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In tro d u c tio n

The nutritional im portan food 
legum es as an econom ic source o f 
protein, carbohydrates, mm erals and 
v ita m in s  has been  re c o g n ise d  
throughout the world (M oslehuddin, 
A.B.M  1990)1’2- It is better in terms of 
econom ic consideration to consum e 
legumes direcdy, instead of converting 
them into animal protein. Legumes have 
been considered the main protein 
supply of the malnourished world as it 
is difficult for the developing countries 
to increase the animal protein sources 
due to increasing costs. Fifteen to thirty 
percent o f the protein-calories are being 
met in the foods of the African, Asian 
and Central American people through 
the use o f high protein legum inous 
seeds (Tannous and U llah, 1969)3. 
Again legumes may easily be adopted 
to grow under a wiae variety of climatic 
cond itions  w hich are w ith in  the 
purchasing capability of the low income 
people o f the developing countries. 
L a th v ru s  safivus seeds are one of the 
leguminous foods generally cultivated 
in different parts of Bangladesh and 
India. These seeds are principally used 
in the preparation o f bread called

chapatis. The powder of the seeds are 
also used in the preparations of different 
fried  and co o k ed  p ro d u c ts  for 
consumption.

L a th v ru s  sa tlvus seeds contain about 
1 0 % moisture, 28.2% protein, 0 .6 % fat, 
38.2% carbohydrate and 3% mineral 
m atter (S astri,B .N  1 9 6 2 ) 3 . 4 .  Thi 
satisfactory proxim ate com positioii 
encouraged Scientists to further analysis 
on the ammo acid level of the seeds. 

After anal > sis, the seeds were found to 
be rich ii lysine and to contain good 
amount o' >ther essential amino acids 
except me lionine (Ramnchandran and 
PhansalU r, 1956)'*'^ But inspite of its 
fair amount o f protein and essential 
am ino acids, th is  seed  con ta in s 
undesirable toxic substances which 
cause lathyrism  when consum ed for 
long tim e(G onopathy and D wivedi, 
1961)^. There are also some methods to 
rem ove the toxicity  o f the seeds 
(M ohan, N agarjan and G opalan)”̂. 
Despite the presence o f the toxins in the 
seeds, people continue to grow it as a 
hardy crop and it survives in adverse 
condition.
Considerable efforts and resources have 
been diverted to improve the nutritional
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quality and detoxification of different 
leg u m es  by using  the  m odern  
processing technology available like 
solid state ferm entation. Solid state 
ferm entation  o f soybean by using 
R h iz o p u s  o lig o sp o ru s  is one o f the 
traditional fermented food in the Orient. 
The product o f fermentation is called 
Tem peh which is a popular food in 
Indo n esia  (H erm ana, 1972)^. The 
nutritional quality o f the Tempeh made 
from  soybean is better than the raw 
soybean itse lf  M oreover, this solid 
state ferm ented product is safer from 
food borne disease and antinutritional 
factors (W ang H.L. and H esseltine, 
C.W  1969)^. An investigation o f the 
nutritional qualities o f the Tempeh has 
led to suggest that it can be used as 
possible source o f low cost protein food 
for child feeding program m e in the 
developing countries (Autret M. and 
Van Veen, A.G. 1955)'» . The taslc of 
solid state ferm entation o f L a th v ru s  
sa tivus seed was taken to improve the 
nutritional quality o f the seeds which is 
cheap in Bangladesh.

M a te ria ls  an d  M athods

Seeds o f L a t h v r u s  s a t iv u s  were 
collected from tht; m arket o f Dhaka, 
Bangladesh. After receiving the seeds, 
undesirab le  m atter w ere rem oved 
manually. The seeds were then dehulled 
by burr mill in dry condition so that 
molds cannot grow on the dehulled 
seeds. After removing the seed coat, the 
seeds were kept at room temperature. 
At the regular periods the seeds were 
examined for the presence of moldy or

damaged seeds. For the preparation of 
the sub-strate, the seeds were soaked in 
water overnight (seeds and w ater ratio 
being 1:3 ). A fter soaking, w ater was 
drained off, w ashed and cleaned . 
Preparation of Tempeh was followed by 
the m odified  m ethod o f w illiam  
Shurtleft and Akiko Aoyagi, (195)11. 
The seeds were then steam ed for 10 
m inutes to rem ove som e o f  the 
microflora. Then the seeds were dried at 
oven for removal of excess water for 
one hour. After removal of excess water 
the seeds were inocluted with 0.5% 
inoculum  of R h iz o p u s  o ligosD orus 
obtained from The Nutrition Research 
and developm ent centre at Bogor, 
Indonesia.
The inoculated seeds were packed in 
petridishes and incubated at 30c for 24, 
36 and 48 hours. The control seeds 
were also inoculated by the same way 
and was kept in the refrigerator. The 
ferm ented and unferm ented samples 
were freeze dried for vitamin analysis 
and pow dered  w as k ep t in the 
refrigerator.
T H I A M I N : T he sam ples w ere
hydrolysed with Takadiastase. Thiamin 
was extracted from the filtrate by using 
X y le n e  and  w as d e te rm in e d  
spectrophotom etrically  at 520 nm 
according the method fo Lyman CM et 
al, (1952)'2.
N I A C I N :  T he sa m p le s  w ere  
hydrolysed with IN  H2SO4 at 1 2 0 ° c for
30 m inutes, adjusted to pH 4.5 and 
filtered. The filtrate was used for the 
d e t e r m i n a t i o n  o f  n i a c in  
spectrophotometrically at 44 nm using
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cyanogen bromide according to the 
method of official methods of naalysis 
(1984)>3.
R IB O F L A V IN : The sample was 
diluted by adding O.IN HCI nixed and 
hydrolysed by autoclaving for 25 
minutes. The sample was then cooled, 
adjusted to pH 6-6.6 with O.IN NaoH 
and diluted to volum e to give  
concentration o f 1 Ug/ml. The mixture 
was then filtered. In the experiment, 10 
ml. Of the sample Was added to 2 
ctluorescence cuvettes and 1 ml 
working standard to one tube and 1 ml 
glacial acetic acid was added to each 
tube, mixed and added 5ml 4% KMn04 
to each tube, mixed, kept for 2 minutes, 

then added 0.5 ml. 3% HjSo4 to each 
tube, mixed thoroughly and shaked 
vigorously.
Fluorescence of each unknown sample 
was read against its standard blank by 
adding 20 mg N a2S 04 to each

unknown, inverted and read (AOAC  
1984)''*. Standard vitamin samples were 
purchased from sigm a chem ical 
company. St. Louis, Mo 6317 USA.

R esults and D iscussion

Thiamin content in the L a th v r u s  
sativ^s seeds and fermented Tempeh 
from the seeds are given in the table-1 
& fig. Thiaming content of unfermeuted 
L a th y ru s sa tivu s seeds was found 
to be 0.44 mg% (Table-1). Thiamin first 
increased in 24 hours fermentation, then 
decreased in 36 hours. After 48hours, 
this vitamin increased again.
The decrease o f thiamin was observed 
by Kiku Murata et al. (1967) in 
Tempeh, but thiamin content increased 
significantly in the L athvrus satlvus 
Tempeh. Similar increase o f thiamin 
was observed in Tempeh gembus by 
gandjer et al. (198)i* using the similar 
mold inoculum. From the result it can

Moilehuddin et al: Thi«min, riboflilvin and niacin

Table I  : Change in Vitamin content of unfermentcd and gelid state Fermented L a th v ru n
U i i m  seed.

Vitamin* Unfermented
Lathxr.ua
S M lm e e e d .

Fermented
U tiiy ru t

24 hr. 1 36 hr. 1 48 hr.
Thiamin(mg./100g) 0,44 0.49 0.47 0.79
Increaie(xtimes) 0 1.1 1.0 1.8
Niacin(mg/100g) 1.76 6.4 9.6 9.8
Incrcase(xtimes) 0 3.16 3.4 5.6
Ribon8vin(m g/l OOg) 0 0.120 0.33
Increaso(xtimes) 3

Each figure is the average of Triplicate samples.
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be assum ed that in the first phase of 
ferm entation o f 24 hours, the fungi 
needed no thiamin for its own growth, 
but after 24 hours during sporulation, 
inoculum needed no thiamin and at the 
Same time increased thiamin content in 
the L a t h v r u s  s a t i v u s  T em peh . 
During 48 hours fermentation, thiamin 
content showed a significant increase. 
Here the vitamin was mere a secondary 
metabolite.
The strain needed some thiamin for 
sporulation and as aresult thiam in 
content decreased. After 36 hours the 
inoculum needed no thiamin and at the 
same time increased thiamin content in

the L a t h v r u s  s a t i v u s  T em peh . 
During 48 hours fermentation, thiamin 
content showed a significant increase . 
Here the vitamin was mere a secondary 
metabolite.
Niacin content o f the ferm ented and 
unferm ented  seeds o f  L a t h v r u s  
s a t iv u s  is given in the Table -1 & 
Fig-2. Niacin contents of unfermented 
L a t h v r u s  s a t i v u s  seeds was found 
to be 1-76 (Table-1) This increased of 
niacin was 3.16 tim es in 24 hours 
fermentation, 5.4 times and 5.8 times in 
36 and 48 hours fermentation. Niacin 
content increased first 3.16 times in 24 
hours which was significant changes in

F«rm«nfotion hourt-

F ig .l. Thiamin content o f solid state fermented Lathyrus sativus seeds
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niacin content during optimum period 
o f growth. The data strongly suggest 
that Rhiy<0P»5 0l i20SD0rus can 
produce niacin under the conditions of 
fermentation. Sorenson and Hesseltine 
(1966 )1^  reported that Rhizopus  
oligosporus can grow on a defined 
media free o f vitamin. The present data 
support that the organism might be able 
to synthesis niacin for its own purpose 
and its activity o f synthesis contributes 
upto certain time. In soybean Tempeh, 
niacin content increased during 36, 48 
and 72 hours ferm entation. In our 
experiment the similar observation was

observed with L a t h v r u s  s a t i v u s
seeds ferm ented by the sam e mold 
inoculum.
Riboflavin content of the fermented and 
unfermented L a th v ru s  sa tiv u s  seeds 
is given in the ta b le -1 & F ig .3. 
R iboflavin content o f  unferm ented 
L a th v ru s  s a tiv u s  seeds was found 
to be nil (Table-1) .The vitamin could 
not be detected in the raw seeds, this 
may be due to small am ount o f the 
vitamin present in the seeds. A fter 
fermentation for 24 & 36 hours, the 
seeds found to contain 0 .1 2  mg% and 
0.35 mg% which will contribute to the

F«rm«ntation houri
Fig.2. Niacin content of solid state fermented lathyrus sativus seeds.
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people who consum e these seeds. 
S im ilar observation was observed in 
soybean and w heat Tem peh. The 
im portance of this vitamin in anem ia 
and other field o f nutrition are well 
recognised by (Briggset 
Though there are toxins in the seeds of 
LaJthY ruS SatlYUl, people use it or 
different food preparations. During the 
preparations o f different foods and 
ferm entative products, the toxin are 
reduced and nutrients are increased. The 
fermentative products is safer in use and 
during experiments, it was shown that

the effect of toxicity was negligible to 
zero in the ferm entative products^. 
Moreover, durung soaking & washing 
for fermentation, most o f the toxins are 
removed'^. To meet the requirements of 
nutrients, the basic need is a balanced 
diet in that case those who use these 
seeds som etim e in a day, may be 
benefittad by these Vitam ins in the 
seed. In other words, along with other 
food items intake o f fermented Lathvrus 
sa tiv u s  seed may later-m eet one's 
vitamin (niacin, thiamin and riboflavin) 
requirements.

Fc rm an ta t lo n  h o u n

Fig.3. Riboflavin content o f solid state fermented lathyrus sativus seeds.
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Sum m ary

T hiam in , riboflav in , niacin o f the 
ferm ented and unferm ented 1 .athvrus 
sativus seeds a n  analysed in this 

e x p e r im e n t. In u n fe rm e n te d  
Lathyriis sativus seed contents of 

thiamin and niacin were found to be
0.44m g%  and 1.7 mg% respectively 
while riboflavin content was found to be 
nil. A ll o f these v itam ins after 
fermentation. Thiamin increased by 1.1 
times after 24 hoi'rs, 1 time after 36
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