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Fruit, commonly eaten raw, contains contain some nutrients good for diabetics health. Since most 

fruits taste sweet, it was interesting to investigate the dietary behaviour of diabetics towards fruits in 

the main diabetic center in Abidjan, Côte d’Ivoire. Of a total of 846 patients surveyed of the 

antidiabetic center in Abidjan, 73.3% awared of the health benefits of fruit for diabetics. 48.5%, 

awared fruit contained free sugar considered harmful for them. Regarding frequency and fruit, 29.8% 

of them consumed at least one fruit one or two days and 62.2% preferred to consume whole fruits 
rather than fruit juices (9.7%) while almost half (44.6%) consumed them much more after the meal. As 

for their amount, the majority of respondents consumed an average of 1 (20.57%) or 2 (69.50%) pieces 

of fruit at each intake and paid attention to their degree of ripeness (58%). The most consumed fruits 

were orange (61.5%), apple (57.4%), sweet banana (46.1%), papaya (39.6%), and mango (29.6%), 

contained between 2.21 and 9.02% total free sugars and between 0.52 and 1.33% total fiber. A large 

proportion of diabetic patients regularly consumed them at ripe (37.1%) or very ripe (32.7%) stage, 

ingesting a significant amount of fast sugar. Fruit consumption should be promoted to diabetics to 

enable them making more healthy choices.  
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Introduction 

 

Diabetes is a metabolic disorder characterized by 
chronic hyperglycemia resulting from a defect in 

insulin secretion and/or action (DeFronzo et al., 2015, 

ADA, 2022). Diabetes, in all its forms, has become 
one of the most prevalent non-communicable diseases 

in the world, jeopardizing the well-being of men and 

women worldwide (IDF, 2019). Globally, more than 1 

in 10 adults are now living with diabetes (IDF, 2021). 

The global prevalence of this metabolic disorder is 
steadily increasing and the International Diabetes 

Federation (IFD) has estimated that 783 million adults 

(12.2%) would have diabetes by 2045, making it a 
leading cause of disability and death worldwide     

(IDF, 2021).  
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Côte d'Ivoire is not exempt from this real public health 

problem. According to the IFD, the prevalence of 
diabetes in this country increased from 4% in 2007 to 

5.6% in 2014 and would have risen to 6.2% in 2017 

according to the National Programme for the Control of 
Metabolic Diseases and Prevention of Non-

Communicable Diseases (PNLMM/ PMNT) of Côte 

d'Ivoire.  
 

To promote the restoration of a normal metabolism and 

the control of this process, dietary measures have 

remained one of the effective pillars of the management 
of diabetes mellitus (Strand, 2004; Osei-Yeboah et al., 

2019) through the adoption of a balanced diet and regular 

physical activity (Frier, 2004). In addition, the 
consumption of sugars present in the various foods must 

be controlled, and it is known that anything that slows 

down their digestive absorption improves the glycemic 

index. Thus, dietary fiber has been considered not only a 
key element in the management of the diabetic patient but 

also in a healthy diet (Gurukar et al., 2013; Dreher, 2018).  

 
In view of the above, a high consumption of fruits and 

vegetables would be associated with a decreased risk of 

developing type II diabetes (Mamluk et al., 2017; Rejman 
et al., 2021), stabilization of blood glucose levels, and 

prevention of cardiovascular disease (He et al., 2007; 

Aune et al., 2017). This benefit is due to their richness in 

vitamins, minerals, dietary fiber, phytochemicals, and free 
sugar (Gao et al., 2021). However, the sweetness of fruit 

in particular (Vincente et al., 2014; Rejman et al., 2021) 

makes it a food for which many diabetics have a lot of 
reserve regarding its consumption. Thus, they prefer to 

avoid their consumption in order not to induce 

hyperglycemia detrimental in the short term to the balance 
of blood glucose and in the long term, to the balance of all 

metabolic parameters. Therefore, a number of precautions 

should be taken by them. 

 
 Among these precautions, we can mention the choice of 

the type of fruit, the frequency of fruit consumption, the 

quantity of fruit consumed, the form of the fruit (whole or 
in the form of fruit juice), the degree of ripeness and the 

time of consumption (before, during or after the meal), 

etc. The general objective of this work was to identify the 

main determinants of fruit consumption by diabetic 
patients. To this end, a survey on fruit consumption was 

conducted among diabetic patients treated at the CADA 

(Abidjan Antidiabetic Center) and the total free sugar and 
crude fiber contents of the most consumed fruits were 

determined. 

Materials and methods 

 

Biological material 

 

The biological material consisted of five (5) fruits 
including four locally produced fruits, namely orange 

(Citrus sinensis L.), sweet banana (Musa paradisiacal 

L.), mango (Mangifera indica L.), papaya (Carica 
papaya L.), and one (1) imported fruit, apple fruit 

(Malus domestica). These fruits were purchased fresh at 

different stages of ripening at the market of the fruit 

terminal of the autonomous port of Abidjan and 
immediately transported to the Biotechnology 

Laboratory (UFR Biosciences) of the University Félix 

Houphouët-Boigny the same day in refrigerated coolers. 
 

Methods 

 

Food consumption survey 

 

Type and period of study: This is a cross-sectional study 

with descriptive and analytical purposes that took place 
from February 14 to June 14, 2022. 

 

Study site and population surveyed: This study took 
place at the Abidjan Diabetes Center (CADA) located 

within the National Institute of Public Health (INSP), in 

the commune of Adjamé, Abidjan. It focused on 

diabetic patients of all types, of all ages, male and 
female, who were regularly registered in the CADA 

files for treatment. This center was chosen as the setting 

for the investigation because of the large number of 
patients it sees on a daily basis (an average of 100 

patients per day) and its experience in treating diabetics. 

Two things that make this center specialized in 
outpatient care and day care, a reference center in Côte 

d'Ivoire. 

 

Conduct of the survey 

 

The interview took place in the waiting room where 

patients were waiting to be seen by the specialist 
doctors. Patients were interviewed in turn before their 

consultation until there were no more patients in the 

room. Any patient who had already been seen by a 

health care worker, who had been advised to eat fruit 
and who agreed to answer our questions, was included 

in the study. Excluded from the study were any patients 

who had never been consulted by a health care staff, 
who had not received advice on fruit consumption, and 

those who were not available to answer our questions.  
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Data collection 

 
Data were collected using a direct interview 

questionnaire. It consisted mainly of data on age, 

gender, health personnel that the diabetic patient 
consults and data related to fruit consumption (type of 

fruit consumed, frequency of consumption, knowledge 

about the nutritional benefits of fruit, time of 
consumption of fruit and the ripening stage of fruit). 

Fruit ripening stage was assessed by patients, based on 

images presented at different ripening stages for each 

fruit, to designate the preferred stage of fruit 
consumption by diabetic patients (early ripening, 

advanced ripening or very advanced ripening).  

 

Nutritive value of the studied fruits 

 

For this purpose, crude fiber and total free sugar, main 

fruits micronutrients were was evaluated. 
 

Crude fiber content determination  

 
The fiber content was determined according to the 

method of (AOAC, 1990). Ten (10) grams of sample 

(Me) was homogenized in 50 mL of sulfuric acid (0.25 
N). The mixture was boiled for 30 min under reflux 

refrigerator. Then 50 mL of 0.31 N sodium hydroxide 

was added to the flask contents and boiled once more 

for 30 min under reflux refrigeration. The extract 
obtained after boiling was filtered through Whatman 

No. 4 filter paper and the residue was washed several 

times with boiling water (100 °C) until complete 
removal of alkali. The residue was dried in an oven at 

110°C for 8 h. It was cooled in a desiccator and then 

weighed (M1). The residue obtained was incinerated in 
an oven at 550°C for 3 h, cooled in a desiccator, and 

then the ash was weighed (M2). The fiber content is 

given by the following equation: 

 

 
 

Total free sugar content determination  

 

The determination of total free sugars was done 

according to the  phenol-sulfuric method as described 
by Dubois et al. (1956) after ethanosoluble extraction 

performed from the method described by Agbo et al. 

(1985). 0.5 g of the fruit powder were added and mixed 

with 10 mL of H2SO4 (1.5 N). After incubation in a 

boiling water bath (100 °C) for 15 min and cooling to 

room temperature, 10 mL of 70% ethanol, 0.5 mL of 
ZnSO4 and 0.5 mL of potassium ferrocyanide were 

added. The whole mixture was homogenized, filtered 

throug whatman paper and the content of filtered was 
made up to 50 mL with distilled water in a 50 mL flask 

to constitue the sugar extract. For their quantification, 

0.5 mL of this extract was introduced into a test tube 
and 1.5 mL of distilled water, 1 mL of aqueous phenol 

and 5 mL of H2SO4 were added successivly. The tube 

was placed in the dark for 10 min and absorbance was 

read with a UV-vis spectrophotometer (UV-1800, 
Pioway, China) at 490 nm against a blank. A standard 

curve was established from glucose solution (1 mg/mL), 

to determine the amount of total sugar in the sample (g 
per 100g of dry weight). 
 

Statistical analysis  
 

The survey data were input and processed with IBM 
SPSS Statistics 20.0 data processing software (IBM 

Corporation, SPSS Inc, Chicago, USA) and transferred 

to Excel. Descriptive statistical methods (frequency, 
mean, standard deviation) were used for quantitative 

and qualitative variables. Data from the biochemistry 

analysis were evaluated by the one-way ANOVA 

method followed by Tukey's multiple comparison test at 
the 5% level to see if the observed differences were 

statistically significant or not. All values were presented 

as mean ± standard deviation (standard error). 
 

Results  
 

A total of 846 diabetic patients followed at the INSP's 
Antidiabetic Centre were surveyed. 
 

Socio-demographic characteristics of diabetic 

patients and health professionals consulted 
 

Table 1 shows the age and sex of the patients 

interviewed as well as the category of health personnel 

that diabetics consult. The table shows that the female 
population constituted more than half of the patients 

surveyed, i.e. 64.78 % (548 patients), compared with 

35.22 % for men (298 patients). Most of the diabetics 
surveyed, 44.33% (375 patients), were between 50 and 

65 years old, and 26.24% (222 patients) were [35-50]. 

On the other hand, 17.26% (146 patients) were aged 65 
and over, 7.45% (63 patients) were aged 18-35 and 

only 4.73% (40 patients) were under 18 years old. 

With regard to the CADA health personnel that the 
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diabetic patients consulted, 55% of the patients 

consulted doctors, while the remaining 45% were 

cared for by dieticians (28.5%) and nurses (16.5%) 

(Table 1). 
 
Table 1. Age and sex of patients interviewed and category of health personnel  consulting them (n = 846), INSP Abidjan 

Parameters  Response Percentage % 

Sex 
 

Male 298 35,2 
Female 548 64,8 

 
Age (years old) 
 

<18  40 4,7 
[18-35] 63 7,4 
[35-50] 222 26,2 
[50-65] 375 44,3 
> 65 146 17,3 

Health personnel  
consulted 

Doctor 465 55,0 
Nurse 140 16,5 
Dietician 241 28,5 

 

 

Table 2. Determinants of fruit consumption by diabetics surveyed. 

Parameters Response Percentage (%) 

Knowledge about the importance of fruit in the diabetic diet   
Yes 620 73,3 
No 226 26,7 

Nutritional information on fruits   
Sugar 410 48,5 
Vitamin 116 13,7 
Fiber 83 9,8 
No information 237 28,0 

Frequency of fruits consumption by patients   

At least 1 fruit every 1-2 days 252 29,8 
At least 1 piece of fruit every 3 to 4 days  153 18,1 
At least 1 fruit every 5 days or more 148 17,5 
No fruit 293 34,6 

Preference of the shape of the fruits consumed   

Whole fruit 526 62,2 
Fruit juice 82 9,7 
None  238 28,1 

Time of consumption of fruit   

Before the meal  142 16,8 
During the meal 42 5,0 
After the meal  377 44,6 
Outside of mealtime 251 29,7 
None  34 4,0 

Number of fruits consumed per intake per diabetic patient   
1  174 20,57 
2  588 69,50 
3 62 7,33 
4 13 1,54 
> 4 09 1,06 

Monitoring of ripening level   
Yes  491 58 
No  355 42 

Preference of ripening level    
Not ripe 50 05,9 
Medium Ripe  66 07,8 
Mature  314 37,1 
Very ripe  277 32,7 
No preference 139 16,4 
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Knowledge of fruit consumed by diabetic patients at 

the CADA  

 

Identification of fruits most consumed by CADA 

diabetic patients 

 

Fig. 1 highlighted the fruits effectively consumed by 

diabetic patients. In the basis of this figure, the fruits 

most consumed by the patients were both locally 

produced such orange (61.5%), sweet banana (46.1%), 
papaya (39.6%), mango (29.6%) and imported  such 

apple fruit (57.4%), while the other fruits among which 

we have (tangerine, grapefruit, strawberry, grape, 
guava, pear, watermelon, kiwi, pineapple, avocado, 

lemon), were the least consumed (8.45%) by diabetic 

patients. 
 

 
Fig. 1: Types of fruit consumed by diabetics surveyed. 

 

Frequency of consumption and characteristics of 

fruit consumed by diabetic patients surveyed 

 

Table 2 focused on the main determinants of fruit 

consumption by the diabetic patients surveyed, 
including the level of knowledge about the importance 

of fruit for diabetics and their fruit consumption habits. 

 
Concerning the first determinant related to the level of 

knowledge about the importance of fruit (importance 

and nutritional value of fruit) for diabetics, the survey 
showed that a large proportion of the patients (73.3%) 

were aware of the importance of fruit in diabetic diet.  

 

Among them, many more knew that fruit was rich in 
sugar (48.5%), vitamins (13.9%) and fibre (9.8%). 

However, concerning the second determinant relating to 

alimentary habits, several aspects were mentioned. First 
of all, the majority of diabetic patients reported 

consuming very little fruit. In fact, There were 34.6% 

who hardly ever consumed fruit. Among those who often 
consumed fruit, the rate of consumption was not 

sustained, with 17.5% saying they only ate fruit every 5 

days or more, compared with 18.1% who ate fruit every 3 

to 4 days. On the other hand, 29.8% of respondents had a 

more regular consumption pattern, eating a piece of fruit 
every 1 to 2 days. Regarding the mode of consumption, 

these patients say they prefer to consume the whole fruit 

(62.2%) rather than fruit juice (9.7%). On the other hand, 

28.1% of them said they had no preference between these 
two forms of fruit consumption.  

 

When paying attention to the timing of fruit 
consumption during the day, we found that almost half 

of the patients surveyed (44.6%) reported consuming a 

lot more fruit after meals compared to 27.7% outside of 
meals. When we look at the number of fruits consumed 

by these patients and their degree of ripeness, we see 

that the majority of respondents consumed on average 1 

(20.57%) or 2 (69.50%) fruits at each intake and payed 
attention to the degree of ripeness of the fruits (58%) 

before consuming them. In this regard, we note that fruit 

is consumed much more at the ripe (37.1%) or very ripe 
(32.7%) stage (Table 2). 

 

Fiber and sugar contents of the consumed fruits  

 

Fiber and sugar content of fruits at the two stages of 

ripeness when most consumed by the diabetic patients 

surveyed are depicted in Table 3. 
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Table 3. Crude fibre and total free sugar content of the most common fruits consumed by diabetics at the ripe and very ripe stages. 

 Total fiber (g/100g) Total sugars (g/100g) 

Orange    

Ripe 0.97±0.0c 04.96±0.2e 

Very ripe   0.52±0.0d 06.25±0.1c 

Sweet Banana   

Ripe 1.12±0.2b 02.47±0.0g 

Very Ripe   1.03±0.3c 04.73±0.1e 

Apple fruit   

Ripe 1.33±0.1
a 02.94±0.0g 

Very Ripe   1.00±0.1c 08.96±0.1
a 

Mango    

Ripe 1.01±0.1c 03.01±0.1f 

Very Ripe   1.02±0.1c 05.35±0.2d 

Papaya    

Ripe 1.49±0.2
a 02.21±0.0g 

Very Ripe 0.97±0.1c 09.02±0.3
a 

 

Concerning the free total sugar content of the fruits at 
the two maturity stages studied, the statistical analysis 

highlighted the existence of a significant difference (p ˂ 

0.05) between ripe and very ripe fruits with the very 
ripe fruits recording the highest content. Indeed, banana 

contains 2.47±0.0% of total sugars at the ripe stage 

compared to 4.73±0.1% at the very ripe stage; 

Similarly, the other fruits, i.e. apple, mango, orange and 
papaya, have total sugar contents ranging from 

2.94±0.0%, 3.01±0.1%, 4.96±0.2% and 2.21±0.0% at 

the ripe stage, respectively, to 8.26±0.1%, 3.01±0.1%, 
6.25±0.1% and 9.02±0.3% at the very ripe stage. The 

total sugar content was on average doubled when 

moving from ripe to very ripe for all fruits with a 
greater increase for apple fruit (tripled) and papaya 

(quadrupled). 

 

Similarly, when the total free sugar content is compared 
indifferently at the ripe and very ripe stages, it can be 

seen that the highest contents are recorded at the very 

ripe stage, with papaya (09.02±0.3) and apple 
(08.26±0.1) exhibiting the highest sugar contents. On 

the other hand, it is at the ripe stage that the lowest total 

free sugar contents were recorded in sweet banana 
(02,47±0,0%), papaya (02,21±0,0%) and apple 

(02,94±0,0%). 

 

On the other hand, in the case of crude fibre content, the 
opposite trend is observed when moving from the ripe 

to the very ripe stage of the fruit studied, with a 

significant drop during the transition from one stage to 
the other (table 3). Indeed, the banana contained 

1.12±0.2% crude fibre at the ripe stage which dropped 

to 1.03±0.3% at the very ripe stage; Similarly, the other 

fruits, i.e. apple, mango, orange and papaya, had crude 
fibre contents ranging from 1.33±0.1%, 1.01±0.1%, 

0.97±0.0% and 1.49±0.2% at the ripe stage, 

respectively, which decreased significantly to 
1.00±0.1%, 1.02±0.1%, 0.52±0.0% and 0.97±0.1% at 

the very ripe stage.  

 

Discussion 

 

The objective of this study was to identify the main 

determinants of fruit consumption by diabetic patients at 
the Abidjan Antidiabetic Center (Côte d'Ivoire) and to 

characterize the nutritional potential of these fruits in 

terms of crude fiber and total free sugar content. 
 

This study found that the majority of diabetic patients 

treated at CADA were female. This female 

predominance among diabetic patients could be 
explained by the fact that women are more sedentary in 

our society (Sangala, 2020). This is a real risk factor for 

obesity and type 2 diabetes. This sexual dysmorphia has 
also been observed in overseas departments and in sub-

Saharan Africa where type 1 and type 2 diabetes are 

more common in the female population (Fagot-
campagna et al., 2010). These results are in agreement 

with those of Meisinger et al (2006) who showed higher 

adiposity indices in women than in men, exposing them 

more to metabolic diseases such as diabetes, 
hypertension, etc. Indeed, the biochemical and 

physiological changes during pregnancy, materialized 

by weight gain and the adverse effects of estrogen on 
fat, predispose them first to gestational diabetes mellitus 

but also to the development of diabetes later (Grant, 

2009). Moreover, the classification of these diabetic 
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patients according to their age group showed a 

predominance of people aged 50 to 65 years, i.e. 44.3%. 
These results are in agreement with the survey 

conducted by the Ivorian Federation of Diabetics (IFD) 

in 2011, which showed a peak in the prevalence of 
diabetes among diabetic patients between 40 and 59 

years of age with a 3 to 4-fold increase in the risk of 

developing diabetes after 44 years of age. According to 
Lopez (2006), people aged 45 to 59 years were 8.5 

times more likely to develop diabetes than those aged 

15 to 29 years, and people over 60 years were 12.5 

times more likely to develop the disease. This may be 
related to the progressive increase in insulin resistance 

with age, physical inactivity, and longevity of patients 

with type 2 diabetes due to improved care (Grant, 
2009). 

 

Regarding the management of diabetic patients, this 

study highlighted the fact that less than one third of 
diabetic patients (28.5%) consulted a dietician. 

Furthermore, the assessment of the knowledge of these 

patients on the nutritional benefits of fruit revealed to 
some extent a lack of knowledge in this area for less 

than a third of the respondents, i.e. 26.7% who had no 

knowledge of the benefits of fruit consumption. They 
did not know that fruit contains essential nutrients, 

micronutrients such as vitamins, minerals, fiber and 

compounds with antioxidant potential that play an 

important role in their health. For example, more than 
half, 51.5%, did not know that fruit contains sugar. This 

lack of knowledge may be due to the fact that very few 

of them (diabetic patients) have attended the nutrition 
trainings provided by the dieticians in the CADA. 

 

However, 28.5% of diabetics in this study reported 
having nutritional knowledge about fruit. This 

underscores the importance of allowing people with 

diabetes to participate in regular nutrition education 

sessions and the need to tailor these trainings to the 
availability of patients so that many, if not all, have the 

opportunity to attend. In Quebec, the Canadian Task 

Force on Preventive Health Care (CTFPHC) has 
recommended and recognized as effective dietary 

counseling of more than six sessions of more than 30 

minutes each (Chaumartin, 2008). 

 
Therapeutic education is another educational approach 

recognized as effective. In France, an experimental 

study testing the feasibility and effectiveness of 
caregiver training and patient education programs 

adapted to community health professionals showed a 

positive influence on the quality of life of type 2 

diabetic patients (Foucaud et al., 2010). This approach, 
beyond the transmission of information, takes into 

account the psychosocial and environmental aspects of 

patients. Regarding the frequency of fruit consumption 
by diabetic patients, the study found that the majority 

consumed very little fruit. Many consumed at least one 

fruit every 1-2 days, while some consumed at least one 
fruit every 3-4 days or more. These results were in 

agreement with those of Rejman et al. (2021) who 

showed among young Polish adults (18-35 years, equal 

proportions of both sexes) that almost half eat fruit at 
most once a day and only 7.5% eat it 4-5 times a day. 

However, some authors such as Ramon (2009) 

recommend eating fruit 5-6 times a day, which is far 
from being practiced by the diabetic patients surveyed. 

Similarly, other studies of increased fruit and vegetable 

consumption by individuals with type 2 diabetes (≥ 6 

servings/d) have shown increased levels of carotenoids 
(Enriquez-Valencia et al., 2020), and enzymes (Daniels 

et al., 2014) in these patients coupled with a significant 

decrease in glycosylated hemoglobin (Jenkins et al., 
1981), which is beneficial for patients with diabetes. 

The low consumption of fruits by the respondents was 

reported to be due to lack of information about the 
health benefits of fruit consumption. Similarly, a study 

by Sadia (2022) in Bangladesh found that low fruit and 

vegetable consumption was due to non-economic 

factors, such as traditional eating habits, socio-
demographic characteristics and attitudes towards food.  

In contrast, the economic components of low fruit and 

vegetable consumption tend to be related to lifestyle 
changes due to urbanization and globalization. An 

educational effort on the importance of fruit 

consumption could increase interest in fruit 
consumption among patients with diabetes (Weinstein 

et al., 2014; Dreher, 2018). 

 

In addition, the consumption of fruits by the 
respondents was related to the seasons and the 

availability of fruits in the market. The fruits most 

consumed by CADA diabetic patients were orange 
(Citrus sinensis), papaya (Carica papaya), mango 

(Mangifera indica), sweet banana (Musa paradisiaca) 

and apple (Malus domestica). This choice of tropical 

fruits would be due to the fruit consumption habits of 
these patients. Indeed, according to a study conducted 

by Kim et al. (2014), fruit and vegetable consumption 

could be influenced by taste preferences, repeated 
exposure to fruits and vegetables, social experiences, 

and availability of these fruits. 
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Regarding the amount of fruit consumed by diabetic 

patients, the survey revealed that the majority of 
patients consumed 1 to 2 fruits per meal.  These results 

are in agreement with the National Nutrition and Health 

Program (PNNS) which recommends since 2001 for all 
(children, adolescents and adults), to consume at least 5 

fruits or vegetables per day. In addition, according to 

the World Health Organization (WHO, 2021), it is 
recommended to consume at least 400 g of fruit and 

vegetables per day, or 5 x 80 g portions, for adults and 

children. However, due to a number of factors, such as 

availability, affordability or lack of knowledge and 
awareness, the typical daily consumption of fruit among 

many people around the world is well below the 

recommended level (Dreher, 2018; Willett et al., 2019). 
Thus, most patients surveyed consumed fruit after 

meals, 44.6% as desserts and 29.7% outside of meals in 

terms of snacks. However, Steinert et al. (2016) 

recommend consuming soluble fiber-rich foods before 
meals rather than as snacks. This is because fiber-rich 

fruits improve satiety by increasing chewing effort and 

initiate cephalic responses (Farajian et al., 2010; Slavin, 
2015), stimulating the production of gut hormones (Li et 

al., 2011) such as Glucagon-Like Peptide 1 (GLP-1) 

which slows gastric emptying and allows individuals to 
feel full longer (Wu et al., 2011). Shukla et al. (2018) 

also reported a significant increase in plasma GLP-1 in 

individuals who consumed protein and vegetables prior 

to a carbohydrate meal compared to those who 
consumed carbohydrates after a meal. In addition, the 

survey revealed that the majority of diabetic patients 

preferred to consume whole fruit rather than juice. 
These results corroborate those indicated by Canada's 

Food Guide (Health Canada, 2007), which recommends 

consuming whole fruit rather than juice. Indeed, 
consuming fruits and vegetables as part of a healthy diet 

low in sugar, salt, and fat is thought to help prevent 

weight gain and obesity, which is an independent risk 

factor for noncommunicable diseases (WHO, 2014). 
 

Vegetables and fruit contain important nutrients such as 

vitamins, minerals and fibre (Health Canada, 2007; 
Fernandes et al., 2023). In particular, fruits contain 

vitamins A and C, potassium, magnesium and some B 

vitamins such as folate. They are also a good source of 

polyphenolic compounds (catechins, anthocyanins, 
isoflavones, resveratrol, quercetin, genistein, etc.) which 

have antiproliferative, antidiabetic, anticancer, 

antimicrobial, anti-inflammatory, antiviral, antioxidant 
properties and significant amounts of these bioactive 

substances (Dhalaria et al., 2020). These nutrients have 

a number of health benefits for people in general and 

diabetic patients in particular. A diet rich in vegetables 
and fruits can help reduce the risk of cardiovascular 

disease, stroke, and certain types of cancer (Crowe et 

al., 2011; Che Mohd Zin et al., 2022). 
 

With regard to fruit ripeness at consumption, the survey 

indicated that the majority of diabetic patients at the 
CADA paid attention to the ripeness level of fruit before 

consuming it and consumed it ripe or very ripe. 

According to Potter and Hotchkiss, 1998, the term taste 

(or food) ripeness of fruit is used to describe the optimal 
state of color, flavor, and texture of a fruit. Indeed, the 

most flavorful fruits are those that are allowed to ripen 

naturally on the tree. Thus, the longer the fruit remains 
attached to the tree, the higher its sugar content at 

harvest (Pimentel and Walder 2004). However, it is not 

always possible to obtain ripe fruit on the tree. In order 

to have time to supply more distant markets, it is 
recommended to harvest the fruit when it is ripe (or 

unripe) (Pimentel and Walder 2004) and transport it to 

the markets where it will be sold. 
 

The crude fiber content of the analyzed fruits is variable 

according to the type of fruit and the maturity level. It 
increases from the ripe to the very ripe stage with values 

ranging from 0.52 to 1.49 g/100g dry matter. Regarding 

the type of fruit, ripe papaya contained more dietary 

fiber, followed by ripe apple and other ripe fruits, while 
low levels were found in very ripe and ripe orange and 

very ripe papaya. These results were similar to those of 

the study by Kouakoua et al (2021) which found lower 
fiber values for banana (0.29%), papaya (0.67%), 

pineapple (0.53%) and saba (0.18%). Indeed, the 

presence of dietary fiber may contribute to a reduction 
in the glycemic response resulting from the 

consumption of carbohydrate-rich foods. Targeting and 

controlling postprandial glycemic values is essential for 

the prevention and management of diabetes (Giuntini et 
al., 2022). In the intervention study involving fiber 

supplementation in people with type 2 diabetes, this diet 

was shown to reduce fasting blood glucose and HbA1c 
(Kaczmarczyk et al., 2012). Most nutritionists 

recommend an intake of 18-38 g of fiber/day for adults, 

or approximately 8-20 g per 1000 kcal (Health Canada, 

2022; Cheong, 2022). The WHO/FAO and EFSA 
recommend an average daily intake of 25 g of fiber per 

adult (Crawford et al., 2010; Nishida et al., 2004). 

Therefore, it is recommended to consume whole fruits 
rather than fruit juices, as fruit juice consumption has 

not shown a positive effect on blood glucose and insulin 
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levels (Wang, 2014). Other authors recommend fiber 

intakes of 15-28 Kcal per 100 g (Ramon, 2009). 
 

Regarding total sugars, the results show that the amount 

of sugar increases as the fruit ripens and these fruits 
contain low amounts of sugars at the ripe and very ripe 

stage, with the exception of the very ripe papaya. This is 

because the consumption of sugars, unlike fiber, causes 
an increase in blood sugar levels. However, the sugars 

naturally present in fruit are nutritious and part of a 

healthy diet. In addition, fruits are primarily composed 

of fructose (Basciano et al., 2005) which is absorbed in 
the small intestine more slowly than glucose and does 

not overload the pancreatic system. However, the long-

term effects of fructose can be deleterious. For example, 
diets high in fructose are suspected of inducing 

hypertension, insulin resistance, impaired glucose 

tolerance, obesity and dyslipidaemia (Tappy et al., 

2010). Therefore, consumption of ripe and very ripe 
fruits with total soluble sugar levels lower than the 

levels (11-13 g/100g) obtained by Tandu et al. (2001) 

for the analyzed fruits could help regulate blood glucose 
levels throughout the day without glycemic peaks. The 

difference observed between the results of the present 

study for some fruits with respect to total fiber and 
sugar content could be explained by the difference in 

environmental conditions and the intrinsic potential of 

each fruit.  

 

Conclusion 
 

This study revealed that the majority of patients 
followed at the Abidjan Diabetes Center were women, 

mostly between the ages of 50 and 65. Although these 

patients generally did not consume fruits regularly 
because of their sweet taste, oranges, apples, sweet 

bananas, papayas and mangoes were the fruits most 

consumed by the segment of patients who did consume 

them. They consumed 1 or 2 fruits at each intake, 
preferred them ripe or very ripe, whole and preferably 

after meals. In addition, these different fruits were good 

sources of free sugars and dietary fiber, whose content 
increased with the degree of ripeness of the fruit, 

whereas fiber decreased. In view of the above, fruit 

consumption by diabetic patients should be the subject 

of nutritional education to enable them to make better 
choices for their health.  
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