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Abstract:

The generators of olives are important centers in olive oil production, as training practices in
them affect the product's best and consumer protection. This study, as randomly targeted the
evaluation of (five) olive turbines in the metropolis in Tarhuna city- Libya, used specific
standards with place, buildings, fruit handling, fitness inspection, corridors, equipment, water,
laboratory, staff, toilets, toilets, liquid waste and packaging. Effects uncovered variation in
adherence to health standards, compliance quotes between 30.29% and 48.9%. It was observed
in the assessment that the highest lined factory number (1) became extraordinary, which
became extraordinary in terms of total score (48.9 %), followed by mill number (five) (45.8
%). In contrast, the weakest generator factories (4) were the lowest assessment (30.29%), which
was seen by Mills (3) and (2). Inspection confirmed a clear weakness in important components
with fitness inspection, the availability of laboratories and packaging, and emphasized the
pressure to improve fitness conditions in turbines. This is a look that aims to assess fitness
conditions in 5 olive turbines in the city of Tarhuna, Libya.
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Introduction:

The olive oil industry is one of the important agricultural and economic sectors in
Mediterranean countries, including Libya, where it plays a significant role in food security and
job creation. The discovery of several oil turbines all through the vicinity's geographical region
indicates that olive cultivation and processing had been a sizable, huge-scale economic hobby.
This manufacturing becomes intrinsically linked to the neighborhood ceramic industry, which
manufactured one-of-a-kind amphorae specially for packaging and transporting the oil
(Ahmad, 2022). The city of Tarhuna is one of the olive oil-producing regions, distinguished by
its variety of cultivars and abundance of mills (Elghandour et al., 2019). However, these mills
face numerous health challenges that may negatively impact oil quality and consumer safety,
such as lack of cleanliness, inadequate worker training, and the absence of quality control
laboratories (Hussain et al., 2020). Good health practices in olive mills are essential to ensure
the safety and quality of the oil. Biological contaminants such as bacteria and fungi, or chemical
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contaminants such as pesticides and old oily residues, can cause undesirable changes in oil
quality (Rahman et al., 2018; Luciano et al., 2002). Additionally, proper health practices
contribute to reducing oil loss and improving production efficiency (Ben Hamed et al., 2017).
Studies indicate that the application of occupational health and safety standards in mills reduces
defects in the oil and extends its shelf life (FAO, 2016). Furthermore, continuous awareness
and regular training for workers are fundamental factors that raise hygiene levels and reduce
accidental contamination (Kilic & Rivas, 2021). In this context, the present study aims to assess
the health conditions in olive mills in the city of Tarhuna, to identify shortcomings and propose
practical recommendations for improving product quality and consumer safety.

Study Objectives:

1. Evaluate the health conditions in olive mills in the city of Tarhuna.

2. ldentify strengths and weaknesses in health practices.

3. Provide recommendations for improving health conditions in the mills.

Research meaning:

Olive oil is a food product of high economic and health value in Libya and the Mediterranean
region. The success of the olive oil industry is directly associated with the quality of the product
and safety, and emphasizes the importance of health in the olive factories. The absence of
proper health practices can cause oil pollution and health risks for consumers, in addition to
financial losses due to product quality. Assessing and improving health conditions in the olive
factories helps to support permanent production and ensure food security, which promotes local
economic growth and public health.

Research problem:

Olives in Tarhuna City and some other Libya towns suffer from poor health and environmental
practices, which can adversely affect the quality of olive oil and consumer safety. Despite its
significance, there is a lack of field studies that assess health conditions in these factories. The
research problem immediately stems to determine the limit of health standards and identify the
weaknesses required to improve the current situation.

Materials and Methods:

Study Sample:

Five olive mills in the city of Tarhuna were randomly selected. Location shown in table (1).

Table (1): shows the location of chosen olive oil mills

olive mills name location
1. N-3226.325 E- 013.43.360
2. N -3226.321 E-013. 43 .264
3. N-32.656474 E- 013 .69 . 886
4. N- 3224 .443 E- 013.30.909
5. N -3226 320 E- 013.43.239
Study Tools:

An evaluation questionnaire consisting of 12 axes covering health practices and facilities was
used, based on standards from the Food and Agriculture Organization (FAO, 2016).
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Data Collection Method:

The evaluation was conducted based on direct observation and personal assessments carried
out by three evaluators during their visit to the olive press, without distributing the
questionnaire to the workers. The evaluation relied on a questionnaire consisting of 12 axes,
designed according to the standards and guidelines adopted by the Food and Agriculture
Organization of the United Nations (FAO, 2016), which are used to evaluate health and safety
practices in food establishments. These standards are considered an approved international
reference and have been applied in numerous field studies in countries such as Egypt, Tunisia,
Morocco, India, and Nigeria, to evaluate food factories and small and medium-sized enterprises

in the food industry sector, including olive presses.

These standards aim to promote hygiene practices, reduce risks, and improve product quality
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through simple, clear, and applicable steps, even in resource-limited environments.

Table No. (2): Standards Used in the Evaluation (According to FAO, 2016)

M Description of the Standard Area Covered by the
Standard
1 | Workers' adherence to wearing appropriate attire, Personal Hygiene of
hand cleanliness, use of gloves. Workers
2 Cleanliness of floors, surfaces, equipment, waste General Hygiene
disposal. Practices
3 Presence of a water source suitable for food use. Availability of Clean
Water
4 Presence of natural or artificial ventilation - i
. . Facility Ventilation
preventing the accumulation of fumes and odors.
5 | Implementation of effective procedures to prevent Pest and Rodent
the entry or spread of pests. Control
6 Availability of clean, dry, and protected areas for Storage of Raw
storing olives before pressing. Materials
7 | Conditions for storing pressed oil that preserve its Storage of Final
quality. Products
8 Workflow efficiency, separation of clean and Mill Design and
contaminated areas. Layout
9 Adequate lighting in all areas of the mill. Lighting
10 | Extent to which workers have received training on Training and
safety and hygiene. Awareness
11 Methods for dlspc.Jsmg of washing water, pressing Waste Disposal
residues, and waste.
12 Level of compliance with written or verbal health Compliance with
guidelines. Health Instructions

Results and Discussion:

Based on the data obtained, the evaluation results for the inspected elements, as shown in Table

No. (3), are summarized as follows:
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Location and Buildings: Compliance rates ranged between 35% and 60%, with issues in
ventilation and drainage at some sites, confirming findings from the study by (Ben Hamed et
al., 2017).

Fruit Handling: A relative improvement in fruit handling methods was observed, reducing
fruit spoilage and contamination transfer.

Health Inspection: Only 12% of the mills conduct periodic medical check-ups for workers,
posing a risk to food safety as highlighted in the study by (Rahman et al., 2018).

Pressing Hall: Moderate compliance rates between 40-55%, with some improvements in
workspace organization.

Tools and Equipment: Clear weaknesses in tool sterilization were noted, increasing the
likelihood of contamination as mentioned in the study by (Hussain et al., 2020).

Water: Inadequate or unclean water in 40% of the mills, affecting oil quality and general
hygiene.

Laboratory: The absence of laboratories in all mills is a significant obstacle to oil quality
monitoring.

Workers: Most workers lacked experience in hygienic handling of olive fruits due to
insufficient training and low awareness of proper health practices.

Restrooms: Inadequate and unsuitable in most mills, lacking health standards and requiring
development.

General Cleanliness: Limited attention to regular general cleanliness was observed, with
modest efforts in most mills and slight improvements only in specific ones.

Liquid Waste Disposal: This process is conducted randomly and unorganized in all mills,
causing noticeable environmental pollution.

Packaging: One of the weakest aspects, often done unhygienically and non-aseptically in
plastic barrels, affecting the quality of the final product.

Table No. (3) shows the evaluation results of some mills studied in the city of Tarhuna.

Num Inspection Item Maximum Mills
Score
1 2 3 4 5
1 Location 10 8 3 10 8 8
2 Surrounding Environment 5 4 3 4 2.5 2.5
3 Buildings 6 1 1 1 1 1
4 Pre-Pressing Fruit Handling 6 5 3 1 3 3.5
5 Health Inspection 10 4 0 0 1 3
6 Olive Fruit Pressing Hall 22 10 12 8 7.5 8
7 Tools and Equipment 6 4 4 4 4,5 3.5
8 Water and Its Sources 10 7 8 4 5 6
9 Laboratory 10 0 0 0 0 0
10 Workers 12 9 7 6 3.5 9.5
11 Restrooms 12 7 8 5 6 6
12 Safety and General Cleanliness 12 5 6 3 2 6
13 Disposal of Pressing Liquids 10 5 4 8 3 2
14 Packaging 10 3 3 3 0 2
15 Total Score 137 67 62 57 41.5 66
16 Percentage % 48.9% | 45.2% | 41.6 | 30.29 | 48.1
% % %
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The results indicate a clear gap and significant health deficiencies in the olive mills of Tarhuna.
This situation requires urgent intervention to improve health conditions and infrastructure,
thereby enhancing the quality and safety of the produced olive oil. The evaluation shows that
the highest-rated mill was Mill No. (1), which was the best in terms of the overall percentage
(48.9%), followed by Mill No. (5) (48.1%). Both, however, still fall below the required
standard, yet they show relative attention to certain aspects such as location, workers, and
water. Conversely, the weakest mills were Mill No. (4), which received the lowest rating
(30.29%), followed by Mill No. (3). These mills suffer from severe weaknesses in essential
elements such as: the laboratory, packaging, the pressing hall, and general safety, as shown in
Table No. (2). This necessitates the application of health standards to align with the findings
of similar studies in other countries (Elghandour et al., 2019; Hussain et al., 2020).

It is noted that the weakness in health inspection, the absence of laboratories, and the lack
of adequate awareness and training are factors that increase the risks of biological and chemical
contamination of the oil, as indicated by (Rahman et al., 2018; Franca & Luciano, 1996). The
importance of awareness, training, and health infrastructure is evident for improving
production quality and ensuring consumer safety. Recent studies indicate that adopting quality
management systems such as HACCP and 1SO 22000 in olive mills improves hygiene levels
and limits contamination risks (Kilic & Rivas, 2021). This requires institutional support and
the provision of necessary resources. The study showed that activating these recommendations
would contribute to raising production standards and ensuring consumer health (Maria et al., 2011).

Table No. (4) Comprehensive Comparison of Mills Based on Health Assessment

Mill | Total Score | Compliance Rating and Summary
Number | (Out of | Percentage
137)
1 67 %48.9 Highest Rated. Demonstrates the best overall

performance among the five mills, particularly

in Location, Workers, and Water sources. However, it still
falls short of acceptable standards, especially

in Buildings, Laboratory, and Packaging.

2 62 %45.2 Middle Ranking. Shows moderate performance but
suffers from significant deficiencies, particularly

in Location, Health Inspection,

Laboratory, and Packaging.

3 57 %41.6 Second Lowest. Performance is notably poor. While it
scored well on Location, it received very low scores

in Fruit Handling, Health Inspection, Laboratory,
Safety/Cleanliness, and Packaging.

4 41.5 %30.29 Lowest Rated. Demonstrates the most critical overall
deficiencies. It has the lowest scores in multiple
categories, including Workers,

Safety/Cleanliness, and Packaging (0), in addition to the
universal failure of having no Laboratory.

5 66 %48.1 Second Highest. Shows a performance very close to Mill
1, with a notable strength in Workers. Shares similar
critical weaknesses in Buildings,

Laboratory, and Packaging..

The total match percentage (from 30.3% to 48.9%) suggests that none of the assessed factories
meets satisfactory health and safety standards. The absence of a laboratory in each factory is a
serious, universal defect that prevents the necessary quality control. All facilities have
extensive intervention of health protocols, infrastructure investments and strict enforcement.
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The five olives in all the Tarhuna factories were against the scale created by the International
Olive Council (IOC, 2006), which outlines a broad quality control structure for olive
production facilities. The I0OC guide specifies twelve core criteria - place of location, fruit and
handling practices, water quality control, waste resolution processes and presence of a
dedicated laboratory - product safety, orgoleptic quality and the presence of a dedicated
laboratory to ensure compliance with international trading standards. By using the 10C, the
derivative checklist, the current study decided the level of conformity of each factory, with a
score of 30.29% to 48.9% and health inspection (12% compliance), laboratory accessibility
(absent in all factories) and the complete deficiencies in water control. These Findings
Underlined the Difference Between the Current Local Practices and The Best -Advocated The
-propellers Standards, Strengthening the Need for Systematic Implementation of the Guide
Recommending -Such as -Installing Site Analytic Laboratories, Adopting the Hygiene,
Adopting the Hygiene (International Olive Council, 2006).

The sanitary assessment of the olive oil press reveals the effect of significant insight into
hygiene and processing practices on the quality of final oil in the hygiene standards. Many
studies emphasize the relationship between hygiene status and product quality. For example,
said that in the treatment of olives, permanent practice not only improves environmental results,
but also increases oil quality, which depends highly on sanitary conditions in factories
(Elzbieta, 2006). Poor hygiene and insufficient cleaning protocols are the most important
contributors for oxidative decline in oils, such as Lorenzoet at al (2020) mentioned in the work
on the edible oil oxidation mechanisms. It is further supported by (Elzbieta, 2006) which
demonstrated that the virgin olive oil phenol profiles and sensory features are strongly affected
by hygiene in processing technologies and equipment. Small -scale operations often struggle
to implement strict hygiene standards. Baechle et al (2023), focused on traceability and hygiene
in small olive oils, which found that many of them lack infrastructure for hygiene monitoring.
Corresponding Yang et al, (2023) confirmed that hygiene directly affects important quality
parameters such as acidity and peroxide value.

A study conducted by Taticchi & Demartini (2020); Beser et al. (2018) demonstrated that
the phenolic composition and sensory properties of extra virgin olive oil are significantly
influenced by oil processing techniques and the purity levels of the equipment. The quality of
oil is strongly affected by oil treatment techniques and purity levels. Small -scale operations
often face challenges in maintaining high hygiene standards as Smith (2015) and Davis et al.
(2019) mentioned. Similarly, Johnson and Lee (2018) emphasized that hygiene affected acidity
and peroxide value, two basic quality parameters. In its wide guide, Davis et al. (2019) reported
that nutritional values with resulting microbial pollution and unwanted taste during milling and
storage are the results of poor health conditions. It was confirmed by Brown (2017), who
documented the presence of bacteria in craftsman factories due to insufficient hygiene
procedures. Regional environment and cooperation from rural companies also play an
important role.

Williams (2020) and Di Serio & Alessandro (2010) stressed the necessity for health indicators
and monitoring within the context of small-scale olive oil processing. This was also identified
by Smith (2015), who provided recommendations for modernizing traditional mills, taking into
account safety in terms of hygiene and financial feasibility, which include wastewater of olive
oil mills. According to Nizar et al (2006), wastewater of olive oil mills contains many organic
compounds like polyphenols, which are very difficult to treat by classical techniques. Finally,
good sanitation can be encouraged through technological and engineering innovations.
Sanchez et al (2024) surveyed innovations in sanitary engineering for edible oil facilities and
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proposed scalable ideas that could be adopted even by conservative local manufacturers.
Collectively, the literature underscores a consistent view: maintaining hygiene in olive oil
production is critical for product quality, consumer safety, and market competitiveness.

Pérez et al. (2021) highlight the impact of emerging technologies—such as Pulsed Electric
Fields (PEF), High-Pressure Processing, Ultrasound, and Microwave Treatment—on the
extraction process of extra virgin olive oil. The study indicates that these technologies enhance
yield and preserve the quality of bioactive compounds, including phenolics, carotenoids, and
tocopherols, while improving the oil's oxidative stability. The researchers also discuss
consumer acceptance of these products and their growing interest in environmentally friendly
practices and high quality. Additionally, the study emphasizes the role of these technologies in
reusing waste from olive mills (Olive Mill Wastes), which are a rich source of beneficial
compounds. Methods for recovering and utilizing these within a circular economy framework
in the food industry are suggested (Rodrigo et al., 2021).

Recommendations:

1. Implement regular training programs for workers on hygiene and health safety practices.

2. Relevant authorities should mandate mill owners to establish well-equipped, on-site
laboratories for periodic oil quality monitoring.

3. Improve infrastructure, particularly flooring, walls, restrooms, and sanitation systems.

4. Enforce periodic health screenings for workers and require them to provide health
certificates from accredited reference laboratories.

5. Advise mill owners to adopt modern packaging systems and use sanitary, sterilized barrels
that meet health standards to ensure product safety and reduce contamination.

6. Support and guide mills towards implementing quality management systems such as
HACCP and ISO 22000.
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