate, hemisynascidiate, sympliead asymplicate
vertical zones. The longest zone is the fertile isgnascidiate zone and the shortest is the
synascidiate zone in the ovary. It was discoveted in L. aestivumthe peduncle consists of 12
vascular bundles, which are reorganized into twoles of bundles, the outer with massive leading
bundles, departing as dorsal bundles of periaméites of perianth tepals and septal bundles of
carpels and inner circle of bundles over the nastsdivided into three groups of ventral carpel
bundles are lined up on four, which are locatethancenter of the ovary and providing nutrition to
the ovules. Dorsal carpels bundles are double. Altl& locule, ventral bundles of the carpel, as wel
as the double septal bundles, merge with the dbrgadles and form a dorsal vein. The outer tepals
of the simple perianth have nine vascular traces, the inner tepals of the perianth have eight
vascular traces. Traces of stamens are single-bufatimed from traces of perianth tepals. The ovary
has features of the early stages of fruit morphegisnand adaptation to disclosure, such as
differentiation of mesocarp and endocarp cells,bitoulorsal bundles of carpels. Structural flower
features related to pollen proposal as rewardnfbrs. Since ovary is a structural basis of thé,fr
histological ovary wall differentiation reflectsetfeatures of the subsequent morphogenesis of the
fruit.

Key words:Leucojum aestivunflower morphology, vascular anatomy, gynoecium.
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BMICT XJIOPO®LIIB I KAPOTHHOIJIB Y MAT'OHAX JIOXUHHU
BUCOKOPOCJIOI (VACCINIUM CORYMBOSUM L .)

VY craTTi HaBENCHO pe3yNbTaTH JOCIIKCHHS BMICTY POCIMHHHX MIrMEHTIB XxiopodiniB ai b Ta
KapoTuHOINiB y maroHax Vaccinium corymbosun(V. corymbosuincoprie Baymkeit i Baykpor,
EKCTparoBaHMWX Pi3HUMH PO3YMHHHKAaMU. [IpoaHani3oBaHO BMICT MIrMEHTIB MAroHiB JIOXMHH B Pi3Hi
(eHozoriuni ¢asu pocry.

Knrouogi crosa: naconu Vaccinium corymbosumdyoorceti, brykpon, xaopoginu, kapomunoiou.

Pocnunni mirmMeHTH XJIOpodild Ta KapOTHHOIAW € He JIMIIE BiANOBiAaJbHUMHU 3a TOTJIMHAHHS,
nepeaady i MEepeTBOPEHHS CBITJIOBOI e€Heprii nmpu (OTOCHHTE31 MPOTATOM BereTauii, a H 06101I0TiYHO
AKTUBHMMH  PEUYOBMHAMHM TIpM  TEPaleBTUYHOMY  3aCTOCYBaHHI, OCKUIBKM  MPOSBISIOTH
AHTUOKCHJAHTHY, IMYHOMOXYJIOIOUY, NPOTUIYXJIHHHY, NpOTHU3aNalbHy [il0, 3HIDKYIOTH PH3HK
CepIIeBO-CY/IMHHUX Ta BIKOBUX 3aXBOPIOBaHb, niabdery [2, 3, 8, 9].Ilouryk pociuH 3 BUCOKUM BMICTOM
XJIOpo(iiB 1 KapOTHHOIAIB 3aJIMIIAETHCS AKTyalbHUM 3aBAAaHHSAM HYTpaleBTUKH, (apmamii Ta
MEIULIHU.

Vaccinium corymbosurh. (moxuHa BHCOKOpocia) — OaraTopiyHuMi Kym| poauHu BepecoBux
(Ericaceae)moxoauts 3 IliBHiuHOI AMepukH, ae pocte B Oosnotuctux perionax miBHoui CIIIA Tta
Kanamu. V. corymbosumvae BHCOKY KOMEpLiiHY LIHHICTh i KYJbTHBYETHCS Y BCbOMY CBITI B
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perioHax 3 BiAMOBIAHUMH KJIIMATHYHHUMH YMOBAaMH 3aBASKH iCTIBHUM IUIOAaM YHCJICHHUX COPTIB,
CTBOPEHUX YNPOJOBXK OCTaHHBOTO CTOMNITTA. [laronu V. cOrymbOSUMBHKOPHCTOBYIOTH 0OMEKEHO,
X04a BiZloMa IX LIHHICTh Y SKOCTI JiKapchkoi pociurnoi cupoBunu (JIPC) B inmmx Bunis Ericaceae.
Tomy MeTor0 po6oTH OY10 ZOCHIANTH BMIcT XJ10podiiiB a i b Ta kapoTuHOiNIB y maronax IBOX COpTiB
Vaccinium corymbosurh. y pi3Hi ¢a3u Bererarlii, OLiIHUTH MOMJIUBICTh X BUKOPUCTAHHS B SIKOCTI
JIPC.

MarepiaJ i MeTOIH T0CTiTKEHD

36ip pociunnoi cupoBunu (PC) — maroniB Vaccinium corymbosurh. copriB baymxeii (paHHBOTO
TepMiHy jgo3piBanHs) 1 baykpom (cepemHporo TepMiHy —J03piBaHHS) NPOBOIWIM  Ha
excriepuMmenTanbHii aisHI TOB «beppi [laptaep» JIbBiBChKOI 00macTi Ykpainu y ¢a3u 1BiTiHHS
(), mmononommenus (Il), Bocenm micns mnomonomenns (), mepiomy miAroTOBKM 10 3MMOBOTO
criokoto (IV). PC cymmnu Ha moBitpi B TeMpsiBi ipu Temneparypi 22—24 °Ci nepell BUKOPHCTaHHIM
NopiOHIOBAH 10 MOPOIIKOMOAIOHOTO CTaHy.

Bwmict xmopodiniB 1 kapoTHHOIAIB BH3Hauamu crekrpodoromerpuyno [1, 13]. IlirmenTH
excTparyBaiy, posrupatroun PC y mopuensHoBiii crymii okpemo 3 areroHoM (80 i 100 %) Ta
nierunoBuMm  edipom  (100,0-200,0 mr: 2-5 M OXOJOMKEHOTO EKCTpareHTy) B yMOBax
MaKCHMaJIbHOTO 3aTiHeHHs, micis doro ueHrpudyryBamu npu 5000 o6/xB. nporsrom 10 XBuIMH.
HapmocamoBy pimuny BigOupanw, a ocal pecycleHAyBajdd BiANOBIAHUM EKCTPareHTOM [0
3HeOapBiIeHHS. YCIO HAAOCAIOBY piAMHY 00’ €JHYBaJM 1 JOBOAWIM BiATOBIAHUM €KCTPAareHTOM IO
25-50mn. OnrTuuHy TyCTHHY EKCTPakTy BHM3HAa4Yald NpU JOBXKHHAX XBWIb, SIKi BiAMOBiTAIOTH
MaKCHMyMaM MOTJIMHAHHS XJOpodimiB & i D Ta KapOoTUHOINIB B EKCTPAareHTi, BUKOPHCTOBYHOUH
EKCTpareHT K PO34YMH AJs MopiBHSHHA. KOHIEHTpalio MirMeHTIB PO3paxoBYBalld 32 HABEICHUMH
piBasHHsIMU. KoHueHTparito xiaopodiny a ki a), xnopodiny b (xa b), cymy xnopodinis ai b (xm a +
b) ta kapoTHHOIHIB po3paxoByBaH 3a POpMyITaMH.

[pu Bunydenni nirmentiB 100 %aneronom ontuyny ryctuty (D) BusHawanu npu 662; 644,
440,5HM, a KOHIIEHTPALIIO MrMEHTIB 00uncIoBan 3a popmynamu Xonma ta Berrmreitna [5, 11]:

Cxu a, mr/n = 9,784 -D662 — 0,990 - D644,

Cxu b, mr/n = 21,426 - D644 — 4,650 - D662,

Cxx (a+ b), mr/n = 5,134 - D662 + 20,436 - D644,

Ckap, mr/n = 4,695-D440,5 — 0,268 - {€a + Cxn b).

[Ipu Bunyyenni mirmentiB 80 % aneToHOM ONTMYHY IMITBHICTH BHU3HAdanu npu 663, 646,
470HM, a KOHLEHTpaWil0 MIrMEHTIB oOuucimioBaIM 3a (QopMynamu, 3ampOIIOHOBAHUMH
JlixreHtanepom [7]:

Cxn a, mr/n =12,21- D663 — 2,81 - D646

Cxux b, mr/n = 20,13 - D646 — 5,03 - D663

Ckap, mr/n = (1000 - D470 — 3,2¢n a —100xux b) / 229

[Ipu Bunyyenni mirmentiB 100 % gietnnoBuM edipoM po3paxyHKH BMICTy XJIOpodimiB Ta
KapOTHHOI/IiB IPOBOIWIH 32 (POpMyJIaMu, 3aniporioHoBaHuME Bintepmanc, ne Morc (1965) [12]micns
BuMiptoBanHs noriuHaHasg npu 480, 642,5a 660uM:

Cxn a, mr/n = 9,93 - D660 — 0.777 - D642,5

Cxun b, mr/n =17,6 - D642,5 - 2.81 - D660

Cxa(a+b), mr/m = 7.12 - D660 + 16,8 - D642,2

Cxkap, mr/n = (1,000 - D480 - 0,52 -x@a— 7,25xn1 b )/226

Pesynbratu Oynam nepepaxoBani Ta BupaxkeHi B Mr/100r cyxoi macu PC. BumiproBanu Takox
cymy xsopodiniB a Ta b (X at+b), cniBBinHOImEHHsS BMicTy xsopodiny a 1o xinopodiny b (Xa a/b),
CIIiBBiJJHOILICHHSI KAPOTHHOIIB 10 cymMu xjopodiniB a+b (Kap/Xn a+b). Yci npouexypu excrpaxiii
MIPOBOJIMIIN B YMOBAaX CIIA0KOTO CBiTJa, OO YHUKHYTH Jerpaiallii MirMeHTiB.

Cratuctuunuii ananiz npoBomwian 3a npomomoror Microsoft Office Excel (2007).Yci
nabopaTopHi €KCIEPUMEHTH NPOBOAMIN B TPUPA30BOMY IMOBTOPEHHI, HaBEACHI JaHi — cepeaHe *
craniaptHe BiaxwieHHs (SD).
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PesynabTaTH gocjaiTKeHb TAa iX 00roBOpeHHs

Pe3ynmbTaTd TPOBEICHOTO MOCTIIKEHHS CBifuaTh, IO BMIicT Xjopodimie a Ta b y maromax
V. corymbosunsaiexaTts Bif ekcrparenrta Ta ()eHOJOTiuHOI (ha3u pocTy, Ha sKiit Bimoupaerscs PC.
Hatikpamum excrpareaToM BusiBuBcs 100 % aneron, memio ripmmM — 80 %aneToH 1 mieTUIOBUI
ehip, Xouya 3arajioM piBeHb BMICTy xyopodimiB 36iraBcs (tadbm. 1, 2). Yci BHKOpHCTaHI HaMu
EKCTpareHTaMH BHSIBHJIMCS JIOCTaTHHO €(EKTUBHUMH JIISl BUWIIYYEHHsI KapoTwHOINiB. HaliGinmbime
xmopodiniB y maronax baykpom ta Baymkeit nakonmuyerses v dasu msitinaa (1), mermo menmre — y
¢asi mrogonomenns (1) Ta micms mei (I1), a BMicT kapoTuHOiniB 3pocrae Big dasu | mo lll (Tabm. 1,
2). Bumicrt xmopodimiB i kapoTtuHOimiB y maronax V. corymbosuncopry Emior, sKuii MA TOCITIIVIIH
panimie, y 2—3pa3u BUIIHI TOPIBHIHO 3 copraMu biykpon ta biymkeii [13]. Taka muHaMika BMicTy
XJOpOo(IIiB OYEBUIHO BigoOpa’ka€ IMiABMINCHHS PIBHA €HEPreTHYHOI HEOOXIAHOCTI POCIIMHHU IS
3a0e3NeueHHs TeHEPaTHBHOTO BIJTBOPEHHS Y (ha3y IUIOJIOHOMIEHHS 3 HACTYITHOIO MiJITOTOBKOIO JI0
3MiH TEMIIEpaTypHOTO PEKUMY Ta 1HCOJAIMII B 3UMOBHH mepioa. [IeBHUM MminTBEpHKCHHSIM ITHOTO
MOYKE CIyT'YBaTH 3POCTaHHs CriBBigHOIEHHs BMicTy xi1 a/bBix dasu | mo Il (Tabm. 1, 2),ockiaskn
JIEIKUMH TOCTiTHAKAMM TIOKA3aHO 3B'I30K MK CHHTE30M XJIOpodimiB Ta piBHeM incomsmii [6], a
TaKOK 3 TEMIIEPATYPHUMHM KOJMBAHHAMH [4], X0ua ¥ JJIs IHITHX BUIIB POCIIHH.

Tabauys 1
BMicT mirMeHTiB Ta iX CIiBBIAHOIIEHHS y aronax copry biymkeit, mr/100T cyxoi Macu
5 § Xna Xnb X at+b Ka X ab Kap/Xn
S g p a+b
m
100 %aneron
3a gpopmynamu Xoama-Bemmwmeiina
[ 17,95+0,331 30,79+1,772 45,45+7,384 4,03+0,743 588, 0,089
I 17,37+0,354 14,13+1,299" 31,50+1,198 5,49+0,451 1,229 0,174
I |18,32+0,374 14,74+0,312 32,54+1,150 5,160,445 6,383 0,159
IV |9,66+0,118" 2,87+0,129" 12,54+0,112" 3,71+0,038 3,365 0,296
80 %aneron
3a popmynamu Jlixmenmanepa
[ 16,24+0,099 10,35+0,046 26,58+0,094 2,17+0,046 564, 0,082
I 14,31+0,108" 5,12+0,038" 19,42+0,071" 5,30+0,070" 2,795 0,273
Nl |12,94+0,027" 6,87+0,028" 19,81+0,078 5,02+0,039" 1,884 0,253
IV |9,20+0,101" 2,04+0,055" 11,24+0,067" 4,50+0,033" 4,510 0,400
Hierunoswuii edip
3a gpopmynamu Binmepmanc-oe Momca

[ 8,80+0,534 20,98+0,548 29,78+0,300 2,79+0,032 20,4 | 0,094
I 4,74+0,347" 10,380,786 15,12+0,739" 5,06+0,025 0,457 0,335
I |8,49+0,311" 27,87+0,742 36,36+0,450° 4,73+0,060 0,305 0,130
IV |2,76%0,420" 7,771,013 10,53+0,595 4,42+0,252 0,355 0,420

Hpumimka: #p>0,1; *p< 0,05; **p < 0,01; ***p < 0,001

Bonmuowac, BMIiCT XjopodinaiB Ta KapOTHHOIMIB, BHSBJICHWH HaMH VY TaroHax JIOXWHU
BHCOKOPOCIIOT PI3HMX COPTIB Ta TEPMIiHIB JO3pIiBaHHSI € JOCTATHRO BHUCOKHM IS ITOTEHITIHHOTO
BUKOPHMCTaHHS A 3A0poB's jaoauHu — no0oBe croxkuBaHHs 100-300mr xs0podisiB BHSIBHIO
KOPHCTB TS BiJIHOBICHHS Pi3HHUX MTOPYIIEHB 3A0POB’ 51, BKIIOUAIOUH JesKi BUAM paky y moaunu [10].
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Tabauys 2
Bwmict mirmeHnTiB y maronax copry biykporr, mr/100T cyxoi macu

5 ‘E Xna Xnb Xn atb Ka X ab Kap/Xn

§ b P ath
m
100 %aneron
3a gpopmynamu Xoama-Bemmwmeiina

[ 17,48+1,985 20,41+2,171 37,89+2,849 1,84+0,066 856, 0,049
Il | 15,97+0,140 33,56+3,294 49,54+3,313 5,730,143 0,476 0,116
M |17,77+0,218 24,46+6,069 42,23+5,929 6,96+0,017 0,727 0,165
IV |8,71+1,234 2,350,406 11,061,639 3,850,555 3,706 0,348

80 %aneron
3a popmynamu Jlixmenmanepa

[ 14,18+0,053 5,68+0,089 19,85+0,040 3,070,033 0Q,% 0,155
Il |13,74+0,070 9,39+0,215" 23,12+0,157 3,880,067 1,463 | 0,377
M ]9,16+0,119" 9,81+0,210 18,97+0,104" 4,19+0,068 0,933 | 0,221
IV |5,54+0,502 2,79+0,178" 8,330,669 5,35+0,055 1,986 | 0,642

HietumoBuii edip
3a popmynamu Binmepmanc-oe Momca

[ 8,83+0,921 2,000,015 10,83+0,211 3,08+0,013 8,41 0,283

Il |4,23+0,260" 4,40+0,017 8,60+0,116" 3,65+0,003" 0,961 | 0,424
I |210,02+0,013 4,18+0,072 14,22+0,127" 4,87+0,002" 2,397 | 0,343
IV |1,68+0,019" 3,65+0,021 5,33+0,039" 3,43+0,003" 0,460 | 0,644

Ipumimrka: #p> 0,1; *p< 0,05; **p < 0,01, ***p < 0,001
BucHOBKH

Ha mincraBi mpoBemeHUX IOCHIIHPKCHb BHSBICHO, IO BMICT XJOPOQUTIB 1 KapOTHHOIAIB Ta ix
CIIBBiJJHOILICHHS Yy TaroHax pi3HUX copTiB V. cOrymbOSUMe BHCOKHMM 1 3MIHIOETBCS MPOTATOM
BEreTalifHOro mepioAy. HaMBHUIIMKA BMICT XJIOPOQUTIB CIOCTEpIira€ThCsl MiJ 4Yac LBITIHHA, a
KapOTUHOI/IB — ITiJ] Yac IUIOAOHOIIeHHS. Bukopucranns naroHis V. cOrymboSunB skocTi JIikapchKoi
POCIMHHOI CUPOBHHHU HOTpeOye ypaxyBaHHSI BMICTY Ta CIiBBIIHOLICHHS XJIOPOQUIiB i KapOTHHOINIB
Ha pi3HUX (a3zax iX PO3BUTKY.
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N. J. Yavorska, N. M. Vorobets

Danylo Halytskyi Lviv National Medical UniversityJkraine

CONTENT OF CHLOROPHYLLS AND CAROTENOIDS IN SHOOTSMHIGHBUSH
BLUEBERRIES {YACCINIUM CORYMBOSUM.)

Since photosynthetic pigments are not only impdrfan plants in photosynthesis,they are also
biologically active substances in therapeutic usdlge search for plants with their high content
remains an urgent task of nutraceuticals, pharn@any medicine. In this study, the shoots of
Vaccinium corymbosurh. varieties Bluejay (early ripening) and Bluecr@gpedium ripening) grown
in the experimental area in the Lviv region of Ukein thephenological phases: flowering, fruiting,
after fruiting, in preparation for winter dormanbgve been used. 100 % acetone, 80 % acetone and
diethyl ether were used as extractants. The comtieahlorophylls and carotenoids was determined
spectrophotometrically at wavelengths correspondintheir absorption maxima and calculated by
formulas Holm-Wettstein, Lichtenthaler, Wintermamsl de Mots.

The findings of the study show that the contentclalorophyll a and b in the shoots Wf
corymbosumdepends on the extractant and the phenologicadepbé growth at which the plant
material is collected. The best extractant was%0ficetone, slightly worse 80 % acetone and diethyl
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ether, although in general the level of chlorophytbincided. All of the extractants used were
effective enough to remove carotenoids. The corakohlorophylls and carotenoids and their ratio in
the shoots of investigated varieties\of corymbosunis high and varies during the growing season:
the highest content of chlorophylls is observedirdurflowering: 45.45+7.384 and 37.89+2.849
mg/100 g of dry weight in Bluejay and Bluecrop resively. The content of carotenoids increases
from the flowering phase to fruiting and remainstia same level long after its completion. The
highest content of carotenoids was 5.49+0.451 angth,143 mg/100 g of dry weight in Bluejay and
Bluecrop respectively. It is assumed that the dyosmof chlorophyll content reflects the increase in
the level of energy needs of the plant to ensureeiggive reproduction during the fruiting phase,
followed by preparation for changes in temperatmd insolation in winter. Some evidence of this
may be the increase in the ratio of chlorophyllsauring this period.

In our opinion, further research on the use of B awdicinal raw material would be beneficial,
taking into account the given results.

Key words: shoots of Vaccinium corymbosum, Bludhyecrop, chlorophylls, carotenoids.
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