
ROCZN. PZH, 2000, 51. NR 2, 141-147

M ARIA BORAWSKA, ANNA WITKOWSKA, RENATA MARKIEWICZ, KATARZYNA  
HUKAŁOWICZ

T H E  E V A L U A T IO N  O F  T O T A L  D IE T A R Y  F IB R E  C O N T E N T  IN 
S T A N D A R D  H O S P IT A L  D IE T S  D U R IN G  T H E  W IN T E R  A N D  S U M M E R

SEA SO N S

OCENA ZAWARTOŚCI BŁONNIKA POKARMOW EGO 
W STANDARDOW YCH DIETACH SZPITALNYCH W OKRESIE ZIMOWYM

I LETNIM

Samodzielna Pracownia Bromatologii 
Akademia Medyczna w Białymstoku,

15-230 Białystok, ul. Kilińskiego 1 
Kierownik: dr hab. M. Borawska

The main aim o f  the study was to determine the total dietary fiber in standard 
diets for hospitalized patients in winter and summer. In the randomized trial 
performed in the winter o f 1995/1996 and summer 1997, we assessed the dietary 
fiber content in 12 standard diets with A O  A C  method. We also made a simula­
tion, where white bread, present in every diet, was replaced by dark bread. The 
change induced statistically significant differences between diets containing white 
bread and dark bread (p < 0.001).

INTRODUCTION

R eg u la r su p p lem en ta tio n  in energy, nu tritive elem ents and  die tary  fiber in food, 
especially in the  d ie ts o f p a tien ts  in public hospitals, may som etim es be problem atical. 
It m ainly dep en d s on the am oun t o f m oney allo tted  daily fo r each patien t. A ccording 
to  T h e  W orld  H ealth  O rgan ization  the d ie t should  provide 27-40  g o f d ie tary  fiber 
per day [7]. T his is considered  as an optim al am oun t to  p reven t som e gas tro in testinal 
diseases, a therosclerosis, co ronary  heart disease and d iabetes [2, 3, 4, 5, 6]. T h e  
com position  o f the m eals in public board ing  institu tions is estab lished  by d ie te tic ians 
accord ing  to  the  national index o f com position  and nutritive values o f  food  products.

T h e  goal o f  o u r study was to  estim ate the total d ie tary  fiber in s tandard  d ie ts 
p rep a red  in w in ter and sum m er for patien ts in a certain  teach ing  hospital. B ecause 
grain  p ro d u cts  w ere provided in every hospital diet, we also sim ulated  a change in 
to ta l d ie tary  fiber induced by rep lacem en t o f w hite b read  fo r dark  b read . This let us 
de te rm in e  the  deg ree  to  which the  a lternative food  p ro d u ct influences the  d ie t’s 
com position .
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MATERIAL AND METHODS

Food samples were collected from one of the major hospitals in the city of Białystok: 6 
samples in the winter -  the time period from December 1995 to January 1996 and 6 samples 
in summer -  from June to July 1997. Tested material consisted of normal hospital diets for 
adults which were composed of breakfast, dinner, afternoon meal and supper taken from the 
“patient’s plate”. Products were divided into three main sources of fiber: grains, vegetables and 
fruits. Diets were homogenized and oven-dried at a temp. 700°C.

Six samples of commercially baked dark bread, which were prepared from wholemeal rye 
flour were sliced into slices of 7 x 8 x 0.7 cm. Six samples of white bread (made from fine wheat 
and rye flours), available in the shops, were cut into slices of size 8 x 12 x 0.7 cm. Both kinds 
of bread samples were oven-dried at temperature 105°C.

Dried products were ground with a commercial mill and stored in a desiccator. Subsequently, 
the material was defatted with petroleum ether. The loss of weight was recorded for final 
correction of total dietary fiber content. The samples were examined with Association of Official 
Analytical Chemists method [1] in duplicate.

All statistical calculations were based on the software statistical program Statistica v.5.0. and 
Student’s T-test was performed for dependent and independent samples to estimate the p value.

RESULTS AND DISCUSSION

T ab le  I shows the  resu lts o f  to ta l d ie tary  fiber d e te rm in a tio n  in w hite  b rea d  and 
d ark  b read .

T a b l e  I . Mean total dietary fibre content (g/100 g) in white bread and dark bread

T his p a r t o f m ateria l allow ed us to  estim ate  to ta l d ie tary  fiber co n ten ts  in w hite  
b read , w hich was an everyday com p o n en t o f the  te sted  hosp ital d iets, and  to ta l d ie tary  
fiber co n ten t in dark  b read , w hich substitu ted  th e  w hite  b rea d  in sim u lated  changes 
o f  o n e  kind o f b rea d  to  an o th er. M ean  fiber co n ten t in w hite  b read  am oun ts  4.58g/100g, 
and  9.53g/100g in dark  b read . S tu d en t’s  T -test displayed significant d istinction  in dark  
b read  in com parison  to  w hite b rea d  (p <  0.001). T hese  resu lts d em o n stra ted  th a t dark  
b rea d  is a very good fiber-rich  p ro d u ct and can b e  used  to  increase  th e  d ie tary  fiber 
c o n ten t in th e  norm al diet, especially in the d ie t o f hosp italized  patien ts.

T h e  de te rm in ed  m ean  d ie tary  fiber con ten ts (Fig. 1) in exam ined hosp ital daily d ie ts 
ranged:

-  in w in ter from  16.9 to  35.4 g /d iet (m ean  value 27.5),
-  in sum m er from  21.4 to  33.9 g /d iet (m ean  26.2).
A fte r  the  rep lacem en t o f  w hite  to  dark  b read , the resu lts varied  respectively:
-  in w in ter from  25.4 to  47.9 g/diet,
-  in sum m er from  33.3 to  47.4 g/diet.
W e observed  the  p resence o f  a statistically significant d ifference betw een  th e  to ta l 

d ie tary  fiber in th e  analyzed daily d ie ts and  sim ulated  change o f  w hite  b rea d  to  dark  
b read  (p  <  0.001). T h e  g rea te r  am oun t o f  fiber in dark  b rea d  than  in w hite  b read  
causes a significant increase o f  d ie tary  fiber, w hat was show n by the  sim ulation .
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T h e  to ta l d ie tary  fiber co n ten ts  in hospital d iets (Fig. 2), w ere  expressed in g/day 
fo r individual g roups o f p roducts (grains, vegetables, fruits). T h e  d ie tary  fiber in the  
te sted  hosp ital d ie ts  was derived  m ainly from  grains -  average value 12.2 g/day in 
w in ter and  15.8 g/day in sum m er. T he second group  o f p lan t p roducts to  supply fiber 
in th e  d ie t w ere vegetables. F ood  portions covered an  average o f 11.5 g d ie tary  fiber 
pe r day in w in te r and 8.5 g in sum m er. In spite o f the  variety o f  cheap  vegetables on 
sale, a significantly low er co n ten t o f fiber was observed in sum m er (p  <  0.05). F ru its 
and fru it p ro d u cts  in hospital food con tained  1.4 g/day o f fiber in w in ter and 1.7g/day 
in sum m er respectively.

A ccord ing  to  the list of p roducts, delivered  from  the hosp ital sto res fo r p rep a rin g  
m eals, a g re a te r  m ean  w eight o f fiber-contain ing  p roducts (grains, vegetab les and 
fru its) was found  in the  w in ter d ie t -  on an average o f 1040 g/day in co n tra st to  sum m er
-  890 g/day. C oncern ing  th e  m ean  die tary  fiber con ten t and  th e  m ean  w eight o f  the  
d iets, the  d ie tary  fiber was relatively decreased  in w in ter -  2.6 g on  100 g than  in 
sum m er -  2.9 g/100 g. In o u r study we observed th a t the  te sted  hosp ital d iets w ere 
unvaried  in sources o f d ie tary  fiber in d ep en d en t o f the  season. G ra in  p roducts w ere 
served at m ost o f  th e  m eals, b u t vegetables only fo r d inner. G ra ins w ere rep resen ted  
m ainly in b read , g roa ts and  noodles. V egetab les w ere the m ost varied  g roup  o f  food 
p roducts, w hereas p o ta to es  w ere served frequently . A lso bee tro o ts , cabbage and ca rro ts  
w ere served du ring  bo th  seasons, and  seasonal vegetables ( le ttuce , tom atoes) only in 
sum m er. F ru its  w ere m ainly fo r b reakfast in the form  o f jam , o r  in w in ter d ie ts for 
d in n e r as congealed  cu rran ts  in drinks. F resh  apples w ere som etim es served for 
a fte rn o o n  m eals during  bo th  seasons.

O u r te sting  also has show n th a t th e re  was no t a considerably  g rea t d ifference 
betw een  the  p ercen tag e  p ro p o rtio n  in d ie tary  fiber co n ten t in individual foodstuffs. 
H ow ever sum m er d iets con ta ined  less fiber from  vegetab les and fru its than  w in ter 
diets. F u rth e rm o re , abou t 30%  o f grains supplied  by the  hospital sto res m ay m eet the 
d ie tary  fiber req u irem en t ranging  from  abou t 50 to  60% . This observation  shows tha t 
grains a re  a large group  o f p roducts which may in fluence to  a g rea t ex ten t d ie tary  
fiber co n ten ts  o f daily food ra tions in hospitals.

CONCLUSIONS

T h e  resu lts d em o n stra te  th a t th e  rep lacem en t everyday o f ea te n  foodp roduc ts may 
evoke significant changes in d ie tary  fiber conten ts. It is only the rep lacem en t o f the 
one co m p o n en t o f the  daily m eals m ay influence the  w hole d ie t com position  and 
enhance  the  adven tageous in fluence o f fiber-rich p roducts to  the  hea lth  and  w ell-being 
o f th e  hosp ital patien ts . O bviously, we have shown only the  exam ple o f possible changes 
in hosp ital nu trition . In som e cases of sim ulation , the  d ie tary  fiber con ten ts exceed 
recom m ended  daily allow ances. H ow ever, an easy way to  increase the  d ie tary  fiber 
co n ten ts  in the  norm al diet, in this case, is to  enrich  hospital m eals in p roduce . As we 
found , th e  assessed daily con ten ts o f d ie tary  fiber in the te sted  hospital d ie ts w ere 
calcu la ted  correctly , how ever th e  com position  o f the  m eals should  be im proved. 
V egetab les and  fru its ough t to  be served a t a g rea te r nu m b er o f  m eals. U ltim ately , 
th e  sources o f  th e  d ie tary  fiber in the  tested  die ts need  to  be m ore varied , in p articu la r 
in foods con tain ing  soluble fiber, such as fruits and legum inous plants.
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TH E EVALUATION OF TOTAL DIETARY FIBRE CONTENT IN STANDARD 
HOSPITAL DIETS DURING TH E W INTER AND SUMM ER SEASONS

Summary

The main aim of the study was to determine the total dietary fiber in standard diets for 
hospitalized patients in winter and summer. In the randomized trial performed in the winter of 
1995/1996 and summer 1997, we assessed the dietary fiber content in 12 standard diets with 
AOAC method. The dietary fiber in the tested hospital diets was derived mainly from grains -  
average value 12.2g/day in winter and 15.8g/day in summer. The second group of plant products 
to supply fiber in the diet were vegetables. Food portions covered an average of 11.5g dietary 
fiber per day in winter and 8.5g in summer. In spite of the variety of cheap vegetables on sale, 
a significantly lower content of fiber was observed in summer (p < 0.05). Fruits and fruit 
products in hospital food contained 1.4g/day of fiber in winter and 1.7g/day in summer 
respectively.

We also made a simulation, where white bread, present in every diet, was replaced by dark 
bread. This let us determine the degree to which the alternative food product influences the 
diet’s composition. The results demonstrate that the replacement everyday of eaten foodproducts 
may evoke significant changes in dietary fiber contents. The change induced statistically signi­
ficant differences between diets containing white bread and dark bread (p < 0.001).
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OCENA ZAWARTOŚCI BŁONNIKA POKARMOW EGO W STANDARDOW YCH 
DIETACH SZPITALNYCH W OKRESIE ZIMOWYM I LETNIM

Streszczenie

Celem badań było oznaczenie zawartości błonnika pokarmowego metodą AOAC w 12 
standardowych dietach szpitalnych w okresie zimowym na przełomie roku 1995/1996 i w okresie 
letnim w roku 1997. Najwyższą średnią zawartość błonnika pokarmowego wykazano w produk­
tach zbożowych -  12,2 g/dzień w dietach zimowych i 15,8 g/dzień w dietach w okresie letnim. 
Warzywa dostarczały 11,5 g/dzień błonnika pokarmowego zimą i 8,5 g/dzień latem. Owoce i ich 
przetwory dostarczały średnio 1,4 g błonnika dziennie w diecie zimą i 1,7 g/dzień w lecie. 
Pomimo większej dostępności w sprzedaży tanich warzyw, stwierdzono znamiennie niższą zawar­
tość błonnika pokarmowego w dietach letnich (p < 0,05).

Wykazano, że symulowana zamiana białego pieczywa na razowe powoduje znamienny wzrost 
zawartości błonnika pokarmowego w diecie (p < 0,001).
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