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Background & aims: The diet for patients with Chronic Kidney Disease (CKD) has important clinical
impact on the disease progression. This study determined the contents of Ca, P, K, Na, Mg, Fe, Mn, Cu, Zn
and Se in an oral hospital diet and a Oral Food Complement (OFC), prepared for CKD patients, with the
adequacy quantified with respect to nutritional recommendations.
Methods: Samples of the diet were collected in a Brazilian public hospital, with mineral determination by
ICP-OES. The Dietary Reference Intake and specific nutritional recommendations for CKD patients were
used to assess the nutritional adequacy.
Results: About 14.3% of the diets produced for CKD patients were analyzed. The levels of P, K, Mn and Na
were over the recommendation, with Na exceeding the Upper Level. Inadequacy of Ca and Se were
observed for all groups and ages. Inadequate values of iron were found for adult women. The combi-
nation of OFC with the diet was sufficient to provide adequate values of Fe, however, did not increase Ca
and Se contents to adequate levels, and added unnecessary quantities of P, K and Na.
Conclusion: With the exception of K and P the diets exhibited insufficient mineral contents and toxic
levels of Na. Diet menus and OFC compositions need to be changed to meet the nutritional recom-
mendations and support the clinical assistance of CKD patients and also contribute to the nutritional
education of this group.

© 2014 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights
reserved.
1. Introduction

Chronic Kidney Disease (CKD) is defined as the slow, gradual
reduction of kidney function, frequently evaluated by the Glomer-
ular Filtration Rate (GFR), and is usually irreversible [1,2]. The most
frequent clinical manifestation of CKD is the uremic syndrome [2]
which attacks the multi-systems of the organism, which start to
show serious physiological, biochemical and metabolic [2] changes,
compromising the quality of life of the kidney patient.

Alterations in the organic mineral concentrations are amongst
the uremic complications observed in these patients, and these
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compounds can show excessive concentrations in the blood, such
as P [1,3], K [4] and Na [3], or low concentrations, such as Fe [5], Cu
[6], Zn [6] and Se [7], creating a state of toxicity or shortage [8]. In
the case of Se, low plasma levels of the element and of the activity
of the enzyme GSH-Px are observed in these patients [7], according
to the progression of the disease, and this situation can compro-
mise the immunological function and increase susceptibility to
diabetes and cardiovascular diseases [9].

With the decline in kidney function, alterations in Ca and P
metabolism, such as hypocalcemia and hyperphosphatemia, are
frequently observed in CKD patients [4]. This compromises the
hormones PTH and calcitriol, involved in the genesis of secondary
hyperparathyroidism and in the increased risk of heart diseases
[2]. Thus a diet restricted in P and adequate in Ca, with the pre-
scription of compounds such as calcium carbonate, constitutes a
dietetic conduct that can aid in the dietetic treatment of the kid-
ney patient [10].
y Elsevier Ltd. All rights reserved.
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CKD patients under conservatory treatment (or pre-dialysis),
designated as such since they are in stages I to IV of kidney dis-
ease [2], are characterized as a group of individuals with specific
nutritional objectives and dietary compositions [11], since the diet
is a fundamental part of the therapeutic plan, showing a great
impact when introduced prematurely [12].

Thus renal diet-therapy should be considered in the dietary
composition, both qualitative and quantitative, since it is capable of
influencing the biochemical parameters of the blood, minimizing
uremic complications and contributing to an adequate nutritional
state [12]. Malnutrition is very common amongst these patients,
and is one of the factors contributing to long hospital stays of these
patients and of their high hospital mortality [4]. In Brazil, in 2010,
the monthly hospitalization rate of CKD patients was 5.3% [13].
According to Godinho et al. (2006) [4], the mean hospitalization
time is 34 days amongst patients undergoing hemodialysis therapy.

While it is recognized that diet, in conjunction with extensive
hospitalization, can lead to CKD in patients, data regarding oral
hospital diets received by CKD patients are scarce in the scientific
literature. Thus the objective of the present study was to determine
the contents of Ca, P, K, Na,Mg, Fe, Mn, Cu, Zn and Se in oral hospital
diets and in the oral food complement (OFC) served to CKD patients,
and evaluate the percent adequacy in relation to the recommen-
dations for both the diet on its own and in association with an OFC.

2. Methodology

The mineral contents were determined in the renal oral diets
provided by the Food and Nutrition Sector of a public Brazilian
Hospital in Belo Horizonte, MG, Brazil. Samples were collected on
two non-consecutive days in different weeks of the months of May
and September 2010 and January 2011, covering a period of six
weeks (42 days). The diets consisted of six meals: breakfast,
collation, lunch, snack, dinner and supper. In addition, an oral food
complement (OFC), formulated based on soymilk and fruit, was
produced and offered according to specific dietary prescriptions.
Samples of eachmeal and OFCwere taken at the regular meal times
following the normal hospital standard. Each meal and OFC was
weighed on an electronic balance with a capacity for 15 kg and
sensitivity of 2 g (Filizola, Pluris Top), homogenized in a multi-
processor with a plastic helix, and a 50 g sample separated, stored
in zipper-lock bags, labeled and frozen (�18 �C) until chemically
analyzed in the laboratory.

2.1. Mineral determinations

The contents of theminerals Ca, P, K, Na,Mg, Fe, Mn, Cu, Zn and Se
were determined in the diet samples following the methodology
describedbyMoreira et al. (2012) [14], Se beingmeasuredonly on the
basis of the total amount offered daily. Following digestion and
dilution of the samples, the minerals were determined in duplicate
using induced coupled plasma optical emission spectrometry (ICP-
OES).

2.2. Instrumentation

All minerals were quantified using an induced coupled plasma
optical emission spectrometer, model Vista MPX (VARIAN, Mul-
grave, Australia) equipped with a 40 MHz radio frequency source,
CCD (Charge Coupled Device) type solid state simultaneous multi-
element detector, peristaltic pump, and a sea spray nebulizer
coupled to the nebulizer chamber. The ICP Expert software was
used and 99.996% pure liquid argon (Air Liquid, SP, Brazil) as the
plasma gas. The following ICP-OES operating conditions were used:
power of 1000 W; nebulizer rate of 0.9 L/min; liquid argon and
auxiliary gas rates of 15 and 1.5 L/min; integration and reading
times of 10 and 3 s; and 3 replicates. The wavelengths used were:
Ca, 317,933 nm; P, 213,618 nm; K, 766,491 nm; Na, 589,592 nm;Mg,
279,553 nm; Fe, 259,940 nm; Mn, 257,610; Cu, 324,754 nm; Zn,
206,200 nm and Se, 196,026.

2.3. Validation of the results of the analytical methodology

The methodologies used to determine the mineral elements
were validated for the parameters of precision and exactness using
certified reference material of the Typical Diet (1548a) obtained
from the National Institute of Standards and Technology (NIST),
obtaining results for exactness between 84 and 104% and for pre-
cision between 3 and 10% for all the elements.

2.4. Nutritional adequacy

The nutritional adequacy was calculated based on the percent
adequacy of the contents of theminerals Ca, P, K, Na, Mg, Fe, Mn, Cu,
Zn and Se found in the oral renal hospital diets on their own and
associated with an OFC, using the guidelines for the nutritional
therapy of non-dialysis phase CKD patients [15] and the Dietary
Reference Intakes (DRIs) [16] for adults (19e59 years old) and
elderly (above 60 years) individuals of both genders as the pa-
rameters. The values for daily intake, Recommended Dietary
Allowance (RDA) or Adequate Intake (AI), Estimated Average
Requirement (EAR) and Tolerable Upper Intake Levels (UL), rec-
ommended by the Institute of Medicine (IOM) [16] were used as
parameters to analyze the adequacy of the mineral contents of the
renal diets (Table 1). For the minerals Ca, P, K and Na, the diets were
considered adequate when these minerals met the minimum daily
intake but did not exceed the recommendedmaximum daily intake
[15]. For the other minerals, the diets were considered adequate
when the values were situated between the EAR (or AI) and the
Recommended Dietary Allowance RDA, and inadequate when
below the EAR (or AI). Values above the UL were adopted as
inadequate for all minerals [16].

2.5. Statistical analyses

The statistical analyses were carried out using the PASW version
17.0 statistical software. The results were expressed as the arith-
metic mean and standard deviation. The normality and homosce-
dasticity of the data were verified by the ShapiroeWilk and Levene,
tests, respectively. The analysis of variance (ANOVA) followed by
the Bonferroni post-test were used when the variables showed a
normal distribution, and the KruskaleWallis and U de Man-
neWhitney tests when the conditions were non-parametric. The
differences between the months with respect to the amounts of
minerals present in the OFC and the differences between the
amounts offered in the different periods, were checked using the
Student t-test for parametric conditions, or by the U de Man-
neWhitney test for non-parametric conditions. The same tests
were used to detect differences in the mineral contents offered by
the diets alone and when combined with an OFC, and the level of
significance was set at p < 0.05.

3. Results

Thirty-six meals served to CKD patients were studied, a value
representing 14.3% of the menus produced. It was observed that, on
average, there was a greater total volume of food in January
(2008 g) in relation to the months of May (1721 g) and September
(1762 g). There was also more portioning in January in the majority
of the meals, especially for the lunch and dinner meals.



Table 1
Recommendation of nutritional minerals for chronic renal patients undergoing non-dialysis.

Element Recommendation daily nutrient (g or mg/day) UL

Man (\) Woman (_) (\/_)

19e30 y 31e50 y 51e70 y >70 y 19e30 y 31e50 y 51e70 y >70 y >19 y

Caa 1.0e1.2 1.0e1.2 1.0e1.2 1.0e1.2 1.0e1.2 1.0e1.2 1.0e1.2 1.0e1.2 2.5
Pa 600e720 600e720 600e720 600e720 600e720 600e720 600e720 600e720 3
Ka 1.0e3.0 1.0e3.0 1.0e3.0 1.0e3.0 1.0e3.0 1.0e3.0 1.0e3.0 1.0e3.0 ND
Naa 1.0e2.3 1.0e2.3 1.0e2.3 1.0e2.3 1.0e2.3 1.0e2.3 1.0e2.3 1.0e2.3 2.3
Mgb 400 420 420 420 310 320 320 320 350d

Feb 8 8 8 8 18 18 8 8 45
Mnc 2.3 2.3 2.3 2.3 1.8 1.8 1.8 1.8 11
Cub 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 10
Znb 11 11 11 11 8 8 8 8 40
Seb 0.055 0.055 0.055 0.055 0.055 0.055 0.055 0.055 0.4

a For minerals Ca, P, K and Na the recommendation followed the guidelines for nutrition therapy for patients in non-dialysis CRF, adopting the values minimums and
maximums in gram per day [15]. The others followed the Dietary Reference Intakes (DRIs) in milligram per day [16].

b RDA ¼ Recommended Dietary Allowance.
c Adequate Intake. ND ¼ not available. UL ¼ Tolerable Upper Intake Level.
d Values represent only intake agents pharmacological and don't include food and water intake.
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The results of the chemical analyses showed that, of the meals,
only supper showed differences between the months for all the
mineral contents. For lunch, with the exception of K and Mg, all the
minerals showed differences between the collection months,
whereas for dinner, differences were found in the amounts of Ca,
Na, Fe, Cu and Mn. The lunch and dinner meals carried the largest
amounts of Na, P, K, Mg, Cu, Mn and Zn, whereas the breakfast and
snack presented the highest Ca and Fe contents (Table 2).

With respect to the mineral content of the OFC, only Ca, K and
Mg showed similar contents according to the collection month
(September and January). In September the OFC showed larger
amounts of P and Na, whereas in January, larger amounts of Fe, Cu,
Mn, Zn and Se prevailed. With respect to the time offered, it was
Table 2
Amount of minerals supplied by renal diets in each meal and the total daily in January (

Element Month Amount of minerals supplied by in each meal (mg/kg�1)

Breakfast Collation Lunch

Mean ± SD

Ca J 219 ± 15.71a 12.79 ± 2.07a 37.81 ± 3
M 134.95 ± 25.36b 9.59 ± 0.37b 45.79 ± 6
S 124.80 ± 31.70b 5.90 ± 0.27c 5.90 ± 0

P J 112.05 ± 6.63a 11.81 ± 2.90a 185.92 ± 6
M 171.24 ± 15.26b 11.00 ± 4.28a 167.01 ± 3
S 147.27 ± 15.84c 6.65 ± 0.44b 112.76 ± 8

K J 362.01 ± 12.30a 38.54 ± 12.23a 1139.99 ± 6
M 459.60 ± 228.33a 95.99 ± 13.60b 853.49 ± 3
S 695.38 ± 42.13b 100.38 ± 3.36b 1031.94 ± 1

Na J 333.11 ± 22.77a 8.39 ± 3.38 435.18 ± 3
M 244.17 ± 16.07b 9.80 ± 1.78 2221.54 ± 2
S 967.91 ± 79.44c 11.72 ± 1.87 1245.49 ± 4

Mg J 62.24 ± 7.13 8.31 ± 1.94a 106.02 ± 5
M 73.61 ± 28.86 7.71 ± 0.22a 101.19 ± 3
S 64.26 ± 41.74 5.48 ± 0.45b 103.02 ± 5

Fe J 2.54 ± 0.42a 0.12 ± 0.05 1.55 ± 0
M 1.02 ± 0.21b nd 0.50 ± 0
S 1.77 ± 0.37c 0.1 ± 0.01 0.89 ± 0

Mn J 0.88 ± 0.09a 0.20 ± 0.05 0.90 ± 0
M 0.80 ± 0.24a 0.15 ± 0.16 1.11 ± 0
S 0.46 ± 0.06b 0.30 ± 0.00 0.76 ± 0

Cu J 0.24 ± 0.04a 0.20 ± 0.11 0.44 ± 0
M 0.30 ± 0.10a 0.10 ± 0.01 0.22 ± 0
S 0.17 ± 0.11b nd 0.20 ± 0

Zn J 1.64 ± 0.07a 0.09 ± 0.02 7.48 ± 3
M 0.80 ± 0.20b nd 3.50 ± 2
S 0.72 ± 0.06b 0.10 ± 0.01 2.94 ± 1

nd: Below detection level; a,b,c Different letters in the same column indicate significant d
noted that the OFC offered in the morning carried a significantly
higher Zn content than that offered in the afternoon (Table 3).

Table 4 shows the mean amounts of each mineral provided by
the renal diets alone or associated with an OFC, and the percent
adequacy reached under these two conditions for each month, age
range and gender studied. There was a significant difference in the
mean amounts of Ca, P, Na, Fe, Mn, Cu and Se (p < 0.05) according to
the collection month. The mineral Ca showed distinct means for
each month, whereas the P, Na and Cu contents showed similar
values in the diets served in the months of May and September,
differentiated from the content found in January. In general the
month of January showed a better profile of macro and micro-
minerals, with the exception of Zn (Table 4).
J), 2011; May (M) and September (S), 2010.

Snack Dinner Supper

.95a 314.41 ± 156.27a 44.34 ± 11.42a 7.46 ± 0.94a

.54b 60.69 ± 33.10b 49.50 ± 4.59a 14.32 ± 7.74a,b

.27c 127.55 ± 8.71c 31.55 ± 3.33b 18.66 ± 3.66b

.80a 107.42 ± 24.17a 172.79 ± 4.93 7.52 ± 0.93a

9.71a 85.71 ± 19.38a 229. 34 ± 148.10 39.06 ± 15.77b

.70b 156.74 ± 9.93b 245.18 ± 211.25 56.36 ± 3.21c

46.11 633.99 ± 173.94a 1007.58 ± 522.85 72.59 ± 12.31a

59.56 232.41 ± 128.35b 951.16 ± 300.96 56.25 ± 21.87a

25.54 503. 76 ± 316.76a,b 763.79 ± 417.70 191.48 ± 109.48b

93.47a 470.68 ± 149.60 521.60 ± 5.17a 9.10 ± 5.17a

52.92b 396.92 ± 302.86 1499.94 ± 134.14b 74.25 ± 23.89b

15.18c 550.82 ± 489.38 987.96 ± 51.18a 511.64 ± 288.06c

4.57 88.92 ± 25.66a 105.24 ± 40.64 6.79 ± 1.18a

2.64 37.62 ± 12.45b 112.91 ± 21.14 29.81 ± 9.76b

.15 76.89 ± 39.77a.b 86.91 ± 42.10 36.34 ± 16.36b

.21a 2.01 ± 0.87 1.28 ± 0.13a 0.08 ± 0.05a

.12b 1.92 ± 0.29 0.32 ± 0.10b 0.86 ± 0.40b

.27c 1.71 ± 0.31 1.35 ± 0.49a 1.39 ± 0.45b

.37a 0.80 ± 0.27a 1.14 ± 0.05a 0.15 ± 0.05a

.21a 0.31 ± 0.10b 3.39 ± 2.94a 0.22 ± 0.05b

.05a,b 0.45 ± 0.09c 0.74 ± 0.07b,a 0.30 ± 0.00b

.16a 0.20 ± 0.00a 0.31 ± 0.08a 0.05 ± 0.05a

.05b 0.11 ± 0.04b 0.22 ± 0.05b 0.05 ± 0.05a

.00b 0.16 ± 0.05a,b 0.21 ± 0.04b 0.10 ± 0.00b

.93a 1.45 ± 0.13a 3.10 ± 1.99 0.08 ± 0.05a

.06b 0.49 ± 0.16b 6.95 ± 3.76 0.26 ± 0.18b

.71b 0.70 ± 0.08c 5.05 ± 4.64 0.58 ± 0.05c

ifferences for the same element in the three months (p < 0.05).



Table 3
Amount of minerals supplied by oral food complement (OFC) in September (S), 2010
and January (J), 2011.

Element Month Amount of minerals provided by oral food complement
(mg)

Mean ± SD

Morning OFC Afternoon OFC Total Daily

Ca S 375.43 ± 43 NA 375.43 ± 43
J 184.27 ± 52.64 117.43 ± 90.91 301.70 ± 143.22

P S 264.50 ± 6.04 NA 264.50 ± 6.04a

J 36.48 ± 2.60 36.02 ± 4.21 72.50 ± 2.86b

K S 332.38 ± 10.25 NA 332.38 ± 10.25
J 335.22 ± 178.78 204.09 ± 176.61 539.34 ± 354.28

Na S 460.76 ± 6.96 NA 460.76 ± 6.96a

J 57.81 ± 1.42 62.77 ± 11.13 120.58 ± 11.48b

Mg S 34.10 ± 0.62 NA 34.10 ± 0.62
J 38.48 ± 20.51 18.02 ± 13.84 56.50 ± 34.29

Fe S 0.74 ± 0.06 NA 0.74 ± 0.06a

J 0.55 ± 0.06 0.52 ± 0.11 1.07 ± 0.09b

Mn S 0.05 ± 0.003 NA 0.05 ± 0.003a

J 0.19 ± 0.04 0.15 ± 0.04 0.35 ± 0.01b

Cu S 0.05 ± 0.01 NA 0.05 ± 0.01a

J 0.12 ± 0.02 0.11 ± 0.02 0.23 ± 0.03b

Zn S 0.25 ± 0.4 NA 0.25 ± 0.4a

J 1.31 ± 0.47x 0.79 ± 0.69y 2.29 ± 1.01b

Se S 0.004 ± 0.00 NA 0.004 ± 0.00a

J 0.004 ± 0.01 0.005 ± 0.01 0.010 ± 0.01b

NA: No analyzed; a,bSignificates a significative difference between moths; x,yDif-
ference significative between offered periods (p < 0,05); OFC ¼ oral food
complement.
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The diets failed to comply with the recommendations for Ca in
all the months studied, both alone and combined with an OFC. On
the other hand, the P and Mn contents were adequate at all mo-
ments for all groups and age ranges. The prescription of an OFC
together with the renal diet significantly increased the offer of P,
both in January (p ¼ 0.000) and in September (p ¼ 0.02), the P
content extrapolating the UL in the latter case. The K content was
slightly above the recommended maximum for all groups and age
ranges in January and September, the supplementation offered in
September providing significant amounts of this mineral.

The mineral Na was above the UL value in the diets offered in
May and September, with the OFC associated with the diet in the
latter month contributing even more of this mineral. The Mg, Mn,
Cu and Zn content were adequate for both gender and age. The Fe
content showed the greatest percent of inadequacy for adult
women as a function of their greater organic requirement. De-
ficiencies of Se were found in September for both genders and age
ranges.

The addition of the OFC in January increased the offer of the
micro-minerals Fe (p ¼ 0.000) and Cu (p ¼ 0.02) and Mn (p ¼ 0.04),
this supplementation being important to attain the EAR for Fe for
the adult women group. In September there was no difference by
adding OFC to the patient diet. No significant alteration was
observed for Zn and Sewith the supplemented diet, with OFC being
inefficient to reach the EAR value for Se.

4. Discussion

To the best of our knowledge, the present study is a unique
investigation of the broad spectrum of quantified minerals content
in oral hospital diets served to CKD patients, and consequently it is
difficult to compare these results with other researches. It is
important to note that the oral diet served to hospitalized patients
would be useful as a nutritional tool for patient education, as
maintaining a correct nutrient balance during the entire hospital-
ization time is important. Unbalancedmineral diets can be harmful,
even in the short time, to CKD patients. The diets provided to the
patients suffering from CKD showed important inadequacies in the
mineral nutrient contents, which could compromise their clinical
treatment. The mineral Ca was deficient at all times for both sexes
and age ranges. Other studies have also reported low offers of Ca in
the diets for hemodialysis patients (413 mg/day) [17] and for chil-
dren in conservatory CKD treatment (655 mg/day) [18], results
similar to those found in the present study.

The inadequate offer of Ca in the diets studied could be attrib-
uted to the restriction in dairy products in both the diets and the
OFC, these being foods carrying expressive amounts of Ca [19],
resulting in a lack of efficacy in the adequacy of the levels of this
element. The use of soybean extract fortified with tricalcium
phosphate (500mg of Ca per portion) in substitution of bovinemilk
(300 mg Ca per portion) could be a good alternative according to
researchers [20].

The diets did not go above the maximum recommended values
for P [15] on any of the days analyzed, except when combined with
the OFC in the month of September (Table 4). The addition of
protein, fiber and carbohydrate modules to the OFC could have
contributed to this result, since significant amounts of minerals are
usually found in such modules [21].

The diets presented values above the recommended ones for K
in the months of January and September, especially when associ-
ated with the OFC. Vegetables, fruits, legumes and oil seeds
constitute the main sources of this mineral, the selection of items
with lower contents of this mineral and the preparation mode,
discarding the water used in the preparation, being important
nutritional strategies for the control of the dietary K content [1].

Nawas the onlymineral with concentrations above the UL in the
diets offered in May and September. The offer of the OFC associated
with the diet resulted in even larger amounts of this mineral.
Chronic kidney failure patients have reduced renal capacity to
appropriately regulate an overload of Na in the water, which could
favor edema and HBP, the dietary restriction of Na being indicated
to help control the blood pressure [3]. Heerspink et al. [22].
emphasized the importance of adopting a hypo-sodium diet, which
is associated with a lower blood pressure and proteinuria, leading
to better results during the development of the disease. A study
involving kidney transplanted patients showed that despite
ingesting less sodium than healthy individuals, 85% presented a
mean daily ingestion above 2.3 g/day and 95% above 1.5 g/day [23].
The maximum recommended ingestion of Na for chronic kidney
failure patients [13] is equivalent to the UL for this mineral ac-
cording to the IOM [14].

Lunch and dinner were the meals with the greatest offer of Na.
Considering that lunch corresponds to 35% of the total energy value
of a diet [24] and that the maximum recommended ingestion of Na
is 2.3 g [13], the total contribution of Na at lunch should be up to
805 mg/day, a value only found in the January meals. According to
Bezerra (2008) [25] the preparation of beans with herb salt is
capable of reducing the amount of Na served in a meal by 73%, and
is well accepted by hospital patients. The use of herb-based
seasoning and a reduction in the use of industrialized seasoning
and sodium chloride are important strategies that can reduce the
Na content of diets [26].

The adequacy of the Mg value in the diet in the present study is
different from the reported by Moreira et al. (2012) [14] who found
a low offer of this mineral in relation to the requirements in oral
hospital diets served to oncologic patients. Dietary ingestion has
been considered as a determinant factor in the serum Mg con-
centrations in patients undergoing hemodialysis [27].

A low offer of Fe and Se in the diet of individuals with CKD or
otherwise hospitalized has been reported in the literature [28,29].
The Fe content of the diets varied from 2.7 mg (May) to 7.55 mg



Table 4
Percentage of adequacy of minerals supplied by renal diets, alone or combined with oral food complemente, according to nutritional recommendations by gender and age
groups.

Element Mean daily supply (mg) % of adequacy of supply minerals to nutrition recommendation

Renal Diet e January (2011)

Male Female

Diet Diet þ OFC Adult Adult þ OFC Elderly Elderly þ OFC Adult Adult þ OFC Elderly Elderly þ OFC

Ca* 636.36a 938.03 64e53 94e78 64e53 94e78 64e53 94e78 64e53 94e78
P* 597.52ax 669.42ay 100e83 112e93 100e83 112e93 100e83 112e93 100e83 112e93
K* 3254.7 3805.29 326e108 379e126 326e108 379e126 326e108 379e126 326e108 379e126
Na* 1819.59a 1940.17a 182e79 194e84 182e79 194e84 182e79 194e84 182e79 194e84
Mg 377.51 434.01 114 131 108 124 148 170 142 164
Fe 7.55ax 8.62y 126 144 126 144 93 106 151 172
Cu 1.45ax 1.68ay 207 240 207 240 207 240 207 240
Mn 4.06ax 4.41ay 177 192 177 192 226 245 226 245
Zn 13.77 16.06 146 171 146 171 202 236 202 236
Se 0.082a 0.092a 182 204 182 204 182 204 182 204

Diet Diet þ OFC Renal Diet e May (2010)
Ca* 314.86b e 32e26 e 32e26 e 32e26 e 32e26 e

P* 647.74b e 108e90 e 108e90 e 108e90 e 108e90 e

K* 2648.89 e 265e88 e 265e88 e 265e88 e 265e88 e

Na* 4446.58b e 445e193 e 445e193 e 445e193 e 445e193 e

Mg 362.86 e 110 e 104 e 142 e 137 e

Fe 2.7b e 45 e 45 e 33 e 54 e

Cu 0.98b e 140 e 140 e 140 e 140 e

Mn 6a e 261 e 261 e 261 e 261 e

Zn 12.01 e 128 e 128 e 177 e 177 e

Se 0. 55a e 122 e 122 e 122 e 122 e

Diet Diet þ OFC Renal Diet e September (2010)
Ca* 338.01cx 698.05y 34e28 71e59 34e28 71e28 34e28 71e59 34e28 71e28
P* 721.62bx 1098.80by 120e100 164e137 120e100 164e137 120e100 164e137 120e100 164e137
K* 3236.5x 4417.82y 324e108 357e119 324e108 357e119 324e108 357e119 324e108 357e119
Na* 4269.69bx 4965.74by 427e186 473e206 427e186 473e206 427e186 473e206 427e186 473e206
Mg 370.14x 533.28y 112 162 106 152 145 209 140 201
Fe 7.21a 9.11 120 152 120 152 89 112 144 182
Cu 0.86b 0.91b 123 130 123 130 123 130 123 130
Mn 2.78b 2.9b 121 123 121 123 154 157 154 157
Zn 9.97 10.22 106 108 106 108 146 150 146 150
Se 0.022ba 0.034b 49 76 49 76 49 76 49 76

*These minerals the recommendation followed the guidelines for nutrition therapy for patients in non-dialysis CRF [22], adopting the values minimums and maximums. The
others followed the Recommended Dietary Allowances (RDA) [23].
a,b,cIndicate significative differences between months, or Diet þ OFC.
x,yStandy for significative differences in a mineral supply between the diet with and without OFC.
OFC¼ oral food complement.
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(January). The lower energy offer in the May diets could explain
the reduced Fe content, since hypocaloric diets provide smaller
amounts of vitamins and minerals [30]. Low Fe contents (6.28 mg)
in the diet of kidney patients treated in a nephrology clinic in S~ao
Paulo (SP, Brazil) were reported by Mafra et al. (2008) [28]. Se
deficiency was also found in the September diets (Table 4), which
was also reported by Mafra et al. (2008) [28], who found only
41.4% adequacy for this element. The smaller amounts of animal
origin proteins in the lunch and dinner meals in September could
have contributed to the low offer of minerals, since this food
group provides an important dietary contribution of Zn, Se [28]
and Cu [29].

Researchers have shown that supplementation with 5 g/day of
Brazil nuts (290.5 mg Se) for 3 months was efficient in increasing the
plasma and erythrocyte Se contents and the GSH-Px activity in the
erythrocytes of hemodialysis patients [31]. In the present study,
supplementation of the diet with the OFC turns the Fe contents
adequate butdidnot contribute to adequate the contentsof SeandCa.

According to Spanner and Ducan (2005) [32], the use of dietary
supplements is highly prevalent amongst individuals with CKD,
concernwith the health being themainmotive for adhesion to their
use. However, the use of oral supplements could imply a reduced
ingestion of the oral diet, principally lunch and dinner, which could
result in a lower ingestion of minerals [29]. In the present study,
these meals were the ones that provided the greatest mineral
contents, due to the inclusion of almost all the food groups. How-
ever mineral supplementation in the form of capsules could be an
alternative to be considered with a view to maintaining the food
consumption of the patients [33].

Nevertheless food consumption by the patients who received
the diets and OFC analyzed was not determined in the present
study, and thus low ingestion could correspond to an even greater
mineral deficit than that reported. The number of samples of renal
diets taken, the taking of samples in a single hospital and the non-
inclusion of the water in the mineral analyses represent other
limitations of the results encountered. However, considering the
lacuna of information concerning the mineral composition of oral
hospital diets, the results presented indicate the need for better
dietary planning.

5. Conclusions

The Ca, P, K, Na, Mg, Fe, Mn, Cu, Zn and Se contents in the oral
hospital diets and oral food complements (OFC) received by CKD
patients were determined in 14.3% of themenus. Although the diets
exhibited adequate levels of Mg, Cu, Mn and Zn, the diets showed P,
K and Na contents above the recommended values, with the latter
extrapolating the UL (2.3 g). Calcium and Se deficits predominated
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to all groups and age, whereas Fe was deficient in the adult women.
The addition of the OFC to the diet made the Fe contents adequate
but was inefficient in making the Ca and Se contents adequate, and
made the P, K and Na levels more excessive. There is a need to alter
the menus of the diets and of the OFC destined for CKD patients,
with a view to attending the nutritional needs of these patients and
collaborating with the clinical treatment. The oral hospital diet
should be useful as a nutritional tool for the patient education.
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