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Abstract: This study was carried out in order to determine and compare changes in physicochemical properties
of bulbils from two cultivars (yellow and mauve) of Dioscorea bulbifera at different periods during the growth.
The tests were performed on the bulbils from one to six months of age. The results showed that the weight of
bulbils of both cultivars increased. They were ranged on fresh weight basis, from 31.88±13.1 g to 314.93±16.87
g for yellow cultivar and from 10.26±5.17 to 61±14.17 g for mauve cultivar. Starch content, like lipids, total
and reducing sugars, cellulose and ash increased also. Starch was the most abundant chemical component with
values ranged from 62.09±5.45  to 78.5±5.2% and from 60.56±3.05 to 70.57±6.87%, (on dry weight basis) for
yellow and mauve cultivar respectively. Potassium is the most abundant mineral. It value increased during the
growth time and ranged (in mg per 100 g dry weight) from 109.2±0.30 to 451.9±0.41 and from 89.66±0,5 to
403.45±0.6 for yellow and mauve cultivar respectively. Bulbils physiological maturity might be set at sixth
month during the growth time as some components like Zn, Mg and protein reached a critical level after six
months.
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INTRODUCTION

The Discorea bulbifera is a vigorous climber plant
native of West Africa (Hamon et al., 1995). The stem
twining in clockwise direction (Berthaud et al., 1997) can
measure up 12 meters. The leaves are shiny green,
alternate with a long petiole. As every yam plant, they
posed an annual vegetable cycle (Hamon et al., 1995).
Leaves and bulbils of Discorea bulbifera are used for
traditional medicine in over areas (Coursey, 1967).
Mbiantcha et al. (2010) studied the analgesic and anti-
inflammatory properties of extracts from the bulbils of
Dioscorea bulbifera L. var sativa (Dioscoreaceae) in mice
and rats. The yam specie produced aerial starchy bulbils.
Bulbils weighing up one kilogram are not exceptional but
those of 200-300 g are usual (Degras, 1986). In Bété’s
country (forester population in western Côte d’Ivoire),
Discorea bulbifera is cultivated for their bulbils which are
consumed once cooked like potatoes in water with oil and
local ingredients. Above starch bulbils contains others
chemical elements such as protein, fats, fibres and
minerals (Degras, 1986). D. bulbifera is cultivated at the
beginning of raining season from March to June. Two
cultivars are used for plantation. The first one is a cultivar
with a greater size bulbils and a yellow flesh. Its local
name is “Dugu-won”.  The second named “Won-kpia”
has small bulbils with mauve colored flesh. Bulbils are
formed at leave’s armpit and harvested after senescence
and death of the whole plant. At that period of vegetable

cycle of the plant, the bulbils fall down. For farmers, the
fall of bulbils is the only one indicator of their maturity.

Unfortunately,  this  fall  is  the cause of a major post-
harvest loss due to injuries on the bulbils by wilds
animals, insects and other microorganisms. Penicillium
oxilicum is responsible for the lost of about 18% bulbils
production (Foua-Bi et al., 1979). Bulbils germination is
one of the post-harvest loss causes. Walck et al. (2010)
led studies to better understand this phenomenon.

The purpose of this study was to assess the nutritional
value of bulbils during their maturation and to determine
the best harvest period before they fall.

MATERIALS AND METHODS

Bulbils collection: Bulbils from two cultivars of Discorea
bulbifera, the one with yellow flesh and the other one
with mauve flesh were grown with climbing supports at
the experimental station for yams of University of Abobo-
Adjamé (Abidjan, Côte d’Ivoire) at the beginning of
raining season from March to June 2010. Seeds were
picked in the department of Soubré at 400 km from
Abidjan in western of Côte d’Ivoire. Bulbils were
harvested every month since their appearance and during
six months of maturation just before they start falling due
to senescence. 

Samples preparation: Each month during the period of
maturation,   the  bulbils  were  harvested  and  weighed.
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Table 1: Bulbils weight during the growth
Growth time
-----------------------------------------------------------------------------------------------------------------------------------------------

Cultivars Month 1 Month 2 Month 3 Month 4 Month 5 Month 6
Bulbil’s weight (g) YF 74.53±13.26a 31.88±22.44ab 122.83±46.43bc 180.17±55.76c 275.42±86.10d 314.93±76.87d

MF 10.26 ±5.15a 26.18±7.15a 37.38±13.95a 45.16 ±11.47a 55.64±21.90ab 61.17±14.17ab

MF: Cultivar with mauve flesh; YF: Cultivar with yelow flesh; Mean values within a line related to a parameter with the same superscript letter are
not significantly different at " = 0.05 confidence level

Bulbils were then peeled, washed and cut into slices (0.2
cm thickness). Five hundred of slices were dried at 47ºC
during 72 h. The dried slices were ground and pass
through sieve (250 :m size). The obtained flour was kept
for analysis.

Proximate analysis: Moisture content (on fresh weigh
basis) was determined on fresh sliced samples after oven
drying at 105ºC for 24 h according the procedure of
AOAC (1990). Sugars were extracted from flours using
80% aqueous ethanol. Total sugars were determined using
the method of phenol-sulfuric (Dubois et al., 1991).
Reducing sugars were determined according to the
method of Bernfeld (1955) using DNS. Crude fat was
determined exhaustively extracting sample of flours in a
soxhlet apparatus using anhydrous hexan as solvent.
Cellulose content was determined according to the
gravimetric method of Van Soeest (1963). Nitrogen was
determined by the Kjeldahl method reported by AOAC
(1990) and crude protein content was subsequently
calculated by multiplying the nitrogen content by a factor
of 6.25. Starch content was esteemed by using the
polarimetric method of BIPEA (1976). Ash content was
determined by measurement of residues left after
combustion in a furnace at 550ºC for 8 h (AOAC, 1990).
Calories were obtained by the summation of multiplied
mean values for protein, fat and carbohydrate by their
respective Atwater factors, 4, 9 and 4 (Udosen, 1995).

Mineral analysis: Minerals were analyzed by the method
reported by Oshodi (1992). The ash obtained from 1g of
sample was dissolved in 10% HCl, filtered with filter
paper and made up to standard volume with dionised
water. Flame photometry method reported by AOAC
(1990) was used to determine sodium and potassium
contents of the sample. Calcium, Fe, Mg, Zn, Cu, Mn and
were determined using Atomic Absorption
Spectrophotometer (AAS). Phosphorus was estimated
colorimetrically (UV-visible spectrophotometer, Model
DR 2800/United States).

Statistical analysis: Each experiment had three
replications. To determine statistically significant
differences between samples (p<0.05), the data were
subjected to analysis of variance and appropriate means
separation was conducted using Duncan’s multiple range
test using a Statistica software program (SPSS for
Windows version 7.1).

RESULTS AND DISCUSSION

Monitoring of bulbils weight: The weight of bulbils of
both cultivars increased during the growth time from
31.88±13.1 to 314.93±16.87 for the cultivar with yellow
flesh and from 10.26±5.17 to 61±14.17 for the one with
mauve flesh. Bulbils with yellow flesh were significantly
biggest than bulbils with mauve flesh during ripening of
bubils. Thus yellow flesh variety gave the bigger bulbils
after six month maturation (Table 1). 

Proximate composition: The proximate composition of
bulbils during ripening is resumed in Table 2. The
moisture content of bulbils of the two cultivars decreased
during the growth time. From first month to sixth month,
it was ranged from 82.42±1.33 to 60.09±0.99 for yellow
cultivar and from 80.22±0.87 to 62±0.12 for the mauve
cultivar. This lost of moisture was also observed by
Degras (1986) during similar studies with Dioscorea
alata. This suggested that during the growth time, bulbils
undergo a process of dehydration leading to a hardening
phenomenon (Treche and Agbor Egbe , 1996). The effect
of this loss of water in bulbils is due to an increasing the
size of cell wall polysaccharides which bring them closer
together. That permits greater interactions by means of
hydrogen bonding and van der waal forces, resulting in
increasing rigidity during the growth time. The lower
moisture of mature bulbils of both cultivars indicated that
they could be conserved for a long period. 

The proteins content of bulbils of both cultivars
decreased during the growth time. It’s ranged from
6.1±4.1 to 3.1±0.4% and from 5.57±0.47 to 1.02±0.58%,
respectively for the yellow cultivar and mauve cultivar.
Value of crude proteins for bulbils of cultivar yellow at
sixth month old was consistent with value reported by
Megh et al. (2003) and Sahoré (2005) for bulbils of D.
bulbifera. Higher proteins content in bulbils at the
beginning of the growth time is due to an intense
enzymatic activity (synthesis and hydrolysis), and
transfers needful to build the higher complex
macromolecular such as starch. Moreover, higher protein
content of bulbils mainly those derived from yellow
cultivar indicated their nutritional superiority over the
others yams.

There was an increasing of lipids during the growth
time. Bulbils with mauve flesh had the highest rate after
sixth month of maturation. Values were ranged from
0.34±0.1 to 0.88±0.26% and from 0.5±0.26 to 3.58±0.4%,
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Table 2: Proximate composition (on dry weigh basis) of bulbils during the growth 
Growth time
----------------------------------------------------------------------------------------------------------------------------------

Parameters Cultivars Month 1 Month 2 Month 3 Month 4 Month 5 Month 6
Moisture (%) YF 82.42±1.33h 80±0.98b 78.79±0.80b 72.51±1.08f 62.11±1.04a 60.09±0.99c

MF 80.22±0.87b 76.23±0.67g 67.08±0.45e 65.31±1.81d 63.39±0.62a 62.42±0.12a

Proteins (%) YF 6.91±0.41e 4.09±0.31c 4.03±0.50bc 3.46±0.45bc 3.35±0.58bc 3.1±0.40a

MF 5.57±0.47c 3.1±0.34b 1.73±0.50a 1.19±0.34a 1.02±0.40a 1.02±0.58a

Lipids (%) YF 0.34±0.1a 0.36±0.12a 0.39±0.18a 0.53±0.23ab 0.58±0.20ab 0.88±0.26b

MF 0.50±0.07ab 0.64±0.08ab 1.54±0.12c 1.75±0.21c 2.86±0.40d 3.58±40e

Total sugars YF 221±27ab 272±12ab 299±24ab 304±21ab 423±28ab 455±33ab

(mg/100 g D.W) MF 51±11a 137±25ab 276±16ab 211±26ab 267±19abc 333±28b

Reducing sugars YF 7.23±0.97ef 4.10±0.50d 0.91±0.48a 0.91±0.43a 2.33±0.20abc 3.25±0.31bcd

(mg/100 g D.W) MF 8.27±0.87f 7.49±0.67e 0.96±0.41a 0.96±0.34a 2.87±0.35bcd 3.80±0.34bcd

Starch (%) YF 62.05±5.45a 64.88±6.34 ab 66.35±2.77 ab 70.04±2.02bcd 72.67±6.08bc 78.51±5.60c

MF 60.56±3.05 a 62.49±5.34ab 64.25±6.89 ab 65.54±4.67 ab 67.26±5.96 ab 70.57±6.87 ab

Cellulose (%) YF 0.39±0.07b 0.53±0.03 a 0.59±0.01a 0.81±0.07 f 1.13±0.07 h 1.98±0.02 i

MF 0.24±0.02 c 0.30±0.03 b 0.38±0.02 b 0.52±0.04a 0.71±0.02 e 0.90±0.01g

Ash (%) YF 3.38±0.3a 3.89±0.15 b 4.24±0.4a 4.25±0.29a 4.27±0.28a 4.27±0.34a

MF 2.64±0.2b 2.87±0.5ab 3.13±0.01ab 3.31±0.1a 3.75±0.2 a 3.77±0.36a

Energy (Kcal) YF 56.50±12.42 a 66.55±10.50ab 69.83±19.60ab 99.61±6.03 g 137.38±2.31cde 146.96 ±14.68def

MF 71.06±6.21ab 86.80±5.30 cg 126.86±14.14 c 134.27±7.77 cd 153.10±5.60ef 163.22±4.45 f

MF: Cultivar with mauve flesh; YF: Cultivar with yellow flesh; Mean values within a line related to a parameter with the same superscript letter are
not significantly different at " = 0.05 confidence level

Table 3: Minéral composition of bulbils during maturation period
Growth time
---------------------------------------------------------------------------------------------------------------------------------------------

Minéral Cultivar Month 1 Month 2 Month 3 Month 4 Month 5 Month 6
Na Yellow 09.4 ±0.02d 11.3 ±0.01f 13.0 ±0.02h 15.21 ±0.01j 17.01 ±0.01k 20.11 ±0.03 l

Mauve 0.3 ±0.02 a 0.5±0.01 b 0.6 ±0.02 c 10.02 ±0.01 e 12.94 ±0.03 g 15.14 ±0.20 I

K Yellow 109.2± 0.30 d 198.11±0.34 f 221.2 ±0.80 h 364.4 ±0.29 j 397.0±0.90 k 451.9± 0.41l

Mauve 89.66±0.5 a 102.51 ±0.7 b 205.24±0.18 c 339.42 ±0.2 a 377.06±0.11g 403.45±0.6 a

P Yellow 81.08±0,52 ab 80.01±0.74ab 79.83±0.49a 76.15±1.00e 70.14±0.35f 65.98 ±0.58c

Mauve 76.35±0,09b 76.35 ±0.73e 74.61±0.38d 73.85 ±0.36d 71.73 ±1.47g 66.18 ±0.94c

Ca Yellow 08.8 ±0.04 a 10.2±0.01a 10.87 ±0.02 a 11.5 ±0.02 a 12.5±0.32 a 13.1 ±0.40 a

Mauve 7.83 ±0.04a 9.41±0.01a 10.26± 0.01a 10.86 ±0.02 a 10.97 ±0.07 a 11.04 ±0.1 a

Mg Yellow 27.60±0.01h 25.30±0.03dc 10.30±0.03 d 9.5±0.01f 8.80±0.02c 8.7±0.02b

Mauve 27.01±0.10 g 20.62 ±0.3e 18.23 ±0.02 c 11.22 ±0.01b 8.20 ±0.01a 5.20 ±0.01a

Cu Yellow 0.02± 0.00 c 0.04±0.01dc 0.06±0.01af 0.07±0.01ab 0.09±0.01b 0.12±0.02 f

Mauve 0.01± 0.00 c 0.03±0.01cd 0.05±0.01ef 0.07±0.01ab 0.07±0.01e 0.13 ±0.02 f

Fe Yellow 0.41±0.01cd 0.53 ±0.01acd 0.57±0.01abcd 0.67±0.02 abc 0.88±0.01abc 1.02±0.02e

Mauve 0.65±0.01abc 0.71 ±0.01d 0.76±0.01ab 0.78 ±0.02ab 0.87 ±0.01b 1.32±0.02 f

Mn Yellow 0.02±0.00 a 0.03±0.01a 0.06±0.01bc 0.08±0.01cd 0.10±0.01dc 0.14±0.01e

Mauve 0.02±0.00 a 0.02±0.01a 0.04±0.01ab 0.06±0.01bc 0.09±0.01bc 0.11±0.01f

Zn Yellow 0.31±0.01cd 0.2±0.01bc 0.08±0.01ab 0.04±0.01e 0.02±0.01a 0.02 ±0.01e

Mauve 0.38±0.01d 0.2±0.02bc 0.14 ±0.01ab 0.10 ±0.01ab 0.05 ±0.01ab 0.03 ±0.01ab

MF: Cultivar with mauve flesh; YF: Cultivar with yelow flesh; Mean values within a line related to a parameter with the same superscript letter are
not significantly different at " = 0.05 confidence level

respectively for the yellow cultivar and mauve cultivar.
Mauve cultivar’s values were higher than values reported
for  others  species  of  yams like D. dumeturum (0.4%),
D. cayenensis (0.28%), D. alata (0.43%) and D. bulbifera
(0.24%) (Trèche, 1989).

Ethanol-soluble reducing sugars of bulbils of both
cultivars decreased from first to fourth month and increase
slightly from fifth to sixth month. Values were ranged
firstly from 7.23±0.97×10G3 to 0.43±0.97×10G3 g then
from 2.33±0.2×10G3 to 3.25±0.31×10G3 g for yellow
cultivar and from 8.27±0.87×10G3 to 0.96±0.34×10G3 g
then from 2.87±0.35×10G3 g to 3.8±0.34×10G3 g for
mauve cultivar. Tuberization  of bulbils was influenced by
growth regulators;  photoperiod  and sugar level
(Omokolo et al., 2003).The high level of reducing sugar
at beginning of tuberization was needed to induce

tuberization (Lauzer et al., 1995). Moreover the
increasing of reducing sugar from fifth to six month is due
to an alpha amylase activity which hydrolyses starch into
glucose, maltose and oligosaccharide. 

Total sugars of bulbils of both cultivars increased
during the growth time. It was ranged from 211±27×10G3

to 455±33×10G3 g and from 51±11×10G3 to 333±26×10G3

g respectively for the yellow cultivar and mauve cultivar.
For the same growth time, total sugar in bulbils of yellow
cultivar was higher than total sugar in bulbils of mauve
cultivar.

Linked to starch and lipids content, energy also
increased with the growth time. Values were ranged from
56.5±12.42 to 146.9 6 Kcal/100 g dry weight basis and
from 71.08±6.21 to 163.22±4.45 Kcal/100 g, respectively
for yellow cultivar and mauve cultivar. These values were
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lower than those (361 Kcal) obtained by Udensi et al.
(2008) on D. alata.  

Crude cellulose content of bulbils increased during
maturation. It was ranged from 0.39±0.02 to 1.98±0.01%
and from 0.24±0.02 to 0.9±0.01%, respectively for the
cultivar and cultivar. Values obtained for yellow cultivar
were significantly higher than those of mauve cultivar.
Values of yellow cultivar were higher whereas those of
mauve cultivar were lower than values obtained by Megh
at al. (2003) on bulbils from D. bulbifera.

An increasing of ash content was observed. Values
were ranged from 3.88±0.37% to 4.27±0.34% and from
2.6±0.21 to 3.77±0.6%, respectively for the yellow
cultivar and mauve cultivar. Values obtained with both
cultivars were closed to the values found in D. alata
(2.25-3.15%) by Udensi et al. (2008). 

Mineral composition: The mineral composition of
bulbils of both cultivars is shown in Table 3. There were
two categories of minerals. Those whose content
increased during maturation and those for which it
decreased over the same period. Na, K, P, Ca, Cu,
FeandMn belong to the category of minerals whose
concentration decreased in both varieties during
maturation of bubils. The most abundant mineral is K for
which there was an increase from 109.2 to 451.9 and from
89.66 to 403.45 mg/100 g dry, respectively for yellow and
mauve cultivar. The abundance of potassium in bulbils
from D. bulbifera was noted by Sahoré (2005).
Mg and Zn contents decreased in the two varieties
of bulbils during the ripening period. For Mg, it went
from 27.6 to 8.7 mg/100 g dry matter for the yellow
cultivar and from 27.01 to 5.2 mg/100 g dry matter for the
mauve variety. Zn content was almost zero at the end
of the ripening period.  0.02 and 0.03 mg/100g dry matter
were obtained respectively in yellow and purple
varieties of bulbils. 

CONCLUSION

The results obtained showed that there is variability
in the physicochemical composition of bulbils from
yellow and mauve cultivar during the growth. It also
highlighted that after six months the weight and the
biochemical composition of the two varieties of bulbils
was achieved even if some components like proteins, Mg
and Zn decreased. So bulbils could be harvested after six
months of maturation before they fall down due to
senescence of the plant. This would significantly
reduce post-harvested losses.
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