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ABSTRACT                        Malnutrition is a characteristic feature of inflammatory bowel diseases (IBD), of-
ten due to unhealthy nutritional habits. Therefore, nutritional habits (intake of vegetables and 
fruits) and element content in erythrocytes have been investigated. 50 IBD patients (25 male, 
25 female) and 50 healthy volunteers (35 male, 15 female) were asked to complete a question-
naire. In addition to routine laboratory parameters, Ca, Cu, Fe, Mg, Mn, P, S and Zn content in 
erythrocytes were determined with ICP-OES. Decreased level of Ca (0.975 ± 0.440 µg/g), Mg (1.02 
± 0.24 µg/g) and Zn (0.776 ± 0.482 µg/g) was observed in IBD patients at P<0.05 level compared 
to the control (2.90 ± 2.25 µg/g, 18.28 ± 9.66 µg/g and 1.05 ± 0.48 µg/g). IBD patients consume 
similar foodstuffs to healthy people although in lesser amount. The intake of nutritional antioxi-
dants was almost the same in both groups, whereas element intake differed because of diverse 
nutritional habits. According to the survey, in Hungary healthy people consume about 18-66% 
of essential element requirements. In the case of IBD patients the situation is worse (15-60%) 
because of lesser intake and malabsorption. Lowest element intakes were observed for Ca and 
Zn. The mineral element imbalance in IBD patients probably contributes to their deficiency. 
Since IBD patients and the controls are on similar diet, latent element deficiency may develop 
in healthy volunteers which may enhance the risk of metabolic diseases.
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Materials and Methods

Survey

Methods

Subjects

Table 1. Element content (µg/g) in erythrocyte of healthy con-
trols and sick patients*. 

Elements Control
(N=50)

IBD patients 
(N=50)

Significance
(P < 0.05)

Al 0.364 ± 0.313 0.443 ± 0.189 Not sign.
Ca 2.90 ± 2.25 0.975 ± 0.440 Sign.
Cu 0.029 ± 0.024 0.019 ± 0.005 Not sign.
Fe 24.48 ± 4.48 21.63 ± 2.24 Not sign.
Mg 18.28 ± 9.66 1.02 ± 0.24 Sign.
Mn 0.148 ± 0.234 0.024 ± 0.069 Not sign.
P 13.50 ± 4.14 10.86 ± 1.64 Not sign.
S 67.55 ± 15.90 56.11 ± 7.88 Not sign.
Zn 1.05 ± 0.480 0.776 ± 0.482 Sign.

*Data are presented as mean ± SD.



Results 

Consumption of fruits

Consumption of vegetables

Figure 1. Frequency of fruit consumption.

Figure 2. Amount of fruit consumed.



Total consumption of fruits and vegetables

Discussion

Table 2. Element intake a day from fresh fruits according to the nutritional habits in Hungary.

K Ca Mg Fe P Cu Zn Mn

Control (n=50)
Minimum intake for an individual (mg) 368 75 59 1.2 80 0.1 0.7 0.4
Maximum intake for an individual (mg) 2940 597 469 9.4 642 1.1 5.3 3.1
Weighted mean for the group (mg) 1136 231 181 3.6 248 0.44 2.1 1.2
Minimum intake refer to AR (%) 7.8 7.4 15.0 9.5 10.0 15.8 4.4 17.7
Maximum intake refer to AR (%) 62.5 59.7 120 76.1 80.2 127 35.5 142
Average intake refer to AR (%) 24.2 23.1 46.5 29.4 31.0 48.9 13.7 54.8
IBD patients (n=42)
Minimum intake for an individual (mg) 368 75 59 1.2 80 0.1 0.7 0.4
Maximum intake for an individual (mg) 1840  373 293 5.9 401 0.7 3.3 2.0
Weighted mean for the group (mg) 948 192 151 3.1 207 0.37 1.7 1.0
Minimum intake refer to AR (%) 7.8 7.5 16.3 8.4 10.0 15.8 4.4 18.6
Maximum intake refer to AR (%) 39.0 37.3 81.5 42.1 50.2 79.2 22.2 92.9
Average intake refer to AR (%) 20.2 19.3 42.0 21.7 25.9 40.8 11.4 47.9

AR average requirement (Calculated data according to the DRI, RDA data and the ratio of male and female subjects: 70% males and 30% females in the control 
group, 48% males and 52% females in the IBD group. The following AR values were used in the control group: 4700 mg/day for K, 1000 mg/day for Ca, 390 mg/day 
for Mg, 12.4 mg/day for Fe, 800 mg/day for P, 0.9 mg/day for Cu, 15 mg/day for Zn and 2.2 mg/day for Mn. In the IBD group the following data were obtained: 4700 
mg/day for K, 1000 mg/day for Ca, 360 mg/day for Mg, 14 mg/day for Fe, 800 mg/day for P, 0.9 mg/day for Cu, 15 mg/day for Zn and 2.1 mg/day for Mn.)

Figure 3. Frequency of vegetable consumption.



Table 3. Element intake a day from vegetables according to the nutritional habits in Hungary.

K Ca Mg Fe P Cu Zn Mn

Control (n=50)
Minimum intake for an individual (mg) 19 2.21 2.13 0.05 3.84 0.01 0.03 0.01
Maximum intake for an individual (mg) 1665 189 183 3.87 329 0.62 2.34 0.97
Weighted mean for the group (mg) 444 51 49 1.0 88 0.165 0.624 0.26
Minimum intake refer to AR (%) 0.4 0.2 0.5 0.4 0.5 0.8 0.2 0.5
Maximum intake refer to AR (%) 35.4 18.9 46.9 31.2 41.1 68.7 15.6 44.2
Average intake refer to AR (%) 9.4 5.1 12.5 8.3 10.9 18.3 4.2 11.8
IBD patients (n=42)
Minimum intake for an individual (mg) 19 2.21 2.13 0.05 3.84 0.01 0.03 0.01
Maximum intake for an individual (mg) 1665 189 183 3.87 329 0.62 2.34 0.97
Weighted mean for the group (mg) 429 49 47 0.99 85 0.159 0.60 0.25
Minimum intake refer to AR (%) 0.4 0.2 0.6 0.3 0.5 0.8 0.2 0.4
Maximum intake refer to AR (%) 35.4 18.9 50.8 27.6 41.1 68.7 15.6 46.3
Average intake refer to AR (%) 9.1 4.9 13.1 7.1 10.6 17.7 4.0 11.9

AR average requirement AR (Calculated data according to the DRI, RDA data and the ratio of male and female subjects: 70% males and 30% females in the control 
group, 48% males and 52% females in the IBD group. The following AR values were used in the control group: 4700 mg/day for K, 1000 mg/day for Ca, 390 mg/day 
for Mg, 12.4 mg/day for Fe, 800 mg/day for P, 0.9 mg/day for Cu, 15 mg/day for Zn and 2.2 mg/day for Mn. In the IBD group the following data were obtained: 4700 
mg/day for K, 1000 mg/day for Ca, 360 mg/day for Mg, 14 mg/day for Fe, 800 mg/day for P, 0.9 mg/day for Cu, 15 mg/day for Zn and 2.1 mg/day for Mn.)

Table 4. Element intake a day from fresh vegetables and fruits according to the survey of nutritional habits in Hungary.

K Ca Mg Fe P Cu Zn Mn

Control (n=50)
Average intake (mg) 1580 282 230 4.6 336 0.6 2.72 1.46
Average intake refer to AR (%) 34 28 59 37 42 67 18 66
IBD patients (n=42)
Average intake (mg) 1376 241 198 4 292 0.53 2.3 1.25
Average intake refer to AR (%) 29 24 55 29 36 59 15 60

AR average requirement (Calculated data according to the DRI, RDA data and the ratio of male and female subjects: 70% males and 30% females in the control 
group, 48% males and 52% females in the IBD group. The following AR values were used in the control group: 4700 mg/day for K, 1000 mg/day for Ca, 390 mg/day 
for Mg, 12.4 mg/day for Fe, 800 mg/day for P, 0.9 mg/day for Cu, 15 mg/day for Zn and 2.2 mg/day for Mn. In the IBD group the following data were obtained: 4700 
mg/day for K, 1000 mg/day for Ca, 360 mg/day for Mg, 14 mg/day for Fe, 800 mg/day for P, 0.9 mg/day for Cu, 15 mg/day for Zn and 2.1 mg/day for Mn.) 
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