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DETERMINATION OF THE CONTENT OF ORGANIC ACIDS AND SUGARS
IN FRUIT JUICE OF AZERBAIJAN WILD POMEGRANATE

A.M.Zeynalova, E.N.Novruzov
(Presented by Academician of ANAS V.M.Alizade)

The quantitative and qualitative determination of organic acids and sugars in the fruit juice of
Azerbaijan wild growing pomegranate was carried out by high-performance liquid chromatog-
raphy. It has been shown that pomegranate juice contains oxalic, tartaric, malic, lactic and citric
acids. The dominant organic acid of the juice was citric acid, accounting for approximately 98% of
the total organic acids (29.43 g / kg). The contents of oxalic, tartaric, malic and lactic acids were
0.025 g / kg, 0.079 g / kg, 0.525 g / kg, and 0.125 g / kg, respectively. Glucose and fructose were fo-
und in the sugar content of wild pomegranate fruit juice. The fructose content (60.3 g / I) exceeded
the glucose content (47.3 g / I). The content of reducing sugars was 14.24 g / 100 ml.
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Introduction

The pomegranate (Punica granatum L.) is
a member of the Lythraceae family and Punica
L. genus, native to Transcaucasia and Central
Asia from Iran and Turkmenistan to Northern
India [1, 2]. At present, wild pomegranate is
widely distributed in the foothill and lower mo-
untain zones of the Great and Lesser Caucasus,
in the Kur-Araz and Samur-Divichinsk low-
lands and in the lower mountain belt of the
Talysh Plateau, on dry slopes up to 700 m abo-
ve sea level [3].

The use of wild pomegranate is diverse.
Pomegranate has been widely used in folk me-
dicine in many cultures [4]. Recent scientific
data confirm the traditional use of pomegranate
as a medicinal product and indicate the content
of biologically active substances in the tissues
of fruits, flowers, bark and leaves of pomegra-
nate that have antimicrobial properties, as well
as reducing blood pressure and counteracting
serious diseases such as diabetes and cancer
[5]. The results of numerous studies allow us to
recommend it for use as an antitumor, antibac-
terial, antidiarrheal, antifungal, anti-ulcer and
antioxidant agent [6]. Studies have also been
conducted on the effects of various pomegrana-
te-derived products on the prevention and re-
duction of atherosclerosis in which these pro-
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ducts have demonstrated anti-atherogenic ef-
fects [7]. The juice of wild pomegranate can
serve as a raw material for the production of
citric acid [8]

The value of pomegranate juice is due to a
number of biologically active substances contai-
ned in its composition, such as anthocyanins, fla-
vonoids, tannins, etc. In addition, pomegranate
juice contains organic acids, sugars, vitamins,
polysaccharides, and important minerals [9].

The purpose of this work was to determi-
ne the quality and quantity of organic acids and
sugars in the samples of wild pomegranate juice
by using the HPLC method.

Materials and methods

Plant material

The object of the study was the fruit of
P. granatum collected on the territory of Galalti in
Siyazan district (40°52 '43.91" N - 49°11'18.73" E)
during the period of full maturation.

Chemicals and reagents

Organic acids (oxalic, tartaric, malic, as-
corbic, acetic, citric, lactic, fumaric and succi-
nic acids) and sugars (arabinose, fructose, ga-
lactose, glucose, maltose and sucrose) as well
as all solvents for HPLC were obtained from
Sigma Chemical Company (St. Louis, MO,
USA).
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Preparing a juice sample

The pomegranate fruits were separated and
the exocarp was removed manually. The arils we-
re separated manually from the mesocarp and en-
docarp, and the juice was obtained by mechanical
press. Sample preparation and determination of
organic acids were performed in accordance with
GOST 33410-2015, sugars-GOST 32167-2013
(reducing sugars-GOST 5903-89). To measure
the mass concentration of all determined organic
acids, the sample was diluted 2 and 50 times.

HPLC analysis of organic acids and sugars

Organic acids and sugars were analyzed us-
ing Varian LC / MS (US Ser. No. 05755). The in-
jection volume was 10 pl for both samples. Organic
acids were separated on a Supelcogel TMC-610H
column (internal diameter 30 cm x 7.8 mm, Supel-
co, Bellefonte, PA, USA), isocratic, at 30 ° C, using
0.1% phosphoric acid as the mobile phase at a flow
rate 0.5 ml / min. Acetonitrile / water (85:15, v/ v)
was used as the mobile phase in the analysis of su-
gars on a uBondapak-NH2 column (30 cm x
3.9 mm, i.e., Waters, Milford, MA, USA).

Results and discussions

Organic acids and sugars in fruits are im-
portant components of their taste and organo-
leptic qualities. These compounds serve as un-
ambiguous markers for assessing not only sen-
sory traits, but also genotype characteristics
[10]. Since citric and malic acids are the main
organic acids in fruits, most research is related
to their metabolism and accumulation. As a ru-
le, intermediate precursors in organic metabo-
lism are other organic acids or sugars, so orga-
nic acids can be synthesized from sugars and

vice versa. The main pathway for synthesis is
via the respiratory oxidation, and carboxylation
or decarboxylation reactions with specific reac-
tions associated with individual acids [11]. Af-
ter synthesis, organic acids are transported and
compartmented into vacuoles. The final content
of organic acid in fruits is determined by the
balance of the acid synthesis, degradation or
utilization and storage compartmentation in the
vacuole [7].

When the sample was diluted 2 times in
the juice of wild pomegranate fruits, the follo-
wing organic acids were detected and quantifi-
ed: oxalic, tartaric, malic and citric acids, and
when diluted 50 times —oxalic, tartaric, malic,
lactic and citric acids (Table).

As can be seen from the table, the contents
of oxalic, tartaric, malic and lactic acids were
0.025 g / kg, 0.079 g / kg, 0.525 g / kg, and
0.125 g / kg, respectively, in the juice of wild
pomegranate fruit. The main organic acid of the
juice is citric acid, which makes up approxi-
mately 98% of the total amount of organic acids.
According to Singleton V. L. and Gartner W. A.
[12] changes in the concentration of citric acid
are associated with the development and matura-
tion of fruits. Short-term environment factors
such as solar radiation do not appear to affect the
citric acid level. Change in malic acid concentra-
tion is not related to fruit maturation but inverse-
ly related to evapotranspiration, and ascorbic
acid is positively correlated with solar radiation.
It is known that organic acids have a strong bac-
teriostatic effect [13].

Table

Composition and content of individual organic acids of P. granatum fruit juice (50-fold dilution)

Organic acids Content (g/ kg) Retention time
(minutes)
Oxalic acid 0.025 7213
Tartaric acid 0.079 7.419
Malic acid 0.525 9.067
Lactic acid 0.125 10.867
Citric acid 2943 16.071
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Like many antimicrobial substances, or-
ganic acids work in the direction of reducing
pH, so the acid suppresses the work of cellular
enzymes and affects the transport system of nu-
trients, which causes metabolic disorders of mi-
croorganisms and kills them. Numerous studies
have confirmed that acidification of animal fe-
ed with various weak organic acids, such as for-
mic, fumaric, lactic and sorbic acids, reduces
pathogen colonization and production of toxic
metabolites, improves the digestibility of prote-
in, Ca, P, Mg and Zn, increases the efficiency
of animal growth and reduces their incidence
[14]. The relatively high content of citric acid
(29.43 g / kg) in the juice of wild pomegranate
fruit allows us to consider it as a valuable raw
material for the production and use of citric ac-
id as an antimicrobial agent.

Pomegranate fruit is a rich source of su-
gars. According to research by Shwartz E. et al.
[15] the sugar level in pomegranate juice
strongly correlates with the level of total solub-
le solids (R? = 0.89, P<0.01). The content of re-
ducing sugars in the juice of Azerbaijan wild
pomegranate was 14.24 g / 100 ml. Glucose
and fructose were found in the composition of
wild pomegranate juice sugars. Wherein, the
fructose content (60.3 g/l) exceeded the glucose
content (47.3 g/l). Our findings contradict the
statements of Melgarejo P. and Artes F. who
claim that glucose is the predominant sugar in
pomegranate, and the amount of glucose in this
fruit is greater than fructose [10]. In addition to
the main sugars (glucose and fructose), trace
amounts of arabinose, sucrose and maltose we-
re also found in the juice [15].

Conclusions

As a result of the study, the qualitative
composition and quantitative content of organic
acids and sugars in the juice of wild pomegra-
nate fruit were determined by the method of
high-performance liquid chromatography. The
qualitative composition of organic acids is rep-
resented by the following acids: oxalic, tartaric,
malic, lactic and citric acids. It was found that
the dominant organic acid of the juice is citric
acid, which makes up approximately 98% of
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the total amount of organic acids (29.43 g / kg).
The contents of oxalic, tartaric, malic and lactic
acids were 0.025 g / kg, 0.079 g / kg, 0.525 g /
kg, and 0.125 g / kg, respectively. Glucose and
fructose were found in the qualitative composi-
tion of wild pomegranate juice sugars. The
fructose content (60.3 g/l) exceeded the glucose
content (47.3 g/ I). The content of reducing su-
gars was 14.24 g/100 ml.
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AZORBAYCANDA YAYILMIS YABANI NAR MEYVOSININ SIROSINDO
UZVi TURSULARIN VO SOKORLORIN MiQDARININ TOYiNi

A.M.Zeynalova, E.N.Novruzov

Yiksokeffektli maye xromatoqrafiya metodu ilo Azerbaycanda biton yabani nar meyvesinin siresinde {izvi
tursular vo sokorlorin miqdart vo keyfiyyot torkibi todqiq edilmisdir. Nar meyvasinin sirasinin torkibinde quzuqulagi,
sorab, alma, limon va siid tursular1 agkar edilmisdir. Sironin lizvi tursu comindo limon tursusu osas komponent olub,
imumi comin 98%-ni (29,43 qg/kq), quzuqulag: tursusu 0,025 q/kq, alma tursusu 0,525 q/kq, ¢axir tursusu 0,079 g/kq,
stid tursusu 0,125 g/kq toskil edir. Yabani nar siroesinin torkibinds qliikoza vo fruktoza miioyyon edilibdir. Fruktozanin
miqdar1 (60,3 g/L) gliikozanin miqdarindan ¢oxdur. Reduksiyaedici sokarlorin miqdari 14,24 q/100 ml toskil edir.

Agar sézlar: meyva sirasi, iizvi tursu, sokor, yiiksakeffektli maye xromatoqrafiya

OIPEJEJEHUE COJEP)KAHUSI OPTAHMYECKHUX KUCJIOT U CAXAPOB B COKE ILJIOJIOB
JTUKOPACTYIEIO TPAHATA, IPOU3PACTAIOIIETO B A3EPBATIKAHE

A.M.3eitnanosa, J.H.HoBpy3os

MertozoM BBICOKO3((EKTHBHOMN KUIKOCTHOH Xpomarorpaduu (BOXKX) npoBeneHO KOIMMYECTBEHHOE W Ka4eCTBEHHOE
orpeieNieHne OpPraHMYecKUX KUCIIOT M caxapoB B COKE TIIOJIOB AMKOPACTYIIEro rpaHaTa, Mpou3pacTaroiero B AzepOaipkaHe.
IMokazaHo, YTO COK IIIOZIOB TPaHaTa COIEPKUT B COCTABE LIIABENIEBYIO, BUHHYIO, SIOJIOUHYIO, MOJIOYHYIO U JIMMOHHYIO KHCIIOTBI.
JloMuHMpYTOIIel OpraHugecKoi KUCIOTON COKa SBIISIETCS IMMOHHAs KUCIIOTa, COCTABILIONIAs MPHOIM3UTeIbHO 98% OT 00111e-
ro KOJIMYECTBA opraHuyeckux kuciot (29.43 r/kr). Conmeprkanue InaBesieBOH KUCIOThI cocTarisuio 0.025 r/kr, comepkaHue
BUHHOH KucnoTsl — 0.079 r/ kr, conepkanue s010uH0M KHcnoTsl — 0.525 r / Kr, coep)kanue MOJI04YHOH kuciaotel — 0.125 v/ kr.
B cocraBe caxapoB coka AMKOTO rpaHara Obuii oOHapy»eHbI Ioko3a 1 (pykrosa. Coaeprxanue Gpykross (60.3 1/11) npeBbl-
IIaJI0 Cofiep kaHue TIFOK036I (47.3 1/1). ConepkaHue peaylUpYIOMHX caxapoB cocTaBmwio 14,24 /100 ML

Kniouesvle cnosa: cox IJI0/10B, OPraHMYECKUE KHUCIIOTHI, caxapa, BhICOKO3(D(EKTHBHAS KHIKOCTHAS XPOMATO-
rpadus
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