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ABSTRACT

Background: The K/DOQI guidelines recommend the use of

phosphorus/protein food ratios for proper control of

dietary phosphorus. Evidence exists from tables with

phosphorus to protein ratios for common foods. No such

table exists for common foods consumed by the Spanish

population with ratio estimations. Objectives: To estimate

the phosphorus to protein ratio in foods commonly used by

the Spanish population and to establish its usefulness in the

selection of foods for patients with chronic kidney disease.

Method: Tables with the phosphorus to protein ratio were

prepared from two data sources concerning Spanish food

composition. We evaluated chemical composition per 100g

of raw food. The tables do not include phosphorus

additives. No foods with high ratio of phosphorus to

protein were eliminated in order to allow comparisons

between different foods from each group. Results: Shown

in the tables. Conclusions: The dietary prescription for

patients with chronic kidney disease should take into

consideration not only the absolute phosphorus value of

food consumed, but also the phosphorus to protein ratio of

each food and the total amount of phosphorus in the diet.

The more "natural" a diet is, the more likely that the

patient will reach an acceptable phosphorus to protein

ratio of less than 16mg/g, which does not increase

mortality. There is clearly a need for an educational

program on nutrition and phosphorus sources in which

food ratio tables could be a useful tool for the

multidisciplinary teams caring for renal patients.
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Tablas de ratio fósforo/proteína de alimentos para población

española. Utilidad en la enfermedad renal crónica

RESUMEN

Antecedentes: Las guías K/DOQI recomiendan el uso del ratio

fósforo/proteína de los alimentos para un buen control del fós-

foro de la dieta. Existe evidencia de tablas con el ratio

fósforo/proteína. No existe hasta el momento una tabla de ali-

mentos habituales en la población española con la estimación

del ratio. Objetivos: Estimar el ratio fósforo/proteína de ali-

mentos de uso general en la población española y establecer

su utilidad en la selección de alimentos para los pacientes con

enfermedad renal crónica. Método: Las tablas con el ratio fós-

foro/proteína se han elaborado a partir de dos fuentes de da-

tos de composición de alimentos españolas. Se ha considerado

la composición química por cada 100 g de alimento crudo. Las

tablas no incluyen el fósforo de los aditivos. No se eliminaron

los alimentos con ratio fósforo/proteína elevado para poder es-

tablecer una comparación entre los distintos alimentos de cada

grupo. Resultados: Se encuentran comprendidos en las tablas.

Conclusiones: La prescripción dietética de los pacientes con en-

fermedad renal crónica debería tener en consideración no solo

el valor absoluto de fósforo del alimento en cuestión, sino tam-

bién el ratio fósforo/proteína de cada alimento y el total de la

dieta. Cuanto más «natural» sea la dieta, más fácil será que al-

cance un ratio fósforo/proteína aceptable y mayor probabili-

dad de ser menor de 16 mg/g, no aumentando la morbimorta-

lidad. Resulta evidente la necesidad de establecer un programa

educativo sobre fuentes de fósforo y nutrición en el que la ta-

bla pueda ser una herramienta útil para el equipo multidisci-

plinar que atiende al enfermo renal.

Palabras clave: Enfermedad renal crónica. Ratio

fósforo/proteína. Fósforo dietético.

INTRODUCTION

Hyperphosphatemia in patients with chronic kidney disease

(CKD) contributes to the development of Mineral and Bone
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Disorders (CKD-MBD), constituting an independent risk

factor for morbidity and mortality in patients on dialysis.1-4

Deteriorated renal function causes retention of certain

substances such as phosphorus, as an adaptive mechanism to

the functional loss of nephrons in the context of glomerular-

tubular balance. Phosphorus retention can start in early

stages of CKD (as a probable occurrence in stage 1 and

definitely in stage 2), progressing to hyperphosphaturia and

hyperphosphatemia in stages 4 and 5.5,6

Diet restrictions to limit phosphorus intake must be started

when serum levels of parathyroid hormone (PTH) start to

increase (stage 2) and/or when serum phosphorus levels are

elevated, regardless of stage.5 Restricted phosphorus diets

are an appropriate measure to take in stages 1 and 2 of CKD,

since these stages can be associated with phosphorus

retention, increased fibroblast growth factor 23 (FGF-23),

and hyperphosphaturia.6

Serum phosphorus levels may also be elevated in stages 4

and 5 of CKD, requiring phosphorus restrictions (if these

have not already been put into place) in order to control

serum phosphorus, FGF-23, and PTH levels.5 In stage 5

(patients on dialysis), increased serum phosphorus levels are

one of the main health complications. One of the primary

treatment strategies for this condition is restricting the

consumption of foods rich in phosphorus, without

compromising adequate consumption of proteins.6

The treatment strategies classically used to control

phosphorus levels include diet restrictions, decreased

intestinal absorption rates through the use of phosphorus

binders and removing phosphorus with dialysis therapy (if

therapy has already been started). Despite this, it is difficult

to maintain proper serum phosphorus levels, with the

possible complication of vascular calcifications, a direct

cardiovascular risk factor associated with increased

morbidity and mortality rates.7

Hyperphosphatemia has been associated with difficulty in

reducing phosphorus intake while maintaining adequate

protein intake, difficulties in adequately purifying dietary

phosphorus from the blood in standard haemodialysis (HD)

regimens (and to a lesser degree, peritoneal dialysis [PD]),

and improper compliance for various reasons with phosphate

binder prescriptions.2

A complete understanding of the different phosphorus

sources (organic and inorganic) is essential for the clinical

and dietary management of patients with CKD.7 This

involves an awareness of the different possible phosphorus

sources, the bioavailability  of each, and the importance of

estimating phosphorus to protein ratio, which facilitate

proper phosphorus control while ensuring sufficient

protein intake.

The close relationship between phosphorus and protein

content in common foods makes it difficult to plan a

diet restricted in phosphorus without placing a

restriction on protein intake, especially protein from

animal sources. It is difficult to establish a diet of less

than 1000 mg per day of phosphorus due to the high

protein needs involved, as well as the large quantities of

phosphorus present in processed foods.8 In stage 5 of

dialysis, reduced phosphorus intake should be

accompanied by adequate protein intake and an optimal

dialysis regimen.5

Taking into account this limitation, dietary phosphorus

should be as low as possible, while ensuring adequate

protein intake.5

The K/DOQI guidelines recommend a daily phosphorus

intake of 10-12 mg per gram of protein, or a mean value of

12-16mg phosphorus/g of protein.9 In order to achieve this

goal, the patient must select foods that are good sources of

protein but that contain the lowest content possible of

phosphorus. One method for determining dietary phosphorus

intake is by utilising this average.5

Dietary phosphorus intake is very commonly

underestimated. Food tables do not reflect the phosphorus

contained in additives. These variations in phosphorus

content make it difficult for nutritionists or health care

personnel to accurately estimate phosphorus levels in foods.7

In addition, food producers are not obligated to present

phosphorus content in food labels.10

Since protein intake is an important component in the

treatment of patients with CKD, and since foods rich in

protein are also sources of organic phosphorus, the most

appropriate method for estimating phosphorus intake is the

Phosphorus (mg)/protein (g) ratio of a given food. In this

manner, we can ensure provision of the necessary protein

content associated with the lowest possible phosphorus

content.5,7,11,12

The K/DOQI guidelines recommend using this ratio because

of several advantages5,7,12:

� It is independent of the size of food portion or serving.

� The ratio refers to both phosphorus and protein content,

both of which are important in the nutrition of CKD

patients.

� The ratio is high for foods with high phosphorus content

in additives, but with the same amount of protein.

� Its use allows for consuming foods with an adequate

ratio, when assessing these foods based solely upon

phosphorus content would exclude them from the diet of

a patient with CKD.

� The ratio singles out foods with excessive phosphorus

content and low protein content.
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(milligrams) and protein (grams) in each food, the

phosphorus/protein ratio was estimated. The tables do not

include phosphorus content in additives, since the primary

food content sources have not analysed phosphorus levels

in additives.

We did not eliminate foods with a high phosphorus/protein

ratio in order to establish a comparison between the different

foods in each group.

We also included the potassium and sodium content of each

food, since these are other basic dietary components that

these patients must monitor. The tables include the content

of raw foods, not taking into account processing techniques

that might decrease potassium levels.

DISCUSSION

Appropriate serum phosphorus levels decrease morbidity

and mortality rates in renal patients (cardiovascular risk and

MBD), which indicates the need for treatment strategies to

ensure proper control of this parameter. The basic strategy is

to apply multiple educational approaches (food plans +

correct use of phosphate binders, etc.), along with the most

appropriate dialysis technique, whether HD or PD, as well as

choosing the optimal phosphate binder for compliance with

the prescription.

In terms of dietary phosphorus sources, there are two

different forms of phosphorus that have different

implications for phosphataemia: organic phosphorus and

inorganic phosphorus.

Organic phosphorus is found naturally in protein-rich

foods, both from animal and plant sources. Organic

phosphorus is hydrolysed in the intestinal tract and then

absorbed as inorganic phosphorus.8 In general, only 30%-

60% of organic phosphorus is absorbed, depending on the

digestibility of the nutrients, the dietary bioavailability  of

the phosphorus, the level of activation of gastrointestinal

vitamin D receptors, and the presence or absence of

components that could bind to phosphorus or interfere

with their absorption, such as aluminium or nicotinic

acid.7,8,12

Phosphorus derived from animal proteins is stored within the

cells, and is easily hydrolysed and absorbed. The primary

phosphorus sources of this kind are red meats, poultry, fish,

eggs, and dairy products. Animal-derived phosphorus is

more digestible than phosphorus derived from plant

sources.7,12

Organic phosphorus in plants is found in seeds, nuts, and

legumes, in contrast to fruits and vegetables, which have

only trace amounts of this mineral.7

The disadvantage of using the phosphorus/protein ratio and

absolute phosphorus levels is that these methods do not

provide information regarding bioavailability  or intestinal

absorption of phosphorus that is derived from different types

of foods. However, these remain useful tools for dietary

management and education of patients with CKD.7,12

Brazilian medical guidelines recommend expanding the

consumption of foods with the lowest possible phosphorus

(mg) to protein (g) ratio and minimising the consumption of

foods that contain phosphorus in the form of additives

(phosphoric acid, polyphosphates and pyrophosphates).11

Risk of death is greater in patients on HD who maintain a

total dietary phosphorus/protein ratio above 16 mg/g.13

Evidence also exists that nutritional education regarding

additives commonly found in foods produces a significant

reduction in phosphataemia values among patients on HD.3

A food education programme would provide better

awareness at the moment of selecting foods based on

phosphorus to protein ratios, thus achieving a better control

of phosphorus values, general nutritional parameters, and

bone mineral metabolism in patients with CKD.14

Food tables have been published in the medical literature

providing phosphorus to protein ratio.2,5,7,8,12,15-17 However,

until now, no phosphorus/protein tables have been elaborated

based on food consumption in Spain.

OBJECTIVES 

To estimate the phosphorus/protein ratio of foods commonly

consumed by the Spanish population and to establish the

usefulness of these ratios in the selection of foods by CKD

patients.

METHOD

We created phosphorus/protein ratio food tables using the

information provided by two different sources regarding the

nutritional composition of foods:

� The Spanish database of food contents (BEDCA), which

forms part of the «Red de Excelencia Europea» (EuroFir)

network of excellence and has been approved by the

Spanish Ministry of Science and Innovation and the

Ministry of Health and Public Policy.18

� The Mataix Verdú food tables elaborated by the

University of Granada.19

Chemical composition was determined based on 100g of

raw food. In order to facilitate the analysis, we formed

different food groups. Based on the value of phosphorus



Unlike phosphorus from animal protein sources, which is

stored within the cells, phosphorus derived from plant

protein sources is stored as phytic acid or phytate. Humans

do not express the degrading enzyme phytase, the

bioavailability of P from plant-derived food is relatively low,

usually less than 50%.7,8,12

In individuals without CKD, if the same quantity of

phosphorus is ingested from both animal and plant protein

sources, urine phosphorus excretion is greater in diets rich in

animal protein, which would indicate that in patients with

CKD, a greater intake of plant-derived protein would not

necessarily cover all the protein needs of the patient, but this

would aid in improving the control of phosphorus levels.

However, there are certain considerations to take into

account. Firstly, the biological quality of plant-derived

protein is inferior to that of animal-based protein, and so in

individuals with protein deficiencies, this type of diet might

provide insufficient protein. It is also important to point out

that we have yet to elucidate the effects that probiotics could

have on phosphorus levels due to the presence of the enzyme

phytase, which could influence the absorption of phosphorus

from plant-derived sources.7

Inorganic phosphorus is the primary component found in

several food additives that are used in the processed foods

industry.20 Common sources of inorganic phosphorus are

bottled drinks, frozen foods, breakfast cereals, processed

cheeses and cheese spreads, instant products, precooked

meals, sausages, crackers, pastries, cola products, etc.3,7,10,11,21

Inorganic phosphorus is not bound to proteins, and is found

in the form of salts (polyphosphates, phosphoric acid) that

are easily dissociated, making this form of phosphorus

quickly absorbed in the intestines.20 Between 90% and 100%

of inorganic phosphorus is absorbed by the intestines, as

compared to 40%-60% of organic phosphorus naturally

found in foods.4,7,10,12,22

In this manner, additives have a greater impact on

hyperphosphatemia than a similar quantity of naturally

derived organic phosphorus.3,23,24

Sullivan et al. observed a significantly greater difference

between Phosphorus values obtained from chemical

analysis and those from food tables if comparing the same

foods that were treated with additives. The authors

concluded that food tables do not reflect the true

phosphorus content of these foods, since they do not take

into account the phosphorus contained in additives. In

addition, the lists of ingredients found in fast foods are often

incomplete, making it difficult to identify the phosphorus

content derived from additives. A simple awareness of foods

that contain Phosphorus does not allow for a precise

estimation of the true content of this element.4 As a result,

total avoidance of processed foods is ideal.

The amount of phosphorus contained in animal-derived

protein sources varies.2,7 We must also point out that

phosphorus from non-protein sources varies widely and is

generally high.2

phosphorus to protein ratio vary widely between different

protein sources, which would suggest that phosphorus intake

can be reduced while still maintaining an adequate protein

intake.2

Dairy products are a challenge for nutritionists.25 In the

case of milk, there is virtually no difference in terms of

phosphorus content between whole milk, 2%, or skim

milk, all of which have a high ratio (Table 1). However,

2% milk is recommended, since this has the lowest

phosphorus/protein ratio and the lowest potassium content

as compared to whole or skim milk, and provides a good

source of fat-soluble vitamins. Despite the fact that soy

milk has a lower phosphorus/protein ratio than 2% cow’s

milk (14.68mg/g vs. 26.56mg/g), soy milk may also

contain phosphorus additives.25

Different types of cheese can contain a wide range of

phosphorus levels, which may be organic or inorganic in

nature depending on the processing methods used.7 Cottage

cheese and spreadable cheeses are good options, especially

for patients whose calorie and protein requirements are high

(Table 1).

Egg whites, which are sources of protein with a high

biological value and a protein digestibility corrected amino

acid score (PDCAAS) of 97%,26 have an ideal

Phosphorus/protein ratio (1.42mg/g protein), and also do not

contain cholesterol, making this a healthy source of protein

for patients on dialysis. In contrast, egg yolks have a high

ratio and contain large quantities of cholesterol (Table 1).7,12,18

Red meat, pork, and poultry all have low quantities of

phosphorus (mean 9.2mg/g protein) along with large

quantities of high-quality protein, making these, along with

egg whites, optimal sources of dietary protein.18

When choosing meat products for inclusion in the daily diet,

patients should be careful about precooked or cured meats,

and those with additives. Oftentimes, fresh meats are

injected with a solution of water, sodium, Phosphorus,

potassium, and antioxidants.15 This type of meat provides the

consumer with a quick solution for daily food planning. In

addition, additives maintain the integrity of the meat during

cooking. Phosphate salts help maintain good colour, retain

moisture, and prevent the meat from going rancid, which

means that meats with these additives have a longer shelf life

and present a more appealing image to consumers. However,

these meats provide high quantities of sodium and

phosphorus.8 Currently, there is no practical way of knowing

the exact amount of added phosphate present in these meats.
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Table 1. phosphorus to protein ratio per 100g of uncooked food from organic animal sources

Food Protein  (g) Phosphorous  Phosphorous Potassium Sodio

(mg) /protein ratio (mg) (mg)

DAIRY PRODUCTS

Soy milk 3.2 47 14.68 191 3
Almond milk 14.5 280 19.31 420 18
2% cow's milk 3.2 85 26.56 166 46
Skim milk 3.3 88 26.66 174 45
Whole milk 3.06 92 30.06 157 48
Goat's milk 3.4 103 30.29 185 45
Low-calorie cheese spread 14.2 150 10.56 190 480
Low-fat white cheese 12.39 134 10.81 86 -
Cottage cheese 12.31 150 12.18 88 230
Generic aged cheese 35.77 470 13.13 82 620
Burgos fresh cheese 12.4 170 13.70 121 272
Brie cheese 17.2 303 17.61 119 593
Cheddar cheese 26 470 18.07 100 700
Manchego cheese 28.77 520 18.07 100 670
Mozzarella cheese 19.5 428 21.94 67 373
Edam cheese 20.7 462 22.31 - -
Fresh goat cheese 19.8 818 41.31 90 480
Cream cheese 15.63 754 48.24 149 1139
Fat-free vanilla yogurt 5.3 132.2 24.94 146.6 44.4
Natural fat-free yogurt 4.3 109 25.34 187 57
Natural sweetened fat-free yogurt 4.5 123 27.33 191 66
Yogurt with strawberries 2.7 75 27.77 117.3 38.8
18 % liquid milk fat 2.51 65 25.89 130 45
EGGS

Chicken egg white 10,5 15 1,42 142 160
Whole egg 12.5 200 16 130 140
Chicken egg yolk 16.5 520 31.51 97 50
HAM

Iberian serrano ham 43.2 157.5 3.64 153.1 1110.9
Acorn-fed Iberian ham 33.2 191 5.75 655 1935
Serrano ham 28.8 167 5.79 250 2130
Lean serrano ham 28.6 190 6.64 - -
Cooked ham 19 239 12.57 270 970
COW MEAT

Raw beef tenderloin with separable fat 20.2 200 9.90 350 60
Lean beef sirloin 20.19 210 10.40 328 92
Veal cutlets 17 200 11.76 350 60
Liver 21.1 358 16.96 325 96
PORK

Pork loin 18 151 8.38 212 63
Pork chops 19 166 8.73 285 69
Pork sirloin 21 230 10.95 420 53
Liver 21.4 350 16.35 330 87
POULTRY

Raw chicken wings. skin on 18.33 132 7.20 156 73
Raw chicken breast. skin on 23.1 196 8.48 255 65
Raw turkey breast. skin on 24.12 210 8.70 333 46
Whole duck 19.7 200 10.15 280 80
Raw turkey thigh. skin on 18.9 211 11.16 201 71
RABBIT

Free-range rabbit 20.7 258.53 12.48 403.77 56.6
LAMB

Rack of lamb 15.6 170 10.89 320 75
Lamb chops 15.4 170 11.03 230 60

Continues on next page >>
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Nutritional labelling does not require a description of

phosphorus content or the type of phosphate salt used in

food processing, making this information the sole property

of food producers.27

The phosphorus/protein ratio varies for fish, crustaceans, and

other seafood (ranging from 7.53mg/g to 23mg/g), so it is

recommended to select those foods with a ratio < 16 mg/g.

Salmon has always been considered as a fish with a high

absolute phosphorus content. However, it has an acceptable

ratio of 13.58mg/g, lower than flounder or pout (Table 1).18

Frozen fish is pre-treated with a sodium polyphosphate

solution prior to freezing in order to prevent the loss of

protein during the thawing process, and this added

phosphorus content should be taken into account when

purchasing foods.8

Whole eggs, legumes, breakfast cereals, milk, cheese, yogurt,

nuts, and precooked foods tend to have a high ratio (Table 1,

2, and 3). However, phosphorus contained in legumes and

nuts comes in the form of phytic acid, and so is associated

with a decreased rate of intestinal absorption. Even so, we

Cuntinues table 1. Phosphorus/protein ratio per 100g of uncooked food from organic animal sources

FISH AND SEAFOOD
Stingray 20.56 155 7.53 250 90
Crab 19.5 160 8.20 270 370
Octopus 17.9 170 9.49 230 363
Prawn 22.44 215 9.58 221 305
Cod 18.2 180 9.89 340 68
Mackerel 15.4 157 10.19 420 39
Shrimp 17.6 180 10.22 330 190
Anchovy 17.6 182 10.34 331 116
Larval eel 16.3 170 10.42 270 90
Tuna 22 230 10.45 400 47
Mahi-mahi 17 180 10.58 300 73
Conger 19 202 10.63 340 50
Perch 18.6 198 10.64 330 47
Grouper 19.4 210 10.82 255 80
Squid 14 158.5 11.32 316.33 136.5
Atlantic squid 16.25 190 11.69 280 110
Hake 11.93 142 11.90 294 101
Turbot 16.1 192 11.92 290 114
Bonito 21 254 12.09 252 39
Cockle 10.7 130 12.14 314 56
Clam 10.7 130 12.14 314 56
Derbio 20 250 12.5 430 110
Horse mackerel 18.68 244 13.06 386 84
Trout 15.7 208 13.24 250 58
Salmon 18.4 250 13.58 310 98
Pout 17.4 250 14.36 320 80
Swordfish 18 261 14.5 346 116
Eel 19.97 310 15.52 270 89
Spider crab 20.1 312 15.52 270 370
Vieira 12.48 195 15.62 338 156
Sole 16.5 260 15.75 230 100
Frozen whiting 11.75 190 16.1 270 100
Roosterfish 15.8 260 16.45 250 150
Monkfish 15.9 330 20.75 284 41
Mussel 10.8 236 21.85 92 210
Barnacle 13.6 312 22.94 330 18
Oyster 8.15 187.5 23.00 240 395
Sardine 18.1 475 26.24 24 100
SAUSAGES
Blood sausage 19.5 80 4.10 210 1060
Chorizo 27 270 10 180 1060
Frankfurter 12.7 173 13.62 170 900

Source: bibliographic references 18 and 19
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must keep in mind the high potassium content of legumes,

nuts, and certain cereals, which creates the need for including

potassium content information in food tables.18

Ham, which is widely consumed in Spain, does have

acceptable ratios (3.64-12.57mg/g), although food tables do

not include the phosphorus content of food additives that are

found in this type of meat (known as “hidden phosphorus”).

If these additives are taken into account, it is probable that

the ratio would increase along with a higher biological

availability of the phosphorus contained.18

Sauces, baked goods, and cereals contribute to phosphorus

intake while providing only minimal amounts of protein with

poor biological value (Table 2 and  3). Within the group of

baked goods, the lowest ratios are found in cookies without

toppings and Maria brand cookies, which can be

recommended as an occasional replacement for bread.

Chocolate is another important source of phosphorus, with

an average ratio of 230mg/100g of food (Table 3).18

Cola drinks contain high amounts of inorganic phosphorus, in

addition to phosphate salt additives used to improve flavour.8

The low bioavailability  of the phosphorus contained in

vegetable proteins is an advantage when designing a diet

with a low phosphorus intake.8 In a plate of 50g of white rice

Table 2. Phosphorus/protein ratio per 100g of uncooked food from organic plant sources

Food Protein  Phosphorus  Protein/phosphorus  Potassium  Sodium  

(g) (mg) ratio  (mg) (mg)

(mg/g)

CEREALS 

Wheat semolina 12.6 143 11.34 193 3

Raw puff pastry 4.85 57 11.75 66.5 340

Wheat flour 10 120 12 135 3

Wheat and chocolate cereal 8 100 12.5 400 400

Raw pasta 12.5 167 13.36 236 5

White rice 7 100 14.28 110 6

Raw whole-wheat pasta 13.4 258 19.25 215 8

Muesli-based breakfast cereal 10.3 288.7 28.02 - -

Corn and wheat-based breakfast cereal 6 170 28.33 0 600

Whole-grain rice 7.5 303 40.4 223 6

Wheat. oat. corn. honey. and nut-based 11 360.7 32.79 335 775

breakfast cereal

Corn starch 0.26 13 50 3 9

LEGUMES

Lentils 24.77 256.04 10.33 463.05 226.78

Peas 21.6 330 15.27 900 40

Garbanzo 19.31 310 16.05 1000 30

Pinto bean 23.58 407 17.26 1406 24

Dried soy bean 35.9 660 18.38 1730 5

White beans 21.1 426 20.18 1337 15

Dried lima bean 26.1 590 22.60 1090 11

BREAD

White loaf bread 8.3 90 10.84 120 650

Baguette 9.65 110 11.39 120 570

Hamburger bun 7.54 150 19.89 110 550

Apple cake 3.5 87 24.85 117 626

NUTS

Walnut 14 304 21.71 690 3

Sunflower seed 27 651 24.11 710 3

Almond 19.13 524.88 27.43 767.25 10.36

Hazelnut 12.01 333 27.72 636 6

Source: bibliographic references 18 and 19.
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Table 3. Phosphorus/protein ratio per 100g of uncooked food from sources with inorganic Phosphorus

Food Protein (g) Phosphorus  Phosphorus/protein Potassium Sodium

(mg) ratio (mg) (mg)

(mg/g)

BAKED GOODS

Palmera 5 50 10 76 431

Croissant 7.5 95 12.66 136 492

María cookies 7.08 90 12.71 110 217

Generic baked goods 7 91 13 78 178

Chocolate chip cookies 6.2 82 13.22 92 220

Doughnut 6.1 81 13.27 102 443

Whole-wheat crackers 10 133 13.3 200 300

Ensaimada 5.7 79 13.85 84 294

Chocolate croissant 5.6 87 15.53 170 110

Cookie. generic 6.76 124.42 18.40 169.75 409.9

Churro 4.6 108 23.47 146 2

Chocolate doughnut 3.7 107.3 29 103.4 440.6

Madeleine 6.1 231 37.86 88 211

CHOCOLATES

Dark chocolate with almonds 8.2 219 26.70 460 106

Milk chocolate 9.19 261 28.40 465 58

Milk chocolate with almonds 8.6 246 28.60 441 106

White chocolate 8 230 28.75 350 110

Dark chocolate 4.7 181.33 38.58 359.67 12.33

SAUCES

Low-calorie mayonnaise 1 1 1 10 750

Bolognese sauce 8 79 9.87 310 430

Barbeque sauce 1.8 20 11.11 170 810

Ketchup 3.4 40 11.76 480 910

Un-reconstituted soup packet 10.99 194.4 17.68 319.2 613.2

Bechamel sauce 4.1 110 26.82 160 400

DRINKS AND REFRESHMENTS

Lemonade 0.5 11 22 82 2

Cava 0.2 7 35 48 4

Orange flavoured drink 0.1 4 40 40 1

Alcohol-free beer 0.38 20 52.63 40 2.6

Dark beer 8-9º 0.6 33.5 55.83 92 11.5

Rose wine 0.1 6 60 75 4

Red wine 0.23 14 60.86 93 4

Beer 0.5 55 110 37 4.4

White wine 0.1 15 150 82 2

Tonic water trace 0 Not applicable 0 2

Cognac 0 0 Not applicable 2 2

Gin 0 0 Not applicable 0 2

Orange soda trace 1 Not applicable 18 6

Cider trace 3 Not applicable 72 7

Rum 0 5 Not applicable 2 1

Whisky 0 5 Not applicable 2.8 -

Low calorie soda (Coca-Cola light) 0 12 Not applicable 4 7

Soda (Coca-Cola) 0 15 Not applicable 1 8

OTHER SOURCES

Canned tuna in oil 26.23 200 7.62 267 347

Lasagne 6.3 93 14.76 159 181

Precooked pizza 8.2 179 21.82 201 520

Canned meatballs 6.8 243.2 35.76 614.3 929.3

Source: bibliographic references 18 and 19
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and 50g of lentils, there is approximately 16g of protein and

180mg of phosphorus. However, only 30% of the phosphorus

would actually be absorbed (54mg). In contrast, the same quantity

of meat-derived protein would provide more phosphorus. For

example, 100g of flounder would contain 16g of protein and

260mg of phosphorus, and 16g of protein from chicken breast

would contain approximately 140mg of phosphorus. For this

reason, a mixed diet is recommended in which an average 60% of

the phosphorus contained in food is actually absorbed. 

A diet primarily based on fast food and processed meats as

the major sources of protein would involve a greater intake

and uptake of phosphorus than a similar diet based on fresh,

unprocessed foods, which contain only naturally occurring

forms of phosphorus.8

It would be a major advantage for patients with CKD to have

information provided on nutrition labels regarding the added

phosphorus content of each food. However, in the absence of

this information, wary consumers should closely read the

ingredients list on food labels and choose only those foods

that do not contain phosphorus-based additives.2,8

Techniques such as submerging foods in water or boiling

them could also help reduce phosphorus content.8,28

Patients with CKD must receive training regarding “hidden

sources” of phosphorus, such as precooked meats with

additives. This could be facilitated by providing a list of locally

found brands and their contents.27 In patient waiting rooms,

educational materials could be provided indicating which foods

contain hidden sources of phosphorus. Food lists and images

provide a useful alternative for nutritional education of patients

with CKD.22 The more a patient knows about the foods he/she

eats and what they contain, the better the choices made will be.27

These tables do suffer the limitation that, in the absence of

information from an analysis of phosphorus contained in

additives, the true mineral content of foods that could

contain these additives is hard to estimate. However, as a

general rule, patients should select natural foods that are not

processed and do not contain additives. Analysis of

processed foods and the development of tables with

corresponding phosphorus to protein ratio would be useful

for renal patients, especially when selecting foods during

special situations (eating out, social gatherings, etc.).

The dietary recommendations for patients with CKD must be

made on an individual basis taking into account nutritional

needs, tastes, and feeding habits during daily activities.29 Our

efforts to restrict phosphorus intake should be concentrated

on limiting foods with phosphorus-based additives, not foods

with high protein content.4,20

In order to adequately control phosphorus intake in diet

plans, we must implement education programmes and

monitor patient compliance with diet restrictions. This

requires multidisciplinary teams with an active participation

of nutritionists in the care of patients with CKD.5 Specialised

nutritionists in CKD should educate and encourage patients

to read food ingredient labels with the specific goal of

assessing phosphorus content.

To conclude, for patients with CKD, a mixed diet of foods

with animal and plant-derived protein sources is

recommended, while minimising the intake of processed

foods that contain food additives.7 The more “natural” the

diet, the easier it will be to reach an acceptable

phosphorus/protein ratio (less than 16mg/g).

Diet restrictions for patients with CKD must take into

account not only the absolute value of phosphorus contained

in the food in question, but also the phosphorus/protein ratio

contained in each food and the overall diet.7,13
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