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Abstract

Food safety is increasingly concern both consumers and public health authorities. Food safety management
systems have been implemented in food industry in order to protect consumer’s health. Moreover, risk analysis
strategies are usually included in food safety management plans. The aim of this study was to present and
suggest an integrated system for risk analysis in food industry. Risk assessment combined with Next Generation
Sequencing technology were performed. Greek food products which hold a PDO or PGI quality scheme
(Avgotaracho Mesolonghiou and Vostizza currant) were selected as case studies because of their uniqueness and
economic impact. From the results obtained, existing strategies were adequate in terms of Greek regulation for
pathogens in foodstuff. However, NGS technique opens up possibilities to detect total microbiota of food
products and minimize possible foodborne incidents. NGS analysis of Greek PDO products identified bacterial
species (Bacillus cereus and Acitenobacter Venetianus) that can provide managers extra information about
potential consumers’ exposure to biological hazards. In conclusion, by advanced risk analysis, existing
limitations regarding foodborne pathogens could be addressed. Therefore, this integrated risk analysis plan
should be implemented in food industry in terms of food safety.
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1. Introduction

The relationship between food quality and safety had become a debate, due to the fact that these issues are not
clearly differentiated(Freitas et al., 2020). From consumer’s point of view, a high quality food product is
considered to be safe(Sadílek, 2018). Therefore, since food safety has become mandatory for food quality, public
authorities are insisting that comprehensive quality management systems should be developed and utilized in
food industry (Röhr et al., 2005). In parallel, researchers have developed a variety of improved analytical
methods for detection of contaminants in a food product, even in a complex matrix(Chiou et al., 2015). Next
Generation Sequencing technology, microfluidic devices or biosensors have been proposed as promising tools in
order to assess food safety (Alahmad et al., 2021; Jagadeesan et al., 2019; Mehrotra, 2016).

Food safety management systems, including risk management activities are vital for food industry(Panghal
et al., 2018). Managers, through a risk management plan, can define a goal for industry, identify potential
hazards, analyze consequences, evaluate threats and finally make decisions for risk treatment (Aven, 2016).
Risks associated with food products should be constantly evaluated due to the fact that, production of unsafe
food products can affect public health. Moreover, the economic consequences for the food industry could be
devastating(Jahangoshai Rezaee et al., 2018). Therefore, there is an urgent need for incorporation of risk
assessment strategies in food sector in terms of food safety. Risk assessments plans can be quantitative or
qualitative and target to risk treatment and monitoring(Fan & Stevenson, 2018). Through a completed risk
assessment plan, managers are able to access information and answer some critical questions(Workshop et al.,
2014). What are the hazards? Who be might be harmed and how? What are you doing to control the risks? (Hse,
2008).

Hence, this study focus on advanced risk analysis applied in the production of two Greek PDO products in
terms of Public Health regarding foodborne pathogens. Moreover, this study aimed to analyze potential
biological hazards and contamination points for risk assessment applied to production stages of two Greek PDO
food products: Avgotaracho Mesolonghiou and Vostizza currant. Next Generation sequencing analysis of final
food products was also performed in order to obtain information about the total bacterial population and to
associate the results with risk assessment strategies.
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2. Risk identification and assessment

Risks in food industry can be defined by two parts, A: the likelihood that a hazard will affect us and B: if it does,
the severity of its consequences(Food and Drug Administration, 2021). Hence, in order to conduct a risk
assessment in food industry, it is essential need to have details about the flow diagram of company.

Then, to identify and rank potential biological hazards, analysis of each production stage with potential
contamination points and associated risk factors should be examined. Two independent reviewers with adequate
reliability and independently performed the quality and quantity appraisal of each case study included.

Additionally, Next Generation Sequencing approaches were conducted in order to highlight dominant
microorganisms in food products. Therefore, evaluation of existing risk management activities can be achieved.
In parallel, additional measurements for food safety reassurance could be proposed.

3. Results and Discussion

3.1 Case study: “Avgotaracho Mesolonghiou”

Avgotracho Mesolonghiou” (fish eggs from Mugil Cephalus), a popular Greek PDO product, is examined as a
case study of seafood, for this risk analysis. Figure 1. provides details about the flow diagram of “Avgotaracho
Mesolonghiou” production while Table.1 provides information about risk assessment for its production
regarding microbiological hazards(Dimitriou et al., 2016). Finally, Next Generation sequencing approach was
performed for 16srDNA of bacterial population isolated from Avgotaracho Mesolonghiou samples.

Figure 1. Flow diagram of “Avgotaracho Mesolonghiou” production
Regarding aquaculture industry, location and environment of fisheries area are considered to be as high risk

for potential contamination source. Moreover, process, package and storage procedures are also reported in
several publications as production stages with significant biological hazards (Chintagari et al., 2017; Dumen et
al., 2020; Huss et al., 2000).

More in detail, environmental conditions, poor hygiene practices, contaminated feed or run off waters from
human sewage are potential microbiological hazards in aquaculture(Amagliani et al., 2012). Additionally,
scientists pointed out as potential risks , seafood or seafood contact surfaces for biofilms formation(Mizan et al.,
2015).

Fishing practices, salt concentration, sanitizing of processing surfaces, personal hygiene and storage
temperature are indicated as potential risk factors for seafood(Sikorski & Kolodziejska, 2002). Exposure to
referred risk factors is possible in “Avgotaracho Mesolonghiou” production, as well. Interestingly, until now,
seafood is considered to be a main carrier of a variety of illnesses transmission to humans(Afreen & Ucak, 2021).

Table 1. Risk assessment of microbiological hazards for “Avgotaracho Mesolonghiou” production

Production Stage Contamination Point Risk Factors Average Risk

Harvest Environment Temperature 12,5

Acidification 3,5

Location Clean Water 12,5

Physico-Chemical parameters  of water 8

Fishing Practices 9

Storage Temperature 9

Eggs Removal Handling Hygiene practices 12

Surface 12,5

Washing Equipment Cleaning - equipment maintenance 10,5

Handling Hygiene practices 7

Clean water 7

Freezing 4-6C Conditions Temperature 11

Equipment Cleaning - equipment maintenance 9

Throwing RT Handling Hygiene practices 8

Surface 9

Conditions Temperature 10,5

Salting Handling Training of employees 14,5

Seawater Quality 9

Cleaning - equipment maintenance 8

Duration 11

Skin removal Handling Hygiene practices 13,5

Training of employees 4,5

Drying Equipment Cleaning - equipment maintenance 9

Handling Hygiene practices 8,5

Surface 11

Air quality 11

Duration 7

Immersion in Wax Equipment Cleaning - equipment maintenance 5

Wax Quality 3,5

Hygiene practices 5,5

Storage Handling Hygiene practices 12

Conditions Temperature 6,5

Cleaning - equipment maintenance 13
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From Next Generation Sequencing analysis of fish eggs from Mesolonghi, the dominant bacterial species
are Acitenobacter Venetianus. According to a study conducted in 2016, authors identified microbial species in
seawaters, including Acitenobacter Venetianus, that are associated with arsenic affected locations(Goswami et al.,
2015). This bacterial pathogen has related with mass mortalities in aquaculture(Huang et al., 2020).
Macrococcus Micrococcus Luteus followed by NGS results. According to recent bibliography, this bacterium is
considered to be part of normal microflora of seafood(Akayli et al., 2020). Additionally, these bacterial species
can usually be used as probiotics in fisheries, although under specific conditions can be pathogenic(AKAYLI et
al., 2016).

Overall, by the combination of next generation sequencing results with risk assessment conducted, it is
evidenced that in production area, cleaning in facilities, hygiene requirements and seafood handling are adequate
for managing potential biological hazards. However, total quality managements and good hygiene practices
should be applied constantly in all production stages in order to minimize and control microbiological risks in
terms of public health.

3.2 Case study: “Vostizza currant”

As risk analysis case study for agricultural products, Vostizza currant (Vitis Vinifera var. apyrena) was selected.
Vostizza currant is a valuable Greek PDO product with high nutritive components and its production take place
in Aighio (Papadaki et al., 2021). Figure 2. depicts flow diagram of Vostizza currant production. Table 2.
Provides details about risk assessment for production of Vostizza currants. Finally, NGS technology was
performed to identify total bacterial population extracted from currants.

Figure 2. Flow diagram of “Vostizza currant” production
In agriculture industry , most common risk factors reported are irrigation water, washing water, processing

practices and storage conditions (Balali et al., 2020; Nguyen-The, 2012; Park et al., 2012). Exposure to a variety
of risk factors is possible in Vostizza currant production as well. Regarding agricultural practices, irrigation
water and composts or manure have been defined as major risk factors for Vostizza currants. Soil amendments
such as manure, composts and irrigation water have been pointed out as risk factors in a variety of agricultural
products such as leafy crops and tomatoes (Allende & Monaghan, 2015; Bezanson et al., 2014; Pagadala et al.,
2015). Hence, water is considered to be an important contamination source for fruits and vegetables. Therefore,
it is essential need to implement preventive control measures for minimizing possible risk regarding water. Use
of high quality water, sanitization on regular basis of water reservoirs and water treatments such as filtration or
disinfection are highly recommended strategies, which should be included in existing in existing
measures(Uyttendaele et al., 2015). Additionally, it is evidenced that transmission of foodborne pathogens to
fruits and vegetables could be supported by contaminated soils amendments. Although, manures and composts
are a sustainable solution for agriculture, proper handling is required to reduce the prevalence of foodborne
pathogens(Sharma & Reynnells, 2018).

Drying process is a crucial procedure due to the fact that can affect food products’ quality. In terms of
microbial safety of dry fruits, a variety of alternative drying technologies have been developed (Bourdoux et al.,
2016). Regardless applied drying technology, parameters such as drying degree or temperature can increase
likelihood of microbial contamination(Radojčin et al., 2021).

Furthermore, disinfection practices and storage conditions have been already indicated as risk factors in dry
fruits production(Zare & Jalili, 2020). In order to maintain microbial quality and safety of dry fruits, optimal
disinfection treatments and storage conditions for each food type should be examined. According to a study
conducted in 2021, L. monocytogenes survived on raisins and strawberries for 336 days at 4⁰C storage
temperature(Cuzzi et al., 2021). However, future studies should investigate growth and fate of foodborne
pathogens on Vostizza currants.
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Table 2. Risk assessment of microbiological hazards for “Vostizza currant” production

Production Stage Contamination Point Risk Factors Average Risk

Harvest Agricultural Practices Irrigation Water 12

Soil 9

Manure 10

Handling Hygiene practices 10,5

Training of employees 7,5

Drying Process Equipment Cleaning - equipment maintenance 8,5

Handling Hygiene practices 10,5

Surface 8,5

Drying   Degree 13

Humidity control Conditions Humidity 9

Equipment Cleaning - equipment maintenance 4,5

Impurities Removal Equipment Cleaning - equipment maintenance 6

Handling Hygiene practices 10

Training of employees 4,5

Water bath Equipment Cleaning - equipment maintenance 11

Handling Clean  water 10

Hygiene practices 11,5

Pedicle Removal Handling Hygiene practices 10

Training of employees 4,5

Equipment Cleaning - equipment maintenance 10,5

Disinfection Handling Hygiene practices 8

Training of employees 8,5

Equipment Cleaning - equipment maintenance 10,5

Package Handling Hygiene practices 9,5

Conditions Cleaning - equipment maintenance 9

Storage Conditions Temperature 9

Handling Training of employees 7

From Next Generation Sequencing analysis of Vostizza currants, dominant bacterial species were Bacillus
cereus. Bacillus cereus bacteria have been isolated from both animal and plant origin food products (Berthold-
Pluta et al., 2019). More specific, strains of Bacillus cereus can occur in a variety of food products such as rice,
pasta, dry fruits, candies, chocolates, eggs, meat, fish, juices and soft drinks(Messelhäusser et al., 2014). This
spore forming bacterium can survive in stress conditions such as heat treatment due to its resistant
endospores(Rosenquist et al., 2005). Moreover, it is referred in literature as hygiene indicator during production,
handling, storage and distribution(Kumari & Sarkar, 2014). Hence, contamination sources could be many points
in production line.

Overall, as a result, existing safety management system in production should be upgraded. Therefore,
advanced risk analysis is proposed which include risk assessment strategies and NGS approaches, as updated and
integrated food safety management system.

4. Conclusion

This study aimed to analyze possible risk factors in production of two different Greek PDO delicacies and
suggest advanced risk analysis by combination of risk assessment plans with NGS approaches. Incidents of
foodborne illnesses are constantly reported and therefore foodborne pathogens are a global public health threat.
Although, existing food safety management plans aimed to address these issues, there is still no guarantee for
safe products in food sector. Advanced risk analysis is proposed as integrated food safety management system,
in which risk assessment strategies with NGS tools are combined. This upgraded risk analysis strategy could be
the key to manage and minimize possible hazards in any production line in food industry. Further studies should
be performed in order to investigate contamination sources throughout the supply chain. Moreover, NGS
technologies should be integrated with predictive microbiology in the whole process of risk-based decision
making throughout the supply chain. Finally, a future challenge will be replacing existing conventional methods
by utilizing omics technologies in food industry.
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References

Afreen, M., & Ucak, I. (2021). Food-borne Pathogens in Seafood. 1, 44–58.
AKAYLI, T., ÜRKÜ, Ç., ÇANAK, Ö., SÖNMEZ, E., & ERK, M. H. (2016). The investigation of Micrococcus

luteus Against Some Gram positive Fish Bacteria. Kocatepe Veterinary Journal, 9(2), 74–79.
https://doi.org/10.5578/kvj.18919

Akayli, T., Yardimci, R. E., & Ürkü, Ç. (2020). Diagnosis of Micrococcus luteus Infection in Cultured

Sharpsnout Sea Bream ( Diplodus puntazzo Cetti , 1777 ) Kültür e Edilen Sivriburun Karagöz Balıklarında

( Diplodus puntazzo Cetti , 1777 ) Micrococcus luteus Enfeksiyonunun Teşhisi. 214–220.
Alahmad, W., Varanusupakul, P., & Varanusupakul, P. (2021). Recent Developments and Applications of

Microfluidic Paper-Based Analytical Devices for the Detection of Biological and Chemical Hazards in
Foods: A Critical Review. Critical Reviews in Analytical Chemistry, 0(0), 1–20.
https://doi.org/10.1080/10408347.2021.1949695

Allende, A., & Monaghan, J. (2015). Irrigation water quality for leafy crops: A perspective of risks and potential
solutions. International Journal of Environmental Research and Public Health, 12(7), 7457–7477.
https://doi.org/10.3390/ijerph120707457

Amagliani, G., Brandi, G., & Schiavano, G. F. (2012). Incidence and role of Salmonella in seafood safety. Food
Research International, 45(2), 780–788. https://doi.org/10.1016/j.foodres.2011.06.022

Aven, T. (2016). Risk assessment and risk management: Review of recent advances on their foundation.
European Journal of Operational Research, 253(1), 1–13. https://doi.org/10.1016/j.ejor.2015.12.023

Balali, G. I., Yar, D. D., Afua Dela, V. G., & Adjei-Kusi, P. (2020). Microbial Contamination, an Increasing
Threat to the Consumption of Fresh Fruits and Vegetables in Today’s World. International Journal of
Microbiology, 2020. https://doi.org/10.1155/2020/3029295

Berthold-Pluta, A., Pluta, A., Garbowska, M., & Stefańska, I. (2019). Prevalence and Toxicity Characterization
of Bacillus cereus in Food Products from Poland. Foods, 8(7), 1–12. https://doi.org/10.3390/foods8070269

Bezanson, G. S., Ells, T. C., & Prange, R. K. (2014). Effect of composting on microbial contamination and
quality of fresh fruits and vegetables - A mini-review. Acta Horticulturae, 1018, 631–638.
https://doi.org/10.17660/ActaHortic.2014.1018.70

Bourdoux, S., Li, D., Rajkovic, A., Devlieghere, F., & Uyttendaele, M. (2016). Performance of Drying
Technologies to Ensure Microbial Safety of Dried Fruits and Vegetables. Comprehensive Reviews in Food

Science and Food Safety, 15(6), 1056–1066. https://doi.org/10.1111/1541-4337.12224
Chintagari, S., Hazard, N., Edwards, G., Jadeja, R., & Janes, M. (2017). Risks Associated with Fish and Seafood.

Microbiology Spectrum, 5(1), 123–142. https://doi.org/10.1128/microbiolspec.pfs-0013-2016
Chiou, J., Leung, A. H. H., Lee, H. W., & Wong, W. tak. (2015). Rapid testing methods for food contaminants

and toxicants. Journal of Integrative Agriculture, 14(11), 2243–2264. https://doi.org/10.1016/S2095-
3119(15)61119-4

Cuzzi, R., Ly, V., Parreira, V. R., Sanchez-Maldonado, A. F., & Farber, J. M. (2021). Survival of Listeria
monocytogenes during storage on dried apples, strawberries, and raisins at 4 °C and 23 °C. International
Journal of Food Microbiology, 339, 108991. https://doi.org/10.1016/j.ijfoodmicro.2020.108991

Dimitriou, E., Katselis, G., Moutopoulos, D. K., Milios, K., Malamis, A., & Koutsikopoulos, C. (2016).
Description of the processing stages of a Protected Designation of Origin Fish Product: The Greek Caviar
“Avgotaracho Messolongiou.” Agricultural Economics Review, 17(1), 50–62.

Dumen, E., Ekici, G., Ergin, S., & Bayrakal, G. M. (2020). Presence of Foodborne Pathogens in Seafood and
Risk Ranking for Pathogens. Foodborne Pathogens and Disease, 17(9), 541–546.
https://doi.org/10.1089/fpd.2019.2753

Fan, Y., & Stevenson, M. (2018). A review of supply chain risk management: definition, theory, and research
agenda. International Journal of Physical Distribution and Logistics Management, 48(3), 205–230.
https://doi.org/10.1108/IJPDLM-01-2017-0043

Food and Drug Administration. (2021). Handbook Fish and Fishery Products Hazard and Control Guidance. U.S.
Department of Health and Human Services, June, 1–401.

Freitas, J., Vaz-Pires, P., & Câmara, J. S. (2020). From aquaculture production to consumption: Freshness, safety,
traceability and authentication, the four pillars of quality. Aquaculture, 518(December 2019), 734857.
https://doi.org/10.1016/j.aquaculture.2019.734857

Goswami, R., Mukherjee, S., Rana, V. S., Saha, D. R., Raman, R., Padhy, P. K., & Mazumder, S. (2015).
Isolation and Characterization of Arsenic-Resistant Bacteria from Contaminated Water-Bodies in West
Bengal, India. Geomicrobiology Journal, 32(1), 17–26. https://doi.org/10.1080/01490451.2014.920938

Hse, S. E. (2008). Example risk assessment for food preparation , cooking and service. Health Safety Executive,
1–4.



Food Science and Quality Management www.iiste.org

ISSN 2224-6088 (Paper) ISSN 2225-0557 (Online)

Vol.117, 2022

43

Huang, X., Gu, Y., Zhou, H., Xu, L., Cao, H., & Gai, C. (2020). Acinetobacter venetianus, a potential pathogen
of red leg disease in freshwater-cultured whiteleg shrimp Penaeus vannamei. Aquaculture Reports, 18.
https://doi.org/10.1016/j.aqrep.2020.100543

Huss, H. H., Reilly, A., & Embarek, K. B. P. (2000). Prevention and control of hazards in seafood. Food Control,
11(2), 149–156. https://doi.org/10.1016/S0956-7135(99)00087-0

Jagadeesan, B., Gerner-Smidt, P., Allard, M. W., Leuillet, S., Winkler, A., Xiao, Y., Chaffron, S., Van Der
Vossen, J., Tang, S., Katase, M., McClure, P., Kimura, B., Ching Chai, L., Chapman, J., & Grant, K.
(2019). The use of next generation sequencing for improving food safety: Translation into practice. Food
Microbiology, 79(November 2018), 96–115. https://doi.org/10.1016/j.fm.2018.11.005

Jahangoshai Rezaee, M., Yousefi, S., Valipour, M., & Dehdar, M. M. (2018). Risk analysis of sequential
processes in food industry integrating multi-stage fuzzy cognitive map and process failure mode and
effects analysis. Computers and Industrial Engineering, 123(July), 325–337.
https://doi.org/10.1016/j.cie.2018.07.012

Kumari, S., & Sarkar, P. K. (2014). Prevalence and characterization of Bacillus cereus group from various
marketed dairy products in India. Dairy Science and Technology, 94(5), 483–497.
https://doi.org/10.1007/s13594-014-0174-5

Mehrotra, P. (2016). Biosensors and their applications - A review. Journal of Oral Biology and Craniofacial

Research, 6(2), 153–159. https://doi.org/10.1016/j.jobcr.2015.12.002
Messelhäusser, U., Frenzel, E., Blöchinger, C., Zucker, R., Kämpf, P., & Ehling-Schulz, M. (2014). Emetic

Bacillus cereus are more volatile than thought: Recent foodborne outbreaks and prevalence studies in
bavaria (2007-2013). BioMed Research International, 2014. https://doi.org/10.1155/2014/465603

Mizan, M. F. R., Jahid, I. K., & Ha, S. Do. (2015). Microbial biofilms in seafood: A food-hygiene challenge.
Food Microbiology, 49, 41–55. https://doi.org/10.1016/j.fm.2015.01.009

Nguyen-The, C. (2012). Biological hazards in processed fruits and vegetables - Risk factors and impact of
processing techniques. LWT - Food Science and Technology, 49(2), 172–177.
https://doi.org/10.1016/j.lwt.2012.07.002

Pagadala, S., Marine, S. C., Micallef, S. A., Wang, F., Pahl, D. M., Melendez, M. V., Kline, W. L., Oni, R. A.,
Walsh, C. S., Everts, K. L., & Buchanan, R. L. (2015). Assessment of region, farming system, irrigation
source and sampling time as food safety risk factors for tomatoes. International Journal of Food

Microbiology, 196, 98–108. https://doi.org/10.1016/j.ijfoodmicro.2014.12.005
Panghal, A., Chhikara, N., Sindhu, N., & Jaglan, S. (2018). Role of Food Safety Management Systems in safe

food production: A review. Journal of Food Safety, 38(4). https://doi.org/10.1111/jfs.12464
Papadaki, A., Kachrimanidou, V., Lappa, I. K., Eriotou, E., Sidirokastritis, N., Kampioti, A., & Kopsahelis, N.

(2021). Mediterranean raisins/currants as traditional superfoods: Processing, health benefits, food
applications and future trends within the bio‐economy era. Applied Sciences (Switzerland), 11(4), 1–22.
https://doi.org/10.3390/app11041605

Park, S., Szonyi, B., Gautam, R., Nightingale, K., Anciso, J., & Ivanek, R. (2012). Risk factors for microbial
contamination in fruits and vegetables at the preharvest level: A systematic review. Journal of Food

Protection, 75(11), 2055–2081. https://doi.org/10.4315/0362-028X.JFP-12-160
Radojčin, M., Pavkov, I., Kovačević, D. B., Putnik, P., Wiktor, A., Stamenković, Z., Kešelj, K., & Gere, A.

(2021). Effect of selected drying methods and emerging drying intensification technologies on the quality
of dried fruit: A review. Processes, 9(1), 1–21. https://doi.org/10.3390/pr9010132

Röhr, A., Lüddecke, K., Drusch, S., Müller, M. J., & Alvensleben, R. V. (2005). Food quality and safety -
Consumer perception and public health concern. Food Control, 16(8 SPEC. ISS.), 649–655.
https://doi.org/10.1016/j.foodcont.2004.06.001

Rosenquist, H., Smidt, L., Andersen, S. R., Jensen, G. B., & Wilcks, A. (2005). Occurrence and significance of
Bacillus cereus and Bacillus thuringiensis in ready-to-eat food. FEMS Microbiology Letters, 250(1), 129–
136. https://doi.org/10.1016/j.femsle.2005.06.054

Sadílek, T. (2018). Perception of food quality Literature review. Proceedings of the 31st International Business

Information Management Association Conference, IBIMA 2018: Innovation Management and Education

Excellence through Vision 2020, XXII(1), 6183–6191. https://doi.org/10.35808/ersj/1407
Sharma, M., & Reynnells, R. (2018). Importance of Soil Amendments: Survival of Bacterial Pathogens in

Manure and Compost Used as Organic Fertilizers. Preharvest Food Safety, 159–175.
https://doi.org/10.1128/9781555819644.ch9

Sikorski, Z. E., & Kolodziejska, I. (2002). Microbial risks in mild hot smoking of fish. Critical Reviews in Food

Science and Nutrition, 42(1), 35–51. https://doi.org/10.1080/10408690290825448
Uyttendaele, M., Jaykus, L. A., Amoah, P., Chiodini, A., Cunliffe, D., Jacxsens, L., Holvoet, K., Korsten, L.,

Lau, M., McClure, P., Medema, G., Sampers, I., & Rao Jasti, P. (2015). Microbial Hazards in Irrigation
Water: Standards, Norms, and Testing to Manage Use of Water in Fresh Produce Primary Production.



Food Science and Quality Management www.iiste.org

ISSN 2224-6088 (Paper) ISSN 2225-0557 (Online)

Vol.117, 2022

44

Comprehensive Reviews in Food Science and Food Safety, 14(4), 336–356. https://doi.org/10.1111/1541-
4337.12133

Workshop, U. S., Food, I., Capacity, I., Based, B., & Seoul, R. A. (2014). Food Safety and Inspection Service

Risk Assessment : Examples in Guiding Food Safety. May.
Zare, H., & Jalili, H. (2020). Comparison of Dried ʻSabzʼ fig (Ficus carica cv. Sabz) Harvesting, Drying,

Disinfection, and Storage Methods. International Journal of Fruit Science, 20(S3), S1741–S1750.
https://doi.org/10.1080/15538362.2020.1830918


