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Abstract: Neem seed cake resulting after solvent extraction with water and different
concentrations (35, 55, 75% and absolute) of methanol, ethanol and propanol were analvzed
for crude protein, in vitro protein digestibility and amino acid composition Processed neem
seed cake obtained from 55% methanol, 35% propanol and 100% propanol was
significantly (p<<0.05) lower in crude protein content compared to that obtained through
water extraction while 75% ethanolic treated neem seed was significant (p<0.05) higher.
There was a significant (p<0.05) increase in vitre protein digestibility of neem seed cake
processed with 75% methanol over that with water. Neem seed cake obtained by extraction
with 75% methanol, 75% ethanol and 55% propancl compared favorably with the amino
acid profile to soya bean protein. The total essential amino acid content of neem seed cake
obtained from 75% methanol was higher than that obtained for soya bean protein. The
nutritional potential of neem seed cake, on the basis of these results, is discussed.
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INTRODUCTION

Recently attention has been focused on the non-convectional nutritive feed sources for animals,
especially the possibility of using neem seed in feeds. Neem cake the solid residue left after the oil is
removed from the kernel is useful when broadeast over farm field because it provides organic matter
importance for fertility to the soil (NRC, 1992), but beyond this, neem cake is one product showing
great potentials for livestock (Kativar ef al., 1991; Musalia et af., 2000; Rao ef af., 2003). It is
proteineous and relatively balanced in its amino acid profile (Tewari, 1992).

The chemical composition of the neem cake varies considerably depending on types of processing
such as solvents or expeller extraction of undecorticated or decorticated seed (Gowda and Sastry,
2000). The cake is toxic due to triterprenoids like Azadirachtin, mmbin, salanin and others, which
restrict its safe inclusion in livestock diet {Devakumar and Sukhdev, 1993).

NRC (1992) reported that these toxic compounds are slightly soluble in water and are freely
soluble in organic solvents such as hydrocarbons, alcohols and ketones. However increase mutritive
value and palatability of the cake has been achieved through various methods including water washing
(Agrawal ef al., 1987, Rao ef al., 2003), alkali treatment (Katiyar et al., 1991), urea treated
(Musalia et af., 2000) and solvent treated (Chand, 1987), the problem of putting the seed cake to use
still remains this is because neem tree scattered around the world are genetically distinct and its
nutritional potential are affected by climatic condition, method of processing and to a lesser extent the
genetic make up of the animals (NRC, 1992). Secondly result of solvent processing on chemical
composition has not taken into consideration effect of solvent polarity on the chemical composition.
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This study was done to find out the effect of different concentration of alcohols (methanol,
ethanol and propanol) and water on the crude protein content, i vifre protein digestibility and amino
acid profile of processed neem cake, so as to ascertain the effect of solvent polarity.

MATERIALS AND METHODS

Matured ripped neem (vellowish) fruits, collected from Zaria and its environment, Kaduna State
Nigeria in the month of August, were depulp, dried in a hot air circulating oven at about 45°C for
48 h and decorticated to obtain seed kernels. These kernels were then stored in screw-capped
bottles until required for processing and subsequent analyses.

Oil Extraction

The well ground sample (10 g) was accurately weighed into a pre-weighed fat-free thimble.
Petroleum  Spirit (40-60°C) about 350 mL was poured into a previously weighed 500 mL round
bottom flask, containing boiling chips and the soxhlet extractor was then fitted into the 500 mL bottom
flask and the extraction carried out for 6 h. The cake was dried at an oven temperature of 45°C for
48 h and kept for further extraction.

Extraction of the Residual Bitter Component (Solvent Extracted Kernel)

Five grams of powdered neem seed cake was transferred into a conical flask and a 100 mL portion
of the different concentrations % v/v (35, 55, 75% and absolute) of methanol, ethanol and propancl
were added. These were set inside the mechanical shaker at 120 rpm at 60°C for 6 h following
modified method of Mitra (1963) to remove the residual bitter component.

Chemical Composition

Analyses for the protein content were carried out using micro-kjedahl method (AOAC, 1980).
while ## vifro protein digestibility was carried out using the procedure of Mertz ef @f. (1984). Amino
acid composition was determined by column chromatography with the automatic amino acid analyzer
Technicon TSM-1, USA according to Trevor ef af. {1981).

Statstical Analyses
Stastical analyses were by analysis of variance (ANOVA). Turkey test was used to identify
means that differed significantly (p<0.05).

RESULTS AND DISCUSSION

From the result it is ¢lear that 75% methanol, 75% ethanol and 100% ethanol treated neem seed
cake significant (p=0.05) increased the protein contents of neem seed cake compared to water {control)
processing method Table 1. Generally, processing affect the crude protein content of the neem cake
as reported by Bedi er al. (1975), James ef af. (2000) who reported 12.35 17.85 and 26.66%,
respectively for neem seed. This increase is due to removal of Triterprenoids and other substances
present in the cake. Chand (1987) has reported 40.35% crude protein content for alcohol extracted
neem meal which is still lower than most of the extraction processing in this study.

The digestibility of a food is most accurately defined as the proportion of the ingested food
which is not excreted in the faeces and which is therefore assume to be absorbed by the
animal (Mc Donald ef af., 1995). Digestibility determined iz vitro is generally slightly lower than that
determine iz vivo. There was no significant (p>0.05) change of propanol concentrations of neem seed
cake on in vitro protein digestibility. Ethanol (35%) gave the lowest significant (p<0.05) value while
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methanol {75%) gave the highest value, this value is significantly (p<0.05) higher than other alcoholic
treated neem seed cake and that of water (control). The differences in protein digestibility are brought
about by the susceptibility of a protein to enzymatic hydrolysis in the digestive system and this is
directly related to primary, secondary and tertiary structure of the protein (Barbara, 1994,
Mc Donald ef al., 1995). Processing and storage conditions alter the protein structure thus improving
or lessening its susceptibility to enzymes. The high iz vifro protein digestibility level observed for 75%
methanol compared to water may be attributed to effect of this solvent in improving susceptibility of
the cake to enzyme hydrolysis.

Table 2a and b showed the total essential amino acids and non-essential amino acids. The change
in amino acid profile is as a result of the effect of different processing method on neem cake. All the
essential amino acid except for leucine were significantly (p<0.05) higher in the cake processed with

Table 1: Crude protein and in vitro digestibility of alcohol- processed neem seed cake

Extracts In vitro digestibility Crude protein
35% Methanol 7.047 47062
55% Methanol 17.15 26.31°
75% Methanol 83.61% 53.37°
10096 Methanol 69.48° 48134
35% Ethanol 13.00° 50.31%
55% Ethanol 60.00 43,75
75% Ethanol 69.23° 56.88°
10096 Ethanol 62.50% 52.5%
35% Propanol 42.84% 30.62
55% Propanol 39.39 43.15%
75% Propanol 52.27 45,93
10096 Propanol 52.200° 27.5¢¢
100 mL of distilled water 53,08 45,63
Pooled SEM 3.47 1.54

Means with different superscripts in column differ significantly p<0.05, Values are triplicate determinations

Table 2a: Effect of alcoholic processing of neem seed cake on essential amino acid composition (g/100 g protein)

Methanol Ethanol
Amino acids C-1 c-2 Cc-3 c4 C-1 C-2 Cc-3 C-4
Lysine 3.38% 2.81° 7.36* 3.99% 3.92% 3.69% 6.55% 5,50
Histidine 1.8% 2.02° 269 1.45¢ 2.00¢ 1.94 1.88 1.3¢¢
Arginine 4.71¢ 4418 9.06* 4,194 5.01¢ 5.08% 7.84% 5.62¢
Threonine 332 2,97 5707 1.65¢ 2,174 2,234 2,75 2.20¢d
Valine 319 3.02% 4.12¢ 2.57F 2,755 217 2,920 2,97
Methionine 110 0.91¢ 1.52% 0,79 0.82¢F 0.71° 1.06>¢ 1.094
Tsoleucine 2.53% 3.00¢ 4,09 2,807 2.75% 3.02¢ 370 3,520
Leucine 7.00% 6,45+ 4.12¢ 5.44¢ 6.10° 5.1 6.68" 3108
Phenyl-alanine 4.02¢ 3.75° 5.57 3.09° 3.32¢ 3.06° 3.96° 4.95%
Total EAAs* 3114 29.34% 44,23+ 25.93¢f 28,84 27.00¢F 37.34% 30.431

Propanol Requirement
Amino Soya®* for growing
Acids Cc-1 Cc-2 C-3 c4 Water SEM Protein rat #**
Lysine 4,50 6.07" 3.56% 440° 3.07% 0.39 5.90 5.30
Histidine 239 2.46* 2.36 1.92° 2,047 0.10 2.50 3.50
Arginine 5.50¢ 6.20%  4.80° 6.89” 4,08 041 8.20 1.80
Threonine 24904 2,78 25004 3.0 2,584 0.27 4.00 4.30
Valine 2.43% 2.49% 2384 2.36F 2. 7204 0.14 4.30 5.30
Methionine 1.01% 119" 0.92¢ 1.28* 0.71° 0.07 1.40 4.20
Isoleucine 3330 3,300 3.13+ 4.12° 2128 016 4.20 5.30
Leucine 6.84% 7.24% 6.53%° T.46a 5.00 0.36 7.70 6.40
Phenyl-alanine 3.88% 4.20% 3.94 454> 3.06° 021 5.00 6.90
Total EAAg® 3237 36.11° 30.12°F 35,944 25.38 1.63 43.00° 43.00°°

*# Chandrasiri ef al. 1987*** Smith et af. 1975, "Essential amino acidsmean with different superscripts in a row differ
significantty, C-1 = 35%, C-2 = 55%, C-3 = 75% and C-4 = Absolute
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Table 2b: Effect of alcoholic processing of neem seed cake on non-essential amino acid composition (g/100 g protein)

Methanol Ethanol
Amino acids C-1 c-2 C-3 C4 C-1 c2 C-3 C4
Aspartic acid 5.61¢ 5.008 12.92¢ 6,82+ 6.01° 5.03¢ 6.14° 8.04
Serine 2.88% 2.5 5707 3307 3.55° 3.43% 4.27 3784
Glutamic acid 8907 9.504 11.95 11.73 287 10.02 12.02° 13.52¢
Proline 2,534 2.1 415 1.78% 1.80% 2.12% 3.3 2.84¢
Glycine 2,707 2.55 3.58° 279 3.53® 3.30% 334 325+
Alanine 3.86° 3.42% 5520 2400 413 3.88° 4.11° 3.50%
Chystine 1.91%f 1.65%F 2827 1.58 219 1.85%% 2.21° 2,05
Tyrosine 2.43% 2,57 332® 1.79 1.93 2.23%f 3.45° 31®
Total NEAAs* 30,79 29.42 49,96 3219 33.01%% 31.95% 38.86%  40.09>
TotalAAs** 61.93% 38.76% 9419 58.12% 61.84% 58.05% 76.20°° 70.5204
Propanol
Soya Requirement for
Amino acids C-1 C-2 C-3 C-4 Water SEM protein**  growing RAT#**#
Aspartic acid 5.8% 6.01° 478 937 497 064 10.60 -
Serine 3.9 4,000 4.00° 4.59° 2.30r 0.25 4.90 -
Glutamic acid 11.23> 11.22% 1091 12.16° 9,841 0.36 17.30 -
Proline 1.88* 2.00% 1.80% 311° 1.63 0.21 5.50 -
Glycine 313 322¢ 300 3.65° 2.0 013 4.00 -
Alanine 4.00° 3.8% 3.76* 3.88° 3.084 0.20 4.10 -
Chystine 2.06>4 211%™ 1.93%¢ 1.78% 1.76% 0.098 1.60 -
Tyrosine 2.34¢ 247 2,354 2.87> 2,233 0.14 3.70 -
Total NEAAs* 34,300+ 34.88¢ 3223 41.61° 27.87 1.95 51.7¢¢ -
Total AAs** 66. 77 70994 6235 77.60° 53.20¢ 3.45 94.00¢ -

###3mith et ad. (1975%) **Chandrasiri et . (1987); *Non-FEssential amino acids, Total amino acids, mean with different
superscripts in a row difter significantly. C-1 = 35%, C-2 = 55%, C-3 = 75% and C-4 = Absolute

75% methanol. Propanol processing significantly (p<0.05) increased methionine, isoleucine and
phenyalanine. However ethanol significantly (p<0.05) decreased the level of histidine, threonine and
valine (55, 75 and 100%) over that of water, alcoholic processing neem seed cake quantitatively
increased the total essential and non-essential amino acid compared to water (control) processing, this
change may be attributed to less-polar nature of alcohols, which reduced the effect of chemical
reactions (especially Maillard browning) which is responsible for significant reduction of essential
amino acid, thus affecting the level of amino acid in processed neem seed cake (Mc Donald ef al.,
1995). The amino acid composition of Soya bean protein as reported by Chandrasir ef af. (1987) and
amino acid requirement for growing rat (Smith ez af., 1975) were also presented in Table 2a provide
comparable nutritional data.

CONCLUSIONS

The results of this analysis showed that 75% methanol processed neem cake showed significantly
improved nutritive value when compared to other alcoholic processing method hence the possibility
of its inclusion in animal feed as non convectional food source
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