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Abstract

The chemical composition of two cultivars of Moringa
peregring and Moringa oleifera seeds were studied and compared
with that for soybean seeds for moisture content, crude protein,
crude oil, total ash and total carbohydrates.

The highest content of oil and protein were found in M
peregring which were 53.35 % and 20.66 %, respectively in
comparison with that found in M. ofeifera which were found to be
as 45.05 % and 19.01 %, respectively.

Minerals content of the three samples were studied and the
obtained results indicated that the three samples contained 16
elements, and potassium was the major one meanwhile cadmium
(Cd), Lead (Pb) were the lowest. The Amino acids were determined
by Aming acid analyzer, for the defatted meal of M. peregrina and
M. oleffera where 17 amino acid were identified. It contains the
major essential amino acids, also it contains arginin and glutamic in
high percentages, meanwhile tryptophan was found in low
percentage when compared with the amino acids of soybean meal.

As for the biological evaluation, The oil , water extract and
ethanol extract of the meal and hulls were tested against some
organisms for the two cultivars .

The obtained results indicated that the water extract and
ethanolic extract of the two cuitivars meal were effective against
both £-cofi (negative-gram) and Saccharomyces cerevisia,

Meanwhile the water extract and ethanolic extract of M.
Oleifera and only ethanolic extract of the M. peregring were
effective against Staphillococcus aureus. Tt also found that water
extract of the two cultivars tested were effective against Candida
(yeast).

The results also revealed that the water extract and
ethanolic extract of each from the oil or hulls of the two cultivars
had no effect against all microorganisms,
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INTRODUCTION

The Moringa family consists of ca. 10 xerophytic species distributed from
tropical Africa to the east India (Sengupta and Gupta, 1970). Four main species exist,
namely Moringa aptera, Moringa concanensis, Moringa offfera and Moringa
pterygosperma. All the species expect Moringa peregrina grow wild and are rapidly
growing trees of 25-30 ft high which bear long seed pods, each pod containing ca.
20 seeds. Moringa peregring, locally called “yassar” contains seeds which have long
been used as a source of oil (Morton, 1991, Somali ef a/ 1984 and FAQO, 1988). The
Moringa peregrina kernel contains 1.8% moisture, 54.3% oil, 22.1% protein, 3.6%
fiber, 15.3% carbohydrates and 2.5% ash (Somali ef a/, 1984). AL-Kahatani and
A.Abou-Arab (1993) studied the minerals in Moringa peregrina and soybean flour.
They found that potassium and sodium were the predominant minerals in both M.
peregrina and soybean flour. Amino acid contents were determined for Al-Ban seed
products and protein fractions and amino acid scores were calculated for Al-Ban seed
products. The defatted flour from Al-Ban seed contains all the essential amino acids
in varying amounts. These products also contained high amounts of histidine,
isoleucin, valine and leucine and contained low levels of lysine and tryptophan Al-
Husssain and Al-Othman (2003) and Young and Pellet (1951) ,

The antimicrobial activities of the leaves, roots, bark and seeds of Moringa
oleifera were investigated /n vitro against bacteria, yeast, dermatophytes and
helminthes pathogenic to man. The aqueous extract from the seeds inhibted the
growth of staphillococcus aureus while extractions temperatures above 56°C
inhibited this activity. No activity was demonstrated against 4 other pathogenic gram-
positive and gram- negative bacteria and candida utilis (Caceres et al. 1991).

Therefore, the present work aims to study the chemical and biological

evaluation of two Moringa seeds.
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2- MATERIALS AND METHODS
2.1 Materials
2.1.1 Moringa peregrina seeds
Moringa peregrina seeds were obtained from Marsa Alm, Alkosir, city
2.1.2 Moringa oleifera seeds

Moringa ofeffera seeds were obtained from North Sinai Desert Station for

Research and Extension.
2.1.3 Soybean seeds

Soybean seeds were cobtained from soy processing plant, Food Technology
Research Institute, Agriculture Research Center, Giza, Egypt.

2.2 Methods
2.2.1 Extraction of the oil

The kemels of Moringa peregrina and Moringa oleifera seeds were pressed with‘
laboratory — type of Carver hydraulic press under 10,000 Ib/in® (psi) pressure for 1h at
room temperature according to the methods of Ustun et a/ (1990). The produced oil
was filtrated and kept in dark glass botties in the refrigerator until analysis.

2.2.2 Chemical analysis-

Determination of moisture, total lipids, crude protein, crude fiber and ash were
determined according to the methods outlined in A.O.A.C. (2000).

2.2.3 Minerals content

Minerals content were determined in the diluted solution of ash samples by
using the Plasma Optical Emission — mass Spectrometer Thermo elemental described
in the AOAC (1990).

2.2.4 Determination of amino acid composition

Amino acids were determined according to Becker, ef a/ (1981) as follows:
Sampies were hydrolyzed using S mi. HCI (6N) sealed tubes at 110° C for 24hr. The
digested samples were filtered and the volume was completed to 50 ml with distilied
water, 5 ml were transferred to a glass dish and left to dry at room temperature, the
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residue was dissolved in 5 ml of 0.2 N sodium citrate buffer PH 2.20. The solution was

filtered through 0.22 in membrane.

Twenty incroliter of the final filtrate were loaded in the instrument capsuie for

the determination of the amino acids This volume contains 20 microgram protein.

Amino Acid Analyzer LC 3000 eppendorf was used in determination of the amino

acids in all samples, under investigation
2.2.4.1 Determination of biological value

Under the term /n-vitro biclogical value, chemical indexing was used here, that
is biological value is calculated from amino acid profiles of the samples investigated.
The chemical score of the protein was calculated by the determination of the limiting
essential amino acid according to the standard FAO/WHO (1973) procedure., as
follows: the contents of each of the essential amino acids in the protein samples were
divided by those of the reference pattern. The concentration of the essential amino
acids were expressed in gram of the individual amine acid per 16 grams of nitrogen.
The amino acid with the smallest value of the above- mentioned ratios was the
limiting essential amino acid. The reference pattern is presented in Table (1). Chemical
scores (CS) were calculated as reported in (FAO/WHO, 1973) using the following

formula.

Concentration of amino acid in the sample
Amino acid score = x100

Concentration of amino acid in the reference

Table 1. FAO/WHO (1973) reference pattern.

Essential amino acid G/16 gN
Isoleucine : 4.00
Leucine 7.04
Lysine 5.44
Phenylalanine + Tyrosine 6.08
Methionine + Cystine 3.52
Threonine 4.00
Tryptophan 0.96
Valine 4.96
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2.2.4.2 Determination of tryptophan

Tryptophan was determined colorimetrically in the alkaline hydrolysate
according to the method of Blauth, et a/. (1963). In this method, approximately
0.25gm of sample was accurately weighed and heated in a sealed tube with
saturated barium hydroxide solution (14%) for 24 hours in an oven at 120 C. After
hydrolysis, the excess alkali was neutralized to PH 7.0 with carbon dioxide and the
excess of which was removed by moderate heating. The hydrolysate was diluted to
100 ml with distilled water in a volumetric flask. One ml of the neutral hydrolysate
was quantitatively transferred to a test tube. Two ml of acetic acid containing iron
[Ferric chloride 0.27 mg (Fe Cl3.6H,0) was dissolved in 0.5 ml. of water and glacial
acetic acid was added to the one liter mark] was added, followed by 2 ml of
concentrated sulphuric acid. The tube was then shaked vigorously and left to stand
for 15 min. The absorbance of the developed color was measured in a Unicam
spectrophotometer at 460 nm. and standard calibrated curve was prepared using
known concentrations of tryptophane solutions and developed in the same manner

as the unknown samples

2.2.5 Determination of the antimicrobial activity of Moringa peregrina
and Moringa oleifera oil and aqueous, ethanolic alcohol extract of kernel
seed meal and husk.

2.2.5.1 preparation of aqueous extracts

100 mi distilled water were added to 10 gm grinding seed meal or grinding
seed husk then shacked using orbital shaker at 250 r.p.m. for 8 hours, The mixture
was filtered using cheese cloth and the extract was taken to determine its

antimicrobial activity,

2.2.5.2 Ethanolic alcohol of Moringa peregrina and Moringa oleifera
grinding kernel seed meal and grinding seed husk

10 gm. Of grinded seed meal or grinded seed husk were added to 100 ml.
ethanolic alcohol 95%, then shacked using orbital shaker at 250 r.p.m. for 8 hours.
The mixture was filtered using cheese cloth and the extract was taken to determine

its antimicrobial activity.
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2.2.5.3 Microorganisms

All microorganisms used for this study were kindly obtained from Facuity of
Agriculture, Ain Shams University. The bacterial strains used were Bacillus cereus
ATCC 33018, Staphillo coccus aureus ATCC 25923 (Gram positive bacteria),
Esherichia colif ATCC 25922, Salmonella typhimurium ATCC 20231 {Gram negative
bacteria). The yeast strains were Saccharomyces cerevis ceae, Candida utilis, and

the fungi strain was Aspergiffus niger.

2.2.5.4 Propagation media

Bacterial strains were propagated and enumerated in nutrient agar media
according to Oxoid Manual (1979). Culture were incubated at 30°C (except E.coki at
37°C) for 24 hours. Mold and yeast strains were maintained and propagated on
potato dextrose agar (PDA).

Z.2.5.5 Testing media

Nutrient agar media was used in testing the antimicrobial activity of the
studied Moringa peregrina and Moringa oleifera oil and aqueous, ethanolic alcohol
extract of kernel meal and seed husks against the growth of bacteria. The
antimicrobial activity of these extracts against fungi and yeast growth were

determined using (PDA).
2.2.5.6 Determination of antimicrobial activity

The in-vitro antimicrobial properties of Moringa peregrina and Moringa oleifera
oil and aqueous, ethanolic aicohol extract of kernel meal and husks were evaluated
separately towards various species of bacteria, fungi and yeast employing the filter-

paper-disk-diffusion plate methed according to Hassan (1994).
RESULTS AND DISCUSSION

Chemical composition of Moringa peregrina ,Moringa oleifera and soy
bean seeds and defatted meals

The chemical composition of two cultivar, namely Moringa peregrina and Moringa
oleifera seeds were studied and compared with soybean seed for its moisture content,
crude protein, crﬁde oil ,totai ash and total carbohydrates as shown in table (2). The
result found in table (2) reveal that M. ofeifera and M. peregrina can be considered as
rich source for oil since it contained 45.05 % and 53.35%, respectively, meanwhile
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soybean seeds contained 19.96% oil, in addition it could be noticed that moisture
content was 5.55% ,4.19% and 7.65% for the three samples respectively .

The crude protein content of the two Moringa samples were 19.01% and 20.66%
respectively, it was 28.83% in soybean seeds, the results in table (2) also show that
the total carbohydrates was higher in M oleifera (25.11%) and soybean seeds
(32.44%) than in M. peregrina (12.99%) while the fiber content was 2.54%, 6.63%
and 6.51% in the three samples respectively. In addition the ash content was 2.17%,
2.74% and 4.61% respectively.

It could be noticed that the defatted meal of the three samples contained a higher
content of crude protein, total carbohydrates, fiber and ash than the seeds. These

results are in accordance with those obtained by Somali et a/ (1984).

Amino acid composition of defatted Moringa peregrina, Moringa oleifera and

soybean meals

Amino acid content and types are very important parameters to evaluate the
protein. The amino acid composition of samples under investigation was guantitatively
determined by Amino acid analyzer LC 3000, and the result is caiculated on the base
gm Amino acid /100gm protein.

Results of the Amino acid composition of the samples found in table (3)
indicated that, argenine and glutamic acid in Moringa peregrina, Moringa ofeifera and
soybean protein are the most abundant amino acid which recorded 11.9 and 7.9, 14.4
and 9.8, 8.6 and 7.8 mg/100gm protein respectively, On the other hand, tryptophan in
Moringa peregrina and Moringa oleifera protein as well as methionine, tryptophan and
cystine in soybean protein are present in lesser quantities of amino acid.

The concentration of the previous amino acids were 0.78, 0.91 mg/100gm
protein respectively as well as 0.53, 1.12 and 1.98 mg/100gm protein respectively.
Therionine and cystine are nearly the same in Moringa peregrina, Moringa oleifera and
soybean proteins which were as 2.1, 2.3 and 2.9 mg/100gm protein for thrionine and
as 1.1, 1.2 nd 1.9 mg/100gm protein for cystine respectively. In addition, tyrosine has
the same concentration in Moringa peregring, Moringa oleifera proteins 1.6 mg/100
gm protein.

These results are in agreement with Al. Hussain and Al-Othman (2003) and lopez et

al. (1991)
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IN vitro Biological Value of Moringa peregrine, Moringa oleifera and
soybean proteins

The data presented in table (4} show the essential amino acid composition and
amino acid scores of Moringa peregrine, Moringa oleffera and soybean meals
according to (FAO/WHO 1973) pattern. The results of chemical score indicated that
1/sine in soybean were the Limiting essential amino acids, their chemical scores
recorded 37%, 44.4% and 58%.

On the other hand, the aromatic amino acids (phenylalanine and tyrosine) in Moringa
peregrine, Moringa oleifera and soybean were the most abundant amino acids which
recorded 133.8%, 100.6% and 133.3% respectively.

These results are in agreement with that reported by Al Hussain et al., 2003 and pellet
et al., 1980)

Minerals content of Moringa peregrina ,Moringa oleifera and soybean meals

Data of mineral content are presente in table (4). it shows that, calcium is the
predominant mineral in Moringa peregrina meal which recorded 406.33 mg/100gm
sample and potassium is the most abundant mineral in Moringa ofeifera and soybean
meals which recorded 416.66 , 1116.6 mg / 100 gm sample respectively

On the other hand, Pb (lead) of Moringa peregrina, soybean meal and Pb (lead),
cadmium of Moringa oleifera meal are present in low quantities.

The concentrations of previgus minerals were 0.0033, 0.0016 and 0.0033
mg/100gm sample respectively., Moreover, Chromium is nearly the same in Moringa
peregrina, Moringa oleifera and soybean meal which recorded 0.45, 0.52 and 0.57
mg/100gm) sample respectively. In addition, pb (lead) has the same concentration in
both Moringa peregrine and Moringa ofeifera meals which was as 0.0033 mg/100gm
sample while ¢d (cadmium) of both Moringa peregrina and soybean meals was as
* 0.005 mg/100gm sample for both meals. These results are nearly agreement with Al-
Kahatani and Abou-Arab (1993) .
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Table 2. Chemical Composition of Moringa peregrine, Moringa oleifera and Soybean

seeds and defatted meals:

Component% Moringa peregrina Moringa oleifera Soybean
(dry wt basis) Seed | Defatted | Seed | Defatted | Seed Defatted meal
meal meal

Moisture 4.19 5.55 7.65 -
Crude oil 53.35 45.05 19.96
Crude protein 20.66 48.67 19.01 38.49 28.83 39.83
Total carbehydrate 12.99 31.26 25.11 50.82 32.44 44.82
Crude fiber 6.63 14.95 2.54 5.14 6.51 9.00
Ash 217 5.12 2.74 5.55 4.61 6.35

Table 3. Amino acid composition of defatted Moringa peregrine, Moringa oleifera and
soybean meals {(mg/100gm protein)

Amino acids Moringa peregrina Moringa oleifera Soybean
Asparitic 3.40 3.81 5.42
Therionine 2.12 2.37 2.92
Serine 2.11 2.59 3.15
Glutamic 7.93 9.85 7.80
Glycine 341 3.96 3.04
Alanine 3.95 4.63 3.85
Valine 2.69 3.04 2.86
Methionine 1.09 1.62 0.53
Cystine 1.19 1.21 1.98
Isoleucire 2.85 4.03 3.73
Leucine 4.35 4.70 5.06
Tyrosine 1.64 1.62 2.66
Phenylalanine 4.21 4.80 5.39
Histidine 3.80 3.97 4.50
Lysine 2.05 2.40 5.93
Argenine 11.97 14.48 8.64
Tryptophain 0.78 0.91 1.12




Table 4. Essential amino acid composition and amino acid score of Moringa peregrina, Moringa ofeifera and soybean meals

according to FAO/WHO 1973 pattern.

FAOQ/WHQO Amino acid content (g/100g protein) Aming acid scores
(1973)
- Amino acids pattern Moringa Moringa Moringa | Moringa
100 ] ) soybean ] . Soybean
(g/100g peregrina oleifera peregrine | oleifera
protein)
Isoleucine 4 2.8 4.00 3.7 70 100 92.5
Leucine 7 4.3 4.7 5.00 61.4 67.1 71
Lysine 5.4 2.00 2.4 5.9 37.00° 44.4° 109.2
Total sulphur amino acid :
3.5 2.28 2.83 2.5 65.1 80.8 71.4
{cystine+methionine)
Total aromatic amino acid
{phenylalanine+tyrosine) 6 8.00 6.4 8.03 133.3 106.6 133.8
Threonine 4 2.1 24 2.9 52.5 60 72.5
Tryptophan 1 0.78 0.91 1.12 78 91 112
Valine 5 2.7 3.00 2.9 54 60 58"

* First limiting
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Tabie 5. Mineral contents of Moringa peregrina, Moringa oleifera and soybean meals

{mg/100gm sample)

Mineral Moringa peregrina | Moringa oleifera Soybean
Al 5.14 4.43 4,70
B 3.73 1.57 5.81
Ca 406.33 192,17 309.83
Cd 0.005 0.0033 0.005
Co 0.025 0.10 0.06
Cr 0.45 0.52 0.57
Cu 1.27 1.00 1.89
Fe 39.30 42.70 48.05
K 42.50 416.66 1116.66
Mg 254.66 328.66 231.50
Mn ‘ 1.89 2.21 4.189
Na 108.33 133.30 150.00
Ni 0.56 0.33 0.45
Pb 0.0033 0.0033 0.0016
Sr 1,55 4.16 1.80
Zn 25.18 5.05 4.80

Antimicrobial activity of Moringa peregrina and Moringa oleifera oil,
meal and husk extracts

The antimicrobial activity of tested extracts of cake, husks and oil of
each of M. peregrine and M. oleifera against selected microorganisms
associated with food spoilage and human diseases are listed in Table (6). It
is obvious from Table (6) that each of water, ethanclic extracts of M.
peregrina and M. oleifera husks and oil had no effect against all tested
microorganisms. Concerning M. peregrina extracts the maximum
antimicrobial activity was shown with agueous extracts against £._ ol
Saccharomyces cerevisige and Candida sp. The diameters of inhibition zones
were 25, 25 and 1.0 mm, respectively. While the diameter of inhibition zones
formed by the ethanolic extract were 1, 2, 15 mm against growth of each of
E. col, Staphylococcus aureus and Saccharomyces cerevisiag, respectively.
Table (6) indicated also that aqueous extract of Moringa oleifera had the
same effect as aqueous extract of M. peregrina against £ coff and
Saccharomyces cerevisiae. The inhibition zones diameter were 25 and 25
mm, respectively. Also, aqueous extract had an effect on Staphillococcus
aureus and Candida sp. growth, The diameter of inhibition zones were 2 and
0.7 mm respectively. It could be concluded from Table (6) that aqueous
extracts of each M. peregrina and M. olifera had strong antimicrobial effect
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than ethanolic extracts. An unexpectedly results was that water of the meal
remained after oil extraction of M. peregrina and M. olifera by pressing was
found to have strong effect on the tested microorganisms comparatively with
ethanolic extract of such cake. This strong polar compound in aqueous
extracts. These results agreed with finding of Caceres ef af (1992) who
found that aqueous extract of M. olifera seed had antimicrobial activity
against each of Seudornonas aeruginoa and Staphiflococcus aureus



Table 6. Antimicrobial activity of Moringa peregrina and Moringa oleifera oil, meal and husk extracts.

Inhibition zone Diameter in mm.

Moringa peregrina

Moringa oleifera

Extract ) Ethanolic
Aqueous Ethanolic Alcohoie Aqueous
Alcohole
Extract Extract Extract of control
Qil Extract oil
Organis meat | husk meal husk meal | husk | meal | husk
m
Bacilius cereus
ATTCC 33018
Escherichia coli - —
25 - 1 — — 25 - 12 [ —
ATCC 25922
Salmonella — -
typhimuriun - — - — - _ — - -
ATCC 20231
Staphillococcus aureus — _—
- - 2 — — 2 —_ 0.8 —
ATCC 25923
Saccharonyces - —
. 25 - 15 - — | 25 - 18 —
cerevisceae
Candida utilis 1 — — — — 0.7 — — — — _
Aspergillus niger — — - — — - —_ —_ — —_ —

7238 ‘T JILVMY “TIIVINSIT
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