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Abstract

Introduction: The purpose of this study is to review the literature supporting the use of olive mill waste water
(OMW) in the management of gastroduodenal mucosa lesions and or ulcer.

Methods: Current benchmark data is collected from the DSA for the running year. The survey process is
inspired by using various databases to summarise credible research in the in-vivo and in-vitro literature through
the systematic use of electronic databases and resources such as Google scholar, Springer link, Science Direct
and PubMed. To provide a full and wide scope of relevant evidence, the inclusion criteria for this review were
set to filter out studies that assessed the relationship between OMW and gastroduodenal mucosa lesions and or
ulcer.

Results: A variety of literature was reviewed in order to obtain as much information as possible, and a total of
43 studies were selected for inclusion in this overview. This paper focuses on the relationship between OMW
and healing effects of gastroduodenal ulcer. It would be useful to scrutinize the data resulting from the study of
the physiological and metabolic effects. The meta-analysis has shown that polyphenols from Olea europaea, and
therefore those from their OMW, have numerous biological activities, both in terms of primary and secondary
prevention, in particular gastroprotective and anti-ulcer activity. Previous research has suspected that OMW
polyphenols may have both anti-inflammatory and antioxidant properties, which may help to protect the stomach
lining from damage and reduce the risk of developing ulcers. They may also help by suppressing the
proliferation of Helicobacter pylori, widely diagnosed in clinical development of gastric wound ulcer.
Conclusion: According to diverse studies, OMW compounds have shown potential healling activity. Its anti-
inflammatory, antioxidant and antibacterial properties may help to protect the stomach mucosa and reduce the
risk of developing lesions of the gastroduodenal mucosa. However, further research is needed to fully clarify
their mechanisms of their potential health benefits.

Key Words: Olive production and derivates - Olive mill waste water - Gastroduodenal mucosa lesions -
Helicobacter pylori - Bioactive compounds - Healing Effect.

Introduction

The olive-growing sector occupies a major place in Algeria. According to the estimations from the FAO (2017),
Algeria remains a modest producer of olive oil, ranking 10" among the top ten olive oil-producing countries in
the Mediterranean (FAO, 2017). Algeria's total olive-growing area has increased during recent years, and it has
reached 500.000 hectares in 2021, with a production of 80.000 tonnes of olive oil. Olive-growing in Algeria is
characterized in particular by its varietal diversity and the large number of oil mills, which exceeds 1.600. The
Tlemcen region alone has 31 oil mills (DSA, 2025). Industrial olive by-products contain a range of bioactive
molecules that are a worrying source of environmental pollution. In terms of value, these bioactive components
also include health-protective effects, closely linked to those found in the fruit Olea europaea. Over the last few
decade, numerous studies have described in detail their antioxidant, anti-inflammatory, immunomodulatory,
analgesic, antimicrobial, antihypertensive, anticancer and antihyperglycaemic effects, antioxidant, anti-
inflammatory, immunomodulatory, antimicrobial, antihypertensive, anticancer and antihyperglycaemic
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activities, antihypertensive, anticancer and antihyperglycaemic (Foti et al., 2021). Therefore, the growing interest
in natural bioactive properties represents a new exciting opportunity for oil mills. The aim of this study is to
overview the published literatures supporting the use of oil mill wastewater (OMW) in the management of
gastroduodenal mucosal lesions and/or ulcers. Statistical data relating to the rate of production of these by -
products being provided by the Tlemcen DSA (2025).

A priori, gastroduodenal ulcer encompasses ulcers of the esophagus, stomach and duodenum (Costa et al., 2024).
for decades, it has been considered one of the main clinical issues with high mortality and morbidity rates. Many
factors have been reported to be involved in the pathophysiology of ulcer development such as the chronic
Helicobacter pylori (H. pylori) infection which is a Gram-negative bacterium that infects about half of the
world’s population and about 80% ofthe population in developing countries, it colonizes the gastric mucosa and
triggers pathologic conditions, and the use of Nonsteroidal Anti-inflammatory Drugs (NSAIDs), which naturally
include the Acetylsalicylic acid (ASA) for a long period of time, stress, cigarette smoking, nutritional
deficiencies...etc, are the most common etiological antecedents. This disease results from gastrointestinal
mucosal damage caused from an imbalance of aggressive gastric luminal agents and defensive mucosal factors
(Waldum, 2024). Referring to the symptoms associated with peptic ulcer, it is characterized by the painful
formation of sores in the mucosa of the stomach, esophagus or/and duodenum. Although the symptoms may
appear as swelling, eructation, nausea and vomiting, loss of appetite, weight loss, bloody vomit and black faeces
caused by bleeding in the stomach, heartburn or throbbing, they often occur a few hours after a meal or during
the night, but disappear when food or water is consumed (Misal, 2024). Diagnosis of infection has two
inseparable components: bacterial identification proper and identification of the endoscopic and histological
lesions induced by the bacteria. A distinction is usually made between non-invasive tests (serology, urea-13C
breath test, search for H. pylori antigen in stools), invasive tests (endoscopic biopsies of the gastric mucosa for
anatomopathological purposes), and bacteriological tests (H. pylori cultures or PCR), (Lamarque et al., 2012).
According to Singh et al., (2024), peptic ulcer disease can be treated with curative agents used to heal the ulcer
and may be prevented through cytoprotective or gastroprotective mechanisms. Some medicinal plants and by -
products resulting from the agri-food industry such as liquid oleic co-products also called olive mill waste water
(OMW) have exhibited prophylactic and/or curative antiulcer activities via multitarget actions, due to their
phenolic compounds profile, so therefore creating a research opportunity for drug discovery for the treatment of
ulcers. Polyphenols in Olea europaea and their derivatives are highly varied and can be divided into seven basic
groups: phenolic alcohols, benzoic derivatives, cinnamic derivatives, flavonoids, isochromans, lignans and
secoiridoids. The various constituents ofthese groups in turn enclose "O-glucosides",in whose case one or more
hydroxyl groups are linked to one or more carbohydrates, mainly including glucose and, in small proportions,
rthamnose and disaccharides (Gouvinhas et al., 2017). The aim of this work is to shed light on the huge polluting
volume of this waste and to investigate, in terms of recovery, the curative effect of OMW on the gastroduodenal
mucosa lesions.

Materiel and methods

Current data proxy: The collection of statistical data at the agricultural services (DSA, 2025) makes it possible
to highlight this typical polluting by-productin terms of a possible biological recovery.

Literature Search strategy: The literature search was reported out using a series of databases covering review

articles from PubMed, Scopus and Web of Science, Sciencedirect and Google Scholar. The search strategy used
the following keywords:

- OMW - Olives byproducts pubmed - Olive polyphenols pubmed - Hydroxytyrosol - from Olea
europaea, alcaloids, secoiridoides, iridoids, etc.

- Biological activities of olive byproducts - Anti-inflammatory activities of olive - Anti-inflammatory
activities of olive by products - Polyphenols and gastroduodenalinjuries healing

Inclusion criteria: The main inclusion criteria were as follows:

In vitro and In vivo studies - Top-ranked studies -Most recent studies -Studies in English language -Studies on
the phytotherapeutic aspect of OMW -Article reviews - Original papers - Retrospective and observational
studies.
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Results and Discussion

Olive and oil production and rate of generated OMW

Concretely, the olive industry generates two types of by -products, one liquid, represented by vegetation water or
OMW, and the other solid, represented by pomace. Olives contain around 20% oil, 30% pomace and 50%
OMW. The latter results from the water contained in the fruit (olives) and the manufacturing water added during
the crushing process (Aggoun et al., 2016).

The main statistical sources for the rate of production of olives, oils and OMW are provided by the Tlemcen
DSA (2025). The oleic cultivated area and oil olive production in the wilaya of Tlemcen (N-west of Algeria)
evolved from 13698 to 16470 ha between 2015 and 2025. The olive yield fluctuated between 379184 and
773040 gx with an average value of 643492.40 + 123357.57qx. That of olive oil varied from 29775 to 79884 hl
with an average value of 51270.50 + 15253.49 hl. The rate of OMW ranged from 757449 to 1481077 hl with an
average value of 1203763.20 £ 277071.91 hl in the same period (Fig 1-2). Olive products are obtained by several
techniques, those used in the wilaya of Tlemcen are:

= Traditional technique (Press system), which follows a discontinuous process, and in this case
encompasses the semi-traditional production technique.

=  Modern technique, which is similar to the previous technique in the initial stage.

= The modern technique generates more co-products and therefore a pomace value ranging from 35 to
50kg per 100kg of olives and a OMW value ranging from 80 to 125L per 100kg of olives, (DSA, 2025).
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Fig 1. Olive cultivated area and olive production in the Wilaya of Tlemcen (N-west of Algeria)
during ten years (2015 —2025), (DSA, 2025)
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Fig 2. Oil production and OMW levels (DSA, 2025)
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Characteristics of OMW

Compositionof OMW

The main components of OMW are sumerrized in Table 1. The main components of OMW consist of dry
residue, organic matter, lipids, polyphenols, suggar, organic acids and total nitrogen, (Zbakha and El
Abbassi, 2012).

Organic fraction of OMW

The organic matter in OMW , with concentrations ranging between 16.7 and 81.6 g/l, comprises:

* Aninsoluble fraction made up mainly of olive pulp, representing suspended and colloidal matter.
= A soluble fraction found in the aqueous phase and containing lipids, sugars, organic acids, pectins and

phenolic compounds,including vitamins and sometimes traces of pesticides (Zbakha and El Abbassi, 2012).

Table 1 : Chemical composition of OMW (Zbakha and El Abbassi, 2012)

Composition Content
Ph 47 -57
Dry residue (g/L) 11.5 — 102
Organic matter (g/L) 16.5- 81.6
Lipids (g/L) 1.64 -9.8
Suggar 1.3 -8.79
organic acids 078 — 1
Polyphenols (g/L) 0.002 - 11.5
Total Nitrogen 0.06 -0.95

Phenolic fractions of OMW

Phenolic compounds can be grouped into three different classes, differentiated by :

= The degree of complexity of the basic skeleton (from a simple C6 to highly polymerized forms).

= The degree of modification of this skeleton (degree of oxidation, hydroxylation, methylation).

= The possible linkages of these basic molecules with other molecules such as carbohydrates, lipids,
proteins, or with other secondary metabolites that may or may not be phenolic compounds (Attard and Lia,
2024).
The phenolic profile of OMW differs from that of the fruit. Whereas olives are very rich in glucosed
secoiridoids; OMW have a high concentration of secoiridoid derivatives such as hydroxytyrosol, tyrosoland Hy -
EDA. OMW are very rich in phenolic acids, which explains their acidic character. Variety, extraction system
(type of pressing, time and temperature of mixing), addition of hot water and sodium chloride (NaCl) during
olive crushing are the factors that affect the phenolic yield of olive oil and OMW (Bernini et al.,2024).

Vitamins

Vitamins are a group of complex organic substances vital and crucial for the body's proper functioning. They are
presentin small quantities in natural foods and food products. They are classified into two main categories:

=  Fat-soluble vitamins, suchas A, D, E and K

=  Water-soluble B-class vitamins (B1, B2, B3, B6, B9 and B12...) and vitamin C (ascorbic acid).

= Several vitamins have been identified in OMW, the most frequent being group D and B vitamins and
vitamin PP, with an average concentration of 124 mg/kg of margines (Albini et al, 2024; Bartkowiak-
Wieczorek and Madry, 2024).
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Treatment of gastroduodenal lesions and/or ulcers

Actually, many synthetic antiulcer drugs are used in the clinic, such as antacids, histamine H2 receptor
antagonists proton pump inhibitors (PPI), nonsteroidal anti-Inflammatory drugs (NSAIDs) and antibiotics (Table
2).

Table 2 : Current Synthetic antiulcer drugs

Molecule Mode of action and period of treatment References
H2-antihistamines H2-antihistamines reduce the amounts of acid produced by ~ Yadav et al., (2024)

the stomach
Pantoprazole Proton Pump Inhibitor Vadakutt & Doshi (2024)

Inhibits the activity of the transcription FNF-kappa B and

decreases the expression of many inflammatory cytokines -  Wang et al., (2024)
Promotes the expression of PDGF-B, VEGF, NGF, and
various heat shock proteins (HSPs).

Prevents stress induced gastric ulcer by direct inhibition of
Omeprazol Matrix metalloproteinases -Inhibit gastric acid production
in the stomach.

Polaprezinc (zinc L-
carnosine complex)

Singh et al., (2024)

L’ amoxicillin .
/clarithromycin Reduce the infection by Helicobacter pylori Misal et al., (2024)
/ Metronidazole

Biological and bioactives properties of OMW

The keyword search strategy was overly wide-ranging, so it was necessary to select those that were most
relevant to the objective of our study. The search of electronic databases revealed the publication of several
reviews and original papers in the scientific literature, studying and illustrating the biological activities of the
bioactive compounds present in Olea europaea and its by-products, such as anti-inflammatory, antioxidant,
antimicrobial and preventive activity against gastroduodenal mucosal lesions. Searches were identified by
targeting the key words cited above, using meta-analyses and systematic reviews. Published papers were broken
down by number, year of publication and journal (ScienceDirect and PubMed) (Fig 3). The outcomes of a meta-
analysis of research on olive by-products, in particular OMWs, could be expected to provide further useful
indications on the potential health benefits and pharmacological characteristics of these by-products and help
direct future research and clinical application (Table 3).
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Fig 3. Identification of searches using meta-analysis and systematic reviews via web-based platforms

The bioactive compounds found in OMW, in particularly esters, hydroxytyrosol, tyrosol, verbascoside and
oleuropein have a various beneficial roles that can be linked to the biological and biotechnological research field
(Harun et al., 2025; Zoubdane et al., 2024; Khalil et al., 2024),

The target objective of this study was to explore the potential application of OMW as a natural compound to
minimise disorders linked to oxidative stress generated in lesions of the gastroduodenal mucosa and/or peptic
ulcer. The latter is presented as a round or oval lesion in the mucosa of the stomach or duodenum that has been
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corroded by gastric acidity and digestive juices. It can be caused by infection with H. pylori or by the use of
drugs, such as aspirin or other non-steroidal anti-inflammatory drugs (NSAIDs), which weaken the mucosa of
the stomach or duodenum. The H. pylori is a Gram-negative spiral-shaped microorganism adapted to an acidic
environment. The predisposing infection of the body leads to gastric atrophy and a decrease in acid production,
probably due to an increase in the local production of interleukin-1-beta, predominantly body involvement

Table 3: Biological effects of the major phenolic components of OMW

Olive phenolic
compounds

Hydroxytyrosol

Oleuropeine

Tyrosol

Verbascoside

Health

Anti-inflammatory activity
Anticancer activity

Antioxydant activity
Antineurodegenerative effects
Antifungal and antibacterial activities
Protecting effect of the skin
Antidiabetic effects

Gastroprotective activity

Thrombolytic and haemolytic activities

Antioxydant activity

Anticancer activity

Anti-diabetic effects,ability to inhibit the
enzymes a-glucosidaseand a-amylase
Neuroprotective effects

Anti-inflammatory and Immunosuppressive
effects and anti-aging activity

Antifungal effects and antimicrobial activities
Antiviral activity: Hepatitis B virus, Herpes
simplex virus, Human immunodeficiency
virus

Gastroprotective effects

Antioxidant and anti-inflammatory effects
Cytopretective activity and prevention from
obesity

Antifungal effect and antibacterial activities

Attenuates hepatic steatosis and fibrosis
Protecting effect of the hypertension

Neuroprotective effects

Antifungal effect and antibacterial activities
Anticancer effects

Neuroprotectives effects

Antioxidant activity

Antiinflamatory Activity

References

Harun et al., (2025)
Calahorra et al., (2024)
Gongalves et al., (2024b)
Reyes-Corral et al., (2024)
Al-Rimawi et al., (2024)
Chen et al., (2024a)

Harun et al., (2025)
Bartkowiak-Wieczorek & Madry
(2024)

Giurranna et al., (2024)
Khalil et al., (2024)

Yimaz & Zdemir (2024)
Mohamed et al., (2024)

Gongalves et al., (2024a)

Chen et al., (2024b)
Laveriano-Santos, et al., (2024)
Al-Rimawi et al., (2024)

Ali & Salama (2024)

Abdellah et al., (2024)
Zoubdane et al., (2024)

Salucci et al., (2024)

Moghadamet al., (2024)

Gabbia et al., (2024)
Dabravolski et al., (2024)

Naseroleslami et al., (2024)

Li et al., (2024)

Yiicer et al., (2024)

Mao et al., (2024)

Deng et al., (2024)
Pongkitwitoon et al., (2024)

predisposes to gastric ulcer and gastric adenocarcinoma (Lamarque, 2012). The pathogenesis of gastroduodenal
injuries induced by non-steroidal anti-inflammatory drugs is mainly due to a reduction in blood flow to the
mucosa, as a result of the inhibition of vasodilatory prostaglandins produced by cyclooxygenase. The subsequent
step is the adhesion of leukocytes to the endothelium, which may depend on cyclooxygenase-2. Endothelial
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lesions exacerbate the fall in mucosal blood flow and promote the inflammatory process in the gastric mucosa.
The inflaimmatory mechanism is amplified by TNFa expression in polymorphonuclear cells induced by non-
steroidal anti-inflammatory drugs. A relatively few days after the start of treatment, epithelial growth and
increased mucosal blood flow, which depend in part on the expression of cyclooxygenase-2 and nitric oxide,
counteract the damaging process. Specific inhibitors of inducible cyclooxygenase-2 lowered gastrointestinal
toxicity, which may be linked in part to the protective effect of cyclooxygenase-2 on the gastrointestinal mucosa
during inflammation or epithelial remodelling. Selective inhibitors may be worsening inflammatory bowel
disease. Non-steroidal inflammatory drugs, but possibly not selective inhibitors, increase the mucosal damage
associated with H. pylori-induced gastritis (Lamarque, 2012).

Olea europae, member of Oleaceae family from Mediterranean countries and its derivates (such OMW) is
caracterised by bioactive compounds which have a high capacity to scavenge free radicals and decrease reactive
oxygen species (ROS), as well as inhibiting inflammation via several pathways, and having anti-apoptotic and
cytoprotective effects (Malik et al, 2024). A large number of scientific publications have identified the
fundamental characteristics between OMW components (lipids, leaves, dry residue, organic matter, pulp, etc)
and gastric injuries. OMW generated as by-products from the olive industry, contains a diverse range of
organic compounds such as polyphenols and other substances that can be very deleterious to the environment.
Bartkowiak-Wieczorek & Madry (2024) in their study hightlighted the potential of extra virgin olive oil
polyphenols namely hydroxytyrosol and tyrosol; also found in OMW ; in promoting tissue repair and
regeneration, suggesting potential applications in wound healing processes such as cell adhesion, chemotaxis,
and phagocytosis. Moreover, the research conducted by Abdellah et al., (2024) demobstrated that olive leaves
extracts stimulated gastric mucus content by 169 % and increased the curative index by 55 %, compared with
untreated gastric ulcer rats. The results obtained by Harun et al., (2025) revealed that polyphenols such
hydroxytyrosol had significant anti-inflammatory effects (Table 3). Similar results are underlined by
Pongkitwitoon et al., (2024), Chen et al., (2024b) and Laveriano-Santos et al., (2024). The antibacterial activities
of OMW were hightlichted by Al-Rimawi et al., (2024), Moghadam et al., (2024) and Li et al., (2024) who
showed significant impact on many bacteria strains ; targeting the H.pylori species in research would be an
interesting prospect to investigate.

Despite its great impact for pollution, OMW is a rich source of natural phenolic compounds that can be
extracted. These natural phenolic compounds can be used in the pharmaceutical and food biotechnologies
(Soares et al., 2024; Bernini et al., 2024). Several systematic reviews of the literature, including various studies
on the pathogenesis of damage to the gastroduodenal mucosa disease, have shown that oxidative stress was the
main cause of these diseases. Therfore, the suppression of oxidative stress by antioxidants such as phenolic
compounds, which are found in apreciable amount in olive products, as well as in their OMW, would be a likely
way of treating this pathology. Overall, these recent studies suggest that polyphenols from OMW may have
positive effects on mucosal gastroduodenal injuries, including reducing ulcer size, increasing the thickness of the
stomach mucosa, reducing oxidative stress and inflammation, and inhibiting the growth of Helicobacter pylori
(Harun et al., 2025, Wang et al., 2024, Abdellah et al., 2024).

Conclusion

This study is intended to offer guidance for the development of new therapeutic agents for the potential role in
the treatment of mucosal gastroduodenal injuries and /or H. pylori infection. Many studies have been undertaken
on olive by-products demonstrating the beneficial effects of their phenolic compounds on diseases, but to date,
there are still no studies showing the effect of crude or purified OMW extracts on mucosal gastroduodenal
damage. OMW itself contains many bioactive compounds which have already been shown to have health effect,
but the relationship between OMW and mucosal gastroduodenal lesions is not yet fully understood. The
management of H. pylori infection should be based on the assessment of antibiotic sensitivity. This review
highlights promotive avenues for future research related to OMW and therapeutic interventions in the
management of H. pylori-associated gastric lesions. Further research is needed to better explain the mechanisms
behind these effects and to determine the optimal treatment, as well as to develop safe and effective remedies for
this common gastrointestinaldisorder.
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