
Ellagitannins (mg/g DW )

Sample Punicalin Punicalagin Ellagic acid Total

1 1.6 ± 0.1 19.8 ± 1.7 1.1 ± 0.1 22.6 ± 1.9

2 2.2 ± 0.2 23.5 ± 2.1 2.3 ± 0.2 28.1 ± 2.5

3 1.6 ± 0.1 33.1 ± 3.2 1.4 ± 0.1 36.1 ± 3.5

4 3.7 ± 0.2 39.8 ± 3.8 2.8 ± 0.3 46.3 ± 4.3 

5 2.3 ± 0.1 17.5 ± 1.1 1.7 ± 0.2 21.6 ± 1.4

6 7.3 ± 0.5 49.7 ± 3.8 3.4 ± 0.3 60.3 ± 4.6

Ellagitannins (mg/L juice)

Sample Punicalin Punicalagin Ellagic acid Total

1 tr 9.2 ± 0.9 tr 9.2 ± 0.9 

2 38.2 ± 3.6 10.1 ± 0.6 tr 48.3 ± 4.1

3 7.4 ± 0.4 12.6 ± 0.6 tr 20.0 ± 1.0

4 8.1 ± 0.5 12.6 ± 1.2 tr 20.7 ± 1.7

5 172.4 ± 11.2 176.2 ± 14.4 0.4 ± 0.0 349.0 ± 25.6

6 904.0 ± 71.3 95.0 ± 8.2 3.4 ± 0.2 1002.5 ± 79.7

Milica Radan*, Zorana Mutavski, Katarina Šavikin, Teodora Janković, Gordana Zdunić, Jelena Živković, 

Nemanja Krgović, Snežana Kuzmanović-Nedeljković

Institute for Medicinal Plants Research “Dr Josif Pančić”, Tadeuša Košćuška 1, 11000 Belgrade, Serbia

Introduction

Pomegranate (Punica granatum L.) is a deciduous

shrub or a small tree with perennial rootstock,

belonging to the Punicaceae family. Fruits of

pomegranate are a rich source of various bioactive

compounds, including ellagic acid, ellagitannins such

as punicalagin and punicalin, as well as

proanthocyanidins and flavonoids. These secondary

metabolites possess substantial health-promoting

effects, including antidiabetic, antioxidant,

immunomodulatory, anticarcinogenic as well as

prevention of cardiovascular diseases. In this study,

most dominant bioactive compounds were

determined and compared between peel extract

and juice of wild and cultivated pomegranates from

different locations.

COMPARATIVE ANALYSIS OF PEEL EXTRACT AND JUICE OBTAINED 
FROM WILD AND CULTIVATED POMEGRANATE FRUITS

Methods

The ripe fruits of 10 wild and cultivated pomegranate

plants were collected from three different localities in

Montenegro (Daljam, Martinici, and Gornji Kokot) in

November 2019.

Main aims:
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To determine the content of individual

compounds with healtf benefit effects in

pomegranate peel extract and juice

To extract bioactive compounds from peel

of both wild and cultivated pomegranates

To compare obtained results between wild

and cultivated pomegranates

Extraction of  

pomegranate peel 

pulvis
Maceration with 70% EtOH, 

continuous stirring (100 rpm), 

24h, room temperature

Quantification of bioactive compounds
HPLC analysis: solvent A (water/1% orthophosphoric acid) and solvent B 

(acetonitrile)

Juice 

preparation
Fresh fruits of pomegranate

Wild and cultivated pomegranates

Results

HPLC method was used for the quantification of the

most dominant bioactive compounds in the

pomegranate peel extracts and juice of both wild and

cultivated pomegranates (Tables 1 and 2).

Anthocyanins (mg/L juice)

Sample
Delphinidin

3,5-diglucoside

Cyanidin

3,5-diglucoside

Delphinidin

3-glucoside

Cyanidin

3-glucoside
Total

1 21.5 ± 1.9 32.2 ± 3.2 34.2 ± 2.6 92.7 ± 7.9 180.6 ± 15.2

2 35.5 ± 2.3 105.9 ± 9.8 2.8 ± 0.3 114.8 ± 11.2 259.0 ± 23.5

3 48.0 ± 2.8 177.0 ± 16.7 tr 33.5 ± 3.0 258.6 ± 22.6

4 45.4 ± 3.9 120.0 ± 6.4 18.5 ± 1.6 167.1 ± 16.1 351.0 ± 28.0

5 79.3 ± 4.9 236.5 ± 13.4 72.3 ± 4.8 356.4 ± 33.5 744.5 ± 56.6

6 45.5 ± 2.9 285.1 ± 17.4 1.1 ± 0.1 168.7 ± 13.3 500.4 ± 33.7

Table 1: Content of the most dominant anthocyanins and ellagitannins in pomegranate juice  

Table 2: Content of the most dominant ellagitannins in the extract of pomegranate peel pulvis

1 – cultivated, Daljam; 2 – cultivated Martinici; 3 – cultivated Gornji Kokot; 

4 – wild Gornji Kokot; 5- wild Daljam; 6 – wild Martinici; tr – trace; DW – dry weight of the drug 

Analysis of the bioactive compounds in pomegranate

juice revealed that cyanidin glycosides were

dominant in both wild (287.1-592.9 mg/L) and

cultivated (124.9-220.7 mg/L) fruits of pomegranate.

Moreover, the average value of total anthocyanins in

cultivated pomegranate populations (232.7 mg/L) was

significantly lower than it was calculated for the wild

populations (531.9 mg/L).

The ellagitannins were identified to be predominant

phenolic compounds in all studied samples, including

juice and peel extract. Analysis have shown that the

most abundant compounds in juice were punicalin

and punicalagin, with higher concentrations in wild

species compared to cultivated. Considering the

content of ellagitannins in PP pulvis extract,

punicalagin was the most dominant compound with

slightly higher values observed for wild populations.

Conclusion

Obtained findings suggested that wild pomegranate

contains higher content of phytochemicals than

cultivated pomegranate in peel and juice, providing

useful information for further studies in this field.

Acknowledgements
This research was supported by the Ministry of Education, Science and
Technological Development of Republic of Serbia, contract number 451-03-68/2022-
14/200003.

Peel pulvis

Juice


