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Introduction

The Galactosc containing oligosaccharides
such as raffinose and stachyosc arc
abundant in nature. They are found most
frequently in sceds, roots, and under
grounds stems. The quantity of raffinosc
and stachyosc arc greater in the sceds of
legumcs like soybeans, chickpeas and other
sceds!l. Though the legumes have been
considered as leading groups in protcin
supply of the developing countrics of the
world where malnutrition prevails at a high
rate and the sceds contain 2 to 3 times more
protein than cereal grain; these legumes have
not become popular due to the presence of
flatulence causing oligosaccharides and
other antinutritional factors2.

The processing methods such as washing,
cooking, fermentation and germination are
reported (o cause considerable reduction of
thesc oligosaccharides in the legumes? like
chickpeas; but there was no study of the
cffect of solid state fermentation by
Rhizopus oligosporus on the flatulence
causing oligosacchardics like raffinosc and
stachyosc of Lathyrus sativus sccds. The
purposc of this study was 1o scc the effect
of solid statc fermentation of Lathyrus
sativus on Raffinosc and Stachyose in
rclation to improvement of the nutritional
quality ofthescsceds which arc cheap in
Bangladesh, arc casily grown by the people
of Bangladcsh and are caten by the poor
class of pcople of the country during
faminc4.

Materials and Mcthods

Lathyrus sativus sceds were purchased from
the local markct of Bangladesh and stored at
room temperature until all tests could be
made. THe sceds 50 gm portions were
soaked in 150 ml of water for overnight,
washed twice and stcamed for 10 minutes
and inoculated with 0.5% tempch inoculum
(Rhizopus oligosporus). The inculum was
obtained (rom the Nutrition Rescarch
Development Centre, Bogor, Indonesia.
Inoculated sceds were packed in glass
petridishes (100 x15 mm dia) and fermented
for 10, 20, 30, 40 and 50 hours at 30°C5.

The control sceds were processed and
inoculated by the same procedure and kept at
4°C in the relrigerator. The fermented 10,

20, 30, 40 and 50 hours samplecs
(Petridishes) were kept out of incubator and
stcamed for 10 minutcs to kill the mold and
kept in the refrigerator at 4°C.

Carbohydratc was donc according to the
Mecthod of Hallab® (1970). In this mcthod,
carbohydratc was cxtracted from the
samples with 95% hot alcohol in presence of
CaCo4, and boiled on stcam bath for 30
minutes. After cooling, cxtract was
decanted, then extraction was repeated,
combincd together and filtered. Dry residuc
was grinded, cxtracted again and total
extracts were collected and made to a certain
volume with 80% cthanol.

Scparation ol sugars and nonsugars:
Extracts were placed in a beaker and
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cvaporated all alcohol in stcam bath and
transferrcd (o a volumctic flask.
Precipitations were made after adding
saturated Icad acctate (0.5-1.5 mi), filtered
and madc to a certain volume. The cxtract
was dclcaded by adding potassiusm oxalatce,
filtered and werce rcady for sugar analysis.
Simple sugars and oligosaccharidces were
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detcrmincd according to the mcthod of
Michel Dubois ct al 7. In this method simple
sugars were analyscd from the sample by
the rcaction of phenol sulfuric acid and read
at 490 my in Perkin - Elmer (Perkin Elmer,
35 spcctophotometer, Coleman Instruments
Division, Oak Brook, Illinois, USA).

Table 1. Raffinose equivalent sugar content of during soild state Fermentation.

Sample : Hours of fermentation

Rallinosc cquivalent
sugar (mg/g )

Times increasc
in sugar contcnt

1 O hours (control)
2 10 hours
3 20 hours
4 30 hours
5 40 hours
6 50 hours

8.72

16.82 1.93
19.08 2.2
18.25 2.1
15.63 1.8
14.10 1.6

Table 2 . Stachyose equivalent sugar content of Lathyrus sativus seeds during soild state

formentation.

Samplc Fermentation hours

Stachyosc cquivalent

Timgs increasc

sugar (mg/g) in sugar conlent

1 0 hours 8.65

2 10 hours 10.61 1.23

3 20 hours 19.31 2.23

4 30 hours 19.90 2.30

5 40 hours 15.26 1.8

6 50 hours 14.10 1.6

Results sceds, the amount of raffinosc is dcgraded

The results are given in Table 1 and Table 2.

Discussion
In the Table No. 1, it can be scen that after
solid state fermentation of Lathyrus sativus

to simple sugars. The stachyose cquivalent
sugar is also increased with the increasing
of fermentation hours. In 0 hour, stachyosc
cquivalent sugar content was 8.65, where as
10 hours fermentation, it increased to 1.23

15



Bangladesh j. Nutr. Vol. 2, No. 2, Junc, 1989

time, 20 hours to 2.23 times, 30 hours 2.30
timcs. Then gradually raffinose cquivalent
sugar content was decreasing slighily in 40
and 50 hours. The maximum raffinosc
cquivalent sugars increascd in 30 hours in
the solid state fcrmented Lathyrus sativus
sced at 30 hours at 30°C-36°C. In 40 and 50
hours, the products become ovefermented
and arc not suitable for cating purposc, If
the sugar content of raffinose increases after
fermentation, the flatulence will be
decreasced. In the similar way, the stachyose
equivalent sugar content also incrcascs
during the incrcasing of fcrmentation hour
and it rcaches maximum in 30 hours and
dccrcases slightly downwards in 40 and 50
hours. But, thc solid state fermented
products become cdiblc in 30 10 36 hours®
fermentation and {latulence decrease after
fermentation. Raffinosc and stachyose
mctlabolisc (o cquivalent sugars after
fcrmentation 1o improve the nutritional status
of Lathyrus sativus sced.

Summary

Flatulence causing oligosacchardics of the
solid statc fcrmented and unfermented
Lathyrus sativus were studicd in this paper
and was found that the flatulence causing
oligosaccharides raffinosc and stachyosc arc
dcgraded to simple sugars afier
fermentation. The maximum degradation 1o
sugars of rallinosc and stachyosc occurs at
20 and 30 hours fcrmentation. The
fcrmented products of the legumes arc
acceptable [or human consumption upto 30
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hours fermentation and there is no off flavor
of the product at this fermenting period.
Morcover, by this solid statc fermentation,
thc other nutritional cosntents arc also
incrcascd and at the same time flatulence
causing oligosaccharides arc rcduccd.
Therclore, there arc morc benclits in
fermenting the Iegume sceds Lo improve the
sceds in terms of Nutrition.
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