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Using the method of atomic emission spectrometry the qualitative composition and quantitative con-
tent of elements in the raw material (leaves, stalks, flowers) of summer squash (Cucurbita pepo L.)
collected at different stages of vegetation have been determined. It has been found that leaves,
stalks, flowers have identical elemental composition: 5 macro-, 10 micro- and 4 ultramicroelements
concerning the qualitative aspect. For macroelements the regularity of increase in the content at the
stages of vegetation was observed. There is the following regularity of the elemental content for the
raw material: leaves and flowers — K > Ca > Si > Mg > P > Na, stalks — K> Ca > Mg > Si > P > Na.
The highest content of potassium has been determined in all types of the raw material. The content
of this element in stalk is 3340-5050 mg/kg, and it is higher compared to leaves by 1.2-1.5 times
(2850-3354 mg/kg), compared to flowers — by 1.1-1.3 times (3000-4000 mg/kg). In leaves, stalks and
flowers the considerable content of calcium (1350-1700 mg/kg, 1000-1576 mg/kg, 1007-1345 mg/kg,
respectively), silicon (1299-1400 mg/kg, 470-500 mg/kg, 1000-1130 mg/kg, respectively) and magnesium
(8000-1086 mg/kg, 759-800 mg/kg, 897-905 mg/kg, respectively) has been found. The content of
such elements as molybdenum, cobalt and lead is lower than 0.03 mg/kg, arsenic, cadmium and
mercury is lower than 0.01 mg/kg. The considerable content of such elements as calcium, silicon
and magnesium in the types of the raw material studied indicates that leaves, stalks and flowers of
summer squash can be a source for obtaining BAS.
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Nowadays despite a variety of synthetic medicines
used in medical practice herbal drugs enjoy wide popu-
larity. Our attention was drawn by summer squash (Cu-
curbita pepo L.), a melon plant. The plant is officinal,
seeds are used as the raw material and an effective hel-
minthagogue [7, 8]. By the power of the pharmacologi-
cal action the seeds of summer squash yield to the raw
material of a male fern, but they do not show toxic effect
on the organism. It is also known that the pulp of sum-
mer squash increases the biliary excretion, improves the
function of intestines in spastic colitis [2], intensifies
the water-salt exchange, the renal filtration function,
provides intensive release of chloride ions by the kid-
neys (promotes urination), has antioxidant properties, is
an irreplaceable product in dietary food [10, 13].

The chemical composition of the officinal raw mate-
rial is rather studied. The seeds contain fatty oil (about
20%), phytosterol cucurbitol, resinous substances, organic
acids, vitamins of group B, ascorbic acid. The pulp contains
sugars (glucose, fructose, sucrose), organic acids (main-
ly malic), carotene (up to 6 mg%), ascorbic (8-20 mg%),
folic (14 mg%), pantothenic (0.4 mg%) and nicotinic
(0.5 mg%) acids, vitamins B,, B,, B, (0.13 mg%), a sig-
nificant amount of mineral substances (potassium, cal-
cium, phosphorus, iron, copper, fluorine, zinc) [6, 9, 11].
Data on the chemical composition of stalks, leaves and
flowers of summer squash is fragmentary. It is known
that leaves contain up to 620 mg% of ascorbic acid, vi-
tamins of group B, 438 mg% of potassium, 43 mg% of
calcium, 38 mg% of magnesium and not less than 7 mi-

neral compounds, flowers have flavonoids and xantho-
phylls — cryptocapsin, zeaxanthin, flavoxanthin [5].
The mineral status of a plant is determined by the
combined effect of different both necessary, and harm-
ful mineral elements found in it. The Polish scientist
Ya. Yancharsky arrived at the conclusion that the com-
bination of three elements — magnesium, calcium and
silicon was required for the correct metabolism. In turn,
K. Riger proved that the main role of calcium in a human
body was pH balancing (fight against “acidulation”) and
the help in killing cancer cells. Calcium also determines
the selective permeability of cellular membranes, and
its lack leads to increase in diffusion of various sub-
stances through membranes. Silicon increases the im-
munity, provides elasticity of vascular walls, has a posi-
tive effect on the protein biosynthesis, takes part in the
connective tissue formation. Magnesium prevents from
development of atherosclerosis, it is important in car-
diovascular diseases, CNS excitation, diabetes, etc., is a
part of chlorophyll molecules. The role of sodium in the
life of a plant has not been finally found; this element
promotes the creation of high osmotic pressure in cells.
The important indicator of the plant mineral status is
the ratio of K*/Na*, for it there are certain regular chang-
es that are distinctive for different organs (root, leaves) of
the plant. Researchers consider that the content of Na* at
the level of 10 mg/kg in different plants is standard [12].
Based on the aforementioned the expansion of the
source of the raw material for creation of new domestic
medicines of the plant origin, the study of the chemical
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Fig. 1. Macroelemental composition of the raw material of summer squash. Stage 1 — the period of full opening of the leave
blade (flowers were gathered as buds), stage 2 — the blossom period, stage 3 — the beginning of fructification.

composition of the raw material of summer squash, in-
cluding the elemental one, is of current importance [3].

The aim of our research was to study the elemen-
tal composition of leaves, stalk and flowers of summer
squash collected in different stages of vegetation.

Materials and Methods

The raw material (leaves, stalks, flowers) of sum-
mer squash, “Ukrainian polycarpous” sort [4], collected
at different stages of vegetation in the Kharkiv region
became the object of our research: stage 1 — the pe-
riod of full deployment of a leaf blade (flowers were
collected in the form of buds), stage 2 — the blossom-
ing period, stage 3 — the period of the beginning of
fructification. The study of the elemental composition
was performed at the premises of the State Scientific

Institution “Institute for Single Crystals” of the NAS
of Ukraine (Kharkov). The method of atomic emission
spectrometry with photographic registration of results
was used [1].

Results and Discussion

The diagram of the macroelemental composition of
leaves, stalk and flowers of summer squash at different
stages of vegetation is given in Fig. 1, the diagram of
the microelemental composition is presented in Fig. 2.

It has been found that all types of the raw material —
leaves, stalks and flowers concerning the qualitative as-
pect have the identical elemental composition present-
ed by 19 elements. For macroelements the regularity of
increase in the content at the stages of vegetation was
observed (see Fig. 1). There is the following regulari-

Flowers

Fig. 2. Microelemental composition of the raw material of summer squash. Stage 1 — the period of full opening of the leave
blade (flowers were gathered as buds), stage 2 — the blossom period, stage 3 — the beginning of fructification.
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ty of the elemental content for the raw material: leaves
and flowers — K > Ca > Si> Mg > P > Na, stalks — K >
Ca> Mg > Si > P> Na. The content of such elements as
molybdenum, cobalt and lead is lower than 0.03 mg/kg,
arsenic, cadmium and mercury is lower than 0.01 mg/kg.
The highest content in 3 types of the raw material is de-
termined for potassium. The content of this element in
stalk is 3340-5050 mg/kg, and it is higher compared to
leaves by 1.2-1.5 times (2850-3354 mg/kg), compared
to flowers — by 1.1-1.3 times (3000-4000 mg/kg). In leaves,
stalks and flowers the considerable content of calcium
(1350-1700 mg/kg, 1000-1576 mg/kg, 1007-1345 mg/kg,
respectively), silicon (1299-1400 mg/kg, 470-500 mg/kg,
1000-1130 mg/kg, respectively) and magnesium (8000-
1086 mg/kg, 759-800 mg/kg, 897-905 mg/kg, respec-
tively) has been found.

The considerable content of such elements as cal-
cium, silicon and magnesium in the types of the raw
material studied indicates that leaves, stalks and flowers
of summer squash can be a source for obtaining BAS.

CONCLUSIONS

1. Using the method of atomic emission spectrometry
the qualitative composition and quantitative content of
elements in the raw material of summer squash (Cu-
curbita pepo L.) collected at different stages of vegeta-
tion have been determined.

2. All types of the raw material — leaves, stalks,
flowers in qualitative terms have the identical elemental
composition. In each type of the raw material 5 macro-,
10 micro- and 4 ultramicroelements have been found.
For all types of the raw material the highest content of
potassium has been observed.
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JOCHNIMKEHHA ENEMEHTHOIO CKNAQY CUPOBUHU FAPBY3A 3BUMAUHOIO

CUCURBITA PEPO L.

10.A.®edueHkoea, I.I. bamroyeHko, O.1.Xeopocm

Knroyoei crnioea: 2apby3s 3guyqalHul; nucms; cmebna, Keimku, enemeHmHul ckriad

Memodom amomMHOo-eMiCilHOI criekmpomMempii eUSHa4eHO SKICHUU ckrad ma KinbKicHUU emicm erne-
MeHmig y cuposuHi (nucmi, cmebnax, keimkax) eapby3sa 3sudaliHo2o Cucurbita pepo L., 3ibpaHil y
pi3Hi cmadil eezemavii. BcmaHoeneHo, wo nucms, cmebna, K8imku 8 SIKICHOMY MiaHi Manu 00HaKo-
sul ennemeHmMHuU cknad: 5 makpo-, 10 Mikpo- ma 4 ynbmpamikpoesieMeHmis. [ MakpoerneMeHmie
criocmepieanacsi 3aKOHOMIpHicmb 36inbWweHHs1 emicmy no cmadisix eeeemauii. Mae micye neeHa 3a-
KOHOMIpHicCmb eémicmy eflemeHmie Onsi cupo8uUHU: 1ucmsi ma keimok — K > Ca > Si > Mg > P > Na,
cmebna— K > Ca > Mg > Si > P > Na. Bcim sudam cuposuHu 6ys rpumamaHHuUl 8UCOoKuUl emicm Ka-
niro. Tak, 0ns cmebna eiH cmaHosug 3340-5050 me/ke, wio suue riopigHsaHo 3 nucmsm 6 1,2-1,5 pasu
(2850-3354 me/ke), a nopieHsiHO i3 keimkamu — 6 1,1-1,3 pasu (3000-4000 me/ke). B nucmi, cmebnax
ma Keimkax mex y 3Ha4yHUXx Kirlbkocmsix micmunucsi kanbuid (1350-1700 me/ke, 1000-1576 mea/ke,
1007-1345 me/ke, 8idnosioHo), cuniyiti (1299-1400 ma/ke, 470-500 me/ke, 1000-1130 me/ke 8idnosio-
Ho) ma maeHit (8000-1086 ma/ke, 759-800 me/ke, 897-905 me/ke 8idrnogidHo). Bmicm makux ernemeH-
mieg sik MoniboeH, kobarbm ma riromMbym Hux4Yul 3a 0,03 me/ke, emicm apceHy, KadMito ma MepKypito
— HWxX4Yul 3a 0,01 me/ke. 3HayHUl 8MiCm mMaKux 8aXX/usux efieMeHmie siK KanbUitl, cusniyiti ma mazHit
y OocridxysaHux sudax cuposuHU c8id4umb nNpo me, wo ucms, cmebna ma keimku 2apby3a 3eu-
YaliHo20 MOXymb cmamu 0xxepesioM ompumaHHs uux bAP,
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WCCNEOOBAHUE 3NEMEHTHOIO COCTABA CbIPbSl ThbiKBbl OEbIKHOBEHHOW
CUCURBITA PEPO L.

FO.A.®PedyeHkosa, N.U.BamroueHko, O.I1.Xeopocm

Knroueenle crioea: mbikga 06bIKHOBEHHAs; IUCMbS; cmebru; yeemku; ar1eMeHMHbIU cocmas
Memodom amoMHO-3MUCCUOHHOU CrieKmpoMempuu orpedesieH KayeCcmeeHHbIU cocmas U Kosude-
cmeeHHoe codepxaHue 37IeMeHMO8 8 Cbipbe (NMUCMbsX, cmebiisx, usemkax) mbikebl 06bIKHO8EHHOU
Cucurbita pepo L., 3a2o0mosrieHHOM 8 pa3Hble cmaduu gecemauuu. YcmaHoe8rneHo, 4mo fiucmaesi, cmeo-
J1U, U8EMKU 8 Ka4eCmMeeHHOM ryiaHe umMesiu 0OUHaKo8bIl anemMeHmMHbIU cocmas: 5 makpo-, 10 MUkpo-
u 4 ynbmpamukpoanemeHma. s makpoaremeHmos Habrrodanacb 3aKOHOMEPHOCMb y8esiuYeHUs
codepxkaHusi no cmadusiM eezemauuu. Habnrodaemcsi onpederneHHasi 3aKOHOMEPHOCMb co0epxa-
HUs1 ar1ieMeHmoe8 01151 Cbipbs: Iucmees U usemkos — K > Ca > Si > Mg > P > Na, cmebneli — K > Ca
> Mg > Si > P > Na. [ns ecex audo8 cbipbsi bbII0 XapakmepHO 8bICOKOE coOepxkaHue Kanus. Tak,
8 cmebrisix oHo cocmarsinio 3340-5050 ma/ke, 4mo ebiwe Mo cpagHeHuro ¢ nucmesamu 6 1,2-1,5 pasa
(2850-3354 me/kz), a no cpasHeHuro ¢ usemkamu — 8 1,1-1,3 pasa (3000-4000 me/ke). B nucmabsix, cmeb-
JI8IX U Ugemkax moxe 8 3HadumerisHoOM Korudecmee codepxarcs kanbyul (1350-1700 me/ke, 1000-
1576 me/ke, 1007-1345 me/ke coomeemcmeeHHo), kpemHul (1299-1400 me/ke, 470-500 me/ke, 1000-
1130 ma/ke coomeemcmeeHHo) u mazHul (8000-1086 me/ke, 759-800 me/ke, 897-905 ma/ke, coom-
gemcmeeHHo). CodepxxaHue makux arieMeHmos Kkak morubdeH, kobanbm u ceuHey, Huxe 0,03 ma/ke;
MbiwbsKa, kadmus u pmymu — Huxe 0,01 me/ke. 3HadumernbHoe codepxxaHue maKkux 8axHbIX dre-
MeHMOB8 KaK Karnbyuu, KpeMHul u MagHUU 8 uccriedyembix audax Chipbs ceudemernibcmeayem O Mo,
ymo nucmes, cmebsiu u ysemku mbikebl 0ObIKHOBEHHOU MO2ym cmamb UCMOYHUKOM MOS1yYeHUst
amux BAB.



