UDK 634.75:577.1

PHENOLIC SUBSTANCES IN STRAWBERRIES
I.L. ZAMORSKA, Candidate of Sciences (Agr),
V.V. ZAMORSKYI, Doctor of Sciences (Agr)

The paper presents the results of quantitative and qualitative identification of
the compounds of phenolic complex of strawberries.

Strawberry is one of the most valuable berry plants due to its fast ripening, high
adaptive potential and very good flavor.

Strawberry berries are the source of phenolic substances, among them are:
anthocyanins, flavonoids and phenolic acids. Qinglian Wang and others[1] state,

that general content of phenolic substances in the berries correlates well with
their anti-oxidant ability (R = 0,63, p <0,01), and high content of anthocyanins
confirm high anti-oxidant activity of the berries [2]. Polyphenolic substances are
known to have a protective role [3], they are protective mechanisms from oxidative
stresses [4], and preventive ones against chronic and cardiovascular diseases.
Besides, scientists assume that anti-oxidant potential has a considerable effect on the
storage duration and berry quality [5], and proanthocyanidin content proves the
capacity to be affected by grey mold [6]. Based on the data of various researchers, the
total of phenolic substances in strawberry berries ranges from 159 to 289 mg/100g
[7], 300 — 341mg equivalent of gallic acid (EGA)/ 100 g of raw mass [8], and even to
848,0 and 1210,8 pg-g-(EGA) [2].

Phenolic substances of strawberries are mainly represented by anthocyanins,

pelargonidin-3-glucoside predominating. Cyanidin-3glucoside and pelargonidin-
3-rutinoside are present in small parts. Pelargonidin-3-arabinoside and cyanidin-3-
rutinoside were found in some strawberry varieties [9]. The main pigment, typical for
the varieties grown in Japan, is called pelargonidin-3 (6-malonilglucoside), it
constitutes 5-30% of the total amount of anthocyanins [9, 10]. According to I.P.
Lukina et al [11], 8-45 mg of anthocyanins per 100 g of berries are accumulated in
the strawberries in terms of pelargonidin-3-glucoside.

The purpose of the work was to quantitatively and qualitatively identify
compounds of phenolic complex of strawberries.

Research methodology. The work was done with the berries of varieties Ducat,
Honey, Polka in the laboratory of the department of the technology of storage and
processing of fruits and vegetables at Uman national university of horticulture and at
the experimental center of foodstuff quality control at the National institute of grape
and wine “Magarach”.

Quantitative analysis of individual phenolic compounds factions from the
extract was made using the method of highly effective liquid chromatography on the
chromatograph of Agilent Technologies Company (model 1100). To make the
analysis, a chromatographic column (2.1 x 150 mm) filled with octadecylsilyl sorbent
of granularity 3.5 mkm “ZORBAX” SB-C18, was used.



The following parameters of detecting were set: wave length 525 um (for
anthocyanins); wave length 313 um (for phenolic acids and their derivatives); wave
length 350 um (for glycosides flavones); wave length 371 um (for flavones).
Parameters of specter recording — every peak 190-600 um. ldentification of phenolic
compounds was done in accordance with the standard exposure time and spectral
characteristics [12].

Results of the research. Total content of phenolic compounds in strawberry
berries of the varieties studied was 33.2-56.3 mg/100 g (Table). Much higher content
of phenolic compounds was found in Honey berries — 56.3 mg/100g, whereas the
content in other varieties was lower — 26.5 and 41%, respectively.

Phenolic compounds of strawberries (var. Ducat, Polka and Honey) are
presented by anthocyanins and favonols, anthocyanins predominate among them:
58.1-81.0% of the total amount of phenolic compounds in berries; this is proved by
the data/findings of many researchers [1, 9, 10].

Content of phenolic compounds in strawberry berries, mg/100g

Expos. Variety
tllﬂn?ﬁ, Name of a compound Ducat | Polka | Honey
Anthocyanins (in terms of cyanidin-3-0-glucoside)

17.44 Cyanidin-3-0-glucoside 2,2 2,6 2,3

17.77 Cyanidin-3-O-rutinoside 0,1 0,2 0

18.61 Pelargonidin-3-O-glucoside 10,5 21,8 32,9

18.97 Pelargonidin-3-O- rutinoside 1,4 2,5 2,0

19.58 Cyanidin-3-O-(6"-malonil) glucoside 0,1 0,2 0,4

19.85 Pelargonidin-3-O-(6"-malonil)

' glucoside 1,1 1,0 1,1

20.92 Pelargonidin-3-O-(6'-acetyl) glucoside 3,9 6,5 6,9
Total anthocyanins 19,3 34,8 45,6
HIPgys 0,6

Flavonols (in terms of quercetin)

19.22 | Quercetin-3-O-glucoronide 13,9 6,6 10,7
Total phenolic compounds 33,2 41,4 56,3
HIPgys 1,1

Anthocyanin complex of the berries is mainly presented by pelargonidin-3-O-
glucoside, pelargonidin-3-O-(6'-acetyl) glucoside and cyanidin-3-0-glucoside (Fig.)

Pelargonidin-3-O-glucoside is the main anthocyanin of the berries, which
corresponds to the data published [9, 10, 13]. Its amount in the berries ranges from
10.5 to 32.9 mg/100 g, which is 54.4 -72.1% of the total amount of anthocyanins. The
percentage is much higher in variety Honey — 32,9 mg/100 g, this explains its
intensive coloring.
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A — anthocyanins; b - flavonols.



The second large in number anthocyanin was pelargonidin-3-O-(6'-acetyl)
glucoside, its mass ranged from 3.9 to 6.9 mg/100g, and it was 15.1-20.2% of the
total amount of anthocyanins in the berries. The berries of variety Honey were
characterized by larger amount — 6.9 mg/100 g, however, its share in the total
anthocyanins was 3.6% lower than that of variety Polka.

Cyanidin-3-0-glucoside was found in the amount of 2.2-2.6 mg/100g, which was
5-11.4% of the total amount of anthocyanins. The berries of variety Polka showed
much higher indicators — 2.6 mg/100 g, its share in the total amount was 7.5%,
whereas the berries of variety Ducat had 11.4% and variety Honey — 5.0%.

Pigments pelargonidin-3-O-rutinoside (from 1.4 to 2.5 mg/100g),

pelargonidin-3-O-(6"-malonil) (1.0-1.1 mg/100g) were indentified in small
amounts in the strawberries. Cyanidin-3-O-(6"-malonil) glucoside in the strawberries
amounted to 0.1-0.4 mg/100g, its higher amount — 0.4 — being registered in variety
Honey.

Cyanidin-3-O-rutinoside was found only in the berries of Ducat variety — 0.1
mg/100 g and in Polka variety — 0.2 mg/100g, its traces were not identified in
pigment complex of the berries of Honey variety.

Flavonols in the berries were presented by quercetin-3-O-glucoronide, its
amount being 6.6-13.9 mg/100 g in terms of quercetin, which was equal to 19-41.9%
of the total content of phenolic compounds in the berries.

Reference date [2] proves the availability of hydrooxicoric, benzoic and ellagic
acids in phenolic complex of the strawberries — 9.57% and 4.83 and 2.09% - of the
total amount of phenolic compounds correspondingly. Also, derivatives of campferol
[7] were singled out in the total amount of flavonols. However, these compounds
were not identified in the berry samples studied.

Conclusions. The berries of the varieties studied were the source of phenolic
substances, their total amount being 33.2-56.3 mg/100 g. Phenolic compounds were
presented by anthocyanins and flavonols with the predominance of the former: 58.1-
81.0% of the total content of phenolic compounds. Anthocyanin complex of the
berries consists mainly of pelargonidin-3-O-glucoside (54.4 -72.1% of the total
anthocyanin amount), pelargonidin-3-O-(6'-acetyl) glucoside and cyanidin-3-0-
glucoside. Considerably higher content of phenolic compounds was found in the
berries of Honey variety, namely, 56.3 mg/100 g.
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I.L. Zamorska, V.V. Zamorskyi. Phenolic substances in strawberries

The compounds of strawberry phenolic complex were studied using the method
of highly effective liquid chromatography. The total content of phenolic compounds
in the berries of such varieties as Ducat, Polka and Honey was 33.2-56.3 mg/100 g.
Considerably higher content of phenolic compounds was found in the berries of
Honey variety, namely, 56.3 mg/100 g.

Phenolic compounds were presented by anthocyanins and flavonols with the
predominance of the former: 58.1-81.0% of the total content of phenolic compounds.
Anthocyanin complex of the berries consists mainly of pelargonidin-3-O-glucoside,
pelargonidin-3-0O-(6'-acetyl) glucoside and cyanidin-3-0-glucoside. The main
anthocyanin of the strawberries is pelargonidin-3-O-glucoside. Its share is 54.4 -



72.1% of the total anthocyanin amount.

Pigments pelargonidin-3-0-rutinoside (1.4-2.5 mg/100g), pelargonidin-3-0-(6"-
malonil) glucoside (1.0-1.1 mg/100 g) were identified in small amounts in the
starwberries. The amount of cyanidin-3-0(6"-malonil) glucoside found in the
strawberries was 0.1-0.4 mg/100 g. The share of flavonols in the berries studied was
identified in the amount of 6.6-13.9 mg/100 g in terms of quercetin, which was equal
to 19-41.9% of the total content of phenolic compounds in the berries.

Keywords: strawberry, phenolics, anthocyanins, flavonols.

3amopckaa H.JI., 3amopckuii B.B. @enonvuvie eewjecmea 6 A200ax
3EeMIIAHUKU

Hccnedosanvl coeounenus: peHonibHo20 KOMNIEKCa 200 3eMISHUKU C NOMOUbIO
Memooa 8vicok0dIPhekmueHou sHcuokocmuou xpomamoepaghuu. Odbwee cooeprcanue
GenonbHbiX coeduneHUull 8 s200ax 3emaAHuku copmos [ykam, Ilonka u Xoweii
cocmasnsno 33,2 — 56,3 me/100 2. Cywecmsenno b6onvuiee cooepicanue GeHoIbHbIX
coedunenull 0OHapyxceHo 6 seooax copma Xoueti — 56,3 me/100 2.

DenonbHble COeOUHEHUs 200 NPeoCcmasieHbl AHMOYUAHAMU U (PIa8OHOAAMU,
cpeou komopwix npeodnadarom anmoyuansvl: 38,1 — 81,0% om obwezo cooeporcarusi
GeHonbHbIX coeduHenuli. AHMOYUAHO8bIL KOMNIEKC 51200, 8 OCHOBHOM, NPeoCcmaesieH
nenapeonudun-3-0-auokosudom, neiapeoHuoun-3-0-(6"-ayemun) 2nokozuoom u
yuaruour-3-0-enokozudom. OCHOBHOU AHMOYUAH 5200 3EMIAHUKU NEAAPSOHUOUH-3-
anoko3ud. Eco oons cocmasuna 54,4 -72,1% om obueco konuwecmea anmoyuaHos.

B nesnauumenvHOM Koauwecmee 6 s200aX 3eMISAHUKU UOEHMUDUYUPOBAHBL
nuemernmsl neaapeoHuour-3-0O-pymunozud (om 1,4 oo 2,5 me/100 2), nerapeonuoun
3-0-(6""-manonun) emoxosuo (1,0 — 1, 1 me/100 2). Huanuoun 3-O-(6"’-manonun)
2NIIOKO3UO 8 5200aX 3emisaHuKu ooHapysxcen Ha yposne 0,1 — 0,4 me/100 e. Jona
@nasononos 8 ucciredyemvix obpazyax 5200 ycmauoeiena Ha yposwe 6,6 — 139
me/100 2 8 nepecueme Ha KeepyumuH, 4mo cOCMagulo

19 - 41,9% om obwezo cooepaicanus heHONbHBIX COCOUHEHUL 8 1200aX.

Kniouesuvie cnosa: 3eMJIAHUKA, d)eHOJZbele eeujecmeda, aLmMoyuanbl, (j?]ld@OHOJlbl
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