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DYNAMICS OF THE ACCUMULATION
OF FLAVONOIDS IN OVERGROUND ORGANS OF CULTIVARS
AND FORMS OF ASIMINA TRILOBA (L.) DUNAL

Pawpaw three-blade (Asimina triloba (L.) Dunal) is the new plant introduced from North America into different regions of
Ukraine. The pawpaw is widely cultivated in many countries of Europe as a valuable food, medicinal and ornamental plant. In
the conditions of an introduction in Ukraine adaptation properties of a pawpaw at the biochemical level weren't studied. One of
important indicators of adaptation of plants is accumulation of flavonoids, secondary metabolites of the phenolic nature. Flavo-
noids show multifunctional action in plants, participating in many processes of activity, play an important role in processes of
Jformation of reproductive organs and immunity of plants. Results of researches of dynamics of accumulation of flavonoids at
pawpaw cultivars and forms in the South and the North of Ukraine at stages of the major processes of activity — during active
growth, blossoming, maturing of fruits and in the course of preparation of plants for organic rest are covered in article. As showed
researches, the content of flavonoids as indicator of accumulation of secondary metabolites, though have no crucial importance
in the course of complex adaptation, however they are an indicator of biochemical transformations and balance of processes of
changes in specific ecological conditions and reflect information about the preadaptation processes of acclimatization of plants in
the conditions of an introduction.
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of Ukraine.

Asimina triloba (L.) Dunal (pawpaw) — a species
that is native to the eastern part of United States.
It is belongs to the big tropical family Annonaceae
Juss. Of the 130 genera within the Annonaceae
family, only the genus Asimina grows in the tem-
perate climate zone. All other genera grow in the
tropical region. Asimina triloba — the only species
of genera, which spread to 43° north longitude
(Ontario, Canada). It is stability to frosts — tem-
perature to minus 25—30 °C, more stability, than
apricot, peach and other south plants [10].

The pawpaw is the largest tree fruit native to the
United States. This fruit, known commonly as the
“poor man’s banana”, may reach up to 1 kg in
weight. Pawpaw is the only temperate member of
the Annonaceae family, which includes several de-
licious tropical fruits [9].

The North American pawpaw is a deciduous
tree with ornamental value and it has qualities as a
fruit crop. Pawpaw historically is harvested in the
wild and it is being cultivated as an orchard crop in
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several states of North America. It may be very
commercially important as valuable food and me-
dicinal plant.

Pawpaw has tremendous potential as a new fruit
crop because of its:

1) adaptation to existing climatic and edaphic
conditions;

2) nutritional and cosmetic value of the fruit;

3) valuable natural compounds;

4) nursery wholesale and retail tree production;

5) use as a component in manmade “edible”
landscapes.

Pawpaw trees may be used for restoration of
habitats and biodiversity in parks, wood lots, and
forests. Aromas may be used commercially in cos-
metics and skin products. Pawpaw plants produce
natural compounds (annonaceous acetogenins) in
leaf, bark, and shoot tissues that possess both
highly antitumor and pesticidal properties. With
proper management, organic commercial fruit pro-
duction may be possible.

In Ukraine it is a new fruit plant, in spite of it
was introduced in 1816 year, but it hasn’t received
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Fig. 1. The total content of flavonoids in sprouts, leaves
and fruits of plants of Asimina triloba (L.) Dunal, Novoka-
khovchanka cultivar (Southern Steppe of Ukraine)
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Fig. 2. The total content of flavonoids in sprouts, leaves
and fruits of plants of Asimina triloba (L.) Dunal, Michu-
rinka cultivar (Southern Steppe of Ukraine)
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Fig. 3. The total content of flavonoids in sprouts, leaves and
fruits of plants of Asimina triloba (L.) Dunal, form No. 21
(Southern Steppe of Ukraine)
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Fig. 4. The total content of flavonoids in sprouts, leaves
and fruits of plants of Asimina triloba (L.) Dunal, form
No. 3 (Southern Steppe of Ukraine)
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large spread. In experimental farm “Novokakhov-
skoe” in Kherson (filiation of Nikitskiy Botanical
Garden until 2014 year) collected the biggest col-
lection of Asimina triloba in Ukraine, which is
based on cultivars of pawpaw of American selec-
tion. These cultivars were brought to Ukraine in
1994—1995 years.

To M.M. Gryshko National Botanical Garden
(NBG) of the NAS of Ukraine (in Kyiv) pawpaw
was introduced in 1993 year from state Oregon.
The plants bears fruit every year from 2005 year,
they were adapted in Forest Steppe so as in South-
ern Steppe of Ukraine. Now, thanks our research-
es the culture of Asimina is reborning.

Now Asimina triloba occasionally grows in Kher-
son, Nikolaev, Odessa, Zaporozhye, Dnepropet-
rovsk, Kharkov, Kyiv region and Kyiv. The paw-
paw fruit is oblong in shape, 10—15 cm long,
5—10 cm wide and weights 250—400 g.

The fruit grows singly or in clusters like banan-
as. The inedible skin turns from green to green-
yellow as the fruit ripens. The edible flesh has
color from creamy white to yellow. The harvest
season of pawpaw fruits in Kyiv is an August to
September — mid October [6].

The pawpaw tree contains more than 50 bio-
active components, primarily annonaceous ace-
togenins. Some therapeutic activities have been
associated with this material, but the potential to
mediate a cancer chemopreventive effect has not
been reported.

This plant contains annonaceous acetogenins in
the twigs, unripe fruit, seeds, roots and bark tissues,
which display antitumor, pesticidal, antimalarial, an-
thelmintic, antiviral and antimicrobial effects, sug-
gesting many potentially useful applications [12].

Seeds contain alkaloids in the endosperm that
are emetic. If chewed, seed poisons may impair
mammalian digestion, but if swallowed whole,
seeds may pass through the digestive tract intact.

Asimina triloba is a tree fruit in the early stages
of commercial production in the United States. It
is may be very commercially important as valuable
food and medicinal plant, it is perspective for grow
in orchards.

Flavonoids are big group of compounds of a
secondary metabolism of the phenolic nature.
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Dynamics of the accumulation of flavonoids in overground organs of cultivars and forms of Asimina triloba (L.) Dunal

Flavonoids are rather widespread in flora. They
contain both in generative, and in vegetative organs
of plants, some of them cause different coloring of
flowers, fruits, leaves and sprouts [2, 7]. Variety of
flavonoids defines their polyfunctionality — they
take part in many vital processes of a vegetable or-
ganism [5]. In literature there are data on partici-
pation of flavonoids in reproductive processes, in
particular they influence pollen germination,
process of blossoming [8]. An important role fla-
vonoids, along with other phenolic compounds,
play in immunity of plants.

The purpose of our work — to determinate
the total content of flavonoids in sprouts, fruits
and leaves of different cultivars and forms to a
pawpaw during the different periods of vegetation
in the conditions of the Northern Forest-Steppe
and Southern Steppe of Ukraine.

Objects and methods

Cultivars of Asimina triloba Novokakhovchanka,
Michurinka; forms No. 21, 2, 7 and No. 3 were
objects of researches.

Material for the analysis was selected during the
periods of an output of plants from a dormant
state, the active growth, blossoming, fructification
and preparation for winter.

For a qualitative analysis of flavonoids we used
the technique based on them capability to form
the colored complex with alcoholic solution of
aluminum of chloride which causes bathochromic
shift of a long-wave adsorbing band and thus gives
the main maximum of absorption at the wave-
length of 400 nm [1].

Results and discussion

Laboratory researches were conducted based on
department of acclimatization of fruit plants of
M.M. Gryshko NBG of the NAS of Ukraine in Kyiv.

In the analysis of histograms of dynamics of ac-
cumulation of flavonoids in sprouts of Asimina tri-
loba distinction in the content of flavonoids in the
forms, growing in the Northern Forest-Steppe of
Ukraine and the Southern Steppe of Ukraine is
visible (Fig. 1—5). Dynamics of flavonoids con-
tent in sprouts to a pawpaw, which grow in the
Southern Steppe of Ukraine, has more noticeable
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Fig. 5. The total content of flavonoids in sprouts, leaves
and fruits of plants of Asimina triloba (L.) Dunal, form No. 2
(Northern Forest-Steppe of Ukraine)
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Fig. 6. The total content of flavonoids in sprouts, leaves
and fruits of plants of Asimina triloba (L.) Dunal, form
No. 7 (Northern Forest-Steppe of Ukraine)
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Fig. 7. The comparative content of flavonoids in sprouts of
plants of Asimina triloba (L.) Dunal, form No. 2 (Northern
Forest-Steppe of Ukraine) and form No. 3 (Southern
Steppe of Ukraine)

degree of curvature, with a maximum in summer
months, than those, which grow in the Northern
Forest-Steppe of Ukraine (Fig. 6, 7).

This feature can possibly be considered as adap-
tive strategy of a type when in a vegetable organism
the additional quantity of flavonoids for absorption
of surplus of solar radiation which quantity in-
creases with lowering of geographic latitude, that is
from the North by the South is synthesized.
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From the given drawings it is visible that the to-
tal content of flavonoids in sprouts of various cul-
tivars and forms of a pawpaw, during the different
periods of vegetation significantly differs. In all
cases the pronounced maximum of flavonoids
content during flowering time is traced. It can
serve confirmations of protective function of fla-
vonoids in a pawpaw.

The highest flavonoids content was observed in
plants of Michurinka cultivar. It should be noted
that flavonoids content in leaves of a pawpaw sig-
nificantly exceeds their amount in sprouts — by
2.5—3.0 times.

Conclusion

Though the contents of flavonoids as an indicator
of a secondary exchange has no crucial impor-
tance in complex process of adaptation, it can be
considered as display of biochemical conversions
and balance of processes of an exchange in spe-
cific ecological conditions, and gives the chance
of tentative estimation of prospects of acclimati-
zation of plants at an introduction.
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HauionanbHUi1 60TaHIYHUI call
iMmeHi M.M. Tpumika HAH Yxpainu,
Ykpaina, M. Kuis

JTUHAMIKA BMICTY ®JIABOHOIJIIB
Y HAJJBEMHUX OPTAHAX COPTIB I ®OPM
ASIMINA TRILOBA (L.) DUNAL

Asumina TtpunonarteBa (Asimina triloba (L.) Dunal) —
HOBa pociuHa, iHTpoayKoBaHa 3 [liBHiuHOI AMepuku y
pi3Hi perioHn YKpaiHu. A3UMiHY HIMPOKO BUPOLIYIOTh Y
0araTboX KpaiHax €BpPOIU SIK LIiHHY XapuOoBY, JTiIKapChbKY i
JIEKOPAaTUBHY pOCIuHY. B yMoBax iHTpoaykilii B YKpaiHi
afanTauiliHi BI1aCTMBOCTI a3UMiHU Ha GiOXiMiYHOMY PiB-
Hi He JocitiakeHo. OTHUM 3 BaXKJIMBUX ITOKa3HMKIB agari-
Tallii pOCIUH € HAaKOMUYEeHHS (hbJIaBOHOINiB, BTOPUHHUX
MeTabotiTiB heHoTbHOI prpoau. PITaBOHOINN BUSIBIIS -
[0Th MOJTi(PYHKIIIOHAJIbHY 110 Y pOCIMHAX, Oepy4u y4acTh
y 6aratbox mpouecax XXUTTEMISITIBHOCTI, BilirpatoTh BaxK-
JIUBY POJib y Tmpoliecax (HOpMYBaHHS PEMPOIYKTUBHUX
OpraHiB Ta iMyHiTeTy pociuH. HaBeneHo pe3ynbraTu 10-
CJTiIDKEHHST AMHAMiK1 HAKOMMYEeHHS (hJTABOHOIIIB Y KYJIb-
TUBapiB Ta (JOpM a3UMiHM Ha IMTiBIHi Ta MiBHOYI YKpaiHU Ha
eTrarax HallBaXJIMBILLIMX MPOLECIB XUTTEAISUIBHOCTI — Y
Mepiof aKTUBHOTO POCTY, LIBITiHHS, JOCTUTAHHS TLJIOMiB
i yac TMiArOTOBKM i Mepexoay POCIMH J0 OpraHivHOro
CIOKO10. BcTaHOBIIEHO, 1110 BMICT (pJIaBOHOIIB, SIK iHAM-
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KaTOp HAaKOMWYEHHS BTOPMHHUX METAOOJIITIB, XO4 1 He
Ma€ BUPIIIATLHOTO 3HAYEHHST y TMPOIeCi KOMIUIEKCHOL
ajarirailii, ajie € MOKa3HMKOM Oi0XiMIYHUX MEPETBOPEHb
y cnenndivHUX eKOJOTIYHUX YMOBAaX, TIpeaganTaliiHuX
MpOLIECiB akIiMaTu3allii pOCJIUH B YMOBaX iHTPOIYKILii.

KmouoBi cnoBa: Asimina triloba, azumina, (JaBoHOIIM,
HaazemHi opranu, IliBHiynuii Jlicocren Ykpainu, ITiB-
nenHuii Cren Ykpainu.

B.®D. Jleeon, C.B. Knumenko

HauuvoHanbHbIi 60TaHUUECKUIA caf
umenu H.H. Tpuimko HAH Ykpaunsr,
VYkpaunHa, r. Kues

JANHAMMUWKA COAEPXAHHWA ®JIABOHONJOB
B HAJJBEMHBIX OPTAHAX COPTOB 1 ®OPM
ASIMINA TRILOBA (L.) DUNAL

AsumuHa TpexionactHas (Asimina triloba (L.) Dunal) —
HOBOE pacTeHUe, MHTpOayLIMpoBaHHOE 13 CeBepHOii AMe-
PUKM B pa3Hble PErMOHbI YKpauHbl. ASUMHUHY IIHPOKO
KYJBTUBUPYIOT BO MHOTHMX CTpaHaX EBpOIIbI KaK 1IEHHOe
MUIIEeBOE, JIEKAPCTBEHHOE U JIEKOPaTUBHOE pacTeHue. B
YCJIOBUMSIX MHTPOAYKIMU B YKpaWHEe alanTaldOHHbIC
CBOICTBA a3UMUHBI HA OMOXUMUUYECKOM YPOBHE HE U3Y-
yeHbl. OHUM U3 BaXKHBIX MMOKa3aTesell afanTaluu pac-
TEHU SBJSIETCSI HAKOTIEHUE (hJIaBOHOMIOB, BTOPUYHBIX
MeTaboUTOB (PeHOMbHOI Mpupoabl. D1aBOHOMIBI TTPO-
SIBJISIIOT TIOMGDYHKIIMOHAIBHOE JICWCTBUE B PACTCHUSIX,
y4acTByss BO MHOTMX TMpoleccax >XU3HEACSATeIbHOCTH,
UTPAIOT BaXKHYIO POJib B Mpoleccax GopMUpoBaHUsl pe-
MPOYKTUBHBIX OPraHOB U UMMYHMTETa pacteHuit. [Tpu-
BeJleHbI PE3yJIbTaThl UCCIICIOBAHMS IMHAMUKY HAKOTLIe-
HUsl (HIaBOHOMIOB y KYJIBTUBAPOB U (hOPM a3MMUHBI Ha
Iore 1 ceBepe YKpauHbl Ha aTarnax BaXXHeUInX mporiec-
COB >KM3HEIESATEIbHOCTY — B MEPUOJT aKTUBHOTO POCTA,
LIBETEHHUsI, CO3PEBaHUs TUIOJIOB, BO BPEMS TMOATOTOBKU
pacTeHUil K OpraHMYecKOMY MOKOK. YCTaHOBJIEHO, YTO
cojiepxxaHue (hp1aBOHOUIIOB KaK MHIMKATOP HAKOTLJIEHUSI
BTOPUYHBIX METAOOJIUTOB, XOTSI ¥ HE UMEET PEILAIOIIEro
3HAYEeHMSI B ITPOLIECCE KOMITJIEKCHOI aanTaliiu, OJHaKO
SIBJISIETCSI TTOKa3aTeJeM OMOXMMUYECKHUX TpeobpazoBa-
HUI B crieln®UIecKuX 3KOJOrMYeCKUX YCJIOBHUSIX, Mpe-
alanTallMOHHBIX MPOIIECCOB aKKJIMMATU3aIMK1 PACTCHU I
B YCJIOBUSIX UHTPOIYKIIMH.

KmoueBslie cioBa: Asimina triloba, asumuna, (paBoHOU-
nbl, Ham3eMHble opraHbl, CeBepHas Jlecocrenb Ykpau-
Hbl, FOxHas Crenb YKpauHBbl.
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