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Abstract: In Ethiopia, Enset (Ensete Ventricosum) is an indigenous perennial crop cultivated which is dominantly within
the south and southwestern highlands. There are numerous enset varieties or clones mostly produced for the starch from
the pseudo-stem while some are exclusively cultivated for corm. Kocho, corm (amicho), and Bulla are the most food
products of enset. The corm (Negaga) found to be more nutritious than bulla except in starch and zinc contents. Enset is
rich in starch but low in protein composition. Therefore, dietary protein source is mandatory. It plays great role within
the food security of the country and a staple food significantly in Ethiopian. Furthermore, it has several environmental,
nutritional, and socio-cultural importance. However, its cultivation is under disease challenges. Continual attempt is
required to enhance the assembly of enset and its food products and fiber processing. Enset could be a drought tolerant
crop, traditionally grown in Ethiopia. Currently, Enset has various benefits such as food, fodder, fibres and traditional
medicine. Being perennial, enset recovers local climate and soil conditions. It could contribute to improved food security
in several drought-prone parts of the planet. Water content was high, 85 to 90%, which is useful when used as fodder
during dry periods. Enset corm comparable or higher concentration than potato of 12 of those contained 17 of 20 amino
acids. The pseudo-stem, the most food source, was rich in soluble carbohydrates (80%) and starch (65%), but had low
protein content (4%). Among the best available in Ethiopia, 20% crude fibre. Leaves had 13% protein and 10% sugar a
decent fodder and suitable for ensilage. Therefore, Enset based diet must be supplemented with protein and
complementary amino acids; for instance from beans, which are suitable to intercrop with enset.
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1. Introduction

Enset (Enset ventricosum) may be agenus of Musaceae and termed as false banana. It isa big leafy monocarpic evergreen
perennial harvest and main food source mostly for the southwesterna part of Ethiopian highlands. Bio-geographers and
agronomists have considered the middle of origin for enset agriculture to be the Ethiopian highlands [1, 2]. In Ethiopia, other
scholars have also presumed enset domestication to 10,000 years ago [3]. The representative Enset growing areas of southwest
highlands in Ethiopia this does not mean that Enset is cultivated and used only in these regions as food. Its customary food within
the southwest, central, towns, and cities with the Ethiopian delicious food, kitfo. Counting on the climate and agro-ecology, the
most food crops and diet vary from region to region within the country. Thus, cautious interpretation is required on general
statements of Ethiopian diet. In Ethiopia, Enset ventricosum is arguably the foremost important crop contributing to food security
and rural livelihoods for about 1/4 (20 million people) of the Country's population [4].

Enset are a classic multipurpose crop that each botanical partis employed for varied material cultures. Enset could be a large
banana like plant [3]. The leaves and pseudo-stems are utilized for wrapping, sheeting to sit down, thatching, making containers,
shading from sunshine and protecting from rain [6]. The sheaths, leaf, and fiber, of the plant are used for house construction, food
wrapping, cattle feed, and ropes [7]. It is also used for various socio-economic and cultural values within the Enset growing areas.
Some varieties are needed sure as shooting ritual activities in big ceremonies and funerals the edible parts of Enset differ from
place to place.

In general, the pulp of the pseudo-stem, the young shoots, and the corm eaten. The processed pseudo-stem usually undergoes
fermentation, which becomes flour and ultimately the essential ingredient of bread and porridge upon drying. In some parts of the
country the pseudo-stem pulp, together with the young shoots are boiled and eaten as a vegetable that tastes like Irish potatoes
when fresh [8]. Seldom, the mealy substance of the seeds and therefore the pith of the inflorescence stalk are boiled and eaten [9,
10] though the three commonest enset derived foods are kocho, bulla, and amicho (corm). The plant is cut before flowering the
pseudo-stem and leaf midribs are scraped, fermented for 10-20 days and becomes ready for various foods preparation. The juice of
squeezed and dehydrated parenchymatic scrapings of the pseudo-stem gives a high-grade product. This product is hamed bulla,
which is tightly packed in enset leaves and fermented during a silo [10]. The low-protein enset products are staple or co-staple
foods without the specified protein supplement for people [7].

www.ijeais.org/ijamr
64


mailto:meazabezabih@yahoo.comm

International Journal of Academic Multidisciplinary Research (IJAMR)
ISSN: 2643-9670
Vol. 5 Issue 4, April - 2021, Pages: 64-72

. _________________________________________________________________________________________________________________________|
The processed of enset (kocho, bulla, and corm) are rich in carbohydrate and good sources of minerals. However, the starch yield
and nutrient compaositions vary among enset clones or varieties. Per AARC, over 265 enset clones has identified and characterized.
Enset varieties are categorized to two main groups namely the kocho or psuedostem types and therefore the corm types. There
occur variations within the qualities (color, texture, aroma, etc.) of the final enset products, which are affected mostly by enset
variety and processing skills. Enset varieties that yield the whitest kocho and bulla color have considered to be the simplest quality
while vyield is incredibly important trait for a family food per farmers. The bulk of enset varieties have produced mainly for
processing to starch through fermentation, kocho or bulla while another are produced entirely for his or her corm.

2. Reviewed Literature
2.1. Enset Cultivation in Ethiopia Context

In Ethiopia Enset plantation as a food crop has long history. Many scientists of varied disciplines have developed theories that
assume enset domestication in Ethiopia to 10,000 years ago [3]. Early scholars considered the indigenous hunter/gatherers of
southern Ethiopia could even be the first ones to cultivate enset [9]. Others also proposed that the Ethiopian highlands because the
first center of origin for enset cultivation [1, 2, 12]. It is an indigenous crop to Ethiopia, where mostly cultivated as a staple food
though wild enset varieties reported to be found in other African and Asian countries. Within the late 19th century, Stigand [15]
designated enset as "groves of what looked as if it would be bananas™ in his first impression within the Baka chief's area of Ari
area. Cushitic-speaking people later introduced enset agriculture to the northern Ethiopian highlands so replaced by crops like
wheat, barley, and teff following the migration of Semitic-speaking groups into northern Ethiopia [9]. It also reported the
primary cultivation of enset within the northern an element of the Abyssinian highland within the course of his survey on the
source of the Nile. Domestication Enset was delivered to southwestern Ethiopia sometime in prehistory of Sidamo tribes [16].
Northern part of Ethiopia Later the Agaw, central Cushitic-speaking peoples, began to grow enset and other crops like wheat,
barley, cattle like goats and sheep into their economy [3].

Enset are the multipurpose use and propagation method of mostly shared by the Ethiopian agriculturalists that have classified as
Omotic and Cushitic with one exception of Semitic people, Gurage [7]. Within the mid to highlands of Southern Peoples Nations
Nationalities Regional State (SPNNRS), western Arsi-Bale, and western Oromia, enset is widely cultivated [8]. In step with
Straube, the Amarro people harvest enset once they are needed since they are doing not ferment its starch as cited in Westphal [9].
It is used during the time of year when cereals are scanty otherwise, it is not so important like maize [9]. The aforementioned
studies show the primary domestication of enset in Ethiopia and their gradual distribution pattern across the country and its
importance as a staple and semi-staple food in various parts of the country.

As Figure 1 indicates that (a and b) Enset corm with newly emerging shoots; (c) young enset plantlets at second transplanting
stage.(d) 2—4-year-old plants at second and third transplanting stages; (e) wider spacing at final transplanting stage, with fresh
application of manure; (f) mature enset with dry leaf sheaths removed, ready for harvesting. Upper portion of the corm, with roots
removed is also visible; (g) traditional hut in Hadiya Zone surrounded by enset; and (h) enset leaf sheaths appear adapted to store
water. Here, water is observed over a month since the last substantial rain. [Shank and Ertiro, 1996. R. Shank, C. Ertiro]
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Figure 1.
Source: Shank and Ertiro, 1996. R. Shank, C. Ertiro
2.2. Enset Foods and their Nutritive Value

Enset could be a strategic food reserve that ideally suited to bridge food shortage, a typical phenomenon in Ethiopia [45]. Outside
Ethiopia, the inflorescence has eaten as an enjoyment in Malawi and therefore the bud is consumed as a boiled vegetable in many
parts of geographic area [47]. The sort and number of enset clones cultivated in southwestern Ethiopia vary from place to position.
Big numbers of clones are cultivated for numerous purposes, under different site and climate requirements. In each area, different
clones are grown for various purposes [46]. This shows that the various livelihood requirements of a farmer partially, the whole
covered by enset products. In areas where enset is an indigenous crop, it's the main source of human food supplemented with
legumes and animal products [49]. Enset cultivation has existed increasing over the years in terms of area coverage and production.
More than 2 million enset plant foods have produced each year. Enset crop loss is infrequent and production is high as compared
to other crops [56].

Three main food items are prepared from enset such as Kocho (fermented product from the corm and pseudo-stem), Bulla
(dehydrated product of the juice from the decortication of the pseudo-stem and grating of corm), and, Amicho is that the stripped
corm of younger plants of enset, boiled and consumed [49].

In 2017/18 cropping season, 127, 235, and 588 enset plants were planted from which 29, 307, and 944.88, and 635.04; 34, 782,
and 1, 017, and 821.63 quintals of Amicho, Kocho, and Bulla, respectively, were obtained [48]. Kocho is that the main enset food
item. On average, one enset plant can produce 16.2 kg Kocho, which is reminiscent of 417 tons/ha. The common annual Kocho
demand has covered about 16 plants, 289 kg [50]. Enset is processed for consumption annually from November to March, and
processing is a wholly women’s task. The methods employed in enset processing are more or less similar especially within the two
steps (scraping of pseudostem and fermenting in a very pit) within the various enset-growing areas [49]. The starch deposits in
these parts have extracted through fermentation [52]. When Bulla is required, the processed parts have squeezed and therefore the
resulting liquid is collected. This is often, dehydrated until forming a powder called Bulla [51]. The fermentation period ranges
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from weeks to some months and even to many years looking on environmental factors. The merchandise has taken into account
ready for consumption after 90 days from the initial processing day, but it may kept for one or more years [47, 52]. Kocho may
also be aloof from the pits PRN and baked used. Likewise, Bulla is white in color and comparatively small in production quantity
as compared to Kocho, but it still fetches a far higher price. Sometimes, corm chunks of certain enset clones are not fermented but
eaten as a boiled form called Amicho [47].

The traditional Kocho preparation process, lots of physicochemical properties and aerobic mesophilic microorganism counts have
shown decreasing trend and completely inhibited members of Enterobacteriaceae because the process proceeds and pH lowers
down. Moreover, carboxylic acid bacteria and yeast are identified because the major microorganisms in control of the fermentation
of Kocho [53]. Different species of yeast like Cryptococcus albidus Var aerus, Guilliermondella selenospora, Rhodotorula
acheniorum, and Trichosporon beigelii are identified, of which 99, 98, and 86% of them are Cryptococcus terreus, Candida
zylandase, and Kluyveramyces delphensis, respectively [54]. The standard Kocho processing lowers treatable acidity, increases pH,
and alters the microbial diversity and density, which subsequently improve the sensory detection of Kocho bread [55]. Kocho
bread produced by the modified Gurage Kocho processing method incorporates a better sensory preference than the one produced
by the standard method [55]. The findings of [56] have also shown that the length of fermentation time, amount of starter, and kind
of starter strain affects the sensory attributes of Kocho. Furthermore, blending Kocho (up to 40%) with white wheat and soybean
meal has improved the nutritional profile including protein content and also the congeniality of the foremost important bread
sensory attributes like color, texture, and taste [57]. Enset foods are contains very rich in carbohydrates and fibres. The standard of
enset products depends on the age, variety of clone, and method of processing [58].

The most effective quality Kocho is white in color and fewer fibrous produced when Bulla is not extracted [56]. Corms with few
fibres are especially valued as they produce top quality Kocho. All-time low grade Kocho is darker and more fibrous and is a
conclusion obtained after Bulla extraction [56]. Despite this perception, enset fibre incorporates a vital dietary value. Fibres' are
the portions of plant foods that are proof against digestion by the human digestive enzyme. Individuals with high intakes of dietary
fibre appear to be at significantly lower risk for developing coronary cardiovascular disease, stroke, hypertension, diabetes, obesity,
and certain gastrointestinal diseases like oesophageal reflux disease, peptic ulcer, diverticulitis, constipation, and hemorrhoids [59].
Several findings have suggested the potential protective role of dietary fibre to rectal and carcinoma [60, 61]. This occurs through
increase in fecal bulking and viscosity, which subsequently reduce the contact time of carcinogens within the intestinal lumen,
production of anticarcinogen small chain fatty acids, and increase steroid deconjugation that further facilitates binding to
carcinogens [60, 62].

Moreover, dietary fibres regulate many of the chance factors like hypercholesterolemia, hypertension, obesity, and kind Il diabetes
for coronary heart diseases. Dietary fibres prevent hypercholesterolemia by promoting the expression of major enzymes of B-
oxidation and denovo lipogenesis and control the expression of some enzymes that minimizes cholesterol synthesis and augments
excretion of cholesterol in bile [60, 63]. They also avert hypertension and obesity by slowing down carbohydrate absorption within
the gut via increased viscosity [60]. Examples of enset products and commonly prepared dishes. In panel: A) three-enset primary
products has shown. Above each primary product (in panel B), one example of a dish that can be prepared from the respective
primary product is depicted.
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Figure 2: Commonly prepared Dishes
Source: Itima and Doyisa uutta picture, Sadik Muzemil, AARC
2.3. Socio-Economic and Cultural Values of Enset

Enset could be a perennial evergreen crop with many aesthetic values and multipurpose within the south and southwestern
Ethiopia. Its many material uses and socio-cultural values. An oversized number of enset plants around houses provide comfort,
shading for people and a few crops like coffee, which require only moderate sunshine [7]. The employment of enset and its
products for various purposes like food (amicho (corm), bulla, and kocho, medicine, rituals, and construction purposes could
attribute to the existence of assorted enset varieties [21]. Enset garden is usually an indicator of the economic status of farmers;
many types more mature and enormous number of enset plants are found within the gardens of wealthier households [25]. Gurage
people depend much on enset socially and economically to get their essential needs [9]. Once it reaches certain stage of growth,
cultivated enset will utilized for several purposes throughout a year [9]. Furthermost botanical parts of enset are good fodder for
livestock. It is drought resistant because it contains plenty of water in pseudo-stem and used for cattle stall-feeding especially
within the season when grass is scarce. It provides good fiber, a by-product obtained from decorticating the leaf sheaths and
therefore the dried fibers are strong enough to create prime quality ropes. The pseudo-stem yields very strong fibers, even the
unprocessed leaf sheaths is employed for tying livestock, bundling harvests from fields, and fencing [3].

The fiber has excellent structure and its strength is adore the fiber of abaca, excellent fiber crop. In rural areas, the fiber has
employed to create sacks, bags, ropes, cordage, mats, construction materials, and sieves. About 600 heaps of enset fiber each year
is shipped to factories for processing [23]. Fresh enset leaves used for wrapping foods, portion plates, and pit linings to store kocho
for fermentation. Men sometimes make cap from enset and therefore the fresh leaves are used as clothes for women skirt,
infrequently worn within the markets and ceremonies [7]. The dried petioles and midribs has used as firewood, to form mats, and
tying materials for house construction. For cleaning rags, brushes, baby cushions, pot stands, as wrappers for butter, kocho, and
other items to move to local market [3]. Specific varieties and enset parts are used medicinally for both human and livestock for
problems like diarrhea, contraception (as an abortifacient), and supporting to discharge placenta [23]. Enset has cultural values
through wedding and funeral ceremonies. During wedding, enset leaves will used on tables for serving food and as skirts for girls
in some cases additionally to being the main food for the ceremony. Elucidated that at funeral ceremony, people beat the
psuedostems of enset laid on the bottom in circle like drums and that they associate with enset leaves on their hands. The members
of the lineage cut all the enset plants when the top of the household dies, to specific their sorrow and desperation [7]. The enset
plant may also sold in some cases and the processed products like kocho and bulla have sold anytime within the rural markets and
towns. Therefore, it has an on the spot cash income source for a family to shop for their daily needs.

2.4. Health and Traditional Medicine Benefits of Enset

Some enset varieties believed to own medicinal value and employed by the enset growing community. For instance, in Areka area,
a spread called sweet which has strongly recommended for treating an individual with bone problem. This could be because it
contains high calcium and phosphorous. Within the central highlands and cities where enset is not a staple, bulla has fed to a
mother who gave birth for strengthening and fast recovery. They also make atmit (gruel) and given to someone caught cold.
Different enset varieties have reported to own medicinal and non-secular (ritual) significances for prevention, healing, and other
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therapeutic purposes [21]. Tayo could be a variety with a lightweight red pseudo-stem and midrib with deep green leaf. The boiled
corm and starchy powder bulla of this variety is eaten with milk to cure ailments like joint displacement and swelling, broken bone
fractures, and accustomed cure similar disorders in stock, specifically it's fed with salt to dairy cows. Some enset clones like Astara
and Tayo have believed to own medicinal values and are accustomed treat human and livestock [44]. The corm of Enset is fed to
stimulate placental discharge, minimize delivery-associated stomachache, eaten with cheese, butter, and milk. Officho, a
dehydrated starch suspension and bulla used along with milk for bone related problems [21]. Furthermore, some clones have used
for abortion or to cut back fertility.

Enset is broadly considered and very important medicinal plant in Ethiopia, with remarkable consistency across diverse ethnic
groups in its reported uses, and the phenotypic traits that characterize medicinal values. Plants used medicinally mostly, but not
consistently have red or reddish purple leaf blades with midribs and pseudo-stems that are red to a varying degree [8]. There are
two principal medicinal properties commonly accredited to enset. First, boiled corm (amicho) of different varieties, often
consumed with milk, allegedly cures fractured or broken bones, second, the amicho of various varieties have consumed with milk
and butter to facilitate placental discharge in both humans and cattle. In some cases, it's going to also induce abortion Identified a
unique phenylphenalenone in Enset, yet as compounds already known from other Musaceae [45]. Phenylphenalenones may have
anti-cancer, anti-bacterial, and nematicidic properties and used the corm or other parts of specific Enset landraces to cure cirrhosis,
diarrhoea or venereal diseases [42, 45]. The following are a number of the Enset clones that are claimed to own medicinal and
ritual values by farmers [44]. Moreover, Choro is fed to a woman immediately after baby delivery to stimulate the discharge of
placenta. In terms of formality significance, planting this clone in their backyard deters away the devil or evil spirits by Kaffa
farmers. The bulla or corm of Tayo are consumed for bone fractures, backache, and swelling displacement of joints treatment.
Shasi wagi (Wagi beli) is suggested for a girl to forestall uterus contraction and relive stomachache after baby delivery. The corm
of Ariko is boiled and fed when an individual catcher’s flu. Additionally, children eat its uncooked stem to stay healthy and gain
weight. However, the scientific clinical studies of those enset medical uses had not reported. In fact, its potential use as glucose
source has recommended thanks to its rich carbohydrate content. Focusing totally on the corm (amicho) by the farmers signifies
their appropriate cognitive content of its better nutrient composition.

3. Conclusions

Enset is a multipurpose evergreen tree crop staple food for significant in Ethiopian population. It is indigenous to Ethiopia and
believed to be originated in the southwestern part of the country. It has several socio-economic and cultural values developed by
the society for many years. Therefore, supplementary food sources of protein and minerals are highly recommended for people
who entirely depend on especially bulla/kocho. Nutritional profile, enset is the best source of carbohydrates, ash and fiber contents
but has less content of proteins and fats. Minerals such as calcium and potassium are abundant in the enset, which is very
important for consumers. Although the protein content is limited, Enset foods possess good concentration of essential amino acids
such as lysine, histidine and isoleusine. Enset products have moderate anti-oxidant properties compared to other staples. In
addition, nutritious varieties need to be selected and promoted. In order to sustain and improve enset cultivation, serious and
continuous work is required to control diseases, improving its productivity, and nutritional schemes. Furthermore, its products
need to be processed in factories with better quality and high market values.

www.ijeais.org/ijamr
69



International Journal of Academic Multidisciplinary Research (IJAMR)
ISSN: 2643-9670
Vol. 5 Issue 4, April - 2021, Pages: 64-72

|
Reference

1.

2.

o oA~

10.
11.

12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

217.

28.
29.
30.
31.

32.

Ethiopia is primarily a land of field crops, which exist in amazing diversity of varieties= (15). Download to

read ... Harlan, J.R. Ethiopia: A center of diversity. Econ Bot 23, 309-314 (1969). https://doi.org/10.1007/BF02860676.
Conference: 14th Australasian Plant Breeding & 11th SABRAO Conference, At Cairns, Australia, Volume: Sabrao

Journal of Breeding and Genetics, VOL. (41), Special Supplement, 2009

Brandt, S.A., A. Spring, C. Hiebsch, J.T. McCabe, E. Tabogie, M. Diro, G. Wolde

Michael, G. Yntiso, M. Shigeta and S. Tesfaye. 1997. The 'Tree against Hunger": Enset-Based Agricultural

Systems in Ethiopia.

Ensete ventricosum (Welw.) Chessmen is a major food security crop in Southern Ethiopia, Olango et al., 2014

S. Stanley, "Enset in Ethiopian economy," Ethiopian Geography Journal, vol. 4, pp. 30-37, 1966.

A. Tsegaye and P. C. Struik, "Analysis of enset (Ensete Ventricosum) indigenous production methods and farm based
biodiversity in major enset-growing regions of Southern Ethiopia," Experimental Agriculture, vol. 38, pp. 291-315, 2002.

M. Shigeta, "The ethnobotanical study of enset (Ensete Ventricosum) in the Sothern Ethiopia," Dissertation, Kyoto University,
1991.

R. Shank and C. Ertiro, A linear model for predicting enset plant yield and assessment of Kocho production in Ethiopia. Addis
Ababa: UNDP Emergencies Unit for Ethiopia, 1996.

E. Westphal, Agricultural systems in Ethiopia. Wageningen, The Netherlands: Pudoc, 1975.

H. Smeds, "The ensete planting culture of Eastern Sidamo," Acta Geography, vol. 13, pp. 1-39, 1955.

T. Bezuneh and A. Feleke, "The production and utilization of the genus ensete in Ethiopia," Economic Botany, vol. 20, pp. 65-
70, 1966.

C. O. Sauer, Agricultural origins and dispersals. New York: American Geographical Society, 1952.

R. D. Baker and N. W. Simmonds, "The genus ensete in Africa," Kew Bulletin, vol. 3, pp. 405-416, 1953.

N. W. Simmonds, "Ensete cultivation in the Southern highlands of Ethiopia: A review," 1958.

C. H. Stigand, To Abyssinia through an unknown land. New York: Negro University Press, 1910.

G. P. Murdock, Africa, its people and their culture history. New York: Mcgraw-Hill, 1959.
N
Z

. W. Simmonds, The evolution of the bananas. Trop. Sci. Series. London: Longmans, 1962.

. Yemataw, H. Mohamed, and M. Yeshitla, "Assessment of phenotypic variability in enset (Ensete Ventricosum (Welw
Cheesman) accessions using multivariate analysis,” International Journal of Natural Sciences Research, vol. 1, pp. 50-59, 2013.
B. Haile, M. Diro, and E. Tabogie, Agronomy research on enset, T. Abate, C. Hiebsch, S. Brandt and S. Geberemariam, eds.,
Ensetbased sustainable agriculture in Ethiopia. Addis Ababa: Institute of Agricultural Research, 1996.

G. Birmeta, H. Nybom, and E. Bekele, "Distinction between wild and cultivated enset (Ensete Ventricosum) gene pools in
Ethiopia using RAPD markers," Hereditas, vol. 140, pp. 139-148, 2004.

Y. Tsehaye and F. Kebebew, "Diversity and cultural use of enset (Enset Ventricosum (Welw.) Cheesman) in Bonga in situ
conservation site, Ethiopia," Ethnobot. Res. Appl., vol. 4, pp. 147-157, 2006.

Z. Yemataw, H. Mohamed, M. Diro, T. Addis, and G. Blomme, "Enset (Ensete Ventricosum) clone selection by farmers and
their cultural practices in Southern Ethiopia,” Genetic Resources and Crop Evolution, vol. 61, pp. 1091-1104, 2014.

E. Taboje, "Morphological characterization of enset (Ensete Ventricosum (Welw.) (Cheesman) clones and the association of
yield with different traits,” MSc. Thesis, Alemaya University of Agriculture, Ethiopia, 1997.

M. Y. Haile, "Cluster analysis for evaluation of genetic diversity in Enset (Enset Ventricosum (Welw.) Cheesman) clones at
Areka condition,” J. Plant Sci., vol. 2, pp. 55-69, 2014.

A. Negash and A. Niehof, "The significance of enset culture and biodiversity for rural household food and livelihood security
in South Western Ethiopia," Agriculture and Human Values, vol. 21, pp. 61-71, 2004.

B. Mohammed, M. Gabel, and L. M. Karlsson, "Nutritive values of the drought tolerant food and fodder crop enset," African
Journal of Agricultural Research, vol. 8, pp. 2326-2333, 2013.

R. Hirose, Y. Tezuka, T. Kondo, K. Hirao, T. Hatta, S. Nemoto, K. Saio, S. Takahashi, and K. Kainuma, "Characteristic
physicochemical properties and potential uses of enset (Ensete Ventricosum) starch: Comparative studies with starches of
potato, sago and corn,"” Journal of Applied Glycoscience, vol. 57, pp. 185-192, 2010.

G. Argen and R. Gibson, "Food composition table for use in Ethiopia I," Swedish International Development Authority (SIDA)
and the Ministry of Public Health, Addis Ababa, Children's Nutrition Unit Report No.16, 1968.

A. Kefale and S. Sandford, Enset in North Omo Region. FRP Technical Pamphlet No. 1. Addis Ababa: FARM-Africa, 1991.
Ethiopian Nutrition Institute (ENI), Ethiopian traditional recipes. Addis Ababa: ENI, Ministry of Health, 1980.

A. Tolera and A. N. Said, "Assessment of feed resources in Wolayta Sodo," Ethiopian Journal of Agricultural Sciences, vol.
14, pp. 6-87, 1994,

A. Nurfeta, A. Tolera, L. O. Eik, and F. Sundstal, "Yield and mineral content of ten enset (Ensete Ventricosum) varieties,"
Tropical Animal Health and Production, vol. 40, pp. 299-309, 2008.

www.ijeais.org/ijamr
70


https://doi.org/10.1007/BF02860676

International Journal of Academic Multidisciplinary Research (IJAMR)
ISSN: 2643-9670
Vol. 5 Issue 4, April - 2021, Pages: 64-72

33.

34.

35.

36.

37.
38.
39.
40.
41.
42,
43.
44,
45,
46.

47,

48.

49,

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

D. Fekadu, "Characterizing farming practices from three regions of Ethiopia on which enset (Ensete Ventricosum) is widely
profited as a multipurpose crop plant," Livestock Res. Rural Dev, vol. 21, p. 213, 20009.

N. A. Todorov, Cereals, pulses and oil seeds, F. De Boer and H. Bickel, Eds., Livestock feed resources and feed evaluation in
Europe. Present situation and future prospects. Amsterdam: Elsevier, 1988.

M. Atlabachew and B. S. Chandravanchi, "Levels of major, minor and trace elements in commercially available enset (Ensete
Ventricosum (Welw.) Cheesman) food products (Kocho and Bulla) in Ethiopia," Journal of Food Composition and Analysis,
vol. 21, pp. 545-552, 2008.

Y. Abebe, B. J. Stoecker, M. J. Hinds, and G. E. Gates, "Nutritive value and sensory acceptability of corn and Kocho-based
foods supplement with legumes for infant feeding in Southern Ethiopia,” African Journal of Food, Agriculture, Nutrition and
Development, vol. 6, pp. 1-19, 2006.

A. E. Elfaki and A. M. Abbsher, "Nutritional situation of potato (Alpha) subjected to Sudanese cooking methods," J. Appl. Sci.
Res., vol. 6, pp. 980-984, 2010.

J. S. Shin, K. M. Kim, D. J. Lee, S. B. Lee, N. R. Burgos, and Y. Kuk, "Resistance levels and fitness of glufosinate-resistant
transgenic sweet potato in field experiments,” Field Crops Research, vol. 121, pp. 324-332, 2011.

T. Abebe, K. F. Wiersum, and E. Bongers, "Spatial and temporal variation in crop diversity in agroforestry homegardens of
Southern Ethiopia,” Agroforestry Systems, vol. 78, pp. 309-322, 2010.

G. M. Mulugeta, Ensete, mimeograph. Addis Ababa: Ethiopian Nutrition Institute, 1987.

K. Steinkraus, Hand book of indigenous fermented foods, 2nd ed. NY: Marcel Dekker Inc, 1996.

B. A. Gashe, "Kocho fermentation," Journal of Applied Bacteriology, vol. 62, pp. 473-478, 1987.

FAO/WHO/UNU, "Protein and amino acid requirements in human nutrition,"” WHO Technical Report Series No. 9352007.

A. Negash, "Diversity and conservation of enset (Ensete Ventricosum Welw. Cheesman) and its relation to household food
and livelihood s ecurity in South-Western Ethiopia,” Wageningen University, PhD Thesis, 2001.

A. Tsegaye, “On indigenous production, genetic diversity and crop ecology of enset (Ensete ventricosum (Welvv.)
Cheesman),” Wageningen University, Wageningen, Netherlands, 2002, Ph.D thesis.

K. Zippel, “Diversity over time and space in enset landraces (Ensete ventricosum) in Ethiopia,” in African Biodiversity, B.
Hube, B. J. Sinclair, and K. H. Lampe, Eds., pp. 423-438, Springer, Boston, MA, USA, 2005.

J. Deckers, M. Tessera, K. Alemu, T. Abate, and R. Swennen, “Enset (Ensete ventricosum (welw.) cheesman,” in Crop
Production in Tropical Africa, R. H. Raemaekers, Ed., pp. 587-591, Directorate General for International Cooperation (DGIC),
Brussels, Belgium, 2001.

S. Workneh and S. Neela, “A review on nutritional profile of the food from enset: a staple diet for more than 25 per cent
population in Ethiopia,” Nutrition & Food Science, vol. 49, no. 5, pp. 824-843, 2019.

S. F. Forsido, H. P. V. Rupasinghe, and T. Astatkie, “Antioxidant capacity, total phenolics and nutritional content in selected
Ethiopian staple food ingredients,” International Journal of Food Sciences and Nutrition, vol. 64, no. 8, pp. 915-920, 2013.

M. Sahle, K. Yeshitela, and S. Osamu, “Mapping the supply and demand of enset crop to improve food security in Southern
Ethiopia,” Agronomy for Sustainable Development, vol. 38, no. 1, 2018.

A. Fekadu, D. Vandeweyer, F. Teffera, K. Vancampenhout, F. Woldesenbet, and L. Van Campenhout, “Effect of fermentation
system on the physicochemical and microbial community dynamics during enset (Ensete ventricosum) fermentation,” Journal
of Applied Microbiology, vol. 126, no. 3, pp. 842-853, 2018.

Z. T. Brihanu and B. Gizaw, “Community indigenous knowledge on traditional fermented enset product preparation and
utilization practice in Gedeo zone,” Journal of Biodiversity and Environmental Sciences, vol. 5, pp. 1-19, 2015.

T. Habte, K. Abegaz, and E. Negera, “The microbiology of Kocho: an Ethiopian traditionally fermented food from enset
(Ensete ventricosum),” International Journal of Life Sciences, vol. 8, no. 1, pp. 7-13, 2014.

B. Gizaw, Z. Tsegaye, and B. Tilahun, “Isolation and characterization of yeast species from Ensete ventricosum product;
Kocho and Bulla collected from Angacha district,” International Journal of Advanced Biological and Biomedical Research,
vol. 4, no. 3, pp. 245-251, 2016.

M. Temesgen, “Improving the indigenous processing of Kocho; an Ethiopian traditional fermented food,” Journal of Nutrition
& Food Sciences, vol. 3, p. 182, 2013.

H. Weldemichael, S. Admassu, and M. Alemu, “Optimization of enset fermentation in the production of Kocho using
response surface methodology,” Acta Universitatis Cibiniensis. Series E: Food Technology, vol. 22, no. 2, pp. 67-75, 2018.
A. Gebremeskel, K. Abegaz, and M. Ahmed, “The Physico-chemical composition and sensorial quality of Kocho bread
blended with wheat (Triticum aestivum) and soybean (Glycine Max) flour,” CPQ Nutrition, vol. 1, no. 4, pp. 1-14, 2018.

T. Karssa and A. Papini, “Effect of clonal variation on quality of Kocho, traditional fermented food from enset (Ensete
ventricosum), Musaceae,” International Journal of Food Science and Nutrition Engineering, vol. 8, pp. 79-85, 2018.

S. Otles, “Health effects of dietary fiber,” Acta Scientiarum Polonorum Technologia Alimentaria, vol. 13, no. 2, pp. 191-202,
2014.

M. M. Ozgoz, M. J. Miller, and G. G. Freund, “The health benefits of dietary fiber: beyond the usual suspects of type 2
diabetes mellitus, cardiovascular disease and colon cancer,” Metabolism, vol. 61, no. 8, pp. 1058-1066, 2012.

>

www.ijeais.org/ijamr
71



International Journal of Academic Multidisciplinary Research (IJAMR)
ISSN: 2643-9670
Vol. 5 Issue 4, April - 2021, Pages: 64-72

________________________________________________________________________________________________________________________________|

61. V. Gianfredi, D. Nucci, T. Salvatori et al., “Rectal Cancer: 20% risk reduction thanks to dietary fibre intake, Systematic
review and meta-analysis,” Nutrients, vol. 11, no. 7, 2019.

62. H. Zeng, D. L. Lazarova, and M. Bordonaro, “Mechanisms linking dietary fiber, gut microbiota and colon cancer prevention,”
World Journal of Gastrointestinal Oncology, vol. 6, no. 2, pp. 41-45, 2014.

63. J. M. Lattimer and M. D. Haub, “Effects of dietary fiber and its components on metabolic health,” Nutrients, vol. 2, no. 12, pp.
1266-1289, 2010.

L./
www.ijeais.org/ijamr
72



