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Calc ium is one of the  mos t  i m p o r t a n t  m i n e r a l s  tha t  has an  i n d i s p e n s a b l e  
role  to h u m a n  life. Ca lc ium t r a n s p o r t  across the  i n t e s t i na l  mucosa l  cells 
depends  u p o n  mi tochondr ia ,  sod ium ion, specific adenos ine  t r iphospha tase ,  
a so luble  i n t e s t i n a l  c a l c i u m - b i n d i n g  p ro t e in  a n d  b io logica l ly  ac t ive  
me tabo l i t e s  of v i t a m i n  D. I t  is, however ,  no t  ye t  es tab l i shed  how for such 
an act ive  m e c h a n i s m  of t r a n s p o r t  is affected by  o ther  n u t r i e n t s  p r e s e n t  in  
the  diet  i n  c o m b i n a t i o n  w i th  ca lc ium ions. 

The  effect of t e m p e r a t u r e  and  pH, prote ins ,  sugars  on ca lc ium r e t e n -  
t ion  was  inves t iga ted  by  m a n y  au tho r s  (11, 7, 3, 2). Ruoul et  al. (9) f o u n d  
tha t  in  g u i n e a  pigs deficiency in  e i the r  v i t a m i n  C or D leads to a decrease  
in  ca lcemia  and  mine ra l i za t i on .  Also Voroboeva (12) f o u n d  tha t  s u p p l e m e n -  
t a t ion  of v i t a m i n  C to ch i ld ren  increases  the  r e t e n t i o n  of ca lc ium by  
5-12.6 % of the  a m o u n t  ingested.  

I n f o r m a t i o n  c o n c e r n i n g  the  effect of v i t a m i n s  as n a t u r a l l y  occu r r ing  
in  the i r  sources is st i l l  lacking f rom the  l i t e ra tu re .  The  p re sen t  i nves t iga -  
t ion  a ims  to s tudy  the  effect of v i t a m i n  C or ca ro tene  f rom a u t h e n t i c  
sources  and  as n a t u r a l l y  occur r ing  in  orange,  pa r s l ey  a nd  peppe r  ju ices  
on i n t e s t i n a l  ca lc ium absorp t ion .  

Materials and methods 

The present  study was carried out on normal  albino rats with body weights 
ranging from 151 to 244 g from both sexes. The animals were categorised into 
7 groups each of 5. Blood haemoglobin and plasma total protein concentrations 
were determined (table 1). 

The rate of calcium absorption was tested alone and in  combination with 
either ascorbic acid or carotene derived from authentic or na tura l  sources as 
orange, parsley and pepper juices. 

Rate of intest inal  calcium absorption was evaluated by giving each rat an 
oral dose of calcium (equivalent to 20 rag/rat) in the form of calcium phosphate. 
The elevation in the level of plasma calcium was followed during intervals 
of 1, 2 and 3 hours after administrat ion of the orally given dose. 

To test the effect of added vitamins, 50 mg of v i tamin C or 0.2 mg carotene 
were given. Carotene was dissolved in corn oil. When natural ly  accurring 
vi tamins were supplied, 5 ml of each juice from parsley, pepper, or orange were 
given twice during the day before dosing, and another  5 ml together with the 
calcium dose. 
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Table 1. Body weight, plasma proteins and blood hemoglobin of rats used in this 
experiment. 

Groups Body weight Plasma proteins Blood I-Ib 
g g% g% 

1. Calcium alone 153-180 6.33-7.50 14.58-17.82 
164.8 4- 4.3 6.70 • 0.21 16.15 4- 0.57 

2. 3- ascorbic acid 156-244 6.17-7.67 14.58-15.93 
209.8 :t: 17.7 6.97 • 0.28 14.85 q- 0.35 

3. 3- carotene 157-205 6.17-7.67 14.85-17.01 
179.4 4- 9.2 7.03 4- 0.25 16.04 4- 0.49 

4. 3- orange 165-240 6.17-6.67 14.77-17.82 
209.4 4- 13.7 6.40 4- 0.1 15.74 • 0.74 

5. 3- parsley 155-236 6.50-7.83 14.58-17.25 
200.6 4- 15.5 7.06 4- 0.23 15.66 4- 0.48 

6. 4- pepper 151-221 6.17-7.33 14.58-17.55 
194.4 :t: 13.2 6.67 • 0.22 15.93 • 0.59 

7. 4- corn oil 156-220 6.50-7.50 15.12-17.93 
200.6 4- 13.7 6.90 4- 0.19 16.10 ~: 0.48 

Hemoglobin concentration was estimated as described by Wong (13). Plasma 
proteins and calcium in plasma were done according to the procedure of Woof- 
ton (14), Vitamin C and carotene in the fruits and vegetables (orange, parsley 
and pepper) were determined by the methods of Association of Vitamin 
Chemists, 1951. 

Results  

Body weight ,  p l a s m a  pro te ins  a n d  blood h a e m o g l o b i n  of ra ts  are show n  
in  tab le  1. The  level  of fas t ing  p l a sma  ca lc ium a nd  the  va lues  at  1, 2 and  
3 hou r s  a f te r  the  ora l  dose of ca lc ium phospha te  g iven  to n o r m a l  ra ts  are 
shown  in  tab le  2. S i m i l a r  va lues  ob ta ined  for ra ts  g iven  the  ca lc ium dose 
in  add i t ion  to each of ascorbic  acid and  ca ro tene  doses or w i th  orange,  
pa r s l ey  or pepper  ju ices  are  shown  in  t ab le  2. The  v i t a m i n  con ten t s  (C a nd  
carotene)  of the  th ree  ju ices  (orange,  pa r s l ey  and  pepper)  are  t a b u l a t e d  in  
tab le  3. 

Discussion 

The i m p o r t a n c e  of ca lc ium is no t  on ly  because  i t  is the  p r inc ipa l  
c o m p o n e n t  of skele ton,  b u t  also due  to its v i ta l  role in  a v a r i e t y  of essent ia l  
phys io logica l  and  b iochemica l  processes.  Severa l  s tudies  we re  done  to 
c la r i fy  the  mechan i sm  of ca lc ium absorp t ion  f rom the  i n t e s t i n e  (6, 4). 
However ,  few s tudies  were  done  to inves t iga te  the  effect to d i f fe rent  n u t r i e n t s  
on ca lc ium abso rp t ion  (5, 10) and  p a r t i c u l a r l y  as p r e se n t  in  t he i r  n a t u r a l  
sources. 

Our  da ta  showed  tha t  g iv ing  au then t i c  samples  of ascorbic  acid 
toge ther  w i th  ca lc ium e n h a n c e d  the  ra te  of its i n t e s t i na l  absorpt ion .  This  
e n h a n c i n g  act ion was also no ted  w h e n  n a t u r a l l y  occur r ing  v i t a m i n s  were  
admin i s t e red .  S imi l a r  f i nd ings  were  p rev ious ly  r epor t ed  by  Leichsenring 
et  al. (5), who repor ted  t ha t  d u r i n g  s u p p l e m e n t a t i o n  w i th  ascorbic acid 
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Table 2. Fasting plasma calcium and its values 1, 2 and 3 hours after the given 
dose of calcium either alone or with different compounds. 

Ab- 
Compound Plasma calcium mEq/li ter  sorp- 

fast 1 hour 2 hours 3 hours tion 

1. Alone 4.5-5.1 5.0-6.1 4.8-5.2 4.2-4.8 1.20 
4,7 ~- 0.12 5.6 4- 0.19 5.0 4-4- 0.07 4.6 4- 0.12 

2. ~ aseorbie 4.3-5.0 4.8-5.5 6.3-6.7 4.5-5.3 1.40 
acid 4.7 4- 0.14 5.1 4- 0.13 6.5 4- 0.08 4.9 4- 0.16 

0.4 0.3 0.025 0.3 
3. ~ carotene 4.5-4.9 4.7-5.4 4.9-5.9 4.5-5.5 

4.8 4- 0.08 5.0 4- 0.15 5.6 4- 0.18 4.9 4- 0.17 1.18 
0.4 0.3 0.1 0.1 

4. ~ orange 4.8-5.2 6.6-7.9 4.8-5.6 4.6-5.2 
5.0 =]= 0.03 7.1 4- 0.23 5.5 4- 0.17 5.0 4- 0.11 1.41 
0.1 0.005 0.3 0.3 

5. -~ parsley 4.3-5.6 5.2-7.9 5.2-6.1 5.5-7.5 
5.2 4- 0.33 6.4 4- 0.4 5.8 4- 0.15 6.1 4- 0.4 1.24 
0.1 0.025 0.2 0.025 

6. ~ pepper 4.1-4.9 5.9-6.6 4.5-4.9 4.2-4.9 
4.5 4- 0.07 6.2 4- 0.13 4.8 4- 0.23 4.5 4- 0.24 1.38 
0.3 0.025 0.025 0.3 

7. ~- corn oil 4,4--4.6 5.2-5.9 4.1-6.8 3.8-4.7 
4.5 4- 0.05 4.6 :t: 0.15 4.9 4- 0.5 4.2 4- 0.15 1.24 
0.1 0.05 0.05 0.025 

or o range  juice,  ca lc ium abso rp t i on  was  s ign i f ican t ly  increased .  Pepper ,  
a l t hough  its  v i t a m i n  C con t en t  is more  t h a n  t h a t  of orange,  showed 
abso rp t ion  i n d e x  less t h a n  t ha t  of orange.  The  e n h a n c i n g  act ion of o r ange  
ju ice  on ca lc ium absorp t ion  m a y  be a t t r i b u t e d  to its con ten t  of ci tr ic  acid. 
Nordio  and  B r u n i  (8) r epor t ed  tha t  ci tr ic  acid a d m i n i s t r a t i o n  to ra ts  
caused  a m a r k e d  decrease  in  u r i n a r y  ca lc ium excre t ion .  The  l a t t e r  m a y  
ind ica t e  h ighe r  r a t e  of r e n a l  t u b u l a r  r eabsorp t ion .  Pars ley ,  which  is the  
r ichest  i n  v i t a m i n  C con t en t  among  the  th ree  ju ices  used, d id  no t  affect 
ca lc ium absorp t ion .  

G i v i n g  ca ro tene  toge ther  w i th  the  ca lc ium phospha t e  did no t  affect 
ca l c ium absorp t ion .  However ,  the  level  of p l a s m a  ca lc ium af ter  the  first 
h o u r  was  lower  and  reached the  m a x i m u m  at  the  second hour .  This  m a y  

Table 3. Vitamin C and carotene content of the three juices used in this experiment. 

English Latine Vitamin C B-eaxotene 
name name mg % mg % 

Orange Citrus sinesis 48 2.6 
Pepper Capsicum annum 147 1.5 
Parsley Petroselinum crispum 176 25.0 
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i n d i c a t e  t h a t  a l t h o u g h  c a r o t e n e  d i d  n o t  h i n d e r  i n t e s t i n a l  c a l c i u m  a b s o r p -  
t i on ,  y e t  i t  m a y  r e t a r d  t h i s  p r o c e s s  to  a l i t t l e  e x t e n t .  T h i s  m a y  e x p l a i n  
t h e  n o n - e f f e c t i v e  a c t i o n  of  p a r s l e y  to  a b s o r p t i o n  of  c a l c i u m  in  s p i t e  of  
b e i n g  r i ch  in  v i t a m i n  C. P a r s l e y  is v e r y  r i ch  in  c a r o t e n e ,  c o n t a i n s  a b o u t  
16 t i m e s  t h a t  of  p e p p e r  a n d  10 t i m e s  as o r a n g e .  

Summary  

The  effect of v i t a m i n  C or  ca ro tene  e i the r  in the  au then t i c  f o r m  or n a t u r a l l y  
occu r r ing  as in orange,  pa r s l ey  and peppe r  ju ices  on ca lc ium absorp t ion  was  
studied.  Resul t s  ob ta ined  r evea l ed  tha t  ascorbic  acid, o range  and  peppe r  ju ices  
enhanced  in tes t ina l  ca lc ium absorpt ion.  Caro tene  and  pars Iey  p r o v e d  to be 
w i thou t  effect. 

ZusammenJassung 

Die W i r k u n g  yon  V i t amin  C und Caro t in  in  Orangen - ,  Pe t e r s i l i en -  u n d  
Pfe f fe r s~f t en  auf  die Ca lc iumabsorp t ion  im D a r m  w u r d e  untersucht .  Die U n -  
t e r suchungsergebn isse  zeigen, dab Ascorbinsi iure ,  O r a n g e n -  und  P fe f f e r sa f t  die 
Ca lc iumresorp t ion  im D a r m  steigern.  Caro t in  und  Pe te r s i l i e  scheinen ke ine  
W i r k u n g  zu haben.  

Re~erences 

1. Associa t ion  of v i t a m i n  Chemists ,  Inc., Method  of V i t amin  A Assay  (New 
York  1951). - 2. Fournter, P., Cab. Med. L y o n  50, 869 (1974). - 3. Fournier P., 
D. Alic, Y.  Duptas, F. Alic, Acad.  Sci. Ser. D. 276, 1581 (1973). - 4. KallJeIz, F. A., 
R. H. Wassermann, Proc.  Soc. Exp.  Biol. and Med. 139, 77 (1972). - 5. Leichsen- 
ring J. M., M. Norris, M. L. Halbert, J.  Nutr .  63, 425 (1957). - 6. Lou~s, V. A., 
M. D. St. Louis, Arch.  In te rn .  Med. 129, 345 (1972). - 7. Masa~iyo,  K., S e i k a g a k u  
27, 99 (1955). - 8. Nordio, S., R. Bruni, Arch. Studio.  Fis iopatol .  e clin. R icambio  
19, 31 (1955). - 9. Ruol, Y., C. Marnay, N. Thimy, Proc.  Int.  Congr.  Nutr .  1, 303 
(1967). - 10. Schachter, D., D. V. Kimberg, H. Schenker, Amer .  J .  Physiol .  200, 
1263 (1961). - 11. Shikoku, S. I., Igaku  Zasshi  15, 1309 (1959). - 12. Voroboeva, 
A. M., Vop. P i t an  26, 78 (1967). - 13. Wong, S. Y., J. Biol. Chem.  77, 409 (1928). - 
14. Wootton, I. D. P., Mico analysis  in Medica l  B iochemis t ry  (London 1964). 

Au tho r s '  address :  
S. R. Morcos, F. A. EI-Shobaki, Zeinab EI-Hawary, and Nadia Saleh, 

Nut r i t i on  Research  Depa r tmen t ,  Na t iona l  Research  Centre ,  S. H. E1-Tahr i r ,  Dokki,  
Cairo, A. R. E. (Egypt) 


