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Abstract 

Food safety, regardless of the specific food product, should be of paramount concern to everyone. All countries need to ensure 

that national food supplies are safe, of good quality and available in adequate amounts at affordable prices to safeguard good 

nutrition and health for all population groups. Parasitic diseases represent one potential health risk. The incidence of food-

borne diseases continues to adversely affect the health and productivity of populations in most countries. However, food-borne 

infections have become of increasing concern to governments and the food industry. Improvements in international 

transportation means food can be distributed throughout the world, but so can the parasitic pathogens which contaminate foods. 

Alternatively, tourists are being affected abroad and possibly transmitting the pathogen to others at home. Thus, an increasing 

number of food-related illnesses are international in scope. In this review parasitic contamination of foods of animal origin, 

particularly meat and fish will be discussed together with potential problems associated with water and unwashed fruits and 

vegetables from foods. 
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1. General Knowledge 

The World Health Organization (WHO) categories parasites 

among the six most harmful infective diseases of man and 

parasitic infections outrank cancer as the number one killer in 

the world. Parasites can be contracted by eating contaminated 

under-cooked beef, pork, fish or other flesh foods, eating 

unclean raw fruits and vegetables or drinking infected water 

[1]. 

Parasites may be present in food or in water and can be 

identified as causes of food-borne or waterborne illness. 

Numerous parasites can be transmitted by food including 

many protozoa and helminthes. There are about 107 known 

species of parasites that can be food-borne. In the United 

States, the most common food-borne parasites are protozoa 

such as Cryptosporidium spp., Giardia intestinalis, 

Cyclospora cayetanensis, and Toxoplasma gondii; 

roundworms such as Trichinella spp. and Anisakis spp.; and 

tapeworms such as Diphyllobothrium spp. and Taenia spp. A 

wide variety of helminthic roundworms, tapeworms, and 

flukes are transmitted in foods such as (undercooked fish, 

crabs, and mollusks; undercooked meat; raw aquatic plants 

such as watercress and raw vegetables that have been 

contaminated by human or animal feces). Some foods are 

contaminated by food service workers who practice poor 

hygiene or who work in unsanitary facilities. Symptoms of 

food-borne parasitic infections vary greatly depending on the 

type of parasite. Protozoa such as Cryptosporidium spp., 

Giardia intestinalis, and Cyclospora cayetanensis most 

commonly cause diarrhea and other gastrointestinal 

symptoms. Helminthic infections can cause abdominal pain, 
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diarrhea, muscle pain, cough, skin lesions, malnutrition, 

weight loss, neurological and many other symptoms 

depending on the particular organism and burden of 

infection. Treatment is available for most of the food-borne 

parasitic organisms [2]. Statistics on food-borne illnesses due 

to parasitic infections have been difficult to estimate. Stoll 

[3] estimated that in the global population of 2.2 billion 

people, there were 664 million Ascaris lumbricoides 

infections (30% prevalence) and 355 million infections with 

Trichuris trichiura (16%) compared to the update by Michael 

et al. [4] which estimated 1273 million (24%) and 902 

million (17%) infections 50 years later when the human 

population was 5.6 billion. However, their overall impact as 

demonstrated by substantial incidences of food-borne 

Trematodes infections (Opistorchis, Clonorchis) in Southeast 

Asia and the Pacific region [5] underscores the need for 

increased awareness of this class of human pathogens, 

particularly with the consumption of raw or undercooked 

seafood. In the U.S., the latest survey of food-borne illnesses 

by the Centers for Disease Control and Prevention estimates 

that there are 2.5 million cases annually due to food- and 

beverage-borne parasites [6]. 

However, the parasite Toxoplasma gondii, coccidian protozoa, is 

responsible for 20.7% of food-borne deaths due to known 

infectious agents. The flagellated protozoa, Giardia lamblia 

intestinalis, causes the greatest number of parasite-related 

disease cases, with an estimated 2,000,000 illnesses annually, 

equaling 1.4% of the food- and beverage-borne total for known 

pathogenic agents. Cryptosporidium parvum is reported to cause 

30,000 cases (0.2%) and the recently recognized Cyclospora 

cayetanensis caused 14,638 cases (0.1%), due primarily to 

imported fresh produce. Although it is difficult to distinguish 

food-borne from waterborne illnesses attributed to these species, 

their impact on food safety and public health both nationally and 

internationally appears to be significant [7]. The relationship 

between enteric parasitic protozoa, the environment, 

contamination of food, and human illness is extremely complex. 

Environmental factors play a significant role in the transmission 

of most food-borne parasitic diseases. This impact is particularly 

apparent with protozoa, which are readily transported to food by 

contaminated water [8]. Fecal contamination of water sources 

used in crop irrigation, food processing and meal preparation are 

important sources of human infection. In this regard, 

contamination of fresh fruits and vegetables is causing the 

greatest concern. These commodities are intimately influenced 

by the environment and agricultural practices, and often receive 

no processing that is lethal to protozoa. 

2. Scientific Background 

Food-borne illnesses caused by parasites are prevalent in all 

parts of the world usually causes nausea and vomiting, 

diarrhea, abdominal cramps and fever may lead to more 

serious complications or even death. Over recent decades, 

parasitic protozoa have been recognized as having great 

potential to cause water-borne and food-borne disease. The 

organisms of greatest concern in food production worldwide 

are Cryptosporidium, Cyclospora, Giardia, and Toxoplasma. 

Although other parasitic protozoa can be spread by food or 

water, current epidemiological evidence suggests that these 

four present the largest risks. The major modes of 

transmission of protozoa include consumption of water, 

exposure to contaminated water, animal-to-person contact 

and person-to-person contact [9]. However, the epidemiology 

of protozoa most commonly associated with human 

infections, namely Giardia, Entamoeba, Toxoplasma, 

Sarcocystis, Isopora, Cryptosporidium, Eimeria and 

Cyclospora, is not fully understood [10]. While the life 

cycles of each of these parasites differ, all require passage 

through an animal or human host. Shedding of cysts or 

spores into feces which may then, directly or indirectly (e.g. 

via sewage or irrigation water), contaminate raw fruits and 

vegetables occurs on a global scale. Cyclosporiasis; 

Cyclospora in basil [11] Cayetanensis; Raspberries [12] 

dessert [13] Diphyllobothriasis; Diphyllobothrium in salmon 

[14] Fascioliasis; Fasciola hepatica in lettuce [15] 

Giardiasis; Giardia lamblia in raw sliced vegetables [16] 

Fruit salad [17] Nanophyetiasis; Nanophyetus in salmonid 

fish [18] Salmincola Trichinellosis; Trichinella in horse meat 

[19], cougar jerky [20]. Outbreaks of protozoan infections in 

humans have been linked to raw fruits and vegetables. 

Epidemiological evidence has implicated an asymptomatic 

food handler as the probable source of Giardia lamblia and 

raw sliced vegetables as the vehicle of transmission in an 

outbreak of Giardiasis [16]. Raspberries [21-23], lettuce 

[22], and basil [24] have been the implicated vehicles of 

transmission in outbreaks of Cyclospora cayetanensis 

infection, and unpasteurized apple juice has been linked to 

outbreaks of cryptosporidiosis caused by Cryptosporidium 

parvum [25]. 

A survey of vegetables has revealed the presence of 

Cryptosporidium oocysts on cilantro, lettuce, radish, tomato, 

cucumber and carrot [26]. The presence of these protozoa on 

raw fruits and vegetables is likely to be due to contact with 

animal or human feces, sewage, water containing untreated 

sewage and sludge from primary or secondary municipal 

water treatment facilities. While Cryptosporidium, Giardia 

and other parasites in water are quite resistant to chlorine and 

other disinfectants, little is known about the efficacy of these 

disinfectants in killing or removing parasites from the surface 

or tissues of fruits and vegetables. Surveys have shown that 

there is a high incidence of the parasitic roundworm, 
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Ascraris, in the sewage sludge of many cities [23]. 

Intestinal parasitic infections are widely distributed 

throughout the world causing substantial intimidation to the 

public health, economy, and physical and cognitive 

development particularly among children in developing 

countries. The poor personal hygiene, poor environmental 

hygiene, and poor health system commonly observed in 

developing countries make the prevalence to be highest 

among these populations [27, 28]. The consumption of fruits 

and vegetables helps in protecting human body from a 

number of diseases by providing nutrients, vitamins, 

minerals, protein, and fibers. It could also have a positive 

impact on body-weight regulation and related conditions, 

including diabetes and hypertension. However, fruits and 

vegetables, especially, those that are consumed raw and or 

not properly washed, have been the major way for the 

transmission of human pathogens [29-31]. Intestinal parasitic 

infection may be acquired in different ways like by 

consumption of contaminated fruits, vegetables, other food 

stuff, and water [32]. Eating unclean, raw, or undercooked 

fruits and vegetables is one of the means by which the 

transmission of intestinal parasitic infections is propagated 

[33]. Fruits and vegetables act as vehicles for the 

transmission of parasitic infections when contaminated as a 

result of various associated factors related to planting, such 

as while they are still on the field, harvesting, transportation, 

storage, market chain, and even at home [31, 34]. 

Food-borne Trematodes infections are major health problems, 

with an estimated 40 million persons, mainly in eastern and 

southern Asia, being affected [35]. Infection takes place 

through the consumption of raw plants, or undercooked 

freshwater fish or shellfish, containing the infective cyst 

(metacercaria) stage of these parasites. Watercress is a major 

source of Fasciola hepatica infection [5]. Over 300,000 

clinical cases of fascioliasis may have occurred in more than 

55 countries in Africa, the Americas, Asia, Europe and the 

western Pacific from 1970 to 1990 [36]. Large endemic areas 

have been reported more recently in Bolivia, Egypt, Iran and 

Peru [35]. 

A wide range of other aquatic plants may support 

metacercariae. Conditions for transmission of Fasciolopsis 

buski are present in areas of cultivation of water caltrop, 

water chestnut, water hyacinth, water bamboo, water 

mimosa, lotus and duckweed. If animal manure or effluent 

from livestock pens or abattoirs is used as fertilizer for these 

plants, it introduces Fasciolopsis to the aquatic environment. 

Plant borne Trematodes encyst as metacerceriae on the 

surface of plants or on debris floating on the water surface. 

Plants that grow in water are also believed to serve as hosts 

for encystment of metacercariae of certain intestinal flukes 

[5]. Non aquatic plants such as lettuce, alfalfa, mint and 

sugarcane which may be eaten raw have also been implicated 

in human trematodes infections. For example, more than one 

billion people are infected with the largest intestinal 

nematode (Ascaris lumbricoides) [37]. In addition to 

intestinal transmission of Fascioliasis which has been 

increasingly reported from rural Egypt since the late 

seventies [5, 38, 39]. Moreover, outbreak of protozoan 

infections in humans has been linked to raw fruits and 

vegetables [16]. 

3. Contamination of Meat with 
Tapeworms 

The cosmopolitan distribution of Taenia saginata, the beef 

tapeworm, is due to the practice of eating beef which is raw 

or under-cooked and there is an estimated 45 million cases 

world-wide. In this way, infective cysticercus larvae (about 8 

mm in length) found in the muscles of cows is ingested. Once 

ingested, the larvae evert their hooked scoleces, attach and 

grow. The adult tapeworms are located in the ileum with their 

scolex (head end) embedded in the mucosa and the rest of the 

organism, up to 5 m in length, hanging free in the lumen. 

Posterior segments (proglottides) filled with eggs are passed 

out with the faeces. The eggs once ingested by cattle hatch to 

release hexacanth larvae in the duodenum. The larvae 

penetrate the gut wall and reachvoluntarymuscles via the 

blood stream and within 10-12 weeks transform into the 

infective cysticercus larvae in the muscle [40]. Once man 

ingests the under cooked or raw beef muscle the whole life 

cycle begins again. Taenia sohuntis the pork tapeworm and is 

less widely distributed than T. Saginata with an estimated 3 

million cases. T. solium is very similar in morphology and 

life-cycle characteristics to T. saginata and man are the only 

definitive host for both species. T. solium is found where 

pork and pork products are eaten raw or under-cooked. 

Effective meat inspection should remove infected carcasses 

from the human food chain, but if the levels of infection are 

relatively low, the infection might be missed. However, in 

many countries, none of these measures are in place and 

tapeworm infections are common. Even in Britain there has 

been an increase in T. saginata cases recently, although T. 

solium does not appear to be a problem. There is little riskif 

meat is thoroughly cooked or subject to prolonged deep 

freeze storage. 

4. Contamination of Meat with 
Tissue Nematodes 

Trichinellosis, caused by Trichinella sptrahs, is a 

cosmopolitan disease, which has very low vertebrate host 
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specificity. Short-lived adult infections in the small intestine 

of a wide range of carnivorous and omnivorous mammals 

give rise to a large number of invasive larvae (2000/female) 

which migrate via the blood stream to voluntary muscles 

throughout the bodies of the host animal. Once in the muscle 

they encyst. The cysts are the infective stages that can be 

transmitted to any new host when the flesh is eaten. Human 

infection is contracted by eating raw or under-cooked pork or 

pork products containing encysted larvae. Domestic pigs 

provide the main source of human infections in all areas 

except Africa where the wild boar, bears, bush pigs or 

warthogs transmit the disease and in the far north among the 

Eskimos where polar bears are most important. In the recent 

international commission on Trichinellosis country status 

report (1995-97), 10,000 cases of trichinellosis were reported 

world-wide, of which 167 were in Western Europe and 

7213were in Eastern Europe. In addition, Switzerland and 

Norway revealed Trichinella infections in foxes (1.3% and 

7.5%, respectively) but no infections in domestic pigs. 

Identification of Trichinella in wild animals is important as 

they may act as reservoir hosts [41]. The adult T. spiralis is a 

small worm living partially embedded in the mucosa of the 

lleum, where it gives rise to some gut damage. However, 

important pathology occurs when the larvae migrate to and 

encyst in the muscles, when m heavy infections a diverse 

range of symptoms from vomiting and diarrhoea to high 

fever and muscle pain appear. 

5. Conclusion 

This study includes several objectives to achieve highlight 

the prevalence and types of parasites carried by foods. Also, 

recognizing the problem that parasites are among the 

dominant public health concerns in several nations and can 

cause disease outbreaks that encompass entire communities 

and underscores the need for increased awareness of this 

class of human pathogens. Although vegetables transmitted-

parasites remain a major public health concern in many parts 

of the world, particularly the poorest developing countries, 

these findings may have important implications for global 

food safety and emphasize the importance of raw vegetables 

in threatening public health by transmission of intestinal 

parasites to humans. The local health and environmental 

authorities should improve the sanitary conditions in the 

areas where the vegetables are cultivated and consumed. 

Proper treatment of wastewater used for irrigation of 

vegetables should be implemented. There is also dire need 

for the improvement of sanitary facilities in our markets and 

vegetable vendors. Media programs should inform the 

consumers the potential health consequences of the intestinal 

parasites through consumption of raw vegetables, and the 

importance of proper washing and disinfecting of vegetables 

before consumption. In addition, they should focus on the 

necessity of good sanitation hygiene and risks of acquiring 

intestinal parasites. 

References 

[1] Northrop-Clewes CA, Shaw C. (2000). Parasites. British 
Medical Bulletin, 56 (1): 193-208. 

[2] Centers for Disease Control and Prevention (CDC, 2015). 
Food.www.cdc.gov/parasites/food.html. 

[3] Stoll NR. (1947). This wormy world. J. Parasitol., 33: 1- 18. 

[4] Michael E, Bundy DAP, Hall A, Savioli L, Montresor A. 
(1997). This wormy world: Fifty years on. The challenge of 
controlling common Helminthiases of humans today. Parasit. 
Today, 13, 11: 407-408. 

[5] World Health Organization (WHO, 1995). Control of 
foodborne trematode infections. WHO Tech. Rept. Series. No. 
849, pp. 1-157; Rome. 

[6] Mead PS, Slutsker L, Dietz V, McCraig LF, Bresee JS, 
Shapiro C, Griffin PM, Tauxe RV. (1999). Food-related illness 
and death in the United States. Emerg. Infect. Dis., 5: 607-
625. 

[7] Käferstein FK. (2000). Diseases caused by foodborne parasites: 
The scope of the problem. ActaParasitologica, 45, 3: 146. 

[8] Slifko, T. R., Smith, H. V., Rose, J. B. (2000). Emerging 
parasite zoonoses associated with water and food. Int. J. 
Parasitol., 12, 13: 1379-1393. 

[9] Speer CA. (1997). Protozoan parasites acquired from food and 
water. In: Doyle MP, Beuchat LR, Montville TJ (eds.) Food 
Microbiology: Fundamentals and Frontiers, p. 478-493. 
Washington, DC, American Society for Microbiology. 

[10] Goodgame RW. (1996). Understanding intestinal spore-
forming protozoa: Cryptosporidia, Microsporidia, Isospora 
and Cyclospora. Ann. Intern. Med., 124:429-441. 

[11] Lopez AS, Dodson DR, Arrowood MJ, Orlandi JrPA, da Silva 
AJ, Bier JW, Hanauer SD, Kuster RL, Oltman S, Baldwin MS, 
Won KY, Nace EM, Eberhard ML, Herwaldt BL. (2001). 
Outbreak of Cyclosporiasis associated with basil in Missouri 
in 1999. Clin. Infect. Dis., 32: 1010-1017. 

[12] Caceres VM, Ball RT, Somerfeldt SA, Mackey RL, Nichols 
SE, MacKenzie WR, Herwaldt B. L. (1998). A foodborne 
outbreak of Cyclosporiasis caused by imported raspberries. J. 
Fam. Pract., 47(3): 231-234. 

[13] Fleming CA, Caron D, Gunn JE, Barry MA. (1998). A 
foodborne outbreak of Cyclosporacayetanensis at a wedding: 
Clinical features and risk factors for illness. Arch. Int. Med., 
158: 1121-1125. 

[14] Ruttenber AJ, Weniger BG, Sorvillo F, Murray RA, Ford SL. 
(1984). Diphyllobothriasis associated with salmon 
consumption in Pacific Coast States. Am. J. Trop. Med. Hyg., 
33,3: 455-459. 

[15] Espino AM, Diaz A, Perez A, Finlay CM. (1998). Dynamics 
of antigenemia and coproantigens during a human Fasciola 
hepatica outbreak. J. Clin. Microbiol., 36: 2723-2726. 



 American Journal of Food Science and Health Vol. 3, No. 2, 2017, pp. 30-34 34 

 

[16] Mintz ED, Hudson WM, Mshar P, Carter M. L, Hadier JL. 
(1993). Foodborne giardiasis in a corporate office setting. J. 
Infect. Dis., 167:250-253. 

[17] Porter JD, Gaffney C, Heymann D, Parkin W. (1990). Food-
borne outbreak of Giardia lamblia. Am. J. Pub. Health, 80: 
259-1260. 

[18] Eastburn RL, Fritsche TR, Terhune CAJr. (1987). Human 
intestinal infection with Nanophyetus salmincola from 
salmonid fishes. Am. J. Trop. Med. Hyg., 36: 586-591. 

[19] Ancelle T, Dupouy-Camet J, Desenclos JC, Maillot R, 
Savage-Houze S, Charlet F, Drucker J, Moren A. (1998). A 
multifocal outbreak of Trichinellosis linked to horse meat 
imported from North America to France in 1993. Am. J. Trop. 
Med. Hyg., 59: 615-619. 

[20] Centers for Disease Control and Prevention (CDC, 1996). 
Update: Outbreaks of Cyclosporacayetanaensis infection - 
United States and Canada, 1996. Morbidity and mortality 
weekly report, 45:611-612. 

[21] Centers for Disease Control and Prevention (CDC, 1997). 
Update: Outbreaks of Cyclosporiasis - United States, 1997. 
Morbidity and mortality weekly report, 46:461-462. 

[22] Centers for Disease Control and Prevention (CDC, 1997). 
Update: Outbreaks of Cyclosporiasis - United States and 
Canada, 1997. Morbidity and mortality weekly report, 46:521-
523. 

[23] Jackson GJ, Leclerc JE, Bier JW, Madden JM. (1997). 
Cyclospora - still another new foodborne pathogen. Food 
Technol., 51,1:120. 

[24] Centers for Disease Control and Prevention (CDC, 1997). 
Outbreak of Cyclosporiases - Northern Virginia - Washington, 
C. C. - Baltimore, Maryland, Metropolitan area, 1997. 
Morbidity and mortality weekly report, 46:689-691. 

[25] Millard PG, Gensheimer KF, Addiss DG, Sosin DM, Beckett 
GA, Houck-Janoski A, Hudson A. (1994). An outbreak of 
cryptosporidiosis from fresh-pressed apple juice. J. Am. Med. 
Assn., 272:1592-1596. 

[26] Monge R, Chinchilla M. (1996). Presence of Cryptosporidium 
oocysts in fresh vegetables. J. Food Prot., 59:202-203. 

[27] Okyay P, Ertug S, Gultekin B, Onen O, Beser E. (2004). 
Intestinal parasites prevalence and related factors in 
schoolchildren, awestern city sample-Turkey. BMC Public 
Health, 4: 64. 

[28] Wegayehu T, Tsalla T, Seifu B, Teklu T. (2013). Prevalenceof 
intestinal parasitic infections among highland and 

lowlanddwellers in Gamo area, South Ethiopia. BMC Public 
Health, 13: 151. 

[29] Abougrain AK, Nahaisi MH, Madi NS, Saied MM, 
Ghenghesh KS. (2010). Parasitological contamination in salad 
vegetables in Tripoli-Libya. Food Control, 21,5: 760-762. 

[30] Berger CN, Sodha SV, Shaw RK, Griffin PM, Pink D, Hand P, 
Frankel G. (2010). Fresh fruit and vegetables as vehicles for 
the transmission of human pathogens. Environ. Microbiol., 
12,9: 2385-2397. 

[31] Idahosa OT. (2011). Parasitic contamination of fresh 
vegetables soldin Jos Markets. Global J. Med. Res., 11,1: 20-
25. 

[32] Al-Binali AM, Bello CS, El-Shewy K, Abdulla SE. (2006). 
The prevalence of parasites in commonly used leafy 
vegetables in SouthWestern Saudi Arabia. Saudi Med. J., 27,5: 
613-616. 

[33] Slifko TR, Smith HV, Rose JB. (2000). Emerging parasite 
zoonoses associated with water and food. Int. J. Parasit., 
30,12-13: 1379-1393. 

[34] Omowaye OS, Audu PA. (2012). Parasites contamination 
anddistribution on fruits and vegetables in Kogi, Nigeria. 
Cibtech. J. Bio-Protocols, 1,1: 44-47. 

[35] Abdussalam M, Kaferstein MF, Mott KE. (1995). Food safety 
measures for the control of trematode infections. Food 
Control, 6:71-79. 

[36] Chen MG, Mott KE. (1990). Progress in assessment of 
morbidity due to Faciola hepatica: a review of recent 
literature. Trop. Dis. Bul., 87: R1-R38. 

[37] World Health Organization (WHO, 2002). Prevention and 
control of Schistomiasis and soil-transmitted helminthiasis. 
Geneva; Technical Reports Series (TRS) No. 912. 

[38] Farag HF, Barakat RM, Ragab M, Omer EA. (1979). A focus 
on human Fascioliasis in the Nile Delta, Egypt. J. Trop. Med. 
Hyg., 9:88-90. 

[39] El-Sahn F, Farghaly AG, Al-Masry A, Mandil MAM, 
Mohammed AG, El-Morshedy HN. (1995). Human 
Fascioliasis in an Egyptian village: Prevelance and some 
epidemiological determinants. J. Egypt. Pub. Health Assoc., 
LXX, 5: 541-557. 

[40] Whitfield PJ. (1994). Parasitic Helminths. In: Cox FEG. (Ed) 
Modem Parasitology, 2nd edn Oxford;Blackwell, 1994: 24-52. 

[41] International Commission on Tnchinellosis (ICT, 1995). ICT 
Country Status Reports 1995-97. Available at 
http://www.krenet.it/ict/statusrp.html. 

 


