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ABSTRACT

The raw and boiled Anchof€occinia abyssinicajuberswere studied and compared for their anti-
nutritional factors. The raw, boiled after peelimgnd boiled before peeling Anchote tubers had
respective contents (mg/100g) of phytate 389.33,683and 334.74; for oxalate contents were
8.23, 4.23, and 4.66; for tannin contents were 833102.36 and 121.21; for cyanide contents
were 12.67, 8.16 and 11.14.

Keywords : Anchote, boiled after peeling, boiled before peglianti-nutritional factors.

INTRODUCTION

Anchote Coccinia abyssinicajubers are an endemic to the Western parts obgthi(Amare,
1973), mainly in the Western region of Ethiopiahiands in Eestern Wollega, Western Wollega,
Kelam Wollega, and Mattu (Westphal, 1974). The nwaslely used vernacular name is Anchote,
spelt Ancootee in Oromo. It is also called: Ushugl¢elayita), Shushe (Dawuro), and Ajjo
(Kafigna) (Demelet al, 2010). Like many other root, and tuber cropsciote is rarely eaten raw
(Fufa, and Urga, 1997). Traditionally, boiled affeeling or boiled before peeling and/ or further
cooking are applied prior to consumption. Anchaeaund both cultivated and wild (Edwards,
1991). The total yield of Anchote is 150-180 quisti@ectare, which is in the range of the totaldjiel
of sweet potato, and potato (IAR, 1986). AnchoteArschote is a valuable food source and
according to local farmers, it helps in fast megdaf broken/ fracture bones and displaced joints,
as it contains high calcium, and proteins than roteenmon and wide spread root and tuber crops
(Endashaw, 2007). Traditionally, it is also beli@wkat, Anchote makes lactating mothers healthier
and stronger (Abera, 1995). Dawit and Estifano®{) 9eported that the juice prepared from tubers
of Anchote has saponin as an active substancesansed to treat Gonorrhoea, Tuberculosis, and
Tumor Cancer.
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According to Aletor (1993), there are several arttitional factors that are very significant in
plants used for human foods. Anti-nutritional fastare known to reduce the maximum utilization
of nutrients especially proteins, vitamins, and enats (Ugwu and Oranye, 2006). Several anti-
nutritional factors are present in root and tulbreps and are partially neutralized during ordinary
cooking (Bhandari and Kawabata, 2004). Among Variaatinutrients, and plant toxins, Phytate,
Oxalate, Tannin, Cyanide and Trypsin inhibitors fmend in root and tuber crops (Wanasundera
and Ravindran, 1994), which may have adverse sffecthealth through inhibition of digestion,
absorption, and growth.

Anchote, like many other root, and tuber cropsraiely eaten raw. Traditionally, boiled after
peeling or boiled before peeling and/or furtherkdog are applied before consumption. Presumed
purpose of such processing is to make Anchote rpalatable, digestible, to inactivate enzyme
inhibitors, and other anti-nutritional factors taadjfy it for human consumption. In the case of
Anchote, however, no published information is aafali as to which traditional processing methods
are optimal to reduce the effects of the inheratihatritional factors. Therefore, it is imperatit@
investigate which traditional methods are decrea$és risk of human health. The main objective
of this research was to determine the effect ditial processing methods on anti-nutritional
factors of Anchote GQoccinia abyssinica(Lam.) Cogn.) tubers grown in Western Ethiopia.

MATERIALS AND METHOD

Sample collection

A total of about 6 kilograms uninfected Anchote aeamwllected from the 12 famers randomly
selected (0.5 kilogram per house hold) of study @tara, Wayu kumba and Wayu kiltu kebeles) in
Jima Arjo woreda, East Wollega Zone, Western Etliophe samples were packed in polyethylene
bags, kept in an ice box (to prevent moisture |cmsil transported to Food Science and Bioprocess
Technology Institute Research laboratory of Wollégaversity within three hours. Once in the
laboratory, samples were mixed for composite amalykthe study variables and washed by clean
water all together. The washed tuber was used fouotritional analysis.

Sample preparation

The washed sample was grouped into three lots ofkilograms each. The first lot was used for
analysis of raw Anchote tubers. The raw sample sli@ed to uniform thickness 5 mm using a
stainless steel knife. The second lot was usedodsdbafter peeling. The tuber was peeled and
boiled for about three to three and half hours glied to uniform thickness 5 mm using a stainless
steel knife. The third lot was served as boiledolefpeeling. The washed tuber was boiled for
about three to three and half hours, peeled anddslio uniform thickness 5 mm using a stainless
steel knife.

For anti-nutritional factors analyses, each of three lot of samples were dried at a time in oven
(Gallenkamp Hotbox Oven, size 2, Gallenkamp, UKB@IC for 72 hours. Each dried samples
were milled into fine powder using electric grind®&IMA-8300Burman, Germany) until to pass
through 0.425 mm sieve mesh size, and finally padkéo airtight polyethylene plastic bags to
minimize heat build-up, kept in ice box and trarmsged to Addis Ababa University, and stored in
the desiccator until required for analysis.

Analysis of antinutritional factors

Determination of phytate content
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The phytate was determined according to Latta akidE4980) and later modified by Vaintraub
and Lapteva (1988). The absorbance of supernatastmeasured at 500 nm using a UV-1600
spectrophotometer (UV-Visible spectrophotometennfadzu, Japan). The phytate concentration
was calculated from the difference between therobabsorbance and that of the assayed sample.
A series of standard solutions containing 5-40 mghphytic acid in distilled water was prepared
and a standard curve was prepared (Latta & EsKdOJL The concentration of phytate was
calculated from the standard curve, and resulte w&pressed as phytic acid in mg per 100 g dry
matter.
Determination of oxalate content
Oxalate was analyzed using the method originallpleged by Ukpabi and Ejidoh (1989) in which
the procedures involve three steps: digestion,ipitaton, and permanganate titration. Ab@ud00
g of Anchote samples of each treatment in triptisavere suspended in 190 ml de-ionized water
contained in a 250 ml volumetric flask; 10 ml dvl6HCI was added and the suspension digested at
the boiling point of water for 1 hr that followed lsooling. Then made up to 250 ml and filtered.
Duplicate portion of 125 ml of filtrate were measdiin to a beaker and four drops of methyl red
indicator added, followed by the addition of cortcated NHOH solution drop wise until the test
solution changes from salmon pink color to faindoxe color (pH 4-4.5). Each portion was then
heated to 99C, cooled and filtered to remove precipitate conitaj ferrous ion. The filtrate was
then again heated to 9C and 10 ml of 5 % Caglsolution was then added while being stirred
constantly. After heating it was cooled and lefenght in refrigerator. The solution was then
centrifuged at a speed of 2500 rpm for 5 min theestatant was decanted and the precipitate
completely dissolved in 10 ml of 20 % (v/v}$, solution. At this point the total filtrate resulgin
from digestion of 2 g of flour was made up to 30D atiquots of 125 ml of filtrate were heated
until near boiling, and then titrated against OMStandard KMnQ solution to a faint pink color
which persists for 30 seconds.
Determination of condensed tannin content
Tannin content was determined by the method of 8(t871) as modified by Maxson and Rooney
(1972),using catechin as the tannin standard. About 2 @@nchote samples of each treatment
in triplicates were weighed in a screw cap tesetabd extracted with 10ml of 1% HCI in methanol
for 24 hours at room temperature with mechanicaksty. After 24 hours shaking, the solution was
centrifuged at 1000rpm for 5 minutes. A 1ml of suad¢ant was taken and mixed with 5 ml of
vanillin-HCI reagent (prepared by combining equalume of 8% concentrated HCI in methanol
and 4% Vanillin in methanol).
D-catechin was used as standard for condensedtaetérmination. A 40mg of D- catechin was
weighed and dissolved in 1000 ml of 1% HCI in matilawhich was used as stock solution. A 0,
12, 24, 36, 48 and 60 ml of stock solution was rtaiketest tube and the volume of each test tube
was adjusted to 1ml with 1% HCI in methanol. A Syhivanillin-HCI reagent was added into each
test tube. After 20 minutes, the absorbance of gamplutions and the standard solution were
measured at 500nm by using water to zero the gduitometer, and the calibration curve was
constructed from the series of standard solutiorst@#ndard curve was made from absorbance
versus concentration and the slope and intercey used for calculation.
Determination of cyanide content
Cyanide content of Anchote samples were determaedrding to the official standard method of
AOAC (1984), by Silver Nitrate titrimetric methods, which the steps of distillation and titration
was involved. About 10g of Anchote samples of enehtment in triplicates were weighed into a
flask and soaked in 100ml of distilled water in agpe 500 ml round bottom flask for 2hr. The
Kjeldahl flask was adjusted before distilling tiye of delivery tube below surface of liquid and 100
ml distilled water were added. Thereafter, the ome$ in the flask were heated by steam
distillation. The released cyanide was collected gonical flask containing in 20 ml 0.01N AgilO
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acidified with 1 ml concentrated HNOWhen the gas has passed over, the distillatefitesed
through sintered glass crucible and rinsed the ttésg with little water. The distillate was then
titrated against excess AgN@ith 0.02N KSCN, using ferric alum indicator. Atet end point of
titration, the color of the indicator changed froed to purple color. Using the relationshipl ml of
0.01 N AgNQ = 0.27 mg of cyanide.

Statistical analysis

Samples from each treatment were analyzed in dafdi Data were subjected to analysis of
variance (ANOVA) using SPSS version 15.0 for windoWeans were compared using Duncan's
multiple range test.

RESULTS AND DISCUSSION

Anti-nutritional factors content of raw and processd Anchote tubers

Some anti-nutritional factors (phytate, oxalatennia and cyanide) content of the raw and
processed Anchote tuber is shown in Table 1.

Phytate

The raw Anchote tuber contained 389.30 mg/100gatihy(The phytate content of Anchote boiled
after peeling and before peeling had 333.63 mg/180d 334.74 mg/100g, respectively. The
phytate content of Anchote boiled after peeling wi@mificantly (P<0.05) lower than both boiled
before peeling and raw Anchote tubers. Similarhg mmean phytate content of Anchote boiled
before peeling was significantly (P<0.05) lowerrthaw Anchote tuber. The mean phytate content
was reduced in boiled after peeling by 14.30% anibiled before peeling by 14.01% compared to
raw tubers. The evident reduction in phytate dugngking may be caused by leaching into the
cooking medium, degeneration by heat or the formnatf insoluble complexes between phytate
and other components, such as phytate-protein agtate-protein-mineral complexes (Sidhtraju
and Becker, 2001). The reduction of phytate dummgcessing Anchote tuber is expected to
enhance the bioavailability of proteins and dietawiperals of the tubers and at the same time the
lower level of phytate may have some health proomaiii activities. Currently there is evidence that
dietary phytate at low level may have beneficidéras an antioxidant, anticarcinogens and likely
play an important role in controlling hypercholestemia and atherosclerosis (Phillipgy al,
2004). Because Anchote may provide a substantigilopoof phytate, the nutritional consequences
of phytate in Anchote should be investigated.

Oxalate

The raw Anchote tuber contained 8.26 mg/100g ogalEhhe oxalate content of boiled after peeling
and boiled before peeling of Anchote tuber had 4m23100g and 4.66 mg/100g, respectively. The
oxalate content of Anchote boiled after peeling wasificantly (P<0.05) lower than both boiled
before peeling and raw Anchote tubers. Also themmealate content of Anchote boiled before
peeling was significantly (P<0.05) lower than rawchote tuber. The mean oxalate content was
reduced in boiled after peeling by 48.79% and iikebidbefore peeling by 43.58% compared to raw
Anchote tubers. The traditional processing methedse found effective methods to reduce the
oxalate content in these tubers. Boiling may cacmesiderable cell rupture and facilitate the
leakage of soluble oxalate into cooking water (Atband Savage, 2001), this may be the possible
reason to observed high reduction in oxalate levelipon boiling.
Oxalates can have a harmful effect on human rmrtriind health, especially by reducing calcium
absorption and aiding the formation of kidney stodoonan and Savage, 1999). High-oxalate
diets can increase the risk of renal calcium ogdiatmation in certain groups of people (Libert and
Franceschi, 1987). The majority of urinary stonesnied in humans are calcium oxalate stones
(Hodgkinson, 1977). Currently, patients are advigelimit their intake of foods with a total intake
of oxalate not exceeding 50-60 mg per day (Masgesl, 2001). The traditionally processed
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Anchote tubers analyzed in this study are low caegbdo the recommendations for patients with
calcium oxalate kidney stones. Under these guids]iprocessed Anchote tubers analyzed could be
recommended not only for normal healthy peopledistd consumption for patients with a history
of calcium oxalate kidney stones, assume about lokgAnchote would be necessary for
consumption per day. Therefore, the reduced oxalatéent resulting from traditionally processed
Anchote tubers could have a positive impact on liealth of consumers to enhance the
bioavailability of essential dietary minerals oéttubers, as well as reduce the risk of kidneyeston
occurring among consumers. Hence, boiling the tumrld reduce the nutritional problems that
the high levels of oxalates could cause.

Table 1. Mean (x SE) anti-nutritional factors contet of raw and processed Anchote

Phytate Oxalate Tannin Cyanide
Treatment (mg/100g)| (mg/100g) (mg/100g9) (mg/100g9)
RW/| 389.30+0.39 8.23+0.09| 173.55+0.38| 12.67+0.22

BAP| 333.63+0.29| 4.23+0.02| 102.36+0.46 8.16+0.07

BBP| 334.74+0.42| 4.66+0.17| 121.21+0.11| 11.1440.17

Means not followed by the same superscript lettetee same column are significantly different (Fo&).
NB. RW stands for Raw Anchote, BAP: for Boiledeafpeeling and BBP: for Boiled before peeling.

Tannin

The tannin content of raw Anchote tuber was 173r§100g. The tannin content of boiled after
peeling and boiled before peeling of Anchote tubad 102.36 mg/100g and 121.21 mg/100g,
respectively. The tannin content of Anchote boidtr peeling was significantly (P<0.05) lower
than both boiled before peeling and raw AnchotestsibSimilarly, the mean tannin content of
Anchote boiled before peeling was significantly QF85) lower than raw Anchote tubers. The mean
tannin content was reduced in boiled after peebyg41.87% and in boiled before peeling by
30.12% compared to raw tubers. The reduction indhels of tannin during heat treatment might
be due to thermal degradation and denaturatiorh@fantinutrients as well as the formation of
insoluble complexes (Katarg al, 1989). The toxicity effects of the tannin may be significant
since the total acceptable tannic acid daily intlkea man is 560 mg (Anonymous, 1973). Since
the tannin content of raw Anchote tuber is very loempared to its critical toxicity effect and
further reduced during traditional processingaitsi-nutritional effect may be insignificant in bot
raw and processed tuber.

Cyanide

The results of the present study showed that cgaimidaw, boiled after peeling and boiled before
peeling Anchote tuber were 12.67 mg/100g, 8.16 G@gland 11.14 mg/100g, respectively. The
cyanide content of Anchote boiled after peeling wigmificantly (P<0.05) lower than both boiled
before peeling and raw Anchote tubers. The meanidgaontent of Anchote boiled before peeling
was also significantly (P<0.05) lower compared &amraw.

The mean cyanide content was reduced in boiled p#eling by 35.59% and in boiled before
peeling by 12.08% compared to raw tubers. It has lbeported that higher intake of cyanides could
result in the development of neurological diseasbumans (Montgomery, 1980). The amounts of
cyanide produced, only plants that accumulate nibam 50 to 200 mg are considered to be
dangerous (Kingsbury, 1964). However, smaller amofityanides could have several long-term
adverse effects on human health (Bhandari and KataaB004). The results obtained showed that
the processed tuber could be considered safe egtard to cyanide poisoning due to the fact that
the cyanide levels were far below the detrimengalels of 50 to 200 mg (Kingsbury, 1964).
However, the amount remaining cyanide content mighslightly toxic to people who consume
high quantities of Anchote tubers and need to baéu study.
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CONCLUSIONS

The present finding uncovered information on arititianal factors (Phytate, Oxalate, Tannin and
Cyanide) of raw and boiled Anchote tubers colledi®in western Ethiopia. The results of this

study showed that raw Anchote contains low levélamdinutrients (Oxalate, tannin, and cynide)

except phytate, when compared to other reportedoats and tubers. Moreover, there were further
reductions of the antinutritional factors during iling process.
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