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1. Introduction

   Diabetes mellitus is a global health problem that is 
ravishing humanity with its prevalence being at an alarming 
increase[1]. It was reported that approximately 4% of the 
global population suffers from this disease, a percentage 
which is expected to reach 5.4% in 2025, thereby making this 
disease endemic globally[1].
   Several therapeutic strategies that are currently being 
used to treat this metabolic disorder have been met with 
several limitations thereby leading to increased search for 
alternative therapies. This trend has been further intensified 

by increasing doubts surrounding current dietary and 
other lifestyle behaviors together with growing interests in 
functional foods and nutraceuticals[1].
   In addition, herbal remedies have proven to be more 
accessible and affordable than conventional drugs as the 
former represents the first line of treatment available for the 
world’s teeming population[2].
   Cocoyam [Colocasia esculenta L. (C. esculenta)] is an 
herbaceous perennial plant belonging to the Araceae 
family. In most African countries, it is mainly cultivated 
by small-scale farmers[3]. Like many plants of the Araceae 
family, cocoyam grows from the fleshy corm (tuber) that can 
be boiled, baked or mashed into a meal and used as staple 
food or snack.
   The corms supply easily digestible starch and are known 
to contain substantial amounts of protein, vitamin C, 
thiamine, riboflavin, niacin and significant amounts of 
dietary fiber[4]. In ethnomedicine, cocoyam is used in the 
management of diabetes mellitus, treatment of ringworm[5], 
cough, sore throat and wounds[6,7]. 

A R T I C L E  I N F O                        ABSTRACT

Objective: To investigate the biochemical basis of the anti-diabetic action of cocoyam [Colocassia 
esculenta (C. esculenta)] in streptozotocin diabetic rats.
Methods: Blood glucose of the rats was measured with a glucometer. The relative heart weight, 
relative pancreatic weight, serum proteins, urea, creatinine, albumin, amylase, lipase, serum and 
hepatic aspartate transaminase (AST), alanine transaminase (ALT), alkaline phosphatase (ALP) and 
chemical analysis of the test feed were determined using standard techniques. 
Results: The diabetic rats fed with cocoyam had significant elevation (P<0.05) of relative 
pancreatic weight, hepatic AST, ALT, ALP and serum proteins and albumin, but had significant 
reduction (P<0.05) of blood glucose, serum urea, creatinine, amylase, lipase, AST, ALT and ALP 
compared with the diabetic control rats while these parameters were significantly altered (P<0.05) 
in the diabetic control rats compared with the non-diabetic rats. There were no significant 
differences (P>0.05) in the relative heart weights of all the rats in the three groups. The test feed 
contained considerable amounts of phenolics, crude fiber, Ca, Fe, K, Na but low amounts of 
oxalate and phytate.
Conclusions: C. esculenta may exert its anti-diabetic action by delaying/regulating the rate at 
which dietary starch is hydrolyzed to glucose or possibly through inhibition of acute pancreatitis. 
Finally, the study also shows the potentials of C. esculenta in the dietary management of obesity. 

 Contents lists available at ScienceDirect

Article history:
Received 15 Jul 2014
Received in revised form 13 Aug 2014 
Accepted 25 Aug 2014 
Available online 8 Sep 2014

Article history:
Diabetic complications
Cocoyam
Streptozotocin
Rats
Incorporated feeds



Chinedum Ogbonnaya Eleazu et al./Asian Pac J Trop Dis 2014; 4(Suppl 2): S705-S711S706

   Previous studies have shown the hypoglycemic activity of 
the roots and leaves in diabetic rat models[8-10].
   Although cocoyam has been scientifically documented as 
an anti-diabetic plant, the biochemical basis of its anti-
diabetic action has not been fully investigated. The need for 
this investigation was further buttressed by the conflicting 
report given by Alegbejo et al. on the potential high glycemic 
index of this crop[11].
   Considering the increasing concern over the alarming rate 
of diabetes mellitus and in light of the promising potentials 
that cocoyam might have with regards to amelioration of 
diabetes and its complications, this study was commenced 
upon to gain insights into the biological activities of cocoyam 
towards the pancreatic amylase, pancreatic lipase, liver, 
kidney function parameters, relative pancreas and relative 
heart weights of streptozotocin (STZ) diabetic rats which 
was hoped to serve as a vehicle towards understanding the 
biochemical basis of the anti-diabetic action of cocoyam. 

2. Materials and methods

2.1. Plant materials

   Fresh samples of C. esculenta variety locally known in the 
eastern parts of Nigeria as Edeofe were obtained at harvest 
from the National Root Crops Research Institute, Umudike, 
Nigeria. They were identified by Dr. Chukwu, Coordinator 
of Cocoyam Programme, National Root Crops Research 
Institute, Umudike as well as by a Taxonomist in Michael 
Okpara University of Agriculture, Umudike, Nigeria and 
deposited in their herbarium for authentication.

2.2. Chemicals

   The STZ and potassium chloride were products of Sigma 
and Aldrich Chemical Company, United Kingdom. The 
creatinine, bilurubin, total protein, albumin and amylase 
assay kits used were purchased from Biosystems, Barcelona, 
Spain.

2.3. Processing of the plant material

   The samples were soaked in water for 10 min, washed, 
peeled, rewashed and oven dried at 70 °C for 48 h until 
constant weight was obtained and processed to flour. The 
processed flour was pelletized, oven dried for 24 h at 90 °C 
before feeding to the rats.

2.4. Animal experiments

2.4.1. Selection of animals
   Forty eight male albino rats of the Wistar strain (150-
218 g) obtained from the animal house of the Department of 
Biochemistry, University of Nigeria, Nsukka, Enugu State, 
Nigeria, were used for the study. The animals were kept in 
metabolic cages in the animal house of the Department of 

Biochemistry, Michael Okpara University of Agriculture, 
Umudike, Nigeria. They were acclimatized for 2 weeks to 
their diets prior to the commencement of the experiment 
and were maintained under a constant 12-h light and dark 
cycle and at room temperature. All animal experiments 
were approved by the Ethical Committee of Michael Okpara 
University of Agriculture, Umudike which was in line with 
the Guide for the Care of Use of Laboratory Animals as 
reported by the National Academy Press[12].

2.4.2. Induction of diabetes
   After 2 weeks of acclimatization, freshly prepared solution 
of STZ (0.1 g dissolved in 5 mL of freshly prepared sodium 
citrate buffer 0.1 mol/L, pH 4.5) was injected intraperitoneally 
to 42 of the rats (65 mg/kg body weight) at fasting state while 
six of the remaining rats served as the non-diabetic group 
and received standard rat pellets. Blood was collected from 
the tail vein and blood glucose concentration was analyzed 
in the STZ treated rats prior to the commencement of 
the dietary feeding using a blood glucose meter (Double 
G glucometer, USA) and subsequently, twice in a week, 
throughout the duration of the experiment. The STZ-
treated rats with fasting blood glucose levels >200 mg/
dL after 12 days of induction of STZ were considered to be 
diabetic and were used for the study.

2.4.3. Experimental procedure
   The STZ induced rats with stable diabetic condition were 
then divided into two subgroups (Groups 2 and 3) comprising 
of six animals per group while the non-diabetic group 
formed the first group as follows:
   Group 1. Normal rats given standard rat pellets (non-
diabetic control)
   Group 2. Diabetic rats fed standard pellets (diabetic 
control)
    Group 3. Diabetic rats fed cocoyam pellets (810 g/kg) 
   Their diets and water were both given ad libitum for 28 d, 
after which the rats were stunned by blow, sacrificed and 
blood was collected intravenously from their heart using 
10 mL syringes. The heart and pancreas were collected and 
weighed. The body weights of the rats were recorded on a 
daily basis, using an electronic weighing balance (Model 
Scout Pro, Ohaus Corporation, USA) and the percentage 
change in weight was calculated as:

Percentage change in weight =Final weight-Initial weight
Final weight

伊100

   Similarly, the percentage change in fasting blood glucose 
was calculated as:
Percentage change in fasting 

blood glucose (FBG)

Final FBG - Initial FBG

Final FBG
伊100=

   The relative heart weight was expressed in g/100g and was 
calculated as:
Relative heart weight (g/100 g) =Total heart weight

Final body weight
伊100

   The relative pancreatic weight was expressed in g/100g and 
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was calculated as:

Relative pancreatic weight (g/100 g) =Total pancreatic weight
Final body weight 伊100

                                   

2.5. Determination of marker enzyme activities in the liver

   The liver was quickly washed with ice-cold physiological 
saline and stored at -20 °C until analyzed. Ten percent 
homogenate (w/v) of the liver was prepared in 150 mmol/L 
KCl using a homogenizer at 4 °C and centrifuged for 15 min 
at 4 °C[13], and the supernatant was analyzed for aspartate 
transaminase (AST), alanine transaminase (ALT) and alkaline 
phosphatase (ALP) using the Randox kit method. 

2.6. Determination of liver and kidney function parameters in 
the serum

   The serum AST and ALT levels of the rats were determined 
spectrophotometrically at 540 nm using the Biosystems 
diagnostic kits as described by Gella et al[14]. The total and 
direct (conjugated) bilurubin levels of the rats were determined 
using the Biosysytems diagnostic kits and the principle was 
based on the reaction of the serum bilurubin with diazo reagent 
to form a coloured complex which was measured at 540 nm 
with a spectrophotometer[15]. The serum creatinines of the rats 
were determined using the Biosystems kit and the principle 
was based on the reaction of the creatinine in the sample with 
picrate in alkaline medium to form a colored complex which 
was measured spectrophotometrically at 500 nm. The serum 
amylase, lipase, total proteins, albumin and urea levels of the 
rats were also determined using Biosystems diagnostic kits 
using the methods described by previous researchers[15-17].

2.7. Preparation of plant extract for total phenolic assays

   About 6 g of the flour of the cocoyam sample was soaked 
in 60 mL of water and left overnight. The mixture was filtered 
(Whatman No. 1 filter paper) and centrifuged at 3 000伊 g for 10 
min for the assay of the phenolic contents of the flour. 

2.8. Chemical analysis of the flour

   The total phenolic content of the flour was determined 
using the Folin-Ciocalteu method as described by Singleton 
et al[18]. Gallic acid was used as the standard and results 
were expressed in mg GAE/100 g. The crude fiber, oxalate and 
phytate contents of the test plant were determined using the 
methods of Association of Official Analytical Chemists[19]. 
The atomic absorption spectrophotometer (Analyst 200, Perkin 
Elmer, Waltham, MA, USA) was used to analyze the iron (Fe) and 
calcium (Ca) contents of the flour while a flame photometer was 
used to analyzed the sodium (Na) and potassium (K) contents of 
the flour.

2.9. Statistical analysis

   Data was subjected to analysis using the SPSS version 

15.0. Results were presented as the mean依SD of triplicate 
experiments. One-way analysis of variance (ANOVA) was used 
for comparison of the means. Differences between means were 
considered to be significant at P<0.05 using the Duncan’s new 
multiple range test.

3. Results

   Administration of STZ at a dosage of 65 mg/kg body weight 
to the rats of Groups 2 and 3 produced stable diabetic 
condition within 12 d in most of the experimental rats. 
Intake of cocoyam by the diabetic rats of Group 3 resulted 
in 233.42% decreases in hyperglycemia compared with the 
diabetic control rats (Table 1). 

Table 1 
Fasting blood glucose of rats (mg/dL). 
Groups                                                           Week 1 Week 3 Week 4 Change (%)

Group 1                                      83.75依4.98a 72.67依5.57a   85.50依12.39a      2.05 (i/c)

Group 2                     241.00依69.24c 293.67依41.73c  312.75依62.56c    22.94 (i/c)

Group 3                     311.75依73.68a   74.50依13.96a     93.50依26.73a -233.42 (d/c) 
Values are means依SD. abc: Different superscripts (row) are significantly 
different (P<0.05). i/c: Increase; d/c: Decrease.

   The relative heart weights (%) of the non-diabetic, diabetic 
control and diabetic rats fed cocoyam pellets were (0.42
依0.07)%, (0.45依0.03)% and (0.38依0.04)% respectively. There 
were no significant differences (P>0.05) in the relative heart 
weights of all the rats in the three groups.
   The relative pancreatic weights (%) of the non-diabetic, 
diabetic control and diabetic rats fed cocoyam pellets were 
(0.54依0.12)%, (0.36依0.02)% and (0.43依0.08)% respectively. 
The relative pancreatic weights of the diabetic rats were 
significantly lower (P<0.05) than those of the non-diabetic 
rats while the relative pancreatic weights of the diabetic rats 
fed cocoyam pellets were significantly higher than those of 
the diabetic control rats.
   The diabetic rats fed cocoyam pellets recorded 23.29% loss 
of weight, compared with diabetic control rats that recorded 
45.36% loss of weight unlike the non-diabetic rats that 
recorded 13.42% gain in weight (Table 2).
Table 2
Body weight of rats (g).
Groups                                                     Initial weight Final weight Percentage change (%) 
Group 1                                  175.75依24.58a  203.00依13.04c  13.42 (i/c)

Group 2                                   169.20依38.52a 116.40依15.63a -45.36 (d/c)

Group 3                               221.00依21.79b 179.25依10.50b -23.29 (d/c)

Values are means依SD. abc: Different superscripts (row) are significantly 
different (P<0.05). i/c: Increase; d/c: Decrease.

   As shown in Table 3, there were significant increases 
(P<0.05) in the serum AST, ALT, ALP, total and conjugated 
bilirubin contents of the diabetic control rats compared with 
the non-diabetic rats while there were significant decreases 
(P<0.05) in the serum AST, ALT, ALP, total and conjugated 
bilirubin contents of the diabetic rats fed cocoyam pellets 
compared with the diabetic control rats.
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Table 3
Liver function parameters in the serum of rats.

Groups                                                            AST (IU/L) ALT (IU/L) ALP (IU/L)
Total bilirubin 

(mg/dL)

Conjugated 
bilirubi

Group 1                             15.56依13.08a 12.96依11.21a  35.65依6.14a 0.55依0.09a 0.37依0.12a

Group 2                              41.90依12.33b 25.11依17.56b 55.30依2.41c 1.36依0.20b 0.78依0.16c

Group 3                           18.46依12.27a 15.48依11.07a   47.49依3.46b 0.62依0.11a 0.47依0.10b

Values are means依SD. abc: Different superscripts (row) are significantly 
different (P<0.05).

   There were significant decreases (P<0.05) in the hepatic 
AST, ALT and ALP activities of the diabetic control rats 
compared with the non-diabetic rats while there were 
significant increases (P<0.05) in the hepatic AST, ALT and ALP 
activities of the diabetic rats fed cocoyam pellets compared 
with the diabetic control rats (Table 4).
Table 4
Liver function parameters in the liver of rats.
Groups                                                 AST (IU/L) ALT (IU/L) ALP (IU/L)

Group 1                              24.68依12.54b 21.68依2.78b 47.38依5.14b

Group 2                             12.12依2.27a 12.03依0.36a 18.77依2.46a

Group 3                       45.33依19.73c 20.92依4.93b 42.38依8.10b 
Values are means依SD. abc: Different superscripts (row) are significantly 
different (P<0.05).

   There were significant (P<0.05) decreases in the serum 
total protein and albumin levels of the diabetic control 
rats compared with the non-diabetic rats while there were 
significant increases in the serum total protein and albumin 
levels of the diabetic rats fed cocoyam pellets compared 
with the diabetic control rats (P<0.05) (Table 4).
   There were significant increases (P<0.05) in the serum urea 
and creatinine levels of the diabetic control rats compared 
with the non-diabetic rats while there were significant 
decreases (P<0.05) in the serum urea and creatinine levels 
of the diabetic rats fed cocoyam pellets compared with the 
diabetic control rats (P<0.05) (Table 5).

Table 5
Renal function parameters of rats.
Groups                   Protein (g/dL) Albumin (g/dL)  Urea (mg/dL) Creatinine (mg/dL)

Group 1                                       7.64依0.44c 3.53依0.03d  37.33依1.58a 0.68依0.21a 
Group 2                                      5.37依0.61a 2.34依0.31a   66.50依14.99b 1.47依0.03c

Group 3                               6.71依0.71b 2.93依0.07b   40.30依15.83a 0.69依0.04a

Values are means依SD. abc: Different superscripts (row) are significantly 
different (P<0.05).
   The serum amylase levels of the non-diabetic, diabetic 
control and diabetic rats fed cocoyam were (109.28依20.93) IU/
L, (81.44依2.24) IU/L and (72.24依5.02) IU/L respectively. There 
were significant decreases (P<0.05) in the serum amylase 
activities of the diabetic control rats compared with the non-
diabetic rats. In addition, there were significant decreases 
(P<0.05) in the serum amylase activities of the diabetic rats 
fed cocoyam pellets compared with the diabetic control rats. 
   The serum lipase levels of the non-diabetic, diabetic 
control and diabetic rats fed cocoyam were (11.60依6.10) IU/
L, (45.85依8.46) IU/L and (19.75依6.08) IU/L respectively. There 
were significant increases (P<0.05) in the serum lipase 
activities of the diabetic control rats compared with the 

non-diabetic rats but significant decreases (P<0.05) in the 
serum lipase activities of the diabetic rats fed cocoyam 
pellets compared with the diabetic control rats (Table 6). 
Furthermore, there were no statistical significant differences 
(P>0.05) in the serum lipase levels of the diabetic rats fed 
cocoyam compared with the non-diabetic rats.
   The composition of the cocoyam pellet consisted of 81% 
cocoyam flour, 9% soya bean flour, 4% vitamin mixture, 2% 
salt and 4% groundnut oil.
   Chemical analysis of the cocoyam pellet showed that it 
contained (6.77依0.05)% crude fiber, (7.50依1.73) mg GAE/g of 
sample, (0.64依0.02)% Ca, (0.84依0.03)% K, (0.23依0.00)% Fe, (0.41
依0.03)% Na, (7.50依1.73) mg GAE/g of sample, (0.35依0.14) mg/100 
g oxalate and (0.13依0.04) mg/100 g phytate (Figure 1).
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Figure 1. Chemical compostion of cocoyam pellets.
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4. Discussion

   The normalization of the blood glucose levels of the 
diabetic rats fed cocoyam pellets to the extent that was 
observed in this study, suggests the hypoglycemic action of 
cocoyam.
   The non-significant changes in the relative heart weights 
of the rats in the three groups can be attributed to the 
non-susceptibility of the heart to STZ attack as the heart 
expresses GLUT 4 transporter[20].
   The decrease in the relative pancreatic weights of the 
diabetic untreated rats suggests destruction of the pancreatic 
beta cells while the increase in the relative pancreatic 
weights of the diabetic rats fed cocoyam, indicates 
regeneration of the pancreatic β-cells.
   The percentage loss of weight by the diabetic untreated 
rats can be explained on the basis of increased muscle 
wasting and loss of structural proteins that contribute 
to body weight[21,22], while the improvement in the body 
weights of the diabetic rats fed cocoyam is indicative of the 
protective action of cocoyam against muscle wasting[22].
   Bilirubin is excreted by the liver and any interference with 
the normal liver function affects its rate of conjugation and 
excretion[23], thereby making bilirubin a good marker of liver 
function and bile excretion status.
   The increase in the levels of total and conjugated bilirubin 
in the diabetic control rats indicates defect in the normal 
liver function of the rats of this group while the reduction 
in the total and conjugated bilurubin levels of the diabetic 
rats fed cocoyam pellets, suggests the ability of cocoyam to 
enhance liver function.
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   ALP is a membrane bound enzyme and it is ubiquitous 
in nature. The primary role of extracellular phosphatases 
is to provide inorganic phosphate for cell growth by 
hydrolysis of external phosphates which do not enter the 
cell membrane[24].
   AST and ALT are cytosolic enzymes localized within the 
cells of the liver, heart, gill, kidney, muscles and other 
organs[24]. These enzymes are directly associated with the 
conversion of amino acids to keto acids which are routed 
for complete metabolism through the TCA cycle and the 
electron transport chain[25].
   The increased gluconeogenesis and ketogenesis observed 
in diabetes may be due to high levels of activity of these 
transaminases[26]. Measurement of enzymic activities of 
aminotransferases and phosphatases is of clinical and 
toxicological importance as changes in their activities 
is indicative of tissue damage by toxicants or in disease 
conditions[27,28].
   The present study indicates an increase in the level of 
the liver enzymes in the serum of STZ diabetic rat models. 
This increase is attributable to toxicity of STZ to tissues that 
express GLUT 2 transporter such as hepatocytes and renal 
tubular cells[29].
   The effect of STZ on the levels of diagnostic enzymes 
in the liver has remained unraveled. While some authors 
reported increased activities of AST, ALT[30,31] and ALP[24,32] 

in the liver of alloxan and STZ diabetic rat models, another 
group reported no alteration in the levels of these enzymes 
in the liver of diabetic rats[29]. In a study carried out by 
Sing et al.[13], they reported non-significant decreases in 
the activities of AST and ALT in the liver of STZ diabetic rat 
models but a significant increase in the activity of ALP in 
the liver of streptozotocin diabetic rat models. 
   The decreased hepatic levels of AST, ALT and ALP in 
the diabetic control rats as observed in this study lend 
credence to earlier works carried out by El-Demerdash et 
al. who reported decreased hepatic levels of AST, ALT and 
ALP in diabetic rats[33]. This decrease may have resulted 
from leakage of these enzymes from the liver cytosol into 
the blood as a result of STZ toxicity. However, the increase 
in the levels of the diagnostic enzymes in the liver of 
the diabetic rats fed cocoyam indicates the ameliorative 
actions of cocoyam on liver damage.
   The cocoyam variety demonstrated protection against 
nephrotoxicity which was evident from the increase in the 
serum protein and albumin as well as the decrease in the 
serum creatinine and urea of the diabetic rats fed the test 
plant.
   Amylase acts on the α-1-4-glycosidic linkages of starch 
in the small intestine, converting them to maltose[34] which 
is further hydrolyzed to glucose moieties that are absorbed 
in the small intestine and transported to the blood 
stream. Previous reports are found that amylase activity is 
decreased in STZ diabetic rat models[35,36]. The decrease 
in the serum amylase levels of the diabetic untreated 
rats is attributed to the inhibition of STZ on Ca and Mg 
homeostasis and amylase gene expression[37].

   The increased serum amylase levels of the non-diabetic 
rats as observed in this study may be related to fluctuations 
in the rates of amylase synthesis and its secretion by 
secretory glands. Such fluctuations have been attributed to 
ageing of animals[38,39].
   The decreased serum amylase levels of the diabetic rats 
fed the test feed suggests that the anti-diabetic function 
of C. esculenta may be connected with a decrease in 
the activity of pancreatic amylase which is indicative 
of lesser products of carbohydrate digestion formation 
and subsequently absorption, leading to a decreased 
percentage spike in random blood glucose or the decrease 
may be due to endocrine, exocrine and paracrine changes 
in the parenchyma of the pancreas[34,40,41].
   Pancreatic lipase is the primary enzyme that hydrolyzes 
dietary fat, converting triglycerides to monoglyceride 
and fatty acid. It is a more specific marker of pancreatic 
dysfunction than pancreatic amylase[36] and it has also been 
employed in human and animal model studies involving 
the evaluation of natural products for their usefulness as 
anti-obesity and anti-diabetic agents[1]. Elevation of the 
serum lipase levels of the diabetic control rats as observed 
in this study establishes a case of acute pancreatitis for the 
rats of this group. The progression to diabetic state for the 
rats of this group suggests that their exocrine tissues may 
have been extensively damaged by the STZ administered. 
However, the reduced serum pancreatic lipase levels of 
the diabetic rats fed cocoyam indicates the ameliorative 
action of cocoyam on acute pancreatitis as playing a key 
role in its management of diabetes and it also indicates the 
potentials of cocoyam in the management of obesity.
   Calcium is an important component of intracellular 
processes that occur within insulin responsive tissues 
like skeletal muscle and adipose tissue[40]. Alteration in 
calcium flux can have adverse effects on insulin secretion 
which is a calcium-dependent process[41].
   Calcium deficiency has been suspected as having a major 
role in the development of type I and type II diabetes. In 
people without diabetes, hypocalcemia was associated with 
impairment of insulin release[41]. The considerable amount 
of Ca in the cocoyam variety investigated could be useful 
in a dietary formulation for diabetics.
   The higher amount of K than Na in the cocoyam pellets 
is considered of comparative advantage. This is because 
intake of diets with higher Na to K ratio has been related to 
the incidence of hypertension[42].
   Iron is an essential component of hemoglobin and it is 
critical to the proper functioning of the immune system 
and the production of energy[42].
   Diets rich in dietary fiber decrease the reabsorption of 
bile acids, thus reducing cholesterol level and increasing 
glucose tolerance[43]. Dietary fiber also inhibits the activity 
of pancreatic amylase, thereby regulating the rate at 
which glucose is released into the blood. The considerable 
amount of crude fibre in the cocoyam variety investigated, 
suggests that these compounds could have contributed to 
the anti-diabetic properties of this cocoyam variety.
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   Phenolic acids refer to a class of polyphenolic 
compounds in the diet.  Phenolics have received 
considerable attention because of their potential 
antioxidant activity and effects on carbohydrate 
metabolism involving the inhibition of α-glucosidase and 
α-amylase, the key enzymes responsible for digestion of 
dietary carbohydrates to glucose[44].
   Phytates and oxalates are anti-nutrients that adversely 
affect mineral bioavailability by forming insoluble salts 
with mineral elements such as zinc, calcium and iron, 
thereby preventing their utilization. The presence of these 
toxic principles in cocoyam tends to limit its utilization.
   Eugene et al. reported that cooking, boiling, baking 
and oven drying at 105 °C removes acridity that results 
from high concentration of phytate and oxalate in root 
crops[45]. In a study carried out by Famurewa et al.[46], 
they reported a non-significant decrease in the phytate 
and oxalate contents of cocoyam after oven drying at 60 
°C, 70 °C and 80 °C respectively although the duration of 
oven drying was short (50 to 250 min). Oxalates in food 
were classified as toxic (2 to 5 g/100g) and lethal (above 5 
g/100 g)[47].
   In this study, it was observed that soaking in water 
for 10 min, oven drying at 70 °C for 48 h at 70 °C and 
subsequently for 24 h at 90 °C significantly decreased 
the concentration of oxalate and phytate in the test feeds 
to non-toxic levels, indicating the bioavailability of the 
minerals these active principles form complexes with. 
This decrease could be attributed to the water solubility 
as well as heat susceptibility of these compounds.
   Apart from affecting mineral bioavailability, phytates in 
the diet also have some beneficial roles, one of which is 
reduction of blood glucose response (glycemic index) in 
humans[48]. This they carry out by binding starch either 
directly through hydrogen bonds or indirectly through 
the proteins associated with starch or by complexing with 
Ca2+ to inhibit pancreatic amylase activity. In addition, 
their inhibitory action of pancreatic lipase activity makes 
them useful anti-obesity agents.
   It is therefore possible that the crude fibre, phenolic 
compounds and phytate contents of this cocoyam variety 
may be the explanation for its pancreatic amylase and 
pancreatic lipase inhibitory activity or a combination of 
these active principles and the mineral contents of this 
cocoyam variety could work in synergy to confer anti-
diabetic actions to it.
   The study shows that C. esculenta may exert its anti-
diabetic action by delaying/regulating the rate at which 
dietary starch is hydrolyzed to glucose or possibly 
through inhibition of acute pancreatitis. Finally, the study 
also shows the potentials of C. esculenta in the dietary 
management of obesity.
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