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Abstract

Diabetes mellitus is rapidly increasing in sub-Saharan Africa, while locally adapted nutritional tools remain scarce. In Cote
d’Ivoire, therapeutic recommendations for people with diabetes are often based on foreign databases that do not reflect the
composition or glycemic characteristics of local foods. This study aimed to establish an integrated Ivorian reference table
combining nutritional composition, glycemic index (Gl), and glycemic load (GL) of traditional foods to guide nutrition
education, dietary counseling, and public health strategies. Thirty commonly consumed dishes, prepared from standardized
recipes, were analyzed for their proximate composition and evaluated for glycemic response in 30 healthy adults under controlled
conditions, following the ISO 26642:2010 protocol. Test portions were standardized to 50 g of available carbohydrate. Capillary
glucose was measured from 0 to 120 minutes, and the incremental area under the curve (IAUC) was calculated using the
trapezoidal method, excluding baseline values. GI was expressed as a percentage of glucose (reference = 100) and GL as
(G1/100) > available carbohydrate per portion. Gl and GL values varied widely depending on the recipe and portion size. High
values were recorded for attieke (Gl 63-88; GL 46-47), placali (Gl 106; GL 16), and white rice (Gl 54; GL 28). Conversely,
mixed dishes such as toh + okra sauce (Gl 57; GL 12), rice + peanut sauce (Gl 46; GL 13), and pounded plantain + okra sauce (Gl
35-65; GL 6-11) exhibited more favorable glycemic profiles compatible with diabetes dietary management. These findings
emphasize the importance of evaluating complete meals rather than single foods when providing dietary guidance, as sauces rich
in fiber, protein, and lipids (okra or peanut) substantially modulate postprandial glycemia. The study resulted in two standardized
tables: (i) a nutritional composition table for Ivorian traditional dishes and (ii) a corresponding GI/GL table. Together, these
constitute the first comprehensive national reference integrating both nutrient and glycemic characteristics of local mixed meals.
The resulting tools are intended to improve diabetes care, promote culturally relevant nutrition counseling, and support dietary
interventions within clinical and community settings. This approach offers a replicable model for other African contexts seeking
to bridge the gap between traditional diets and evidence-based metabolic health management.
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1. Introduction

Type 2 diabetes (T2D) is a major public health concern
worldwide and is accelerating in sub-Saharan Africa [1, 2].
Nutrition plays a decisive role in prevention and treatment and
is widely regarded as the cornerstone of diabetes care [3].
Adequate dietary management is also the most economical
and efficient treatment for people with diabetes [4]. Within
lifestyle measures (“non-pharmacological treatment™), a key
dietary goal is to reduce pathological postprandial hypergly-
cemia by balancing intake with endogenous and/or exogenous
insulin concentrations [5]. Accordingly, lifestyle strategies
(balanced diet and physical activity) promote low-glycemic
foods [6-8] and higher dietary fiber intake [9].

Pathological postprandial hyperglycemia is implicated in
T2D etiology and complications [10, 11]. Modulating post-
prandial excursions can be achieved via carbohydrate choice,
glucose bioavailability, starch gelatinization, fiber content, or
the development of functional foods [12]. Optimizing gly-
cemic control through locally adapted lifestyle approaches
remains essential [1, 13]. Among key tools for dietary man-
agement are the glycemic index (GI), which evaluates the
effect of carbohydrate-rich foods on postprandial glycemia,
and the glycemic load (GL), which reflects the overall gly-
cemic impact of a portion [14-16].

International GI/GL tables synthesize evidence across
foods. The 2008 table reported over 2,480 foods, highlighting
wide variability categories (breads, breakfast cereals, rice)
influenced by processing, while dairy, legumes, and fruits
tended to have lower and more stable Gl values [17]. The
2021 update expanded coverage to encompass over 4,000
foods (61% increase), distinguishing 2,100 values generated
by methods conforming to 1SO 26642:2010 from 1,900 values
obtained by less robust methods; it confirmed high variability
in cereals/cereal products, consistently lower Gl for dairy,
legumes, pasta, and fruits, and higher GI for most potatoes
[18].

This update also underscored the limited representation of
regional foods, strengthening the case for locally generated
data [18]. In Cote d’Ivoire, dietary patterns include traditional
staples e.g., attieke, placali, maize toh (Cabatoh), yam (foutou
igname) or plantain fufu (foutou banane), rice, garba com-
monly paired with sauces such as peanut (sauce arachide),
palm seed (sauce graine), or okra (sauce gombo). Because Gl
is fundamentally a property of carbohydrate-rich foods, it is
crucial to document local staples and their pairing with sauces
that may modulate glycemic responses [12, 18]. Prior work in
Cote d’Ivoire showed that sauces like okra or peanut can
lower the Gl of a rice-based meal, whereas certain cassa-
va-based preparations (attieke, placali) can present unfavor-
able Gl profiles unless portions are adjusted [19-22].

Currently, there is no single table that jointly reports
composition, Gl, and GL of dishes particularly Ivorian tradi-
tional mixed meals. Moreover, the FAO/INFOODS West

406

African Food Composition Table (WAFCT 2019) does not
include GI/GL data for local culinary preparations, which
hampers therapeutic education tailored to real mixed meals
combining starchy staples and sauces [23]. This gap makes it
difficult to provide therapeutic education and formulate
recommendations that are tailored to the mixed meals that are
actually consumed, which typically consist of starchy staple
foods and sauces. A national reference was therefore devel-
oped, integrating composition, Gl, and GL for traditional
Ivorian foods explicitly accounting for mixed-meal reality to
support clinical care and nutrition education in line with in-
ternational guidance on robust, updatable regional GI/GL
tables [14, 16, 18].

To contribute tools for diabetes nutrition care in Cote
d’Ivoire by providing: (i) a composition table for traditional
foods; (ii) a GI/GL table compliant with international stand-
ards; and (iii) practical nutrition recommendations (choic-
es/portions, staple sauce combinations, low-GL alternatives).

2. Materials and Methods

2.1. Study Design, Setting, and Ethics

This crossover experimental study was conducted on a
group of healthy adults with the objective of estimating the Gl
and GL of traditional lvorian dishes. The clinical sessions
took place at the NANGUI ABROGOUA University Medical
Centre (UNA), and the food composition analyses were car-
ried out at the Laboratory of Food Biochemistry and Pro-
cessing of Tropical Products (LBATPT/UNA). Written in-
formed consent was obtained from each participant, and the
study complied with the Declaration of Helsinki. Approval
was granted by the institutional ethics committee. The study
was conducted in accordance with applicable ethical princi-
ples and internal confidentiality procedures (anonymous
coding and restricted access to source data).

2.2. Participants

As part of this study, volunteers, particularly students, were
recruited through a call for applications at NANGUI
ABROGOUA University. The volunteers were selected in
accordance with ISO standards (1SO 26642:2010). Parameters
such as height (m), weight (kg) and body mass index were
rigorously measured using a precision somatometer and
electronic scales respectively, with BMI calculated as
(kg)/height (m®). Blood pressure was recorded using a
sphygmomanometer. Subjects had to be in good health (no
diabetes, etc.), non-smokers, and have a normal BMI
(18.5-25.0 kg/m=. Systolic blood pressure had to be below
130 mmHg, diastolic blood pressure below 80 mmHg, and
fasting blood glucose below 6.4 mmol/L.
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2.3. Food Selection and Recipe Standardization

Thirty commonly consumed dishes were tested, grouped as
starchy staples and composite dishes. Starches included at-
tieke, placali, maize toh, yam/plantain fufu, plain rice, and
rice with sauces. Ingredients were purchased at the Adjame
wholesale market (Abidjan). Recipes were rigorously stand-
ardized for ratios, cooking times/conditions, plantain maturity
stage, and processing steps. Uncontrolled variants (e.g., added
meat or fish) were excluded.

2.4. Nutritional Composition Analyses

Proximate composition included moisture, water, protein,
lipid, fiber (total; soluble/insoluble where applicable), ash,
total carbohydrate using standard methods [24, 25]. Energy
was calculated by Atwater and Rosa factors [26]. Total dietary
fiber was assayed by AOAC 985.29 (enzymo-gravimetric:
a-amylase, protease, amyloglucosidase) with protein/ash
corrections, duplicate determinations, and analytical blanks.

2.5. Gl Testing Protocol

The protocol followed FAO/WHO and 1SO 26642:2010
recommendations [14-16]. On separate visits, each participant
consumed the reference food (glucose; 50 g available carbo-
hydrate) and test foods (portions providing 50 g available
carbohydrate). For each dish, the test portion delivered 50 g
available carbohydrate (available carbohydrate = total car-
bohydrate — total dietary fiber) based on analytical composi-
tion. Portions were weighed prior to consumption. Reference
and test sessions alternated on two fixed days per week,
yielding three replicate reference tests per subject for quality
control.

2.6. Blood Glucose Measurement and Quality
Assurance

Capillary blood glucose (finger-prick) was measured by the
glucose-oxidase method using an Accu-Chek Performa glu-
cometer, calibrated and verified daily. System accuracy
complied with 1SO 15197:2013 [27].

2.7. Time Points, iIAUC, and GI Calculation

Glucose was measured at 0, 15, 30, 45, 60, 90, and 120 min.
Incremental area under the curve (IAUC) was computed by
the trapezoid method, excluding areas below baseline [14-16].
Individual GI was defined as:

iAUCtest

GI (%) = x 100 1)

1A Cglucose

Dish-level Gl equals the mean of individual Gls and is
reported as mean +SD.
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2.8. GL Calculation and Classification

GL per served portion was calculated as:

GL = % X carbohydrate per portion (g) 2)
GL thresholds: low (<10), moderate (11-19), high (>20)
[16].

2.9. Construction of the Tables (Composition;
GI/GL)

The tables have been designed with harmonized formatting
of variables, units and decimals. For each dish, the composi-
tion table shows the name, category, usual portion size (where
documented) and average values (%standard deviation, where
available). The main analytical parameters are water content,
protein content, fat content, fibre content (total, soluble and
insoluble where applicable), available carbohydrate content,
ash content and caloric energy content. The units have been
standardized (g/100 g, kcal/100 g, etc.) and the number of
decimal places normalized to ensure comparability between
rows and categories. The Gl and GL values table provides the
following information for each food: the average Gl (refer-
ence glucose = 100); the standard deviation; the number of
subjects (normoglycemic adults); the experimental portion (g);
the available carbohydrates per portion (g); and the calculated
GL. Inter-table consistency was verified by cross-checking
calculations: for each entry, the reported GL was compared
with the GI x<carbohydrates per serving combination from the
composition table. This process ensured the integrity of the
values and identified any inconsistencies in data entry or
rounding. When the usual portion was not explicitly available
in the sources, the portion used to determine the GI was in-
dicated as a practical reference.

2.10. Statistical Analysis

The data in the tables were presented as the mean =stand-
ard deviation (SD) for composition, and as the mean =+
standard error of the mean (SEM) for GI. The analysis was
supplemented by an exploratory visualization in the form of
box plots of GI by food category and a scatter plot repre-
senting GL based on available carbohydrates per serving.
These analyses and figures were performed in R (version
4.4.2) using the ggplot2 package (version 3.5.1). The boxes
displayed the median and IQR. The whiskers corresponded
to 1.5 x<IQR. Reference lines (Gl = 55 and 70; GL =10 and
20) were included to aid interpretation.


http://www.sciencepg.com/journal/ijnfs

International Journal of Nutrition and Food Sciences

http://www.sciencepg.com/journal/ijnfs

3. Results

3.1. Clinical and Anthropometric
Characteristics of Study Participants

A total of 30 volunteers who met the eligibility criteria
were recruited to participate in the study, comprising 14
women and 16 men. Table 1 provides a concise overview of
the clinical and anthropometric data of the volunteers who

were selected for the study. The mean age of the subjects
was 28 years, with a mean BMI of 21.6 kg/m=2As a compo-
nent of the study, it was ascertained that the subjects exhib-
ited a mean fasting blood glucose level of 4.5 mmol/L and a
mean glycated haemoglobin (HbAlc) level of 3.5%. With
regard to blood pressure, the mean values were 113.4 mmHg
for systolic blood pressure (SBP) and 82.0 mmHg for dias-
tolic blood pressure (DBP), with an average blood pressure
of 83.8 mmHg.

Table 1. Clinical and anthropometric characteristics of subjects.

Characteristic

Number of participants 30

Sex

Female 14

Male 16

Age (years) 28 +2
Body weight (kg) 62.8 £7.5
Height (m) 1.7+0.1
BMI (kg/m3Z 21.6 +2.0
Fasting plasma glucose (mmol/L) 50+0.4
HbAlc (%) 4.0 +0.6
Systolic blood pressure, SBP (mmHg) 113.4 85
Diastolic blood pressure, DBP (mmHg) 82.0 £7.3
Mean arterial pressure, MAP 7 (mmHg) 83.8 +6.4

Experimental study data

Reference values™

At least 10 participants

18-25
4455

<130
<80

BMI, body mass index, calculated as weight/(height x<height). * ISO/FDIS 26642:2010 (minimum recommended sample size for Gl testing). ©

Lian formula: MAP = (SBP + 2 xDBP) / 3.

3.2. Table of Nutritional VValues of Dishes

Table 1 summarizes composition for 30 dishes across four
categories: plantain and derivatives; cereals and cereal prod-
ucts; roots/tubers and derivatives; and mixed meals (starch +
sauce). Water ranged from 33.6 to 81.3 g/100 g. Protein
reached up to 17.0 g/100 g (e.g., rice with peanut sauce), lipid
up to 31.1 g/100 g (e.g., placali with sauce graine). Total fiber
ranged from 0.33 to 14.0 ¢g/100 g. Available carbohydrate
generally ranged from 48 to 94 g/100 g. Energy spanned 368—
518 kcal/100 g.

3.3. Tables of Glycemic Index (Gl) and
Glycemic Load (GL) Values by Food

The GI and GL values of the tested foods are summarized
in Table 2. This table includes foods with and without ac-
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companying sauces. Inter-table consistency was confirmed,
with the reported GL for each entry corresponding to (G1/100)
x carbohydrates per serving (differences compatible with
rounding). This ensures the integrity of the calculations and
clinical comparability.

3.4. Gl by Category and Identification of
“High-GL Traps”

Figure 1 shows GI distributions (ISO 26642:2010; refer-
ence glucose = 100) by category, with dashed lines at GI = 55
and 70 indicating low/medium/high glycemic potential.
Whisker plots of Gl by food category were constructed from
individual Gls (reference glucose = 100) measured according
to I1SO 26642:2010. Each box represented the median and
IQR (interquartile range), with whiskers defined as 1.5 x<I1QR.
After a summary visualization of the data, three food groups
were identified: plantain products; cereals and cereal products
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(including rice and toh), and roots, tubers and derivatives
(attieke, placali, foutou igname). Dotted lines at GI = 55 and
Gl = 70 represented the low, medium and high thresholds for

the food's ability to increase postprandial blood glucose levels.

Analysis of these data revealed a more significant dispersion
for GI boxes by category for cereal bases and plantain prod-
ucts, compared to certain combinations of bases + okra/peanut
sauces. Starchy bases and certain composite dishes had high
Gl and/or GL values. For example, attieke ayite had a Gl of
around 88 and a GL of around 47, while attieke aghodjama
had a Gl of around 63 and a GL of around 46. Similarly,
placali had a GI of 106 and a GL of 16, and white rice had a
Gl of 54 and a GL of 28. On the other hand, certain combi-
nations such as rice and okra or rice and peanuts were found to
lower the GI and GL (Gl = 57, GL = 12 for the first example
and Gl = 46, GL = 13 for the second).

100

T

90

80

G170 (high) ‘

70

60

GI 55 (low/medium)

50

Glycemic Index (Gl, glucose = 100)

=

L
Cereals

1

Plantain products

40

Roots & tubers

Figure 1. Boxplots of glycemic index by food category. Caption.
Glycemic index (GI; reference glucose = 100) of traditional lvorian
foods grouped by category, measured under 1SO 26642 protocol
(capillary glucose, 0-120 min; iAUC by trapezoids; n = 30 normo-
glycemic adults). Boxes show the interquartile range (IQR) with the
median; whiskers extend to 1.5 < IQR; points denote outliers.
Dashed reference lines mark Gl classes: low < 55, medium 55-69,
high > 70. Values are means =SEM unless otherwise indicated.

Figure 2 plots GL against available carbohydrate per por-
tion with reference lines at GL = 10 and 20 and annotations
for emblematic “high-GL traps.” A scatter plot of ‘GL versus
carbohydrates available per serving’ was therefore plotted for
each dish, with the glycemic load (GL) calculated using the
formula GL = (GI1/100) x carbohydrates (g) per serving. Ref-
erence lines at GL = 10 and GL = 20 indicated low, moderate
and high zones. Risk points were annotated (attieke ayite,
attieke agbhodjama, rice + sauce arachide, banane braisee) in
order to visualize the ‘GL traps’. The categories used for
Figure 1 were retained for the joint reading of the two graphs.
Thus, adding sauces rich in fiber/protein/lipid (e.g., sauce
gombo, sauce arachide) was associated with lower Gl and
more controlled GL (rice + sauce arachide; foutou banane +
sauce gombo; Cabatoh + sauce gombo). Conversely, several
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configurations were “GL traps” (GL > 20): all attieke variants,
roasted plantain, chips, claclo, doclou, and foutou banane
without sauce. Placali exhibited a dissociated profile (very
high GI with moderate GL) dependent on per-portion carbo-
hydrate.

GL trap: atti¢ké ayité
GL trap: attiéké agbodjama

40

GL trap: roasted plantain

30

White rice (usual)

Glycemic load (GL)

fice +

peanut sauce (lipids high)
Compatible: toh + akra

10

Compatible: plantain + okra

30 40 50 60
Available carbohydrate per serving (g}

ZI(] 70

Figure 2. Scatterplot of glycemic load vs. available carbohydrate
per serving. Caption. Relationship between glycemic load (GL) and
available carbohydrate per serving (g) for traditional Ivorian dishes.
GL was computed as GL = (GI/100) x available carbohydrates (g),
using Gl measured with glucose as reference (ISO 26642). Hori-
zontal guidelines indicate GL thresholds (< 10 low; 11-19 medium;
>20 high). Annotated examples highlight high-risk “GL traps” (e.g.,
attieke ayite, attieke agbodjama, rice + sauce graine, banane braisee)
and more compatible options (e.g., Cabatoh + sauce gombo, foutou
banane + sauce gombo).

3.5. Nutrition Recommendations

Table 3 summarizes the recommended and avoided foods.
With regard to plantains and plantain products, mixed meals
combining banana, foutou and sauce gombo showed particu-
larly favourable consumption profiles. For certain varieties
and stages of fruit ripeness, the GL values were below 10,
indicating that they could be consumed without restriction.
For other varieties and stages of fruit ripeness, the GL values
ranged between 10 and 19, suggesting that a recommended
portion would be more appropriate. On the other hand, fried
or very sweet preparations (aloco, claclo, and chips), banane
braisee, doclou, and foutou without sauce were classified as
unfavorable due to their high assimilable carbohydrate load
and/or high energy density. For cereals and cereal products,
the combination of corn toh (Cabatoh) and okra sauce was
found to be compatible with a controlled GL (< 20). It was
observed that plain white rice, when included in small por-
tions, can be consumed without significantly affecting the
GL, provided that it is kept below 20. However, the combi-
nation of rice and sauce arachide revealed moderate levels
of glycemic control but high lipid content. This underscores
the necessity of moderating the consumption of this meal,
taking into account each individual's metabolic profile. It is
now considered best practice to avoid or prohibit combina-
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tions without sauce (toh alone) or with seed/ sauces igname (with/without gnangnan) were found to be 'GL traps',
gnangnan. Finally, among roots, tubers and derivatives, at-  thereby justifying portion reductions or substitutions in fa-
tieke (all variants), placali (with or without seeds) and foutou  vour of combinations with fibre-rich sauces (sauce gombo).

Table 1. Nutritional Value Table for traditional dishes.

Energy Energy Available Crude
Foods (names kept) (kcal) (KJ) Water (g) Protein (g) Fat(g) carbohydrate fiber () Ash (g)
()]
Category: Plantain and
derived products
aloco avec la banane de
. I 448.63 + 1885.03 + 36.40 = 11,57 + 1.50 +
varlete_e agnmhm au stade de 0.38 139 0.00 4.40 +0.00 0.06 80.97 +0.12 1.60 +0.00 0.00
maturite jaune
aloco avec la banane de
. I 454,77 + 1910.00 £ 33.87 = 12.37 = 0.93 +
varletg ag_nlnhm au stade de 0.32 113 0.06 8.77 +£0.06 0.06 76.33 £0.06 1.60 +0.00 0.06
maturite tigre
Banane braisee avec la
banane de variete afoto au 220! = 188080+ 8553 o0 506 00F 91474012 1672006 10T
. . 0.40 1.64 0.12 0.10 0.00
stade de maturite vert clair
chips avec la banane de
) . 443.43 + 186343+ 33.60 = 10.93 + 193+
variete ar_neletlha au stade 021 0.64 0.10 5.27 £0.06 0.06 80.27 +0.06 1.67 £0.06 0.06
de maturite vert
claclo avec la banane de
. . 462.57 + 194127 + 36.27 = 14.07 + 113+
variete ar_neletlha au_stade 0.96 3.62 0.06 6.13 £0.06 021 77.10 +£0.26 1.60 £0.00 0.06
de maturite toute noire
doclou fait de maniére tra-
ditionnel avec la banane 374.60 = 1549.03 £ 68.13 = 1.07 = 3.00 &
ameletiha au stade de ma-  0.70 3.53 0.12 4.17+0.06 0.06 8253 +0.40 9.27£0.15 0.17
turite toute noire
doclou optimise (10% de
farine de ma's) faitavec la 371.27 = 153450+ 68.20 = 123+ 410+
banane ameletiha au stade  0.25 1.45 0.10 4.17+0.06 0.06 8123 +0.12 9.27£0.15 0.00
de maturite toute noire
foutou avec labananede 50 o7 1659574 7000 + 033+ 0.80 +
varletg afoto au §tade de 0.40 181 0.30 6.13 +0.06 0.06 90.97 +0.06 1.80 +0.00 0.00
maturite vert clair
foutou avec la banane de
variete afoto au stade de 406.30 + 1709.20 &+ 79.47 + 13.57 + 4,00 = 2.03 =
+ +
maturite vert clair ala 1.04 4.19 0.06 0.06 0.17 7763 +0.35 2:80+0.00 0.06
sauce gombo
foutou de banane de variete
. 399.77 + 1689.00 £ 68.37 = 133+ 0.80 +
fifoto au stade (_1e maturite 0.32 1.5 021 5.27 +0.06 0.06 90.83 +0.06 1.87 +0.06 0.00
jaune a extremites
foutou de banane de variete
afoto au stade de maturite ~ 409.93 + 172357+ 7853+ 12.87 + 470 + 2.00 =
jaune extremites ala 111 410 0.21 0.12 0.26 1757 X047 2832012 4,
sauce gombo
foutou de banane de variete
. 395,57 + 1672.67 + 55.80 + 0.47 + 0.80 +
agninhin au stade de ma- 0.32 136 0.00 6.10 +0.00 0.06 90.90 #+0.00 1.77 +£0.06 0.00

turite tournant jaune

foutou de banane de variete 406.83 +  1711.47 + 75.00 %+ 1353 + 4.07 + 77.60 £0.50 2.77+£0.06 2,03+

410
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Foods (names kept)

agninhin au stade de ma-
turite tournant jaune ala
sauce gombo

foutou de banane de variete
agninhin au stade de ma-
turite vert

foutou de banane de variete
agninhin au stade de ma-
turite vert ala sauce gombo

foutou de banane de variete
ameletiha au stade de ma-
turite tournant vert

foutou de banane de variete
ameletiha au stade de ma-
turite tournant vert ala
sauce gombo

Category: Cereals and ce-
real products

riz blanc cuit

riz ala sauce arachide

riz &la sauce gnangnan

riz ala sauce graine

toh de ma's

toh de ma's¥ ala sauce
gombo

Category: Roots, tubers and
derivatives

attieke agbodjama

attieke ayite

foutou d’igname variete
Kponan

foutou igname (Kponan) a
la sauce gnangnan

placali

placali &la sauce graine

Energy
(kcal)

1.19

398.00 +
0.20

408.90 =
1.08

396.50 =
0.10

407.13 =
0.93

396.50 +
0.20

508.87 =
0.40

388.83 =
0.21

443.10 =
0.10

375.70 =
121

395.10 +
1.47

406.47 =
0.40

390.73 =
0.32

398.00 =
0.44

368.47 =
0.21

366.40 =
1.39

518.37 =
1.55

Energy
(kJ)

4.57

1682.77 =
0.80

1719.87 =
4.08

1676.53 =
0.35

1713.07 =
3.49

1682.93 +
0.76

2122.73 =
1.85

1635.70 =
0.79

1857.77 =
0.31

1570.93 =
4.66

1647.90 =
6.33

1722.30 =
1.57

1633.40 =
1.75

1678.87 =
261

1499.83 +
0.75

1519.57 =
7.87

2112.30 +
7.69

Water (g)

0.17

64.20 =
0.00

7147 =
0.15

63.67 =
0.06

76.77 =
0.15

67.63 =
0.06

76.77 =
0.06

7227 =
0.12

69.37 =
0.12

73.40 =
0.36

81.33 =
0.29

51.20 =
1.65

47.97 =
0.81

70.97 =
0.06

81.30 =
0.00

81.00 =
0.00

76.57 =
0.06

Protein (g)

0.15

3.50 +0.10

11.77 =
0.21

10.50 =
0.00

16.53 +
0.15

12.50 =
0.17

17.03 =
0.06

13.57 +
0.15

11.70 =
0.10

8.27 +0.38

16.33 +
0.40

0.83 +0.06

0.40 +0.00

5.33 +0.06

1117 =
0.06

4.30 +0.26

5.67 +0.21
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Fat (g)

0.32

0.50 =
0.00

4.20 =
0.26

043 =
0.06

397 %
0.23

0.67 =
0.06

2453 =
0.06

0.77 =
0.06

11.03 %
0.06

0.77 =
0.06

497 +
0.40

2.60 =
0.10

1.60 =
0.10

263+
0.06

250+
0.00

0.00 =
0.06

31.13 +
0.12

Available
carbohydrate
©)]

94.03 +0.06

79.57 £0.50

86.77 +0.06

74.93 £0.45

85.00 +0.17

53.83 +0.21

80.20 +0.10

72.97 +0.12

81.20 +0.70

68.50 +1.01

94.67 £0.21

90.87 +£0.21

87.23 £0.15

68.33 +0.06

82.97 +0.42

48.10 +0.17

Crude
fiber (9)

1.80 +0.00

2.87 +0.06

1.80 +0.00

2.77 +0.06

0.33 +0.06

2.10 +0.00

3.53 +0.06

2.60 #0.00

5.50 +0.35

5.57 +0.12

0.40 +0.00

5.60 +0.10

2.07 +0.15

13.97 =
0.06

8.37 +0.47

1153+
0.31

Ash (g)

0.06

0.20 =
0.00

163+
0.06

0.57 =
0.06

1.80 =
0.10

153+
0.06

240 =
0.17

1.97 =
0.06

1.73 =
0.06

427 =
0.50

4.67 =
0.50

147 =
0.06

150+
0.00

273+
0.06

4.03 =
0.06

427 =
0.12

357+
0.12
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Table 2. Table of glycemic index and glycemic load values for traditional dishes.

. Available
*
Gl _ Gl (Wh't_e Subjects  (type FALELES Experimental carbohydrate per GL . (@ per
Foods (names kept)  (Glucose = bread = food and - . experimental
and number) . portion (g) experimental .
100) 100) duration . portion)
portion (g)

Category: Plantain and
derived products
aloco avec la banane normoalveemic
de variete agninhinau 39 %1 56 30 gy " glucose,2h 99.0 51.3 20
stade de maturite jaune
aloco avec la banane normoalveemic
de variete agninhinau 38 0 54 9y " glucose,2h 97.0 50.0 19

. 30
stade de maturite tigre
banane braisee avec la
banane de varlete.afoto 89 +1 127 normoglycemic, glucose, 2h  122.9 404 36
au stade de maturite 30
vert clair
chips avec la banane de normoalveemic
variete ameletihaau 45 +0 64 9y " glucose,2h 93.8 53.3 24

. 30
stade de maturite vert
claclo avec la banane
de variete ameletiha au normoglycemic,
stade de maturite toute 44 +0 63 30 glucose, 2h 101.8 50.0 22
noire
doclou optimise (10%
de farine de mas) fait normoalveemic
avec la banane ame- 79 £2 113 gl " glucose,2h 193.6 25.3 20

. 30
letiha au stade de ma-
turite toute noire
doclou traditionnel fait
avec la banane ame- normoglycemic,
letiha au stade de ma- 1+1 116 30 glucose, 2h  190.0 25.9 21
turite toute noire
foutou de banane 91 +4 130 ggrmoglycemw, glucose,2h 173.9 28.8 26
foutou avec la banane
de variete afoto au normoglycemic,
+

stade de maturite vert a4 £2 63 30 glucose, 2h  313.4 136 6
clair &la sauce gombo
foutou de banane de
variete afoto au stade normoalveemic
de maturite jaune&a 65 %3 93 30 9ty " glucose, 2h 300.5 16.9 11
extremites ala sauce
gombo
foutou de banane de
variete afoto au stade oo, 121 normoglycemic, o\ cose 2h 173.9 28.2 24
de maturite jaune a 30
extremites
foutou de banane de
variete agninhin au 80 +3 114 normoglycemic, glucose, 2h 1485 40.0 32

stade de maturite tour-
nant jaune

30
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GI* Gl
Foods (names kept)  (Glucose = bread

100) 100)
foutou de banane de
variete agninhin au
stade de maturite tour- 37 +1 53
nant jaune ala sauce
gombo
foutou de banane de
variete agninhin au 40 1 57
stade de maturite vert
foutou de banane de
variete agmnhl_n au 3544 50
stade de maturite vert &
la sauce gombo
foutou de banane de
variete ameletiha au
stade de maturite tour- 51 #+3 73
nant vert ala sauce
gombo
foutou de banane de
variete ameletiha au

+

stade de maturite tour- 52 107
nant vert
Category: Cereals and
cereal products
riz ala sauce arachide 46 =0 66
riz &la sauce gnangnan 76 +0 109
riz &la sauce graine 35 +0 50
riz blanc cuit 54 +1 77
toh de ma's ala sauce 57 46 81
gombo
toh de ma’s 74 5 106
Category: Roots, tubers
and derivatives
attieke agbodjama 63 +2 90
attieke ayite 88 +4 126
foutou d’igname 85 +4 121
foutou d’igname ala 94 +1 120
sauce gnangnan
placali 106 +5 151

30

Subjects  (type Reference
= food

and number) .

duration

normoglycemic, glucose, 2 h

30

normoglycemic, glucose, 2 h

30

normoglycemic, glucose, 2 h

30

normoglycemic, glucose, 2 h

30

normoglycemic, glucose, 2 h

30

normoglycemic, glucose, 2 h

30

normoglycemic, glucose, 2 h

30

normoglycemic, glucose, 2 h

30

normoglycemic, glucose, 2 h

30

normoglycemic, glucose, 2 h

30

normoglycemic, glucose, 2 h

30

normoglycemic, glucose, 2 h

30

normoglycemic, glucose, 2 h

30

normoglycemic, glucose, 2 h

30

normoglycemic, glucose, 2 h

30

normoglycemic, glucose, 2 h
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and

Experimental
portion (g)

257.7

1245

278.6

287.1

158.5

3354

226.9

226.9

181.7

389.9

2315

108.2

105.7

197.5

391.0

317.1

Available ( or

carbohydrate per . g p
. experimental

experimental ortion)

portion (g) P

18.9 7

30.0 12

17.1 6

15.7 8

29.3 22

13.0 6

22.4 17

22.9 8

27.5 15

12.3 7

21.6 16

46.2 29

47.3 42

25.3 22

12.8 12

15.8 17
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Available

* .
Gl _ Gl (Wh't_e Subjects  (type AEEIEED Experimental carbohydrate per . (@ per
Foods (names kept)  (Glucose = bread = food and - . experimental
and number) . portion (g) experimental -
100) 100) duration . portion)
portion (g)
placali ala sauce 86 +0 123 normoglycemic, glucose, 2h  499.9 9.3 8

graine 30

Gl values use glucose as the reference food set to 100.

4. Discussion

Gl varied markedly by recipe and portion. Starchy bases
consumed alone often had high GL (e.g., usual portions of rice
or attieke), whereas pairing with sauces particularly okra
lowered Gl and kept GL < 20. Fried or simply cooked plantain
preparations (aloco, claclo, chips, roasted plantain) were “GL
traps,” supporting a meal-based rather than single-food per-
spective in nutrition counseling [12, 16]. These observations
align with international tables reporting generally low GI for
legumes, pasta, and fruits, and wide Gl variability in cere-
als/cereal products due to technology (gelatiniza-

tion/retrogradation, particle size, cooking conditions) [17, 18].

Findings also emphasize testing of under-represented regional
foods, notably cassava derivatives (attieke, placali) and
plantain preparations whose profiles are sensitive to maturity
and processing.

Mechanistically, starch structure and processing (fermen-
tation, pounding, cool-reheat cycles) likely modulate hy-
drolysis kinetics and thus Gl of foods tested [15, 28]. Soluble
fiber from okra, plus protein and lipid from sauces (peanut,
palm seed), can slow gastric emptying and blunt postprandial
responses, explaining lower GI/GL in mixed meals [15, 29].
By contrast, frying raises energy density and can sustain high
GL despite a sometimes-moderate Gl.

For public health, the present tables provide reference tools for
therapeutic education, institutional catering, and standardized
communication (e.g., “GL-per-portion” factsheets for typical
dishes). While not exhaustive, the composition table offers
normalized macronutrient benchmarks for traditional dishes with
controlled decimal precision and mean +SD values.

From a counseling standpoint, guidance should prioritize
meals rather than isolated foods: pair starchy bases (rice,
attieke, placali, toh, foutou) with viscous/fiber- or protein-rich
sauces (notably okra). Peanut and palm-seed sauces (sauce
arachide and sauce graine) require discretion. This approach
reduces Gl and controls GL. In relation to glycemic targets
per serving, it is advised to decrease the basic portion of meals
and increase the portion of vegetables or sauce when the
estimated carbohydrate load exceeds 20, in order to returnto a
range that is compatible with glycemic targets. In order to
achieve a more favourable and efficient outcome, it is rec-
ommended that dishes such as toh accompanied by okra sauce
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(sauce gombo), banana foutou (foutou banane) with okra
sauce (Sauce gombo), including green plantain, or rice served
with okra sauce be selected. It is imperative to exercise me-
ticulous oversight when combining the peanut and rice sauces,
owing to their elevated fat content. This combination exhibits
a moderate carbohydrate concentration, while simultaneously
containing a substantial fat content. Consequently, in in-
stances of dyslipidaemia or excess weight, it is recommended
to impose limitations on their consumption. It is also advisa-
ble to limit or avoid the following foods, except in very small
quantities. Examples of such dishes include attieke (in all its
various forms), placali, fried plantain (aloco, claclo), banane
braisee and doclou. These foods have high concentrations of
carbohydrates (GL) and/or high fat content.

With regard to portions and substitutions, if the usual por-
tion leads to a high GL, it would be preferable to reduce the
starchy base, i.e. to reduce its quantity by one third to one-half,
and to double the quantity of okra sauce and vegetables. When
preparing healthy, balanced meals, it is advisable to make
appropriate food substitutions. For example, attieke or placali
can be replaced by toh accompanied by okra, or foutou ba-
nane combined with sauce gombo. In addition, it is important
to note that rice with peanut sauce can be substituted with rice
with sauce gombo, thus offering nutritious alternatives.

5. Conclusion

This study provides, an integrated national table combin-
ing nutritional composition, GI, and GL for traditional dishes
including mixed meals using a protocol aligned with 1SO
26642:2010. The two standardized tables are operational
tools for clinics, therapeutic education, and collective cater-
ing. Focusing on meals and GL per portion can guide cultur-
ally compatible choices for glycemic control. Clinical vali-
dation in patients with diabetes, regional extension, and pe-
riodic updates will enhance impact.
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