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Introduction
The bean crop in Mexico is the main source of income in many 

regions,2 it is key in the national diet, it is considered a staple food,3 
its consumption has been modified as a result of the change in eating 
habits, urban planning, employment and the search for food that 
provide health benefits. The bean stands out for its taste, high protein 
and natural carbohydrates; it is also abundant in vitamin B, provides 
iron, copper, zinc, phosphorus, potassium, magnesium, calcium 
and contains a high fiber.4 Mexico is the 7th bean producer in the 
world; contributed 4% of world production and over 83 thousand 994 
hectares in 2017, Sinaloa is the 2nd largest domestic producer,3 which 
is intended for consumption, decrease consumption and therefore only 
3% of producers gives an added value most is marketed in bulk as 
dry5 and to a lesser extent like a tender bean or sarazo, harvested when 
the seeds have reached their maximum size, are tender and the plant 
is green,6 so the planting cycle and the risk of damages for the drop 
in temperatures is reduced, however, respiration rate rises, difficult 
conservation, availability and consumption.7 According to a chain of 
regional news (2018), one of the attractions that draw visitors north 
of Sinaloa, it is gastronomy, by combining ancestral recipes that still 
prevail in the region. One of the typical dishes is the sarazo beans 
or cosahui, which is to process the tender beans, combined with 
vegetables and meat his research allows that by processing these 
ancestral recipes industrially, it helps to keep traditions, make them 

available to more people at any time of the year and contribute to 
regional development, promoting that Sinaloa ceases to be only a 
place of primary production, but to become a food industrializing state. 
That’s what the objective is to evaluate the chemical composition of 
formulations sarazo beans consumed in Sinaloa, as an alternative to 
market value-added grain and processed food ready for consumption 
and available all year.

Materials and methods
Formulations 

Sarazo bean

Sarazo beans (Phaseolus Vulgaris L), Azufrado Higuera variety, 
obtained in the region of Guasave, Sinaloa, 2017-2018 cycle, col-
lected randomly, 15 weeks from planting used. The beans were pro-
cessed in the Laboratory of Food Technology and Biochemistry and 
Microbiology Higher Technological Institute of Guasave. Treatments 
were fresh bean sarazo (FC), cooked beans sarazo (FCO), bean ve-
getable mixture added with 4.6% (F1) and beans supplemented with 
vegetables and meat products mixture 47% (F2). Treatment involves 
removal FC bean pod directly. To 100 g FCO bean were soaked for 30 
min weighed, drained and cooked under boiled water for 30 minutes. 
The samples were cooled and refrigerated for 24 hours at 4°C before 
analysis. For F1, a mixture of vegetable (tomato, peppers and onions) 
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Abstract

The consumption of dry common beans in Mexico has been modified by eating habits. The 
green bean seed or sarazo, is harvested When the seeds Have Reached Their maximum size 
but the seeds are not ripe, contributing to ancestral recipes That still prevail in Sinaloa. The 
objective was to evaluate the chemical composition of sarazo bean consumed in Sinaloa 
Formulations, as a value-added food alternative. Sarazo bean seeds (Azufrado Higuera) 
was used. The treatments were sarazo fresh beans (FC), cooked beans (FCO), cooked beans 
with vegetables at 4.6% (F1) and beans with 47% of vegetables and meat products (F2). 
The chemical composition was evaluated in triplicate with the standardized methods of the 
AOAC (2000). The experimental design was completely random, the analysis included a 
one-way ANOVA and Differences Between average values ​​were evaluated With the Tukey 
(p≤0.05) test. The results Showed That, in fat content, F2 Showed Differences (p≤0.05) 
With respect to FC, FCO and F1, Caused by the Addition of fat include meat products 
in ITS That composition. In protein, FC showed no difference (p> 0.05) With FCO, by 
heat treatment but the Addition of meat products had a significant Increase in F2. The 
heat treatment affected the soluble fiber. The cooking modifies the chemical composition; 
however, the main effect was the Addition of other components: such as vegetables and 
meat products. In protein, FC showed no difference (p> 0.05) With FCO, by heat treatment 
but the Addition of meat products had a significant Increase in F2. The heat treatment 
affected the soluble fiber. The cooking modifies the chemical composition; however, the 
main effect was the Addition of other components: such as vegetables and meat products.
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were added after which repeat the procedure performed for FCO was 
performed. And finally F2, consisted in repeating the procedure F1 
and add a mixture of meat products (sausage, sausage, ham and ba-
con) 47%.

Chemical composition

Moisture, fat, protein, fiber and minerals bean formulations were 
evaluated in triplicate with the standardized AOAC.1 Moisture was 
determined using AOAC 4.1.03 (2000) method 934.01 in an oven 
(Yamato DNE400) at 100°C for at least 8 h. The dry matter content was 
calculated by difference, subtracting 100% humidity. Quantification 
of fat, was performed as indicated AOAC 4.1.05 (2000) Method 
920.39, on the free moisture sample in Soxhlet extraction equipment. 
Protein content was determined on the dry fat-free sample, according 
to the AOAC 12.1.07 (2000) Method 960.52, using a microKjeldahl 
(Scorpion Scientific A50304, Mexico) equipment. For calculations 
6.25 was used as protein conversion factor. The percentage of fiber 
was determined by AOAC method 962.09 of (2000), using an extractor 
fiber (A-50290 Scorpion Scientific). The minerals were quantified by 
the AOAC (2000) Method 942.05, using a muffle (Felisa FE-363) at 
550°C for at least 4 h. And the carbohydrate content was calculated 
by difference.

Statistical analysis

The experimental design was completely random, the treatments 
were the formulations (FC, FCO, F1 and F2), in triplicate and the 
data obtained were evaluated with a one-way ANOVA (Minitab 16). 
Differences between means were evaluated by multiple range test of 
Tukey with a confidence level of 95%.

Results and discussion
The chemical composition (Table 1) showed that the dry matter 

content, present significant (p≤0.05) in the four treatments, mainly 
because treatments. According to the technique Agenda,8 the 
moisture content recommended for harvest of dry beans is 14 to 16%, 
indicating that sarazo beans, although their grains have reached the 
larger content humidity is high, so that the cycle time would be less. 
In the fat content, the results coincide with those reported by Ulloa 
et al.,9 in 2011, who report that the corresponding lipid fraction is 
1.5-6.2g/100g, where, although FCO is below, it has no significant 
difference with FC and F1 (p>0.05). F2 showed differences (p≤0.05) 
about FC, FCO and F1, caused by the addition of meat products 
include fat composition.

Table 1 Chemical composition of the formulations bean sarazo a,b,c,d literal different within column indicates significant difference (p≤0.05)

Treatment Dry material Grease* Protein* Fiber* Minerals

FC 57.97±0.79a 2.17±0.12b 18.06±0.04c 8.25±1.06b 5.01±0.12A

FCO 43.23±1.66b 0.68±0.21b 18.02±0.07c 3.10±0.41c 4.73±0.37a

F1 18.52±0.86d 1.02±0.05b 25.92±0.98b 14.79±0.37a 8.69±0.49b

F2 23.91±0.35c 16.73±1.15a 37.53±0.60a 13.42±0.12A 7.76±0.59c

*Results reported on a dry basis g/100 g±SD(n=3).

Protein, FC showed no significant difference (p> 0.05) with FCO, 
which coincide with those reported by Silva-Cristobal et al.,10 in black 
bean, is less than 27.8% and 20.4%, mentioned Telles et al.,11 and 
Sanchez-Arteaga et al.,12 which is attributed to shorter maturity of 
the beans. FC, FCO and F1 are within the 14-33% protein mentioned 
Ulloa et al.,9 Adding meat products affected the protein significant 
increase in F2. The fiber content was affected by treatments. FC is 
slightly lower than 11.35% shown by Fernandez & Sanchez13 in bean 
seed. FCO decreased over FC (p≤0.05), is attributed to the cooking 
process solubilized fiber, according Jacinto & Fields14 the raw beans 
has more fiber than was subjected to a treatment cooking. Most fiber 
was made in F1, F2 followed by no difference (p> 0.05) due to the 
addition of vegetables in the formulation.

In the mineral content, significant differences due to the treatments 
were presented. FC minerals and FCO (p> 0.05) match that shown 
by Sanchez-Arteaga et al.,12 for sulfur and bean Rezende et al.,15 in 
8 different bean varieties with values ​​of 3–4%.; and it is lower than 
found by Fernandez & Sanchez13 in seed string beans. F1 and F2 were 
significantly different (p≤0.05) to FC and FCO, since the mineral 
content was higher, which was attributed to the addition of vegetables 
and meat products.16

Conclusions
Because the sarazo bean harvested at the end of its growth cycle, 

fresh grains are, therefore, its characteristics are different from a 
commercial bean (dry), mainly by the higher moisture content. The 
content of protein, fat and minerals are not affected by the state of 

maturity, or by the heat treatments applied. Finally, the cooking 
process affects the chemical composition of the seeds, however, 
the main effect it caused the addition of other components such as 
vegetable and meat products, which is what contributing to rescue 
ancestral recipes that can be marketed in a modern way, with 
packaging that allow its conservation and makes sure that it continues 
to be consumed and reaches to consumers outside the state and the 
country, thus contributing to regional economic development.
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