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Abstract

The objective of this study was to determine the effect of duration of cooking of various varieties of Lablab
purpureus beans at 100°C on their antinutritional factor compositions. Nine different varieties of Lablab purpureus
heans were subjected to cooking for 0.0, 10.0, 20.0, 30.0), 40.0."50.0 and 60.0 minutes respectively at [00°C. For
each batch of cooking, 4 litres of water was first brought to boiling in a 10 litre alluminium cooking pot and about
50g of the seed was poured into the boiling water, covered and allowed to cook for each specified time period. The
seeds were sun dried for 3 days before milling. A representative sample for each cooking time and for each variety
was taken to the laborarary for the determination of antinutritional factors to include trvpsin inhibitors, phytic
acid, tannin and hydrocvanic acid. Results obtained indicate that duration of cooking had a significant (P<0.03)
effect on the antinutritional composition of the various varieties of lablab beans. The levels of antinuiritional
factors in the beans were found to decrease significantly (P<0.05) as the duration of cooking increased across the
various varieties. However percent destructions of trypsin inhibitor activity, phytic acid and hydrocyanic acid
were very rapid at about 30 minutes of cooking.
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Introduction

It is believed that most farmers would prefer
to feed raw Lablab purpureus beans to chickens
in order to eliminate the cost of transportation of
the raw beans to the processor and back to the
farm as well as the heating and other handling
costs. This has not been the case because it has
been known that proteins in raw legumes have
low nutritive value due to some anti-nutritional
factors, which hinder their effective breakdown
and utilization of their stored protein by the
monogastrics. Cooking improves the nutritive
value and brings the value close to that of meat
and milk products by destroying most of the anti-
nutritional factors present (Ogundipe, 1980;

Amaefule and Obioha, 2001).

These anti-nutritional factors such as trypsin
inhibitors, haemagglutinins, lectins, phytic acid,
goitrogens, etc. result in poor growth when raw
legume seed diets are fed to monogastrics. Pro-
cessing also improves the utilization of proteins
and energy contained in the legumes (Omeje, 1999
and Kaankuka ef al, 2000). Like other legume
seeds, lablab seeds have many antinutritional
factors, which interfere with their utilization by
monogastrics. These antinutritional factors can
be eliminated or reduced to the barest minimum
through adequate heating of the beans.

The use of unconventional legume seed has
been limited owing to lack of, or inadequate in-
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formation about their chemical constituents or
processing method that will bring them to a state
where they could be considered safe for incorpo-
ration into pouliry diets.

The need therefore to provide base line informa-
tion about the common varieties of lablab in Ni-
geria in terms of the effect of duration of cooking
on their antinutritional factors becomes very im-
portant. This study was therefore conducted to

determine the effect of duration of cooking at.

100°C on the antinutritional factors in various
varieties of Lablab purpureus beans.

Materials and Methods

Nine varieties of Lablab purpureus beans were
used for this experiment. They were obtained from
the ILRI experimental farm in Zaria. The varieties
are Rongai (Milky white), P1164302 (dark); NAPRI
2 (dark brown); NAPRI 3 (light brown); P1 401553
(black); P1345608 (dark brown); ILRI 147 (dark);
TLN 7(black); and PI 19851 (light brown). The
beans were processed by boiling in water. About
4 litres of water was first brought to boiling in a
10-litre alluminium cooking pot and about 50
grammes of the seed was poured into the boiling
water and covered. From the moment the beans
were poured into the water, the specified time of
cooking was taken. The beans were cooked for
10,20, 30,40, 50 and 60 minutes respectively. They
were sun-dried for 3 days before milling, A repre-
sentative sample of the milled lablab seed from
each of the cooking time along with a raw sample
of each variety and groundnut cake were taken
to the laboratory for the determination of the
antinutritional factors. The inclusion of ground-
nut cake was for the purpose of comparism to
ascertain if groundnut cake which is popularly
used as a protein ingredient in poultry feed con-
tain some of the antinutritional factors being
analysed for.

Determination of Trypsin inhibitor activity

Ten grammes each of ground groundnut cake,
raw and cooked lablab seeds were extracted for
three hours with petroleum ether (b.p 60-80°C) at
room temperature. The defatted material was
sieved through a 40mm mesh screen. One gramme
of each sample was suspended in 20ml of 0.05N
HCL and kept over night at 4°C in a refrigerator.
The insoluble matter was removed by centrifuga-

- tion at 800 rpm for 20 minutes in a unipan centri-

fuge model No.310. The supernatant was used as
trypsin inhibitor (TI) extract and diluted 1:1000
with water before use. The trypsin inhibitor ac-
tivity (TIA) on sample extract was assayed ac-
cording to the method of Kakade ef al (1974) with
modification described by Liu and Markakis
(1989).

Determination of phytic acid

Ten grammes each of defatted finely ground
groundnut cake, raw and cooked lablab seed
samples were soaked in 200ml of 2% HCL solu-
tion for 3 hours and then filtered through two
layers of hardened filter paper. Fifty (50) ml of the
filtrate was placed in a 400ml beaker and 110ml
distilled water was added to give it proper acidity
and thereafter titrated with a standard ferric chlo-
ride solution containing 19.5mg Fe/ml until a
brownish yellow colour persisted for 5 minutes.
Phytic acid was thereafter determined using the
method of Sutardi and Buckle (1985).

Determination of Tannin

Ten grammes each of the groundnut cake meal,
the raw and the cooked samples of the lablab
seeds were defatted and later extracted with 5%
ethyl ether and ethanol. Tannin was estimated
using the method of Earp et al. (1981). The method
employed the Vanillin-HCL procedure based on
acid catalysed addition of vanillin to flavonols
and their polymers as well as other phenolic com-
pounds such as dihydrocalcone and flavones.
These reactions were determined colometrically
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at 500mm using a spectrometer (spectronic 20).

Determination of Hydrocyanic acid

The hydrocyanic acid of groundnut cake, raw and
cooked lablab seeds were determined using the
procedure of Cooke and Maduagwu (1978) as
modified by Ikediobi and Fashagba (1985). Two
grammes of each sample was extracted with 15ml
of 0.1m sodium phosphate buffer pH 6.8 for 30
minutes using a shaker. The mixture was centri-
faged at 100rpm and the supernatant obtained
was decanted into a 50ml volumetric flask. Into a
test tube 0.2 millilitres of the supemnatant was
pippeted and the volume made up to 2ml with
0.1m phosphate buffer pH 6.8. Four millilitres of
alkaline picrate was added and then mixed thor-
oughly. The mixture was incubated at 95°C in a
water bath for 10 minutes. It was allowed to cool
and absorbance was read at 490nm. Total cya-
nide content was obtained by extrapolation from
a standard curve of potassium cyanide.

All data generated were subjected to the analy-
sis of variance using the SAS (1985) general
model procedure while treatment means were
separated using the Duncan’s Multiple Range
Test (Steel and Torrie 1980)

Results and Discussion
The results of the antinutritional analysis are pre-
sented in tables 1, 2, 3, and 4 respectively.

The duration of cooking of the lablab seeds had
a significant (P<0.05) effect on the levels of
antinutritional factors present in the seeds. The
levels of trypsin inhibitor activity, phytic acid,
tannin and hydrocyanic acid were found to de-
crease as the duration of cooking increased.
When compared across the various varieties
trypsin inhibitors activity was found to be the
most heat labile followed by hydrocyanic acid.
About 75% of the trypsin inhibitor activity and

-over 60% of the hydrocyanic acid across the vari-

Table 1: Analysed trypsin inhibitor activity in different varieties of Lablab purpureus beans cooked at 100°C for different
duration of time and their percent destructions (TIA mg/100g)

Cooking  Rongai Pl  NAPRI- NAPRI-  Pl-  PI345608 ILRI1147 TLN7 Pl- GNC
time (milky- 164302 2 (Dark 3 401553  (Dark  (Dark)  (Black) 195851
(minutes white (Dark) brown) (Light- (Black)  brown) (Light

brown) brown)
0.00 7087 68421° 73611° 63142° 63582° 68295  894.00° 84235" 789.00° 13241
10.00 368.12° 42088° 53222° 46024° 480.10° 46892°  59201° 57642° 562.08°
%Loss 3651 3849 2770 2711 2449 3134 33.78 3157 2876
20.00 14728 15050° 185.20° 138.40° 14222° 15850°  216.55° 210.48° 189.0¢°
% Loss 7460 7800 7484 7808 7763 76.79 7578 7501 76.04
30.00 13638  11007° 12828° 12610° 13644° 13922 19228° 170.86° 160.82°
%Loss 7648 8391 8257 8003 7854 796l 7849 1972 7962
40.00 13256  105.02° 12030° 122000 128.28¢ 13741°  18661° 16825 IS8.11°
% Loss 7714 8465 8366 8058 7982  79.88 79.13 8003 7996
50.00 119.28°  108.46° 115.44¢ 12088" 12448 13680° 16046° 15046° 138.68°
% oss 7928 8469 8374 7985 7968 7846 8128 8120 8048
60.00 146 10262 11120° 11968 12241d 1357 150.44° 14922 13728
% Loss 8078 8500 8489 8105 8075 8013 8332 8229 8260
SEM 342 418 3.98 246 332 348 522 444 530
L * * ) * L 3 * * b * * *
TBET M feans within each column with different superscripts are significantly (P<0.05) different.
SEM=Standard error of the means.

L =Polynomial analysis showing linear relationship within cultivars of lablab prrpureus beans.
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Table 2: Analysed phytic acid content of different varieties of Lablab purpurens beans cooked at 100°C for
different duration of time and their percent destruction (mg/100g)

Cooking Rongai Pl- NAPRI- NAPRI- PI- PI345608  ILRI  TLN7 PI- GNC
time (milky- 164302  2(Dark 3 (Light 401553 (Dark 147 (Black) 195851
{minutes white (Dark) brown) brown)  (Black) brown) (Dark) t()Light}
OWI
0.00 6.46" 6.00 14.31° 14.08° 6.46" 12,69° 1246 854 1431 3%
10.00 5280 472 9.56" 8.92° 4.98° 10.88° 8.92° 702 10.5%°
%Loss 1827 21.33 33.19 36.64 291 1426 28.4) 17.80 2599
20.00 4.20° 3.92¢ 9.23° 8.31° 4.62° 1038 877 6.92° 10.38°
% Loss 34.98 3467 35.50 4098 28.48 1820 29.61 1897 2746
30.00 1.88¢ 1.79¢ 418 3.08° 2.06° 394 3.09° 2.56° 307
%Loss 70.82 68.57 7002 76.46 68.47 69.01 7531 6988 76.08
40,00 1.80¢ 177 4.15° 3.00° 2.01° 3.92° 3005 254 3.00°
% Loss 72.14 70,50 70.84 78.69 68.89 69.11 7592 7026 79.04
50.00 1.58¢ 1.76¢ 3.264 279 1.56¢ 3.28¢ 2.60° 2.38° 249°
%L oss 7522 70.12 75.82 79.84 7428 74.02 7629 7221 8148
60.00 1.50¢ 1.74¢ 3.23¢ 277 1.54° 3.23¢ 254 231° 2314
% Loss 76.78 71.00 7730 80.33 76.16 74.55 7961 7295 83.86
SEM 0.26 0.24 0.36 0.42 0.21 0.16 0.56 0.44 028
L * * * * * * - * ¥ *

<4 Means within each colummn with different superscripts are significantly (P<0.05} different
SEM= Standard eror of the means.
L. = Polynomial analysis showing linear relationship within cultivars of fablab purpurcus beans.

Table 3: Analysed tannin content of different varieties of Lablab purpureus beans cooked at 100°C
for  different duration of time and their percent destruction (TA mg/100g)

Cooking  Rongai PI- NAPRI- NAPRI-3 PI- PI345608 ILRI TLN7 PI- GNC

time (milky- 164302 2(Dark  (Light- 401553 (Dark 147 (Black) 195851
(minutes  white (Dark)  brown) brown) (Black) brown) (Dark) (Light
brown)

0.00 0.24° 027 0.44° 0.57 0.35° 048 0.42° 023 041* 008
10.00 0.23 0.26" 0.43° 0.56* 0.34° 0.47° 0.40° 0.22° 0.40°
%Loss 4.17 3.70 227 1.75 2.86 2.08 4.76 435 2.44
20.00 0.21° 0.23 0.40° 0.49° 0.31° 0.42° 037 0.20° 0.36°
%Loss  12.50 1481 . 9.09 14.04 11.43 12.50 11.90 13.04 12.19
30.00 0.14¢ 0.14° 0.18¢ 0.27° 0.18° 0.24° 0.22¢ 0.14¢ 0.20°
%Loss 5369 5442 6248 54.11 54.26 53.92 5149 5198 5275
40.00 0.11° 0.12¢ 0.16° 0.26° 0.16° 0.22° 0.20° 0.11° 0.19°
%Loss 5417 5556  63.64 54.39 54.29 54.17 5238 5217 5366
50.00 0.10f 0.11° 0.16° 0.26° 0.14f 0.19° 0.15F 0.12f 0.17
%Loss  60.11 6489  64.92 55.44 64.78 62.93 6238 5532 6148
60.00 0.098 0.09° 0.15 0.25¢ 0.128 0.17¢ 0.15°  0.10¢ 0.15¢
%Loss 6250 6667 6591 56.14 65.71 64.58 6429 5652 6341
SEM 0.002 0005  0.002 0.003 0.001 0.002 0.002 0004 0002
L * * * * * * * * *

*%54¢ Means within each column with different superscripts are significantly {p<0.05) different.
SEM= Standard error of the means.
L = Polynomial analysis showing linear relationship within cultivars of lablab purpureus beans'
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Table 4: Analysed hydrocyanic acid content of different varieties of fablab purpureus beans cooked
at 100°C for different duration of time and their percent destruction (HCN mg/100g)

Cooking  Rongai Pl-  NAPRI- NAPRI- PI- PI345608 ILRI 147 TLN7 Pi- GNC
time  (milky- 164302 2 (Dark 3 401553  (Dark (Dark)  (Black) 195851
(minutes  white  {Dark}) brown) (Light- (Black) brown) (Light
brown) brown)

0.00 213 2022 179 201° 235° 2.03° 2,13 3.36" 347 072
10.00 0.88° 089" 072 087" 1.11° 0.87° 0.95" 1.48° 1.45°
%Loss 5869 5594 5978 5672 5277 57.14 5540 5595 5821
20.00 0.85°  0.80°  0.69° 0.80° 0.91° 0.79° 0.86° 1.35° 1.35°
%loss 6009 6040 6145 6020  61.28 61.08 5062 5082  61.09
30.00 0.66°  0.62° 04T 0.46° 0.65° 0.60° 0.63¢ 0.98° 1.09¢
o%loss 6901 6931 7374 7741 7234 70.44 7042 7083 6859
4000 0.63°  0.60°  046° 0.45° 0.63¢ 0.58°¢ 0.62¢ 0.96° 1.08¢
%Loss 7042 7030 7430 7761 73.19 71.43 7089 7143 70.6]
50.00 0.62° 0565 046 0.45° 0.63° 0.49° 0.58° 0.96° 1.07¢
o%loss  70.11 7232 7428 7782 7279 75.86 7398 7088  70.62
60.00 0.60° 052 04X 0.44° 0.61° 0.48¢ 0.51° 0.91° 0.98°
%Lloss 7183 7426 7654 7811  74.04 76.35 76.06 1292 7176
SEM 0.04  0.08 0.05 0.04 0.06 0.03 0.02 0.07 0.04
L * * * * * * * * *

ab<d® \eans within each column with different superscripts are significantly (P<0.03) different. SEM=

Standard error of the means.

L. = Polynomial analysis showing linear relationship within cultivars of lablab purpureus beans

ous varieties were destroyed after cooking the
beans for only 20 minutes at 100°C. Phytic acid
and tannin were found to be more heat stable as
only about 18-40% and 9-14% loss in activity re-
spectively were observed after cooking the beans
for 20 minutes at 100°C. It was however observed
in this study that between 50 and 80 percent of all
the antinutritional factors present in the various
varieties of lablab were lost after cooking the
seeds for at least 30 minutes. This result is similar
to the report of Balogun ez a/ (2001) who ob-
served that most antinutritional factors in legume
seeds are lost after cooking the seeds for a mini-
mum of 30 minutes. Bawa et al (2003) also re-
ported similar results when lablab seeds were
subjected to boiling at 100°C for 30 minutes.
Udedibie and Igwe (1989) had earlier reported that
before legume seeds can be incorporated into
poultry diets, they should be well processed pref-
erably by cooking for at least 30 minutes to en-

sure that most of the anti-nutritional factors have
been destroyed.

Legumes generally contain antinutritional factors
but the levels of these antinutrients differ from
legume to legume. Different processing methods
such as heating (dry or aqueous), fermentation,
autoclaving and soaking with chemicals are
adopted to reduce or eliminate these
antinutritional factors but the level of destruc-
tion of these antinutritional factors depends to a
large extent on the processing method. However
there is always a residual amount of some
antinutrients no matter the processing method
adopted. According to Omeje (1999)
antinutritional factors interferes with digestion
and utilization of nutrients particularly in mono-
gastric animals. This is because these animals do
not posses microbes that are capable of breaking
down these substances. Antinutrients interfere
with nutrient utilization by forming complexes with
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the substrate at the site of digestion. Therefore
to efficiently utilize the nutrient content of le-
gumes by monogastric animals these
antinutrients must be reduced to the barest mini-
mum and one way of doing this is to cook the
seeds for at least 30 minutes (Ogundipe ez a/2003;
Abeke er al 2003).

Conclusion

The results obtained in this study indicate that
between 50-80% of most of the antinutrients in
lablab seeds can be destroyed by cooking the
seeds for at least 30 minutes at 100°C. This will
render the seeds relatively safe for incorporation
into poultry diets.
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