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Impact of consumption of two street foods (tuna garba and rice with eggplant sauce) on vital

organs in the Wistar rat (Rattus norvegicus)

Liste des abréviations
RES: Rice eggplant sauce; GWTF: Tuna Garba; CDHF: Control diet formulated with
herring fish; DWP: Diet without protein;

Abstract:

Street foods are seen as a public health problem due to lack of infrastructure and basic
services, difficulty in controlling the plethora of street food sales operations due to their
diversity, their mobility, and their temporary nature. The objective of this study is to show the
impact of the consumption of two street foods (Garba with tuna and rice with eggplant sauce)
consumed in Cote d'lvoire on the health of the Ivorian population. To contribute to the
nutritional and health security of the population, the consumption of these dishes has been
demonstrated in young Wistar rats (Rattus norvegicus). Thus, we hypothesized that the
consumption of these street foods would have a deleterious effect on consumer health.
However, five days 20 young rats of male and female sexes aged 50+5 days and weighing an
average of 555 g were acclimatized and fed on a formulated isocaloric diet rich in herring
fish (Clupea harengus) animal protein. After the acclimatization phase, four batches of rats of
five rats per cage were fed respectively with diets (DWP, CDHF, GWTF and RES). The
results showed that juvenile rats fed the CDHF and RES diet gained a lot of weight (5.66 +
0.34 g/d and 5.16 + 0.58 g/d) while those fed the GWTF diet had a progressive, slow weight
gain. (2.32 £0.23 g/d) and batch of rats fed without protein (DWP) observed considerable
weight loss (-1.07+0.06 g/d). In terms of biological value, the results demonstrate that rats fed
the RES diet have a higher protein availability (84.23 £0.02%) than rats fed the GWTF diet
(54.31 £0.06 %). It follows from this analysis that it is necessary to combine GWTF with
other protein-rich foods to compensate for the nutritional deficits caused by its ingestion. In
young rats fed experimental diets, biometric research on vital organs (heart, liver, spleen and

kidneys) revealed no abnormalities.
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1. Introduction

A balanced diet meets a basic human need by providing the body with the nutrients and
energy necessary for its growth and development [1]. Therefore, the consumption of foods of
adequate nutritional quality is an important aspect of the maintenance and harmonious
functioning of the body. However, due to urban activities that encourage people to eat outside
the family circle with meals generally called "street food", access to these nutritious foods is
hindered. The sector that produces food and beverages intended for consumption, preparation
and/or sale by vendors, particularly in the streets and other comparable public spaces, is
known as "street food"[2]. This type of meal is common in Cote d'lvoire and millions of city
dwellers consume it daily [3]. They are consumed by people from all walks of life. These
foods play an important role in dietary decisions. Thus, the general lack of factual knowledge
on the epidemiological importance of many foods sold on the streets, poor knowledge of
street vendors in basic food safety measures and insufficient public awareness of the dangers
posed by certain foods have seriously impeded the deployment of an accurate science-based
approach to this very serious public health and safety issue. Among these foods marketed and
consumed are Garba with tuna and rice with eggplant sauce. These dishes are made with local
ingredients and are consumed by city dwellers as part of their social activities [4]. These
dishes are very popular with Ivorians [4]. The quality of the raw materials used in the
preparation of street foods is very important, as their contamination may persist during
preparation and/or cooking. Thus, the 'Garba’ dish is made from cassava semolina
(‘“attiéké’”), fried poor quality tuna fish "called faux thons", fresh peppers, tomatoes, fresh
onions, and is sometimes served with mayonnaise and often accompanied by cooking broth
(cube maggi) [5]. Unlike rice, it is a cereal grown in tropical, subtropical and warm temperate
regions due to its starchy fruit. It is the first cereal in the world intended for human
consumption [6]. It is accompanied by different sauces according to the customer's taste.
However, no scientific research on the nutritional impact of these foods has been carried out.
In order to understand the beneficial effects and the risks associated with the consumption of
these street foods, it is crucial to assess their nutritional potential in vivo after their
consumption. The in vivo study, on the other hand, is an essential process to control not only
the nutritional quality of foods but also the well-being of the local population after their
consumption. The current study uses young Wistar rats to study the nutritional qualities of

rice with eggplant sauce and tuna garba, as well as to assess the nutritional impact of their
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ingestion. So, would these street foods not have deleterious effects on the consumer? This

question represents the backbone of our work.

2. Materials and methods

2.1. Biological material

It consists of two dishes of Ivorian origin: rice with eggplant sauce (RES) and Garba with
tuna (GWTF) and young rats of the Wistar strain (Rattus norvegicus) aged 50 £5 days. These
dishes were purchased from vendors in the communes of Abobo, Cocody and Yopougon in
the city of Abidjan (Céte d'lIvoire). The availability of the experimental rats was ensured by
the Health Biology laboratory of the UFR of pharmaceutical and biological sciences of the
Félix Houphouét-Boigny University (Abidjan, Cote d'lvoire).

2.2. Experimental diets

2.2.1. Making flour for different dishes

These dishes were purchased from vendors in the communes of Abobo, Cocody and
Yopougon in the city of Abidjan. Each type of dish was transported to the laboratory of the
CeReB (Biological Resource Center) of the Pasteur Institute in Cote d'lvoire, where they were
homogenized and ground to obtain a homogeneous dish. Then, the different dishes were
freeze-dried to obtain flours for the different tests.

2.2.2. Dietary components

For this study, four test diets were formulated and submitted to young rats. A positive control
diet made from herring fish (Clupea harengus) as a protein source, as recommended by [7]
and also a protein-free diet (animal and vegetable) designated as the negative control. White
powder maize starch flour without gluten (Merck, Céte d'lvoire) is the main source of
carbohydrate for intake. Palm oil (Aya, Ivory Coast) for its essential fat content was used, and
the mixture of vitamins and mineral supplements, a veterinary powder (Vitaflash/batch
number: 304790).

2.2.3. Formulation of the different experimental diets

The diets were prepared according to the method by [7]. For the positive control diet, in total,
a quantity of 240 g of herring fish meal (Clupea harengus) was taken and at each quantity,
975 g of starch (Merck) weighed with a precision balance, 120 g of vegetable oil "Aya", 159

of vitamin and mineral supplement "Vitaflash” (Table 1) were added and all mixed
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homogeneously and cooked for 15 minutes with 1250 ml of distilled water. The protein-free
diet was similarly resumed under the same hygienic conditions in the laboratory except
without protein sources. For the experimental diets, namely the garba tuna diet and rice with
eggplant sauce and cooked beforehand, were reheated for 5 minutes with distilled water and
using the same weighing quantities required as those of the control diets without the addition
of other inputs than flour for different dishes.

Gluten-free starch (merck) Palm oil Vitamin and mineral supplements (vitaflash) Agar-agar
cellulose Dry matter Energy value in kcal/kg

Table 1: composition g/kg and formulation of control diets

Composition Alimentaire MS(%) CDHF DWP
Protéin 16 240 0
Gluten-free starch (merck) 65 975 1215
Palm oil 8 120 120
Vitamin and mineral supplements 8 120 120
(vitaflash)

Agar-agar cellulose 3 45 45
Dry matter Energy 100 1500 1500
value in kcal/kg - 5940 5940

2.3. Nutritional and biochemical composition of the different dishes

Proximal analyzes were carried out in triplicate on the samples. This analysis included the
following elements: moisture, total fat, crude protein, carbohydrates and ash. The water
content was estimated by drying the samples to a constant weight at 105 °C using the oven
method [8]. The determination of lipids was carried out by the Soxhlet extraction method.
Ash content was determined by igniting the sample at 550 °C for 5-6 hours in a muffle until
the sample was completely free of carbon particles while total nitrogen was was determined
by the Kjeldahl method as described by [9] and a factor of 6.25 was used to convert the total
nitrogen to the crude protein content of the samples. The total carbohydrate content was

calculated by using the equation: 100 - (% moisture + % proteins + % lipids + % ash) [10].

2.4. Composition of batches of rats

The nutritional evaluation of rats in vivo was carried out on 20 young rats (Rattus norvegicus)
from the UFR Biosciences pet store of the University Félix Houphouét-Boigny (Abidjan, Cote
d'lvoire) according to the method described by [11]. The young rats were separated into
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homogeneous batches of four groups of five rats each, 45 = 5 days old. The young rats
weighed between 50 and 60 g on average. The average temperature of the experimental room
was 25 °C to 26 °C, and the humidity percentage was 70% to 80%, with 12 hours of daylight
and 12 hours of darkness. A group of five young rats were fed the control diet formulated
with herring fish protein (CDHF), a group of five young rats were fed the tuna garba dish
(GWTF), a group of five young rats were fed the rice dish with eggplant sauce (RES), and a
group of five young rats were fed a protein-free diet (DWP). The protocol using the
manipulation of animals (white rats of the wistar strain) has been submitted and approved by
the ethics committee of the Pasteur Institute of Cote d'Ivoire at number N/Ref: 043-
21/MSHP/CNESVS-km.

2.5. Carrying out the experiment

To begin the experiment, the young rats were placed individually in metabolic cages with a
mesh bottom designed to separate food scraps, excrement and urine. Juvenile rats were then
acclimatized for five days, during which they all received the control herringfish protein
(CDHF) diet. At the end of this period, each batch of young rats was fed the equivalent diet ad
libitum for 15 days. Throughout the experiment, water was provided ad libitum. During the
trial, the rats' food consumption was assessed daily, and their weight gain was assessed every
three days between 6:30 a.m. and 9:30 a.m. Each feed was weighed before being provided,
and rejected feed was weighed the following day to establish the amount of feed consumed.
For the determination of the dry matter, five g of each food were placed in the oven. The
nitrogen (N) balance study consisted of collecting food and faeces from each batch of rats,
drying them in an oven at 70°C for 12 hours, weighing them, grinding them into a fine
powder and store them for analysis of nitrogen (N) content by the Kjeldahl method [12].
Urine was also collected in sample vials, stored in 0.1 N HCI to minimize ammonia

development, and refrigerated until analysis for urine nitrogen.

2.6. Mathematical expression of the nutritional parameters of foods
After the nutritional evaluation, the parameters expressing the potentialities of the different

diets were calculated using the formulas presented in Table 2

Table 2: Mathematical expression of nutritional parameters

Nutritional parameters Mathematical expression
Total dry matter intake : DMI (g/d) DMI (g) = [Food served (g) - food refused (g)] x




[dry matter rate]

Weight gain: WG (g/d) WG (g/d) = Final weight - Initial weight /
number of days

Coefficient of Food Efficiency: CFE CFE =WG / DMI

Total Protein Intake: TPI (g/d) TPl = DMI x % Protein of diet

Coefficient of Protein Efficiency: CPE=WG/TPI

CPE

Apparent digestibility: Da (%0) Da = (I-Fe) x 100/ |

Digestibility: Dr (%) Dr=1[I- (Fe - Fpp)] x 100/ |

Protein Retention : PR (Q) PR =1- (Fe-Fpp) - (U- Upp)

Net Protein Utilization: NPU (%) NPU =RP x 100/ |

Biological Value: VB (%0) BV =[I - (Fe - Fpp) - (U- Upp)] x 100/ [I - (Fe -
Fpp)]

I: amount of dietary protein ingested; Fe: protein excreted in the feces of a subject other than
the one on the protein-free diet; Fpp: protein excreted in the feces of a subject on the protein-
free diet; U: protein excreted in urine of a subject other than the one on the protein-free diet;
Upp: protein excreted in the urine of a subject on the protein-free diet.

2.7. Organ weights

At the end of the experiment, the juvenile rats were anesthetized and sacrificed. Kidneys,
heart, liver, lungs and spleen were removed and dehumidified with absorbent paper. The
organs were then weighed using a Sartorius balance with an accuracy of 0.01 g. The relative
weight of the organs is represented as a percentage (%) of the total live weight acquired.

Relative organ. weight (%) = [(Organ weight/animal weight) x 100]

2.8. Statistical analysis

The experimental data are presented in the form of arithmetic means with standard error (m £
SEM). GraphPad Prism 8.4.2(679) program is used for statistical data analysis and graphical
display (San Diego, California, USA). The one-way Anova test was used to compare the
dependent variables, which was complemented by Dunnett's test as a post-test. The
nonparametric Student's t test determined the difference between two values. For the

expression of the results, the significance level is set at P < 0.05.



3. Results

3.1. Nutrient composition

The study of the proximal composition of the dishes is presented in Table 3. The result shows
that the rates of humidity, ash, total proteins and total carbohydrates vary from 2.12 + 0.03 to
72.38 £ 0.19 and are higher in the RES than in the GWTF. The fiber levels vary from 0.27 +
0.02 to 3.02 + 0.02 g/100 DM and the lipids of the dishes vary from 2.1 + 0.08 to 9.89 + 0.35
with higher contents in the GWTF dish than in the RES dish.

Table 3: nutritional values of different diets

Diets
Parameters Corn meal Herringfish GWTF RES
(9/100 g DM) powder
Moisture (%) 88.62 £ 0.33 89.78 £ 0.19 56.56 + 1.44 71.87+£0.2
Fiber 0.92 + 0.07 0.87 £0.01 3.02 £0.02 0.27 £0.02
Ash 1.42 £0.05 9.94 £ 0.82 2.12+£0.03 2.52 £ 0.05
Lipid 2.1+£0.08 9.89 £0.35 9.26 £ 0.01 4.62 +0.02
Protéin 9.24+0.24 63 +0.52 39.82 £ 0.03 56.02+0.1
Carbohydrate 76.57 £6.73 17.21 £ 0.54 69.26 £ 0.12 72.38 +

0.19

3.2. Nutritional evaluation of tuna dishes with Garba and rice with eggplant sauce

3.2.1. Weight variation in young rats fed with the dishes

Figure 1 represents the growth curve of young rats fed with different diets. Analysis of the
figure reveals two phases in the growth curves: a descending phase and an ascending phase.
The ascending phase is observed in young rats fed the DWP, GWTF and RES diets by weight
gains ranging from 60.8 +2.98 g to 145.7 +4.63 g, while the descending phase is observed
only in young rats fed the CDHF diet by weight gains ranging from 61.54 g to 45.44 g.
Statistical analysis reveals a significant difference (P<0.05) in the weight gain of the young
rats, with the highest weight gain being obtained in the young rats fed the DWP diet (5.66
+0.34 g/d), followed by young rats fed the RES diet (5.16 £ 0.58 g/d), and the lowest weight
gain being obtained in the young rats fed the GWTF diet (2.32 =+ 0. 23 g/d) (Figure 2).
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Figure 1: Growth curve of young rats fed with tuna with Garba and rice eggplant sauce
dishes
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Figure 2: Weight gain of young rats fed different diets.
Histograms with different letters (a, b, and c) reflect the significant difference (p<0.05) in the weight gain of
different batches of rats

3.2.2. Total dry matter ingested by the young rats

Figure 3 shows the amounts of total dry matter consumed by the young rats fed with the
different diets. Statistical analysis shows that the different diets were consumed with a
significant difference (P<0.05). The RES diet has the highest food consumption (14.63 £2.11
g/d), followed by the GWTF diet (11.51 +2.19 g/d) and the DWP diet (10.12 £0. 4 g/d), the
protein-free diet (DWP) having the lowest consumption (4.83 +0.73 g/d).
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Figure 3: Histogram showing the amounts of dry matter ingested by young rats fed the
different diets.

Histograms with different letters (a, b, ¢, and d) reflect the significant difference (p<0.05) in the amount of dry
matter ingested by different batches of rat

3.2.3. Food efficiency coefficient

The food efficiency coefficient of the different diets given to the rats is presented in Figure 4.
Statistical analysis reveals a significant difference (P<0.05) between all the CEA values of the
different diets. The control DWP diet presents the highest CEA value (0.6 + 0.02), followed
by the RES diet (0.38 + 0.02) and the GWTF diet (0.22 + 0.01). The protein-free diet, on the
other hand, gave a negative ACE value (-0.23 + 0.02).
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Figure 4: Histogram showing the feeding efficiency coefficient of rats fed with the different
diets.

Histograms with different letters (a, b, ¢, and d) reflect the significant difference (p<0.05) in the feed efficiency
coefficient of different batches of rats.

3.2.4. Nutritional parameters of different diets given to young rats

Table 4 shows the amounts of total protein ingested, the protein efficiency coefficient, the
apparent digestibility (Da), the digestibility (Dr), the biological value (BV), the protein
retention (PR) and net protein used (NPU) of the different dishes submitted to young Wistar
rats. The statistical analysis observed for all the parameters a significant difference (p>0.05).
Total Protein Intake (TPA) values were 1.37 + 0.03 g/d; 0.95 + 0.1 g/d and 1.67 + 0.12 g/d
respectively for young rats fed DWP, GWTF and RES diets. The protein efficiency
coefficient (PEC) gave values of (4.13 £ 0.17 g/d; 2.48 £ 0.13 g/d and 3.07 £ 0.15 g/d) for the
schemes (DWP, RES and GWTF) respectively. However, the batch of diet-fed (DWP) rats
observed the highest CPE of (4.13 = 0.17 g/d). The DWP, RWES and GWTF diets showed
apparent digestibility (Da) rates of (82 £ 0.01%; 45 + 0.06% and 67 = 0.04%), respectively.
On the other hand, the batch of rats fed the DWP diet observed the highest rate, followed by
the RES and GWTF batch. The real digestibility (AD) of the batches of rats fed with the
different control and test diets observed a significant difference at the 5% threshold. The
analysis gave rates of (91 + 0.01; 61 + 0.01% and 75 + 0.03%) for the DWP, GWTF and RES
diets respectively. Biological value (BV) values gave rates of 93.02 + 0.01%; 54.31 £ 0.2%
and 84.23 + 0.06% respectively for batches of rats fed the DWP, GWTF and RES diets.
However, the batches of rats (DWP and RES) had high levels, unlike the batch of rats
(GWTF) which had the lowest level. The RP levels observed were (1.01 £ 0.06; 0.28 + 0.07
and 0.87 + 0.11 g/d) for the DWP, GWTF and RES batches respectively. Finally, the net
protein utilization (NPU) recorded respective levels of (90.01 + 0.01%; 39.21 + 0.06% and
68.04 + 0.04%) for the batches of rats DWP, GWTF and RES.

Table 4: Nutritional parameters of the different diets fed to young rats

Diets

Nutritional parameters CDHF DWP GWTF RES

Total Protein Intake nd 1.77+0.03° 0.95+0.01° 1.67+0.13°
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Protein Efficiency

Coefficient

Apparent digestibility (%)
Digestibility: Dr (%)
Biological Value (%)
Protein Retention (g/d)

Net Protein Utilization (%0)

nd

nd

nd

nd

4.13+0.19°

93.02 + 0.01°
1.01 +0.06°

90.01 + 0.01°

82 +£0.01°

91 +£0.01°

2.48 +0.13° 3.07 +0.15"
45 + 0.06° 67 +0.04°
61 + 0.04° 75+ 0.03°

54.31 +0.06%  84.23 +0.02°

0.28 + 0.07° 0.87 £0.11°

39.21 +0.06°  68.04 + 0.04°

Mean values of 5 replicates followed by their standard deviations assigned the same letter do
not show significant differences (p>0.05) within the same line and values assigned different

letters on the same line show a significant difference (p<0.05). nd: not determined.

3.3. Relative Rat Organ Weights

Table 5 shows the relative weights of young rats fed the different diets. Except for the heart

of rats fed the protein-free diet (PBR), which showed a significant difference (p<0.05), all

other organs did not observe a significant difference (p>0.05).

Table 5: Relative organ weights of batches fed the different diets

Diets
Organs (%) CDHF DWP GWTF RES
Liver 3. 84 +0.10° 3.37 +0.14° 3.56 + 0.42° 3.43 +0.14°
Heart 0.54 +0.02° 0.45 +0.01° 0.44 +0.02° 0.42 +0.03
Rate 0.8 £0.06" 0.66 + 0.06° 0.73 +0.05% 0.67 +£0.03°
Kidneys 0.8 £ 0.06° 0.66 +0.06 0.73 +0.05% 0.67 +£0.03°
Lungs 0.92 +0.11° 0.82 +0.02° 0.92 +0.09% 0.81 +0.04°

The mean values of 3 replicates followed by their standard deviations, assigned the same
letter do not show significant differences (p >0.05) within the same line and the values

assigned different letters on the same line show a significant difference (p<0.05)
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Discussion

Healthy and sustainable diets are based on eating practices that support all aspects of an
individual's health and well-being. The present study demonstrates postprandial weight gain
in young Wistar rats after consumption of Garba with tuna and rice with eggplant sauce. This
is accompanied by protein digestibility and availability. Also, the consumption of these dishes
did not show any abnormality in the functioning of the vital organs. Therefore, we could not
confirm this hypothesis. The study on the zoo technical characteristics are excellent indicators
of the nutritional efficiency of feed. [13]. However, the consumption of these foods did not
show any abnormalities in the vital organs, which would be very disadvantageous for those
who consume. Thus, the young rats fed the positive control diet (CDHF), the eggplant sauce
rice diet and the tuna garba diet gained weight compared to those fed the protein-free diet.
This weight loss (-1.07 + 0.06 g/d) would however be attributed to the low quantities of dry
matter ingested (4.65 = 0.24 g/d) and the absence of protein in the meal. Indeed, the lack of
protein in the diet is a regulating factor of the proper functioning of the organism and would
reduce hunger, resulting in a low quantity of dry matter ingested and, consequently, muscle
atrophy. Similar findings were made by [14] who found weight loss in rats due to the presence
of bioactive chemicals that would chelate proteins and certain minerals in the rats' food. In
addition, the respective weight gain (5.66 +0.34 g/d; 5.16 +0.58 g/d; and 2.32 +0.23 g/d) in
batches of rats fed with the DWP, RES, and CDHF diets could be attributed to the presence of
protein and fat in the different diets, which would improve palatability and promote
hyperplasia in rats by causing increased energy intake, resulting in rapid weight gain. [15,16].
Moreover, the growth of rats could indicate a steady development of rodent cell metabolism
[17]. These results are in agreement with those of [18] and [19] who used snail meal
(Limicolaria flammea) and the cafeteria diet, respectively, as meals containing protein in the
diet of rats. The low total quantity of dry matter ingested in the CDHF diet (4.65 £0.24 g/d)
compared to the other diets (9.44 +0.18 g/d; 10.69 +1.08 and 13 .37 +1.07 g/d) would be due
to the difference in palatability of this diet on the one hand, and linked to the composition and
nutritional quality of the food on the other hand. [20] studied the association between weight
gain, food consumption, material composition and quality of food ingested by rats. Feed
efficiency coefficients (FECs) provide the most accurate estimate of ingested food utilization
efficiency for all batches of rats. The observed high batch value (DWP) (0.60 = 0.02)
indicates that the rats digested and absorbed this meal more completely. It could also be
justified by the high protein content of this diet. Indeed, the consumption of a meal is

influenced by various elements, including the physiological state of the organism as well as
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factors related to the characteristics of food such as smell, flavor and chemical composition
[21]. Proteins with an ECP less than 1.5 are low protein quality, those with an ECP between
1.5 and 2 are intermediate quality, and those with an ECP greater than 2 are high quality
protein, according to [22]. With regard to the criterion, the CPE contents obtained are higher
than the standard established by [22]. Due to the high quality and availability of proteins and
amino acids in the blood, these levels should be present. The digestibility coefficient describes
the ability of a protein to be digested by proteolytic enzymes and absorbed by the intestinal
mucosa [23]. Compared to the DWP diet (82%), the batch of rats that received the garba flour
had the lowest Da (45 £0.06%), followed by the RES (67 +0.04%). The very low intestinal
nitrogen absorption in the batch of rats (GWTF) would be attributed to the low proportion of
protein in this diet on the one hand, and the presence of high crude fiber on the other. Indeed,
[24] demonstrate that dietary fiber affects in vivo digestibility by decreasing enzymatic
activity in the digestive tract. In addition, fibers have a high hydration capacity and limit
intestinal absorption by increasing endogenous losses [25]. Moreover, this low absorption
obtained in the batch of RES rats would be due to the presence of antinutritional factors,
which would influence the ileal digestibility of these proteins. [26.27]. Thus, the high rate of
apparent digestibility (Da) observed in the batch of rats (DWP) would be justified by the
supply of essential amino acids that this diet would contain. According to [28], an apparent
digestibility of more than 70% of a food protein is useful in a child's meal. This rate
corroborates and is slightly lower than those obtained by [29] in a study based on dried
maggots subjected to young rats which obtained respective rates in FAS2.5, FAS5 and
FAS7.5 (90 +£0.00%, 89 +0.01% and 87 +0.01%) and higher than those obtained with the
GWTF and RES regimes. According to [30] there is a good correlation between the ileal
digestibility measured in rats and humans, with a higher coefficient for real digestibility
(91%) compared to apparent digestibility (83%). Furthermore, all the batches of rats fed with
the different diets observed a real digestibility (Dr) greater than the Da with the batch of rats
(DWP) which noted a good real digestibility greater than 90%. However, these low levels
would be due to the high temperature (+100 °C) applied to the food during cooking
treatments, which would lead to the destruction of certain essential amino acids [31].
According to [32] a real digestibility higher than the apparent digestibility would be a good
indicator for the nutritional improvement of food. The biological value of proteins in food
reflects their bioavailability in the body. [33]. Except for the GWTF diet, whose BV rate is
low (54.31%), all the other diets record higher rates than those obtained in [22] for soy (73%).

Thus, the high levels would be due to the bioaccessibility of the proteins contained in these
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foods by the body. These rates corroborate those obtained by [34] ranging from 78.66 *
1.62% to 95.57 £ 0.05%. This low level could be justified by a deficiency in lysine and
tryptophan, insofar as the absence of a single amino acid limits the use of the protein in the
blood. [35]. Net protein utilization is the apparent net utilization of protein, which is the
difference between the amount of nitrogen retained by the animal and the total nitrogen
consumed. The known crude protein content of the food is a valuable indicator. Net protein
utilization refers to the ratio of amino acids converted to protein to amino acids supplied. [36].
However, the DW diet had low levels of net protein utilization (39.21%), which is below the
WHO recommended standard for soy (66%). [22] for soy (66%) for a good blend of dietary
protein. However, these low levels would be justified by the low levels of amino acids
observed in the food. In addition, organ biometrics would make it possible to assess the safety
of these diets on vital organs. Thus, the non-significance observed between the relative
weights of the spleen, kidneys and lungs of the batches of rats fed with the positive control
diet and the Garba and rice with eggplant sauce diets would result from the protein intake of
the different diets which would participate in the proper functioning of the organs during
growth. According to [37] a lack of protein during the growth phase would influence the
relative mass of the organs. Furthermore, the relative weight of the liver in the batch of rats
(CDHF) (3.84 £ 0.10%) unlike the batches of rats fed diets (DWP, GWTF and RES) with
masses of (3.37 £ 0.14% to 3.56 £0.42%) would be due to the absence of proteins observed in
this diet, hence the high activity that would produce this organ to keep the organism alive.
Indeed, a low-protein diet would be subject to process disorders and would act significantly
on organ weight. [33] which would constitute a health problem for the organism. These
results are similar to those of [33] who obtained rates of (3.83 £ 0.57%).

Conclusion

The nutritional quality of a protein is determined mainly by its composition in essential amino
acids. Thus, the study on young rats demonstrated the impact of the consumption of two street
foods on the functioning of vital organs. Nutritional efficacy experiments on young rats have
revealed the limits of consumption of these foods by Ivorians. Unlike Garba, which is slow
growing, consumption of rice with eggplant sauce resulted in a significant increase in weight.
In terms of nutritional digestibility, Garba demonstrated low protein retention and availability
in the body, unlike rice with eggplant sauce. In addition, the ingestion of these dishes did not

lead to any malfunction of the regulatory organs of the body. However, for these recipes to be

14



digestible, the cooking time must be reduced in order to make all the amino acids necessary

for the body more available.
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