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ABSTRACT. Kidney patients are restricted from sodium, potassium, phosphorus, and protein. In
thisstudy, new recipes have been developed in order to prevent the decrease in appetite, to control
the loss of liquid electrolytes due to vomiting, to help patients feel better by improving their
morale, to facilitate their adaptation to the diet. Eight selected foods were prepared by modified
for reducing sodium, potassium, and phosphorus (repeating 2 times) and by standard recipes
(repeating two times). Eight foods and 16 recipes were obtained. Sodium, potassium, phosphorus,
and protein contents were measured after the process. Sodium, potassium, and phosphorus
contents were andyzed with the ICP-MS method. Protein content was analyzed with the Kjeldahl
nitrogen determination method. Applied cooking methods led to a decrease in sodium, potassium,
phosphorus, and protein levels in the modified foods. The highest loss rate (65.3%) was observed
in proteinsin apple halva. The lowest loss (21.5%) was determined in the potassium in the banana

cake. These cooking methods can be useful for enriching the meals of kidney patients.

I ntroduction

Chronic kidney disease (CKD) is associated
with age-related renal function regression that
accelerates in hypertension, diabetes, obesity,
cardiovascular diseases, and primary renal
disorders. It is defined as abnormalities in
kidney function or structure that are affected
negatively health and present for more than
three months.
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Included participants fulfilled the following
criteriac (1) people with markers of kidney
damage (2) without markers of kidney
damages, people with a glomerular filtration
rate of <60 mL/min/1.73 m® on at least two
times by aperiod of at least 90 days.”
Treatment of CKD can be examined in two
groups as preventive treatment and rena
replacement therapy. Preventive treatment is
important for decelerating disease progression,
especidly for patients not in the terminal
period. Control of hypertension, treatment of
anemia and rena osteodystrophy, and aso
modification of diet are important factors for
preventive treatment.®>* CKD Epidemiology
Collaboration indicates that diet modifications
in kidney disease decrease clinicd risk regardless



Recipe development for the kidney patient

787

of factors such as age, race, and gender.’ The
main purpose of nutritional therapy; providing
adequate food consumption, minimizing
protein catabolism, aleviating uremic symp-
toms, preventing malnutrition, regulating
appetite, maintaining optimum body weight,
keeping biochemical parameters at optimum
values.®’

It is known that the adaptation to the diet of
kidney patients is low. In a study, diet incom-
patibility was detected in 70% of patients.? In
another study, it was noted that the energy and
protein intake levels of kidney patients were
lower than the recommended value.® Adverse
changes in fluid-electrolyte balance (hyper-
kalemia, hyperphosphatemia, peripheral and
pulmonary edema) may occur in patients who
do not follow their diet.’® Inadequate intake,
losses, metabolic and endocrine disorders,
increased protein catabolism are some of the
common causes of nutritional problems in
these patients."* Dietary incompatibility nega-
tively affects patients’ mortality and morbidity
rates.’

Products for the use of patients with CKD
have been developed and marketed to regulate
the meals of these patients. In this study, new
recipes have been developed in order to
prevent the decrease in appetite, to control the
loss of liquid electrolytes due to vomiting, to
help patients fee better by improving their
moral e, to facilitate their adaptation to the diet.

Materialsand Methods

Preparation of recipes

In order to prepare the recipes which are
dternatives to routinely consumed food,
Sabahattin  Zaim University Nutrition and
Dietetics Department Food Preparation
Laboratory was used. The quantities of each of
the using materials are recorded. The methods
used to reduce the sodium, potassium, phos-
phorus mineras, and protein in the new
recipes were recorded by coding separately for
each recipe (Table 1). Modified recipes for
consumption [(with the reduction process of
protein, sodium, potassium, phosphorus) (8
food and 16 recipes)] and standard recommen-

ded recipes [(without the reduction process of
protein, sodium, potassium, phosphorus) (8
food and 16 recipes)] were prepared for
chronic kidney patients. Also, low-protein
commercia ready-made products (flour, pasta,
noodles) were used in some recipes. Recipes’
devel opment stages are summarized bel ow:

Step 1 (Selection of original recipes): Foods
that are rich in sodium, potassium, phos-
phorus, and protein and likely to be frequently
consumed during the day have been selected.
In the meeting held before the study, recipe
preparation methods to be followed during the
data collection were determined. As aresult of
the interviews, it was decided to prepare eight
recipes for two times (Noodle soup with
lentils, boiled meat, split aubergines (with
meat filling), boiled vegetables, green beans
with olive ail, flat bread (baked on a griddle),
banana cake, apple halva). Recipes were
applied as included in the Standard Recipes
book.

Step 2 (Making the recipe suitable for the
kidney diet): To facilitate the consumption of
meals in the origina recipe in the diet of
kidney patients were applied to certain proce-
dures on the recipes. These; Reducing the
portion size, removing al added table salt
(NaCl), applying the various cooking and
preparing (boiling, peeling, etc.) methods,
reducing the contents of protein by eliminating
protein-rich foods or using special products
with low protein, reducing sodium, potassium
and phosphorus contents by reducing or
removing sodium-rich, potassium-rich, and
phosphorus-rich foods (The method applied
for each recipeisgivenin Table 1).

Step 3 (Preparation of the adapted recipe):
After the provision of the necessary funds by
the TUBITAK-2209b, the selected eight recipes
were prepared two times and then were
reported.

Analysis of sodium, potassium, phosphorus,
and protein in recipes

The recipes that are recommended as a stan-
dard for patients with CKD and are applied the
process to facilitate their consumption were
analyzed by ateam specialized in the field at



Table 1. Applied methods to reduce the levels of sodium,ptassium, phosphorous and protein.

Process
- Waiting . . . Using
Recipes in Pouring Peeling | Chopping Boiling Pouring Reboiling Pouring commercial
water water water
coldwater product
Noodle soup with lentils V(1) v (2) v (3)
Boiledmesat v (2) v (3) V(D) v (4)
Split aubergines (with meat filling)
Meat V(D) vV (2) v (3)
Aubergines V(1) v (2)
Boiled vegetables V(D) vV (2) v (3) v (4)
Green beans with oliveoil V(1) v (2) v (3) Vv (4) v (5)
Flatbread (baked on a griddl€) v (1)
Banana cake v (2) V(D) v (3) v (4) v (5)
Apple halva V(1) v (2) v (3) v (4)

Brackets indicate the order of processing.
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the Istanbul Sabahattin Zaim University Food
Analysis Laboratory. Sodium, potassium, and
phosphorus contents were analyzed with the
ICP-M S method. Protein content was analyzed
with the Kjeldahl nitrogen determination
method.>*3

Results

The means of sodium, potassium, phosphorus,
and protein contents of the recipes prepared by
standard and modified methods are shown in
Table 2. Sodium, potassium, phosphorus, and
protein contents decreased after the process.
The highest loss rate in the sodium content
was 59% in modified boiled vegetables) and
the lowest loss rate was 45.8% (in modified
noodle soup with lentils). The highest loss rate
in the potassum content was 53.1% (in
modified boiled vegetables) and the lowest
loss rate was 21.5% (in modified banana
cake). The highest loss rate in the phosphorus
content was 58.9% (in modified flat brad) and
the lowest loss rate was 36.4% (in modified
noodle soup with lentils). The highest loss rate
in the protein content was 75% (in modified
boiled vegetables) and the lowest loss rate was
42.4% (in modified banana cake). Sodium,
potassium, and protein loss in boiled vegetables
were higher than in other foods.

Discussion

In this study, new recipes have been deve-
loped in order to prevent the decrease in
appetite, to control the loss of liquid electro-
lytes due to vomiting, to help patients fed
better by improving their morale, to facilitate
their adaptation to the diet. In the studies, it
was emphasized that patients with CKD have a
poor quality of life compared to the control
graulg and more studies are needed to improve
it.™

Many studies were found that dietary restric-
tions of sodium, potassium, and phosphorus
have been improved the biochemical para-
meters of chronic kidney patients and their
quality of life!® It is recommended that
patients with CKD reduce their daily sodium

intake (below 2000 mg/90 mmol daily).*” Salt
intake widely varies across countries, but it is
often seen that individuas exceed the
recommended amount in most communities.’®
Healthy people take 1425-2070 mg/day phos-
phorus, this varies according to their geogra-
phical regions. However, dialysis patients
should limit their phosphorus intake to 800
1000 mg/day to prevent hyperphosphatemia.’®
High protein food contains more phosphorus.
Milk, meat, ceredl, fish are the main sources of
phosphorus. It is well known that reducing
both protein and phos-phorus may have
beneficial effects on CKD.”

In a study, to reduce the potassium content of
vegetables, the vegetables are diced and kept
in water for the previous night, and then the
vegetables are put in new water and boiled.”
In this study, a similar method was applied and
the green beans selected from the vegetable
group were boiled without meat. As a result of
the process, it was found that there was a loss
of sodium 52.3%, loss of potassium 31%, loss
of phosphorus 47.5%, and loss of protein
60.3% in modified green beans with olive oil.
Another method for reducing the potassium
content is immersion in cold deionized water.
In a study, the potassium content of a kind of
green banana called “matooke” was examined
at different time intervals (2, 4, 6, 8, 12, and
24 h) using this method. In each of these time
intervals, the amounts of potassium in boiling
water and in boiled matooke were determined.
As aresult of this, it was detected that there is
a relationship between the wetting time and
potassium loss of the matooke samples which
are kept in water. However, there wasn't found
any relationship between K loss and wetting
time. According to the result of that study, it
has been determined that the potassium level
of Matooke decreases after the boiled for 60
min while the potassium level of boiling water
increases. This indicates that the potassium in
the banana is passed to the boiling water. In
addition, the effect of baking on the potassium
level of banana was examined. When baking at
200°C for 60 min, it was determined the
potassium in matooke is reduced more than
other degrees and durations.”” In the current



Table 2. Mean of sodium, potassium, phosphorus and protein contents of all recipes.

Sodium Potassium Phosphorus Protein
Process Process Process Process
Recipes Standard | Modified | Loss | Standard | Modified | Loss | Standard | Modified | Loss | Standard | Modified | Loss
(mg/100 (mg/100 (%) (mg/100 (mg/100 (%) (mg/100 (mg/100 (%) | (mg/100 | (mg/100 | (%)
9) 9) 9) 9) 9) 9) 9) 9)

\’,\'Vﬁﬁ‘?;tsl‘l’gp 226.8 1230 | 458 | 2042 1337 | 346 396 252 364 | 102 5.4 471
Boiled meat 299.0 135.0 549 211.7 109.1 48.5 72.4 30.5 57.9 22.3 12.5 44.0
Split aubergines
(with meat 271.2 122.4 549 3115 158.1 49.3 48.5 28.3 41.7 8.1 3.2 60.5
filling)
Boiled 98.6 40.5 59.0 290.2 136.3 53.1 20.3 10.0 50.8 0.8 0.2 75.0
vegetables
Green beans with 110.2 52.6 52.3 195.8 135.2 31.0 31.8 16.7 475 7.8 31 60.3
olive ail
Flatbread (baked | 10 876 | 536 | 1833 882 | 519 | 585 241 | 589 | 86 30 | 652
onagriddle)
Banana cake 130.4 59.5 544 187.5 147.3 215 43.1 20.4 52.7 7.8 45 42.4
Apple halva 90.4 48.7 46.2 132.2 71.9 45.7 24.1 10.7 55.7 2.3 0.8 65.3

Two recipes were prepared from each recipe. And the mean values of sodium, potassium, phosphorus and protein were recorded.
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study, we used a similar method (peeling,
waiting in cold water, boiling). Sodium,
potassium, phosphorus, and protein loss in the
modified banana cake were 54.4%, 21.5%,
52.7%, and 42%, respectively. Additionaly,
peeling, cutting into small pieces, and wetting
overnight are among the methods used for
reducing the potassium. However, in a study
by Beto et al, it is emphasized that the wetting
process is not necessary. They obtained more
effective results by boiling potatoes which are
chopped into small pieces and peeled.” In a
study by Bethke and Jansky, it has been shown
that there is a large decrease in potassium
levels by boiling thinly sliced potatoesand it is
not necessary to complicate the process by
wetting the tuber dices in water before
boiling.* In the current study, the modified
boiling vegetable recipe was prepared by a
similar method. Sodium, potassium, phos-
phorus and protein loss ratios were found to be
58, 86%, 53, 01%, 50, 63%, 73, 03%,
respectively.

In a study, it was found that fermented rice
has two times higher protein and phosphorus
content than boiled rice® Vrdoljak et a
evaluated the effect of various types of heat
treatment [boiling in water (at 100°C), cooking
in steam (at 100°C), fryingin oil (at 170°C and
180°C), or cooking in water added ail
(100°C)] on dry matter, protein, calcium and
phosphorus content in nine different food
[potatoes, carrots (fresh and frozen), green
beans (frozen), chicken, beef, pork, fish
(frozen), rice and pasta]. Some of the types of
heat treatment have significantly reduced the
phosphorus content of various foodstuffs;
27%-43% in fresh and frozen vegetables,
10%—-49% in meat, 7% in pasta, and 22.8% in
rice. The phosphorus content of heat-treated
chicken and beef meat was much lower than
rav meat. It has been concluded that the
boiling of meat can be decreased protein and
especially phosphorus content. In addition,
meats were wetted in the cold water for 1 h
before starting the heat treatment. Then, it was
detected the phosphorus content of meat
further decreased. Boiling in water and cooking
in our own water with low-fat significantly

decreased the phosphorus content without
affecting the protein content. As a result, these
two methods are the most efficient heat
treatment to minimize the phosphorus content
of food stuffs.* In the current study, fermented
nutrients were not used. Boiled meat was
prepared by using similar methods. The
sodium, potassium, phosphorus, and protein
contents of the modified recipe were lower
than standard recipes (percentages of loss were
54.9%, 48.5%, 41.7%, 60.5%, respectively).

Compared to the standard recipe, sodium,
potassium, phosphorus, and protein loss were
detected as 54.9%, 49.3%, 41.7%, and 60.5%,
respectively in modified split aubergines.
Modified lentil noodle soup prepared in the
same way contained 45.8% lower sodium,
34.6% lower potassium, 25.2% lower phos-
phorus, and 47.1% lower protein. In the flat
bread prepared by a similar method, the
sodium loss was 53.6%, the potassium loss
was 51.9%, the phosphorus loss was 58.9%,
and the protein loss was 65.2%. Also, in the
apple halva prepared by a similar method, the
sodium loss was 46.2%, the potassium loss
was 45.7%, the phosphorus loss was 55.7%,
and the protein |oss was 65.3%.

Limitations

The methods applied to reduce the mineral
and protein levels were tried only in eight
foods and the organo leptic characteristics of
the recipes were not been evaluated. Methods
used for recipes should be studied on more
nutrients.  Strengths  of this study; in the
literature, there is no study to reduce the
limited use of nutrients (sodium, potassium,
phosphorus, and protein) that kidney patients
frequently use in their daily lives. In the
current study, it has been studied foods that
kidney patients can use frequently in daily life
but they are not often used due to the
restriction of these foods. Patients can provide
a variety of diets in their daily nutrition by
using these cooking methods.

In conclusion, in this study, the methods in
the literature have been applied to different
recipes in order to decrease the sodium,
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potassium, and phosphorus,

and protein

contents. The applied procedures have ensured
that the amount of these minerals and protein
is lower than standard recipes. These methods
are considered to be feasible in order to
facilitate the dietary adaptation of chronic
kidney patients and to enrich their daily
menus.

Conflict of interest: None declared.
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