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L e n t i l s  (Lens  escu len tus )  a n d  chick p e a  (Cicer  a r i e t i n u m )  a r e  two  
p o p u l a r  l e g u m i n o u s  seeds  c u l t i v a t e d  a n d  c o n s u m e d  in t h e  S y r i a n  A r a b  
Repub l i c .  

R e p o r t s  h a v e  b e e n  p u b l i s h e d  in  t h e  l i t e r a t u r e  c o n c e r n i n g  the  a m i n o  
ac id  p a t t e r n  of  c e r t a i n  v a r i e t i e s  of l en t i l s  a n d  chick p e a  (1, 2). I n v e s t i g a -  
t ions  on t h e  tox ic  f ac to r s  of such seeds  w e r e  c a r r i e d  ou t  b y  Sohonie and  
Bhandarker  (3, 4), w h o  s t a t e d  the  p r e s e n c e  of t r y p s i n  i n h i b i t o r s  in Cicer 
arietinum. Honavar (5) r e p o r t e d  t h a t  H a e m a g g l u t i n i n s  a r e  a b s e n t  f r o m  
chick pea.  T h e  P E R  of l en t i l s  a lone  or  s u p p l e m e n t e d  w i t h  D - L  m e t h i o n i n e  
w e r e  0.91 a n d  2.51 as  d e t e r m i n e d  b y  Nath a n d  Nath (6). Chakrabati, Saxena 
a n d  Nath (7) f o u n d  t h a t  t h e  B.V. of l en t i l s  p r o t e i n  s u p p l e m e n t e d  w i t h  1 %  
p r o t e i n  f r o m  p o l i s h e d  r i ce  c o n c e n t r a t e s  a t  12 % p r o t e i n  l eve l  was  48.2. 
The  P E R  of B e n g a l  g r a m  (Cicer  a r i e t i n u m )  s t u d i e d  b y  Esh a n d  Basu (8) 
r a n g e d  f rom 1.95 to 2.11 w h e n  s t u d i e d  on m i x t u r e s  of  Cicer ariet inum 
a n d  w h e a t  a t  12 % p r o t e i n  l eve l  of wh ich  58 % was  f r o m  chick p e a  and  
42 ~ was  f r o m  w h e a t .  

L e n t i l s  is cooked  w i t h  b o r g h o u l  ( p a r b o i l e d  whea t )  to f o r m  a d i sh  ca l l ed  
Mjaddara. Chick  p e a  is s o a k e d  in  w a t e r ,  cooked  a n d  m i x e d  w i t h  o t h e r  food 
c o m m o d i t y  to f o r m  a n o t h e r  d i sh  ca l l ed  Taskia. These  two  d i shes  a r e  v e r y  
p o p u l a r  in  S y r i a .  

The  p r e s e n t  w o r k  was  d e s i g n e d  to assess  t he  n u t r i t i v e  v a l u e  of l en t i l s  
a n d  chick p e a  c u l t i v a t e d  in t he  A r a b  R e p u b l i c  of Sy r i a .  T h e  p r e s e n c e  of 
tox ic  f ac to r s  in  t h e  seeds  w a s  a lso  t e s t e d  a n d  a s sayed .  T h e  a m i n o  ac id  
c o n t e n t  of t h e  w h o l e  seeds  e i t h e r  r a w  a n d / o r  d e c o r t i c a t e d  a n d  cooked  w a s  
a lso  d e t e r m i n e d .  D e t e r m i n a t i o n  of t h e  N P U  of t he  r a w  a n d  cooked  seeds  
w e r e  c a r r i e d  ou t  e i t h e r  a lone  o r  a f t e r  b e i n g  s u p p l e m e n t e d  w i t h  a u t h e n t i c  
s a m p l e s  of a m i n o  acids.  

Experimental 
1. Sampling and analysis  

The raw lenti ls  and chick pea used through all  these studies were  brought  
from Syria. Each of the  following t rea tments  was carr ied out on 2 kg. of seeds. 
1) Raw lenti ls  seeds. 
2) Lenti ls  seeds cooked in boiling wa te r  for one hour. 
35 Raw decort icated lenti ls  seeds. 
4) Decort icated lenti ls  seeds cooked in boil ing wate r  for one hour. 
55 Raw chick pea. 
65 Chick pea cooked in wa te r  for 2 hours. 
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Immediately after respective treatments,  all samples were subjected to the 
following analysis. Moisture, nitrogen, fat, crude fibre, ash and iron content of 
seeds were determined according to the methods described by A.O.A.C. (9). 
Calcium and phosphorus were determined as described by StuSfins (I0). The 
amino acid content of samples were assayed using the paper chromatography 
technique of Levy  and Chu~.zg (11), after being hydrolysed with hydrochloric 
acid according to K h a n  and Baker  (12). Cystine and methionine were determined 
according to the method of Jamal ian  and Pellet  (2). The colorimetric method of 
Blauthi ,  Chareziniski  and Berbec (13) was used for estimation to tryptoDhan. 

1.1. Determinat ion of toxic factors 
a. Trypsin inhibitors 

Seeds were extracted with ammonium formate-formic acid buffer at pH 3.2. 
The trypsin inhibitors were assayed according to the method described by 
L a s k o w s k i  and L a s k o w s k i  (14). 
b. Haemagglut inat ing activity of the isolated seed extract was determined 
according to the method of Liener  and Hill (15), using rabbit  red blood cor- 
puscles. 
c) Alkaloids were tested using Wagner 's  reagent. Their percentage was deter- 
mined by the method of Jenkins ,  Chris t ian and Hanger (16). 
d. Cyanogenetic glucosides were tested according to the method of Burn-  
side (17). 
e. Saponins were determined as described by Ain - shoka  (18). The alcoholic 
seed extracts were evaporated under  vacuum and the residue was dissolved 
in normal saline. About 1 ml of solution was added to 10 ml of suspension of 
red blood corpuscles in normal saline (I in 40). Hemolysis indicates the presence 
of saponins in the seeds. 

1.1.1. Rat feeding experiments 
For the determinat ion of net protein utilization, the method given by Miller 

and Bender  (19), was followed using hooded rats. One group of rats was fed 
the basal protein free diet of Miller  and Bender  (19). The protein sources under  
test were incorporated into the basal protein free diet at the expense of maize 
starch at the level to contribute 10 % crude protein to the diet as shown in 
table 1. After ten days the rats were killed and the NPU were calculated. 

Results  and discussion 

Tab le  2 shows the  ave rage  p e r c e n t a g e  compos i t ion  for chick pea  and  
len t i l s  ca lcu la ted  as g/100 g sample .  

Tab l e  3 shows the  a m i n o  acids con t en t  of the  two seeds r a w  a nd  
cooked. 17 amino  acids we re  de tec ted  a n d  sepa ra t ed  f rom the  samples  
which  were  a l an ine ,  a rg in ine ,  aspar t ic  acid, cyst ine,  g lu t amic  acid, g lycine,  
h is t id ine ,  l euc ine  -b isoleucine,  lys ine,  me th ion in e ,  t ry ros ine ,  ser ine,  th reo-  
n ine ,  p h e n y l a l a n i n e  and  val ine .  T r y p t o p h a n  was  e s t ima ted  co lor imet r ica l ly .  
The  tyros ine ,  a rg in ine ,  glycine,  aspar t ic  acid, l euc ine  �9 i so leuc ine  a nd  
se r ine  con t en t  of r a w  chick pea were  fa r  be low those p r ev ious ly  repor ted  
by  E l - N o c k r a s h y  and  O s m a n  (1). G l u t a m i c  acid, h is t id ine ,  m e t h i o n i n e  a nd  
p h e n y l a l a n i n e  c o n t e n t  of the  seed exceeded the i r  g iven  values ,  whi le  
a l an ine ,  lys ine ,  t h r e o n i n e  and  v a l i n e  con t en t  of the  seeds were  s imi la r  to 
those p u b l i s h e d  by  E I - N o c k r a s h y  and  O s m a n  (1) on iocal  v a r i e t y  of chick 
pea, cu l t iva t ed  in  Egypt .  On the  o ther  hand ,  w i th  r ega rd  to a lan ine ,  
a rg in ine ,  cyst ine,  h is t id ine ,  g lycine,  me th ion ine ,  ser ine,  g lu t amic  acid and  
t r y p t o p h a n  con ten t s  of the  r a w  chick pea, our  resu l t s  agreed  w i th  those 
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T a b l e  1. S u p p l e m e n t  to  t h e  basa l  d ie t  (a. Chick  pea) .  

A. A. S u p p l e m e n t  R a w  Cooked 
D ie t  DL-  DL-  Q u a n t i t y  P r o t e i n  Q u a n t i t y  P r o t e i n  
No.  Meth .  T r y p t o p h .  

g. % g. % a d d e d  % a d d e d  % a d d e d  ~/o a d d e d  % 

1 P r o t e i n  free.  - . . . . .  

2 R a w .  - - 44.5 i0 .0  - - 

3 R a w .  + Suppl .  0.5 0.1 41.8 9.4 - - 

4 Cooked.  - - - - 51.3 10.0 

5 Cooked+Supp l .  0.5 0.1 - - 48.2 9.4 

T a b l e  1. S u p p l e m e n t  to  t h e  basa l  d i e t  (b. Lent i ls ) .  

A. A. Supp.  R a w  Cooked R a w  deeor t .  Cooked dec. 

~ ~ ~ ~ ~ ~ 

No. ~ ~  ~ ~ ~ ~ ~ ~ ~ ~ 

l . . . . . . . . . .  

2 - - 42.3 10.0 . . . . . .  

3 0.5 0.1 39.8 9.4 . . . . . .  

4 . . . .  46.3 10.0 . . . .  

5 0.5 0.1 - - 43.5 9.5 . . . .  

6 . . . . . .  39.6 10.0 - - 

7 0.5 0.1 . . . .  36.7 9.4 - - 

8 . . . . . . . .  42.3 10.0 

9 0.5 0.1 . . . . . .  39.8 9.4 

o b t a i n e d  b y  Jamal ian  a n d  Pel le t t  (2). C o m p a r i n g  o u r  r e s u l t s  f o r  t h e  a m i n o  
a c i d  c o m p o s i t i o n  of  r a w  l e n t i l s  w i t h  t h o s e  of  Ja~nalian a n d  Pel le t t  (2), 
i t  w a s  f o u n d  t h a t  f o r  l y s i n e ,  m e t h i o n i n e ,  c y s t i n e ,  a s p a r t i c  ac id ,  g l u t a m i c  
a c i d  t y r o s i n e  n o  d i f f e r e n c e s  w e r e  o b s e r v e d .  V a l i n e ,  t h r e e n i n e ,  p h e n y l -  
a l a n i n e ,  l e u c i n e  § i s o l e u c i n e ,  h i s t i d i n e ,  g l y c i n e ,  a r g i n i n e ,  a n d  a l a n i n e  
v a l u e s  w e r e  s l i g h t l y  l o w e r  t h a n  t h o s e  e s t i m a t e d  b y  Jamal ian  a n d  Pel-  
le t t  (2). T r y p t o p h a n  v a l u e s  w e r e  w i t h i n  t h e  r a n g e  o b t a i n e d  b y  t h e m .  

T h e  p r o b l e m  of  f u l f i l l i n g  h u m a n  r e q u i r e m e n t s  w i t h  r e s p e c t  to  p r o t e i n  
q u a l i t y  c a n  j u s t l y  b e  a p p r o a c h e d  b y  c o m p a r i n g  t h e  p a t t e r n  of  e s s e n t i a l  
a m i n o  a c i d s  i n  f o o d s  a n d  d i e t s  w i t h  a d e s i r a b l e  p a t t e r n  b a s e d  o n  k n o w l e d g e  
o f  r e q u i r e m e n t s  of  h e a l t h y  h u m a n  b e i n g s  f o r  e s s e n t i a l  a m i n o  ac ids .  
C o m p a r i n g  o u r  r e s u l t s  f o r  t h e  a m i n o  a c i d  c o n t e n t  of  t h e  t w o  s e e d s  w i t h  
t h e  p r o v i s i o n a l  a m i n o  a c i d  p a t t e r n  g i v e n  b y  t h e  F A O  (20), i t  c o u l d  b e  
o b s e r v e d  t h a t  a m o n g s t  t h e  i n d i v i d u a l  v a l u e s  w e r e  t h e  l o w  l e v e l  of  
t r y p t o p h a n  a n d  t h e  s u l p h u r - c o n t a i n i n g  a m i n o  a c i d s  i n  t h e  t w o  s e e d s .  T h e  
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Table 2. Proximate analysis of raw lentils and chick pea. 

Item Chick pea Lentils 

g.% g.% 
Moisture 10.23 10.16 
Protein 22.54 23.59 
Ether extract 6.69 1.44 
Carbohydrate by diff. 52.79 55.00 
Fibre 4.65 4.25 
Ash 3.10 5.65 

mg ~/o mg ~o 
Calcium 164.8 382.4 
Phosphorus 173.6 41.3 
Iron 6.8 41.3 

isoleucine, leucine, lysine, phenylalanine, threonine and valine contents 
of raw chick pea and raw lentils exceeded the values given by the FAO (20) 
provisional pattern. 

Cooking the seeds resulted in slight losses for most of the amino acids 
studied, while the amounts of lysine and t ryptophan increased slightly 
(see table 3). Mykles tad ,  Bjoerns tad,  and Le i f  (21) showed that  most in- 
dividual amino acid levels decreased as the temperature  increased. The 
slight increase in some amino acids was also observed by other  workers. 
Phadke  and Sohonie  (22) reported an increase in the amounts of threonine, 
histidine, methionine and t ryptophan for the double beans autoclaved for 
five minutes. K a k a d e  and Evans  (23) came to the same conclusion. They 
found that certain amino acids, namely isoleucine, leucine, threonine, 
t ryp tophan and valine were increased after autoclaving the kidney beans 
for five minutes at 121 ~ C, while arginine, lysine, and methionine were 
decreased after autoclaving the beans for four hours. A loss in the values 
for most of the amino acids studied was observed when lentils seeds were 
cooked, with the exception of t ryptophan and lysine. 

Decorticating raw lentils seeds led to the increase for most of its amino 
acids content, this increase was due to the fact that  the testa of lentils 
seeds contained traces of protein. 

Cooking the decorticated lentils seeds decreased most of its amino 
acids with the exception also of t ryptophan and lysine. Talanov  (24) found 
that  cooking hulled beans previously subjected to blanching led to a 
substantial decrease in their total amino acids. 

Raw chick pea contained 633 u/g trypsin inhibitor (see table 4). Cooking 
chick pea in boiling water  for one hour led to the destruction of all t rypsin 
inhibitors. Wagh,  Klaus termeier ,  Waibe l  and Liener  (25) indicated that 
autoclaving red kidney bean for 30 minutes was sufficient to destroy all 
anti tryptic activity. Rakis  (26) came to the same conclusion, on t reatment  
of soybean by live steam for 15 minutes. 
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Table  4. Toxic subs t ances  p r e sen t  in  t h e  raw a n d  t r e a t ed  chick pea  a n d  lentils.  

T r e a t m e n t  Saponins  Tryps in  H aemag g l u t i n i n  
inh ib i to r  U / g  U/g  

R a w  chick pea  -t- ve  673 --  ve 

Cooked chick pea  -F ve 0 - -  ve  

R a w  lent i ls  -F ve 421 26 

Cooked lentils -t- ve 0 0 

R a w  deeor t i ca t ed  lenti ls  -}-ve 435 29 

No haemagglut inat ing activities were detected in the raw and cooked 
chick pea. Honavar et al. (5) stated that  no haemagglutinins were detected 
in chick pea seeds. 

Saponins were detected in raw and cooked chick pea. Birk, Bondi, 
Gestetner and Ishaaya (27) found that  haemolytic activity of the soybean 
saponins was unaffected by the heat t reatments necessary to produce 
opt imum nutri t ive value of soy bean meal. It was found that  lentils seeds 
contained 421 u/g trypsin inhibitor. Cooking the seeds destroyed the 
trypsin inhibitor and Haemagglutinins. Similar findings were reported by 
Kakade and Evans (28), Ja~e (29), Wagh et al. (28) and Liener and Hill (15). 

The net protein utilization of raw and treated chick pea and lentils 
are shown in table 6. The weight curves of rats fed the different diets of 
chick pea and lentils are shown in figure 1 and figure 2, respectively. 
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Fig.  1. See tex t .  
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Cook ing  chick p e a  in  bo i l i ng  w a t e r  for  two  h o u r s  i m p r o v e d  i ts  n u t r i t i v e  
va lue .  The  N P U  of cooked  chick p e a  was  58. Kakade  a n d  Evans (23) s t a t e d  
t h a t  m i l d  h e a t  t r e a t m e n t  i m p r o v e d  t h e  n u t r i t i v e  v a l u e  of n a v y  bean .  T h e y  
a t t r i b u t e d  th i s  i m p r o v e m e n t  to be  due  to t h e  d e s t r u c t i o n  of t r y p s i n  in -  
h i b i t o r s  p r e s e n t  in  n a v y  bean .  

W h e n  r a w  chick p e a  was  s u p p l e m e n t e d  w i t h  t h e  l i m i t i n g  a m i n o  acids,  
m e t h i o n i n e  a n d  t r y p t o p h a n ,  t hen  fed  to  the  ra ts ,  i t  was  f o u n d  t ha t  t h e y  
g a i n  w e i g h t  a n d  the  N P U  v a l u e s  i n c r e a s e d  f rom 53 to 56. Th is  cou ld  be  
e x p l a i n e d  in  t he  l i g h t  of t h e  r e l a t i o n  b e t w e e n  t r y p s i n  i nh ib i to r s ,  p r e -  
v i o u s l y  d e t e c t e d  in  r a w  seeds  a n d  s u l p h u r - c o n t a i n i n g  a m i n o  acids.  T r y p s i n  
i n h i b i t o r  was  t he  s u b s t a n c e  r e s p o n s i b l e  for  t he  p o o r  n u t r i t i v e  v a l u e  of t he  
u n h e a t e d  beans  as i t  i nh ib i t s  p ro t eo lys i s .  M e t h i o n i n e  i m p r o v e d  the  n u t r i t i v e  
v a l u e  of r a w  soy  bean .  T h e  f o l l o w i n g  t a b l e  g i v e n  b y  Liener, Deuel a n d  
Fevold (30)  i nd i ca t e s  t h a t  t he  t r y p s i n  i n h i b i t o r s  s o m e h o w  i n t e r f e r e d  w i t h  
t h e  a v a i l a b i l i t y  o r  u t i l i z a t i o n  of m e t h i o n i n e  f r o m  r a w  l egumes .  

D ie t  P r o t e i n y  ef f ic iency r a t i o  

R a w  s o y b e a n  m e a l  1.33 
A u t o c l a v e d  s o y b e a n  m e a l  2.62 
R a w  s o y b e a n  m e a l  -b 0.6 % m e t h i o n i n e  2.42 

T h e r e  is a l i t t l e  d o u b t  t h a t  p a n c r e a t i c  h y p e r t r o p h y  o b s e r v e d  on r a t s  f ed  
r a w  s o y b e a n  m e a l  is one  of the  p r i m a r y  p h y s i o l o g i c a l  effects.  Booth, 
Rablins, Ribelin a n d  De Eds (31) w e r e  of  the  op in ion  t h a t  p a n c r e a t i c  
h y p e r t r o p h y  l eads  to an  exces s ive  loss of e n d o g e n o u s  p r o t e i n  in  t he  f o r m  

Table 5. Body weight change, carcass nitrogen, nitrogen intake of rats  and N P U  
of raw and t rea ted  seeds. 

Rats  fed on Body weight Carcass Nitrogen NPU 
diet No. change in g nitrogen in mg intake in nag 

a. Chick pea 
1 -- 51 958.5 34.5 --  
2 ~ 8 1363.5 823.6 53 
3 ~ 42 1593.0 1153.5 58 
4 ~- 62 1722.6 1206.5 66 
5 -}-108 2025.0 1550.7 71 

b. Lentils 
1 --57 837.5 31.5 - -  

2 - - 2 3  1134 .0  863.1  38 

3 --22 1147.5 898.7 38 
4 --15 1188.0 977.5 39 
5 -- 9 1228.5 880.0 48 
6 -b20 1431.0 961.5 65 
7 -}-43 1593.0 1249.2 63 
8 ~ 79 1836,0 1560.5 66 
9 + 9 5  1944.0 1625.7 70 
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of exocr ine  p ro t e in  secre ted  by  the  pancreas .  S ince  this  p ro t e in  is rich in  
cyst ine,  th is  r ep re sen t s  a ne t  loss of cys t ine  f rom the  body.  A n  inc reased  
need  for  cys t ine  f rom p ro t e in  b iosyn thes i s  d u r i n g  panc rea t i c  h y p e r t r o p h y  
is reflected by  an  inc rease  in  the  conver s ion  of m e t h i o n i n e  to cys t ine  in  the  
panc reas  (32). This  wou ld  e x p l a i n  w h y  the  need  for m e t h i o n i n e  is pa r t i c -  
u l a r l y  acu te  i n  die ts  c o n t a i n i n g  r a w  chick pea  which con ta ins  a la rge  
a m o u n t  of t r y p s i n  inh ib i tors .  As s h o w n  in  t ab le  5, ra t s  fed on cooked chick 
pea  s u p p l e m e n t e d  w i th  m e t h i o n i n e  -b t r y p t o p h a n  inc reased  in  we igh t  more  
t h a n  those fed on cooked chick pea  alone.  The  NP U  va lues  inc reased  f rom 
58 to 71 for  cooked and  cooked s u p p l e m e n t e d  chick pea, respect ively .  
Tannous ,  C o w a n ,  R innu ,  As four ,  a n d  S a b r y  (33) d e m o n s t r a t e d  the  i m-  
p r o v e m e n t  of b iological  va lue  of l e g u m e  p ro t e in  b r o u g h t  abou t  by  supp le -  
m e n t a t i o n  w i t h  me th ion ine .  

Rats  fed on the  diet  c o n t a i n i n g  whole  r a w  l en t i l  seeds showed  a loss 
on t he i r  b o d y  we igh t  a n d  low N P U  value .  Decor t i ca t ing  or  cooking  of the  
r a w  seeds did no t  i m p r o v e  the i r  n u t r i t i v e  value .  On the  o the r  h a n d  the 
seeds which were  decor t ica ted  before  cooking showed  a s l igh t  i m p r o v e -  
m e n t  i n  the i r  n u t r i t i v e  value .  W h e n  whole  r aw  seeds were  s u p p l e m e n t e d  
w i t h  the  l i m i t i n g  amino  acids ( m e t h i o n i n e  a n d  t ryp tophan) ,  an  increase  in  
the  g r o w t h  we igh t  of ra ts  was  observed  a n d  the  N P U  va lues  of this  diet  
inc reased  to 66. A r e m a r k a b l e  i m p r o v e m e n t  in  the  n u t r i t i v e  va l ue  of 
s u p p l e m e n t e d  seeds which were  decor t i ca ted  before  cooking was  also 
observed .  

S u m m a r y  

1. The proximate analysis of raw Syrian lentils (Lens esculentus), variety 
red chick pea (Cicer arietinum) variety balady, has been made. The protein 
content of the two raw seeds were 23 and 22 g % for lentils and chick peas, 
respectively. Ethereal extract, fiber, ash, calcium, phosphorus and iron content 
of the two raw seeds have been also assayed. 

2. The levels of most of the amino acids were also estimated in the raw and 
cooked seeds. I t  was found that t ryptophan-  and sulphur-containing amino acids 
were the most l imiting ones. Cooking the seeds by the same methods commonly 
used in Syria resulted in the loss of most of the amino acids, with the excep- 
tion of lysine and tryptophan which were slightly increased. 

3: Trypsin inhibitors and saponins were detected in the raw seeds. Haemag- 
glutinins were present in raw lentils only. Cooking the seeds destroyed the 
trypsin inhibitors and haemagglutinins and did not affect the saponins. 

4. The net  protein utilization of whole lentils and chick peas were 38 and 
53, respectively. Decortication of lentils or cooking without decortication has 
no effect on the NPU values. Cooking the decorticated lentil  seeds raised its 
NPU values from 38 to 56. 

Cooking chick peas resulted in a slight increase in their  NPU. Supplementa-  
tion of the raw and treated seeds with methionine and t ryptophan raised its 
NPU values markedly. 

Zusammen~assung 

1. Es wurde eine n~herungsweise Analyse roher syrischer Linsen (Lens escu- 
lentus) und verschiedener roher Erbsen (Cicer arietinum) durchgefiihrt. Der 
Proteingehalt  der rohen Samen betrug 23 ge/o fiir Linsen bzw. 22 g% ffir 
Erbsen. Ebenso wurden die Werte ffir den Atherauszug, Faser-  und Asche- 
stoffe sowie fiir den Calcium-, Phosphor- und Eisengehalt ffir beide Samen-  
arten ermittelt. 



386 Zeitschrift ~fir Erniihrungswissenschaft, Band 15, Heft 4 (1976) 

2. Die W e r t e  d e r  m e i s t e n  A m i n o s ~ u r e n  w u r d e n  bei  den  r o h e n  u n d  gekoch ten  
S a m e n  e rmi t t e l t .  Der  An te i l  t r y p t o p h a n -  u n d  s ch w efe l h a l t i g e r  A m i n o s ~ u r e n  
w a r  begrenz t .  Die in  Sy r i en  gebr~uchl iche  A r t  des  K o ch en s  f f ih r te  zu e i n e m  
Ver lus t  de r  m e i s t e n  A m i n o s ~ u r e n ;  ledigl ich de r  Geh a l t  an  Lys in  u n d  T r y p t o -  
p h a n  n a h m  leicht  zu. 

3. In  den  r o h e n  S a m e n  w u r d e n  T r y p s i n - I n h i b i t o r e n  u n d  S a p o n i n e  f e s t g e -  
stell t .  H ~ m a g g l u t i n i n e  w u r d e n  ledigl ich in  r o h e n  L i n s en  fes tges te l l t .  De r  
K o c h v o r g a n g  ze r s t6 r t e  die  T r y p s i n - I n h i b i t o r e n  u n d  die  H~magg lu t in ine ,  w ~ h -  
r e n d  die  S a p o n i n e  d a d u r c h  n icht  beeinflul3t ~ u r d e n .  

4. Die N e t t o p r o t e i n a u s b e u t e  a l le r  L in sen  u n d  E r b s e n  b e t r u g  38 bzw.  53. Das 
Sch~len de r  L in sen  oder  Kochen  ohne  Sch~lung  v e r ~ n d e r t e  die  N e t t o p r o t e i n -  
au sbeu t e  nicht.  Das Kochen  gesch~l te r  L in sen  e r h 5 h t e  i h r e n  N e t t o p r o t e i n -  
a u s b e u t e w e r t  von  88 au f  56. Das K o c h e n  d e r  E r b s e n  b e w i r k t e  e inen  le ich ten  
Ans t i eg  de r  N e t t o p r o t e i n w e r t e .  E in  Zusa tz  yon  M e t h i o n i n  u n d  T r y p t o p h a n  
zu den  r o h e n  wie  b e h a n d e l t e n  S a m e n  e rhSh t e  die  N e t t o p r o t e i n w e r t e  e r -  
hebl ich.  
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