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ABSTRACT

Samples of Baobab Seed (BS) were collected from Lur, Kanke Local Government Area of Plateau State, to
determine its Proximate Composition and Phytochemical Profile. The seeds were washed to remove pulp on the
seed coat, sun dried until crisp, then winnowed to remove debris. They sun-dried seeds were divided into four
equal parts. The first part was left unprocessed as Unfermented Baobab Seed (UFBS) at Ohr of fermentation; the
2m 31 and 4™ parts were soaked for 24 hr, and then fermented for 48, 72 and 96hr as Fermented Baobab Seed
(FBS), respectively. After fermentation the seeds were washed to remove fungus or leached anti nutrients, Sun-
dried until crisp and then ground for chemical analysis. Baobab Seed (BS) Fermentation for 48hr increased Crude
Fibre (CF), Ash, Ether Extract (EE) and Nitrogen Free Extract (NFE). Fermentation of BS for 72hr increased its
Dry Matter (DM) while 96hr fermentation improved Crude Protein (CP) and Metabolizable Energy (ME).
Oxalate, Saponin and Phytate were significantly (P<0.05) destroyed at 72hr. BS Fermented for 96hr significantly
(P<0.05) reduced levels of Alkaloid and Hydrocyanide. Tannin was significantly (P<0.05) reduced at 48hr.
Therefore, fermentation for 96hr can be recommended to improve the nutrient value of BS, since protein and
energy are the most expensive and critical nutrients required for growth and development in farm animal.
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INTRODUCTION

The livestock industry has recorded a significant setback due to high cost of conventional feed ingredients (maize,
soybeans, groundnut etc) and this has led to insufficient supply of livestock products [Include the name, and not
numbers (Adebayo et al., 2019). Therefore, there is need for alternative provision of feed ingredients to bridge this
gap. Research has shown that baobab seed is classified as a nonconventional feedstuff which has basic nutrient
potentials for livestock growth and development (Adeyinka et al., 2018). The seed contain energy, protein,
minerals and vitamins (Makokha & Mwangi 2017). Yusuf et al. (2017) reported that the proximate composition
of raw baobab seed contained Dry Matter (92.02 %), Crude Protein (21.36 %), Crude Fibre (6.04 %), Ether Extract
(12.29 %), Ash (4.34 %), Nitrogen Free Extract (55.97 %), and Metabolizable Energy (3772.74 kcal/k ME). These
nutrients (Carbohydrate, Amino-acids, Vit.C, Ca, P, Mg, k etc) in the seeds are not readily available to the animal
during digestion due to the presence of anti-nutritional factors such as phytate, saponin, tannin, oxalate which
hinders their digestion and bioavailability, thereby affecting animal performance (Adeola et al., 2018). Therefore,
the seeds need some forms of food processing such as soaking, boiling, toasting, sprouting, fermentation to destroy
these anti-nutrients and improve on the nutrient bioavailability (Selle et al., 2017). Ezekiel et al. (2020) described
the importance of fermentation to crop plants (Baobab seed), it reduces the level of anti-nutritional factors;
improving protein digestion and increase nutrient bioavailability to animals. The objective of this study was to
determine the effect of different duration of fermentation on the proximate composition and anti-nutritional factors
in baobab (Adansonia digitata) seed.

MATERIALS AND METHODS
Baobab seeds used for the experiment were purchased from Lur village in Kabwir District of Kanke Local
Government Area of Plateau State, Nigeria.

Processing of Baobab Seed

The seeds were washed to remove pulp on the seed coat, sun dried until crisp. The seeds were divided into four
equal parts. The first part was left unprocessed (unfermented); the 2nd, 3rd and 4th parts were soaked for 24hr,
before they were fermented for: 48hr, 72hr and 96hr (FBS) respectively. After fermentation they were sun-dried
until crisp and then ground for analysis.
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Chemical Analysis

Proximate Composition

Samples were determined by procedures recommended by (AOAC, 2006). The Metabolizable Energy (ME): ME
(kcal/kg) = 37 x % CP + 81.1 x % EE + 35.5 x % NFE (Pauzen, 1985).

Phytochemical ScreeningSaponin was determined by (Harborne, 1973). Phytate was determined according to
method outlined by Makkar et al., 1975. Tannin determined using methods described by (AOAC, 1980).

Oxalate was determined by the modified method of (Abeza et al., 1968). Alkaloid was determined by Gravimetric
Method of Harborne (1973). Cyanogenic Glycosides was determined by AOAC, 2006).

Table 1: Effect of Different Duration of Fermentation on Proximate Composition and Metabolizable
Energy of Baobab Seed (BS)

Nutrient (%) Ohr FBS 48hr FBS 72hr FBS 96hr FBS
DM 96.86 97.36 97.82 97.28

CP 25.51° 20.65¢ 24.01°¢ 29.93¢

CF 10.74¢ 11.48° 10.91¢ 11.23%

EE 10.88¢ 12.12¢ 09.93¢ 11.88°
Ash 06.84¢ 08.25% 07.67° 06.78¢
NFE 46.03° 47.50° 47.48° 40.18¢
ME Kcal/kg 3460.30° 3433.23¢ 3379.23¢ 3497.27°

abed Means with different super scripts are significantly different (P<0.05) different across rows,
*(P<0.05), SEM = Standard error of means, FBS = Fermented baobab seed, hr = Hours, DM = Dry
matter, CP = Crude protein, EE = Ether extract, CF = Crude fibre, NFE = Nitrogen free extract, ME=
Metabolizable energy, ME (kcal’kg) =37 x %CP + 81.1 x % EE + 35.5 x % NFE by (Pauzenga, 1985).

Table 2: Effect of Fermentation of Baobab Seed on the Levels of Anti-Nutritional Factors
Duration of Fermentation of Experimental Materials

Anti-nutrient OhrFBS  48hr  FBS 72hr FBS 96hrFBS  P-value SEM
(%) (%) (%)

Oxalate (g/100g)  0.35° 0.29° 0.25¢ 0.204 0.00 0.03*
(17.14) (28.57) (42.86)

Saponin (¢/100g)  2.31° 0.87¢ 0.71¢ 1.33b 0.00 0.18*
(62.34) (69.26) (42.42)

Alkaloid (2/100g)  4.96° 4.55 4.44¢ 4254 0.00 0.42%
(08.27) (10.48) (14.32)

Tannin (mg/100g)  18.64° 6.15¢ (67.01) 12.45b 9.14¢ 0.00 1.43%
(33.21) (50.97)

HCN (mg/100g)  6.16° 5.91° 5.30¢ 3.474 0.00 0.53*
(04.06) (13.96) (43.67)

Phytate (mg/100g) ~ 83.59° 67.10° 29.33¢ 47.56¢ 0.00 6.70%
(19.73) (64.91) (43.10)

a,b,c,d Means with different super scripts are significantly different (P<0.05)different across rows, *(P<0.05),
SEM = Standard error of means, FBS =Fermented baobab seed, hr = Hours, HCN = Hydrocyanic acid. Values in
brackets are Percent level of destruction BS: Calculated as A-B/A x 100 by ( Nalle, 2009) E.g : Oxalate at 48hr
fermentation 0.35-0.29/0.35 x 100 = 17.14%

DISCUSSION

Proximate Composition

Table: 1 Show the effect of fermentation on Proximate Composition of Baobab Seed (BS). Fermentation for 48hr
significantly (P<0.05) reduced crude protein (CP) to 20.65% level. This agrees with the reports of (Nnam &
Obiako, 2003) who reported a reduction in protein content of baobab seeds fermented at 48hr. The decreased in
protein content could result from the microbial mass in the fermentation medium, utilizing hydrolyzed protein to
build their structural cell protein. BS Fermented for 96hr significantly (P<0.05) increased crude protein (29.93%)
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level. This study agrees with (Damang et al., 2017) who reported that 72hr fermentation increased protein content
(24.75%) of kidney bean seed. This increased in protein content could be attributed to the increase in microbial
mass during fermentation (Abang & Shittu, 2015). Fermentation increased CF, EE and NFE of BS within the first
48hr and decreased at 72hr but later improved at 96hr. This irregular change agrees with the reports of Agblemango
et al. (2017) who observed an increase in nutrient fractions of African Locust Beans fermented for 48hr but later
decreased at 72hr. Ash (minerals) content of BS fermented for 48hr (8.25%) is significantly higher than other
treatment groups. This study agrees with Chikwendu et al. (2014) who reported that 48hr fermentation increase
ash (minerals) content of African yam beans. The decreased in ash could be as a result of leaching of solute
inorganic salt into the fermentation medium. Carbohydrate content was reduced to 37.46% at 96hr of fermentation,
lower than 42.90% of unfermented seeds. This study agrees with the reports of Nnam & Obiako (2003) who
observed a decrease in carbohydrate level when fermentation of BS exceeds 48hr. This could be attributed to the
activities of amylolytic enzymes which hydrolyzed complex carbohydrate to soluble carbohydrate for their energy
and carbon skeleton.

Phytochemical Analysis

Table: 2 shows effect of different duration of fermentation on anti-nutritional factors of BS. Oxalate content of BS
fermented for 96hr was reduced to 0.2mg/100g (42.86%) compared to 0.35mg/100g of unfermented BS. This study
agrees with Damang et al. (2017) who reported that less than 50% oxalate content of kidney beans was reduced
by 72hr fermentation. This could result due to leaching of bivalent cations into the fermentation medium (Tuleun,
2008). Baobab seeds fermented for 72hr significant (P<0.05) reduced Saponin level to 0.71g/100g (69.26%) less
than 2.31g/100g of unfermented BS. This study corroborates the findings of Obiokor, (2009) who reported that
72hr fermentation reduced Saponin content of Lima Beans much more than those fermented for 120hr.
Fermentation for 96hr slightly reduced alkaloid to 4.25g/100g (14.32%) compared to 4.96g/100g of unfermented
BSM. The result of this study is lower than the findings of Sulaiman, (2019) who reported 21.45% alkaloid
reduction in calabash seed meal (Crescentia cujete) when fermented beyond 96hr. This slight reduction could
result from inability of Lactobacilli plantarum and L. fermentum) to inhibit the growth of Sphacelia sorghi
(fungus) which utilized free amino acid to form alkaloids (Mantle, 1973). Hydrocyanide (HCN) content of BS was
significantly (P<0.05) reduced to 3.47mg/100g (43.67%) at 96hr fermentation than other treatments.

The result in this study is more than half the average value obtained by the findings of Damang et al. (2017) who
reported that fermentation of kidney beans fermented 72hr significantly (P<0.05) destroyed HCN to 81.45%.
Variations could occur due to crop variety difference. Maximum reduction (67.01%) of tannin content in this study
occurs at 48hr (6.15 mg/100g) of fermentation than other treatments. This study agrees with Felix & Francis (2019)
who reported decrease in tannin content of African locust bean seed fermented at 48hr. BS fermented for 72hr
(33.21%) increased the level of tannin, this could be attributed to the reaction of tannin enzyme acyl hydrolase
which can chelate with hydrolyzed protein to form insoluble tannin complex (Ojha et al., 2018) Fermentation of
BS for 72hr in this study significantly (P<0.05) reduced Phytic Acid to 29.33mg/100g at (64.91%) compare to
83.59mg/100g of unfermented BSM. The value obtained in this study is similar to the value (64.3%) reported by
Rasha et al. (2011) on Mung Beans fermented for 72hr. Prolonging fermentation for 96hr increased
(47.56mg/100g) level of phytate, this could be attributed to re-chelating activity of myoinositol haxaphosphoric
acid (Phytate) which have high affinity for free metal ions to form complex compound (Osagie, 1998).

CONCLUSION

Fermentation of BS for 48hr increased CF, Ash, EE and NFE. However, 72hr of fermentation increased Dry Matter
(DM) while 96hr fermentation improved Crude Protein and Metabolizable Energy. Oxalate, Saponin and Phytate
were destroyed at 72hr of fermentation. BS Fermented for 96hr significantly reduced levels of Alkaloids and
Hydrocyanide. However, tannin had maximum level of destruction at 48hr of fermentation. Therefore,
fermentation for 96hr can be recommended, since protein and energy are the most expensive and critical nutrients
required for growth and development in farm animal.
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