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ABSTRACT : The extract of Punica granatum peel 
was separated and confirmed by HPLC, and 
punicalagin, one of the extract, was better antibacterial 
activity against Salmonella.

  Punica granatum peel is used to treat infections of 
human sexual organs as well as mastitis, acne, 
folliculitis, pile, allergic dermatitis, tympanitis, scalds, 
diarrhea, dysentery, and as also acts an antioxidant.1 It 
contains very rich ellagic acid derivatives such as the 
ellagitannins punicalagin as well as some amounts of 
punicalin, gallic acid, ellagic acid
  Punica granatum peel is a polyphenol naturally 
occurring in many plant foods in certain fruits and 
nuts such as carrots, tomatoes, raspberries, 
strawberries, walnuts, longan seeds, mangoes kernel 
and  pomegranates.2 

 

Fig 1. Punica granatum L.

 Ellagic acid has a variety of biological activities, 
including potent anti‐oxidant, anti‐cancer, anti‐
proliferative, chemopreventive, anti‐atherogenic and anti
‐mutagen properties in a number of in vitro and small 
animal models.3 Ellagic acid is able to inhibit breast 
cancer cell by inducing apoptosis through regulation of 
matrix metalloproteinases, vascular endothelial growth 
factor expression, angiogenesis. In addition, it prevents 
and repairs DNA damage.

Gallic acid, a polyhydroxyphenolic compound, is one 
of the major bioactive compounds. It is naturally 
occurring in many plants and fruits such as gallnuts, 
sumacs, oak barks, green tea, pineapples, strawberries, 
bananas, lemons, apple‐peels, grapes and in red and 
white wine.4 To have gallic acid is reported anti‐
carcinogenic, anti‐mutagenic, anti‐allergic, anti‐
inflammatory, anti‐bacterial, anti‐cancer and anti‐
oxidant5 pharmacological activities.

Fig 2. Chemical structure of ellagic acid and gallic 
acid

  Punicalagin is a large polyphenolic compound that 
is an isomer of 2,3‐(S)‐hexahydroxydiphenoyl‐4,6‐(S,S)‐
gallagyl‐D‐glucose and structurally belongs to the 
ellagitannins, hydrolysable tannins with a molecular 
weight of 1084.6 These compounds impart the 
characteristic yellow colour of pomegranate husk, and 
are extracted with the juice during processing.7 It is 
major bioactive compound isolated and purified from 
Punica granatium and antioxidant health benefits.8 It is 
widely distributed in plants, such as stem bark of 
Combretum molle,9 Terminalia citrina,10 Terminalia 
mollis and Terminalia brachystemma.11 Punicalagin was 
reported to inhibit the proliferation of several human 
colon cancer cell lines and induce their apoptosis at 
high concentrations12 and pharmacological activities 
including anti‐inflammatory,13 hepatoprotective,14 and 
anti‐genotoxic activities.15
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Fig 3. Chemical structure of punicalagin

  We separated and confirmed gallic acid, ellagic 
acid, and punicalagin by HPLC and carried out simple 
in vitro study on the antibacterial activity against 
Salmonella. Herein, we report the HPLC study and 
interesting antibacterial activity.
  To prepare the sample for HPLC experiment, 
Punica granatum peel was air‐dried in the dark at 
room temperature(RT) and then ground into a powder 
using a mechanical grinder. Approximately 500 g of 
the powdered materials were then boiled in 1500 ml 
of EtOH for 3 h. The solvent was then removed 
under reduced pressure in a rotary evaporator (N‐
1000S, EYELA, Japan) and dissolved in water or 50% 
dimethyl sulfoxide (DMSO) prior to use. 
  The HPLC system consisted of a Shimadzu LC‐6A 
model (Shimadzu, Tokyo, Japan), with a column of 
ODS‐C18 (4.6 x 250 mm, 5mm) and a detection of 
SPD‐ 6AV with a sensitivity of 0.04 AUFS and a 
wavelength of 254 nm. Elution was carried out at a 
flow rate of 0.8 ml/min under a linear gradient of 
acetonitrile (solvent A) and H2O with 1% formic acid 
(solvent B) from 5% A to 100% A in 50 min. The 
Punica granatum peel extract was dissolved in a 
mixture of methanol and water (6:4 v/v), and 20 μl 
was injected into the HPLC. The presence of gallic 
acid and ellagic acid was confirmed by the same 
retention time of their standards (Sigma Chemical Co, 
St. Louis, USA). The obtained chromatogram is shown 
in Fig. 4(16).

Fig. 4. HPLC analyses of crude extract from Punica 
granatum peel (2‐A), 3‐dimensional HPLC analysis (2‐
B). (1) and (2) punicalagin isomers; (3) gallic acid; 
(4) ellagic acid.

  In order to investigate components from the Punica 
granatum peel extract, the HPLC analysis was 
performed as shown in Fig. 4 (A,B). This result 
allowed gallic acid and ellagic acid to be17 
components by the retention time of their standard 
compounds.18 And also the presence of punicalagin 
isomers could be deduced to be one of major 
components from the results of literature reported 
previously.19 Gallic acid was reported to have 
antibacterial activity against some intestinal bacteria 
and ellagic acid have anti‐microbial activity.20  And 
punicalagin was reported to show anti‐foodborn 
pathogens.21 

  These components may also provide antibacterial 
activity against Salmonella and provide a plausible 
explanation for the higher antibacterial activity of the 
EtOH extract. 
  In particular, we were known that the punicalagin 
derivatives were better antibacterial activity against 
Salmonella through in vitro study.
It is supposed that this activity is due to better 
inclusion effect by many hydroxyl groups consisting of 
punicalagin chemical structure.
In the next paper, we report in vitro study on the 
punicalagin derivatives in detail. 
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