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ABSTRACT

Introduction: Food broths come in a variety of qualities, and each has a prominent place in the market. Starting with raw materi-
als, these food broths come in different flavours: meat, fish, onions, vegetables, shrimps, etc.

Objective/Aim: The aim of this project is to formulate a flavour-enhancing food broth that meets nutritional quality requirements
using local products, in particular Polypterus congicus flour and Adansonia digitata Kimbo, enriched with natural spices.

Methods: Four food broth formulations were produced, taking into account the two raw materials and the ingredients accord-
ing to a mixing plan. The water, lipid and protein contents were determined using the AOAC method, and the ash content was
determined in accordance with Codexstan standard NFT76.110. A penetrometer was used to determine the texture of the broths
produced.

Results: The results showed that the water, lipid, protein and ash content of these broths varied from 9.01 to 34.08%, 5.01 to
5.26%, 9.12 to 17.26% and 0.18 to 14.56% respectively. These values are well within current standards. Sensory analyses us-
ing one-way ANOVA and Tukey’s HSD test of the formulated food broths showed that the E2 food broth was more appreciated
by the assessors.

Conclusion: The E2 formulation was chosen as a better food additive, opening up the possibility of using these two species in
food.

Key Words: Adansonia digitata, Food broths, Formulations, Polypterus congicus, Proximal composition, Sensory analysis, as-
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INTRODUCTION ket. Starting with raw materials, these food broths come in

a variety of flavours: meat, fish, onions, vegetables, prawns,

The formulation of food broths began in the 19th century 414 5o on... Despite the commercial success of these food
with the preparation of meat broth in dehydrated form.' broths, most of them have been found to contain monosodi-
Since then, people have been increasingly improving their  m glytamate. This soluble, flavour-enhancing salt is made
diet with supplements to guarantee their physiological and by fermenting a starch and sugar, and has been shown to be
psychosensory health. Used as additives, these food sup-  hazardous to human health. According to the World Health
plements are now being used in kitchens all over the world, Organisation (WHO) and the Food and Agriculture Organi-
particularly in the Republic of Congo. These broths are for-  gatjon (FAO), chronic diseases are largely attributable to an
mulated by adding certain salts, the best known of which is  ynpajanced diet, including high sodium consumption, which
monosodium glutamate. This soluble, tasty salt has been the 44 4 negative effect on blood pressure.™ Glutamate is a non-
subject of several scientific studies showing toxic effects on  ogsential amino acid with numerous functions in the body.
several organs of the mouse.”* Food broths come in a variety 45 metabotropic and ionotropic receptors are expressed in
of qualities, each occupying a prominent place on the mar-  yarious brain and peripheral tissues. Excessive ingestion of
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glutamate could activate these receptors and lead to a vari-
ety of symptoms. ° The aim of this project is to formulate
a flavour-enhancing food broth that meets nutritional qual-
ity requirements, using local products such as Polypterus
cangicus flour and Adansonia digitata kimbo, enriched with
natural spices.

MATERIALS AND METHODS

Materials used

The materials used consisted of Kimbo made from the seeds
of the fruit of Adansonia digitata (baobab) in Figure 1 and 2,
harvested in the Bouenza Department under the vernacular
name moukondo, and Polypterus congicus fish, captured in
the tributary of the Congo River at Mossaka in the cuvette
department under the vernacular name monkoga. These lo-
calities are located in the south and north of the Republic
of Congo respectively. The selected seeds and fish products
were carefully washed with tap water. The weight of the fish
and seeds was determined using a commercial scale.

Fabrication of kimbo and fish meal

The kimbo and fish meal used to formulate the broths stud-
ied are obtained by well-established manufacturing process-
es.!®!112 The manufacturing lines are shown in the techno-
logical diagrams illustrated in Figures 3 and 4.

Formulation of a food broth

Four food broth formulations were carried out, taking into
account the two raw materials and the ingredients accord-
ing to a mixing plan. The technological digram is shown in
Figure 5.

Overall biochemical composition of fishmeal,
baobab kimbo and formulations

The water, lipid and protein contents were determined using
the AOAC method " and the ash content was determined in
accordance with Codexstan standard NFT76.110."

Texture of formulated food broths
A MECMESIM DT 110 penetrometer was used to determine
the texture of the food broths manufactured.

Sensory analysis

To carry out the sensory analysis, a 4-scale hedonic test was
carried out with a panel of 15 subjects in order to measure
their appreciation of the products. For each sample, the tast-
ers chose the category that corresponded to their assessment.
Four dishes were prepared for the four food broths, and
five-digit codes were established to distinguish the different
preparations.

Data processing and analysis

The statistical processing of the various data from the overall
biochemical characterisation of the raw materials and differ-
ent formulations was carried out using conventional statis-
tical methods. The calculation of averages, standard devia-
tions and average ratings for the three sensory characteristics
(Colour, Odour, Taste) attributed by the assessors, compared
by analysis of variance (ANOVA) at the 5% significance
level, were processed using Excel. Minitab17 software was
also used to process the data obtained by creating the texture
of the prepared dishes of the different food broth formula-
tions. Tukey’s HSD (Honest Significant Difference) test was
chosen to perform the pairwise multiple comparison of rib
means.

RESULTS

Proximal composition of fishmeal, baobab
kimbo and formulations

The overall biochemical analysis of fishmeal, baobab kimbo
and the various formulations gave the results shown in Table
1. The biochemical properties of the raw material and the
formulations are very important parameters that determine
the nutritional quality of a food broth. 316

Table 1 gives the overall biochemical composition of fish-
meal, baobab kimbo and the four formulations. Examination
of the content values for the various parameters shows that
the protein content ranges from 9 to 17.26%.

The lowest moisture content was 9.01% and the highest
34.08% (16).

It appears from this work that the ash content of the raw ma-
terials is well below 5%, 2.7%, and 0.24% respectively for
fish meal and baobab kimbo. This content exceeds 10% for
formulations E3 and E4.

The lipid contents are (4.98 £ 0.03) % and (6.61 £+ 0.01)
% respectively for Baobab seeds and fish meal. However,
the four broth formulations had lipid contents ranging from
(5.01 £0.03) % to (5.26 = 0.06) %.

Evaluation of the texture of the food broths
and sensory analysis

The texture of these broths was assessed using a penetrome-
ter to measure the penetration force. The analysis of variance
of the penetration force as a function of the samples is shown
in Figure 6. Analysis of the mean preference ratings of the
samples by the assessors using Anova and Tukey yielded the
results shown in Figure 7.

|
N Int J Cur Res Rev | Vol 16 « Issue 10 « May 2024



Biassala et.al.: Food Broth Formulation

DISCUSSION

This work consisted of formulating a food broth from
Polypterus congicus fish meal and Adansonia digitata seeds.
The first stage of this study was devoted to determining the
proximal composition of the fish, the seeds and the various
food broths formulated.

The protein content values found are within the range al-
lowed by the standards in force, which indicate values of
between 10% and 17% for a food broth.!” They also coincide
with the values of three commercial brands of stock cubes
that have been analysed for their proximal and elemental
composition.!® These protein values are similar to those ob-
tained in work evaluating mushroom-based bouillon cubes
and comparing them with Maggi bouillon cubes produced in
Saudi Arabia.' It should be noted that the increase in protein
in the E3 formulation could be due to the protein percent-
ages of some ingredients added during formulation. Proteins
are important nutrients that supply the body with nitrogen
radicals. They play a role as flavour enhancers in processed
foods. 20!

The water content has a major influence on preservation. A
lower water content means that the product can be kept for
longer periods at room temperature, as it retards the growth
of micro-organisms.

Ash content is related to the quantity of mineral salts present
in a food. Its measurement enables the food to be classified
according to the types defined by the regulations. Less than
5% for a natural food and more than 10% for a processed
food. 2%

Lipids are also important biomolecules for the body.?* Adan-
sonia digitata seeds are less rich in lipids than Polypterus
congicus fish meal.

With regard to the evaluation of the texture of the four for-
mulated food broths, the P value is below the 5% signifi-
cance level. The null hypothesis of equality of means is re-
jected. There is at least one significant difference between
the mean penetration forces of the samples. With regard to
the mean penetration forces, it can be seen that the mean for
E2 broth is higher.

As for the sensory analysis, the results show that the P val-
ue is below the 5% threshold. This means that the null hy-
pothesis of equality of means can be rejected. In particular,
there was a significant difference between the mean scores
of samples E2 and E4. The results of pairwise comparisons
of means using Tukey’s HSD test show that E2 was the most
popular sample. The assessors’ preferences for the ranking
of the broth samples showed that they preferred sample E2,
which had a high average and was ranked first for all criteria
(colour, taste, smell). It was selected as the best formulation.

CONCLUSION

The main aim of this work was to formulate nutritious food
broths, capable of improving the taste of cooked dishes and
subsidiarily of being nutritious from Polypterus congicus
and Kimbo baobab seeds. It has been shown that the formu-
lated broths contain substantial qualities of protein, fat and
ash. These broths are acceptable, safe and supposedly harm-
less. They are a good source of nutrients. Other physico-
chemical parameters to be determined include pH, friability
and dispersibility. The sodium content will also need to be
checked, given the reported negative effects of high levels
on consumption.

ACKNOWLEDGEMENT

The authors would like to warmly thank Professor David
Mampouya and Doctor Massamba Daniel for their multifac-
eted assistance, which made this work possible.

Conflict of Interest : The authors declare no conflict of in-
terest.

Source of Funding : No external funding was provided for
this work.

Authors’ Contribution:

Eliane Thérése Biassala : study idea, collection and pro-
cessing of samples, formal analysis and drafting of the origi-
nal article, review and submission

Christian Feueltgaldah Bopoundza : Data Collection and
analysis, wrinting and reviewing

Bob Wilfrid Loumouamou validation of the methodology,
analysis, writing and revision

Stéphanie Gabine Samba Bandzouzi : Collection and pro-
cessing of samples, formal analysis

REFERENCES

1. Lavoisier A L. Expériences de november Expériences 1783,
Complete works, T. III, p. 563-578.

2. Khalaf HA, Arafat EA. Effect of different doses of monosodium
glutamate on the thyroid follicular cells of adult male albino rats:
a histological study. Int. J. Exp. Pathol. 2015, 8(12):15498—
15510.

3. Eweka AO, Om’Iniabohs FAE. Histological studies of the ef-
fects of monosodium glutamate on the kidney of adult wistar
rats. Electron. J. Biomed. 2008:1697-090X

4. Eman AE, Merhan MR, Sabreen MA. Evidence of the protec-
tive effect of l-arginine and vitamin D against monosodium
glutamate-induced liver and kidney dysfunction in rats. Biomed
Pharmacother. 2018;(108):799-808
Mondal M, Sarkar K, Nath D, Paul G. Monosodium gluta-
mate suppresses the female reproductive function by impair-

- l—_—.—________________|
Int J Cur Res Rev | Vol 16 ¢ Issue 10 « May 2024 i



Biassala et.al.: Food Broth Formulation

ing the functions of ovary and uterus in rat. Environ Toxicol.
2017;33(2) : 198-208.

6. Dossou-Yovo P, Tossou LTC, Sezan A, Yelouass RAC. Assess-
ment of the nutritional quality of the most commonly consumed
bouillon cubes in southern Benin. Int. J. Innov. Stud. 2016 ; 17
(1) :94-99

7. World Health Organization (WHO): Reducing Risks and Pro-
moting Healthy Life, World Health Report 2002. Geneve, 262
p, 2002

8. JECFA (joint FAO/WHO ; Expert commitee on Food A dditives.
L-glutamic acid and its amomnium. In toxicological Evaluation
of certain Food Additives and Contaminants. WHO Food Addi-
tive series NO.22. Cambobridge univ. press. New York, 1988 ;
97-161.

9. Takasaki Y. Studies on brain lesions after administration of mon-
osodium L-glutamate to mice. II. Absence of brain lesions fol-
lowing administration of monosodium L-glutamate in the diet.
Toxicol. 1978 ; 9 : 307-318.

10. Chadare FJ, Gayet DP, Azokpota P, Nout MJR, Linnemann AR,
Hounhouigan J et al. Three traditional fermented baobab foods
from Benin, Mutchayan, Dikouanyouri and Tayohounta: Prepa-
ration, properties and consumption. Ecol Food Nutr. 2010 ; 49
4): 1-19.

11. Chadare FJ, Linnemann AR, Hounhouigan JD, Nout MJR,
Boekel V. Baobab food products: a review on their composition
and nutritional value, Crit Rev Food Sci Nutri. 2009 ; 49 (3):
254-274.

12. Gampoula RH, Dzondo MG, Moussounga JE, Diakabana P,
Pambou-Tobi NPG. Development of a process for formulat-
ing a yam-based infant flour (Discorea cayenensis) enriched in
protein by incorporating food additives of agricultural and fish-
ery origin. Journal of Biotechnology and Biochemistry (IOSR-
JBB). 2020 ; 6 :24-32.

13. AOAC. (Association of Official Analytical Chemists), Official
methods of analysis, 14th edition, Washington DS, 1990.

14.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Codex Alimentaruis. Standard for broths and consommés. Co-
dexstan117-1981. Adopted on 1981 ; revised in 2001, 2015.
Amended in 2021.

. Codex Alimentaruis. General standard for food additives. FAO/

OMS, 2018.

Chalamaiah M, Hemalatha R, Jyothirmayi T. Fish protein hy-
drolysates: Proximate composition, amino acid composition, an-
tioxidant activities and applications: a review. Food Chemistry.
2012 ; 135(4) : 3020-3038.

Al-Subhi MM. Evaluation of Mushrooms Broth Cube and Its
Compared With Maggi Broth Cube Products in Saudi Arabia, J.
Am. Sci. 2013; 9(5):250-255.

Solms J. The taste of amino acids, peptides and proteins. J Agrie
Food Chem. 1969 ; 17 : 686-688.

Kolar CW, Richert SH, Decker C D, Steinke FH, Van der Zanden
RJ. Isolated soy protein in “New Protein Foods”. Orlando, Flor-
ida: Academic Press Inc,1985.

Akpanyung E. Proximate and mineral element composition of
bouillon cubes produced in Nigeria. Pak J Nutr. 2005 ; 45 :
327-329.

Giliner S, Dincer B, Alemdag N, Colak A, Tiifekci M. Proxi-
mate composition and selected mineral content of commercially
important fish species from the Black Sea. J. Sci. Food Agric.
1998 ; 78: 337-342.

Gyar SD, Ogbonna CIC. Comparative study on nutrient and
mineral profiles of mushroom species Macrolepiota procerus
cultivated on two Mansonia altissima sawdust formulations.
Adv Food Sci. 2006 ; 28(4): 1— 4.

Lillian UN, Prisca UI, Ozioma M, Nkechi O, Ifeoma I. Proxi-
mate analysis and mineral content of three commonly used sea-
sonings in Nigeria. J Environ Sci, Toxicol Food Technol. 2013 ;
5, 11-14.

Caponio F, Gomes T, Bilancia MT. Bouillon cubes: assessment
of the state of degradation of the lipid fraction. J. Sci. Food and
Agri., 2003 ; 83: 1331-1336.

Table 1: The overall biochemical composition of fishmeal, baobab kimbo and the four formulations.

Samples Parameters
Water content (%) Fat content (%) Protein content (%) Ash content (%)

E1 11.61+ 0.03 5.26 + 0.06 11.50 + 0.30 0.8 + 0.02
E2 34.08 + 0.06 5.08 £ 0.05 9.12 £ 4.03 4.98 £ 0.03
E3 12.58 + 0.20 5.01+ 0.03 11.50 + 0.30 14.56 £ 0.16
E4 0.01 + 0.02 5.25 + 0.21 17.26 + 0.09 10.77 + 0.10
Fish meal 5.36 + 0.08 6.61 + 0.01 12.90 + 0.11 2.70 £ 0.28
baobob Kimbo 2.69 + 0.08 4.98 £ 0.03 16.80 + 0.71 0.24 * 0.02

Figure 1: Baobab seeds (Adansonia digitata)

Figure 2: Polyterus congicus fish
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Figure 3: Production Diagram of the Polypterus Congicus’s Figure 4: Production Diagram of Kimbo

Flour

Figure 5: Food broth making diagram
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Figure 6: Graph of 95% confidence intervals for the mean.
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Figure 7: Grouping information using Tukey's method and a 95% confidence level
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