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Abstract

Objective: The study aimed to evaluate the amount and cost of
soybean oil used in the preparation of rice and beans, comparing
them with the technical specifications and guidelines by the
World Health Organization and the Food Guide for the Brazilian
Population (2006). Methods: Data was collected during 15 days in
a university restaurant by measuring the difference between the
amount of oil used in lunch preparation and the total amount
of oil contained in cans of 18 liters used daily. For comparing
the oil consumption costs between the quantity used and the
quantity determined by the technical specifications, we used the
price paid in the month for 18-liter oil cans. Results: The results
showed variations in the quantities of oil, which corresponded
on average to 0.29 = 0.10 (I) and 0.99 = 0.42 (I) for 10 kg of raw
beans and rice, respectively. Such variations indicate a statistically
significant difference (p <0.05) for both dishes. Regarding the
preparation cost, there was a significant increase (p <0.05) when
comparing it with the data sheet values, with an average variation
of R $0.94 and R $ 1.96 for the production of 10 kg of raw beans
and rice, respectively. The quantity of oil contained in the rice
portions (5.4 ml) and bean (2.5 ml) was also high as compared to
the daily consumption recommendations of oils and fats by the
World Health Organization (16ml/ day) and the Food Guide for the
Brazilian Population (8 ml/ day). Conclusion: The Food Data Sheet
is key for controlling costs in meals production, and the amount
of oil used in the preparation of rice and beans is greater than
recommended, so a training program is necessary to standardize
the production of meals according to the data sheet specifications.
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Introduction

The change in eating habits observed in this century is directly related to the preference for
a Western diet, which accounts for an increased consumption of highly caloric, fatty foods, while
the intake of fruits, vegetables and grains has decreased. Such diets, associated with a progressive
reduction of physical activities, a key factor observed in today’s population, leads to a higher
incidence of noncommunicable chronic diseases (NCD), the four main ones being cardiovascular
diseases, cancer, chronic respiratory disease and diabetes."”

Diets rich in fats, especially saturated fats, increase the LDL-c/HDL-cO ratio especially by the
intake of partially-hydrogenated or interesterified soybean oil, and is traditionally related with a
rise of plasmatic LDL-c and an increase of cardiovascular risk. Thus, substitution of saturated fat
in the diet with mono- and poly-unsaturated fat, or a reduction in consumption, may be considered
strategies for a better control of hypercholesterolemia, with consequent reduction of the chances
of occurrence of clinical events.’

Despite the harmful effects of inadequate diets, it is important to note that oils are important
in human nutrition because they contribute to the energy that is required to meet the daily
nutritional needs, contain liposoluble vitamins, are rich in unsaturated fatty acids (oleic, linoleic
and alfa-linoleic acids) and poor in saturated fatty acids.** Also, they provide sensory features of
high consumer’s acceptability.**”

According to data of the Brazilian Institute for Geography and Statistics (2008-2009)," it is
estimated that in large Brazilian centers around 30% of the meals are eaten out of the home and
that population spends on average 33.1% of food expenses with this kind of meal.* According to
the Survey on Brazilian Eating Habits conducted in 2006 in ten Brazilian cities with more than
one million people each, with individuals aged between 17 to 65 years, 94% of the respondents
reported that they usually eat rice and bean.?

The meals’ nutritional adequacy, whether homemade or eaten outside the home, should
consider nutritionally balanced meal components, which, when consumed in excess, may cause
damages to the human health.

To build and deliver a nutritionally balanced diet in food services units, the nutritionists’ role
is of great impact since their duties include the menu planning to meet the individuals’ nutritional
needs, supervision of the staff during meals preparation and cooking, as specified in the food
datasheets, and assessment of the services provided."

Considering these duties, this study aimed to quantify the use and cost of soybean oil used for
cooking rice and bean at an institutional food service.
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Material and methods

The study was conducted at a university cafeteria located in Belo Horizonte-MG, which
operates under a governmental financial subsidy system, with special prices according to the
users’ socioeconomic category, a condition that requires that users have some kind of bond with
the university or be a visitor."

The cafeteria serves around 3,600 meals per day (lunch and dinner). The number of users
vary according to the week day, with an average number of 2,900 people for lunch and 700 for
dinner. The serving hours are from Monday to Friday (except holidays), from 1la.m. to 2 p.m.
and 5:30 p.m. to 7 p.m. On Saturday (except holidays), meals are served from 11:30 a.m. to 1
p-m. The menus, both for lunch and dinner, comprise main dish (three options), side dish, salad,
dessert, rice and bean and juice. The serving meals system is self-service, or buffet-type service,
except for the main dish and side dish, which are served by two attendants of the food service."
The target public is mostly comprised of students and, in less number, employees of the university,
foundations and support agencies."

The quantification of the soybean oil used for cooking rice and bean was made at lunch
time during a 15-day period in May 2014. Triplicate measurements were taken (during three
non-consecutive days) for 10 kg of raw (uncooked) grains and compared to the food service’s
datasheet (specifications for foods preparation) and the recommended daily intake of oils and fats
by international and national health agencies. In addition, the cost variation between the amount
of oil as specified in the datasheet and the amount used for cooking the rice and bean portions
was calculated.

To weigh the raw and cooked grains quantities, a digital scale with a maximum capacity of
500 kg/100, a 1000-ml plastic beaker with 5-ml graduation and two 18-liter cans of oil were used,
one empty to be used for the transfer of oil during measurements and the other identified to be
used for preparation of rice and bean.

In order to avoid possible biases in measurement, the operators were instructed to use the
oil as they usually did before the study, but using the identified cans. After cooking the rice and
beans, the oil that remained in the identified cans was measured using the plastic beaker. The
difference between the oil that remained in the cans and the capacity of each can (18 liters) was
used to determine the quantity of oil used in both dishes.

To calculate yields, the Cooking Factor (Fy),""'? was used, and these values were used later to
determine the quantity of oil per serving size of each dish at each day of measurement, according
to the Food Guide for the Brazilian Population ™ and the World Health Organization (WHO)."
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Comparison of the data obtained with the Food Data Sheet (FDS) specifications was made
using the Tecfood software (Teknisa®), 4.09.069 version, with analysis of variance (p<0.05). To
compare the oil consumption costs between the quantity used and the quantity specified in the
FDS, it was adopted the price of 18-liter oil can, as paid to the supplier on May 2014 (R$ 57.50)."

The study was approved by the technician responsible for the operations of the the university
cafeteria.
Results

The results described in Tables 1 and 2 show that the consumption of oil was higher than

the quantity specified in the FDS, both for beans and rice, with significant difference (p<0.05).

Table 1. Amount of soybean oil used in the preparation of beans compared to the university
cafeteria’s Food Data Sheet. Belo Horizonte, 2014.

Average quantity as specified Quantity of soybean Variation between
in the Food Data Sheet (1) oil used (1) both measures (1)
0.63 0.40
0.23 0.42 0.19
0.54 0.31
Average: 0.53 0.30
SD: 0.09 0.09

*Triplicate measurements. There was significant statistical difference (p<0.05).
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Table 2. Quantity of soybean oil used in the preparation of rice compared to the university
cafeteria’s Food Data Sheet. Belo Horizonte, 2014.

Average quantity as specified in Quantity of soybean Variation between
the Food Data Sheet (1) oil used (1) both measures (1)
0.70 0.44
0.26 1.05 0.79
1.00 0.74
Average: 0.91 0.66
SD: 0.15 0.15

*Triplicate measurements. There was significant statistical difference (p<0.05).
P g P

The results indicated a higher cost in the use of soybean oil for cooking rice and beans compared
to the FDS (Tables 3 and 4). These results had a significant difference for both dishes (p< 0.05).

Table 3. Daily costs of soybean oil used in the preparation of beans compared to the univer-
sity cafeteria’s Food Data Sheet. Belo Horizonte, 2014.

Total average cost of soybean oil

according to the Food Data Sheet Total preparation cost Cost variation
R$ 2.01 R$ 1.28
R$ 0.73 R$ 1.34 R$ 0.61
R$ 1.72 R$ 0.99
Average: R$ 1.69 R$ 0.96

SD: 0.27 0.27
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Table 4. Daily cost of soybean oil used in the preparation of rice compared to the university
cafeteria’s Food Data Sheet. Belo Horizonte, 2014.

Total average cost as specified

i1t the Food Data Sheet Total preparation cost Cost variation
R$ 2.24 R$ 1.41
R$ 0.83 R$ 3.35 R$ 2.52
R$ 3.19 R$ 2.36
Average: R$ 2.92 R$ 2.10
SD: 0.49 0.49

Based on the reference data contained in the Food Guide for the Brazilian Population' and by
WHO," it was possible to compare the quantity of soybean oil contained in each portion of rice
and bean (lunch and dinner). The data obtained showed a high amount of oil per rice and bean
portion, respectively, if compared to the daily amounts recommended for all meals served in a
day (Figure I).

16
B Recommended daily
i oil intake according
14 to WHO*, 2000
121 @ Recommended daily
oil intake according
10- to the Food Guide,
2006 edition
121 Average oil quantity
g per rice serving
i 1 Average oil quantity
per bean serving

16 mL 8 mL 54 mL 2.5 mL

(=]

o N & O

*WHO - World Health Organization

Figure 1. Comparison of the average quantity of soybean oil used for preparation of rice and
beans with the total recommended daily consumption of oils and fats. 2000.
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Discussion

A significant difference (p<0.05) was found between the average quantity of soybean oil used
for cooking bean and rice and the quantity specified in the FDS. The variations in soybean oil
quantities corresponded on average to 0.30 x 0.09 (I) for bean and 0.66= 0.15 (1) for rice per 10
kg of raw grain if compared to the FDS (Tables 1 and 2). Although the study was not intended to
determine the centesimal composition of total lipids in the preparations, it is known that such values
increase considerably as the quantity of lipids in the food increases, due to greater absorption by
the grains depending on the dish made.*'®

It is important to adopt nutritional criteria when planning the menu in order to establish
the total energy value of the meals and the percent rates of calories from proteins, lipids and
carbohydrates in a meal,"” given that an increase of any element in a dish may contribute to an
inappropriate increase in the energy value.

With respect to the nutritional aspects, an increased intake of soybean oil may contribute to
an increased intake of total daily fats, contributing to an increase in body adiposity as well as a
strong association with noncommunicable degenerative chronic diseases."

Standardizing the quantity of soybean oil used for cooking rice and bean, at 8% and 5%,
respectively, in relation to raw grain, would be the ideal solution.* In the present study, it was found
that 9.1% of oil on average was used for cooking rice and 5.3% for bean in relation to the raw grain.
Such values are above the optimal level suggested,* both for rice and beans, with a difference of
1.2% and 0.3%, respectively. In a study that compared the sensory characteristics (flavor, aroma
and texture) of the foods served in a self-service restaurant, it was found that standardizing the
oil quantity as 2% for cooking rice and bean did not have any impact on the food evaluation and
consumption.*

Comparing the results obtained with the values recommended by the Food Guide for the Brazilian
Population , it was observed that the average amount of oil (ml) per rice serving (125g — one full
serving spoon) and bean serving with 50% broth (86 g — one ladle) represented about 67.5% (5.4
ml) for rice and about 31.2% (2.5 ml) for bean of the total recommended daily intake of fats and
oils (8 ml/day).

Concerning the WHO'’s data', which prescribes daily intake of oils and fats up to two serving
sizes (16ml/person — one full tablespoon),”!* the average values found in this study for rice and
bean servings corresponded to about 33.7% (5.4 ml) and 15.6% (2.5 ml) of the recommended
values (Figure 1).
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Total oil intake by an individual depends on the amount consumed and the number of dishes of
ameal.® It is known that the combination of rice and bean is associated with Brazilians’ traditional

eating habits, even when eating outside the home,"

usually consuming more than one serving of
these foods in the main meals (lunch and dinner). This makes us believe that the quantity of oil
consumed per day by the users of this cafeteria is above the recommendation and, for this reason,

it is necessary to review its production procedures.

The results found in this study are similar to those reported by Fausto et al.,* when they
determined the profile and the nutritional status of the consumers and the chemical and nutritional
composition of the meals (lunch and dinner) provided by a university cafeteria in the Sao Paulo
State University in Araraquara. The data indicate quantities above the recommended levels for
lipids, which account for an increased energy value, not only the lipids contained in animal source

foods but also the lipids added via cooking and frying.

Monteiro et al.” assessed the quantity of soybean oil at a university cafeteria in Belo Horizonte-
MG and observed that the value found was below the levels prescribed by WHO. However, as in
this study, if the other meals of the day were taken into account, there might have been an excess
in the daily recommended values.

Other study that analyzed the nutritional composition and costs of raw material of dishes served
in pay-by-weight restaurants in Goiania-GO concluded that the percentage of salt and oil used in
white rice and bean portions was above the levels recommended by the literature. As a result, it
was found that the lack of standardization in preparation and cooking resulted in differences in
the production costs and in the nutritional composition of the dishes assessed in the restaurants.”

Bandoni et al.”* evaluated the quality of meals provided to workers in the city of Sao Paulo and
concluded that the meals eaten at the workplace had less energy density, more fibers density and
a higher rate of vegetables, fruits and legumes compared to the meals produced at home. On the
other hand, the meals eaten in commercial restaurants resulted in a higher intake of sugars and
sweets, as well as fats and oils, when compared to homemade meals.

Bezerra and collaborators® analyzed the characteristics of consumption of foods outside the
home in Brazil and found that the food groups with higher rate of consumption out of the home
were alcoholic beverages, deep fried and baked pastries/snacks, sodas and sandwiches, that is,
predominance of high calorie foods and poor in nutrients.

The parameters assessed in this study allow to emphasize the importance of use and
standardization of the FDS as an instrument of control, which benefits the whole production
process because it facilitates the work of the technical staff, allows controlling the nutritional value
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of the meals served and represents an operational support in costs determination.** Thus, it
enables standardizing the meals, a key factor in the control of the amounts of ingredients used for
preparation of the dishes.* In addition to the nutritional aspects, a reduction in the use of soybean
oil for cooking to meet the FDS requirements also contributes to costs reduction.

It was observed costs variation compared to the FDS for cooking rice and bean, of R$ 0.96 and
R$ 2.10 on average, for the production of 10 kg of raw food. The costs of the dishes were 2.3 and
3.5 times higher than the costs described in the FDS for bean and rice, respectively (Tables 3 and
4), with significant difference (p<0.05) for both. It was not found in the literature comparative
data for the costs of soybean oil used in each dish made.

Based on this analysis, it is emphasized the importance of the FDS in food service units. The
main limitation of this study refers to the assessment of soybean oil only used for cooking rice
and bean.

Conclusion

Thus, it can be concluded that the amount of soybean oil used for preparation of rice and
bean is high, according to the cafeteria’s FDS and recommendations of WHO and Food Guide for
the Brazilian Population. Furthermore, although the average quantity of soybean oil provided by
the university cafeteria is lower than WHO’s recommended levels, such value may not reflect the
users’ actual intake if one considers the other foods containing fats that are eaten in the same day.

It was also possible to observe that the use of a less quantity of oil may represent a reduction
of the monthly costs in the purchase of this ingredient by the cafeteria.

It is recommended to train the operators of this cafeteria and emphasize the importance of
the FDS as a tool to promote the users’ health.
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