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The objective of this study was to assay the
bacterial status and nutritional-cum sensory
properties of West African Soft Cheese
treated with 3 levels (1%, 2% & 3%) of
ethanol and ether extracts of Moringa
oleifera leaf, using a 2*4 factorial design.
The results indicated that 2% and 3%
moringa leaf ethanol extract had the highest
inhibitory  potential  against  bacteria
population (p<0.05). The proximate analysis
revealed that 1% ethanol extract-treated
samples had the highest levels of crude
protein and ash while the control cheese had
significantly higher moisture and fat content
(p<0.05). Sensory analysis of the various
samples revealed that analysts preferred the
cheese preserved with 3 % ethanol extract. It
can thus be concluded that the use of ethanol
extract of moringa leaf as a Cheese
preservative leads to improved microbial
stability and nutritional quality, as well as
higher sensory acceptability.

Key words: cheese, wara, microbial,
sensory analysis, Moringa oleifera.

Milk and dairy products, including Cheese
continue to play an important role in the
nutrition of people in many parts of the
world. Cheese (hard Cheese) can be
preserved for up to one year whereas other
fermented milk products such as yoghurt can
be preserved only for few days (FAO, 1990).
West African Soft Cheese, commonly
known as wara in Nigeria, however, has a
relatively short shelf-life of 2 - 3 days when
stored in whey at room temperature as is
traditionally done (Adegoke et al., 1992;
Belewu et al., 2005). Several attempts have
been made to extend its shelf life. Adetunji
et al. (2007) used lemon juice as a
coagulant, Belewu et al. (2011) reported the
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use of honey and Moringa oil to reduce the
microbial contamination, while Belewu
(2012) used the essential oils of lemongrass
and eucalyptus to reduce the microbial load
of Soft Cheese. Badmos and Abdulsalam
(2012) compared the potency of thyme and
honey as cheese preservatives. Biological
preservation of West African Soft Cheese
has been variously researched (Sanwal and
Payasi, 2007; Belewu et al., 2011; Adetuniji,
2011). The properties of Moringa oleifera
have similarly attracted the interest of
researchers.

Moringa oleifera Lam., a highly valued
member of family Moringaceae, is a fast
growing plant widely available in tropics
and subtropics with much economic
importance for industrial and medicinal uses.
M. oleifera, commonly called “miracle tree”
is rich in nutrients and has been reported to
have antimicrobial properties. It is described
as one of the most useful plants in the world.
It is cultivated in all countries of the tropics
for its leaves, fruits, roots and for a variety
of food and medicinal purposes (Fahey,
2005; Moyo, 2011). The leaves and other
parts of this plant are now been dried,
ground and sold as nutritional supplements
in many countries. This is an option for
harnessing the nutritional benefits that
abound in this plant.

This work evaluates the preservative and
antimicrobial potency of dried and powdered
M. oleifera leaf, extracted with ethanol and
petroleum ether.

MATERIALS AND METHODS

Moringa Leaf Extraction

Packaged Moringa leaf powder was
purchased from the Moringa plantation unit
of the University of llorin. 150g of Moringa
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Table 1 : Chemical Composition of Dried Leaves of M. oleifera lam

Nutritive Value Dry Leaf Standard Error
Moisture (%) 9.533 0.194
Crude Protein (%) 30.29 1.48
Fat (%) 6.5 1.042
Ash (%) 7.64 0.433
Neutral Detergent fiber (%) 114 0.425
Acid Detergent fiber (%) 8.49 0.348
Acid Detergent lignin (%) 1.8 2.204
Acid Detergent cellulose (%) 4.01 0.101
Condensed Tannins (mg/g) 3.12 0.104
Total polyphenols (%) 2.02 0.39

Source : Moyo et al (2011)

leaf powder was soaked separately in 600 ml
ethanol and in petroleum ether (Mashiar et
al., 2009), in air-tight containers for 3 days
with occasional shaking (Mensah et al.,
2012). The mixtures were then filtered into
clean beakers and allowed to evaporate in
the oven at 60-70°C. The residues were
stored in the refrigerator pending use
(Akueshi et al., 2002; Mashiar et al., 2009).
Sodom Apple Juice Extraction

Medium sized Sodom apple stem were
obtained from University of llorin road.
Exactly 200 g of it was weighed, washed in
clean water, crushed with a mortar; and
sieved with a muslin cloth (Badmos and
Joseph, 2012).

Preparation of Cheese

The cheese was prepared in the
Biotechnology and Dairy Laboratory of the
University of Ilorin, as described by Badmos
and Joseph (2012) and put back into its
whey. Three replicates were made of each
treatment (Ashaye et al., 2006)
Experimental Treatments

Treatment 1: 1% ethanol extracted
Moringa Leaf

Treatment 2: 2% ethanol extracted Moringa
Leaf

Treatment 3: 3% ethanol extracted
Moringa Leaf

Treatment 4: 1% Ether extracted Moringa
Leaf

Treatment 5: 2% Ether extracted Moringa
Leaf
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Treatment 6: 3% Ether extracted Moringa
Leaf

Treatment 7: control —no Moringa extract
Total Bacterial Count

Samples were aseptically taken on days 0, 1
and 2, and the bacterial counts were
determined (Fawole and Osho, 2007). Serial
dilutions of individual samples in sterile
distilled were prepared by aseptically
transferring 1g of cheese sample into 9ml of
sterile distilled water, shaken thoroughly to
disperse the Cheese, diluted four times and
then plated on Nutrient agar plates. The
plates were incubated at 37° C for 48 hours.
The total number of viable bacteria cell
colonies were counted for the three
replications and the values expressed as
colony forming units per gram (cfu/g).
Sensory Evaluation

The samples were examined by a panel of
thirty (30) judges who are familiar with the
sensory characteristics of Cheese, based on
five characteristics, thus: colour, taste,
aroma, texture and overall acceptability
using a 9-point hedonic scale. The most
acceptable Cheese was scored 9, and the
most unacceptable scored 1 (Larmond, 1977;
Badmos and Abdulsalam, 2012).

Proximate Analysis

The following tests were carried out three
hours after Cheese production: moisture,
crude protein, fat, and ash - according to the
methods of AOAC (1990).
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Statistical Analysis

The experiment was carried out based on a
2x4 factorial arrangement. Data obtained
was subjected to Analysis of Variance, and
the means separated with the Duncan
Multiple Range Test (Steel and Torrie,
1980)

RESULTS AND DISCUSSION

Proximate Analysis.

For moisture content (MC) values, the most
significant reduction in moisture was in the
1 and 2 % ether extract Cheese indicating
that ethanol was effective in decreasing the
moisture of the cheese. The effect of this is a
longer keeping period as a result of
decreased available moisture needed for the
growth of spoilage microorganisms. These
values are also significantly different from

the moisture values of the other cheese
samples. For the crude protein, 2 % ethanol
cheese was significantly lower than the other
cheese samples and it appeared that higher
concentrations of both extracts generally
resulted in lower cheese protein value. These
findings are in tandem with a previous study
by Makkar and Becker (1996) which
indicated that ethanol-extracted M. oleifera
leaf had high content of protein. This may be
as a result of the denaturation of the proteins
by the polar solvents even though this trend
was not very consistent. The high protein
content of all treatments relative to the
control could be due to the high protein in
moringa leaves (Moyo, 2011). Similarly, the
crude fat values were observed to decrease
at higher levels of extract, as 1% level of
both ether and ethanol extracts resulted in

Table 2: The Effects of the Moringa Leaf Extracts on the Nutritive Values of Various Cheese

Samples.
TREATMENTS 1% 2% 3% 1% 2% 3%

Eth Eth Eth Etr Etr Etr Control +SEM
Moisture Content
(MC) 31.02° 32.37° 34.48° 2751* 28.1° 32.03° 36.18° 0.01*
Dry Matter (DM) - g ggtc 763 5520 72.49° 71.90° 67.98° 63.82% 0.98*
Crude Protein
(CP) 20.70° 18.50*° 21.15° 23.61° 21.37° 21.64° 19.21° 0.00*
Crude Fat (CF) 54 43¢ 2770 21.36° 21.48° 20.13° 2005 25.72° 0.04*
Ash

434> 451" 415> 539° 4.83° 449° 1.62°  0.02*

*values within rows not sharing common superscripts are significantly different (P<0.05)
Trt — treatments; Etn/Etr —ethanol and ether extracts respectively

Table 3: The Effect of the Moringa Leaf Extracts on the Total Bacterial Count of the Various
Cheese Samples.

Da% 0 Da)é 1 Da% 2 Av%rage Count
TREATMENTS (10 cfulg) | (10 cfulg) (10 cfu/g) (10 cfu/g)
1% Ethanol Extract 8.05 1.89° 1.85° 3.93
2% Ethanol Extract 1.53° 1.76° 2.52¢ 1.97%°
3% Ethanol Extract 1.23° 1.48% 2.18° 1.63%
1% Ether Extract 0.45° 5.00 2.34° 2.56%°
2% Ether Extract 1.45° 5.00% 3.15° 2.12%
3% Ether Extract 6.75° 5.20¢ 2.73° 4.84°
Control 1.26° 4.93° 6.43" 4.21°
+SEM 0.00* 0.09* 0.07* 0.07*
*abc value within columns not sharing common superscripts are significantly different
(P<0.05)

Cfu/g means Colony forming unit per gram
 Average of daily bacterial counts of triplicate readings over the duration of the experiments
Trt — treatments; Etn/Etr —ethanol and ether respectively
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Cheese with high fat content and 3% ether
extract produced Cheese with lowest fat
content. It was observed that there was a
significantly higher ash content in all
treatments than the control. The high ash
content could be due to the high ash content
in moringa leaves. (Ramachandran et
al.,1980; Moyo, 2011). In addition, it may
also be partly because the solvents had
already removed fat and water from the
Cheese, thus increasing the density of the
Cheese, and the amount of minerals per
gram of Cheese analyzed. However, while
there was no particular trend observed in the
ethanol treatments, the ash content was
lowest with 3 % ethanol extract (p<0.05).
Total Bacterial Count:

The control Cheese increased in bacterial
count throughout the three days of storage.
The Cheese from the levels of ether
extracted Moringa leaf increased in TBC
after the first 24 hours, after which it
drastically reduced. The 3 % ethanol extract
of M. oleifera appears most inhibitory of
bacterial growth. Cheese from ethanol
extract levels had the least TBC throughout
the days of storage, although the bacterial
counts increased gradually for the days of
storage.

This result is in accordance with the study
Bukar et al. (2010) reported that ethanol
extract of Moringa Leaf had the broadest
spectrum of activity on the test bacteria
while Devendra et al. (2011) reported that
moringa leaves extracted with petroleum
ether did not show any zone of inhibition
against all tested bacterial strains. In the
study by Usman et al. (2012), it was
observed that ethanol extract of M. oleifera
leaves have significantly better anti-
inflammatory properties compared to the
other extracts (ether, chloroform and
distilled water) used in the research. Since
nearly all of the identified components from
plants active against microorganisms are
aromatic or saturated organic compounds,
they are most often obtained through initial
ethanol or methanol extraction (Cowan,
1999). Methanol is more polar than ethanol
but due to its cytotoxic nature, it is
unsuitable for extraction in studies like this
that require consumption. Ethanol is a good
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solvent for polyphenol extraction and is safe
for human consumption (Shi et al., 2005).

It was observed that 3 % ethanol
extract showed most significant inhibition of
the bacterial population compared with the
other treatments and the control, resulting in
the average lowest bacterial count of 1.63
x10° cfulg of cheese. The least effective
treatment was 1% ether followed by 1%
ethanol. The lowest extract levels thus had
the least anti-bacterial effect, which was in
line with expectations. There have been
studies that link proteins with antimicrobial
properties. Dahot (1998) reported that M.
oleifera leaf extracts contain small peptides
which could play an important role in the
plant’s antimicrobial defense system. The
proteins/ peptides are believed to be
involved in a defense mechanism against
phytopathogenic fungi by inhibiting the
growth of micro-organisms through diverse
molecular modes, such as binding to chitin
or increasing the permeability of the fungal
membranes or cell wall (Chuang et al.,
2007). Devendra et al. (2011) reported that
moringa leaves extracted with petroleum
ether didn’t show any zone of inhibition
against all tested bacterial strains. Bukar et
al. (2010) also showed that moringa leaf
ethanol extracts had the broadest spectrum
of activity on the test bacteria. These reports
corroborates the results of this study.
Overall, the Cheeses with ethanol treatments
had lower bacterial counts than those with
ether treatments and this implies that for the
purposes of this study, ethanol was a better
preservative than Petroleum ether. It appears
that the ethanolic preservation of the cheese
has improved the nutritional profile of the
Cheese in addition to preventing quick
spoilage by bacteria.

Isolation and Identification

As shown in Table 4, the Control Cheese
had all the bacteria except Lactobacillus
casei and Corynebacterium spp., 1% ether
had the highest inhibitory property among
the M. oleifera ether extract, while 2% ether
extract had the least inhibition of bacterial
growth. The 3% ethanol extract inhibited the
growth of all the bacteria except
Lactobacillus casei, Lactobacillus spp. and
Corynebacterium spp. which were present in
all other extract level. Staphylococcus
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Table 4: Summary of the Effect of the Moringa Leaf Extracts on the Bacteria Colonies Isolated.

Isolates 1%Et | 2%Et | 3%Et Contro
n n n 1%Etr | 2%Etr | 3%Etr | |
- + - + - + +

Enterococcus

Corynebacterium + + + + + + +

kutscheri

Lactobacillus casei - + + + -

Corynebacterium spp + - - + + -

Bacillus species - - - - + + +

Bacillus pasteuri i i - - + - +

Corynebacterium - - - + + - +

Xerosis

Staphylococcus spp + - + +

Staphylococcus aureus | - -

Lactobacillus sp - + + - - - +

species were present in all the Cheeses
preserved with ether extract but absent in the
(1 and 3 %) ethanol extract Cheeses. The 3%
ethanol extract inhibited Staphylococcus
species. Ethanol extract showed higher
inhibitory potential against Staphylococcus
species than ether extract, which is in line
with a study by Karthy (2009) that
antibacterial activity of ethanol showed
considerable efficacy when compared with
petroleum ether extracts against all the
MRSA (Methicillin resistant Staphylococcus
aureus) isolates used in the study. Ethanol
extracts showed more inhibitory potentials
against bacteria than the petroleum ether
extracts. Lactobacillus casei and some other
Lactobacillus spp. have been reported to
show antagonistic property which produces
bacteriocins which are effective against
certain strains of bacteria (Saranya and
Hemashenpagam, 2011). Lactobacillus spp.
were observed in Cheese of all levels of the
ethanol extract but absent in all the levels of
the petroleum ether extracts except for
Lactobacillus casei which was observed in
1% and 2% ether extract. This may have
contributed to the inhibition of the growth of
other bacteria in the ethanol extract (Saranya
and Hemashenpagam, 2011).

Sensory Analysis.

From the results of the sensory analysis
(Figure 1), the control cheese was poorest in
colour rating (p<0.05). This was perhaps
because the pigments in the extracts
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complemented the colour of the treated
Cheeses. The same trend was observed for
the taste evaluation.

Figure 1: Effect of Moringa Leaf Extracts
on the Organoleptic Properties of Cheese
Samples.

The taste of the control Cheese was poorer
than the treated Cheeses. Cheese treated
with 1 % ether also had poor taste rating.
This may be due to the limited amount of
minerals (salts) extracted from M. oleifera
leaf. The Cheese treated with 3 % ethanol
extract gave the highest Cheese taste rating.
The aroma and texture ratings of ether
extract Cheeses were also found to be poor
compared to the ethanol treatments, although
more acceptable than the control. The
Cheese texture, aroma and acceptability all
followed the same trend with the colour and
taste. Ethanol is found in limited quantities
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in soft drinks which are widely consumed
(Logan and Distefano, 1998), and the taste is
familiar. This familiarity may be the reason
for the higher acceptability of the ethanolic
treatments compared to Cheese treated with
petroleum ether extract as well as the
control.

CONCLUSION

Cheese samples preserved with ethanol
extracts of moringa leaves had the lowest
microbial count when compared with those
of ether extracts and control. They also had
the highest crude protein and ash content,
but lowest crude fat and moisture content,
while they were also the most acceptable to
consumers. It is thus recommended that
(3%) ethanol extract of M. oleifera may be
used in the preservation of West African soft
cheese.

REFERENCES

1. Adegoke, G.O., Nse, N.E. and
Akanni, A.O. (1992). Effects of
Heat, Processing Time and pH on the
Microflora, Aflatoxin Content and
Storability of wara a Soft White
Cheese. Die Nahrun, 36(3): 259-264.

2. Adetunji, V.O., Alonge, D.O., Singh,
R.K,. and Chen, J. (2007).
Production of wara, a West African
Soft Cheese Using Lemon Juice as
Coagulant (LWT). J. Chem. Swiss
Soc. Food Sci. Technol., 41: 331-
336.

3. Adetunji, V.O. (2011). Effects of
Packaging, Treatments, and Storage
Conditions on the Survivability of
Aerobes and Anaerobes in Vacuum
Packaged ‘Wara’ a Soft White
Cheese. Advance Journal of Food
Science and Technology, 3(4), 289-
293.

4. Akueshi, C.O., Kadiri C.O., Akueshi,
E. U., Agina, S. E., and Ngurukwem,
B. (2002). Antimicrobial potentials
of Hyptis sauvedens Poit
(Lamiaccae). J. Bot. 15: 37-41.

5. Ashaye, O.A., Taiwo, O.0., and
Adegoke, G.O. (2006). Effect of
local preservative (Aframomum
danielli) on the chemical and sensory
properties of stored warakanshi.

Copyright © Society of Animal Science, Department of Livestock & Avian Science, Wayamba University of Sri Lanka

10.

11.

12.

13.

14.

African Journal of Agricultural
Research 1(1): 010-016.

AOAC (1990). Official Methods of
the Association of Official Analytical
Chemists, Association of Official
Analytical Chemists, Inc., Virginia,
USA. Pp 74-988. ISBN 0-93 558
442-0.

Badmos, A.A. and Abdulsalam, K.
(2012). Comparative Evaluation of
Cheese Samples Treated

with Honey and Thyme Solutions.
Journal of Agricultural Research and
Development 2012.11 (1), 327-332.
Badmos, A.A. and Joseph, K. (2012).
Effects of Fermented Maize
Supernatant and Sodom Apple
Coagulant on the Time, Temperature
and of Coagulation of Soft Cheese.
Journal of Agricultural Research and
Development. 11 (1), 327-332.
Belewu, M.A., Belewu, K.Y, and
Nkwunonwo, C.C. (2005). Effect of
Biological and Chemical
Preservatives on the Shelf Life of
West African Soft Cheese . African
Journal of Biotechnology Vol 4 (10),
pp. 1076-1079.

Belewu, M.A and Morakinyo, O.A
(2009). Nutritional, Microbiological
and Sensory Evaluation of Honey
Treated and Untreated Soft Cheese.
European Journal of Scientific
Research 26 (1):124-131.

Belewu, M.A., Belewu, K.Y, and
Ganiyu, R.O. (2011). Evaluation of
Lemon Grass (Cymbopogon citrates)
Oil and Pure Natural Honey on the
Shelf Life of Cheese. Electronic
Journal of Environmental,
Agricultural and Food Chemistry
(EJEAFChe), 10(4), 2129-2134.
Belewu, M. A., El-Imam, A. A,,
Adeyemi, K. D. and Oladunjoye, S.
A. (2012). Eucalyptus oil and Lemon
Grass Oil: Effect on Chemical
Composition and Shelf-Life of Soft
Cheese. Environment and Natural
Resources Research, 2(1), p114.
Bukar, A., Uba, A. and Oyeyi, T.I.
(2010): Phytochemical Analysis and
Antimicrobial Activity of Parkia
biglobosa (Jacg.) Benth. Extracts

http://www.wayambajournal.com



P 945

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Copyright © Society of Animal Science, Department of Livestock & Avian Science, Wayamba University of Sri Lanka

against some Food — borne
Microorganisms. Advances in
Experimental Biology (In press).
Chuang, P., Lee, C., Chou, J.,
Murugan, M., Shieh, B., Chen, H.
(2007). Antifungal Activity of Crude
Extracts and Essential Oil of
Moringa oleifera Lam. Bioresour.
Technol. 98: 232-236.

Cowan, M.M. (1999). Plant products
as antimicrobial agents. Clinical
microbiology reviews; 12(4): 564-
582.

Dahot M. U. (1998) Antimicrobial
Activity of Small Protein of Moringa
Oleifera

leaves. Journal of Islamic Academy
of science, Vol. 11 No. 1.
Devendra, B.N., Srinivas, N.,
Prasad.Talluri, V.S., Swarna, S.L.,
and Latha, P. (2011). Antimicrobial
Activity of Moringa oleifera lam.,
Leaf Extract, Against Selected
Bacterial and Fungal Strains.
International Journal of Pharma and
Bio Sciences, Vol2/Issue 3, 13-18.
Fahey, J.W., Lewis, B., and
Dorothy, C. (2005). Moringa
oleifera: A Review of the Medical
Evidence for its Nutritional,
Therapeutic, and Prophylactic
Properties. Part 1. Trees for Life
Journal 1:5 21205-2185

FAO (1990). The Technology of
Traditional Milk Products in
Developing Countries. Food and
Agriculture Organization of the
United Nations, Rome. Animal
Production and Health Paper No. 85.
P. 227.

Fawole, M.O. and Osho, B.A.
(2007). Laboratory Manual of
Microbiology. Spectrum Books
Limited.

Horwood, J. F., Stark, W., and Hull,
H. H. (1987). A Fermented, Yeasty
Flavour Defect in Cheddar Cheese.
Australian Journal of Dairy
Technology, 42, 25-26.

Karthy, E.S. (2009). Antimicrobial
Potential of Plant Seed Extracts
Against Multidrug Resistant
Methicillin Resistant Staphylococcus

25.

26.

27.

28.

29.

30.

31.

32.

aureus (MDR-MRSA). International
Journal of Biology 1(1) 34-40.
Larmond, E. (1977). Laboratory
Methods for Sensory Evaluation of
Food. Publication no 1637. Ottawa:
Canada, Department of Agriculture.
(1977).

Logan, B.K., and Distefano, S.
(1998). Ethanol Content of Various
Foods and Soft Drinks and their
Potential for Interference with the
Breath Alcohol Test. Journal of
Analytical Toxicology. Vol 22.
May/June 1998.

Makkar, H.P.S., and Becker, K.
(1996). Nutritional value and
antinutritional components of
Ethanol Extracted Moringa oleifera
Leaves. Animal Feed Science
Technology. 63, 211-228.

Mashiar M. Rahman, Mominul M.
Islam Sheikh, Shamima Akhtar
Sharmin, Soriful M. Islam, Atikur M.
Rahman, Mizanur M. Rahman and
Alam M.F. (2009). Antibacterial
Activity of Leaf Juice and Extracts of
Moringa oleifera Lam. against Some
Human Pathogenic Bacteria. J. Nat.
Sci. Vol. 8(2) 219-227.

Mensah, J.K., Ikhajiagbe, B., Edema,
N.E. and Emokhor, J. (2012).
Phytochemical, Nutritional and
Antibacterial Properties of Dried
Leaf Powder of Moringa oleifera
(Lam) from Edo Central Province,
Nigeria. J. Nat. Prod. Plant Resour.,
2012, 2 (1):107-112

Moyo, B., Masika, P.J., Hugo, A.,
and Mucheniji, V. (2011). Nutritional
Characteristics of Moringa (Moringa
oleifera lam). African Journal of
Biotechnology. Vol 10 (60). Pp
12925- 12933.

Ramachandran, C., Peter, K.V., and
Gopalakrishnan, P.K. (1980).
Drumstick (Moringa oleifera): A
multipurpose Indian vegetable.
Economic Botany 34(3):276-283.
Sanwal, G. G., and Payasi, A.
(2007). Garlic Extract Plus Sodium
Metabisulphite Enhances Shelf Life
of Ripe Banana Fruit. International
Journal of Food Science &

http://www.wayambajournal.com



P 946

33.

34.

Technology, 42(3), 303-311.
http://dx.doi.org/10.1111/}.1365-
2621.2006.01222.x

Saranya S. and Hemashenpagam N.
(2011). Antagonistic Activity and
Antibiotic Sensitivity of Lactic Acid
Bacteria from Fermented Dairy
Products. Advances in Applied
Science Research, 2011, 2(4): 528-
534. Pelagia Research Laboratory.
Shi, J., Nawaz, H., Pohorly, J.,
Mittal, G., Kakuda, Y. and Jiang, Y.
(2005). Extraction of Polyphenolics
from Plant Material for Functional
Foods-

35.

36.

Copyright © Society of Animal Science, Department of Livestock & Avian Science, Wayamba University of Sri Lanka

Engineering and Technology. Food
Rev. Int., 21, 139-166.

Steel, R. G. D. and Torrie, J. H.
(1980), Principles and Procedures of
Statistics, Second Edition, New
York: McGraw-Hill.

Usman, M.R.M. and Barhate, S. D.
(2012). Phytochemical Investigation
and Study of Anti-inflammatory
Activity of Moringa oleifera Lam.
International Journal Pharmaceutical
Research and Development; vol.
3(11), pp. 114-119

http://www.wayambajournal.com


http://dx.doi.org/10.1111/j.1365-2621.2006.01222.x
http://dx.doi.org/10.1111/j.1365-2621.2006.01222.x

