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________________________________________________________________________________
Abstract
The objective of the study was to determine the effect of using Moringa oleifera leaf meal (MOLM) as
an additive on physico-chemical shelf life indicators of meat from broilers. A total of 432 1-day-old chicks
were randomly allocated to four treatments (TRT’s). Water and feed was provided ad libitum. The feeding
phases were pre-starter (0 to 7 days), starter (8 to 18 days), grower (19 to 28 days) and finisher (29 to 35
days).The four TRT’s contained graded levels of the MOLM at 1000 g/ton, 750 g/ton, 500 g/ton and 0 g/ton
(control), respectively. The birds were slaughtered at 35 days of age and the breast muscle was sampled for
meat pH, colour and drip loss measurements over 7 days. The pH levels in all the TRT’s were constant from
Day 1 to Day 5, peaking on Day 6, and then declining on Day 7. Using MOLM as an additive had a
significant effect on chickens, with TRT1 having the highest lightness (L*) values. The redness (a*) values
were the highest in TRT2. Using MOLM as an additive had an effect on yellowness (b*) values. Drip loss
was not affected by the dietary treatments. Using MOLM as an additive in broiler feeds produced chicken
breast with a light (L*) appearance while shelf life indicators generally remained constant in the first 5-days
of storage.
_______________________________________________________________________________________
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Introduction
Chicken meat has several desirable nutritional characteristics such as high protein (Mothershaw et al.,
2009), low lipid content and high polyunsaturated fatty acids. This makes it preferable, health wise, when
compared to red meat. Broiler meat is, however, highly susceptible to lipid oxidation and bacterial
contamination during storage. Lipid oxidation is reported to have adverse effects on meat quality parameters
such as appearance (colour), aroma, juiciness, tenderness and flavour, thus leading to the reduction of the
meat’s shelf-life. Wood & Enser (1997) recommended the use of dietary antioxidants to reduce lipid
peroxidation in feed and the animal, and to preserve product quality. In recent years, the use of antibiotics as
feed additives has been discouraged.
In response to this there has been an interest on the use of natural antioxidants from plants, and these
antioxidants have gained popularity because they are believed to be safer than synthetic antioxidants (Moyo
et al., 2011). One such plant of interest is Moringa oleifera which is reported to contain some significant
levels of natural antioxidants, such as vitamin E, selenium (Khalafalla et al., 2010) and tannins, which are
reported to decrease the rate of lipid and pigment oxidation. The aim of the current study was, therefore, to
determine the effect of Moringa oleifera leaf meal (MOLM) as a feed additive on pH, colour and drip loss
changes of broiler chicken meat over time. The null hypothesis tested was that there is no effect on physico-
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chemical shelf-life indicators (pH, colour, drip loss) of broilers given Moringa oleifera leaf meal as an
additive.

Materials and Methods
Four hundred and thirty two unsexed day old Aviane 48 broiler chicks were randomly allocated to four
dietary treatments in 72 cages. Each cage housed six birds that were fed as a group. Water and feed were
offered ad libitum. Dietary treatments (TRT’s) were as follows: TRT1: 1000 g/ton MOLM; TRT2: 750 g/ton
MOLM; TRT3: 500 g/ton MOLM; and TRT4: a negative control diet with no MOLM. Basal diets were
formulated to meet all the bird’s dietary nutrient requirements for the pre-starter (0 - 7 days), starter (8 - 18
days), grower (19 - 28 days), and finisher (29 - 35 days) phases. Body weight gain (BWG) and feed intake
(FI) of chicks were recorded at the beginning of each week, starting from the weight at placement until
weight before and after slaughter.
A day before slaughter all the chickens were weighed and not given feed overnight. After weighing,
six birds/treatment were randomly selected and kept separately, 24 birds were therefore used for the
experiment. Before slaughter they were electrically stunned (50 - 70 volts) for 5 seconds to render them
unconscious and allowed to bleed. After plucking, the birds were eviscerated manually, and then carcasses
were chilled at 4 ºC overnight. On the following day the left breasts were deboned, skin removed and cut into
halves longitudinally for the shelf-life trial. Each of the half left breasts were weighed and packed in
Styrofoam trays which were over wrapped. Each tray was marked according to the treatment number and
sample number, which then gave 12 trays per treatment. Thereafter the trays were stored at 4 ºC in a cooler
over seven days.
Three trays from each treatment were randomly removed from the cooler every day. Drip loss was
determined by weighing the fillets, then readings were taken as weight before (WB) and blotted dry using a
paper towel, then weighed again as weight after (WA). The drip loss percentage was then calculated as
WB-WA/WB*100%. After taking drip loss measurements, colour (L*, a*, b*) measurements were taken on
the same fillets using Colour-guide 45 º/0 º colorimeter (BYK-Gardener GmbH, Geretsried, Germany), with
a 20 mm diameter measurement area and illuminant D65-day light, 10o standard observer. Three readings
were taken by rotating the Colour Guide 90o between each measurement, in order to obtain a representative
average value of the colour. The machine was calibrated using the green standard before each measurement.
The pH of the fillets was also determined, using the pH meter (CRISON pH 25, CRISON Instruments SA,
Spain) calibrated before each measurement at pH 4, pH 7 and pH 9 standard solution. The above procedures
were done once per day consecutively for seven days. The effect of using MOLM as feed additive on meat
colour, pH, and drip loss over time was analyzed using the analysis of variance (ANOVA) of GenStat
(2008). Pairwise Comparisons of means were done using LSD (average) procedure in GenStat (2008). The
statistical model used was: Yijk = µ + αi + βj + Eijk, where; Yijk = variables (L*, a*, b*), pH and drip loss;
µ = constant; αi = effect of diet; βj = effect of day; Eijk= random error.

Results and Discussion
There was no significant effect of TRT on feed intake and body weight gain of the chickens. This
could be due to the fact that MOLM was added in small amounts so there was not much difference between
the TRTS. Figure 1 shows the effect of TRT’s over time (days) on the pH levels of chicken meat.
Treatments, days and their interaction had an effect (P <0.001) on pH with TRT2 having the highest value.
On Day 7 the pH level on meat from chickens fed the TRT 2 diet was higher than that obtained on meat from
broilers fed with TRT1, 3 and 4. This could be due to the high levels of vitamin C (ascorbic acid) in MOLM
(Rweyemamu, 2006). Price & Schweigert (1987) reported that meat with a pH greater than 5.8 may be more
prone to spoilage and results in decreased shelf-life. The pH levels in all the treatments were generally
constant from Day 1 to Day 5 and they peaked on Day 6 with a decrease on Day 7 except for TRT2. These
observations are similar with the ones by Jang Ae Ra et al. (2011), who have shown that animals
supplemented with diet containing antibiotics and the one containing vitamin E increased pH values when
measured on day 1, 3, and 5 on chicken thighs compared to the meat from the chickens supplemented with a
basal diet only during a five day storage.
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TRT1: 1000 g/ton Moringa oleifera leaf meal; TRT2: 750 g/ton Moringa oleifera leaf meal; TRT3: 500 g/ton Moringa
oleifera leaf meal; and TRT4: a negative control diet with no Moringa oleifera leaf meal.

Figure 1 Effect of treatment over time (days) on the pH levels of chicken breast muscle.
During storage, days had an effect (P <0.05) on the colour (L*, a*, b*) of the meat. The lightness (L*)
values were within the normal range of 50 - 56 from Days 1 - 5, but then decreased on Days 6 to 49.3 (Table
1). This relates to what has been reported by Petracci et al. (2004), that L* of broiler meat is between 50 and
56. Lorenzo & Gomez (2012) also observed an increase in L* values during the first days of meat storage
until a decrease was observed from Day 7. A study by Bingol & Ergun (2011) have also shown that L* values
decreased at the end of meat storage. The drip loss values increased with storage time. According to
Muchenje et al. (2009), accelerated pHu decline is related to unacceptable drip loss increase.

Table 1 Least square means and standard errors for shelf-life indicators of chicken meat during storage
Attributes
L*
a*
b*
Drip loss
abc

Days
1
54.9de
4.8d
12.9c
1.1a

2

3

54.0d
3.2a
11.6a
1.5b

52.7c
4.9d
13.2d
2.3c

4
54.2d
5.3e
12.3b
2.4c

5

6

7

55.6e
3.5b
12.8c
2.8e

49.3b
4.5c
15.2f
2.7d

47.3a
4.8d
14.1e
2.8e

SEM
1.28
0.53
0.62
0.18

means with different superscripts in the same row are different (P <0.05).

As shown in Table 2 the TRT’s had a significant effect (P <0.05) on colour of broiler meat, which
could be attributed to the antioxidant activity of MOLM (Moyo et al., 2012). Bucklley & Morrissey (1992)
reported that feeding poultry higher level of natural dietary antioxidants provides the poultry industry with a
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simple method for improving oxidative stability and shelf-life of poultry meats. The highest lightness (L*)
values were observed in meat from TRT1, with TRT4 having lowest L* values. The highest b* values were
observed in meat from TRT1 broilers. This could be due to beta carotene content consumed by chickens in
this treatment (Richter et al., 2003; Reyes-Sanchez et al., 2006; Moyo et al., 2011). Dietary treatments had
no (P >0.05) significant effect on drip loss. This concurs with the findings by Lawrie (1998) that diet does
not seem to affect the drip loss and Comale et al. (2011) reported that drip and cooking losses are not
globally influenced by the use of the phytotherapic compound in the diets.

Table 2 Least square means and standard errors for L*, a*, b* and drip loss of meat samples (chicken) as
affected by treatment
Treatments
Attributes

TR1

L*
a*
b*
Drip loss

55.4b
4.1b
14.1d
2.1

TRT2
51.8a
3.7a
12.4a
2.4

TRT3

TRT4

51.7a
5.2d
13.3c
2.3

51.4a
4.8c
12.9b
2.0

SEM
0.97
0.40
0.47
0.13

abc

means with different superscripts in a row are different (P <0.05),
TRT1:1000 g/ton Moringa oleifera leaf meal;
TRT2: 750 g/ton Moringa oleifera leaf meal;
TRT3: 500 g/ton Moringa oleifera leaf meal;
TRT4: a negative control diet with no Moringa oleifera leaf meal.

Conclusion
Using MOLM as an additive affected the colour and pH of broiler meat as well as the stability of these
parameters during storage. The colour (lightness) and pH of the meat were stable during storage until Day 6
when it started decreasing, while drip loss increased with storage time.
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