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Pomegranate Peel: Focus on Antimicrobial &  
Antiparasitic Activities

Botanical Name: Punica granatum 

Family:  Lythraceae (formerly Punicaceae) 

Part Used:  Peel (also known as husk,  
rind, pericarp) 

Pomegranate is one of the earliest fruit species to be 
domesticated. It is deciduous and grows as a shrub or 
small tree up to 5 metres. Its leaves are simple and 
opposite; the flowers are bisexual, with radial symmetry 
and the fruit is classified as a berry that is divided into 
irregular sections, each containing many edible seeds, 
with the seeds surrounded by a fleshy pulp. Pomegranate 
is cultivated throughout the world in subtropical and 
tropical areas.1  

Traditional Use & Constituents 

The bark, leaves, flowers and fruit have been used with 
medicinal purpose for centuries by many cultures, and is 
documented as far back as 1550 B.C.1 

The peel of the fruit of Punica granatum is used in 
traditional Chinese medicine as an astringent and warm 
herb for the intestines (e.g. to treat diarrhoea, dysentery 
and rectal prolapse) and for excessive uterine bleeding 
and vaginal discharge. It is also used to kill parasites, 
particularly intestinal worms. Externally it is applied for 
tinea and psoriasis.2,3 The traditional uses in India are 
similar, particularly for diarrhoea and dysentery where the 
peel is combined with aromatic herbs such as cloves or 
cinnamon.4  

Pomegranate peel was used for the treatment of 
intermittent fevers (malaria?) in Pakistan, and by the 
Eclectics.5,6 

Decoction of the peel is used in the Philippines as a gargle 
for sore throat, and externally for haemorrhoids.7 The peel 
is also used for wound healing in Thailand.8 

The peel contains polyphenols (especially the hydrolysable 
tannins known as ellagitannins), flavonoids and complex 
polysaccharides.9 It contains a higher content of total 
phenolics and flavonoids than seeds and fruit juices.10,11  

The peel is rich in ellagitannins, particularly punicalagin (as 
isomers), with lesser amounts of punicalin, gallagic acid, 
ellagic acid and ellagic acid derivatives. An analysis of the 
ellagitannins found 80-85% (w/w) of punicalagins and 
1.3% of ellagic acid.12 

Dried peel contains about 10% of punicalagins A and B.13 
The content varies depending on the variety, where the 
plant is grown as well as the drying method and storage 
conditions. An analysis of 16 samples from seven 
provinces in China found the mean amount of punicalagins 
was 82.4 mg per gram of dried peel (range: 39.8-
121.5 mg/g).14  

Pharmacological Activity 

Ellagitannins are water soluble and when ingested they 
undergo microbial hydrolysis by gut flora to produce 
ellagic acid, and after further bacterial metabolism, 
urolithin derivatives.9 The hydrolysis of ellagitannins to 
ellagic acid takes several hours in the intestine.15 

Effect on Gut Flora 

Aqueous, ethanolic and methanolic extracts of 
Pomegranate peel have inhibited the growth of many 
species of pathogenic bacteria, and some fungi, including 
those that may cause gastrointestinal infections. Activity 
has been demonstrated against Escherichia coli, 
Salmonella spp., Bacillus subtilis, Staphylococcus aureus, 
Yersinia enterocolitica, Vibrio cholerae, Shigella spp., 
Listeria monocytogenes, Candida albicans, Pseudomonas 
aeruginosa, Klebsiella pneumoniae and Proteus vulgaris in 
vitro. Some drug-resistant strains were included in  
the testing.1,16  

A concentrated, and possibly selective, extract produced 
from the residual plant material (including the peel and 
seed covering) after the first squeezing of the whole fruit 
for juice production, has been evaluated for effects on  
gut flora.  

• In general, the extract, as well as individual 
constituents, especially punicalagins, inhibited the 
growth of pathogenic bacteria (clostridia, Staph. 
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aureus) in vitro without affecting the beneficial 
bacteria tested (lactobacilli, bifidobacteria). The 
amount of punicalagins added to the culture media 
(0.05% v/v) would correspond to about 1 g in the 
adult human colon (about 2 litres in volume).17 In a 
later study, the concentrated extract, but not 
punicalagins, enhanced the growth of the beneficial 
bacteria Bifidobacterium spp. and the Lactobacillus-
Enterococcus group, suggesting that other constituents 
may be responsible.18  

• The abundance of bacterial phyla and genera were 
determined from samples of faeces collected at 
baseline and after consumption of the concentrated 
extract by a small number of healthy volunteers. 
Pomegranate changed the ratio of Firmicutes to 
Bacteroidetes and increased Akkermansia in the 
bowel flora. (In other research, these changes have 
been associated with beneficial effects on body 
weight and insulin resistance.) Analysis of the extract 
indicated it provided 70 mg of punicalagins and 68 mg 
of ellagic acid per day, and was taken for 4 weeks. 
Inter-individual differences in metabolising the 
ellagitannins were apparent from the measured levels 
of urolithin A.19  

Oral administration of a Pomegranate peel extract to mice 
exposed to a high-fat diet improved the gut flora: the 
caecal pool of Bifidobacterium spp. increased without 
significantly modifying other bacteria. In addition, there 
was a lower expression of some inflammatory markers in 
the colon and visceral adipose tissue, and an improvement 
of serum LDL-cholesterol.20 

A randomised, cross-over study investigated the potential 
of Pomegranate extract to prevent endotoxaemia in 
overweight and obese volunteers, via modulation of the 
gut flora. Participants with body mass index greater than 
27 kg/m2 and with mild hyperlipidaemia, consumed two 
doses of extract (3 weeks each) or placebo, alternating 
with wash-out periods (3 weeks). The Pomegranate 
extract was undefined in terms of the plant material it was 
derived from, but provided doses of 54.5 mg/day of 
punicalagins and 49.2 mg/day of ellagic acid derivatives 
(ellagic acid hexoside + ellagic acid pentoside + free 
ellagic acid) for the lower dose, and 218.0 mg/day of 
punicalagins and 196.8 mg/day of ellagic acid derivatives 
for the higher dose. Plasma lipopolysaccharide-binding 
protein (LBP), a surrogate marker of endotoxaemia, was 
significantly decreased after administration of the higher 
dose. The decrease in LBP was independent of the 
individuals' ability to metabolise the ellagitannins into 
urolithins, suggesting Pomegranate may have improved 
the intestinal barrier. Changes in gut flora were 
investigated after consumption of the higher dose  
of extract.21 

• The Shannon index, an estimate of diversity, increased 
significantly for the phylum of the bacteria. There 

were no significant changes at the level of genus  
and family. 

• Consumption of Pomegranate extract significantly 
increased the proportion of Bacteroides and 
Faecalibacterium, and significantly reduced the 
abundance of Romboutsia, Anaerostipes, Dorea and 
Clostridium sensu stricto. Changes were also observed 
among the less abundant bacteria. 

• Of most interest are the results of the analyses of the 
relative abundance of the bacteria and LBP. LBP levels 
were positively correlated with Parvimonas and 
negatively correlated with Faecalibacterium and 
Odoribacter. The changes in the populations of these 
bacteria are consistent with potential health benefits, 
such as reduction in inflammation, and possibly, 
reduction in cardiovascular risk. 

• No adverse effects were observed. 

Bowel Inflammation 

Seventy-eight patients with moderate ulcerative colitis 
were randomised to receive Pomegranate peel or placebo, 
in the form of syrups, for four weeks in addition to 
standard medications. Sixty-two patients completed the 
trial. Although the Lichtiger colitis activity index (LCAI) 
score was similarly reduced in both groups, the clinical 
response was higher in those treated with Pomegranate 
compared with placebo at week 4 (41.4% vs 18.2%, 
p = 0.055). (The clinical response was defined by decrease 
of 3 or more points in the LCAI.) Faecal incontinence also 
significantly decreased from baseline under the influence 
of Pomegranate while there was no noticeable effect in 
the placebo group. The need for antidiarrhoeal 
medications was reduced in both groups, but reached 
statistical significance in those treated with Pomegranate. 
The daily dose of syrup contained 6 g of dried peel. The 
placebo syrup contained sugar, water and additives to look 
and smell similar to the Pomegranate syrup. Mild side 
effects occurred (urticaria, nausea, increase in appetite) in 
the herb group (n = 5) and the placebo group (n = 4), with 
no significant difference between them.22 

In an animal model of inflammatory bowel disease, oral 
pretreatment with Pomegranate extract decreased 
markers of inflammation (inducible nitric oxide synthase, 
cycloxygenase-2, prostaglandin E synthase and 
prostaglandin E2) in colonic mucosa and favourably 
modulated gut flora. The extract, undefined in terms of 
plant part, was assayed for punicalagins – the equivalent 
dose of extract in a 70-kg human would provide about 
1 g/day of punicalagins.23  

Other Antimicrobial Effects 

Resistance to the antibiotic ciprofloxacin has been 
observed within extended-spectrum β-lactamase (ESBL)-
producing and metallo-β-lactamase (MBL)-producing 
Gram-negative bacilli in many countries. Pomegranate 
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peel methanolic extract (3.4:1) combined with 
ciprofloxacin produced a synergistic antibacterial effect in 
vitro, towards 19 of the 49 ESBL-producing E. coli, 
Klebsiella pneumoniae, and MBL-producing Pseudomonas 
aeruginosa strains tested.24 Synergism was also 
demonstrated for punicalagin and fluconazole in inhibiting 
the growth of Candida albicans in vitro.25  

The antibacterial mechanism may be, at least partly, the 
ability to inhibit the formation of biofilm and reduce 
adhesion (in vitro testing of S. aureus, methicillin resistant 
S. aureus, E. coli, C. albicans, and using uroepithelial 
cells).26,27  

Aqueous alcoholic extract of Pomegranate peel showed 
activity against the dermatophyte fungi Trichophyton 
mentagrophytes and T. rubrum in vitro.28 

Antibacterial activity has been demonstrated in vivo (oral 
dosing). Ethanol extract of Pomegranate peel markedly 
inhibited the growth of Salmonella typhimurium and 
reduced the associated mortality in mice. Signs of infection 
and histological damage were rarely observed in the 
infected mice treated with Pomegranate.29 Oral doses of a 
similar extract protected against pathological changes in 
mammary tissue in an experimental model of mastitis 
(mice infected via intramammary injection of 
Staphylococcus aureus).30 

Application of a solution of methanolic extract of 
Pomegranate peel (1.5:1) was an effective treatment for 
oral candidiasis in immunosuppressed rats. Significant 
improvement was seen after 15 days.31 

A solution of aqueous extract of Pomegranate peel used as 
a mouthwash by healthy volunteers significantly 
decreased the Streptococcus mutans counts after  
10 minutes and 60 minutes compared to baseline.32 It is 
proposed that Pomegranate may be beneficial for oral 
health, as well as conditions such as gingivitis and 
periodontal disease.33 Of the studies that have used 
Pomegranate peel, in the form of a gel, a preventive 
effect on dental plaque and gingivitis was not 
demonstrated in healthy volunteers;34 an antifungal effect 
was observed for candidiasis associated with denture 
stomatitis although the benefit required sufficient contact 
of the gel with the mouth.35 

Antiparasitic Activity 

Oral administration of Pomegranate peel extracts have 
shown antiparasitic activity in animal models: reduced 
detection of Giardia lamblia cysts and antigen in the 
faeces of mice (300 mg/kg of concentrated extract),36 and 
reduced faecal oocyst count of Cryptosporidium parvum in 
calves (11 mg/kg of punicalagins from a concentrated 
extract, although the effect was not observed at a 6-times 
lower dose).37 The shedding of cysts in faeces was also 
reduced for Blastocystis spp. infection in rats, although a 

very high dose was administered (3 g/kg of concentrated 
extract).38  

Antimalarial Activity 

In a region of India, from 1997 until 2015, a Pomegranate 
peel preparation was distributed free of charge for 
prophylaxis and treatment of malaria. This eastern 
province is an area endemic for Plasmodium falciparum 
and P. vivax, and is regarded as a core drug-resistant hub. 
By the year 2012 more than 20,000 cases had been 
treated and more than 1000 cases of prophylaxis 
undertaken. Dispensary records indicated that 
Pomegranate peel could successfully control malaria 
infections in patients, including infants and pregnant 
women. At the inception of the program, only the sundried 
peel was used (at one point in time, sodium and 
potassium chloride were added; and at various times 
Pomegranate was used in conjunction with Nyctanthes 
arbor-tritis leaf). The peel was ground and placed in 
gelatin capsules: about 750 mg, although the amount was 
reduced to 500 mg with improvements in milling. The 
dose was 3 capsules per day for 3 to 4 days for adults, and 
children received half-doses. Obstinate cases were treated 
at subclinical doses for longer (e.g. one capsule per day for 
15-21 days). The dose for prophylaxis varied, with for 
example, one capsule per day taken or 5-7 days of every 
month. Punica granatum grown in India and used for this 
purpose is compact, hard, small and described as harsh, 
with no food or juice value (implying a specific variety or 
cultivar?). It is picked when the fruit is immature. 
Pomegranate peel had a curative effect (defined as 100% 
parasite clearance), blocked transmission and improved 
the general health of the population receiving it. There 
were no recorded cases of cerebral malaria. Many cases 
continued to be free of infection for years. After nearly 
two decades of use there was no development of 
resistance to the peel preparation, and it was well 
tolerated. Anecdotal evidence suggests a reduction in the 
incidence of other infectious diseases, including of viral 
origin, such as chicken pox, occurred.39-43  

Pomegranate peel methanolic extract has inhibited growth 
of Plasmodium falciparum in vitro, although it did not 
demonstrate in vivo activity in the rodent malaria model 
(there was no reduction in the development of 
parasitaemia). The dose administered to Plasmodium 
berghei-infected mice was chosen to reflect that used for 
treatment in humans. The authors suggest that P. berghei, 
unlike other Plasmodium spp. did not respond to the 
treatment.39 In mice infected with P. chabaudi, treatment 
with Pomegranate peel extract produced about 50% 
reduction in parasitaemia compared to untreated controls, 
and protected against tissue damage in the spleen.44  
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Antioxidant Activity 

Chinese research demonstrated that oral administration of 
punicalagin and ellagic acid (10 mg/kg/day) in mice 
protected against oxidative damage, especially in the 
intestine. Treatment decreased the superoxidase 
dismutase (SOD) and glutathione peroxidase activities, and 
reduced the malondialdehyde content in the intestine and 
liver. Ellagic acid was more effective than punicalagin.45 

Two studies that used high-fat diet as the initiator of 
oxidative stress, leading to nonalcoholic fatty liver disease 
and obesity, in rats, found concentrated Pomegranate 
extract to have useful antioxidant activity, including 
reducing or preventing oxidative tissue damage. It reduced 
the experimentally-induced activation of Nrf2, HO-1 and 
NQO-1 in the liver (towards levels similar to unexposed 
controls) and increased liver SOD activity.46 It improved 
levels of phase II and antioxidant enzymes (HO-1, NQO-1, 
MnSOD, GST, total SOD) in heart tissue which had been 
decreased by the experimental oxidation.47 The 
concentrated, 'punicalagin-enriched' extract, made from 
peel,48 provided 60 mg/kg/day of punicalagin to the 
rats,46,47 which is the equivalent of about 720 mg/day of 
punicalagin in a 70-kg human.  

In a mouse model of oxidative stress-induced testicular 
damage, oral treatment with punicalagin (9 mg/kg/day) 
improved the levels of the antioxidants GSH and total SOD 
and activated Nrf2 in the testes a model of oxidative 
stress-induced testicular damage.49 

Safety 

General Safety 

There is a TCM recommendation that Pomegranate peel 
not be used for acute diarrhoea. Within the normal dosage 
range the following side effects have been reported: 
nausea, vomiting, diarrhoea, abdominal pain.2 If taken to 
kill parasites it should not be mixed with fats or oils.2,3 

Rare occurrence of allergic reactions from contact with or 
ingestion of the fruit or seed is recorded. Patients with this 
allergy are often sensitised to other allergens, such as 
pollen, nuts or other fruit.50-52 

Interactions 

Tannins form a complex with metal ions, thus inhibiting 
their absorption. To avoid this interaction, they can be 
taken separately.53 A 2017 study confirmed that a 1-hour 
time interval between consumption of a meal containing 
iron and drinking black tea reduced the inhibitory effects 
on iron absorption.54 A 2017 review found that although 
tannin consumption (primarily tannic acid and tea) impairs 
iron bioavailability, the majority of epidemiologic and 
long-term human studies did not support reductions in iron 
status with the consumption of tannin-rich diets over time. 

Some animal and human studies suggest there may be 
long-term adaptation to antinutritional factors, including 
tannins.55 Proline-rich proteins, such as those in saliva, 
may play a role in protecting against tannin-non-haem 
iron chelation during digestion.56 

Continuous intake of tea (14-20 weeks) reduced brain 
levels of thiamine in rats.53,57 An adverse effect of 
tannins/polyphenols on thiamine absorption has been 
reported from diet studies in humans, although the 
conclusions have been questioned due to poor design, 
"because general health status, magnesium status, 
medication use, alcohol consumption or dietary intake 
were not controlled".58 A well-designed study involving 
Irish women, found that polyphenol intake had no effect 
on thiamine status.58 A randomised, crossover study with 
healthy volunteers found consumption of black tea 
(8 g/day; instant tea) inhibited the utilisation of thiamine. 
This was recorded as a reduction in urinary thiamine loss 
and lower mean blood levels of thiamine diphosphate. 
During the experimental period volunteers consumed a 
controlled diet and the tea,59 presumably taken at the 
same time. 

Long-term Use 

It is generally recommended that long-term intake of 
herbs containing high levels of tannins should be 
avoided.53 This is due to many factors, including for 
example, excessive astringency on mucous membranes 
which may produce an irritating effect (and thus should be 
used cautiously in highly inflamed or ulcerated conditions 
of the gastrointestinal tract).53 However, Pomegranate 
peel has shown benefit and was well tolerated in a  
4-week clinical trial of ulcerative colitis (see above).22 
Chronic intake of tannins also inhibits digestive enzymes.53 
This animal study used very high doses (13.5-50 g/kg in 
chickens).60  

Another concern with the long-term use of tannins 
involves a reduction of protein and amino acid digestibility 
caused by the ability of tannins to precipitate proteins. This 
effect is well established in animals fed tannin-containing 
cereals such as sorghum, and grain legumes.61 Protein 
digestibility was affected in rats when tannins were added 
to the diet at a high dose (10 g/kg). Consumption of fava 
beans by Egyptian boys reduced the net protein utilisation, 
which was restored by dehulling of the beans.62 

Tannin-containing herbs have been implicated in the 
possible development of oesophageal cancers, although 
this research probably has little relevance to phytotherapy, 
caution is still advised with long-term use.53 The research 
was based on suggested associations with dietary use of 
tannins (e.g. betel nut chewing, consumption of bush or 
maté tea and high-tannin containing sorghums)63,64 i.e. 
likely use, probably at high doses, over many years. (There 
are other toxic constituents present in betel nut,65 and 
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there is a lack of agreement about maté tea being a risk 
factor for the development of oral cancer.66) 

Clinical trials have administered concentrated and/or 
selective extracts** for periods ranging from 5 days to 18 
months,21,22,67-76 often with no adverse effects reported,21,67-

71,76 or no significant difference when compared to 
placebo.22,74 The other trials have reported mild adverse 
events, most were gastrointestinal in nature.72,73,75  
For example: 

• In patients treated for up to 18 months, Pomegranate 
extract did not cause clinically-significant toxicities but 
diarrhoea occurred in nearly 2% and 13.5% treated 
with 1-g and 3-g daily doses of extract.73 An analysis 
of this brand of extract suggests it contained 86.0% 
ellagitannins, and 16.3% of punicalagins plus 
punicalins,77 i.e. about 860 mg/day and 2580 mg/day 
of ellagitannins, 160 mg/day and 490 mg/day of 
punicalagins plus punicalins, for the two doses, 
respectively. 

• No significant clinical side effects or adverse effects on 
liver, kidney or red and white blood cells was 
observed in those treated with concentrated extracts 
for up to 35 days. Doses of punicalagins ranged from 
65 to 218 mg/day, and ellagic acid derivatives from 
25 to 196 mg/day.67,68  

Although this clinical research highlights the likely safety 
of high levels of Pomegranate tannins/polyphenols, the 
potential adverse effects on digestive enzymes and 
protein utilisation were not assessed. It is possible that 
these potential adverse effects may be mitigated by not 
consuming Pomegranate peel with meals. Given these 
considerations, and an unknown potential for a 
carcinogenic effect on oral and pharyngeal tissue, 
continuous long-term use, particularly at high doses, 
should be restricted, e.g. to no more than 2 months. 

** Note: The extract used in two of these studies was said 
to contain 90% ellagic acid.69,76 If this is accurate, this 
extract is likely to either be adulterated with ellagic acid 
obtained from other sources, or extensive hydrolysis 
occurred during the manufacture (ellagic acid is the 
breakdown product of ellagitannins).78,79 (Even 40% ellagic 
acid is considered too high. HPLC analyses using only 
methanol as the solvent, found the ellagic acid content of 
samples of peel from China and Tunisia to be in the range: 
0.01-7.7% (dry weight). The content may be increased by 
using acid in the extraction.[4]) Some methods, such as 
fractionation, can increase the proportion of ellagic acid 
but not to this extent.80  

Pregnancy & Fertility 

TCM and Ayurvedic historical texts do not make a 
recommendation regarding the use of the peel in 
pregnancy, however, Pomegranate peel is listed as a 
traditional abortifacient in the Philippines Pharmacopoeia.7 
In the second century A.D. the Greek physician Soranus of 

Ephesus included Pomegranate peel in a list of 
contraceptives, when applied as a vaginal suppository.81 

On the basis of two animal studies,82,83 Pomegranate peel 
is described as having antifertility and anti-implantation 
effects,84 although the antifertility study82 used extremely 
high oral doses of dried peel in rats and guinea pigs (the 
corresponding doses in a 70-kg human would be about 
200 g/day), so the results are unlikely to be relevant to 
normal therapeutic doses. The other study found 75% of 
rats without implantations after receiving 200 mg/day of 
concentrated extracts made from the whole plant 
excluding the root.83  

Other animal studies, using oral doses, found: 

• no adverse effect on early pregnancy (hence no anti-
implantation effect) or on late pregnancy 
(200 mg/day of concentrated ethanolic extract of 
fruit; rats);85 

• a non-significant improvement in reproductive 
performance, but a reduction in milk consumption by 
the offspring (dried peel, up to 3% of the diet; 
rabbits).86 

As Pomegranate peel is consistently and widely 
designated as having anthelmintic activity as a major 
action, its use during pregnancy is not advised.  

The effect of the peel on male fertility, for example, on 
sperm morphology and motility, is not clear. Both adverse 
(200 mg/day of concentrated aqueous extract of peel)87 
and beneficial effects have been demonstrated in rabbits 
(dried peel, up to 1.5%,88 and up to 4.5% of the diet).89 

Other Toxicology 

Oral administration of punicalagin (6% of the diet) for 37 
days was not toxic to the liver or kidney of rats.90 An 
absence of toxicity was observed when concentrated 
methanolic extract of Pomegranate peel was administered 
orally in mice for 3 weeks.91 Oral treatment with 
concentrated ethanolic extract of whole dried fruit for 10 
days did not induce mutagenic effects in bone marrow 
cells of mice.92 
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Actions 
Astringent, antimicrobial, antiparasitic, anthelmintic, antioxidant. 
 

Indications 
• As part of a bowel flora protocol to treat intestinal dysbiosis 

and associated conditions. 
• Gastrointestinal infections, particularly candidiasis and 

infestations such as giardiasis. 
• As part of a stealth pathogen bioburden protocol focussing 

on treating stealthy and persistent organisms. 
• Inflammatory conditions of the intestine, including ulcerative 

colitis. Adjunctive treatment for chronic diarrhoea, irritable 
bowel syndrome. 

• Infestation of the intestine with worms. 

• Topically for sore throat, mouth inflammation, wound 
healing, haemorrhoids. 
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