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Some biochemical parameters of different parts of two varieties of edible yams tuber "Florido" (Dioscorea alata) and 
"Krenglè" (Dioscorea cayenensis-rotundata complex) were monitored during storage. The statistical analyses 
related to analysis of variance (ANOVA) and to principal component analysis (PCA) carried out on these eleven 
variables showed that the proximate and mineral composition of different parts of yam tuber were significantly 
different at 0.05 level between them and during the storage. Indeed, the dry matters, the reducing and total sugars 
contents increased significantly (P ≤ 0.05) during the conservation from month 0 to month 6 and varied from one 
tuber part to another. The dry matter content was highest in the proximal parts, while the reducing and total sugar 
contents were higher in the distal parts. The total phenolic compounds and all the studied minerals decreased 
significantly (P ≤ 0.05) during the conservation and varied from one tuber part to another. Contrary to these 
variables, the lipids and the crude protein contents didn’t vary significantly at 0.05 level from a tuber part to another 
one during the storage period which last six months. 
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INTRODUCTION 

 
The edible tubers of yams (Dioscorea spp.) are important staple 
food for millions of people in tropical countries especially in 
West Africa (Martine and Mario, 1991). Yams are annual or 
perennial tuber-bearing and climbing plants with over 600 
species in which only few are cultivated for food and medicine 
(IITA, 2006). The most cultivated species in Côte d’Ivoire are 
Dioscorea alata L and Dioscorea cayenensis-rotundata 
complex. They are the most economically important of all 
cultivated species since they give the highest yields (Doumbia 
et al., 2006). The tubers of various species of Dioscorea spp 
constitute one of the stable carbohydrate foods for the people in 
many tropical countries (Akissoe et al., 2003). Many different 
forms and cultivars of the edible yam species are available in 

different areas and it is likely that they differ in composition 
and nutritional values (Bhandari et al., 2003). Indeed, fresh 
yams are difficult to store and are subject to deterioration 
during storage (Afoakwa and Sefa-Dedeh, 2001). Seen their 

importance in the human food and their difficult post crops 
conservation, several works were carried out on their whole 
tubers and were reported in the literature concerning  
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the biochemical properties and the post harvest storage, 
for example: application of thermodynamics for storage of 
yams whole tubers (Osuji, 1985); Proximate Analysis and 
Some Antinutritional Factor Constituents of Jamaican Yams 
(Marie et al., 2005); Physicochemical changes occurring 
during post-harvest hardening of trifoliate yam tubers 
(Medoua et al., 2005) and change in nutritional properties of 
yam tubers during storage (Sahoré et al., 2007). We have 
recently conducted studies on composition and minerals 
changes in different parts of "Bètè-bètè" variety from 
Dioscorea alata species and "Kangba" variety from 

Dioscorea cayenensis-rotundata species (Dje et al., 2010). 
Results showed that dry matters, reducing sugars and 
total sugars contents increased significantly during 
storage and varied from a tuber part to another one. Dry 
matter content was elevated in the proximal parts, while 
reducing sugars and total sugars contents are high in the 
distal parts. The highest content of total phenolic 
compounds was found in proximal parts of tubers. It 
varied from a tuber part to another one and decreased 
significantly during storage. With the exception of Ni, a 
significant loss of minerals (Ca, Mg and Zn) was noticed 
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in different parts of yams tubers after six months. On the 
other hand lipids and crude proteins contents didn’t vary 
significantly on the threshold of 5% during storage what 
ever the variety and the part of the tuber was.  

To the best of our knowledge, no study has so far been 
carried out to determine the physicochemical differences 
existing between different yam tuber parts and the 
influence of different tuber parts storage on 
physicochemical properties of resulting flours. Besides, 
the consumers would like the proximal and median parts 
more than the distal parts. The objective of this study was 
to evaluate the proximate and elemental compositions of 
yam different tuber parts of two other varieties ("Krenglè" 
and "Florido" ) during storage for up to 6 months. 
 

 
MATERIALS AND METHODS 
 

 

Sampling 
 
Two varieties of yams, Dioscorea cayenensis rotundata complex 

("Krenglè" variety) and D. alata ("Florido" variety), were used in the 
present study. The tubers of these yams varieties were about 44.07  
± 4.46 cm. They were harvested at maturity from fields in the centre 
of Côte d’Ivoire. They were immediately transported in a heap aired 
store and stored under prevailing tropical ambient conditions 
(26.56°C ± 3°C and 82% ± 5% relative humidity) for a period of 6 
months. 
 
Preparation of yam flour 
 
One tuber of each yam variety was randomly picked every two 

months during storage for up to six (6) months. The tubers were 
washed, then cut in three equal parts, giving three lots of yams 
made of the proximal parts (head of tuber), the median parts 
(middle of tuber) and the distal parts (tail of tuber). Four hundred 
grams (400 g) of each yam lot were peeled, cut into small slices 
(3x3x3 cm thickness), then washed with distilled water. They were 
dried at 45°C during 48 h. The dried yam slices were further ground 
in a grinder and sieved with a 90 µm sieve to obtain yam flour. The 
gotten flours were used for the analyses. 

 

Proximate analysis 
 
The dry matters contents were determined by drying in an oven at 
105°C during 24 hours to constant weight (AOAC, 1990). Crude 
protein contents were calculated from nitrogen contents (N x 6.25) 
obtained using the Kjeldahl method by AOAC (1990). The lipid 
contents were determined by continuous extraction in a Soxhlet 
apparatus for 8 hours using hexane as solvent (AOAC, 1990). The 
ashes contents were determined by incinerating in a furnace at 
550°C (AOAC, 1990). The method described by Dubois et al. 
(1956) was used for the total sugars content analysis and the 
reducing sugars content according to the method of Bernfeld (1955) 
using 3.5 dinitrosalycilic acids (DNS). 

 

Total phenolic compounds 
 
The contents of total phenolic compounds were assessed by the 
spectrophotometric method described by Swain and Hillis (1959) 
using the Folin-Ciocalteu. 

 
 
 

 

Mineral composition 
 
The contents of calcium, magnesium, zinc and nickel were 
quantitatively determined from the digest using strong acids and the 
atomic absorption spectrophotometer with appropriate hollow 
cathode lamps. Accuracy was assessed by analyzing the samples 
in triplicate (AOAC, 1990). 

 

Statistical analysis 
 
All analyses were performed in triplicates. Results were expressed 

by means of ± SD. Statistical significance was established using 
Analysis of Variance (ANOVA) models to estimate the effect of 
storage period on biochemical composition of yam different tuber 
parts. Means were separated according to Duncan’s multiple range 
analysis (P ≤0.05), with the help of the software XLSTAT 7.5.2 and 
SPSS 16.0. Principal components analyses (PCA) were carried out 
on the biochemical characteristics of yam different tuber parts. 
 

 

RESULTS 

 

Proximate composition 

 

The proximate composition of proximal part (PP), 
median part (MP) and distal part (DP) of “kangba” and 
“bètè-bètè” varieties of yam belonging respectively to 
Dioscorea alata and Dioscorea cayenensis-rotundata 
species are summarised in Table 1 and 2.  

Dry matter content of yam tuber different parts varied 
meaningfully (P ≤ 0.05) from one part to another at the 
beginning of the conservation (month 0) and during post-
crops storage, whatever the variety is. It is more elevated 
in the proximal part of yam with amounts ranged from 
45.36% (month 0) to 64.95% (month 6) for "Krenglè" and 
from 36.90% (month 0) to 72.88% (month 6) for "Florido".  

Ash content differed significantly (P ≤ 0.05) from one 
tuber part to another during the same storage period, 
whatever the variety is. In general, the highest content 
was found in yam distal part whatever the variety is, with 
the contents ranged from 2.51% dry weight (dw) (month  
0) to 2.95% dw (month 6) and from 2.85% (month 0) to 
3.20% dw (month 6) respectively for "Florido" and 
"krenglè" . Distal part of "krenglè" variety showed the 
highest content.  

Crude protein content of yam tubers different part didn’t 
vary significantly (P ≤ 0.05) from one part to another 
during the post crops conservation. Crude protein of 
"Krenglè" was ranged from 8.00% dw (month 0) to 7.54% 
dw (month 6) and from 7.88% dw (month 0) to 7.44% dw 
respectively for the proximal and distal parts. Concerning 
"Florido" variety, protein content ranged from 8.00% dw 
(month 0) to 7.52% dw (month 6) and from 7.88% dw 
(month 0) to 7.33% dw respectively for the proximal and 
distal parts. In general, the proximal part had a slightly 
higher protein than the other parts (median and distal).  

The mean lipid content of yam tuber different parts 
were found to be 0.20% dw. The lipid content didn’t vary 
meaningfully (P ≤ 0.05) from a tuber part to another 



 
 
 

 
Table 1: Proximate composition of flours from different parts of the "Krenglè" 
variety tubers during the post harvest storage 

 

 Variety Krenglè    
 

      
 

 Storage     
 

Parameters Time/Yam Month 0 Month 2 Month 4 Month 6 
 

 Part     
 

 
PP 

45.36 ± 
59.31 ± 0.41(j) 

61.84 ± 
64.95 ± 0.82(g)  

Dry matters 0.03(m) 0.53(hi)  

   
 

MP 41.41 ± 0.16(n) 56.46 ± 0.42(k) 59.79 ± 0.60(j) 61.08 ± 0.11(i) 

 

(%) 
 

 DP 37.97 ± 0.64(o) 52.85 ± 0.52(l) 56.62 ± 0.56(k) 60.20 ± 0.48(j) 
 

 
PP 

2.55 ± 
1.73 ± 0.03(m) 1.64 ± 0.07(m) 2.60 ± 0.02(e f g)  

 
0.05(efgh)  

     
 

Ashes 
MP 2.25 ± 0.05(jk) 

2.68 ± 0.02(d e 2.37 ± 0.01(h i 2.70 ± 0.01(c d 
 

(% dw) f) j) e)  

  
 

 
DP 

2.85 ± 
3.18 ± 0.01(a) 

2.67 ± 0.01(d e 
3.20 ± 0.15(a)  

 
0.01(bcd) f)  

    
 

 
PP 8.00 ± 0.31(a) 

7.88 ± 0.25(a 7.77 ± 0.35(a 
7.54 ± 0.22(a b)  

 
b) b)  

    
 

Crude Proteins 
MP 7.90 ± 0.34(ab) 

7.75 ± 0.38(a 7.73 ± 0.34(a 
7.52 ± 0.28(a b)  

(% dw) b) b)  

   
 

 
DP 7.88 ± 0.38(ab) 

7.63 ± 0.25(a 7.63 ± 0.38(a 
7.44 ± 0.25(a b)  

 
b) b)  

    
 

Lipids 
PP 0.20 ± 0.01(a) 0.20 ± 0.01(a) 0.21 ± 0.03(a) 0.21 ± 0.02(a) 

 

     
 

MP 0.18 ± 0.01(a) 0.20 ± 0.02(a) 0.21 ± 0.01(a) 0.20 ± 0.02(a) 
 

(% dw)  

DP 0.18 ± 0.03(b) 0.20 ± 0.01(a) 0.21 ± 0.03(a) 0.21 ± 0.03(a) 
 

 
 

 PP 3.19 ± 0.20(jk) 4.79 ± 0.20(g) 6.52 ± 0.38(d) 7.25 ± 0.24(c) 
 

Total sugars 
     

 

MP 2.40 ± 0.03(n) 4.23 ± 0.15(h) 5.79 ± 0.12(e) 6.43 ± 0.06(d) 
 

(g/100 g dw)  

     
 

DP 3.38 ± 0.23(ij) 5.55 ± 0.04(e f) 7.30 ± 0.10(c) 8.17 ± 0.43(b) 

 

 
 

       

Reducing 
PP 0.65 ± 0.04(k) 0.90 ± 0.02(h) 1.02 ± 0.01(e) 1.16 ± 0.01(c) 

 

      

MP 0.61 ± 0.03(l) 0.86 ± 0.01(i) 0.95 ± 0.01(g) 1.03 ± 0.02(e) 
 

sugars 
 

(g/100 g dw) 
     

 

DP 0.77 ± 0.04(j) 0.97 ± 0.01(f g) 1.07 ± 0.01(d) 1.32 ± 0.01(a) 
 

 
 

      
 

 
-The obtained values are averages ± standard deviation of triplicate determination  
-On the columns and lines of each parameter, the averages affected of no common letter are significantly different between them on the 
threshold of 5% according to the test of Duncan 
-PP: proximal part; MP: median part; DP: distal part; dw: dry weight 

 
 
 
between the total and reducing sugar contents of the yam 
tuber different parts. Thus, they varied significantly on the 
threshold of 5% from one tuber part to another during the 
storage. In general, the total and reducing sugar contents 
were higher in the distal part of yam tubers whatever the 
variety is, with values ranging from 3.38 g/100 g dw 
(month 0) to 8.17 g/100 g dw (month 6) and from 0.77 
g/100 g dw (month 0) to 1.32 g/100 g dw (month 6) for 
"Krenglè" variety. "Florido" variety showed 

 
 

 

total and reducing sugar varying from 3.51 g/100 g dw 
(month 0) to 9.10 g/100 g dw (month 6) and from 0.91 
g/100 g dw (month 0) to 1.34 g/100 g dw (month 6). 
Besides, yam tuber of "Florido" variety had highest 
amount of total and reducing sugars. 
 

The total phenolic compounds 

 

The table 3 showed the total phenolic compounds 



 
 
 

 
Table 2: Proximate composition of flours from different parts of the "Florido" variety 
tubers during the post harvest storage 

 

 Variety Krenglè     
 

Parameters 
Storage 

Month 0 Month 2 Month 4 Month 6  

Time/Yam Part  

      
 

Dry matters 
PP 36,90 ± 0.60(p) 66.99 ± 0.28(e) 70.90 ± 0.53(b) 72.88 ± 0.60(a) 

 

MP 35.46 ± 0.18(q) 65.06 ± 0.59(g) 68.01 ± 0.54(d) 69.81 ± 0.53(c)  

(%)  

DP 34.30 ± 0.79(r) 62.18 ± 0.60(h) 66.00 ± 0.48(f) 67.16 ± 0.64(de)  

 
 

Ashes 
PP 2.05±0.05(l) 1.92±0.01(l) 2.04±0.02(l) 2.93±007(bc) 

 

MP 2.31±0.02(ij) 2.61±0.01(efg) 2.46±0.01(ghi) 207±0.20(kl)  

(% dw)  

DP 2.51±0.02(fgh) 2.67±0.01(def) 2.97±0.01(b) 2.95±0.02(b)  

 
 

Crude Proteins 
PP 8.00 ± 0.25(a) 7.81 ± 0.32(ab) 7.69 ± 019(ab) 7.52 ± 0.04(ab) 

 

MP 7.90 ± 0.34(ab) 7.69 ± 0.44(ab) 7.69 ± 0.38(ab) 7.38 ± 0.50(ab)  

(% dw)  

DP 7.88 ± 0.25(ab) 7.69 ± 0.31(ab) 7.63 ± 0.38(ab) 7.33 ± 0.35(b)  

 
 

Lipids 
PP 0.17 ± 0.02(a) 0.20 ± 0.01(a) 0.21 ±0.03(a) 0.21 ± 003(a) 

 

MP 0.19 ± 0.01(a) 0.19 ± 0.04(a) 0.21 ± 0.03(a) 0.20 ± 0.04(a)  

(% dw)  

DP 0.17 ± 0.04(a) 0.20 ± 004(a) 0.21 ± 0.04(a) 0.20 ± 0.03(a)  

 
 

Total sugars 
PP 2.78 ± 0.08(lm) 3.74 ± 0.29(i) 5.37 ± 0.24(f) 7.67 ± 0.32(c) 

 

MP 2.48 ± 0.10(mn) 2.94 ± 0.16(kl) 4.57 ± 0.05(gh) 6.46 ± 0.20(d)  

(g/100 g dw)  

DP 3.51 ± 0.13(ij) 4.63 ± 0.33(g) 5.53 ± 0.16(ef) 9.10 ± 0.35(a)  

 
 

Reducing sugars 
PP 0.87 ± 001(hi) 0.96 ± 0.02(g) 1.01 ± 0.01(ef) 1.23 ± 0.02(b) 

 

MP 0.86 ± 0.01(i) 0.94 ± 0.01(g) 0.98 ± 0.01(fg) 1.25 ± 0.03(b)  

(g/100 g dw)  

DP 0.90 ± 0.01(h) 0.97 ± 0.02(g) 1.03 ± 0.02(e) 1.34 ± 0.03(a)  

 
 

 
-The obtained values are averages ± standard deviation of triplicate determination  
-On the columns and lines of each parameter, the averages affected of no common letter are significantly different between them on the threshold of 5% according to the test of 
Duncan -PP: proximal part; MP: median part; DP: distal part; dw: dry weight 

 

 
Table 3: Total phenolic compound (mg/100 g dry weight) of flours from different parts of "Krenglè" 

 

 Variety Krenglè    Florido    
 

 Storage         
 

 Time/Yam Month 0 Month 2 Month 4 Month 6 Month 0 Month 2 Month 4 Month 6 
 

 Part         
 

Total 
PP 

288.89 ± 217.33 ± 119.77 ± 50.34 ± 243.00 ± 189.67 ± 119.67 ± 38.44 ± 
 

phenolic 3.35(a) 3.69(bc) 4.87(gh) 3.09(jklm) 3.98(b) 5.82(cd) 4.74(gh) 293(klmn)  

 
 

compounds 
MP 

266.78 ± 162.33 ± 91.56 ± 39.67 ± 230.22 ± 128.48 ± 72.67 ± 22.67 ± 
 

(mg/100 g 2.91(b) 2.38(def) 4.30(hj) 1.69(klmn) 5.87(b) 5.81(fg) 3.91(ijk) 0.84(mn)  

 
 

dw) 
DP 

211.33 ± 151.66 ± 76.56 ± 36.11 ± 185.11 ± 159.56 ± 70.78 ± 12.21 ± 
 

 
2.47(bc) 3.42(efg) 3.04(ij) 1.11(lmn) 4.54(cde) 5.00(def) 3.98(ijkl) 0.58(n)  

  
 

 
-The obtained values are averages ± standard deviation of triplicate determination  
-On the columns and lines of each parameter, the averages affected of no common letter are 
significantly different between them on the threshold of 5% according to the test of Duncan  
-PP: proximal part; MP: median part; DP: distal part; dw: dry weigh 



 
 
 

 
Table 4 : Mineral composition of flours deriving from the fresh yam tubers different 
parts during the post harvest conservation 

 

 Variety Krenglè    Florido    
 

 Storage          
 

Minerals Time/Yam Month 0 Month 2 Month 4 Month 6 Month 0 Month 2 Month 4 Month 6 
 

 Part          
 

  2.08 ± 1.31 ± 0.99 ± 0.73 ± 1.45 ± 1.21 ± 0.81 ± 0.63 ± 
 

 PP 0.14 0.05 0.04 0.04 009  0.04 0.05 0.07 
 

  (c) (e) (hi) (lm) (d)  (f) (kl) (no) 
 

Zinc  1.50 ± 1.13 ± 0.72 ± 0.60 ± 1.24 ± 0.91 ± 0.70 ± 0.50 ± 
 

(mg/100g MP 0.07 0.04 0.10 0.03 0.12 0.05 0.06 0.04 
 

dw)  (d) (g) (lm) (n) (ef)  (ij) (m) (o) 
 

  2.99 ± 1.24 ± 1.00 ± 0.72 ± 2.80 ± 1.23 ± 0.84 ± 0.73 ± 
 

 DP 0.04 0.06 0.04 0.14 0.09 0.03 0.10 0.13 
 

  (a) (e f) (h) (lm) (b)  (ef) (jk) (lm) 
 

  37.88 ± 28.51 ± 29.50 ± 29.17 ± 53.65 ± 40.23 ± 41.33 ± 40.34 ± 
 

 PP 0.02 0.34 0.13 0.21 0.14 0.35 0.33 0.37 
 

  (a) (n) (m) (m) (c)  (gh) (f) (g) 
 

Magnesium  35.87 ± 26.74 ± 26.93 ± 25.35 ± 51.38 ± 38.15 ± 41.71 ± 39.79 ± 
 

(mg/100g MP 0.08 0.18 0.31 0.26 0.08 0.26 0.30 0.24 
 

dw)  (j) (o) (o) (p) (g)  (i) (f) (h) 
 

  38.33 ± 30.46 ± 33.17 ± 30.27 ± 57.32 ± 47.77 ± 47.89 ± 47.62 ± 
 

 DP 0.14 0.33 0.20 0.18 0.09 0.96 0.27 0.33 
 

  (i) (l) (k) (l) (b)  (e) (e) (e) 
 

  25.38 ± 22.32 ± 34.38 ± 23.33 ± 32.82 ± 22.61 ± 25.69 ± 19.22 ± 
 

 PP 0.07 0.07 0.07 0.10 0.05 0.09 0.12 0.10 
 

  (i) (m) (c) (j) (d)  (l) (g) (q) 
 

Calcium  16.08 ± 12.33 ± 18.53 ± 14.44 ± 23.25 ± 21.77 ± 18.10 ± 17.94 ± 
 

(mg/100g MP 0.13 0.09 0.09 0.11 0.08 0.13 0.08 0.13 
 

dw)  (t) (v) (r) (u) (j)  (n) (s) (s) 
 

  25.68 ± 22.84 ± 35.29 ± 21.55 ± 38.49 ± 31.42 ± 30.89 ± 20.35 ± 
 

 DP 0.09 0.10 0.12 0.09 0.10 0.10 0.11 0.06 
 

  (h) (k) (b) (o) (a)  (e) (f) (p) 
 

  0.45 ± 1.04 ± 0.42 ± 0,42 ± 0.44 ± 0.97 ± 0.34 ± 0.66 ± 
 

 PP 0.05 0.11 0.10 0,14 0.03 0.04 0.02 0.10 
 

  (i j) (a) (jk) (j) (ij)  (a) (gh) (ef) 
 

Nickel 
 0.53 ± 0.89 ± 0.73 ± 0,80 ± 0.81 ± 0.60 ± 0.51 ± 0.35 ± 

 

MP 0.05 0.04 0.03 0,06 0.14 0.05 0.08 0.08  

(mg/100g  

 (h) (b) (de) (cd) (c)  (fg) (hi) (kl)  

dw)   
 

 

0.73 ± 0.35 ± 0.32 ± 0,44 ± 0.98 ± 0.53 ± 0.74 ± 0.63 ±  

  
 

 DP 0.06 0.03 0.13 0,21 0.09 0.12 0.04 0.06 
 

  (d e) (k l) (l) (ij) (c)  (gh) (cd) (f) 
 

 
-The obtained values are averages ± standard deviation of triplicate determination  
-On the columns and lines of each common parameter of "Krenglè" and "Florido" varieties, the averages affected 
of no common letter are significantly different between them on the threshold of 5% according to the test of Duncan 
-PP: proximal part; MP: median part; DP: distal part; dw: dry weight 

 

content of "Krenglè" and "Florido" different parts during 
storage . The total phenolic compound of yam distal and 
median parts didn’t vary meaningfully (P ≤ 0.05) during 
the storage. Indeed, the proximal parts had higher 
phenolic compounds than the other tuber parts whatever 
the variety is, with the contents varying from 288.89 
mg/100 g dw (month 0) to 50.34 mg/100 g dw (month 6) 
and from 243.00 mg/100 g dw (month 0) to 38.44 mg/100 
g dw (month 6) respectively for "Krenglè" and "Florido". 
 

Mineral composition 

 

Table 4 summarizes the mineral composition the studied 

 

 

varieties. All decreased significantly (P ≤ 0.05) during 
storage whatever the variety is. Indeed, they differed 
significantly (P ≤ 0.05) from one part to another, 
excepting zinc content in the proximal and distal parts for 
the two varieties of yam. Ca, Zn, Mg and Ni were highest 
in the distal parts of tubers during the conservation 
period. Calcium content ranged from 25.68 mg/100 g dw 
(month 0) to 21.55 mg/100 g dw (month 6) and from 
38.49 mg/100 g dw (month 0) to 20.35 mg/100 g dw 
(month 6) respectively for "Krenglè" and "Florido". 
Magnesium content varied from 38.33 mg/100 g dw 
(month 0) to 30.27 mg/100 g dw (month 6) and from 
57.32 mg/100 g dw (month 0) to 47.62mg/100g dw 



 
 
 

 
Table 5: Pearson correlation coefficient for physicochemical 
parameters of different parts of some yam tubers 

 

Variables RS TS As TCP Zn Mg Ca Ni Prot Lip Dry matt 

RS 1.00           

TS 0.88 1.00          

AS 0.32 0.36 1.00         

TCP -0.90 -0.86 -0.38 1.00        

Zn -0.64 -0.59 -0.01 0.71 1.00       

Mg -0.06 -0.34 0.03 0.23 0,33 1.00      

Ca -0.07 -0.09 -0.07 0,20 0.42 0.49 1.00     

Ni -0.24 -0.30 -0.17 0.25 0.30 0.09 -0.15 1.00    

Prot -0.90 -0.86 -0.47 0.93 0,68 0.22 0.31 0.29 1.00   

Lip 0.54 0.68 0.12 -0.63 -0.71 -0.51 -0.22 -0.28 -0.57 1.00  

Dry matt 0.67 0.64 0.03 -0.74 -0.78 -0.32 -0.31 -0.18 -0.71 0.80 1.00 
 

NB : in thick, the significant correlation values on the threshold of 5% 
TS, Total sugars ; RS, reducing sugars ; TPC, Total phenolic compounds ; 
Lip , lipids; As, ashes; Prot, proteins;Zn, zinc; Mg, magnesium; Ca, calcium;  
Ni, nickel; D matt, Dry matters.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

TPC:  total  phenolic  compounds  ;  TS:  total sugar;  RS:  reducing  
sugar ; Ni: nickel ; Lip: Lipid ; Mg: magnesium ; Zn: zinc ; Prot,  
protein ; Ash: ashes ; Ca: calcium; D mat, dry matter ; 
PC: principal component.  
Figure 1 : Circle of correlation of the physicochemical properties of 
some yams tubers different parts on axes 1 and 2 
 

 

(month 6). A slight increase of nickel content was observe 
for "Krenglè" in median part ranging from 0.53 

 
 
 

 

mg/100g dw to 0.80 mg/100g dw, for “florido” in proximal 
part varying from 0.44 mg/100g dw to 0.66 mg/100g d 
 

Principal component analysis 

 

The principal component analysis of yam tuber different 
parts of "Florido" and "Kangba" varieties related to the 
eleven physicochemical parameters permitted to show 
two axes explaining the essential variability that were 
axis 1 and 2. These axes expressed 67.96% of the total 
variability observed, with 53.00% and 14.96% 
respectively for axis 1 and 2. The circle of correlation 
(Figure 1) revealed three groups of enough distinct 
physicochemical variables. Zinc (Zn), total phenolic 
compounds (TPC) and the proteins (Prot) contributed to 
14.70%, 14.94% and 14.82% to formation of the axis 1. 
This axis well highlighted these variables. The ashes 
(As), calcium (Ca) and magnesium (Mg) constituting the 
second group expressed in the order of 15.52%, 27.52% 
and 27.63% on the axis 2. This axis is a good indicator of 
the composition in mineral matters of different samples of 
yam tubers. The total sugars (TS.), the reducing sugars 
(RS), the Lipids (Lip) and the dry matters (Dry matt) 
centered on the first principal component of which they 
expressed 13.79%, 13.12%, 10.98% and 12.34%. 
Otherwise the matrix of correlation (Table 5) showed that 
the proteins, total phenolic compound and zinc contents 
were correlated positively between them. This variable 
group correlated negatively at 0.05 level with the 
variables group constituted by reducing sugars, total 
sugars, lipids and dry matters contents that were 
correlated positively at the 0.05 level. The ash contents 



  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Kr: “Krenglè” ; F:” Florido” ; p, proximal ;m: median ; d: distal ;  (0), (2), (4) et (6) :  
storage time (months)  ;PC: principal component 

 
Figure 2: Sample plot of principal components 1 and 2 of different parts of some 
yams tubers 

 
 
 

were not correlated with the calcium and magnesium that 
were correlated positively (R = 0.49) between them. The 
principal component analysis permitted to regroup the 
yam tuber different parts of "Krenglè" and "Florido" 
varieties at the beginning of storage month 0 (Figure 2). 
They were in the positive part of the axis 1, of which they 
expressed the essential of the variability, contrary to the 
proximal, median and distal parts of these varieties at the 
storage time month 4 and 6. These positions explained 
the difference of physicochemical parameters between 
the yam tuber different parts at the month 0 and those to 
the month 6 concerning the total phenolic compound, 
protein and zinc contents on the one hand and the 
reducing and total sugar, the lipid and dry matter contents 
on the other hand. The graph also showed that the three 
parts of "krenglè" and "Florido" varieties at the month 2 
and 4 discriminated in the negative part of the axis 2 

 
 

 

according to the intermediate contents of different 
parameters studied. 
 

 

DISCUSSION 

 
Proximate composition 

 

Dry matter increased significantly (P ≤ 0.05) in the 
different parts of tubers during the post-harvest storage. 
Indeed, this increase could be explained by the reduction 
of moisture during the storage period (Sahoré et al., 
2007). "Florido" and "Krenglè" showed one 14.62% and 
29.19% lost of moisture after 3 months of storage. These 
values were higher than those recorded by Trèche and 
Agbor-Egbe (1996) who reported moisture loss of about 
8.6% within 110 days after harvesting of the yellow 



 
 
 

 

cultivars of D. dumetorum. The very important loss of 
water in the tubers during the storage could be entailed 
by the setting up of the germination process that need a 
strong increase of the respiratory intensity and 
perspiration acceleration (Trèche, 1989). The raised of 
dry mater observed in the tubers proximal parts could be 
attributed to the fact that they were formerly formed and 
constituted of more aged tissues than those of the 
median and distal parts (Trèche, 1989).  

Concerning the ash contents of yam tuber different 
parts, our results were closed to the reports of Amani and 
Kamenan (2003) who found 3.3% dw, 3.4% dw, 2.0% dw 
and 2.9% dw respectively for dw "Florido", "Bètè-Bètè", 
"Kponan" and "Krenglè". They were contrary to those 
obtained by Medoua et al. (2005) who reported a 
significantly (P ≤ 0.05) increase of ash contents in the 
tuber of the yellow cultivars of D. dumetorum after 56 
days of storage. Otherwise, the elevated content in the 
distal parts could be bound to the fact that these newly 
formed parts were fixed to soil. Distal part constitutes the 
primordial source of mineral matters accumulation from 
which the median and proximal parts were provided.  

The protein contents of yam tuber different parts didn't 
differ significantly at the level 5% during the post-harvest 
storage. The slight decrease of protein contents could 
only result from a reduction of the proteic synthesis 
capacity as well as a weak proteolysis initiated by the 
proteases (Kumar and Kwnols, 1993a). The products of 
deterioration provided a source of energy and metabolic 
skeletons for germination (Michaud et al., 1994). The 
gotten values were similar to reported values varying 
from 9.3% to 8.6% for Dioscorea dumetorum, from 7.1% 
to 6.4% for Dioscorea cayenensis and 7.7% to 6.5% for 
Dioscorea rotundata on the whole yam tubers during 19 
weeks of conservation (Trèche and Guion, 1979).  

The mean of lipid contents of yam tuber different parts 
didn't differ significantly on the threshold of 5% during the 
postharvest conservation. Low lipid contents obtained in 
the yam flours were in accordance with previous studies. 
Our results were slightly lower than the 0.35-0.38% noted 
for white and yellow cultivars of Dioscorea dumetorum, 
(Afoakwa and Sefa-Dedeh, 2001). These values were 
similar to that recorded by Yi-Chung et al. (2006) on the 
yam whole tubers who found the rate of 0.20% dw for 
Dioscorea batata ("Hualien" cultivar).The gotten weak 
contents testified that the yam tuber different parts were 
poor in lipids. This assertion was supported by Osagie 
and Opute (1981a) who indicated that it didn't seem to 
have sensitive modification of the lipids content in the 
tubers during conservation.  

The total and reducing sugar contents of yam tuber 
different parts increased meaningfully (P ≤ 0.05) during 
the storage. Indeed, these increasing levels of sugars in 
the tubers with storage time were suspected to be 
brought by the breakdown and subsequent hydrolysis of 
starches into sugars after harvesting (Afoakwa and Sefa-
Dedeh, 2001). Similar trends have been recorded by 

 
 
 
 

 

Trèche and Agbor-Egbe (1996), who reported the most 
predominant changes occurring in yam tubers after 
harvest, when stored in non-freezing environment below 
40-45°C. The total sugar average contents of the yam 
tuber different parts during conservation were similar to 
those recorded by Trèche (1989) on the whole yam 
tubers, who found contents ranging from 4.3 g/100 g dw 
to 7.6 g/100 g dw, from 5.1 g/100 g dw to 5.6 g/100 g dw 
and from 2.8 g/100 g dw to 4.5 g/100 g dw respectively 
for Dioscorea cayenensis ("Bafang" cultivar), Dioscorea 
rotundata ("Bafut" cultivar) and Dioscorea dumetorum 
("Jakiri" cultivar) during 19 weeks of conservation to 
28°C. Otherwise, the variation of the total and reducing 
sugar contents suggested an unequal distribution of 
enzymes activities in the yam different parts (Diopoh and 
Kamenan, 1981). 
 

 

Total phenolic compounds 

 

Phenolic compounds of yam tuber different parts 
decreased significantly (P ≤ 0.05) during the storage. The 
capacity of a plant species to resist the attack of the bugs 
and microorganisms is often correlated with the phenolic 
compounds contents (Rees and Harborne, 1985; 
Nathalie and Jean-Paul, 2006). It would also justify why 
the distal part must here be more vulnerable to the 
mentioned attacks than the proximal part during the 
storage. Our results were very higher than those 
published by Marie et al. (2005) who reported the rate of 
79.3mg/kg for "st Vincent" cultivar belonging to Dioscorea 
alata. Phenolic compounds were also responsible for the 
bitterness and astringency associated with many foods. 
However, the phenol contents didn’t differentiate between 
wild and edible varieties. The very high levels of phenolic 
compounds of the proximal part compared to the other 
parts could explain the rapid browning of the tuber when 
cut or damaged (Bravo, 1998). 
 

 

Mineral composition 

 

Calcium contents were lower than those recorded by 
Bell and Favier (1981) in yam whole tubers of Dioscorea 
dumetorom who reported 41.8 mg/100 g dw and 52.4 
mg/100 g dw, respectively. Besides, these values were 
higher than those recorded by Sahoré and Amani (2005) 
in yam whole tubers of Dioscorea dumetorom and 
Dioscorea bulbifera who noted 5.3 mg/100 g fresh weight 
(fw) and 5.0 mg/100 g fw, respectively. As for the 
magnesium contents, our results were higher than those 
mentioned by Sahoré and Amani (2005) in yam whole 
tubers of Dioscorea hirtiflora and Dioscorea bulbifera who 
reported 23.1 mg/100 g fw and 22.4 mg/100 g dw for 
these two species. Otherwise, the general minerals 
content reduction that was magnesium, calcium and zinc 
during the postharvest conservation would be caused by 



 
 

 

their transfer towards the bud for the metabolic process 
entailed by the germination (Coleman, 2000). 

 

 

CONCLUSION 

 

This study showed the effects of post-harvest storage on 
some biochemical parameters in different parts of yam 
tuber. Proximal composition like total and reducing sugar, 
and dry matters increased during storage while minerals 
(Zn, Ca, Mg) and total phenolic compounds significantly 
decrease. With the exception of lipids and to a lesser 
extent proteins, the parameters studied varied in the 
distal, median and proximal parts. Unlike most previous 
studies have focused on the whole tuber, this work 
highlights the variability of the chemical composition in 
different parts of the tuber during storage. 
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