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ABSTRACT

Introduction: Previous studies have reported that buriti (Mauritia flexuosa L. f.) is a
typical fruit from the Brazilian cerrado ecosystem and an important food source for low-
income populations. Its composition is rich in carotenoid polyphenols, monounsaturated
fatty acids, and ascorbic acid. However, studies on the biological effects resulting from
the consumption of this fruit are scarce. Objective: To evaluate the effects of a diet
supplemented with buriti (Mauritia flexuosa L. f.) on kidney and liver functions in
growing rats. Methods: Determination of centesimal composition, carotenoids, and
fatty acids content for buriti pulp, standard chow, and butiti-supplemented chow were
performed. Then, Wistar rats of both sexes were fed a standard diet or supplemented
with buriti pulp. Blood samples were collected at the end of the experiment to determine
biochemical parameters. The unpaired t-test was applied, and differences were considered
significant when p<0.05. Results: A diet enriched with buriti pulp did not interfere with
kidney function and most markers of liver function in animals. Alkaline phosphatase
showed significantly higher plasma concentration in female rats, and albumin and uric
acid showed lower concentrations in male rats in both experimental groups. Conclusion:
The changes observed in biochemical markers did not provide evidence of adverse effects
of buriti pulp supplementation on liver function. Thus, the intake of buriti pulp can be
encouraged as it is a low-cost food source for the general population.

Keywords: Arecaceae; metabolism; fruit.

INTRODUCTION

Plant-based foods represent an important nutritional source, and their regular con-
sumption is related to reduced morbidity and mortality by Noncommunicable Diseases
(NCDs)*2. These effects have been associated mainly with the presence of substances such

as vitamins, minerals, and bioactive compounds, which can act by stimulating endogenous
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defense systems or directly on reactive species, promoting protec-
tive action through complex interactions with the body®.

Thus, the concept of functional foods is inserted beyond the
context of basic nutrition, from the perspective of proposing a diet
capable of benefiting the organic functions and establishing addi-
tional health benefits*. In this scenario, the buriti fruit (Mauritia
flexuosa L. f.) has received special attention for its potential due
to its diversity in phytochemical and nutritional constituents>”.

A native fruit of the Amazon, the buriti can also be found
throughout the Brazilian cerrado. It has a dark reddish color, scaly
and hard shell, and soft, dark yellow flesh®”. It is considered an im-
portant food source in this region because it is the most abundant
palm fruit in this territory'’. The main derivatives of the buriti fruit
are pulp and products such as oils, nectars, sweets, and fermented
drinks. Besides its recognized nutritional value, it stands out for its
content of carotenoids and ascorbic acid, presenting potential use
in the prevention of diseases caused by oxidative stress”! 3.

Although there are consolidated studies about its composition
that strongly point to the benefits of consuming its pulp®” and its
by-products'*'S, there is still a gap in the literature about the ef-
fects of its dietary intake in experimental studies.

Considering the possibility of dietary inclusion of foods with
the ability to provide additional health benefits, this study hypoth-
esized that the inclusion of buriti pulp in the diet of growing ani-
mals could enable greater intake of bioactive compounds without
risk of adverse effects on kidney and liver function.

METHODS

Raw materials and feed preparation

The buriti pulp was purchased in a local market in Teresina,
Brazil and added to the standard feed for rodents (Purina labina)
previously ground in the proportion of 10 g of dehydrated pulp
for every 100 g of commercial feed. The choice of fruit propor-
tion was based on the studies of Mastrodi et al.'” who used feed
prepared with avocado, a fruit with a profile of fatty acids similar
to that found in buriti. The feed was prepared weekly and stored

in a closed container until use.

Chemical analyses of the buriti pulp and
standard and enriched with buriti pulp feed

Analyses of the composition of the standard feed and feed en-
riched with buriti pulp were performed in triplicate. The contents
of ash and moisture, as well as protein and lipids, were deter-
mined as recommended by the Association of Official Analytical
Chemists (AOAC)®. The quantification of carotenoids was
performed according to the method described by Rodriguez-
Amaya' and the results were expressed in pg of 3-carotene-g’
of the sample.

https://doi.org/10.7322/abcshs.2021077.1813

Moisture content determination

The humidity was determined by gravimetry'. For this, five
grams of sample were homogenized, ground and dried in an oven
at 105 °C for three hours, followed by cooling. The heating and
cooling operation was repeated until a constant weight was ob-
tained. The moisture content (%) was obtained by the formula:

Moisture content = 100 x N/P, where:

N = number of grams of moisture

P = several grams of sample.

Determination of fixed mineral residue

The ash was determined by gravimetry in a muffle furnace at
550 °C to constant weight'®. Three grams of sample were weighed
and carbonized in a muffle furnace at 250 °C for four hours and
then incinerated for 12 hours at 550 °C. The ash content (%) was

obtained by the formula:
Ash content = 100 x N/P, where:

N = number of grams of ash

P = number of grams of sample

Lipid determination

The lipids (corresponding to the ether extract fraction) were
obtained in Soxhlet intermittent extractor, using Hexane P.A. as
solvent'®. For extraction, three grams of the samples were added
to 150 mL of hexane and kept for six hours at 60 °C and, after one
hour in an oven at 105 °C, the weight of the residue was used to

determine the lipid content (%) by the formula:
Lipid content =100 x N/P, where:

N = number of grams of lipids

P = number of grams of sample

Protein determination

Protein determination was performed by the Kjeldahl (mac-
ro) method, which is based on the destruction of organic mat-
ter followed by distillation, and the nitrogen was determined
by volumetry. Factor 6.25 was used to convert the total ni-
trogen content into protein'. Digestion of 0.5 mg of sample
was performed at 350 °C for four hours and 30 minutes in a
5 mL volume of concentrated sulfuric acid and catalyst mix-
ture. The samples were then distilled and titrated for nitrogen
determination and subsequent calculation of protein content

using the formula:

Protein content = V x 0.14 x f/p, where:
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V = volume of sulfuric acid used - the volume of Sodium
Hydroxide used in the titration
f = conversion factor = 6.25

p = sample weight

Determination of carbohydrates and Total Energy
Value (TEV)

The carbohydrate content was determined by difference, af-
ter quantification of protein, lipid, ash, and moisture content'®.
The VET was calculated by summing the calories provided by car-
bohydrates, lipids, and proteins by multiplying the values found in
grams by the Atwater factors 4 Kcal, 9 Kcal, and 4 Kcal, respectively.

Determination of total carotenoids

The determination of the carotenoid content was performed ac-
cording to the method described by Rodriguez-Amaya', with ad-
aptations. For this, 5 g of sample and 2 g of celite were weighed. 20
mL of cold acetone (5 °C) was added, and after homogenization
for 10 minutes, the material was vacuum filtered in a Buechner
funnel with filter paper. The sample was then washed with acetone
until the extract was colorless, and the filtrate was transferred to a
separatory funnel, to which 30 mL of petroleum ether and 100 mL
of distilled water were added. The lower phase was discarded and
the procedure was repeated four times to remove all the acetone.
The upper extract was transferred to a 300 mL flask made up of
petroleum ether. It was read in a spectrophotometer at 450 nm
(Amax 3-carotene), using petroleum ether as a blank. The carot-
enoid content was determined by the equation shown below and

the results were expressed as ug of 3-carotene-g of the sample.

pg of carotenoids-g! sample = (A x V x 10°) - (100 x €'* x
P)1, where:

A = Absorbance

V = total volume obtained from the upper phase (200 mL)
€' (molar absorptivity of 3-carotene) = 2.592

P = sample weight

Determination of the fatty acid composition of
buriti pulp

The lipid fraction was obtained in a Soxhlet intermittent ex-
tractor using Hexane P.A. as solvent’. Then a transesterification
reaction was conducted under constant heating and stirring, and
the oil was first heated in a water bath at 55 °C. Sodium hydroxide
was dispersed in methanol and then added to the flask contain-
ing the oil. After the addition of the sodium methoxide, the reac-
tion took place for a time of 45 minutes, with constant stirring
and at room temperature. At the end of the reaction, the mixture
was put into a separating funnel for phase separation. After 30
minutes the glycerine residue was collected and the esters were
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purified by successive washings with hydrochloric acid and water.
Subsequently, the moisture was removed by adding anhydrous so-
dium sulfate and heating the esters® to 100°C.

Then, the analysis by Gas Chromatography Coupled to Mass
Spectrometry (GC-MS) was performed in a SHIMADZU GC-
17A equipment coupled to a GC-MS-QP5050A mass spectrom-
eter. For chromatography of the components a DB-5HT column
(J&W Scientific) was used, with 30 m x 0.25 mm, an internal film
thickness of 0.10 um, and helium as a carrier gas, with a flow
rate of 1.0 mL/min. The column temperature was programmed
to maintain 80 °C for two minutes, followed by an increase of 4
°C per minute until reaching 210 °C for four minutes. Afterward,
a further increase of 10 °C was made until 270 °C was reached,
keeping this temperature constant for six minutes. The injector
temperature was 280 °C and the detector (or interface) tempera-
ture was 280 °C.

In vivo studies

Newly weaned rats of both sexes (36 = 0.6 g), 21 days old, from
the Central Animal Facility of the Federal University of Piaui
(UFPI), were arranged into four groups with 13 to 15 animals
each and kept in individual metabolic cages receiving water ad
libitum and standard rat chow (Labina-Purina, Brazil; control
males and control females) or feed enriched with dehydrated bu-
riti pulp (buriti males and buriti females), for 60 days. The animals
were kept at room temperature (25 °C £ 2 °C), with a 12/12 h
light/dark cycle.

Body mass gain and feed consumption per animal were checked
daily. A known amount of standard feed or feed enriched with
buriti was placed in the feeders of the metabolic cages and feed
intake was determined by the difference between the amounts of
feed initially provided and the remaining amounts after 24 hours.

At the end of the 60-day experimental period, the animals were
anesthetized with thiopental sodium (50 mg/kg) + lidocaine (10
mg/kg) intraperitoneally, and 5 mL of blood were collected from
the caudal vena cava for biochemical dosages. Then, the animals
were euthanized with an overdose of thiopental sodium (150 mg/
kg). The kidneys and liver were removed for weighing and later,
the latter was stored for histopathological analysis.

For the evaluation of renal function, serum levels of urea, cre-
atinine, and uric acid, were determined. Liver function was evalu-
ated by quantifying the enzymes alanine transaminase (ALT),
aspartate transaminase (AST), and alkaline phosphatase (ALP)
besides the determination of total protein, albumin, and total bili-
rubin in a Labmax Plenno® biochemical analyzer using commer-
cial kits and according to the manufacturer’s instructions (Labtest,
Lagoa Santa, MG, Brazil).

For histopathological analysis of liver tissue, liver fragments
were fixed in 10% buffered formaldehyde and kept for a mini-
mum period of 48 h to be subsequently submitted to the usual
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histological routine, which consists of dehydration, clarification,
paraffin embedding, embedding, and microtomy. Cross-sections
of 4 um thick liver tissue were made and adhered to glass slides.
Then, the slides were subjected to diaphanization, and rehydra-
tion, and stained by Hematoxylin-Eosin (HE)?'.

The experimental protocols performed were previously submit-
ted and approved by the Ethics Committee for the Use of Animals
of the Federal University of Piaui (CEUA/UFPI) with opinion No.
446/18 and an approval date on August 28, 2018.

Statistical Analysis

Results are presented as mean * standard error of the mean.
Differences between the control groups and their respective ex-
perimental groups were evaluated by unpaired t-test. Differences

were considered significant when p<0.05.

RESULTS

The chemical composition and energy value of the buriti pulp
and the standard and enriched feed with pulp are presented in
Table 1. It can be seen that the pulp is a food of high nutritional
value and has a high content of carotenoids and that the enriched

Table 1: Chemical composition in macronutrients, ash, and total
energy value (TEV) of buriti (M. flexuosa) pulp and standard and
enriched feeds.

— oo | Feed |
Ui PUP |G gar | Enriched |

Humidity (%) 6.4 +0.09 6.2+0.3 6.7+0.2
Ash (g.100 g ) 2.7+£0.007 10.5%0.2 9.7+0.3
Proteins (9.100 g) 9.0£0.2 21.7+03 20.0+0.4*
Carbohydrates (g.100g") 36.3+0.4 571+0.4 57.7+0.5
Lipids (g.100 g) 457+02 45+03 5.9%0.02
VET (Kcal.100 g) 5924+11 3519+12 363.4+0.3"
Carotenoids (mg.100 g*)** 23.9+0.5 1.6+0.03 5.3+0.4*

**Expressed as mg B-carotene per 100 g sample. Unpaired t-test; *p<0.05
relative to standard feed.

feed showed energy value (3%), lipid content (31%), and carot-
enoids higher than the same parameters compared to the stan-
dard feed, but lower protein content compared to the standard
feed (7.8%).

Figure 1 shows the chromatographic profile of the methyl es-
ters derived from fatty acids of buriti pulp. Four major constitu-
ents (Table 2) were identified by interpretation of the fragmen-
tation pattern of the respective mass spectra, comparison with
the National Institute of Standards and Technology (NIST 08S)
library, and authentic standards. Oleic acid showed the highest
relative abundance (71.6%), followed by palmitic acid (16.9%).

The average daily and total feed intake and estimated average
consumption of energy, macronutrients, and carotenoids of the
control and buriti-enriched feed groups are presented in Table 3.
There were no statistically significant differences in water intake,
feed intake, and feed efficiency index during the experimental pe-
riod between the control and experimental groups fed with feed
enriched with buriti pulp. In turn, the intake of carotenoids in
the groups fed with buriti pulp was statistically higher (p<0.05)
than in the respective control groups. No statistically significant
differences were observed in daily and total feed intake, energy,
and macronutrients.

The evaluation of biochemical markers of liver function re-
vealed no statistically significant differences in serum levels of
AST, ALT, total bilirubin, and total proteins between the control

Table 2: Main fatty acid-derived methyl esters from buriti pulp
identified by GC-MS.

Number of
Fatty Acids oS :;‘:'(‘;‘I’r':) Content (%)
unsaturations
Palmitic acid 16:0 25.353 16.9
Linoleic Acid 18:2 29.118 9.9
Oleic Acid 18:1 29.301 71.6
Stearic Acid 18:0 29.308 1.6

Figure 1: Chromatographic profile obtained by GC-MS of the methyl esters derived from fatty acids from buriti pulp.
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groups and those fed with feed enriched with buriti pulp. On the
other hand, it was observed a significant reduction of 6.7% of
plasma albumin in the male animals fed with enriched food in
the respective control group, and a significant increase of 36% of
alkaline phosphatase in the females of the experimental group
in their respective control group. The uric acid levels of the male
animals in the control group were statistically higher (p<0.05)
when compared to the male animals fed with buriti-enriched
feed. On the other hand, no differences were observed in serum
levels of urea and creatinine between the control and experi-
mental groups (Table 4). Despite the differences between liver
and kidney parameters, no statistically significant differences
were observed in the relative weights of livers and kidneys of the
diverse groups studied.

Figure 2 shows micrographs of histological sections of the liver
examined at 400x magnification by light microscopy. The quali-
tative analysis revealed no degenerative changes in the control
groups and the group of male animals fed with enriched food.
In the experimental group composed of females we observed,

in some animals (25%), sparse foci of hepatocytes with mild

vacuolar degeneration, and without the occurrence of adjacent
inflammatory infiltrate. Moreover, the increase in the volume of a
few hepatocytes with vacuolated cytoplasm and a slightly reticu-

lated aspect is suggestive of hydropic degeneration.

DISCUSSION

In studies to determine the composition it is common to find
divergence in the contents of macro, micronutrients, and bioac-
tive compounds. These differences are expected as a result of ex-
ternal or inherent factors of the fruit, which directly interfere with
the components of the food matrix, such as climate, maturation
stages, post-harvest conditions, or even the type of processing to
which the fruits used to obtain the pulp were submitted®®.

In this study, the buriti pulp showed a high concentration of
macronutrients and consequently, a high energy value. The results
show higher values for the composition of the pulp when com-
pared to the studies conducted by Nascimento et al.?? and Cardoso
et al. "who found, respectively, values that ranged from 1.26 to
1.66% for proteins, 11.29 to 11.73% for lipids, 16.24 to 17.89% of

Table 3: Average daily and total feed intake and estimated energy intake Total feed intake and estimated total energy intake, macronutrients,
and carotenoids of the groups fed standard feed (control) and fed feed enriched with buriti (M. flexuosa) pulp during the 60-day follow- up period.

[ Comwol | Buii | Conel |  Buii |
Average daily consumption

Variable

Feed (g/day) 19.8+ 1.9 174 £ 1.0 15.1 £ 1.0 14.0+ 1.3
Energy (Kcal/day) 68.9+72 62.6 = 4.1 52.3+4.9 50.3+5.2
Carbohydrates (g/day) 112+12 9.9+0.6 8.5+0.8 8.0+0.8
Proteins (g/day) 42+04 3.4+0.2 3.2+0.3 2.8+0.3
Lipids (g/day) 0.9 £0.09 1.0£0.7 0.7 £0.06 0.8+0.08
Carotenoids™ (mg/day) 0.3+0.03 0.9 + 0.06* 0.2+0.02 0.7 £ 0.07*

Total consumption (60 days)

Feed (g/60 d) 1,174.3 £ 123.1 1,0275 + 73.1 897.9 + 86.7 830.6 + 86.7
Energy (Kcal/60 d) 4,132.5 £ 433.4 3,755.3 £ 246.3 3,159.7 + 305.0 3,017.7 £ 314.5
Carbohydrates (g/60 d) 670.5+70.3 596.3 + 39.1 512.7 £ 49.5 479.3 +£49.9
Proteins (g/ 60 d) 254.8 +26.7 206.7+ 13.6 194.8 + 18.8 166.1+ 17.3
Lipids (g/60 d) 52.8+5.5 61.0£4.0 40.0+£3.9 49.0+51
Carotenoids** (mg/60 d) 18.8 £ 2.0 54.8 + 3.6* 144 £14 44.0 £ 4.6*

**Expressed as mg of B-carotene per 100 g sample. *Unpaired t-test; p<0.05.

Table 4: Serum levels of liver and kidney function markers in Rattus norvegicus of the groups fed the standard diet (control) and fed the diet
enriched with buriti (M. flexuosa) pulp at the end of 60 days of follow-up.

. Maes 0| 0 Females |
Sookmark — Cowol | Bu | Comol | Buii
AST (U/L) 79.3+2.8 731+2.4 84.3+5.5 879+5.9
ALT (U/L) 53.2+2.1 549+27 46.2+1.3 50.8 £ 3.4
Albumin (g/dL) 3.0+0,9 2.8 +0.06* 3.2+0.07 3.2+£0.08
Total Proteins (g/dL) 5.7 +0.05 5.5+0.08 59+0.1 58+0.1
Total bilirubin (mg/dL) 0.4 £0.05 0.4 £0.03 0.5 £0.05 0.7+0.1
Alkaline Phosphatase (U/L) 153.1 + 11.1 181.6+14.8 89.1+3.6 121.1£7.9*
Urea (mg/dL) 370+ 13 342+0.9 376+ 14 404+24
Creatinine (mg/dL) 0.4 £0.02 0.4 £0.02 0.4 +0.01 0.4 +0.01
Uric acid (mg/dL) 42+0.8 22+0.5" 3.1+£0.6 26+04
*Unpaired t-test; p<0.05. n=13-15 animals.
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Figure 2: Photomicrographs of liver tissue from Rattus norvegicus of the groups fed the standard diet (A and C) and fed the diet enriched
with buriti (M. flexuosa) pulp (B, D, and E) at the end of 60 days of follow-up. Staining: H.E. Magnification: 400x. Tissue sections showing
hepatocytes arranged in branched plates separated by narrow sinusoid capillaries (A, B, C, and D). In this image (E) we observe foci of

hepatocytes with vacuolar degeneration (arrows).

carbohydrates and total energetic value of 171.61 to 183.50 Kcal.
In the present study, the feed enriched with buriti pulp showed
higher energy, lipids, and carotenoid content and lower values
of protein compared to the standard feed. The experimental and
respective control groups presented similar feed consumption, al-
though the enrichment of the formulated feed with the addition
of buriti pulp has promoted a higher intake of carotenoids, lipids,
and energy in the experimental groups.

Besides this aspect, the results concerning the content of
carotenoids reaffirm the relevance of this fruit as a source of
this compound, as already reported by Freire et al. ®?where the
carotenoid content of the pulp, skin, and rind of the buriti fruit
was reported. Moreover, Milanez et al.** compared the levels
found in the buriti with other plant foods of popular consump-
tion, such as tomato (27.11 mg-100 g™ ) and acerola (42.30
mg-100 g' ). Thus, it is evident that the buriti is an important
source of carotenoids.

The chromatographic study of the profile of fatty acids present
in the buriti pulp showed that the majority constituent fatty acid
was oleic acid, followed by palmitic, linoleic, and stearic acids.
Comparable results were described by Freire et al. ®*who deter-
mined a high content of oleic acid as the major fatty acid, and
also the presence of palmitic acid, linoleic acid, and stearic acid.
Compared to other fruits, the buriti fruit presented a composi-
tion similar to that described for agai, an Amazonian fruit widely
used and of great commercial importance, whose lipid content

https://doi.org/10.7322/abcshs.2021077.1813

is represented by monounsaturated fatty acids (up to 61%) and
polyunsaturated fatty acids (approximately 10.6%)2.

Experimental studies support the conclusion that dietary supple-
mentation with natural products can interfere with renal and hepat-
ic functions, and such influences can be evidenced, in part, by the
increase or reduction of specific biochemical markers of the func-
tion of these organs27. In the present study, the dietary inclusion of
buriti did not interfere with markers of kidney function (urea and
creatinine), the relative weight of kidneys and liver, total bilirubin
concentration, and activity of AST and ALT enzymes, but induced
an increase in ALP concentrations in females, and reduced serum
albumin and uric acid concentrations in male animals.

Studies have focused on the potential hepatoprotective effect
of vitamin A precursor substances, such as the carotenoids me-
so-zeaxanthin and B-carotene. There is evidence that there is an
inverse association between serum retinol concentrations and se-
rum AST and ALT*. When administered orally, these carotenoids
can promote a significant reduction of serum ALT, AST, alkaline
phosphatase, and bilirubin enzymes in situations of methanol-,
paracetamol- and carbon tetrachloride-induced liver injury in ex-
perimental models®®. In the present study, the animals fed with
buriti-enriched feed consumed approximately three times more
carotenoids than those in the control group, a fact that could have
had repercussions on the increased serum levels of alkaline phos-
phatase and the presence of sparse foci of vacuolar degeneration

in hepatocytes of a quarter of the females studied.
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Some recent studies have reported beneficial effects re-
garding buriti supplementation and the presence of bioactive
compounds, such as carotenoids, tocopherols, ascorbic acid,
phenolic compounds, fibers, phytosterols, and mono- and poly-
unsaturated fatty acids. These compounds have been related to
antioxidant, hypolipemic, photoprotective, antiaggregant, anti-
thrombotic, anti-inflammatory, hypoglycemic, antimicrobial,
and antitumor activities?>?!.

Still, about the hepatoprotective effect, Bicalho et al.*? evalu-
ated the effects of a low-cost supplementation derived from buriti
fruit on the liver recovery of malnourished mice and the results
showed that biochemical and histological parameters, the groups
treated with the supplement showed a significant decrease in ALT
levels, inflammation, and oxidative stress in the liver, which dem-
onstrates the potential of the fruit as an economically more acces-
sible nutritional alternative.

ALP reflects biliary excretory function, and isolated elevations
in serum ALP levels no more than three times normal values,
without changes in other liver markers, are seen in cases of partial
and intermittent bile duct obstruction. Also, it is not uncommon
for several degenerative but potentially reversible changes to oc-
cur in hepatocytes, mainly associated with hydropic degeneration,
glycogen storage, steatosis or lipidosis, or by cholestasis®. Thus,
the presence of enlarged hepatocytes with vacuolar degeneration
in focal areas of the liver tissue suggests a possible idiopathic and
reversible interference with the bile flow in some females of the
treated group, responsible for the slight elevation in serum levels
of ALP. In addition, the non-specific degenerative changes found
were not enough to interfere with the relative liver weight of the
affected females.

Moreover, considering the nonspecificity of the alkaline phos-
phatase enzyme, the absence of changes in other biochemi-
cal markers of liver function and histopathological lesions, the
changes observed in this study do not seem to indicate functional

impairment or liver damage. In agreement with the findings of

this study, Cunha et al.** in a research conducted to evaluate the
acute and subacute toxicity of natural products also showed in-
creased serum concentrations of alkaline phosphatase in rats,
without changes in other parameters related to liver function,
and considered that this increase had no clinical significance and
could be attributed to the biological variability of the animals.

Uric acid is the end product of purine catabolism mediated by
the bifunctional enzyme xanthine oxidase dehydrogenase, which
in its dehydrogenated form produces uric acid and the nicotin-
amide-adenine dinucleotide, and in its oxidized form produces
uric acid and superoxide. Research suggests that increased uric
acid concentrations are associated with lactic acidosis, altered
kidney function, and increased oxidative stress®. In contrast,
evidence points to both the deleterious and positive effects of uric
acid. Alcaino et al.* reinforce the antioxidant action of uric acid
in the body. However, they state that there are controversies about
the metabolic role of this compound, which can go from an excel-
lent antioxidant molecule to a strong pro-oxidant molecule.

The uric acid levels of the buriti-fed males are not a risk factor,
since possible liver or kidney diseases are associated with hypou-
ricemia and could have been detected by other tests conducted in
this study. Among the probable explanations for the results found
here of reduced uric acid and a slight decrease in albumin levels
can be cited the lower intake of food components of animal origin
and increased consumption of plant products by the animals in
the experimental groups.

The diet enriched with the pulp of the buriti fruit (Mauritia
flexuosa L.£.), a regional food rich in bioactive compounds and
monounsaturated fatty acids, in the proportion used in this study,
did not interfere with the renal function of the animals. As for he-
patic function markers, only isolated alterations in alkaline phos-
phatase activity in females and serum albumin levels in males of
the groups fed with buriti were found. The analysis of the results
obtained indicates that the fruit of the buriti tree can be a healthy

and safe alternative food for the general population.
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