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T h e  ed ib l e  a n d  s o m e  of the  n o n - e d i b l e  pa r t s  of 27 s a m p l e s  of v a r i o u s  
v e g e t a b l e s  a n d  f ru i t s  w h i c h  are c o m m o n l y  u s e d  for h u m a n  c o n s u m p t i o n  
in  the  W e s t e r n  zone  ( Jeddah)  we re  a n a l y s e d  for t he i r  v i t a m i n  C c on t e n t s .  I t  
was  f o u n d  tha t  v i t a m i n  C is p r e s e n t  i n  good  a m o u n t s  in  p e p p e r  (sweet ,  
g r e e n  hot ,  a n d  red  hot), s p i n a c h ,  c abbage ,  peas,  pars ley ,  swee t  pota to ,  
r a d i s h  a n d  cau l i f lower .  I t  was  c o n c l u d e d  tha t  the  v i t a m i n  C level  of 
v e g e t a b l e s  a n d  f ru i t s  is a f fec ted  b y  the  l o n g  h o u r s  of s u n s h i n e  a n d  t he  ho t  
c l ima t e  a n d  severa l  o the r  factors .  T h e  s t ud i e s  s h o w e d  tha t  s o m e  of t h e  
n o n - e d i b l e  pa r t s  c a n  also be  u t i l i zed  as a s o u r c e  of v i t a m i n  C. 

N u m e r o u s  r epo r t s  h a v e  b e e n  p u b l i s h e d  a b r o a d  on  the  a sco rb i c -ac id  
c o n t e n t  of va r i ous  foods tu f f s  (1, 2, 3). A s c o r b i c  ac id  is w i d e l y  d i s t r i b u t e d  
t h r o u g h o u t  the  foods  of the  wor ld ,  b u t  is f o u n d  ch ie f ly  in  p l a n t  p r oduc t s ,  
e spec i a l l y  r a p i d l y  g r o w i n g  v e g e t a b l e s  a n d  frui ts ,  w h e r e a s  g ra ins  a n d  cere- 
als c o n t a i n  a l m o s t  none .  Oliver (1936) has  s h o w n  tha t  s torage,  e v e n  for a 
day  or so, r e su l t s  in  the  loss  of a s c o r b i c  ac id  f r o m  v e g e t a b l e s  s u c h  as n e w  
po ta toes ,  s p i n a c h ,  carrots ,  a n d  a s p a r a g u s  t ips .  S t o r a ge  in  a c l a m p  as 
po ta toes  are s to red  lowers  the  a sco rb i c  ac id  p rogress ive ly .  In  S e p t e m b e r  a 
m a i n - c r o p  of po ta to  m a y  s ta r t  w i t h  30 m g  per  100 g a n d  c ou l d  be s u n k  to 
the  fo l l owing  March  to the  low f igure  of 7 mg.  V i t a m i n  C occur s  in  a n i m a l s  
a n d  v e g e t a b l e s  (5) e x t e n s i v e l y  b u t  h a p h a z a r d l y .  F r e s h  r aw frui ts  a n d  
v e g e t a b l e s  c o n t a i n  it, ye t  few a n i m a l s  n e e d  it. Peop les ,  m o n k e y s ,  a n d  
g u i n e a  p igs  get  it f rom sources  o u t s i d e  the i r  bodies ,  o the r  spec ies  m a k e  
the i r  o w n  (4). 

B e c a u s e  peop le  m u s t  d e p e n d  o n  o u t s i d e  s u p p l i e s  of v i t a m i n  C, we  
a i m e d  in  the  p r e s e n t  w o r k  at  k n o w i n g  w h i c h  local  foods  f u r n i s h  it. 

Mater ia l  and m e t h o d  

The edible and non-edible parts of a total of 27 samples of various vegetables and 
fruits which are in commonly available in the market (Jeddah) for human  consump- 
tion were obtained in the morning during the months of March, April, May, and 
June. The vitamin C content was determined by the N-bromo succinamide method 
(6). 

*) Permanent  address: Laboratory of Biochemistry (National Research Centre, 
Dokki, Cairo, Egypt). 
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R e s u l t s  a n d  d i s c u s s i o n  

The  da ta  o b t a i n e d  ( table  1) r e v e a l e d  t ha t  in  g e n e r a l  t he  v i t a m i n  C 
c o n t e n t  of c o m m o n l y  u s e d  v e g e t a b l e s  a n d  f ru i t s  is r e l a t ive ly  lower  t h a n  
the  v a l u e s  p r e v i o u s l y  r e p o r t e d  in  m a n y  coun t r i e s .  

F r e s h  s p i n a c h  ( S p i n a c e a  oleracea)  s h o w e d  v i t a m i n  C r a n g e d  f r o m  38.8 
to 45.4 ( m e a n  40.8) m g  pe r  100 g. T h e  p r e s e n t  va lues  are s imi l a r  to the  
v a l u e s  (28.5 to 49.6 rag%) p r e v i o u s l y  r e p o r t e d  (6). H o w e v e r ,  t he  o b t a i n e d  
va lues  are s l igh t ly  lower  t h a n  the  r e p o r t e d  v a l u e s  (50.0 a n d  51.0 mg)  (7, 8). 

P e a s  ( P i s u m  s a t i v u m )  h a v e  v i t a m i n  C leve ls  r a n g i n g  f r o m  37.1 to 43.5 
( m e a n  41.3) rag%,  w h i c h  is s l igh t ly  lower  t h a n  the  r a n g e  of 39.2 to 47.1 
p r e v i o u s l y  r e p o r t e d  (6). I n  con t ra s t ,  the  p r e s e n t  r a n g e  is h i g h e r  t h a n  the  
r e p o r t e d  (8) r a n g e  of 21.0 to 27.0 m g  pe r  100 g. 

O k r a  (H ib i s cus  e s c u l e n t u s )  c o n t a i n s  v i t a m i n  C r a n g i n g  f rom 8.48 to 17.4 
( m e a n  11.1) m g % ,  w h i c h  is c o n s i d e r a b l y  lower  in  r e spec t s  to the  r a n g e  of 
22.2 to 33.2 m g %  p r e v i o u s l y  r e p o r t e d  (6). T h e  dec rea se  in  the  v i t a m i n  level  
m a y  be  d u e  to the  v a r i a t i o n s  of t he  size, w h i c h  m a y  be  a factor,  or to the  
d i f f e r ence  i n  t he  g r o w t h  cycle.  Also  the  ho t  c l i ma t e  acce le ra t e s  t he  
d e s t r u c t i o n  of v i t a m i n  C af ter  c u t t i n g  the  p lan t s .  

Table 1. Vitamin C content of edible parts. 

Name Range Mean 
from to 

mg per 100 g 

Spinacea oleracea 
Pisum sativum 
Hibiscus esculentus 
Phaseolus vulgaris 
Capsicum frutescens (sweet) 
Capsicum frutescens (hot red) 
Capsicum frutescens (hot green) 
Solanum tuberosum 
Petroselium sativum 
Allium cepa (dry) 
Allium cepa (green) 
Beta vulgaris 
Portulaca oleracea 
Raphanus sativus 
Allium porrum 
Brassica oleracea (cabbage) 
Solanum melongena 
Cucurbita pepo 
Brassica oleraceae cauliflower) 
Cucumis sativus 
Allium sativum 
Daucus carota 
Sweet potato 
Tomato (Lycopersmon esculentum) 
Bananas 
Orange 
Apium graveolens 

38.80 45.40 40.80 
37.10 43.50 41.30 

8.48 17.40 11.10 
6.14 15.40 12.40 

108.00 116.00 114.00 
212.00 218.00 216.00 
198.30 204.50 202.00 

5.40 11.30 8.80 
70.20 90.30 80.00 
7.10 10.60 8.12 
9.50 10.70 10.00 
4.20 8.70 6.52 

14.84 16.96 15.80 
23.20 26.00 25.15 
13.40 18.00 15.40 
44.20 66.70 61.68 

6.30 9.00 7.89 
14.90 20.30 15.30 
56.80 124.60 77.30 
5.80 7.20 6.50 

14.30 17.00 16.00 
6.50 7.46 7.16 

43.50 58.20 47.20 
15.20 27.10 23.10 
6.64 12.60 9.20 
9.30 26.20 19.30 

27.40 40.10 30.73 
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Bean  (Phaseo lus  vulgaris)  shows  v i t am i n  C conten t  va ry ing  f rom 6.14 
to 15.4 (Mean 12.4) rag%, which  is lower  than  the  va lues  of 20 rag% 
repor t ed  (6, 7). 

The  v i t amin  C con ten t  for  three  variet ies  of p e p p e r  (Caps i cum frutes-  
cens), sweet ,  ho t  red, and  ho t  green,  are 116.0, 216, and  202.0 m g %  respec-  
tively, which  are in acco rdance  wi th  the repor ted  values  (9) of 116.0, 216.0, 
and  203.0 rag% for the  s a m e  varieties.  

The  v i t amin  C con ten t  of po ta toes  (So lanum t u b e r o s u m )  ranged  f rom 
5.4 to 11.3 (mean  8.8) mg%;  be ing  m u c h  lower  than  the  va lue  of 20.0 rag% 
prev ious ly  r epor t ed  (10). 

Pa r s l ey  (Pe t rose l ium sa t ivum)  v i t amin  C level  was 80.0 rag%, which  is 
cons ide rab ly  lower  than  the  value of 180.0 rag% repor ted  (10). Also d ry  
on ion  (All ium cepa) gave  a va lue  of 8.12 mg%.  The  chard  (Beta vulgaris)  
conta ins  6.52 mg%;  be ing  m u c h  lower  wi th  respec t  to the  value of 34.0 
rag% prev ious ly  r epor t ed  (10). In  addit ion,  the  purs lane  (Por tu laca  olera- 
cea) showed  a range  of 14.84 to 16.96 mg%,  which  is again lower  than  the  
p rev ious  da ta  of 30.0 m g %  repor t ed  (10). 

The lower  values  ob ta ined  for  v i t amin  C con ten t  m a y  be inf luenced  b y  
the  hot  c l imate  of Saudi  Arabia,  caus ing  an  excess ive  release of the  great  
quan t i ty  of the  ascorb ic  ox idase  enzyme,  and  accord ing ly  m o r e  v i t amin  C 
is des t royed.  

The  p resen t  s t udy  s h o w e d  that  the fol lowing vege tab les  have  slightly 
lower  or h igher  values  in regard  to the  values  p rev ious ly  repor ted  (10). The  
v i t amin  C con ten t  for those  vege tab les  are shown  in m g %  as follows: 
Rad i sh  (Raphanus  sat ivus)  has a range  of 23.2 to 26.0 (mean  25.15) rag%. 
L e e k  (Allium po r r um )  s h o w e d  v i t amin  C con ten t  r anged  f rom 13.4 to 18.0 
(mean  15.4) mg%.  C a b b a g e  (Brassica  oleracea) v i t amin  C level var ied  f rom 
44.2 to 66.7 (mean  61.68) mg%.  Egg plant  (So l anum melongena)  has  a 
v i t amin  C range  f rom 6.3 to 9.0 (mean  7.89) rag%. Squash  (Cucurb i ta  pepo)  
v i t amin  C level var ied  f rom 14.9 to 20.3 (mean  15.3) mg%.  Caul i f lower  
(Brassica  oleracea) has  a v i t am i n  C range  b e t w e e n  56.8 and  124.6 (mean  
77.3) rag%. C u c u m b e r  (Cucumis  sat ivus) v i t amin  C conten t  var ied f rom 5.8 
to 7.2 (mean  6.5) mg%.  Garl ic  (All ium sa t ivum)  s h o w e d  a v i t amin  C range  
f rom 14.3 to 17.0 (mean  16.0) mg%.  Green  onions  (Allium cepa) have  a 
v i t amin  C level  va ry ing  f rom 9.5 to 10.7 (mean  10.0) mg%.  Carot  (Daucus  
carota) showed  a v i t amin  C range  f rom 6.5 to 7.46 (mean 7.16) mg%.  

Swee t  po ta to  v i t amin  C con ten t  r anged  f rom 43.5 to 58.2 (mean  47.2) 
rag%, wh ich  is h igher  than  the  value of 22.0 m g %  prev ious ly  r epor t ed  (10). 

T o m a t o  (Lycoper s i con  e scu len tum)  gave  a v i t amin  C con ten t  va ry ing  
f rom 15.2 to 27.1 (mean  23.1) mg%,  wh ich  is s imilar  to the p rev ious  ranges  
of 13.8 to 23.3 and  f rom 10.0 to 26.0 m g %  repor ted  (6, 8). 

Bananas  showed  v i t amin  C values  ranging  f rom 6.64 to 12.6 (mean  9.2) 
rag%, which  is lower  than  the  value of 15.0 m g  per  100 g p rev ious ly  
repor ted  (10). 

Orange  showed  v i t amin  C con ten t  va ry ing  f rom 9.3 to 26.2 (mean  19.3), 
which  is m u c h  lower  than  the  value of 49.0 rag% prev ious ly  r epor t ed  (4). 

The  data  so ob ta ined  con f i rmed  the  s t a t emen t s  that  the  v i t amin  C 
con ten t  dur ing  the  g rowth  cycle m a y  vary  f rom high to low or low to high. 
Growing  condi t ions  are vi tal  in the  synthes is  of ascorbic  acid by  plants .  
Size, soil, and  g rowing  condi t ions  p lay  an i m p o r t a n t  role (8). I t  was  
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Table 2. Vitamin C content of non-edible parts. 

Name mg% 

Cabbage 78.28 
Peas 28.13 
Potatoes 14.83 
Radish 22.24 
Egg plant 2.90 
Squash 5.13 

p o s t u l a t e d  t ha t  t he  s e a s o n  w i t h  l o n g  h o u r s  of s u n s h i n e  in  S a u d i  A r a b i a  
m a y  acce le ra t e  the  v i t a m i n  C s y n t h e s i s  as wel l  as d e s t r o y  it af ter  cu t t i ng .  

The non-edible par t s  

The  p r e s e n t  w o r k  ( tab le  2) s h o w e d  tha t  s o m e  of the  n o n - e d i b l e  pa r t s  
h a v e  h i g h e r  v a l u e s  t h a n  t hose  o b t a i n e d  wi th  the  e d i b l e  par ts ,  s u c h  as 
p o t a t o e s  a n d  cau l i f lower .  O n  the  o the r  hand ,  the  v i t a m i n  C c o n t e n t  of 
s o m e  n o n - e d i b l e  pa r t s  was  m u c h  lower  t h a n  t h e  c o n t e n t  of e d i b l e  pa r t s  of 
e g g p l a n t  a n d  g r e e n  pea. 

T h e  p r e s e n t  da t a  e x p l a i n  t he  i m p o r t a n c e  of t he  n o n - e d i b l e  par ts ,  w h i c h  
c a n  be  u t i l i zed  for m a n y  p u r p o s e s  s u c h  as a n i m a l  diets ,  a n d  as a sou rce  for 
v i t a m i n  C to be  u s e d  in  m e d i c i n e  a n d  as a n t i o x i d a n t  for t he  food p rese rva -  
t ion.  
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