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Abstract

The effects of varying boiling periods on the proximate composition, amino acid and level of anti-nutritional factors of coffee
Senna (Senna occidentalis) seeds were determined. Senna occidentalis seeds were divided into five (5) representative samples
of 200 g each. The first sample was left unprocessed (raw) while the second, third, fourth and fifth samples were bailed for 30, 40,
50 and 60 minutes, respectively. Each representative sample was properly sun-dried, milled and analysed. Each sample was
analysed in trplicates for the proximate composition, amino acid profile and levels of anti-nutriional factors using standard
laboratory procedure. The different boiling periods were observed to significantly (p<0.05) reduce the proximate composition,
amino acid and level of anti-nutritional factors. Bailing at 60 minutes recorded the highest level of reduction in crude protein,
methionine, lysine, tannins and oxalates were observed to reduce by 3.57, 0.37, 1.79, 2.25 and 1.50 g/100 g in Tl (0 minutes) to
T5 (60 minutes), respectively. It can be concluded that subjecting Senna occidentalis seeds to boiling period of up to 60 minutes
is effective in the detoxification of the seeds with relatively less depreciation in the nufritional value of the seeds. It is concluded
that Senna occidentalis seed can be boiled up to 60 minutes without much depreciation in nutritional values.
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Introduction

Non-ruminant animal such as poultry, rabbits and pigs are among the species of livestock that have the potentials to
address the protein malnutrition prevalent in the third world Countries. However, effective production of this livestock species has
been hampered by the scarcity and high cost of conventional feed resources. This was further buttressed by Bawa et al., (2007)
who reported that increasing unavailability and the high cost of conventional feedstuffs is one of the major problems facing the
livestock industry in Nigeria. Studies have shown that lesser known legumes together with other conventional legumes can be
used to address the feed/food crises in developing countries (Doss et al., 2011). In this regard, there is an equally perpetual effort
by researchers to determine the suitability of altemative plants to serve as a source of protein, energy and other nutrients for
monogastric animals (Shaahu et al., 2010a; Shaahu et al.,, 2010b). The target materials therefore, are those that are either
unsuitable for human consumption or that have a very low human preference and are very cheap (Shaahu et al., 2015). One of
such altemative wild legume that can be exploited as feed material is coffee Senna (Senna occidentalis) seeds.

Senna occidentalis is a wild legume that belongs to the family Leguminosea caesalproideae. It is an erect hairless
shrub that grows up to 100 cm high and produces from seeds. The leaves are compound, pinnate, altemate and 10-15 cm long.
The inflorescence is an axillary raceme with yellow flowers (Akobundu and Agyakwa, 1998). Augustine et al. (2014) reported that
the seeds contain anti-nutritional factors such as tannins, oxalates, phytates and saponins. This therefore, calls for some form of
processing such as boiling. It is important to note that, the nature and hardness of seed coat of a legume and duration of boiling
may influence the process of eliminating or reducing the level of anti-nutritional factors. Therefore, it is necessary to evaluate the
effect of boiling period on the chemical properties of each legume. At the moment, base-line information on the effect of varying
boiling periods on the chemical composition of Senna occidentalis seeds seems to be very scanty hence the need to conduct
more studies and bridge this information gap.

It is in view of the above that this study was conducted to investigate the effects of varying boiling periods on the
chemical composition of Senna occidentalis seeds.

Materials and Methods

The seed samples were collected from bushes in Mubi area of Adamawa State Nigeria. The seed samples were
divided into five () representative samples of 200 g each. The first sample was left unboiled (raw) while the second (T2) third
(T3) fourth (T4) and fith (T5) samples were subjected to bailing periods of 30, 40, 50 and 60 minutes, respectively. The boiled
seeds were drained, propery sun-dried and ground into meal ready for the chemical analysis. The proximate composition of the
representative seed meal samples and levels of the anti-nutritional factors were determined in ftriplicates in a completely
randomized designed using the standard laboratory procedure of Official Association of Analytical Chemists [AOAC] (2004).The
amino acid profile was analysed using High-Performance Liquid Chromatography (HPLC) Buck Scientific BLC 10/11 model
equipment.
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Data obtained were subjected analysis of variance (ANOVA) and least significant difference (LSD) was used to
separate treatment means for the proximate composition, amino acid profile and levels of anti-nutritional factors.

Results and Discussion

The proximate composition of Senna occidentalis subjected to varying boiling periods is presented in table 1. The
proximate composition was significantly (p<0.05) influenced by the bailing periods except for the dry matter. The crude protein,
ether extract, crude fibre and ash were observed to significantly (p<0.05) decrease as the boiling period progress with boiling
periods at 50 and 60 minutes indicating the highest level of reduction for the proximate components. The decrease in crude
protein observed in this study was attributed to the leaching out of soluble nitrogenous compound as reported by Nsa et al.
(2011) and Shaabu et al. (2015). The decrease in the ether extract was attributed to the impact of heat on the il content of the
seed and sieving out of the oil in boiling water. This is in line with the findings of Udedibie et al. (1996) and Augustine et al. (2017)
who observed same for jack bean and Senna obtusifolia seeds. The decrease in the fibre content was in agreement with the
findings of lorgyer et al. (2009). The decrease may be attributed to the impact of heat on the structural fibre components of the
seed coat of Senna occidentalis seeds. The reduction in the ash content observed as the bailing period progresses might be due
to the leaching out of minerals in the boiling water which is in line with the findings of Nsa et al. (2011) who observed same for
castor oil seeds. The increase in the nitrogen free extract was attributed to the impact of heat in the boiling water which might
have opened up the locked-up crude carbohydrates for easy bio-accessibility. The increase agrees with the findings of Shaahu ef
al. (2015) who made a similar observation for lablab seed.

Table 1: Proximate composition of Senna occidentalis subjected to varying boiling periods

Bailing periods (minutes)

Nutrients (%) T1(0) T2(30) T3(40) T4(50) T5(60) SEM
Dry matter 9251 91.80 92.19 92.15 9225 301
Crude protein 21708 20,300 20.1% 19,072 1813 112
Crude fibre 13808 13752 12300 11.08° 10.14¢ 286
Ether extract 2508 2300 2000 198° 196° 0.04
Ash 5422 4110 38m 361c 301 097
NFE 46.91° 42400 40.00° 4211 B314 431
Energy (kealkg) 220015 230030 232903 239744 2361.04

a, b, ¢, = Means in the same row with different superscripts are significantly different at 5% level of probability; metabolizable
energy (ME) calculated according to the formula of Pauzenga, (1985), ME = 37 x %CP + 81 x %EE + 355 x NFE, NFE =
nitrogen free extract.

The amino acid profile of Senna occidentalis seeds (Table 2) subjected to varying boiling periods showed similar
reduction trend as that of the proximate composition. This may similarly be due sieving out of the soluble nitrogenous compound
in the boiling water which agrees with the findings of Udensi et al. (2010). The ultimate goal of processing is to eliminate or reduce
anti-nutritional factors to safer-threshold. The varying bailing periods significantly (p<0.05) decreased the level of anti-nutritional
factors (Figure 1). However, boiling at 60 minutes indicated the highest level of reduction for all the anti-nutrients. A similar
observation was made by Udensi et al. (2010) and Abeke et al. (2008).

Table 2: Amino Acid Profile of Senna occidentalis Seeds Subjected to Varying Boiling Periods

Varying boiling periods (minutes)

Amino acid (¢/100g)  T1(0) T2(30) T3(40) T5(50) T6(50) SEM
Lysine 420 3.800 321 318 241¢ 0.08
Methionine 1.352 1200 1212 1010 098¢ 0.03
Threonine 285 220% 2100 230 1.71¢ 0.1
Isoleucine 3242 282 2,800 279 185¢ 0.09
Leucine 3642 3408 3208 2000 168° 0.07
Phenylalanine 4312 3820 367 325 2.08° 0.11
Valine 5.342 4000 3900 385 275 021
Histidine 285 2200 2170 2000 195° 0.04
Arginine 2808 2,30 215 17% 109° 0.1
Serine 27% 285 2812 1970 2710 0.03
Tyrosine 3208 3008 297 287 261¢ 0.06
Alanine 3708 3508 207 271 166° 0.09
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Aspartic acid 3.052 2958 240 1.51° 1.35¢ 0.07
Glutamic acid 995 9872 9.502 9.01° 711 0.02
Proline 1.75 1.622 1.50° 1.48° 0.66° 0.001

a, b, ¢, = Means in the same row with different superscripts are significantly different at 5% level of probability

The mechanism by which heat treatment eliminates or reduces anti-nutritional factors was earlier explained by Abeke et al.
(2008) that heat denatures protein and since anti-nutritional factors are protein substances, they tend to be denatured by heat
treatment. However, the rate of denaturation of protein differs from protein to protein and that anti-nutritional factors are denatured
more quickly from legume beans than the real protein content of the bean or seed.
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Figure 1: Impact of Varying boiling period (minutes) on anti-nutritional factors
of Sennaoccidentalis seeds
mT1(0) ®mT2(30) =mT3(40) mT4(50) mT5(60)
Conclusion

The outcome of this study revealed that the proximate composition, amino acid profile and levels of anti-nutritional
factors of Senna occidentalis decreased with increase in boiling duration except for the ether extract. However, bailing at 50 and
60 minutes showed the highest level of reduction for these components. It was concluded that Senna occidentalis seeds can be
boiled up to 60 minutes with less depreciation in nutriional values.

References

Abeke, F.O., Ogundipe, S.0., Sekoni, AA,, Adeyinka, I.A., Oni, 0.0., Abeke, A. and Dafwang, 1.I. (2008). Effect of duration of
cooking Lablab purpureus beans on it utilization by broiler finisher (4-8) weeks. Asian Joumal of Animal and Veterinary
Advances, 3: 85-91.

Akobundu, I.O. and Agyakwa, C.W. (1998). A Hand Book of West African Weeds, 2 edition, INTEC printers, lbadan, Nigeria.

AOAC (2004). Association of Official Analytical Chemist, Official Methods of Analysis 18t edition, Washington DC, USA.

Augustine, C., Abdulrahman, B.S., Masudi, B., and Rahab, A.M. (2014). Comparative evaluation of the proximate composition
and anti-nutriive components of Senna obtusifolia and Senna occidentalis indigenous to Mubi area of Adamawa State,
Nigeria. Intemnational Joumal of Management and Social Sciences Research, 3(2): 9-12.

Bawa, G.S., Abu, E.A. and Adegbulu, M.T. (2007). Effects of duration of cooking whole or crushed African locus bean (Parkia
filicoidea Welw) seeds on the levels of some anti-nutritional factors and growth performance of young rabbits. Nigerian
Joumal of Animal Production, 34(2): 208-219.

Doss, A., Pugalenthi, M., Vadivel, V.G., Subhashini, G. and Anita, S.R. (2011). Effects of processing techniques on the nutritional
composition and anti-nutrients of under-utilized food legume (Canavalia, ensiformis). Intemational Food Research
Joumal, 18(3): 965-970.

1257



Proc. 437 Annual Conference of the Nigerian Society for Animal Production, March 18t — 22rd 2018, FUT Owerri

lorgyer, M.I., Adeka, L.A., lkondo, N.D., and Okoh, J.J. (2009). Impact of bailing periods on the proximate composition and level of
some anti-nutritional factors of in pigeon pea (Cajanus cajan) seeds. Production Agricultural Technology, (5): 92-102.

Nsa, E.E., Ukachukwu, S.N., Isika, MA. and Ozung, P.O. (2011). Effects of boiling and soaking duration on the proximate
composition, ricin and mineral contents of undecorticated castor oil seeds (Ricinus communis). Intemational Joumal of
Plant, Animal and Environmental Science, 1(3): 244-252.

Pauzenga, U. (1985). Feeding parent stock. Joumal of Zootecnica Technology Intemational, 22- 25.

Shaahu, D.T., Ayoade, J.A., and Babatunde, |.B. (2010a). Effects of graded levels of groundnut testa on the growth performance
of growing rabbits. Proceedings of the 36" Annual Conference of the Nigerian Society of Animal Production (NSAP),
University of Abuja, Nigeria, Pp: 351-357.

Shaahu, D.T., Ikurior, S.A. and Tiough, S.M. (2010b). Effects of replacing full-fat soybean with raw decorticated and cooked
lablab seed on the performance of weaner rabbits. Proceedings of the 36" Annual Conference of the Society for Animal
Production, University of Abuja, Abuja, Nigeria. Pp: 315-317.

Shaahu, D.T., Carew, S.N. and lkurior, S.A. (2015). Effects of processing on the proximate, energy, anti-nutritinal factors, amino
acid and mineral composition of lablab seed. Joumal of Scientific and Technology Research, 4(4): 1-4.

Udedibie, A.B., Esonu, B.O., Ukachukwu, C. and Iwuoha, N.C. (1996). Two-stage cooking as a method of improving the nutritive
value of jackbean (Canavalia ensiformis) for broilers. Nigerian Joumal of Animal Production, 23(2): 107-110.

Udensi, E.A., Arisa, N.U. and Ikpa, E. (2010). Effects of soaking and boiling and autoclaving on the nutritional quality of Mucuna
flagellipes. African Joumal of Biochemistry Research, 4(2): 47-50.

1258



