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A BSTRACT 

Different Aloe species can be utilized in \'{trious!orms. HOll'e\'er, A. percrassa has not been 

utilized to its Jullest due to lack oj inJorma/ioIJ. 71I11S, ;n this sflldy Ihe proxima/e. ami­

nutritional, antioxidanl composilion and toxicity of melhanol exlract oj Ihe gel and root a/A. 

percrassa were determined. The proximale composition analysis im'olved the moisilire. crude 

prolein, crude fibre, crude fal. ash and carbohydra/e conlents while the anti-mllritional 

assessment involved f{lI1nillS and phyulle. 71le anlioxidclIIt property was delermined /Ising 

DPPH free radical scavengillg melhod. 71w acule and sub-acute /Oxicities were elYllllated on 

mice by oral administralion of extracts Jor 2-1 hr and 28 days. respeclively. HislOpcllh%gical 

changes on the liver and kidney of mice were examined on haemaloxylin-eosin stained tissue 

sectiolls. The moisture cOnlent covered the uppermost portion of the plant pari, thai is, 97 and 

82.27% of Ihe gel and root, respectively. The gel of A. percrassa was found /0 contain 

carbohydrate (2.27%) and ash (0.45%) content while the root has carbohydrate (8. -11 %), 

fiber (7.59%) and ash (0.88%). The protein and fat (.'ontent were fOllnd 10 be relatively low. 

0.13 and 0.08% in Ihe gel and 0.59 and 0.26% in the rOOI, respectively. The lel'el of minerals 

such as calcium, potassium, sodium and iron in Ihe root extract were 871.03, 387.86, 378.03 

and 9.39 mgl lOO g powder, reJpectively. The gel is also rich in K, Co, Na, P, Z" and Fe 1I'ith 

4765.23, 782.76, 280.15, 3.55 and 3.02 mgllOO g puwder, reJpeclively, The cmfioxid(1II1 

results also indicated thai both exlracts displayed concentralion dependent inhibilory 

activities, though not high, with ICJO values of 108.76 Jar Ihe root and 316.9211g1LJor the gel 

exceeding Ihe standard ascorbic acid with ICJo value oj 41.82 )Jgl L. 111 the gel, /{mnin and 

phytate contents were 5.61 mgl lOO g and 127.90 mgllOO g, respeclively whereas Ihe roOI part 

coll/ains lower lallllill collfelll (49.26 mgl lOO g) bllt higher phylate content 0/1497.20 mg/ IOO 

g on dly weight bases. Concerning lOX icily studies, lite acute toxicity sludy bOlh root and gel 

extracts al a dose rate oj 2. -I of 6 g/kg didn 'l cause mortality or induce physical signs of 

toxicity on mice dllring Ihe 2-1 hr obsen:alioll period. The LDJO oj exfracts oj Ihe rOOI and gel 

of A. percrassa is estimated 10 be grealer Ihall 6 g/kg. The sub-acule toxicity study also 

showed neifher dealh of the mice 1101' significalll difference in /wematological and blood 

chemistry results showed compared to Ihe cOlltrol group. Howel'er. hislOplllhological 

examination slighl focal defects were observed ill Ihe sectioned liver alld kidney 0/ Jour test 

mice. III conclusion, Ihe findings oj Ihe present study suggesl lhat there is an indication that 

A. percrassa contains ill/portalll proximate and mineral compounds IIial may be linked 10 its 

beneficial effects on diet alld heallh II would be worthwhile embarking 0 11 Jurther scielltific 

experimenlalion and investigation Ollihis wlillable IIl11ritional plam and to proll/ole its large· 

scale lIfilizalion so Ihal il call be used as a good SOurce of carbohydrates, minerals andfibres. 

Key word_f.' Aloe percrassa. Anlioxidam, Allti-nlltrienl and Toxicity 
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I. I 'TRODUCTION 

1.1 U:tckground 

Ethiopia is one of populous countries in Africa. The population has increased steadily from 

time to time, from 42.6 million in 1984 to 53.5 million in 1994 and 73.8 million in 2007 (C A 

and ICF, 2011). Also based on the 2007 Population and I-lousing Census and the 20 12 Inter. 

Censual Population Survey the mediulll variant project ion projected the coun try' s total 

population to be 85.8 million for 20 13, 87.9 million for 20 14 and 90 million for 20 15. The 

population growth is contributing to the chall enge o f prov idi ng nutritious and afTordable food . 

The increasing population growth could place ex treme pressure on the agricu ltural land 

causing land degradation or erosion (Waithaka el 01., 2013). The balance between food 

provision and population growth can be addressed through using alternative food sources. 

Utilizat ion of underuti li zed plant species remains lhe major optio n in increasing food supply 

and diversity. Ethi opia is endowed with many bio-resources of huge potent ial and high 

prospects. Espec iall y. plant species which can be used as the main sources o f food are 

abundant in d iffe rent part of the country. However, these potential bio- resources have been 

marginalized by mainstream research institutes and uni versities (Lulekal el al., 20 11 ). 

Among plant species, Aloe contains numerous vitamins, minerals, enzymes, am ino acids, 

natural sugars and other bioactive compounds with soothing the skin, laxative and 

ant imicrobial activi ti es (Mari appan and Shamhi , 20 12), anti-innammatory, ant iox idant, 

aphrod isiac, anthelminthic, antifungal, anti septic and cosmetic va lues for health care (Sahu el 

al. , 2 13). This plant has potential to cure sunburns, bums and minor cuts, and even ski n 

cancer. The external use in cosmetic primari ly acts as skin heale r and prevents injury of 

epithelial tissues, cures acne and givcs a youthful glow to skin. also acts as ex tremcly 

powerful laxative (Rajeswari, 20 12; Pankaj el al., 2013). One of the extensive ly studied 

species, Aloe vera, is applied as a postharvest treatment to inhibit microbial spoilage and 

reduce decay incidence during postharvest storage o f grapes, because of its bioactive 

molecules, such as A/eonill and A/oe-emodin . 'n lese chemicals have shown an ti fungal activ ity 

aga inst AspergiIJus, Cladosporium and Fusarillm (Chauhan el a/., 2014). In add it ion some 

beverages can be prepared from the gcl extracts after removing the toxic chemical A/oin. 

Aloin is found in leaf part of the plant. especia ll y in exudates. To avoid hea lth hazard . 



rcmoving of thc exudates before preparation of the drink is very importam (Lachenmeier el 

al.,2005). 

Aloe percrassa is al so one of tile poten tia l candidate species for food. medicine and cosmet ics 

applicat ions. The plant is unique in that it grows in the marginalized land especiall y in rocky 

mountains. A. percrassa is tradi tionall y used to treat malaria, wound, eye in flammation. pai n. 

treatment, dermatological and gaslro intestinal problems. However. ve ry litt le sc ien tific 

evidences support these claims. Nonetheless, few stud ies showed that this species of Aloe has 

analges ic, anti-inflammatory acti viti es and th is could part ly contri bute 10 their tradi tional usc 

aga inst infectious and inflammatory related disorders (S ibhat and Periasamy, 20 15). 

The root of A. percrassa is usuall y used as animal feed at ti mes of animal food shortage in 

Southern Tigray. Besides, some shepherds used to consume it and express it is sweet. These 

are evidences for the existence of a tremendous opportunity to develop food from the gel and 

root parts of A. percrassa. To secure adequate food that is healthy, safe and high nutrit iona l 

quality. the root and ge l extract of thi s plant is the right candidate to serve as funct ional 

ingredient in the development of new food prod uct. However, lack ing scientifi c in formation 

on the nutritive values and health benefits is a major constraint in its uti lization. 

Diet in Ethiopia is characteri zed by a heavy reliance on cereal s and grains as the primary 

source of energy. This contributes for the absence of food diversity in the country. Unl ike A. 

percrassa other species of aloe are well studied and have scientifi c data on chemica l 

composition and biochemica l acti vities (Ahmed and Hussain, 2013), antioxidant propert y 

(Vidic el al., 2014), safety (Mwale and Masika, 2012) and nutritional benefits. The absence of 

data may affect the likely contri bution of the plant in the diet of Ethiopians. Therefore there is 

a need to investigate the potcnti al uses of A. percrassa in the dcvelopment of new foods. 

though its medicinal use was shown in very few studies (Gcbreli banos el al .. 20 14) 

1.2 Statement of the Problem 

Several species of Aloe have been widely studied and some of them are used as a food. 

cosmetics and medicine but due to absence of studies and lack of awareness on its food 

composition and edibili ty, the use of A. percrassa is limi ted to animal feed only. Thus. 

assessing its potenti al as a food for IHunan and maximizing its production wi ll help in fight ing 

food insecurity. 
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2. OBJECn VE OF TH E STUDY 

2. 1 Ceneral objcClivc 

The main objective of thi s study is 10 evaluate the nutritional value. antiox idant capacity and 

toxicity level of Aloe percrllssa Tad. 

2.2 Specific objectives 

The spec ific objectives of this study arc 10: 

• analyse the nutriti ve va lues of the root and gel of A. percrassa. 

• detennine the antioxidant poten tial of the rOOI and gel of A. percrassa. 

• assess the anti-nutritive e fTect of the rool and ge l of A. percrllssa. 

• investigate the toxic ity o f root and ge l ex tract of A. percrassa. 
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3. LITE RATU RE REVIEW 

3.1 Con lribulions of Edible Wild 11hmts in Food Sccurif)' 

Aloe spec ies are underutili zcd plan t species in different part of Eth iopia. Acco rding to the 

World Food Summit organised in Rome ( 1996), the consensus definit ion of food security was 

coined as " food security exists when all people, at all times. have physica l. soc ial and 

economic access to suffi cient, safe and nutri tious food which meets their dielary needs and 

food preferences for an acti ve and healthy life". The Food and Agriculture Organ izntion of 

the United Nations (FAO) State of Food Insecurity for 2010 assesses that nearl y one billion 

people are estimated to be undernourished, representing al most J 6% of the popul ati on of 

developing countries. This problem needs some so lution. 

Edible wild plants refer to species that are neither cultivated nor domesti cated. but are 

avai lable from the ir wild natural habitat and used as sources of food (Beluhan and Ranogajec. 

20 10). Edible wild plants had high imponance to local populations and the avai lability of 

edible wild plants plays an important role in rural livclihoods through ensuring food security. 

dietary diversity and sustained income. So far , 4 13 wild edible plants of d ifTerent species are 

identified in Ethiopia, 129 species of shrubs, representing the dominant growth foml, 

followed by 127 trees, 121 herbs, and 36 cl imbers. Fruits were the most commonly reportcd 

ed ible parts ofaboul 210 of wild plants reponed for food, followed by leaves 97 and seeds 43. 

Moreover, other parts or products such as gum, nectar, bark, innoresccnce, tubers or a 

combination of two or more of these pans or products were also reported fo r edibi lity in 

different communities (Lulekal el al. , 20 12). 

Edible wild plants are not only relevant fo r certain groups but for everyone in thc communi ty. 

They contribute significantly to thc food supply, particu larl y, in low income houscholds. In 

some rural area the households harvest ed ible wi ld plants for domestic usc and for sale as a 

primary source of income with the wealthy earning more than the poor (Neudeck el (1/., 20 12), 

Edible wild plants are not used during normal times when cul ti vatcd food is abundalll agwn 

and Hassan, 2014), but during seasonal food shortages when household stocks were cmpty 

and the new crop were still in the field (commonly from Jul y to September), collect ing, 

sell ing and consuming wild edible plants largely practiced in different parts of the country 

including Michcw, the place where A. percrassa was collected (Gcbrczegiabher and Tsegay, 

20 15). Many wild fruits that ripen at this time, therefore imponant back-ups of household 

4 
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food and anima l feed are there . Generally. the year-ro und availability of edible wild plants of 

diffe rent species wi th in and across the study areas provi des supplementary food and nutrition 

and presen ts an opportunity fo r trade if prope rl y suppo rted by extension se rvices (FeYSs.1 el 

al .. 20 11). 

Despite their high value. populations of some edible wild plants have been reported to be 

declining due to deforestation , expansion of cultivated areas, and over-harvesting being major 

threats. Sustainable ut ilization and awareness arc needed to respond to these threats. The 

values of edible wild plan ts need to be recognized so Ihat they can receive the conserva tion 

status they deserve and be developed both ill silll and ex Silll, e.g .. through domestication 

(Neudeck el al., 2012). 

3.2 General Descriptions of Aloe 

3.2. 1 Family "Liliacca" 

Fami ly Uliacea is a widely distributed fami ly of about 250 genera and 3,700 species; most ly 

perennial herbs with a rhizome or bulb. The nowers usuall y have six stamen and a superior 

(rare ly semi-inferior) ovary, with numerous anatropous ovules attached to axile placentas. The 

fruit is loculicidal or sept icidal capsule, or aberry (Bhuvana and Hema, 201 4). But according 

to the most recent and widely accepted taxonomic information, the genus Aloe belongs to 

fam il y Aloaceae (Alessand ro and Stefano, 2005). 

3.2.2 Gelllls "A loe" 

Aloe, the semi-tropical plant, has a long and illustrious hi story dating from biblica l times. It 

has been mentioned throughout recorded hi story and given a high ranking as an all -purpose 

herbal plant. Aloe has thi ck , tapered and spiny leaves that grow from a short stalk near ground 

leve l. It is not a cactlls, but a member of the Iree Lil y famil y and is related to other members 

the fam il y such as the onion, garlic and lurnip fam ilies. Aloe's relationship 10 the lily family is 

ev ident from the tubular ye llow nowers produced annually in the spring Ihat resemble those 

of the Easter li ly (Vogler and Ernst, 1999). 

Aloe has rosette of large, thi ck, Sllcculent leaves, which arc sometimes spoiled. The roscltes 

arc s ituated on the ground or on trunks up to 2 m. In rare cases. the thick leaves arc spaced 

along a stem rather than crowded in a roseHe. In most spec ies the leaves arc D·shapcd in cross 
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section, but some have leaves more or less V-shaped in cross section. The leaf margin is 

almost always anned with sharp teeth . The inflorescence is usually branched (occasiona ll y 

simple). the lower branches sometimes branching agai n. Each nower is supported by a bract. 

the shape and size of which arc important for the identi fication of the species. Flo\\cr 

colouration is most often red. orange or yellow, rarely while . The tcpals arc fused to foml a 

lUbe (but free to the base in Aloe steudneri). The upper parts o f the Icpals arc more or less 

rcflexed. The 3+3 stamens are free, inserted at the base o rthe ovary. exerted in the flowering 

stage. The capsule wall is papery o r slightl y woody when mature. The seeds arc irregu larly 3· 

sided to flattened, narrowly to broadly winged (Demissew and Nordal. 20 10). 

Despite the fact that many spec ies of Aloe grown around the world. only two species are 

grown today commercially, with Aloe barbadensis Miller (Aloe vera) and A. aborescens 

being the most popular. A. vera is as old as civilizat ion and throughout hi story it has been 

used as a popular fo lk medicine. It is present in the arid regions of the world. and is be lieved 

to be effective in treating stomach ailments, gastrointestinal problems, skin diseases. 

constipation, for radi ation injury, fo r its anti·innammatory effect, for wound healing and 

bums, as an anti·ulcer and diabetes. Current ly, the plan t is widely used in skin care. cosmetics 

and as nutraceuticals (Noor et ai., 2008). 

The Aloe leaf can be divided into two major parts, namely the outer green rind, incl ud ing the 

vascular bundles, and the inner colourless parenchyma containing the Aloe gel. Description o f 

the inner central part of the aloe leaf may sometimes be confusing, due to the di ffe rent terms 

that are used interchangeably such as inner pulp, muc ilage ti ssue, mucilaginous ge l. 

mucilaginous jelly, inner gel and leaf parenchyma tissue. Technically, the ternl pulp or 

parenchyma tissue refers to the intact Oeshy inner part o f the leaf including the cell wall s and 

organell es, while gel or mucilage refers to the viscous clear liquid with in the parenchyma 

cells (Casper et al., 20 12). Chemical analysis has revealed that thi s clear gel contai ns amino 

acids, mineral s, vitamins, enzymes, proteins, po lysaccharides and biological stimulato rs. 

Publ ic interest in Aloe has grown quickl y, and now there is a considerable amount o f research 

into the various components o f Aloe to find out more about their propert ies and to characteri ze 

these components so that more spec ifi c research can provide clues to the "magic" tha t is 

attributed to Aloe plant (Arunkumar and MUlhusclvarn , 2009). 
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1.1.1 Species "percrllS!ia " 

About 46 species of Aloe are known in Ethiopia and Eritrea; of which 31 species are endemic. 

Aloe percrassa also known as Aloe abyssinic:a var. percrassa baker is one of the spec ies 

nat ive to Ethiopia (Dcmissew and ordal, 2010). In somc rural locations, around Adigrat (a 

northem Eth iopia), A. percrassa is known as "£re-Meeraal "; " /:"re " mcans Aloe. and 

"Meraaf" means bride. The namc is beli eved to have been derived from the fact that gel of the 

plant was widel y used as tradit ional sham poo for brides (Ahrha el al. , 2014). Around 

Maichew (Southern Tigray), A. percrassa is also known as "Abyi-Ere", means thaI large­

Aloe, since it is larger than the other A/oe spec ies around. The species was described in 1875 

based on a plant grown in SI. prtersburg (Leningrad) from seeds sent by Schimper from 

Tigray floristic region in Ethiopia (Demissew and Nordal, 2010). 

1.2.4 Botanical Descriptioll of Aloe percrflssll 

Aloe percrassa Tod is a succulent herb, suckering from base to fonn small groups, commonly 

stemless but sometimes developing erect or decumbent stem up to 80 em long, I 0-1 5cm thick 

(f igure I). It ' leaves are crowded, 40-55x 13- 15em or longer, glaucous-green or grey-green. 

often suffused red, old leaves brown when drying (Figure I B). It 's marginal spine 6- \6 per 

IOcm 2-3-3mmlong, with pale pink to brown tips. It 's florescence is 60·80cm high with 5- 12 

racemes. Its raccmes are cylindrical to conical, 6.5-25c01 long, with 2-5 flowers per cm 

(F igure I A). It 's bracts are ovate acuminate, 8-1 0-16-20x2.5-3-6mm, pedicels 11 -17-20mm 

long, It 's perianth arc cylindrical, 17-23 mm long, 4·601 m wide pressed; outer lobes free for 5-

7 mOl and flowers in September and October and occasiona lly in March and April (Figure \ ) 

(Demissew and Nordal, 2010). 
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Figure 1. Aloe percrassa (plant), (A) Flower (B) Leaf 

(photo taken on January 10.201 6 from Bclaga area, Maichew) 

3.2.5 Geographical distribution 

The genus Aloe, which includes about 400 species, has wide di stribution in Africa especiall y 

south of Sahara, includ ing Madagascar and Mascarcnes. Few species reac h the Arabian 

Peninsula and Socotra. The genus was introduced to the Mediterranean region and the West 

Indies a long time ago. A. percrassa grows in sparse ly vegetated rocky slopes and outcrops 

between 2100 and 2700m in Ethiopia (Tigray, Gonder) and Eritrea (Demissew and orda!. 

20 10). 

3.3 Phytochemical Composition 

Phytochemicals are non-nutriti ve plant chemicals, naturally occurnng biologically active 

compounds in plants (Rajcshwari el al., 2014). Aloe plants are store houses or different 

secondary metaboli tes be longing to different classes or compounds. They elaborate many 

types or compounds, such as alkaloid5, aflfhraqllinones, prc-allthraqllillOIICS. allthrones. 

bialllhraquinoid.5, chromolles, jlcl'volloitis, cOII",arills and pyrones (Dagnc el al .. 2000). 
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Anthraqllinones arc mam active constituent of Aloe plants latex. including the 

hydroxyanthracene deri vat ives aloins A and B. barbaloin. isobarbaloin. and emodin. 7-

"ye/rm.Jl%ins A and B, aloeemodin, resins. aloesin and its aglycone a/oesone. chromolle 

derivatives and chrysop}ulnol (Sikarwar Mukcsh el 01., 2010) . 

Aloe plant products arc o nly suitable for human consumption i f they arc free from aloill, a 

native Aloe constituent that acts as a laxative and is supposed to be a D A-dalllaging and 

carc inogenic agent. Entering of aloin can be prevented during production process i f the outer 

layers o f the Aloe plant, contains the highest quantities of aloin, arc care fu ll y d iscarded before 

extracting the juice (Lanchenmeier el al., 2005). A. \.'er a products may be considered aloill­

free if it is be low the max imum limit of 0.1 mg/I (Logaranjan el 01., 20 13). Treated with 

activated carbon is important to remove aloin from the extract, in case of possible 

contamination of the latex with the gel. There are basic methods of extraction of aloe leaf: 

such as Traditional hand filleted Aloe processi ng, whole leaf Aloe processing and lotal 

process Aloe processing, with different unit operat ion (Ramachandra and Rao, 2008). In 

general, Aloe plant is rich in phytochemicals such as saponins, Phenols. Alkaloids and 

Flavonoids that are important ingredients in phannaceutical and cosmetics industries 

(Adesuyi,2012). 

3.4 Nutritional Composition 

The nutritional constituent of A. percrassa is not we ll stud ied , but some Aloe spec ies are 

studied and have important nutritional value. Two of the species: A. vera and A. Jerox, are the 

most wildly used species of Aloe plant as source of nutrients in the fom, o f j ui ce, beverage 

and food additives (Lachenmeier el al., 2005). Both A. \,eNt and A. Jerox has differen t 

nutritional consti tuents like carbohydratc, im portan t amino ac ids, minerals and vilamins 

(I'laque, 2010). A. \~era gel contains a large range of vitamins such as vitamin A. B-Group 

vitamins incl uding vitamin BI2, vitamin C, vi tamin E and fo lic acid and also it contains 

important amino acids including 19 of the 20 amino acids needed by the human body and 

seven out of eight essential ones (Table 1). A. \~era also includes quite an impressive range of 

fa lly acids. Aloe contains three plant sterol s, which arc important fa lly acids. cholesterol 

(which lowers fats in the blood), campcstero i, and B-sitosterol. Other fatty acids include 

lino leic, linolenic, myri sti c, capry lic, oleic, palmitic, <Uld stearic are also found in Aloe plan t 

(Rajeswari, 201 2). 
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1.4. 1 Carbohydrates 

Aloe l'era gel is a popular dietary supplement ingredienl. ugars are derived from the 

mucilage layer of the plan t under the rind. su rrounding the inner parenchyma or gel. They 

fonn 25 percent o f the sol id fraction and comprise both monosaccharide and polysaccharides. 

The most important arc the long chain polysaccharides, comprising gl ucose and mannose . 

known as the gluco·mannans. The polysaccharides arc absorbed complete and appear in the 

blood stream unchanged hence they act as Il11lllunomoduialory (Duncan et 01., 2008). 

Commonly Aloe has two sugary clements, Illonosnccharide's (glucose and mannose), are 

simple molecules, and polysaccharides (acemannan and ce llulose) arc complex molecul es 

(Bassetti and Sala, 2005). In addition, A. barbadensis is also ri ch in carbohyd rate (73.07% of 

dry base matter) and can be used as a good source o f carbohydmtc {Adcsuyi. 20 12}. 

3.4.2 Minera/s 

In A. Vera, about 20 minemls are found including calc ium, magnesium, zinc, ch romium. 

selenium, sod ium, iron, phosphorus, potassium, copper, and manganese {Nwaoguikpe el a/., 

2010}. Accord ing to Pawar and Kamble (2015), A. Vera is free from some heavy and toxic 

metal s like mercury, silver, cadmium, lithium, beryll ium and bismuth . 

Table 1. Food constituents of Aloe {Bhuvana el al., 20 14} 

Essentia l-

Sllccharides Vita mins amino acids Enzymes Mincr:11s 

Cellulose BI , B2, B6, BI2 Lysine Cyclooxygenase Calciulll 

G lucose Ascorbic Acid Threonine Ox idase Sodium 

Mannose Choline Valine Amylase Chl orine 

L-rhamnose a-tocopherol Leucine Lipase Potassium 

Aldopcntose p-carotene Isoleucine Alkaline Phosphatase Copper 

Folic ac id Phenylalanine Carboxypeptidase Magnesium 

Methion ine Catalase Iron 

3.4.3 Vitamins 

The number of people who take vitalllin supp lements is increasing due 10 a greate r awareness 

of its benefit. In the USA it is estimalCd currentl y that between 51 % and 61 % of the 
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popul ation consume vitamin supplements. The e lderl y popu lation is greatl y increas ing in 

developed na tions. This group is espec iall y vul nerable 10 vitamin defic iency. due to age· 

re lated decreases in absorption, reduced food intake. and increased drug uses (Vinson ef (II., 

2005) . A. Vera is a useful source of vitamins and it contains a large range of vitamins, taking 

of Aloe juice contains many vitamins. including lhe important antioxidan t vitamins A. and 

E, vitamins BI (thiamine), vitamin 132 (ribo flav in), vitamin 131 2. niacin, Choli ne and fo lic 

acid (Rajeswari el (I/. , 20 12). 

3.4.4 A millo acids 

Aloe ge l contains important amino acids including 19 of the 20 amino acids needed by the 

human body and seven of the nine (Table 1) essential ones that just cannot be synthesized by 

human body (Nwaoguikpe et al. , 2010; Rajeswari et af. , 201 2). Us ing HPLC the essential 

amino acids such as threonine (7.4 ppm). val ine (1 2 .5 ppm), melhionine ( 11.6 ppm), 

isoleucine (14 ppm), leucine (17.7 ppm), phenylalanine (13.8 ppm), and lysine (36 .5 ppm) arc 

studied from A. vera gel extract (Sugiastuti , 20 12). 

3.5 Commercial Use of Aloe 

Commercially, thousands of Aloe based products are available in the world market, some of 

them can be found in the form of pill s, sprays, ointments, lotions, liquids, drinks. jelli es. and 

creams (Nandal and Bhardwaj , 201 2) . Globa llll rllover of raw Aloe leavcs attains 70-80 

million USD, for the next fi ve years which is expectcd to grow at a ratc o rJ5%. U A suppli es 

thc major bulk of Aloe in the world markct having a share of 60-65%, whereas Latin 

American countries with 20-25% and Australia, China and India have a markct sharc o f only 

10% (Das and Chaltopadhy. 2004). 

The unique properties of this plant arc decp penctration antiscptic, stimulates cel l growth and 

new ti ssues, clearing effects on nervous system, dietary fi brc. nonnalization o f mctabolic path 

way. Due to this property Aloe plant is ex tensive ly preferred as a nalU ral product with 

medicinal and therapeuti c propertics; di etary supplements and cosmetics. Also it has been 

used as a novel functional foods production of gel containing healthy drinks/bcvcragcs. 

(Banjarc et al. , 20 14). Many of the health benefit s o f thi s plant have been associated with 

polysaccharides contai ned in the gel of the leaves (S ingh. 201 0; Banjare et al., 20 14). 
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3.5.1 Medicilltll ilse 

Stud ies showed that different Aloe spec ies have difTcrem medicinal efTects. For example, A 

\'era has antimicrobial acti vities (Shireen el al.. 20 15). anti oxidant acti\ it) , anti-diabetic 

efTects. immunomodulatory effects. lipid lo\\ ering effects. hepatoprotecti\e acti\'ities, 

analges ic and ant i-innammatory effects (rvlwale and Masika. 20 10; Banjarc el al .. 2014). 

wound heal ing cffects, ant i-cancer cffects (Harri son. 2009). reli eving intestinal problems. 

increasing high density lipoprote in (HDL), reducing low dens ity lipoprotein (LDL). fi ghting 

acquired immune de ficiency synd romc (AIDS), mi nimizing allergies and improving immune 

system (Ahlawat and Khatkar, 2011). Dermatologica l hea lth benefits of A. Vera include its 

application in wound healing, treating burns, protection against skin damage from x-rays and 

also used for sk in hydration (Ahlawat and Khatkar. 201 1). 

The latex of A. Vera is officiall y approved as a laxative in the U.S .. England. and Germany. 

The Gem13n commission recommends the use of Aloe for occas ional constipation and for 

conditions that require a soft slOol, such as anal fi ssures. haemorrhoids. and after rectal or anal 

surgery. Externall y, the latex is used li ke the gel and as a soothing agent in treating burns and 

mild cuts. (S ikarwar Mukesh et al. , 20 10). 

Aloe powder has an important app lication III pharmaceutical product preparation. lise as 

excipients, in sustained release pharmaceutica l dosage forms; enhance the intestina l 

absorption and bioavailability of co-admini stered compounds (Ham man. 2008: Singh el al. , 

201 0). 

There IS paucity of information on the medic inal effect and food value of A. percrassa 

worl dwide. But the existing few studies showed the medicinal effect of the leave extracts of 

th is plant. To mention some of thCIll, the analgesic activity of the leaf latex of A. percrllsslI 

demonstrated by Geremedhin and Pcriasamy (20 15) justified thei r traditional use for 

treatment of pain. Gebrel ibanos elal., (20 14) also provcd that their traditional uses against 

infect ious and innammatory related disorders and Gerclllcdhin (20 14) justified the traditional 

use fo r treatment of malaria. 

3.5.2 Cosmetics 

The usc of Aloe plan t in the field of cosmctic industry is increasing and wide varicty of 

products contain Aloe in one fo rm or in another for de livering specific acti vi ty (Basmatakcr ef 
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al., 20 11 ). Ii is commercially used as soaps, shampoos. creams. 10lions and other beaut) 

purposes products. Because of its hi gh penetrative ability Aloe is used as a base to carr) other 

acti ve ingredients deep in to the skin to nourish the dermis (Joseph and Justin, 20 10). Due to 

high water content. it hydrates or moisturizes the skin. \,hen applied topically. It also rcmo\es 

dead skin cell s and rejuvenates the skin . Aloe increases the elasti ci ty of the skin through 

collagen and elastin production (Das and Chaltopadhy, 2004). It helps supply oxygen to the 

skin cell s, increasing the strength and synthesis of skin tissue and induces improved blood 

now to the sk in through capill ary dilation (PoLLnikar. 20 12). It al so reduces the fomlation of 

melanin and any tendency to hyper-pigmentat ion. People with oily skin can prevent formation 

of pimples and acne by usi ng thi s gel. Scarring and scratch marks arc some of the signs of 

aging which can be prevented by the antioxidants present in this plant. It also used as natural 

treatment for dry hair and dandruff (Rajeswari, 20 12). 

3.5.3 Food alldfeed source 

Aloe vera gel has wide application in food industry such as manufacturing of son drinks. 

yoghurts and j ams (Jayabalan and Karthikeyan. 20 13). instant tea granules, candies. alcoholic 

beverages, icc cream, ready to usc drink. health drink, soft drink, laxative drink. A. \'era 

lemon juice, sherbet, Aloe sports drink with electrolyte, d iet drink with so luble fiber. 

hangover drink with B vitamin, healthy vegetable juice mix , tropical fruit juice with aloe vera , 

aloe vera yoghurts, aloe vera mix for whiskey and whi te bread. cucumber juice with A. vera 

(Hamman, 2008; Ahlawat and Khatkar, 20 11 ). FDA (Food and Drug Admi ni stration) 

approved the gel of A. vera whole leaf extract (which combines both the gel and latex) and A. 

I'em decolorized whole leaf extract (from which most of the latex components have been 

removed) are popular as di etary supplements for various systemic ailments (Steenkamp and 

Stewart, 2007; Mukesh et al., 2010). A. "era gel used in beverages industry as bitler 

navouring agent. In the USA, it is becoming a cOlllmon phenomenon for people to add the 

powdered extracts of Aloe to their food or take one of the many navoured A. ,'era drinks 

(Eshun and He, 2004). 
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3.6 Use of A. Percrasstl 

3.6. / A. percrasstl as tlflima/ feed 

Livestock in Tigray region ma inly get their fed from crop residues aner the crops arc 

harvested. during thc time when crops nrc not yet hnrvestcd and most of the grazi ng lands arc 

covered by crops scarcity of feed is very cOlllmon. The problem of feed is more aggravated in 

arid and semi-ari d areas of the coun try. wi th erratic and unre liab le rainfa ll , where moderate 

and severe droughts are common (l3 irhane, 1997; lIail e el af., 2002). TIle farmers find 

d ifferent so lut ions for their animal feeds. Root of A. percrassa is one of the plants that arc 

used by tlie farmers in Maichcw, Southern Tigray, during that period. I>reparing thi s plant 

ready to feed to the animals starts from gathering the root from the fie ld, removing the outer 

part of the root and then chopped in to small pieces and finally makes it ready fo r animal feed. 

Since th is plant is found mainly in Rocky mountain of Michew and areas where the feed 

scarcity is common, use of A. percrassa root for animnl feed is common. 

3.6.2 A . percrassa as soil and water conservation 

Land degradation is a serious global problem. Tigray contains the largest degraded land in 

Eth iopia's highlands (Fitsum el of., 1999). The land fonn is genera lly rugged and broken; the 

so ils are shallow, stony and rocky (SAERT, 1994). They arc characterized as margi nal land. 

Sleep slopes favour runoff. For the last few years' the government and non-gove rnmental 

organizations have implemented various land rchnbilitation programs to address these 

problems through the introducti on of conservation methods sueh as stone terraces, soi l bunds. 

area enclosure and A-forestati on. Among this the predominant one is area closures. through 

tree planting and physical conservation measures such as terracing (Mebra t. 20 15). This 

method has indispensible role for rehabi litation of degraded lands. animal conservation. so il 

deve lopment and conservation (Tiki et al. , 20 15). Some sleep and mounta inous areas in 

southern Tigray have been covered wit h natu ral Aloe plant thus prevent ing the area from 

severe run-ofT as we ll as eros ion. A- fo restation using endogenous plants is vcry important in 

water and so il conservation. A. percrassa is one of the plants that grow in the rocky 

mountains of Maichew, Southern Tigray, and tradit ionall y used in lerrncing. 
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3.6.3 A. perCrfl!'iSllliS Source oj " o" ey 

According to Crane (1990). from 250.000 plants in the \\orJd. about 40.000 plan! species are 

im portant for honey bee as a food Source. Due to its wide climatic variabi lity. Ethiopia is 

endowed wi th diverse and unique flowering plants of 6.000 to 7.000 species thus making it 

highly suitable for large number of colonies and long practice in beckceping (Gcl.hagn. 2007: 

Gidey and Mekonen, 20 10). Tigray region has also various agro ecological zoncs lhat arc 

sui tablc for thc gro\\1h of difTcrent bee flora and developmcnt of apiculture. h is estimated 

that the region has about 202,000 bee colonics across thc difTercnt ecologica l zones (Ayalcw. 

2004) contributi ng abo ut 5% of the Ethiopian honey and bee wax production (Mc1aku el af .. 

2008). Based on the stud ies of Equar el al ., (20 I 5) and Gebrcltlcskcl ef al.. (20 I 5) one species 

of Aloe, A. berliana, is one of those common honey bee nora plan! spices in Tigray. 

Scientifically use of A. percrassa plant as rcsource of bec flora is nOI yet sludied. but from 

indigenous knowledge of beekeepers, A. perc:rassa is one of sourccs of red and yellow colour 

honeys in mountainous area ofMaichew, Sout hern Tigray. 
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4. 1ATERIALS AND METHODS 

4. 1. Collection of Planl Material 

Aloe percrassa plant was collected from Bolago area in Maichcw, Southern Tigray, Ethiopia 

(Figure 2). Maichew is located at 665 km nonh of Addis Ababa along the highway which 

runs to Mekelle. It is located at 12°47 'N longitude and 39°32 'E latitude. Its elevation is 2,479 

meters above sea level whereas Bolago is 3,500 m.a.s.1. (http://en.wikpcdia.org/wikl 

Maychew; Meire el al., 2012). The samples were identified and authenticated by Prof. 

Sebsibe Oemissew at National Herbarium of Ethiopia, Department of l3iology, Co llege of 

Natural and Computational Sciences, Addis Ababa Uni versity. 

Figure 2. Map ofTigray Regional State 

(Source: www.ligroionline.comltigrai stat .html) 
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" .2. I' reparation of Samples 

The whole leaves were clcaned by washing them individuaU) \\ ith tap water (Appendh: I A). 

after removing the dirty matter by washing. \\cighed individual leaf using Fx-320 Electronic 

balance. (made by A and B company Limited. Japan). Thc cortex was careful! ) sepanltcd 

from the parenchyma using plastic knife manually (Appendix I B) (Ramachandra and Rao. 

2008 and M1II10Z el al., 20 15). The extmcted ge l was we ighed to calculate the gel yield. The 

gel was collected in a plasti c con tai ner for further Iyophil izating using Chris alpha 2-41..0 plus 

lyophilizer (Martin Christ Gefri crt rocknungsa nlagen Gmbll. Germany) under vaCUUTll 

(Appendix 2). The lyophil ized material (API>cndix 3 A) was reduced to powder using mortar 

and pestl e (Appendix 3 B) and stored at room tcmperature in closed glass nasks to prevent gel 

humid ificat ion until analysis were conducted 

The root of A. percrassa was thoroughl y washed with lap water and rcmoved the dirty matters 

wi th its outer part using kni fe (Append ix 4 A). Then chopped into small pieces (Appendix 4 

B) and dried in an oven at 40°C and the dry materi al was powdered using grinder for 

proximate and antioxidant studies (Appendix 5). 

Powders of both the gel and root were re-extracted by 80% methanol usmg maceration 

technique, and allowed to stand at room temperature for 72 hrs with frequcnt agitation using 

shaking water both, until the soluble matter wcre di ssolvcd. The mixtures wcre filtcrcd using 

Whatman filter paper (0 .45 ~ filter units). Finall y the cxtracts were conccntra ted using a 

rotary evaporator at 40°C under rcduced pressure. Toxicity studics werc conducted (ll anda . 

2008; Arunkumar and Muthusclvam, 2009; Doughari. 20 12). 

4.3 Proximate Chemical Analysis 

4.3. 1 Determiltlltiolt of th e moisfllre COllie'" 

Moisture content of the samples determined according to (AOAC. 2000) using the official 

method 925.09. A clean dried and covered nat aluminium dish was weighed and about 5g of 

the sample was transferred to the dish. The di sh was placed in the oven (Memlllcrt 8S4 

Schwabach, Germany) at 10SoC for Shrs and cooled in desiccators and re-\\c ighed. Thcn. the 

moisture content was calculatcd by the formula : 

Moisturc contcnt (%) = ['((wcight of fresh sample-wcight of dry samplc)/(wcigllt 

of fresh sample))1 x 100 
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4.3.1 /Jelermill fl lioll of crude prolein 

PrOicin content was determined according to (AOAc' 2005) using the official method 979.09. 

A digestion flask containing about I g of sample, to \\ hich 6 mL of acid mixture (cone. 

Sulphuric acid and cone. Orlhophosphuric acid) and about 3 g of catalyst mi xture (K2 0" and 

Selenium) was added and heated to about 370°C. Digestion was continued until clear solution 

was obtained. Distillation was take place by add ing 25 mL of 40% aO Ii and using 285 IllL 

of boric acid with 10 drops of indicator solution. Finall y. the di still ate was titrated with 

standardized 0.1 N sulphuric acid to a reddish co lour. Then, crude protei n content was 

estimated using the formula: 

Where, 

Total nitrogcn~ ((V,-V ,) x N x 14.007 x 100)/1V) 

VI = Vol ume in of standard sul furi c acid solution used in the titration for 

the blank detenni nation. 

V1 = Volume in mL of standard sulfuri c ac id solution used in the titration for 

the test material. 

N = Normality of standard sulfuric acid. 

W = Weight in grams o f the test material. 

N.B. Crude protein content percent per weight = total nitrogen x 6.25. 

4.3.3 Determillatioll of crude f at 

Clean and dried th imbles conta ining about 2 g of dried samples were cove red with fat free 

COlton at the bottom and lOP and placed in the extraction chamber. Extraction was taken place 

for at least 4hr accordi ng to (AOAC, 2000) official method 450. 1. The crude fat content was 

dctcmlined by the fomlUla: 

Where, 

Weight of fat (Wf) = W.-Wb 

Wa = Weight of extraction flask after extraction . 

Wb = Weight of extraction flask before extraction. 

Crude fat content [gi l 00] = (Wf [I 00 - moistllre. %]/Wd) 

Wd = Dried sample obtained afier dClenninat ioll o f mo isture. 
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4.1.4 /)etermiu fl ti{) 11 {)f crude fiber 

Analysis of crude fiber of the s..1 l1lp les was conducted using the melhod of (AOAC, 2000) 

official method 962.09. Brieny. about 1.5 g wcighed samplcs was lrans ferred into a 600 mL 

beaker and 200 mL 1.25% sulfuri c acid was added and bo iled for 30 min. Recording was 

taken by plac ing a walch glass over the mouth o f the beaker for 30 min heati ng by gently 

keeping the level constant with distilled water. 20 mL of 28% KOI] was added and boiled 

gentl y for funher 30 min. Subsequently. washing was conducted wi th 1% sulfuric acid, NaOIi 

and aceton. Then, it was filtered and dried in the electric oven at 1300e for 2hrs. Furthermore, 

il was cooled at room temperature for 30 min in a desiccator and weighed, and then 

transfe rred to a crucible Illume furnace for 30 min for ashing at 5500e. Finall y. it was cooled 

aga m m desiccators and re-weighed. The emde fiber content was ca lculated by lIsing the 

formula 

Where, 

Crude fiber contcnt I(gl i 00)] = 1«(w,-w1) ' ( 100 - m))/w))] 

WI = Crucible weight after drying 

W2 = Cruc ible weight aftcr ashing 

w ) = Dry weight 

III = % moisture of the sample 

4.1.5 Determination of total as" 

A dry porcelain d ish containing about 2.5g sample was placed in a mumc furnace at 550°C 

for 5hrs and a llowed to coo l in desiccator and weighted, the ash content was determined by 

(AOAC, 2000) using the oflicialmelhod 923.03 and applying a s imple formula: 

Where, 

Total ash 1%] = [«w,-w)/ (w,-w»1 x 100 

w = Weight in grams of empty di sh 

WI = Weight in grams or the di sh plus the dried tcst matcria l 

W 2 = Weight in grams of the di sh plus ash 
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4.3.6 De/ermination of lowl carho"ydrtlles 

Total carbohydrate contents of the samples \\ere determined b) subtraction of the abo\c 

measured parameters fro m 100% as per Ot itoju (2009). 

Total carboh ydrates [%] = 100 · 1%Moisture + % Protein+ % Fat + % Ash +~{, fiber) 

4.3.7 Mineral ana~vsis 

Calcium, phosphors, Iron and ZIIlC were detcrmi ned by Atomic Absorption 

Spectrophotometer, while sodium and potassium were determined using Flame Photometry 

(Osborne and Voogt, 1978). The ash obtained afte r dry ashi ng at S2SoC was treated with 7 mL 

of 6N HCI to weI it completely and IS mL of 3 r I-I CI was added and the dish \\ as heated on 

the hot plate until the solution j ust boils. Then. il was cooled and fil tered again 10 mL of 3 I 

HCI was added to the dish and heated until the solut ion j ust boi ls. Finall y. it was cooled and 

fi ltered into the graduated nask. Cali bration curves wcre prepared by plolt ing the absorption 

or emission values against the metal concentration in mgl lOOg. Readings were taken from the 

graph which depicted the metal concentrations that correspond to the absorption or emiss ion 

values of the samples and the blank . 

The metal contents were calculated by using the fo rmula: 

Metal contcnt [(mg/ IOOglJ = [«(A-B)'V)11 0W)] 

Where, W = Weight of sample in (g) 

V = Volume of extract (mL) 

A = Concentration of sample solution (~lglrnL) 

B = Concentration of blank so lution (pglmL) 

4.4 A lJlioxidllll/ Actil1ily 

The antioxidant activity of the samples was evaluated spectrophotometrica ll y by us ing DPPII 

method (Wi ll iams el af. , 1995). Different concentrations of the extracts 20. 40, 80. 120. 140. 

160 and 200~lglL were prepared. From this solution 1 mL was taken and added to 2 mL ofa 

freshly prepared DPPH solu tion (0.0 I mt ... I). Each parti cular sample was mixed thoroughly and 

kept in the dark for 30 min , at room tcmperatu rc, then after, each mixture was tested for the 

DPPH radical scavenging acti vity by reading the absorbance at SI7nm on a UV-VI 
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spectrophotometer. A blank was prepared b) mlxmg I mL of methanol \\ ith 2 ml of the 

D1>PI-1 so lution (0.0 I mM) and reading was token at same wavelength . In addition. blan~ 

sam ples were prepared wlth I mL of each extract and 2 mL of methanol. All experiments 

were carried out in tr iplicate. The antioxidant acti vlty was calculated b) the following 

formula: 

Where, 

Antiox idant activity (%) "" I({\C ·AE) lAC] x 100 

AC = is the absorbance o r a DPPI-\ solution without extract 

AE := is the absorbance orthe tested extract, which is equal to the absorbance 

of the plant extract plus the DPPI-I (0.0 1 mM) minus the blank ex tract 

absorbance (Ribeiro el al., 2005). 

As standard, ascorbic acid at different concentration 20-240 ~Ig/L was used. The ICso va lue. 

defi ned as the concentrati on of the sample leading to 50% reduction of the initial DPPII 

concentration, was calculated from the linear regression of plots of concentration of the test 

ex tracts. 

4.5 Anti-nutritiona l compos it ion of A. perCrllSS(1 

4_5. 1 Determinatioll of TUllIIius 

One gram of sample in a screw cap test tube was we ighed, 10 mL 1 %I-ICI in methanol was 

added to the tube containing the sample, the tube was placed on mcchanical shaker fo r 24 hrs 

at room temperature, and centrifuged at 1000g for 5 min. One millilitre supernatant was taken 

and mixed with 5 mL of vanillin·I-ICI reagent in another test tube . Waited for 20 min to 

complete the reaction. The absorbance was read at 500nm. 

Standard solution was prepared as follows; 40 mg D-Catcchin was weighed and di ssolved in 

100 mL of I%HCI in mcthanol (stock) and O. 0.2. 0.4. 0.6, 0.8 and I mL of stock solution was 

taken using a test tube. Thc so lution was adjusted to I mL with 1% I-I CI in mcthallol. 5 

vani llin.HCI reagent was added to each tube, and waitcd for 20 min to complete the reaction. 

Finally the absorbance was read at 500 !lIll . Using SPSS Plot the ca libration curvc 

(absorbance Vs concentrat ion) and slope and the intercept were found out (Dunls. 197 1: 

Maxson and Rooney, 1972). 
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Tannin in mglg "" (A.i-A~}- Inlerccpt 
Slope x d x \, 

Where, 

As= Sample absorbance 

Ab= Blank absorbance 

d = Density of so lution 

W = Weight o f sample in gram 

4.5.2 Determillatioll o/phylate 

About 0.5 g of dried samples were extracted wi th 10 mL o f 0.2N HCI for 1 hr at an ambient 

temperature and ccntrifugcd in 3000 rpm for 30 min; the clear supernatant was used for the 

Phytate est imation. 2 mL of wade reagent was added to 3 mL of the supernatant sample 

solution then homogen ized and cen trifuged the solution in 3000 rpm for 10 min . The 

absorbance at 500 nm was measured using UV.Vis spectrophotometer. The Phytate 

concentration was calcu lated from the difference between the absorbance of the blank (3 mL 

of 0.2N HCI + 2 mL of Wade reagent) and that of assayed sample. The amount o f phyti c acid 

was calcul ated using phytic acid standard curve and result was expressed as phytic acid in 

~lglg fresh we ight (Latta and Eskin, 1980; Vaintraub and Laptcva 1988). 

4.6 Toxicity Studies 

4. 6. J A cute toxicity 

The crude methano l extracts of the gcl and roo t of A. percrassa were evaluated for thei r 

tox icity in fema le non-infected Swiss a lbino mice 6-8 wcek age and with weight of 25-35 g. 

For each extract test, 20 mice were used by randoml y allocating them into four groups each 

with fi ve mice. Prior to ora l admini stration of a single dose of each ex tract. the mice werc 

deprived from food for 3 hrs (OEDC 423. 200 1). 

A s ingle dose of the extract 2g1kg. 4g/kg and 6g/kg were given. Feed was provided 

immediately afte r dosing and signs of intox ication was observed for I hr and continucd for 4 

hrs. and thereafter foll ow lip continucd over a period of 24 hrs fo r physical and bchaviourn l 

changes suc h as ha ir erection. red ucti on in motor activi ty. reduction in feedi ng acti vity. 

rigidity. sleep. mortalit y, and other visible signs of acute tox ic ity. Intox icat ion follow up was 

ex tended up to 14 days (OEDC 423, 200 I). For each cxtract dose levels. body weight 
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paramClcr was considered at day zero (before the eXlract was given) and da) founeen I' mall) . 

the LDso were calcu lated (Akhi la el al.. 2007). 

4.6.2 S ub-acute toxicity 

Female Swiss albi no mice were divided into scven groups of fi ve mice each for the sub-acute 

tox icity stud ies of the root and the gel. Ora l admini strmion o f various concentrations of 

methano l ex tracts of the gel and root of A. perCrlISSlI was made on dail y basis for consecu ti ve 

28 days (A ppend ix 6). Group I rece ived di sti lled water and serve as the con trol while groups 

2. 3 and 4 were received ge l extract (2, 4 and 6 gfkg body weight) and group 5. 6 and 7 

methanol extract o f root (2, 4 and 6g/kg body weight). The we ights of the mice were taken on 

weekly bases. The mice were fasted for four hrs on the 28 th day. weights were laken and 

blood samples were coll ected from j ugu lar vine fo r fu rther analys is of haematology and blood 

chemistry. Finall y, they were euthanized and the li ver and kidney were collected for 

histopatho logical ana lysis (OECD 407, 2008). 

4.6.2. 1 Haemato logical analysis 

At the end of the 28th days of treatment, blood was collected using vacuta iner coated with 

ethylene-diami ne-tetra-acetic ac id (EOTA) to prevent adhesion protei ns (coagul ,lI ion factors) 

in cell-ce ll and cell-matrix interactions for haematological studies. Hae matological analysis 

was performed using an automatic haematological analyzer (XT- 1800i , Sysmcx. Japan) at 

Ethiopian Publ ic Health Institute, Add is Ababa, Ethiopia . The blood parameters measured 

were: white blood ce ll (WBC), red blood cell (RBC), platelet. mean cell volume (MCV). 

mean corpuscular haemoglobin (MCH) and mean corpuscul ar haemoglobin conccntration 

(MCHC) (HofT and Rlagt, 2000). 

4.6.2.2 Blood chemistry analysis 

The parameters analysed rrom the blood samples co llected at the cnd of the sub-acutc tox icity 

studies were aspartate aminotransferase (AST). alan ine aminotransferase (A Ll). alkaline 

phosphatase (ALP) , urea, and creatinine. The analysis was performed using (COBAS 6000. 

C 501, Roche, USA). 
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4.6.2.3 Il istopathological analysis 

Tissue samples (liver and kidney) were taken immediatel) after sacrificc and tmnsferrcd b) II 

blunt forceps to a test tube containing 10010 buffcred neutral fonnalin that completely 

immerses the ti ssues for the purpose of fixation after blood collection (Lamberg and Rohstein. 

1978).The fixed ti ssues were washed in a ru nning tap \\ater for 40 min to remo\c the fixativc 

agent. Following washing. tissucs wcrc dehydrated in a series of an increasing graded clhanol 

(i. e. in 70%, 80%,95%,96%.96%, 100% I and 100% II) fo r onc hr each bascd on the 

guideli ne of hi stological techniques. The ti ssues were immersed with xylene two limes for 

one hr each to remove ethanol from the ti ssue and replace it with nuid miscible with paraffin 

(Singh, 2006). Tissues were infiltrated by Iwo changes of paraffin wa.x which had a melting 

point of 56°C_60°C for one hr and thirty min in each change (Mohan. 2007). The tissues were 

embedded in paraffin wax with the help of Elcctro-thennal Wax Dispenser to fOnll ti ssue 

blocks in squared metallic plates block moulds. Thc blocks were then labelled. and placcd in a 

refrigerator until sectioned (Mohan. 2007). Then. the tissue blocks were sectioned manually at 

a thi ckness of 5~m using a rotary microtome. The ribbon of the sections was carefully picked 

from the knife using forceps to noat in a water-bath of 40°C (sl ight ly below the melting point 

of wax) to remove folds in the sections. The un folded sect ions were picked by clcan 

microscopic glass slides and placed in an oven maintained at a temperature of 56°C for 20·30 

min for a prope r drying and better adhesion. 

The paraffin wax was removed from the tissuc secti ons. The sections were then immersed in 

Xylene and then series of descendi ng alcohol concentration to remove xylene after which 

disti ll ed water was used to hydrate the ti ssue . The hydrated secti ons were immcrscd in 

Mayer's hematoxylin staining solutions that was prepared as per Clopton (2006) for 3·5 min 

and then immersed in water for 5 min to make the cell nucleus becoming blue. and eosin 

counterstained for 1~2 min to make co lourful background the whole cell stnlcturc except 

nucleus. Following the staining. rinsed in tap water (Clopton. 2006: Mohan. 2007). Finally. 

the ti ssue sect ions were dehydrated in 80%. 90%, 95% .96% 100% I and 100% II alcohol. 

cleared in xy lene, and mounted by adding a drop of Dibut yl phthalatc in xylene (DPX) 

mounting medium on the section to cover the microscopic glass with cover glass and to 

increase the refractive index of the tisslle under light microscope (Singh. 2006). 
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4.7 Ethica l Consideration 

The Mice were treated in accordance to the national Guidelines for lIandling Laboratory 

Animal (Guide for the care and usc of laboratory animals, 20 10). The mice used in this 

research were fed on standard di et and waler ad lib;llIlII . Besides. the) \\cre on crude extracts 

of the root and gel (from leaf) of the plant A. percraSSlI, '11cn, blood was collected gentl ) 

using tubes for rev determination, haematology and blood chemistry analysis based on the 

guideline. Finall y, they were cuthan ized using chl oroform for organ collecti on accordingl). 

The eth ica l clearance was approved from the College of Natural and computat ional Science 

Institutional Review Board (CNS-IRB) Committee. in its meeting held on 27/10120 16 and 

minutes number IRB1023/2016. 

4.8 Data Analysis 

The data generated in this research were collected using pre-prepared fomlats. entcred. edited 

and stored into a Microsoft Excel-spread sheet. The data analysis results were rcported as 

mean ± standard error of the mean (SEM) for body weights. haematology. and blood 

chemistry data. The mean differences between body we ight val ues of the tested and control 

mice were analysed using StudenH-tesL Changes in haematology and blood chemisl!)' 

between the test and contro l groups were assessed using one·way anal ysis of variance 

(ANOVA) using SPSS software package version 20 and differences between grou ps were 

considered to be signifi cant if P < 0.05. 
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5. RESU LTS AN I> I>I SCUSSI ON 

5. 1 Gel Production Yield 

The average weight of fresh single leaf of A. percrassa was weighed 878 g. fonn Ihis 573 g 

was covered by the gel. Gel production yi eld was calculated considering the a\crage \\eight 

of the leaves to be J 00%. ' illC gcl represented 65.3% of the total leaf, \\ hile the remaining 

34.73% accou nted to the cortex and other paris of the leaf. The gc l yield obwincd in this study 

is comparable 10 yields obta ined from other spec ies of commercially lIsed Aloe plants like A. 

I'era (64 .03.3%) and others (6 1.3%) (Munoz. el al., 20 (5). 

5.2 Nutritiona l Content 

The highest constituent of the gel and root of A. percrassa is water wh ich accounts for 97.00 

± 0. 15% and 82.27 ± 0.02%, respectively (Table 2). After removing the water from both 

samples, carbohydrate represented the highest content, that is. 75.7% in gel and 47.4% in root 

(Table 3). The gel of A. percrassa comprised hi gher carbohydrate concentration than other 

spec ies of Aloe, such as A. vera gel powder ranging from 56.27 to 73.08% on dry \\eight basis 

(Adesuy el ot., 2012; Haque el al., 2014) and with plants high moisture content like pUlllpkin 

pulp (66.67%) (Adebayo el al., 2013), but less than that of watermclon (G/rlllltls hmaills) 

(89.77%) (F ila el al. , 20 13). The carbohyd rate content of the root of A. per craSSll as shown in 

Table 3 is high, but lower compared to tuber plants, like Ellsel l'elllricotll1l with 69.3 - 78.92% 

carbohydrate content (Tsehaye and Kebcbcw. 2006; Oaba and Shigeta. 20 16). 

As indicated in Table 2, ash conten t of the gel was the third hi ghest parameter recorded in the 

present study (0.45%). The total ash contcnt of A. percrassa gel is higher than that of A. "era 

(0.25%). But other const ituents as shown in Table 2 arc almost similar to A. \'era gellX)\\ der 

i.e. total protein 0.11%, crude fi ber 0.1% and lotal fat 0.0<)010 (Chandegara and Varshncy. 

20 13). 

Crude fiber was the third largest constilUent in the root pan of A. percrassli . The crude fiber 

concentrat ion of the rool (42.88 gi l 00 g) was higher than that of Ellsel (E. \'clltricoum) ( 18.45 

gl lOO g) powder. In addit ion, ash (4.96 mgl lOO g) and fat ( 1.4 7 1l1g/ IOO g) contents \\crc 

slightl y higher than that of E. vellfrico/f11l 3.3 g/ IOO g and 0.64 g/ IOO g ash and fat. 

respectively. But, protein con tent of A. percrllssa root (3.3 gl l OO g) was lo\\cr thnn E. 
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l'emr;COIIIII (8.8 gl lOO g) (Daba and Shigeta 20 16) Gener-II A h·gh . , . " ). perCTlI.'iSll root \\35 I' In 

fiber composit ion and might be candidate food for fi ber SOurce but not for protein. 

T:lblc 2. Prox imate analysis orlhc gel and rOOI of A. percrasso 

Percentage of Nutrie nt compositi on 

Crude Crude Moisture Crude Fa( Total ash Carboh)dr 
Pla ltt parts prote in (%) Fiber (%) (%) (%) (%) ale (%) 

Rool 0.S9±0.OS 7.S9±0. 14 82.27±0.02 0.26±0.13 0.88±OA4 8A I±OA 

Gel O. J3±0. 12 0.07±0.1 1 97±0. IS 0.08±0.044 O.4S±O.7J 2.27±0.34 

Table 3. Prox imate analysis orthe ge l and fOOl of A. percrassll on dry we ight basis 

Percentage of Nut r ient composition on dry weight basis 

Pla nt Crude Crude Crude Fat TOlal ash Carbohydrate 

pa rts protein (%) Fiber (%) (%) (%) (%) 

Root 3.33±O.O5 42.8±0. 14 IA7±0. J3 4.96±OA4 47.4±OA 

Gel 4.3±0. 12 2J±0. 11 2.7±0.04 15.0±0.73 75.7±OJ4 

5.3 Mineral Content 

Minerals are important elements used for normal functioning of muscles, hearl. nerves. and 

mai ntenance of body Ouid composition as well as strong bone fo rmation. The mincml 

compos it ion of the gel and root of A. percrassa as shown in table 4 might be good source of 

minerals. 

Table 4. Minera l analysis of the gel and root of A. percrassa on dry weight basis 

Pla nt Minentl composition (mgl IOOg; dry we ight basis) 

part Fe Na Zn C:l I' K 

Root 9.39±1.02 378.03±4.38 1.23±0.16 871.03±5.44 45.02±4.7 387.86±S.6 

Gel 3.02±0.06 92.46±6.21 3.55±0.19 782.76±5.55 280. 15±3. 17 476S.23±98.28 

Accordi ng to Sanouss i ef al . (2016), the average mincml composition of tubers of different 

potato spec ies on dry we ight basis ranged from, 0.53 to 0.73 mgt! 00 g for Fe. 0.23 to 0.27 

mgl lOO g for Zn, 23 .04 to 29.97 mgl lOO g for Co. 21.30 to 25.40mgl 100 g for Mg. 42.00 to 

46.33 mgl l OO g fo r P. 308.67 to 328.67mgl 100 g fo r K ond 29.00 to 34.00 mgl loo g for I n. 
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and root of Cassava plant also have 19·176 mgt! 00 g a. 6· 152 mg/IOO g I}, 0.3.14 mg 100 g 

Fe, 250-720 mg/ l00g K (Salvador el al .. 20 14). onccming mineral content, A perera';.";u 

plant is higher concentration than that of average result often S\\cct POlalOCS and si , different 

vari eties of cassava root plants. 

In A. percrassa, K was the highest mineral content in the gel (4765.2 mg/IOO g) on dl) 

weight base, and even it was hi gher in concentration than that of banana (1 11 6.89 mg/ loo g) 

(Wall , 2006). Whereas, ea was the highest in the root (871.03 mgl lOOg) but second next to K 

in the gel (782.76 mgl lOO g) (Table 4). Gcncmlly, K, Ca, P. Zn. Fe and Na characteri ze the 

highest amount of minera ls recorded in the gel and root o f A. percrassa. A. peraassa could 

contribute different proportion of recommended dietary allowance of children and adu lts as 

shown in Table 5. 

The alK ratio plays a very important role in a diet as it controls high blood pressure in the 

body. Studies showed that lower a and higher K intakc helps to reduce high blood pressure 

in hypertensive patients. Thc recommended a/K ratio should be less than onc (Jacob el 1I1.. 

2015). In the present study, the respective NaiK ratio values obtaincd from gel and root wcre 

0.97 and 0.02, respectively (Tablc 5). Thus, consumption of the gel and root extract would 

help to prevent hypertension and might lower blood pressure in hypenensivc patients. 

The CaiP rat io of A. percrllsslI root and ge l were 19.35 and 2.79. respectivcly. which mcctthc 

standard ratio set greatcr than 0.5. High CaiP ratio levels in food arc req ui red for favourab le 

Ca absorpt ion in the intest ine fo r bone formation (Amoo el a/., 2008). The Call' rat io obtaincd 

in th is study indicated that A. percrassa might help Ca absorption in the body and it could be 

a good source of mineral supplement for both humans and animals. Thus. the gel and the root 

of A. percrassa are remarkable sources of minerals in a best proponion for uscd to human. It 

could be an imponant diet for hypcrtensive patients and in bone fonnation. 
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Table 5. Mi nera l content oflyophilizcd gc l and Ol en dr· led rOOl d fA po\' cr 0 pcrcru.fJ(I 

Mi neral composition (mg/ IOOg; dl) \\ei ght basis) 

Fe Nfl Zn Ca I' K alK alP 
Root 939 378.03 1.23 871.03 45.02 387.86 0.97 19.35 
Gel 302 92.46 3.55 782.76 280. 15 4765.23 0.Q2 2.79 
ROA for children 10 400 10 800 800 1600 < I >0.5 
(mg/day) 

RDA for Adult 15 500 15 800 800 2000 
(mg/day) 

Contribution to ROA 93.90 94. 51 12.30 108.88 5.63 24.24 
for chi ldren % (root) 

Contribution to RDA 62.60 75.6 1 8.20 108.88 5.63 19.39 
fo r Adult % (root) 

Contributi on 10 RnA 30.20 23. 12 35.50 97.85 35.02 297.83 
for Chi ldren % (gci) % 

Contribution to RDA 20.13 18.49 23.67 97.85 35.02 238.26 
for Adu" % (gel) % 

lillA: Recommended Dietary Allowance 

5.4 DPPH Rad ica l Scavenging Act ivity 

The ant ioxidant activity was increased in para llel with concentrations o f the foot and gel 

ex tracts, respectively (Table 6). Percent inhibition was plotted agai nst concent ration Crable 

7), and the equation for the line was used to obtain Ihe ICso value (conccntral ion of s..1Inplc 

requi red to scavenge DPPH radical by 50%). A lower I C~o value indicates greater antiox idant 

acti vity. In this study, methanol extract o f the gel and root of A. percrassll showed less 

antioxidant acti vity by DPPI-I radical scavenging method compared to the standard ascorbic 

acid and ICso value found to be 0. 12, 0.32 and 0.04 pglmL for the ge l. rool and ascorbic acid . 

respectively (Table 6). This indicates that the rool extract of A. percrassll has better 

ant iox idant activity than that o f the gel ex tract. 
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Table 6. Absorbance of melha I r no extract 0 rOOl and gel of A percrassa at different 

concentrations 

Absorbance ( 1c:1I1 ± SEM) 

Concc llt ralion(~lglm L) Root Gel Ascorbic Ac id 

0.02 0.74±0.67 0.87±0.00 0.67±0.01 

0.04 0.67±0.00 0.84±0.OJ 0.5J±0.00 

0.08 0.53±0.00 0.76±0.00 0.19±0.01 

0. 12 0.37±0.0 1 0.7 I ±O.OO 0.05±0.00 

0.16 0.25±0.00 0.65±0.00 0.04±0.00 

0.20 0.17±0.00 0.61 ±O.01 0.04±O.00 

0.24 O.I I±O.OO 0.56±O.01 0.04±O.OO 

ICso 0.12 0.32 0.04 

SEM Standard Error of the Mean 

Table 7. DPPH percentage inhibition of mcthanol ex tract Of f 001 and gel of A. percross(I 

Concentration I'crccnllnhibition (%) 

(~glmL) noot Gel Ascorb ic Acid 

0.Q2 17.41 2.90 25.22 

0.04 25.22 8.48 40.85 

0.08 40.85 15.18 78.79 

0.1 2 58.7 1 20.76 94.42 

0.16 72. 10 27.46 95.20 

0.20 81.03 31.92 95.20 

0.24 87.73 37.50 95.54 

Regression y.0.J32x + 1l.89 y_0.152x + 1.827 y_O.l08x +37.12 

equation 

R-squared (R') 0.978 0.991 0.728 

5.5 Anti-nutritional effects of A. percrassa gel lind root 

Phytate forms complexes with dietary mincwls and causes mincrol-rclatcd deficiency in 

humans. In addition, it adversely impacts protein and lipid utili sation. Phytntc is olle of n 

major concern for individuals who depend on planl based roods (Kumar el fll .. 20 10). Apart 

30 



p 

from phytatc. higher va lue of tannin in foods also interferes with protein absorption and 

digestive enzymes (Jaco b el al. 20 15). The result of anti-nUiritional analysis of A percrll-fSlI 

in th is stud y was presented in (Table 8). The phytatc content was 1497.20 mg/ IOO g in the 

rool. which is s li ghtly higher than common legumes like soybean ( 1430 mg/ IOO g) and lupine 

( 1380 mg/ IOO g). In contrast. the gcl conta ined 127.90 mg/ l OO g phYlatc \\hich is lo\\cr than 

that of common cereals and legumes such as wheat (850 mgt! 00 g). maize (900 mgt! 00 g). 

barley (970 mgl l OO g), oalS (1010 mg/ IOO g), cowpea (420 mg/ IOO g). common bean (550 

mg/ IOO g), and peas (1 020 mg/ IOO g) (Hld vcgi and LaSZli ty. 2002). Thus. the higher content 

phylatc found in the rool of A. percrassa might interfe re on the absorption of the vital 

nutrients li ke Fe and Zn. 

The concentration of tannin was 5.6 1 mg/ IOO g in root and 49.26 mg/ IOO g in the gel. The 

root consti tuted lower amount of tannin than the gel, and the gel also low concentration of 

tanni n than A. barbadensis (1 55 mg/ IOO g), A. per cmssa conta ins lower amount of tannin 

(Adesuyi ef al., 2012). Therefore, A. percmsso could be considered as a good source of diet 

with low amount of tanni n content. 

Table 8. Phytate and tannin content of the root and gel 

Anti-nutrient 

Sample 

Root 

Gel 

Phyla I . (mg /100 g) 

1 497.20±7.69 

127.90±2.17 

Notc: va lues are means o f tripl icate samples 

Ta nnin (mg/ IOO g) 

5.61±0.23 

49.26±3.2 

5.6 Acute toxicity effects of meth:mol ex tract of A. perCfllSS(l root and gel 

5.6. 1 Obsen 'ing physica l signs of toxicity after oral administration of Ihe ('):tr:lcls 

M· b d ' . s of abtl0nnalities aOcr the ge l and root cxtrncl were givcn. There Ice were 0 serve lor Sig n 

. . . l id . g the study period fo llo wing ornl were no signs of tox Icity and physlca C lange unn 

d .. . f 2 4 d 6g/kg body we ight of methanol ex tract of the gcl and rool of A. a Illll1 lstratlon 0 , , an 

pcr crassa. 
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5.6.2 Octcnnination of U)50 :tftcr ora l :ldminis lraliO Il of eXl r:ICls of A. paCrlB,H' 

The acute oral toxicity study of methanol ex tract of the gcl and rOOI of A percrmSlI "ere 

evaluated on mice. The extract al the dose of 6g1kg body \~ cight didn ' t produ c treatment 

related signs of toxicity or mortality in any of the mice tested during 14 days obscn31ion 

period. Therefore, LDso of the samples were estimated to be morc than 6g1kg. 

5.6.3 Effects of metha nol extract of A. percrassa on body weight of mice 

Errect of methanol rool and ge l extracts of A. percra!iSCi on the body weight orthe mice on the 

14th day following administration was summarized in (Table 9 and 10). The ext racts of both 

parts of the plant didn 't produce significant change on the mean body weights of the miec aI 

all doses offered in comparison to the control group (P>O.05). 

Table 9. Effect ofmcthanol extract of A. percrassa root on the body weight of mice 

Dose Body weight (g) (Mean ± SEM) 

(glkg) Initial Final Change 

Control 22.20 ± 0.80 26.6 ±1.03 4.4 ± 0.51 

2 20.6 ± 0.51 26.2± 0.86 5.6 ± 0.98 

4 22.4 ± 0.40 26.4 ± 1.1 7 4.0 ± 0.95 

6 2 1.0 ± 0.32 24.8 ± 1.20 3.8 ± 0.97 

'Signilicant (ifp<0.05) 

0.346 

0.751 

0.634 

Table 10. Effects of methanol ex tract of A. percrassa ge l on body weight of mice 

Dose Body weight (g) (Mean ± SEM) 

(glkg) Initial Final Change I)·vaiuc 

Contro l 26.4 ± 0.40 29.6 ± 1.32 3.2 ± 0.97 

2 24.4 ± 0.25 29.0 ± 0.32 4.6 ±0.4 0.262 

4 24.8 ± 0.37 29.6 ± 1.08 4.8 ±1.07 0.203 

6 24.8 ± 0.49 28.4 ± 0.5 1 3.6 ± 0.8 1 0.744 

·Signi fican t (lfp<O.05) 

5.4.4 Effccts of meth llllol ex tract of A. percr(fss(f 0 11 pac ked eell ,'olume (I'CV) or mice 
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Effect o f oral administration of A. percrass(I rOOt and gel on PCV of mice i indicated In 

Table 11 and 12. Ana lysis using unpai rcd Itcst sho\\ cd no sign ificant difTerence at dose rotes 

of 2. 4 and 6 glkg body weight of the root Cx tmct and 2 and 4 gIlg dose of the gel c,tract 

from that of the control group (P > 0.05). On the other hand. 6g1kg gel 

sign ifican t diffe rence from the control group (P < 0.05). 
ex tracts 

Table 11. Effect of methanol exlmCI of A. percr(lSS(I rOOI on pev of mice treated at different 

doses 

Dose 

(glkg) In itial 

Control 65.54 ±3.60 

2 67.38±0.65 

4 59.82±3.61 

6 61.73±2.3 1 

'Signi fi cant (lfp <0.05) 

% PCV (Mean ± SEM) 

Final 

71. 14 ±1.54 

66.98±2.92 

69.53±1.50 

71.5 1' 1.30 

Change 

5.6±1.9 

0.4±2.79 

9.04±4.04 

9.78±2.70 

P·va lue 

0.493 

0.169 

0.394 

Table 12. Effect of methanol extract of A. percrass(I ge l on PCV of mice treated n.t different 

doses 

Dose % rcv (Mean ±SEM) 

(glkg) Init ial Final Change J>·value 

Control 73.50.0.57 56.68±1.47 16.82±1.34 

2 67.49±2.55 54.37. 1.24 13. I 2±3.04 0.25 

4 66. 13±3.38 57.10±1.61 9.03±2.14 23 

6 59.66±0.90 56.72±1.90 2.94±2.58 

'Significant (lfp<0.05) 

5.7 Sub·acutc tox ici ty effec t of IIIcth:mol ccxlr:u:ts of A. percrtlssil root :md gel 

5.7. 1 Observillg physical siglls of toxicity after oral mlmillo'tmtioll 

0.00 1' 

. ' . ' (2 4 and 6 glkg body weight) mcthanol Long·tenn administration of dlfTerent concentratIOnS . . 

extracts of both the gel and root of A. percrass(I, elicit no changes in their appearances and 

signs of tox icity. 
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5. 7.2 Effects of A. perCrtlSSlI 011 luu!l1lf1lOlogical (JIl t! hiocl,em;mJ l}(Irtllt/eler~ of ",iu 

Measurements of serum biochemica l parameters arc useful for identi fy ing toxic efT<..'ClS on 

vital organ (Ola-Davies el af. , 20 14). The sub-acllle toxic elTect of methanol extract of the gel 

and root of A. percrassa on hacmatological and serum biochcmical parameters is presented in 

(Table 13 and 14). Using one-way anal ysis of variance (A OVA), there was no sunisticall ) 

signifi cant d iffe rence in various serum biochemica l parametcrs bct\\cen mice treated \\ilh 2 

g/kg, 4 glkg and 6 glkg of each of the sample cx tract and control mice. This suggests that the 

methanol extract of the gel and root of A. percrassa ha ve no toxic effects on the serum 

biochem ical parameters of the mice. 

Likewise, statistica l analysis (ANOVA) also revealed absence of significant difference in 

haematological composit ion of blood parameter among mice treated with different doses of 

the gel and root extracts (P>O.05). 

Table 13. Biochemical parameters of methanol extract of A. pen.:rassa treated mice at 

di fferen t dose rates 

Part of plant Dose glkg ALTL ASTL URE CREA 

Gel 2 21.9±6. 1 14 1.4±23.5 40.0±7.4 0. 19±0.02 

4 46.9±5. 1 218.7±64.2 46.0±5.5 0. 14±0.06 

6 42.4±3 .2 109.5±53.6 51.5±0.7 0.20±0.01 

Root 2 18.8±7.2 102.7±14.9 59.8±6.7 0.10±0.02 

4 26.4±9.0 I 89.8±21.3 39.5±2.4 0.10±0.09 

6 40.6±5.4 I 69.3±28.9 56.4±16.9 0.2 1±0.02 

Control 30.0±1.2 128.5±11.2 69.9±6.0 0. 16±0.04 

F-value 2.7 1.8 2.6 1.1 

0.062 0.1 66 0.057 0.435 

·Significant (Ifp<O.05) 
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Table 14. Hacmato logical parameters ormcthano l extract o r A. p er cr(lSS(I treated mice at various doses 

Part of plant Dose g/kg WBC RBC PLAT 1·1GB I-I CT MCV MCI·I MC I-I C 

Gel 2 9.9± 1.5 IO.O±O.2 I029.1 ±72.8 IS.6±O.3 4S.O±O.6 4S . I± 1.2 IS.6±O.5 34.6±O.6 

4 12.5± l o4 9.3±O.6 IOI5±68.0 16.2±O.2 45.6±O.1 4604±O.1 16.0±O.3 35.3±O.4 

6 11.6±O.8 I O.9±O. I 944±82.9 17. I±O.3 SO.2± 1.6 46.2± 1.7 15.7±0.3 34. I±O.7 

Root 2 IOo4± 1.0 9.5±O.6 I070±88.2 11.8±4.1 44.6±2. 1 46.9±O.9 13.7±2.3 29.4±S.2 

4 9.7± 1.0 IO.3±O.2 997.3±72.7 15.8±O.7 47.2±O.6 45.9±O.7 IS.3±Oo4 33.4± 1.0 

6 IO.4± 1.7 IO.6±O.3 I 043.3± 7504 16.0±0.3 47.2±0.3 44.6±0.8 IS. I±0.2 33.9±0.4 

Control 12.5±0.8 7.9± 1.7 974±72.5 16.5±Oo4 38.0±7.9 48.2± 1.1 16.6±O.6 34.0±0.7 

F 1.0 1.5 0.3 2.0 1.0 1.3 0.8 0. 8 

1>-va lu l! 0.466 0.251 0.934 0. 138 0.436 0.324 0.574 0.571 

·Significam ( Ir p<O. 05) 
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5.7.3 His topathological examination oj mice treated wilh melhanol l!xtract oj A. percrassa 

root a"d gel 

5.7.3.1 Effects of methanol extract of A. percrassa on li vcr morphology of micc 

Gross examination of the li ver of sacrificed mice from both the comrol and nearly all of the 

treated group revealed absence of gross morphological abnormality. In addition. hi stological 

examination of sections of the li vers of the comrol (Figure 3) and treated mice also showed 

similar morphological presentations i.e. normal arch itectural feature. There was no 

abnormality in the shape of the central vein, size of hepatic si nuso ids and hepatocytes. 

Howeve r, there were mi ld focal periportal lymphocytic infiltrates or perivascular cuffing in 

the liver (hepatitis) of a mouse treated with 4 glkg methanol ex tract of the root of A. percrassa 

(Figure 4). This change might not be attri buted to toxicity of the extract as it is not secn at 

higher doses. 

I, . of Ihe control mousc. It shows Figure 3. Photomicrograph of Iver section 

, d hcpalocylcs. (A) Hepatoc)'tes (B) Pcriportal vein normal periportal vcm an 

, ' ,. 100) ( I mm-O.O 1 ~Im means I Tlllll in the paper is (Haematoxylin and Eosm stam, " 

equals to 0.0 1 ~m in microscope) 
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Figure 4. Photomicrograph of liver of mice treated with methanol extract of the rool o f 

A. percrassa at a dose of 4 glkg b.wghl. It shows mi ld focal periportal lymphocytic 

infi ltrates (hepatiti s) (Arrow). (A) Periportal vein (8) Hepatic sinusoids 01aematoxylin 

and Eos in stai n, x 100), ( I mm in the paper is equals to O.Olllm in microscope) 

5.7.3.2 Effects of methanol extract of A. percrassa on kidney morphology of mice 

The kidney of both the control and almost all of the treated mice showed no gross 

pathological changes. Histopathological examination al so depicted that the kidney of the 

contro l (Figure 5) and nearly all of the treated mice consisted of normal cortex and medulla. 

The glomeruli and nephrons (renal tubules) i.e. the proximal and distal convoluted tubules 

exhibit a nonnal structure. However, microscopic observation of the kidney o f a mouse 

treated with 2 glkg b.Wl of the root extract showed slight abnomlalitics comprising focal acute 

tubular injury and foca l oedematous (Figure 6). Although those abnomlal itics were 

demonstrated, it is difficult to attribute it to the tox ic e ffect extract as it was not dose 

dependent. 
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Figure 5. Photomicrographs of kidney sections of the control mouse. There arc nromal 

glomeruli in the cortex and normal nephrons in the cortex and medulla. (A) Glomerulus (9 ) 

lephron (Haematoxylin and Eosin stain, x 100), (lmm in the paper is equals to O.O l~m in 

microscope) 

Immz(l.O I~m 

~. 6 Ph . h f k'dney sec,,·ons of mouse treated with methanol ex tract of the f'lgure. otomlcrograp SO l 

root of A. percrassa at a dose of 2 glkg. There is foca l acute tubular inj ury (swollen tubular 

linings) and focal edematous changes (Arrow) (Haematoxyl in and Eosin stai n, x 100). 
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6. CONCLUSIO 'S 

Ethiopia is among the few countries gifted with unique geographical features essential for the 

culti vation of Aloe and other high potenti al food plants. A. percraSSll is one orthe indigenous 

plants peculi ar 10 Eth iopia . Nonetheless, Ethiopia hasn't yet benefi ted from this plant. The 

present analysis carried out on A. percrassa revealed ils nmril ionai potential. antioxidant 

propert ies with no toxic effects. The gel and root of A. percrassa is found to be a good source 

of important nutrients such as carbohydrate, fibe r, minerals and protein. Both the gc l and the 

root can be considered as a valuab le dietary supplement. A. percrassa contained major 

elements which are required fo r health . Therefore, the plant could be used as an important 

supplementary dietary source of nutrients in a food based approach for combating 

micronutrient defi ciency. Despite, the presence of some anti-nutrients including ph)1atc and 

tannins that could serve as mineral inhibitors, A. percrassa can be used as sourccs of valuablc 

micronutrients. 

From the study it was observed that the antioxidant potenti al of the gel is lower than that of 

the standard (ascorbic ac id). In contrast, the root extract exhibited comparable antioxidant 

potential to the standard. Thus, the root might be a source of Antioxidant. 

In both acute and sub-acute toxicity studies, no mortal ity was recorded on mice following oral 

admin istration of methanol extract of the gel and root of A. percrassa even at a higher dose 

rate of 6 glkg b. wt. So, it can be concluded that the LD50 of thi s plant estimatcd to be greater 

than 6 glkg b. Wi. Besides, the gel and root ex tract treated mice showed no stati st icall y 

signifi cant difference on the body weight, hematology and blood chemistry result in 

comparison to the contro l group. However the observed results in histopathology findings on 

the li ver and kidney of few mice elic it doubt A. percrassa have slightl y tox ic fo r Swiss albino 

mice. 
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7. RECOMMENDATIONS 

On Ihe basis of Ihe above conclusion, Ihe fo llowing recommendalions arc forwarded . 

• Creation of awareness and provision of informati on to the stakeholders about the 

nutriti ve and antioxidant potenti al of A. percrassa is needed. 

• As the root and gel of A. percrassa are ri ch in carbohydrate. search for starch and 

subsequent extraction and commerciali zation must be insti gates. 

• After reassuring its safety. Aloe percrassa ShOll ld be considered as mincml source for 

mineral deficient individuals and diet for hypertensive patients as its root and gcl arc 

very rich in minerals and the NaiK ratio meets the slandard. 

• As fiber is abundant in the root of A. percra!J'Sa, utilization of A. percrassa root as 

source of fiber for obese people, diabetic patients and people suffering from 

constipat ion must be taking into consideration. 

• A detailed investigation on parts of A. percrass(I including whole leaf. ge l. latex as 

well as the root in search fo r better antioxidant property using different solvents 

extract ion methods and methods other than DPPH. 

• Further long.teml studies involving hematological and serum biochemical paramete rs 

as well as histopathological observations of the liver, kidney and other vital organs in 

rodent and none·rodent ani mals are essential to confirm thi s innocuous nature of the 

gel and root of A. percrassa. 
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9. APPENDIX 

9.1 Parts of Aloe percrassa 

Appendix 1. Leaf of A. percrassa (A) Intact Leaf (8) leaf-gel piled with plastic knife 

(Photo taken on March 23, 20 16 at the laboratory of Center for Food Science and ulrilion) 

Appendix 2. Leaf-gel of A. percrassa (A) Leaf cut and gel block (B) Gel collected 

(Photo taken on March 23, 2016 at the laboratory of Center for Food Science and L ulrilion) 

51 



Appendix 3. Dry gel of A. percrassa (A) After lyophilization (8) After grinding 

(Photo taken on April 8,20 16 at the laboratory of Center for Food Science and Nutrition) 

Appendix 4. Root of A. percrassa (A) Intact root (8) Chopped root. 

(photo taken on March 23. 2016 at the laboratory of Center for Food Science and utrition) 
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Appendix 5. Powder of root of A. percrassa 

(Photo taken on April 2. 20 16 at the laboratory of Center for Food Science and Nutrition) 

9.2 Oral Administration of Ext racts of Aloe percrassa 

Appendix 6. Oral administration of plant extracts (A) Mouse restraining (8) Oral 

admi nistration using a gavage. 

(Photo taken on October 10 at Biomedical laboratory) 
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