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Health-Promoting Effects of Pistacia Resins:
Recent Advances, Challenges, and Potential

Applications in the Food Industry
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VLASIOS GOULAS, AND VASSILIS GEKAS

Department of Agricultural Sciences, Biotechnology and Food Science,
Cyprus University of Technology, Lemesos, Cyprus

Pistacia resins are a complex mixture comprising of different bioactive compounds, with
the presence of triterpenes and essential oils being characteristic for these resins. Since
ancient times, Pistacia resins have been used in traditional medicine of Mediterranean
and Middle Eastern countries as herbal remedies. There is accumulating evidence that
suggests that Pistacia resins may contribute to the reduction of many chronic diseases,
such as gastrointestinal disorders, cardiovascular diseases, and some forms of can-
cer, while in parallel promoting oral health and other physiological functions such as
antimicrobial and antioxidant activities. This review aims at presenting and critically
reviewing the health effects from the consumption of Pistacia resins whilst revealing
future challenges and potential applications in the food industry.

Keywords Chios mastic gum, Functional foods, Health benefits, Phytochemicals,
Pistacia lentiscus L., Resin, Triterpenes

Introduction

Pistacia is a genus of flowering plants belonging to the Anacardiaceae family and is widely
distributed in the Mediterranean basin.(1) Pistacia plants yield resins by making longitu-
dinal incisions at close intervals from the base of the trunk up to the thicker branches
and allowing the sap to drip onto the specially prepared ground below.(2) Pistacia lentis-
cus L. variety chia is growing almost exclusively at the southern area of Chios Island (at
the eastern Aegean Sea in Greece) and produces the well-known resin called mastic gum,
which is globular, with pyriform or elongated tears, 4–8 mm in diameter, pale yellow, and
clear and glassy when fresh and becoming dull and brittle during keeping. Mastic gum is
characterized by an aromatic odor and distinct taste.(3) Related species such as P. atlantica,
P. palaestina, and P. terebinthus, native to Asia and the Mediterranean, can also produce a
resin similar to mastic.(4)

Pistacia resins have been extensively used in Mediterranean and Middle Eastern
countries, both as a dietary supplement and as an herbal remedy, since ancient times.
Mastic gum is the most cited Pistacia resin in traditional medicine. Ancient Greek
physicians as Hippocrates, Theophrastus, Dioscorides, and Galenus recommended its use
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2 Hadjimbei et al.

for the treatment of various gastrointestinal malfunctions.(5) According to Dioscorides,
P. terebinthus resin has also been used as antidotal, aphrodisiac, stimulant, and diuretic and
is suitable to treat leprosy.(6) Iatrosophikon, a collection of prescriptions from a monastery
in Cyprus written down during the island’s Ottoman period (1571–1878), also described the
use of Pistacia resins as an analgesic against heart, belly, and headaches, to treat problems
with ears, eyes, teeth, and bad breath, and to heal diseases related to skin, gastrointestinal
tract, and rheumatics. The health benefits of Pistacia resins were exploited with differ-
ent modes of applications, such as oral, external topical application, and fume.(7,8) The
health-promoting effects and their phytochemical composition of Pistacia resins have been
explored thoroughly in order to correlate individual phytochemicals with possible health
claims.(7,9)

This review aims at presenting the reported beneficial effects of Pistacia resins from
scientific literature. In an attempt to review critically the health-promoting effects of
Pistacia resins, first the bioactive composition is presented, followed by specific effects
in human health. Important parameters such as antimicrobial activity, oral health effects,
gastrointestinal and cardiovascular disorders, and cancer are reviewed separately, focusing
on the influences of Pistacia resins onto each separate pathological condition. Finally, the
last section of the review is devoted to the possible future potential applications in the food
industry towards the development and production of novel and/or functional foods using
Pistacia resins and exploits opportunities and serious considerations that must be taken into
account prior to any effort to develop novel functional products.

Bioactive Composition

Pistacia resins are a complex mixture of different bioactive groups, with the presence of
triterpenes and essential oils being characteristic for these resins, followed by phenolics.
The bioactive compounds are classified in Figure 1 based on their chemical structures.

Essential oils constitute the most studied group of Pistacia species components, and
significant qualitative and quantitative differences were found in terms of chemical compo-
sition. Essential oils can be divided into two groups of chemical constituents, the terpene
hydrocarbons (monoterpenes and sequiterpenes) and the oxygenated compounds, which
are mainly phenols, alcohols (monoterpene and sequiterpene alcohols), aldehydes, ketones,

Bioactive composition of Pistacia resins
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Figure 1. Main groups of bioactive compounds found in Pistacia resins.
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Health-Promoting Effects of Pistacia Resins 3

esters, lactones, coumarins, ethers, and oxides. Monoterpene content of mastic gum is high,
whereas α-pinene (∼80%) is the predominant essential oil of the gum of Pistacia lentis-
cus var. chia. β-Pinene, camphene, myrcene, and limonene have been also detected in their
essential oils. The major sequiterpene present in mastic gum is β-caryophyllene, and the
major monoterpene alcohol is linalool.(7,9,10)

Several health claims have been associated with the presence of penta- or tetracyclic
triterpenes from the oleana(e)ne, dammarane, lupa(e)ne, and tirucalla(e)ne skeletons.(11)

A comprehensive gas chromatography–mass spectrometry (GC-MS) analysis of resin
reported the identification of 36 triterpenes.(12) The main triterpenes in resins were in the
following order: isomasticadienonic acid, masticadienonic acid, and 28-norolean-17-en-3-
one. In particular, the acidic fraction included the major triterpenic acids: masticadienonic
acid, masticadienolic acid, morolic acid, oleanonic acid, and ursonic acid, and their deriva-
tives have been detected in acidic fractions of P. lentiscus, P. terebinthus, and P. atlantica
resins. Triterpenoid compounds have been also isolated from neutral fraction of P. lentiscus
and P. terebinthus resins, such as tirucallol, dammaradienone, β-amyrin, lupeol, oleanolic
aldehyde, and 28-norolean-12-en-3-one.(5)

Contrary to fruit and leaves, Pistacia resins are poor in phenolic compounds. Phenolic
acids are the main phenolic compounds in the resin. In particular, p-hydroxyphenylacetic,
vanillic, gallic, and trans-cinnamic acids are detected in mastic gum. Regarding phenolic
alcohols, tyrosol has been reported as the major alcohol in mastic gum.(13)

“Omics” Approaches Meet Pistacia Resins

Pistacia resins are complex mixtures of bioactive compounds in which each component
contributes to their overall bioactivity. Food processing and storage conditions can dra-
matically affect food composition and bioactivity. Metabolomics approach is extremely
useful for monitoring the stability of individual bioactive compounds during processing
and storage. These novel data will allow designing new processing procedures, ensuring
high quality of foods in terms of bioactivity as foodomics approach requires.(14)

Phytochemomics approach is also an emerging working field to understand the health-
promoting properties of Pistacia resins. Phytochemomics concept was recently introduced
and aimed to increase the knowledge on phytochemicals bioactivity and their impact in
health, aging, and diseases, which is of growing importance in food, medicine, and cosmetic
sciences.(15) This “omics” approach will be expected to authorize or reject nutrition and
health claims made on Pistacia resins.

Pistacia Resins and Human Health

Numerous studies have revealed several physiological responses to Pistacia resins that may
be relevant to the promotion of health and the prevention or treatment of some chronic
diseases. Figure 2 summarizes the health claims that are correlated with Pistacia resins.

Antimicrobial Effects

Many studies reported that the mastic gum exhibits antimicrobial activity. A strong
antimicrobial effect of mastic gum oil has been found against Staphylococcus aureus,
Lactobacillus plantarum, Pseudomonas fragi, Salmonella enteritidis, Escherichia coli,
Bacillus subtilis, and Rhizoctania solani.(7,16,17)
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4 Hadjimbei et al.
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Figure 2. Diseases and disorders potentially prevented or treated by Pistacia resins.

In general, the inhibition was greater on gram-positive bacteria compared with gram-
negative bacteria.(16) Terpenes such as verbenone, α-terpineol, and linalool contribute
significantly to the antimicrobial activity of mastic gum oil. In addition, the antimicrobial
potential of isolated terpenes showed that the antibacterial efficacy of mastic gum oil is
attributed to its mixture of components working synergistically.(7)

Thus, mastic gum oil exhibits a significant antimicrobial activity and is promising,
since no toxic effects have been reported.

Oral Disorders

Oral diseases usually including dental caries, periodontal disease, and tooth loss are a com-
mon health problem. Nutrition and microbiological infection seem to play important roles
in oral health.(18) Mastic gum appears promising as a potential antibacterial against oral
bacteria. Chewing mastic gum decreases the salivary concentrations of cariogenic bacte-
ria. Chewing mastic gum reduced significantly the bacteria colonies during the 4 hours of
study, whereas the mastic group showed a significant reduced plaque and gingival index
compared with the placebo group.(19) Furthermore, studies reported that chewing mastic
gum had significant antibacterial activity against Streptococcus mutans and mutans strep-
tococci, Porphyromonas gingivalis, and Prevotella melaninogenica.(20,21) Aksoy et al.(22)

confirmed these results, showing that chewing mastic gum decreased the total number of
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Health-Promoting Effects of Pistacia Resins 5

viable bacteria, Streptococcus mutans, and lactobacilli in saliva in orthodondically treated
patients with fixed appliances. Moreover, their findings demonstrated that mastic stimulates
the survival of oral polymorphonuclear leukocytes by preventing their apoptosis and thus
may contribute to the potentiation of natural immunity, such as elimination of bacteria from
oral cavity. Finally, mastic may have protective role of oral malodor.(23)

Dyspepsia

Dyspepsia or indigestion is a general term that is frequently used to describe discomfort
in the upper digestive tract. Symptoms may include abdominal pain, bloating, nausea,
vomiting, and belching. Symptoms of prolonged dyspepsia may be related to underlying
problems such as gastrointestinal reflux, gastritis, peptic ulcer disease, delayed gastric emp-
tying, gallbladder disease, or cancer. Dyspepsia in the absence of any specific pathology is
referred to as functional dyspepsia. Chios mastic gum is traditionally used in dyspepsia.
Recently, a double-blind placebo-controlled trial assessed the effects of this natural remedy
in patients with functional dyspepsia. It is worth noting that 77% of the patients receiving
350 mg Chios mastic gum three times daily for 3 weeks reported significant improvement
of symptoms. Therefore, mastic gum appears to be effective in the treatment of functional
dyspepsia.(24)

Gastritis, Ulcers, and Liver Disease

Gastritis and peptic ulceration may result when microbial, neural, or chemical abnormal-
ities disrupt the factors that normally maintain mucosal integrity.(25) The most common
cause is Helicobacter pylori infection. H. pylori is a gram-negative, microaerophilic, spiral
bacterium that colonizes the stomach. Infection with H. pylori is associated with gastritis,
peptic ulceration, gastric lymphoma, and adenocarcinoma.(26)

The in vitro antibacterial activity of mastic gum against H. pylori has been
described.(27,28) However, other in vivo experiments showed that mastic gum has no effect
on H. pylori.(29,30) The explanation came later when researchers prepared a total mastic
extract without polymer (TMEWP). The crude resin contains an insoluble polymer that
reduces the bioavailability of the bioactive mastic constituents. Administration of TMEWP
over a period of 3 months in infected mice was effective in reducing H. pylori colonization
levels by 30-fold. The anti-H. pylori activity of mastic gum is mainly attributed to the pres-
ence of triterpenic acids such as oleanonic acid, moronic acid, 24Z-masticadienonic acid,
24Z-isomasticadienonic acid, 24Z-masticadienolic acid, and 24Z-isomasticadienolic acid,
but a synergistic effect was found.(31) Recently, Dabos and coworkers(32) confirmed that
mastic gum possesses in vivo antibacterial activity against H. pylori and is able to eradicate
it from patients.

Two early studies have shown some effect of mastic gum on gastric and duodenal
ulcers. The first study was conducted on experimentally induced gastric and duodenal ulcers
in rats. Mastic administration (500 mg/kg) produced a significant reduction in the intensity
of gastric mucosal damage and a significant decrease of free acidity.(33) A double-blind
clinical trial carried out on patients with symptomatic and endoscopically proven duodenal
ulcer. The results showed increased symptomatic relief in patients receiving 1 g mastic
daily over a period of 2 weeks, compared with placebo group, whereas endoscopically
proven healing occurred in 70% of the patients on mastic.(34)

Mastic gum has been reported to have hepatoprotective effect. Chios mastic powder
in dose of 5 g daily for an 18-month follow-up period resulted in a decrease in serum
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6 Hadjimbei et al.

glutamic oxaloacetic transaminase (SGOT), serum glutamic pyruvic transaminase (SGPT),
and γ -glutamyltransferase (γ -GT) levels in human population. Thus, Chios mastic powder
could have a hepatoprotective role in vivo in humans.(35)

Crohn’s Disease

Crohn’s disease (CD) is a chronic granulomatous inflammatory disease of unknown etiol-
ogy involving any part of gastrointestinal tract from mouth to anus.(36) The gastrointestinal
tract is a major immune organ in that it is lined with large numbers of immune cells, such
as macrophages and T lympocytes, that are capable of triggering nonspecific and specific
immune responses that result in the release of potent proinflammatory cytokines, such as
interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-α), eicosanoids, and destructive
oxygen radicals.(25)

Kaliora et al.(37) examined the effectiveness of mastic supplementation on the clinical
course and plasma inflammatory mediators of patients with active CD. Despite the rela-
tively small sample size, they achieved statistically significant results. Four-week mastic
administration (6 mastic caps/day, 0.37 g/capsule) improved the clinical features of the
disease and regulated the inflammation and antioxidant status in CD patients. It signifi-
cantly decreased the activity index (an index that evaluates the severity of disease) and
the plasma levels of IL-6 and C-reactive protein (CRP), whereas it increased plasma total
antioxidant potential (TAP). Also, nutritional risk index (NRI), one of the clinically useful
measures of nutritional status in CD, which is calculated based on serum albumin lev-
els and body weight, was improved. Moreover, in the same subjects another study was
conducted. This time the effectiveness of mastic administration on cytokine production of
circulating mononuclear cells of patients with active Crohn’s disease was assessed. The
results showed that mastic act as an immunomodulator on peripheral blood mononuclear
cells, acting as a TNF-α inhibitor and as a macrophage migration inhibitory factor (MIF)
stimulator. Therefore, mastic gum might serve well in the regulation of immunity in CD
patients.(38)

Cardiovascular Diseases

It is well known that cardiovascular diseases due to atherosclerosis are one of the main
causes of death worldwide. They include heart attack, stroke, and gangrene of the extrem-
ities. Oxidative modification of low-density lipoprotein (LDL) by free radicals and other
factors is an important determinant in the development of atherosclerosis. Oxidative modi-
fication accelerates the uptake of LDL by macrophages, which is the beginning of formation
of foam cells and eventually of fatty streaks. Mastic gum is believed to offer cardiovascular
protection.

Chios mastic gum consumption led to a significant reduction of total cholesterol, LDL,
total cholesterol/high-density lipoprotein (HDL) ratio, lipoprotein (a), and apolipoprotein
B in human subjects.(35) Moreover, mastic gum may affect the cardiovascular function
through mechanisms of action related to LDL-cholesterol oxidation. Andrikopoulos et al.(6)

demonstrated that Chios mastic gum inhibits LDL oxidation in vitro. It has also been shown
that the saliva secreted during chewing of mastic gum exhibits protective effect against
LDL oxidation.(39) The anti-inflammatory effect of Chios mastic gum on endothelium
has been also investigated.(40) Mastic extract (25–200 µg/mL) inhibited the expression of
endothelial adhesion molecules (vascular cell adhesion molecule [VCAM]-1 and intercellu-
lar adhesion molecule [ICAM]-1). Adhesion of monocytes to endothelium is a crucial step
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Health-Promoting Effects of Pistacia Resins 7

in the pathogenesis of atherosclerosis where this procedure requires the expression of adhe-
sion molecules. Thereafter, monocytes are converted into macrophages. In another study,
mastic gum down-regulated the expression of CD36, which it is a scavenger receptor of oxi-
dized LDL. Since macrophages attract oxidized LDL to scavenger receptors and through
endocytosis they convert into foam cells, this study shows that mastic exert antiatherogenic
effect.(41)

In summary, Chios mastic gum has been associated with cardiovascular protection
because of its hypocholesterolemic, antioxidant, and anti-inflammatory effects.

Cancer

The role of mastic gum in protection against cancer has been supported by ample evidence
from studies in cell culture and animal models. Mastic gum constituents that appear to
be mainly responsible for its anticancer potential are triterpenoids.(5) Studies regarding to
Pistacia resin showed their effect on different types of cancer. Chios mastic gum may exert
anticancer activity in several types of cancer, including leukemia and prostate, lung, and
colon cancers.

Balan et al.(42) indicated that the hexane extract of Chios mastic gum can “kill” human
colon cancer HCT116 cells in vitro by a mechanism that includes several features of apop-
tosis. Hydroalcoholic extract (1:1, water-ethanol) of Chios mastic gum also inhibited in
vitro proliferation and induced death of HCT116 human colon cancer cells.

Treatment with the ethanolic extract induced G1 arrest of the cells, detachment of the
cells from the substrate, and activation of procaspase-8, -9, and -3 and further caused mor-
phological changes typical of apoptosis in cell organelles.(43) The previous studies were
extended to investigate the in vivo anticancer activity of the hexane extract of mastic gum
against human colon tumor, by the use of a colon cancer/immunodeficient mouse model.
The hexane extract of mastic gum administered at a dose of 200 mg/kg daily for 4 con-
secutive days (followed by 3 days without treatment) suppressed tumor growth about 35%
without any side effects after 35 days. Thus, the hexane extract of mastic gum demon-
strated a capability to delay the growth of colorectal tumors developed from HCT116 cells
xenografted into severe combined immunodeficiency (SCID) mice.(44)

Mastic oil was also demonstrated to inhibit cell proliferation and survival of human
leukemia K562 cells and decrease the release of vascular endothelial growth factor (VEGF)
from K562 and B16 mouse melanoma cells. Moreover, mastic oil caused inhibition of
endothelial cell proliferation without affecting cell survival and a significant decrease of
microvessel formation both in vitro and in vivo. Investigation of mechanisms of chemopre-
ventive effects reported that in K562 cells, mastic oil reduced the activation of extracellular
signal-regulated kinases 1/2 (Erk1/2), known to control leukemia cell proliferation, sur-
vival, and VEGF secretion. Mastic oil also reduced the activation of RhoA, an essential
regulator of neovessel organization in endothelial cells. These data suggest that mastic oil
is a tumor and angiogenesis inhibitor, targeting components of critical signaling cascades
in both leukemia and endothelial cells.(45)

In addition to the above findings, there is increased evidence showing that mastic gum
possesses antiprostate cancer properties. He et al.(46) reported that mastic gum inhibits the
expression and function of the androgen receptor (AR) in prostate cancer cells. It seems that
androgens and therefore androgen receptor play an important role in the development of
prostate cancer. These authors indicated that mastic gum constituents inhibited the expres-
sion of androgen receptor at the transcriptional level, resulting in the down-regulation of
both androgen receptor mRNA and protein levels. The suppression of the androgen receptor
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8 Hadjimbei et al.

function was verified by the reduced expression of all three androgen-regulated genes,
namely NKX3.1, hK2, and prostate-specific antigen. Another study by the same research
group examined the effect of mastic gum on androgen-independent prostate cancer. They
used prostate cancer PC-3 cells where AR expression is absent. Mastic gum inhibited PC-3
cells growth and blocked cell cycle in the G1 phase by suppressing nuclear factor kappa B
(NF-κB) activity and NF-kB signal pathway. Therefore, mastic gum inhibits prostate can-
cer development in both androgen-dependent and androgen-independent prostate cancer
cells.(47)

Finally, He et al.(48) also indicated that mastic gum increases maspin expression in
prostate cancer cells. Maspin is a tumor-suppressing gene for prostate cancer. Mastic gum
at a dose of 8 µg/mL increased maspin expression about 1.5-fold. It was further demon-
strated that maspin mRNA and protein expression was significantly increased by mastic
gum. Thus, the authors concluded that the increased effects of mastic gum on maspin
expression mainly occur at the transcriptional level.

Mastic oil is also effective chemopreventive agent to lung cancer. Magkouta et al.(49)

examined the effects of mastic oil on the experimental growth of an aggressive lung can-
cer type, Lewis lung carcinoma (LLC). Treatment of immunocompetent mice bearing
LLC tumors with mastic oil (45 mg/kg body weight, intraperitoneally, 3 times/week for
3 weeks) significantly inhibited tumor growth without toxicity. This effect was associated
with increased apoptosis, reduced neovascularization, and inhibition of chemokine expres-
sion. Recently, a novel study also addressed the antimetastatic actions of mastic oil. The
authors indicated that treatment of LLC cells with mastic oil significantly limited tumor cell
invasiveness and migration capabilities in transwell assays, reduced the levels of secreted
matrix metalloproteinase 2 (MMP-2), restricted phorbol ester–induced actin remodeling,
and limited the length of neovessel networks in tumor microenvironment.(50)

Combination of gemcitabine, an antitumor agent used for solid tumors such as ovar-
ian, non-small cell lung, and pancreatic cancers, and mastic gum was also supported to be
an effective strategy for pancreatic cancer. Huang et al.(51) found that gemcitabine com-
bined with mastic gum causes potent growth inhibition and apoptosis of pancreatic cancer
cells. BxPC-3 and COLO 357 cells were treated with grated concentrations of gemcitabine
(0.01–100 µg/mL) or mastic gum (10–50 µg/mL) for 72 hours. Overall, 10 µg/mL of
gencitabine or 40 µg/mL mastic gum produced maximal growth inhibition of 55.55% and
49.75%, respectively, in BxPC-3 cells. After co-treatment with these two agents, cell pro-
liferation was inhibited to a much greater extent that with either agent alone. Treatment of
COLO 357 cells was also effective. Regarding apoptosis, the results were similar, showing
that compared with single-agent treatment, the combination resulted in apoptosis in a much
higher percentage. Remarkably, when cells were treated with gemcitabine in combination
with mastic gum, the inhibitor of NF-κB (IκBa) level was increased, whereas NF-κB acti-
vation was blocked. Moreover, the expression of Bax protein was substantially increased,
and Bcl-2 protein was down-regulated.

Future Potential Uses of Pistacia Resins in the Food Industry

The characteristic taste in combination with health-promoting properties of Pistacia resins
has attracted the interest of food industries. Pistacia resins are the main ingredient or used
as additives in several foods. In particular, the resin and its by-products are exploited in a
great variety of products, such as bakery, traditional and gourmet sweets, snacks, chewing
gums, liquor, flavored wines, and filter coffees.
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Health-Promoting Effects of Pistacia Resins 9

Pistacia lentiscus resin has potent antioxidative effect on oil substrates (lard, corn oil,
olive oil, and sunflower oil)(52) and strong antimicrobial effect against foodborne pathogens
and spoilage bacteria belonging to Pseudomonas, Salmonella, and Escherichia genera.
Therefore, these resins and/or their extracts could be used as a natural preservative for
the maintenance or extension of a product’s shelf life, as many chemical preservatives are
used by food manufacturers. Nowadays, the food industry is interested in natural, safe, and
low-cost antioxidant and antimicrobial agents in an attempt to replace synthetic additives,
because of (i) the concerns regarding the safety of the chronic consumption of synthetic
compounds traditionally used as preservatives in foods and beverages and (ii) the public’s
conviction that natural antioxidants are safer than their synthetic analogues.(53) Pistacia
resins also can be used as active ingredients in edible coatings and active packaging.

Pistacia resins can be used to produce innovative functional foods, by fortifying cer-
tain widely consumed food products, such as breakfast cereals, nutrition bars, and spreads,
designed to promote beneficial physiological effects (e.g., reduce cholesterol, oral health,
control H. pylori).

Mastic water, a commercial flavoring obtained during the steam distillation of mastic
resin for the production of mastic oil, also has potential applications in the fields of func-
tional foods. This by-product has antimicrobial properties and is less expensive than mastic
oil.(54) Any attempt to fortify foods with functional Pistacia resin must take into account
several factors that can affect organoleptic properties, stability, and interactions with the
food matrix. In addition, the added amount of the resin added into the food and the stage
that this will be added are of critical importance. New products must be products that the
consumer is well informed about, and their intake must not be limited due to undesir-
able side effects. Low fat and fat-free yogurts are a good vehicle for providing functional
ingredients, as they are widely consumed. Such products can be used initially to deliver
the Pistacia resins or derived ingredients, as the technology of manufacture is flexible and
allows interventions. The resins can be added following starter culture coagulation to ensure
the absence of undesirable effects over the manufacturing process. The stability of the resin
and its interactions with the product must be explored and thoroughly investigated in order
to ensure functionality of the product throughout its commercial life period.

Conclusions

Clearly the studies reveal the beneficial effects of Pistacia resins in several pathological
conditions as well as in foods as additive (preservative). There is accumulating evidence
that needs to act as leverage to the food industry towards the development of novel food
product formulations that could potentially be used as nutraceuticals, offering alternative
ways of disease prevention, symptoms moderation, and eventually treatment of several
disorders. The increasing evidence from research is very promising and can lead to the
production of functional foods, which could be the future applications of Pistacia resins
towards the development of novel nutraceuticals.
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