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ABSTRACT

Sour cream is a widely popular acidified dairy product. It has a limited shelf life and strict
hygiene and safety of the product. The objective of this study was to improve the quality of sour
cream and prolonged the shelf life. Moringa oleifera Leaves Extract (MOLE) or Moringa oleifera
Oil (MOQ) were added to sour cream at concentrations 600, 800 and 1000 ppm. Subsequently, the
chemical, microbiological and organoleptic properties of sour ecream dairy storage 4 week at 5x1°C
were determined. The results indicated that addition of MOLE and MOO at all levels has
remarkable effect on TS, fat, total protein and lactose. The acidity content increased with increasing
the level of MOLE while it decreased with increasing level of MOQO, Acidity increased gradually in
all treatments during storage period. Peroxide Value (PV) in sour cream samples as affected by
addition of MOLE and MOO at different levels. Sour cream fortified with MOO exhibited lowest PV
than sour cream fortified with MOLE. The results indicated that TC decreased with advanced
storage period in all treatments of sour eream fortified with MOLE and MOO than control. Lipolytic
and proteolytic bacteria, yeast and mould were not detected in sour cream fortified with MOLE and
MOO., All sour cream made with MOLE and MOO had acceptable flavor, body and texture and
appearance during storage period. It can be concluded that, the use MOLE and MOO as a sour
cream preservative leads to improve microbial stability had no negative effect on all the parameters
evaluated hence, higher sensory acceptability as well as improve shelf life of sour cream.

Key words: Sour cream, Moringa oleifera leaves extract, Moringa oleifera o1l, shelf life, peroxide
value

INTRODUCTION

Protection of food from miecrobial or chemical deterioration has traditionally been an important
concern 1n the food industry. Chemical synthesized preservation has been classically used to
decrease both microbial spoilage and oxidative deterioration of foed.

In recent years consumers refer natural foods without of this situation. Consumers are
demanding partial or complete substitution of synthesized preservatives due to their adverse health
effects. This fact has led to an increasing interest in developing more natural alternatives in order
to enhance shelf life and safety of food (Bukar et @l., 2010; Arora ef al., 2013). Methods of natural
protection began to popular in food attribution and new preservation methods focused on the use
of eco-friendly and bio-friendly plants which have been antioxidant and antimicrobial effects in
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order to enhance shelf-life and safety of food. Studies have been demonstrated that diet rich in
phenclic antioxidants have many health benefits and confer longer life expectancy. Phenolic
antioxidants are mainly present in leaves and seeds of some plants have been implicated in
preventing the food from free radical mechanism. Moringa oleifera leaves and seeds are good source
of antioxidants and oil which is highly resistant to oxidation (Anwar et al., 2007b).

Moringa oletferais an important food commeodity which had enormous attention as the natural
nutrition of the tropies (Anwar et al., 2007a). Furthermore, Moringa oleifera has been found to be
a potential new source of oil. Moringa cil is composed of highly unsaturated fatty acids containing
80.4% polyunsaturates, mainly Oleic acids 67.9% (Ogbunugafor ef al., 2011). In addition, the low
acid value of Moringa oil indicated a possible low free fatty acid composition which suggest lesser
susceptible to rancidity. Moreover, ail of low acidity has been considered to acceptable for edible
application. Previous studies have suggested that the high oleic acid content of Moringa cil coupled
with its highly unsaturated nature and low peroxide value may qualify the Moringa oil for use in
industries (Manzoor ef ¢l., 2007; Ogbunugafor ef al., 2011).

Moringa oleifera oil (MOQ) is edible and closely resembles to olive oil in fatty acid composition.
Vegetable cils rich in monounsaturated fatty acids are generally more stable to oxidative rancidity
and are healthier (Long ef al, 1997). It can be concluded that MOQO can be added by
interesterification process up to 50% in butter cil to formulate a healthier and stable fat with
acceptable physico-chemical properties (Nadeem et al., 2012). Moringa oleifera gave high al yield
which has good antioxidant capacity with potential for industrial, nutrition and health application
(Ogbunugafor et al., 2011).

In addition aqueous extract of Moringa oleifera showed strong and superior antibacterial
activity against all bacteria strains especially with regard to gram positive bacteria. These findings
supported the traditional use of the plant in the treatments of different infections {(Saadabi and
Abu Zaid, 2011).

Nadeem et al. (2013a) concluded that Moringa oleifera leave extract at 600 ppm may be used
for enhanced of oxidative stability of butter oil. In addition, they suggested that leaf extract of
Moringa oleifera at 600 ppm may be used for reasonable storage stability of butter at refrigeration
temperature with acceptable sensory characteristics (Nadeem et af., 2013b).

Cultured (sour) cream is an extremely viscous product and has been used for vears in many
countries. The flavour and aroma similar to cultured butter milk. The product 1s utilized warm or
cold in many dishes, such as sauces, soups and dressings. The product has a bright appearance and
uniform texture. Its taste is rather mild and slightly acid with pH of ~4.5, Cultured cream has a
limited shelf life <10°C and strict hygiene is required during production to ensure good quality and
safety of the product. However, yeast and moulds can grow on the surface of the product in
package that is not airtight. In the event of extended storage, the enzymes of lactic acid bacteria
can hydrolyze the B-lactoglobulin and cause bitterness in the product (Tamime, 2008).

Fat dairy products containing higher content of unsaturated fatty acid are susceptible to auto
oxidation and reduce shelf stability of foods. No work has been done to investigate the effect of
Moringa oleifera Leaves Extract (MOLE) or Moringa oleifera oil (MOQ) for stabilization of sour
cream at refrigeration temperature for the reason this research work was planned to improve
quality of sour cream and prolonged the shelf life.

MATERIALS AND METHODS
Materials: Buffalo milk (6.2% fat) was obtained from Faculty of Agriculture, Cairo University,
Egypt. Moringa oleifera either leaves or oil was obtained from breadbasket of Egypt association,
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Dokki. Cream starter culture consisting of 1. lactis sub spp. Lactis and L. lactis sub. spp.
Leuconostoc were obtained from Chr. Hansens Lab A/S Copenhagen Denmark.

Preparation of leaves extract from Moringa oleifera: Twenty to thirty gram of fresh leaves
were hoiled with 200 mL of water for 1 h the extract was filtered using Whitman filter Paper no.
1 and then concentrated in Vacuum at 40-B0°C using a rotary evaporator. Evaporation of soluble
components evaporator affords a crude extract of the soluble components.

Preparation of sour ecream: Fresh cream (20-22% fat, 9.5-10% SNF) was mechanically separated
from fresh buffalo milk. Cream was heat treated at 85°C in a thermostatically controlled water bath
for 10 min, cooled immediately to 21°C. The stock was divided into seven portions, the first portion
was served as contrel and the other six portions were fortified with 600, 800 and 1000 ppm either
Moringa oleifera leaves extract (MOLE) or Moringa oleifera oil (MOQO) for T, T, T, T, T, and T,
respectively. Fach portion was inoculated with 2% starter of L. lactis spp. Lactis and L. lactis spp.
Leuconostoe and incubated at 21°C for 16 h. The resultant cream products were transferred to the
refrigerator and analyzed weekly up to 4 week. All these treatments were performed in triplicate,

Method of analysis: Total Solid (TS), Fat, ash and total protein contents were determined
according to AOAC (2007). Lactose content in the resultant cream was determined as described by
Lawrence (1968). Titratable acidity of cream was determined according to Richardson (1986). The
pH values were measured using a digital laboratory pH meter (HI931400, Hanng instruments with
glass electrode. Peroxide value of cream was determined according to method described by AOAC
{2000) as follows,

Five gram fat sample dissolved in 30 mL of glacial acetic acid and chloroform (3:2, viv) after
that 0.5 mL of saturated potassium iodine (KI) was added. Todine {I,) is liberated by reaction with
peroxides then titrated with standardized sodium thiesulfate using a starch indicator. Peroxide
Value was calculated from the following equation:

S—BxNx
Sample weight (g)

meq peroxide / kg fat =

Where:

S = Sample titration

B = Blank titration

N = Normality of the Na,S5,0, solution

Microbiological examination: Total bacterial count of sour cream was enumerated after
incubation at 32°C 2 days using plat count agar according to Marshall (1992). Yeasts and moulds,
Lipolytic bacteria and proteolytic bacteria of sour cream were determined according to APHA (1994),

Sensory evaluation: Samples of resultant sour cream were judged by a panel of 10 judges
selected on the basis of their consistency in scoring. The samples were scored for flavour (out of 45
point), texture and body (out of 30 point), acidity (out of 10 point) and appearance {out of 15 point)
as suggested by Keating and White (1991). All data were analyzed by the General Linear Models
procedure of SAS Institute (1990). Least significant difference test was performed to determine
differences in means at p<0.05,
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RESULTS AND DISCUSSION

Chemical composition of different treatments of sour cream made with addition of MOLE and
MOO presented in Table 1. The results indicated that addition of MOLE and MOO at all levels has
remarkable effect on TS, fat, total protein and lactose. While slight decrease in ash content was
observed. Moreover, the addition of MOLE and MOO to sour cream in all treatments did not pose
any problem of standard of identity of sour cream.

The reason for non variation in the composition of different treatments and control was due to
the addition level of MOLE and MOO was quite low to affect changes in the composition of sour
cream. In Connecticut, sour cream must contain at least 18% milk fat (Hankin ef af., 1981).

Acidity and pH value: Data in Fig. 1 show changes in total acidity and pH values of different
sour cream treatments during storage period. One of the most important parameter to determine

Table 1: Chemical composition of fresh sour cream (%) fortified with either different levels of Moringa oleifera leaves extract (MOLE) or
Moringa oleifera oil (MOO)

Treatments*
Properties Control T, T, T T, Ts Ts
TS 29.89 29.88 29.86 20.85 29.90 29.93 2994
Fat 21.20 21.18 21.18 21.16 21.20 21.23 21.25
Protein 3.39 3.38 3.37 3.37 3.39 3.38 3.35
Lactose 4.38 4.30 4.30 4.28 4.30 4.25 4.25
Ash 0.79 0.78 0.78 0.77 0.79 0.78 0.78

*T1, T2, T3: Sour cream with 600, 800 and 1000 ppm of Moringa oleifera leaves extract, respectively. T4, T5, T6: Sour cream with 600,
800 and 1000 ppm of Moringa oleifera oil, respectively, TS: Total solid

r 0.78
) - 0.76
(a) O Fresh @ 1 weekm 2 week =N =N -

B 3 week B 4 week - 0.74
- 0.72
- 0.70
- 0.68
- 0.66
- 0.64
- 0.62
- 0.60

Acidity (%)

pH value

T6 TS T4 T3 T2 T1 Control

Treatments

Fig. 1{a-b):; (a) Titratable acidity (%) and (b) pH values of sour cream fortified with either different
levels of Moringa oleifera leaves extract (MOLE) of Moringa oleifera oil (MOQO) during

storage period
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the quality and shelf-life of dairy products is acidity and pH. The acidity will influence which
microorganisms will survive and grow in a food. The present data indicated that total acidity
increased in all treatments during storage period.

Crenerally, the acidity content ranged from 0.66-0.70% in fresh sour cream and increased
during storage to be 0.69-0.76%. Furthermore, the acidity content increased with increasing the
level of MOLE while it decreased with increasing level of MOO. These results are in line in
accordance with Salem ef al. (2013) and Salama ef al. (2014) who reported that the addition of dry
leaves of Moringa oleifera (DLMO) increased acidity of Labneh and innovative beverage compared
to control in fresh and during storage period. In addition, the lowest score for acidity was noted for
sour cream made with MOO. The acidity of sour cream of all treatments within the amdity of
commereial soured product. The acidity of all soured products must not be less than 0.5 expressed
as lactic acid (Hankin ef af., 1981). Changes in pH values of all treatments were in opposite trend
to that of acidity.

Peroxide value: Peroxide Value (FV) indicator the primary stages of auto oxidation and important,
parameter for storage stability of fat dairy products. Higher level of peroxide value is associated
with poor keeping quality. The results in Table 2, indicated that PV in sour cream samples as
affected by addition of MOLE and MOOQO at different levels. In addition, PV developed at a
considerably higher rate in control sour cream than that of either sour cream fortified with MOLE
and MOO. Peroxide value of sour cream samples and the control sample increased throughout the
storage period. At the end of storage period (4 week), control sample exhibited the highest PV of
1.12 (meq oxygen/kg fat) as compared to sour cream fortified with either MOLE and MOO which
recorded that 0.81, 0.75, 0.61, 0.53, 0.46 and 0.35 (meq oxygen/kg fat) for treatments T1, T2, T3,
T4, TH and T6, respectively. Furthermore, sour cream fortified with MOO exhibited lowest PV
than sour cream fortified with MOLE. These results are close with (Manzoor et al., 2007,
Ogbunugafor et al., 2011) who reported that the lower peroxide value of Moringa oleifera ol
compared to that of palm oil indicated that the o1l may be stable to oxidative degradation. The
stabilization of sour cream containing MOO and MOLE may be due to the presence of higher
concentration of phenoclic, antioxidants which inhibited the formation of oxidation products.
Moreover, Moringa oleifera leaves act as a good source of natural antioxidants due to the presence
of various type of antioxidant compounds such as ascorbic acid, flavonoids, phenolics and
carotenacids (Fahey, 2005; Ashfaq et al., 2012). Also, the hydrocarbons found in the essential oil in
of Moringa oleifera could have also antioxidant activity (Marrufo et al., 2013). Phenolic compounds
are a class of antioxidant agents which act as free radical terminators and also involved in
retardation of oxidative degradation of lipids (Pourmorad ef al., 2006).

Table 2: Peroxide values (meq oxygen/kg fat) of sour cream fortified with either different levels of Moringa oleifera leaves extract (MOLE)
or Moringa oleifera oil (MOQ) during storage period

Treatments*
Storage period Control T, Ty Ty T, Ts Ty
Fresh (week) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.53 0.41 0.40 0.31 0.28 0.25 0.22
4 1.12 0.81 0.75 0.61 0.53 0.46 0.35
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In this study the reason for the low peroxide value of treatments containing MOO and MOLE
stored at B5£1°C could be attributed to the antioxidant activity of the leaf extract of Moringa
oleifera. These results are agreement with Sreelatha and Padma (2009) and Ashfaq et al. (2012).
They reported that the extract Moringa oleifera both nature and tender leaves have potent
antioxidant activity against free radicals, prevent oxidative damage. Also, Nadeem et «l. (2012)
reported that oxidative stability of blends of butter o1l significantly increased with increasing a level
of Moringa oleifera oil in the blend. Furthermore, the stabilization of butter il containing up to
600 ppm MOE at ambient temperature was due to the presence of higher concentration of phenclic
antioxidant MOE which inhibited the formation of oxaidation preducts (Nadeem et al., 2013a).

Microbiological analysis: The second important quality criterion that the determines the
acceptability and shelf life of dairy products is microbiclogical analysis. These tests can be used to
evaluate both food quality and food safety. Tests may be done to estimate changes in the number
and type of spoilage organism (yeasts, moulds or bacteria) cccurring over time.

The results in Table 3 showed the changes in Total Count (TC) of different treatments of sour

cream during storage period at refrigerator temperature 5+1°C. The results indicated that TC

Table 3: Microbiological quality log CFU mL?) of sour cream fortified with either different levels of Moringa oleifera leaves extract
(MOLE) or Moringe oletfera oil (MOO) during storage period

Treatments®
Properties and storage period (week) Caontrol T, T, T, T, Ts Ty
Total count bacteria
Zero 4.073 4.208 4.294 4.312 4128 4.145 4.192
1 4.210 3.800 3.715 3.694 3.700 3.699 3.670
2 4.440 3.606 3.49 3.531 3.515 3.462 3.419
3 4.632 3.429 13.385 3.395 3.419 3.322 3.312
4 4.807 3.208 3.201 3.189 3.199 3.199 3.125
Proteolytic bacteria
Zero ND™ ND ND ND ND ND ND
1 ND ND ND ND ND ND ND
2 ND ND ND ND ND ND ND
3 1.251 ND ND ND ND ND ND
4 2.477 ND ND ND ND ND ND
Lipolytic bacteria
Zero ND ND ND ND ND ND ND
1 ND ND ND ND ND ND ND
2 ND ND ND ND ND ND ND
3 1.289 ND ND ND ND ND ND
4 2.382 ND ND ND ND ND ND
Mold and yeast
Zero ND ND ND ND ND ND ND
1 ND ND ND ND ND ND ND
2 ND ND ND ND ND ND ND
3 1.253 ND ND ND ND ND ND
4 1.865 ND ND ND ND ND ND

**Nat detected

63



Am. J. Food Technol., 10 (2): 58-67, 2015

decreased with advanced storage period in all treatments sour cream fortified with MOLE and MOO
than control. In case of use MOO or MOLE were higher than control when fresh. But during
storage TC were lower than control. This may be due to antibacterial effect of Moringa oleifera
leaves. These results are in line with reported with (Saadabi and Abu Zaid, 2011; Onsare et al.,
2013; Vinoth et al., 2012). It was reported that the biological active compounds isclated from both
leaves and seeds of the plant exhibited antimicrobal activity (against gram positive bactena).
Moringa contains a range of fairly unique phytochemicals containing the simple sugar, hexose and
its rich in a fairly unique group of compounds called glucosinolates and isothiocyanates
{Ashfaq et al., 2012). In addition the phytochemical screening indicated the presence of phenolics,
flavonoids, tannins, glycosides, volatile ail and terpenoids in the extracts. Thus suggested that this
phytochemical have posses antibacterial activity (Vinoth ef al., 2012). It was reported that the
biological active compounds isclated from both leaves and seeds of Moringa stenopetala exhiited
antibacterial activity against S. aureus, S. typhi, Shigella and Candida albicans (Arora et al.,
2013). It was found that different extracts of Moringa oleifera leaves are active against bacteria
such as K. colt, S. aureus, P. aeruginosa and as these organisms range from pathogenic and
toxigenic organism liable to cause food borne illnesses and food spoilage due to bacteria presence
(Ali, 2014). Furthermore, Badoms ef al. (2014) indicated that Moringa leaf ethanol had the highest
inhibitory potential against bacteria population. They concluded that the use of ethanol extract of
Moringa leaf as a cheese preservative leads to improve microbial stability and nutritional quality
as well as higher sensory acceptability. The lipolytic and proteolytic counts were affected with
addition of MOLE and MOQO. These counts were not detected in all treatments when fresh and
through storage period. Nevertheless, it appeared in samples of control after 15 days.

In addition to quality deterioration, yeast and moulds counts have been used as indices for the
end of shelf-life of dairy products. From results, moulds and yeast were not detected in all
treatments when fresh and through storage period (4 week). Ali (2014) reported that aqueous
extract of Moringa oletfera leaves posses significant antimicrobial activity against gram positive and
negative fungal species. These results are in line with those reported by Salem et al. (2013).
However, moulds and yeasts appeared in samples of control after 3 weeks.

Organoleptic properties: The third important parameter to determine the quality and shelf-life
of dairy products 1s the sensoric properties. Sensory evaluation assesses a food’s smell, appearance,
flavor and texture. It can be used to monitor and record obvicus changes that cceur over time and
is therefore, useful when determining the shelf-life of foods. The food should be assessed under the
conditions at which it 1s designed to be stored and consumed. As can be seen from Table 4 the
results of organcleptic properties revealed that addition of MOLE, MOO had significant effect on
flavor, body texture and total score. The addition of MOLE and MOO to sour ecream improved flavor
without adversely effects on quality. These results are in line with Kaylegian and Lindsay (1995).
They reported that fats should have a peroxide value of less than 1 meq oxygen/kg oil to be
considered fresh. At this level, no off flavor can be perceived in milk fat. According to the
International Dairy Federation the standard value for milk fat 1s 0.2 meq oxygen/kg fat. The sour
cream with MOLE gained the highest score either when fresh or through at the intervals storage
periods. Moreaver, all sour cream made with MOLE and MOQ had acceptable flavor, body and
texture and appearance. These results are agreement with Badoms ef al. (2014). They reported that
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Table 4: Sensory evolution of sour cream fortified with either different levels of Aoringa oleifera leaves extract (MOLE) or Moringa oleifera
ail (MOO) during storage period

Treatments*
Storage period and properties Control T, T, Ty T, Ts Ty
Zero
Flavor (45) 43 43 44 43 40 41 40
Body and texture (30) 28 28 28 27 26 26 25
Acidity (10) 9 8 9 8 8 7 7
Appearance (15) 15 15 15 15 15 15 15
Total (100) g5he Qg4ha o9phe g3hBa 8gPa 8982 8702
1 week
Flavar (45) 43 43 44 43 40 41 40
Body and texture (30) 28 28 28 a7 26 26 a5
Acidity (10) 9 8 9 7 8 7 7
Appearance (15) 15 14 15 14 14 14 14
Total (100)
3 week g1 heb 9lhe 92k 8ghe 8GAEaL 85hEae 8P
Flavor (45) 40 40 41 40 37 37 36
Body and texture (30) 26 26 26 a5 24 24 23
Acidity (10) 7 7 7 6 7 6 6
Appearance (15) 13 13 13 13 13 13 12
Tatal (100) 85t 86har g7hat 8445ar 818 808 77
4 week
Flavor (45) 39 39 39 37 36 35 35
Body and texture (30) 24 24 25 23 24 26 22
Acidity (10) 6 6 6 5 6 6 5
Appearance (15) 13 13 13 12 13 13 12
Total (100) 828 828 838 778 795 80" 745

4B.CMeans with the same letter among treatments are not significantly different (p<0.05), ***Means with the same letter during storage

period are not significantly different (p<0.05)

cheese samples preserved with ethanol extracts of Moringa leaves had most acceptable to
consumers. The use of Moringa oleifera ol as preservative of soft cheese will improve the overall
acceptability and improve flavor and texture which could be the accounted for the nice aroma of
Moringa oleifera oil as well as improve the nutritional, therapeutic and shelf life of cheese
(Belewu et al., 2012).

CONCLUSION

The use MOLE and MOO as a sour cream preservative leads to retarded microbial growth
{yeast and mould and proteclytic and lipolytic bacteria) and decreased percoxide value and
effectively preserved sour cream without adversely affecting quality. In addition, they had no
negative effect on all the parameters evaluated hence, higher sensory acceptability as well as
improve shelf life of sour cream. Fat dairy products are susceptible to auto oxidation and reduce
shelf stability of foods. Thus, it is recommended that the addition of effect of MOLE or MOO for
stabilization of sour cream at refrigeration temperature to improve quality of sour cream and
prolonged the shelf life.

65



Am. J. Food Technol., 10 (2): 58-67, 2015

REFERENCES

ACAC,, 2000, Official Method of Analysis of the Association of Official Analytical Chemists.
17th Kdn., AOAC International, Gaithersburg, MD., USA.

ACAC, 2007, Official Method of Analysis. 18th Edn., Association of Official Analytical Chemist,
Graithersburg, MD., UUSA.

APHA., 1994, Standard Methods for the Examination of Dairy Products. 16th Edn., American
Public Health Asscciation, Washington, USA.

Ali, EXN., 2014, Moringa oleifera leaves possible uses as environmentally friendly material: A
review. Int. J. Chem. Environ. Bicl. Sei., Vol. 2.

Anwar, F., A, Siddiq, 5. Igbal and MER. Asi, 2007a. Stabiligation of sunflower oil with
Moringa oleifera leaves under ambient storage. J. Food Lipids, 14: 35-49.

Anwar, F., 8. Lataf, M. Ashraf and A.H. Gilani, 2007b. Moringa oletfera: A food plant with multiple
medicinal uses. Phytother. Res., 21: 17-25,

Arora, D.B., J.G. Onsare and H. Kaur, 2013. Bioprospecting of Moringa (Moringaceae):
Microbiological perspective. J. Pharmacogn. Phytochem., 1: 193-213.

Ashfaq, M., SM.A. Basra and U. Ashfaq, 2012, Moringa: A miracle plant for agro-forestry. J. Agric,
Soe. Sel., 8: 115-122.

Badoms, AH.A, AMA, El-Imam and D.J. Ajiboye, 2014, The effect of curd leaf extracts of
Moringa oleifera on the bacterial nutritional and sensory properties of West African soft cheese.
Wayamba J. Anim. Sci., 2012 939-948,

Belewu, M.A., M.F. Zubair, F.O. Ogunleke, 1.0. Busari and A A, El-Imam, 2012, Comparative
evaluation of soft cheese treated with Moringa oleifera cil and pure natural honey. Int. J. Acad.
Res. 4:130-134.

Bukar, A, A, Uba and T.I. Oyeyi, 2010. Antimicrobial profile of Moringa oleifera Lam. extracts
against some food born microorganisms. Bayero J. Pure Applied Sci., 3: 43-48,

Fahey, JW., 2005. Moringa oleifera. A review of the medical evidence for its nutritional,
therapeutic and prophylactic properties. Part 1. Trees Life J., Vol. 1.

Hankin, L., D. Shields and J.G. Hanna, 1981, Quality of sour cream and non-butter fat sour
dressing. Bulletin No. 795, Connecticut Agricultural Experiment Station, New Haven, April
1981. http:/fwww .ct.govicaes/lib/caes/documents/publications/bulletins/b795.pdf.

Kaylegian, K.E. and R.C. Lindsay, 1995. Handbook of Milkfat Fractionation Technology and
Applications. AOCS Press, Champaign, IL., USA., ISBN: 9780935315578, pp: 208-214.

Keating, K.R. and C.H. White, 1991. Effect of alternative sweeteners in plain and fruit-flavored
vogurts® 2, J. Dairy Sci., 73: 54-62,

Lawrence, A.J., 1968, The determination of lactose in milk preducts. Aust. J. Dairy Technol,,
23:103-106.

Long, K., HM. Ghazali, A. Anff and C. Bucke, 1997. Moringa oleifera a new source of cleic acid-
type oil for Malaysia. J. Am. Oil Chem. Sce., 74: 1121-1128,

Manzoor, M.F., T.I. Anwar and M.I. Bhnager, 2007. Physicochemical characterization of Moringa
conciseness seeds and seed oil. J. Am. Oil Chem. Soc., 84: 413-419.

Marrufo, T., F. Nazzaro, E. Mancini, F. Fraltarm and R. Cappola et al., 2013. Chemical composition
and biclogical activity of essential cil from leaves of Moringa oleifera lam. cultivated in
Mozambique. Molecules, 18: 10989-11000.

Marshall, R.T., 1992. Standard Methods for the Examination of Dairy Products. 1st Edn., American
Public Health Association (APHA), Washington, DC., USA.

66



Am. J. Food Technol., 10 (2): 58-67, 2015

Nadeem, M., M. Abdullah, A. Javid, A. M. Arif and T. Mahmood, 2012. Evaluation of functional fat
from interesterified blends of butter cil and Moringa oleifera oil. Pak. J. Nutr., 11: 823-827.

Nadeem, M., M. Abdullah, A. Khalique, I. Hussain, M. Mahmad and S. Inayat, 2013a. The effect,
of Moringa oletfera leaf extracts as antioxidant on stabiligation of butter oil with modified fatty
acid profile. J. Agrie. Sei. Technol., 15: 919-928,

Nadeem, M., M. Abdullah, I. Hussain, S. Inayat, A. Javid and Y. Zahoor, 2013b. Antioxidant
potential of Moringa oletfera leaf extract for the stabilization of butter at refrigeration
temperature. Czech. J. Foed Sei., 31: 332-339,

Ogbunugafor, HA., F.U. Eneh, A N. Ozumba, M.N. Igwo-Ezikpe and J. Okpuzor et al., 2011.
Physico-chemical and antioxidant properties of Moringa oleifera seed oil. Pak. J. Nutr,,
10: 409-114.

Onsare, J.G., H. Kaur and D.S. Arors, 2013, Antimicrobial activity of Moringa oleifera from
different locations against some human pathogens. Academia J. Medicinal Plants, 1: 80-91.

Pourmorad, F., 8.J. Hosseinimehr and N. Shahabimajd, 2006, Antioxidant activity, phenol and
flavonoids content of some selected Iranian plants. Afr. J. Biotechnol., 5: 1142-1145,

Richardson, H.G., 1986, Standard Methods for the Examination of Dairy Products. 15th Edn.,
American Public Health Association Ine., Washington, USA.

SAS Institute 1990, PC-SAS User's Guide. Version 6., 4th Edn., SAS Institute, Cary, NC.

Saadabi, A.M. and LLE. Abu Zaid, 2011. An in vitro antimicrobial activity of Moeringa oleifera L.
seed extracts against different groups of microorganisms. Aust. J. Basic Applied Sei., 5: 129-134,

Salama, W.M,, S.5. Aida and T.Y. Eman, 2014. Development of innovative beverage based on milk
permeate fortified with dried leaves of Moringa oleifera. Arab Univ. J. Agric. Sci., 22: 3-12,

Salem, A.S., W.M. Salama, A M. Hassanein and H.M. El Ghandour, 2013. Enhancement of
nutritional and biclegical values of Labneh by adding dry leaves of Moringa oleifera as
innovative dairy products. World Applied Sci. J., 22: 1594-1602,

Sreelatha, 8. and P.R. Padma, 2009, Antioxidant activity and total phenclic content of
Moringa oleifera leaves 1n two stages of maturity. Plant Foods Hum. Ntur., 64; 303-311.

Tamime, AY., 2006, Fermented Milk. 1st Edn., Wiley-Blackwell, New York, ISBN: 978-0-632-
06458-8, pp: 221.

Vinoth, B., R. Manivasagaperumal and 5. Balamurugan, 2012. Phytochemical analysis and
antibacterial activity of Moringa oleifera lam. Int. J. Ees. Biol. Sei1., 2: 98-102.

67



	58-67_Page_01
	58-67_Page_02
	58-67_Page_03
	58-67_Page_04
	58-67_Page_05
	58-67_Page_06
	58-67_Page_07
	58-67_Page_08
	58-67_Page_09
	58-67_Page_10
	AJFT.pdf
	Page 1


