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Addition of Some Natural Plant Extracts and their
Effects on Lamb Patties Quality
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Abstract: Optimum concentrations of some natural plants (jojoba, jatropha, ginseng and ginger) extracts were
determined and added to lamb patties. Some chemical and microbial characteristics of the prepared patties
during storage for ¢ days at 4°C were evaluated (at 0, 3, 6 and 9 days). Both the addition of these extracts and
storage time had a significant effect on patties over the storage period. pH values of control samples were
found to be the highest during storage. The effectiveness of the tested natural extracts cean be listed in the
following order of decreasing TBARS values: gnseng>jatropha=jojoba>ginger. Aerobic plate count, mould
and yeast counts decreased significantly (p<0.05) with addition of the extracts during the storage perioed. Also,
addition of the extracts were effective sigmificantly (p<0.05) in reducing histamine tyramine and putrescine
formation over storage period. Compared to control patties the addition of these natural extracts was effective
as antioxidant and antimicrobial agents for improving lamb patties properties from quality and safety view point.

Key words: Antimicrobial, antioxidant, biogenic amines, lipid oxidation, lamb patties, microbial counts, natural

plant extracts

INTRODUCTION

of undesirable
m the

development of spoilage, off flavor, rancidity and

Lipid oxidation and growth
microorganisms m food products results
deterioration, rendering such products unacceptable for
human consumption (Bozin et al., 2007) and yielding
many compounds that contribute to the pathogenesis of
cancer, atherosclerosis, heart and allergic diseases
(Mielnik ef al., 2008, Tang et al., 2001).

Lipid oxidation is considered as one of the major
problems occurring during processing and storage of
meat and meat products. Biogenic amines are basic
nitrogenous compounds found in a wide variety of foods
such as meat and meat products (Vinci and Antonelli,
2002). The presence of biogenic amines m food
constitutes a potential public health concern due to their
physiological and toxicological effects. Tt is important to
monitor biogenic amine levels in fresh and processed food
not only due to their toxicity but also they can be a useful
index of spoilage (Onal, 2007).

Lipid oxidation and microbial growth in meat
products may be controlled or at least mimimized by using
either synthetic or natural food additives commonly used
in the meat ndustry (Gray et al., 1996, Lee et al., 1997,
Aaby and Skrede, 2003; Salam et al., 2004; Estevez and
Cava, 2006).

Natural antioxidants found in plants have gained
considerable interest for theiwr role in preventing the
auto-oxidation of fats, oils and fat contaming food
products (Reddy et al., 2005). Antioxidant properties of
herbs, spices, plant and other food extracts are apparently
related to their phenolic content, suggesting that
antioxidant action is similar to that of synthetic phenolic
antioxidants (Lai et al., 1991).

Since the worldwide trend towards the use of natural
additives in food (Yanishlieva ef al., 2006); natural plants
are considered as important target to search and give a
new source of natural antioxidants and antimicrobial
agents from safety view pomt Consequently, there 15 a
practical need for screening and selection of natural
antioxidants as effective altematives m the prevention of
food deterioration (Kikuzaki and Nakatani, 1993). Several
plants exist with very high nutritive value and yet remain
unexploited for human and animal benefits (Oladele and
Oshodi, 2007). Therefore, the search for and development
of other antioxidants and antimicrobial of natural origin
are highly desirable.

Tatropha curcas is a nut belonging to the
Euphobiaceae family. Recently, the tree of tlus plant
has been successfully cultivated in Upper Egypt
(Hawash ef al., 2009) and all parts of it have their own
uses as cleared by Gubitz et al. (1999) and Makkar et al.
(1997). El Diwani et al. (2009) reported that residue of
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methanolic extract of Egyptian jatropha curcas contains
bioactive substances such phenolic compounds which
succeeded to be used as natural antioxidant against
oxidative deterioration.

Jojoba plent, Simmondsia chinensis and related
species are evergreen shrubs which grow wild and it is
now cultivated commercially in Argentina, Australia,
China, Egypt and United States. The flavonoid profile of
jojoba fruits may put the family among other families rich
in flavonol methyl ethers and flavonoid content make
the pericarp a valuable source for antioxidant and
hepato-protective compounds (El-Halawany, 2002).
This plant extract has been reported to be useful as a
dietary supplement for use in weight control regiment in
humans, a component of functional food, a food additive,
a medical food or as a therapeutic agent (Teague et al.,
2003).

Ginseng is an herbaceous perennial belonging to
Aralia family. Tt is used early for medicinal purposes and
used widely in herbal, health food and cosmetic
applications (Ramgahau, 2001). Tn recent years, various
formulations prepared from the Panax ginseng roots has
been marketed as dietary supplements especially n Clhina
which is frequently used as food additives and raw
materials of healthy food rather than therapeutic agents
(Breemen et al., 1995, Gillis, 1997, Shen et al., 2003).
Ginsenosides are triterpenes saponins and considered to
be the main bioactive principles of the most important
ortental herbal medicine gmseng from the roots and
rhizomes of different Parax species (Araliaceae) (Fuzzati,
2004). Bioactive compounds from medicinal plants
mcluding ginseng are known to protect against oxidative
stress from reactive oxygen species and prevents lipid
per-oxidation (Sievenpiper et al., 2003).

The rhizome of the popular ginger species, Zinger
officinale 15 widely used as a spice and food seasoning
due to its sweet aroma and pungent taste. Tt is well
known to have antioxidant activity (litoe et al., 1992;
Zia-ur-Rehman et al., 2003) and effective antimicrobial.
The extracts of fresh ginger showed a higher activity than
that of stored ginger (Kawamura ef af., 1993) and ginger
rhizome extract exhibited the highest antioxidant activity
(Mansour and Khalil, 2000). Also, the antioxidant effect
and the total phenols of ginger extract were studied by
Stoilova et al. (2007).

The interest in the antioxidant activity of plant
extracts has become larger and wvery umportant
(Joyeux et al., 1995; Azaizeh et al,, 2005; Almaetal., 2003)
due to the fact that free radicals e.g., Reactive Oxygen
Species (ROS) can be responsible for various diseases
e.g. heart diseases, stroke, arteriosclerosis and cancer as
well as for aging process (Willcox ef al., 2004). The effects
of plant extracts or essential oils classified as Greatly
Recognized As Safe (GRAS) following their addition have
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been studied extensively and reported in a variety of meat
types mcluding pork (Nissen et al, 2004}, beef
(Solomakos et al., 2008); lamb (Camo et al., 2008). Lamb
meat contains higher levels of -3 Polyunsaturated Fatty
Acids (PUFA’s) compared to beef or pork which s
beneficial to human health (Wood et al., 1999); however,
PUFA’s increase the susceptibility of meat to oxidative
processes such as lipid oxidation ultimately leading to off
odors and warmed over flavor (Jeremiah, 2001).

The present study aimed to determine the optimum
concentrations of some natural plant (jojoba, jatropha,
ginseng and ginger) extracts as sources of natural
antioxidants and antimicrobial agents and adding them
during preparing lamb meat patties in order to investigate
their effect on Thiobarbituric Acid Reactive Substances
(TBARS), Biogenic Amines (BA), pH, Aerobic Plate
Count (APC), mould and yeast counts in the prepared
patties stored at 4°C for © days. Hence by which the meat
quality could also be assessed.

MATERIALS AND METHODS

Materials: Four natural plants (Jojoba, jatropha, ginseng
and ginger) were used as a source of antioxidants and
antimicrobial agents. Jojoba (Pericarp) was purchased
from the Egyptian Natural Oils Company, Cairo, Egypt.
Tatropha curcas (leaves and roots) were obtained from
Ministry of Agriculture and Reclamation Land, Egypt.
Jojoba and Jatropha were air-dried, powdered and kept in
tightly closed amber glass containers. Ginger rhizomes
(Zingiber officinale) were purchased from the local
market. Korean red ginseng extract was obtamned from
Korean Society of ginseng, Seaul, Korea (Prof Dr. Mosaad
AL Abdel-Wahhab, Food Toxicology and Contamination
Department of National Research Center, Cairo, Egypt).
Thicbarbituric Acid (TBA), 1,1, 3, 3-Tetraethoxypropan
(TEP) and other chemicals used were of analytical grade
and were obtamned from Sigma Chemical Co (St. Lows,
MO).

Preparation of jojoba extract: Air-dried powdered
pericarp (1 kg) was exhaustively defatted using hexane
and then extracted with ethanol 70% by percolation. The
ethanolic extract was combined and evaporated under
reduced pressure to yield 50 g of dry residue. The residue
was suspended in water (250 mlL) and partitioned
successively with chloroform (550 mL) followed by ethyl
acetate (5x50 mL) and n-butanol (7x50 mL). The solvents
were evaporated under reduced pressure to give
chloroform fraction (11 g), ethyl acetate fraction (4 g) and
butanol fraction (10 g) (El-Halawarny, 2002).

Preparation of jatropha extract: About 10 g of the
air-dried powdered of leaves and roots of jatropha was
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extracted successively under shaking with chloroform
(CHCL,) for 3-5 tumes at room temperature with 90%
methanol (CH,OH) in water-bath at 50°C for 3-5 times and
finely with water in a water-bath at 70°C. The obtained
extract was filtered and evaporated by using vacuum
evaporator to give the crude dried extract (Mothana and
Likdequist, 2005).

Preparation of ginger extract: Ginger rhizomes were
ground and passed through a 60 mesh screen. About
100 g of ground ginger was defatted by shaking 3 times
with 4 volumes of petroleum ether in a rotary shaker
for 1 h. The residue obtained after filtration was dried
overnight under a hood until all traces of petroleum ether
were removed. The dried residue was extracted three times
with 4 volumes of 0% ethanol by shaking for 1 h and
filtered. The combined filtrate was concentrated in a
rotavapor and placed under a hood to remove the residual
ethanol. The obtained aqueous extract was frozen
overnight and freeze dned at -60°C (Dura-Dry, USA). The
freeze-dried extract was stored in air-tight containers at
5°C until used (Mansour and Khalil, 2000)

Determination of optimum concentration of the natural
extracts: Jojoba, jatropha, ginseng and ginger extracts
were screened at level ranging from 0-1% to determine
their optimum working concentrations. Optimum
concentrations for the individual test extracts were
dentified during the screemng trials and assessed
simultaneously. Optimum concentrations of the test
extracts determined from TBARS data in the screening
trials were mcorporated mto patties preparation from lamb
meat. The potential antioxidants of the test ingredients
were determined through Thicbarbituric Acid Reactive
Substances (TBARS) which were assessed in the lamb
patties.

Preparation of lamb patties: Fresh lamb meat were
obtained from a local slaughter house and held overnight
at 0°C. Lamb meat was minced using meat mincer. Minced
lamb meat was subdivided mto five equal parts. Lamb
patties were prepared to provide 5 treatments. Control
treatment was formulated without plant extract. The other
treatments were prepared by addmng the optimum
concentrations determined of the tested extracts as
follows: 0.1% jojoba extract (sample 1), 0.1% jatropha
extract (sample 2), 0.25% ginseng extract (sample 3) and
0.25% of ginger extract (sample 4) then mixed well and
formed into patties (50 g) using a meat former. Lamb
patties were placed on plastic foam meat trays, wrapped
with polyethylene film and kept in a refrigerator at 4°C for
9 days. The effect of optimum concentration of the test
mgredients on Thiobarbituric Acid Reactive Substances
(TBARS), pH, Biogenic Amines (BA) mould and yeast
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counts and Aerobic Plate Count (APC) were determined
in lamb patties for 0, 3, 6 and 9 days of storage time at
(4°C). Hence, by which the patties quality and safety
could be assessed.

Chemical analyses

pH determination: Lamp patty sample (10 g) was
homogemzed 1n 100 mL distilled water for 1 min in a
blender and the pH was measured using a digital pH-meter
(HAANA, HI902 meter, Germany). Two readings were
taken from each of three lamb patty sample.

Thiobarbituric Acid Reactive Substances (TBARS)
value: The TBARS values were determined
spectrophotometricaly according to Byun ef al. (2001).
Patty samples were analyzed for the optimum
concentration of each mgredient. Homogemzed patties
sample (2 g) were taken and TBARS were extracted
twice with 10 mL of 0.4 M per chloric acid. Extracts were
collected and made up to 25 mL with 0.4 M per chloric acid
and then centrifuged for 5 min at 1790 g. After
centrifugation, 1 ml of extract was poured into a glass
stoppered test-tube. TBARS reagent (5 mL) was added
and the extract was heated in a boiling water bath for
35 min. After cooling in tap-water, the absorbance of the
sample was read against the appropriate blank at 538 mm.
A standard curve was prepared wsing 1, 1, 3, 3-
Tetraethoxypropane (TEP).

Biogenic amines: Histamine, tyramine and putrescine
were extracted as follows: 5 g of the sample were blended
with 25 ml 5% trichloroacetic acid. Filtration was achieved
using filter paper whatman No.1. About 5 mI. of the extract
were transferred into a suitable culture tube with 4 g
NaCl and 1 mL of 50% Na OH then shacked for 2 min.
Centrifugation were carried out for 5 min at 5000% g
and the upper layer was transferred to 50 ml separating
fuinnel. To the upper layer extract, 15 mL of n-heptane
were added and extracted 3 times with 1 mL portions of
0.2 N HCI. The extracts were collected in a glass stoppered
tube and evaporated to dryness using water bath at 95°C
with the aid of a gentle current of air. This was followed
by the formation of Dansylamines as described by
Maijala and Eerola (1993). Biogenic amines concentrations
were determined according to Deabes (2000) using the
HPLC. The HPLC system equipped with (Waters 600)
delivery system. HPLC column: Reverse phase C 18
Nucleosil column 250=4 mm, 10 pm packing, (Macherey-
Naggl). The detection was performed using 1.V detector
(waters 486) at 254 nm wavelength using linear program of
25 min period and 1 mL min™" constant solvent flow rate.
Data were integrated and recorded using a Millenmium
Chromatography. Manger software 2010 (Waters, Milford
MA 01757).
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Microbial counts

Aerobic Plate Ccount (APC): It was determined on
nutrient agar medium as recommended by the American
Public Health Associations for food stuff examination
(APHA, 1992). The plates of different dilution were
incubated at 37°C for 24-48 h.

Mould and yeast counts: They were estimated on potatoes
agar according to APHA (1992). The medium was acidified
to pH 3.5 by adding sterile 10% lactic acid solution,
incubation was carried out at 25-28°C for 72 h.

Statistical analysis: The conventional statistical methods
were used to calculate means and standard deviations. All
the measured were replicated three times and the data are
presented as meantSD. The effects of natural antioxidant
extracts addition and storage period were analyzed and
the obtained data were subjected to analysis of variance
(ANOVA) according to PC-STAT, Version T A Copyright
1985, the Umversity of Georgia.

RESULTS AND DISCUSSION

Optimum concentration of natural plant extracts: The
optimum concentrations of each of the four tested natural
plant (jojoba, jatropha, ginseng and ginger) extracts are
shown in Table 1. Potential antioxidant of these extracts
was determined through TBARS analysis. The
concentration range employed for each test extract
screened was from 0-1.0%. Doubling of employed test
natural extracts addition rates were also employed in
patties processing to be more effective for assessing
extracts performance. Optimum test extract addition
rates based on antioxidant activity identified levels
were jojoba (0.1%), Jatropha (0.1%), ginseng (0.25%) and
ginger (0.25%).

pH changes: The effect of the optimum concentration of
natural plant extracts under investigation on the pH
values of lamb patties stored at 4°C for 9 days 18 shown in
Table 2. On 0 time the pH of the control and all tested
samples had the same value (5.92). Control samples,
generally had higher pH values than the other samples
throughout the storage time. Over storage period the pH
values of the control and tested lamp patties containing
natural antioxidant extracts were sigmficantly (p<0.05)
increased gradually. During storage time (3-9 days) it was
noticed that pH value of control samples was ligher (6.29)
than the other tested samples. At the 9th day lamb patties
containing ginger extract (sample 4) had the lugher pH
value and patties containing ginseng extract (sample 3)
was of the lower value. The mcrease in pH may be
due to the accumulation of metabolites by bacterial
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Table 1: Optirmun concentration of natural plant extracts determined in

lamb patties
Concentration  Optimum working Optimum
Natural plant range concentration concentration
extract screened (90) range (%0) determined (%0)
Jojoba 0-1 0.1-0.500 0.10
Jatropha 0-1 0.1-0.250 0.10
Ginseng 0-1 0.25-1.00 0.25
Ginger 0-1 0.25-1.00 0.25

Table 2: Effect of the optimum concentration of natural plant extracts on pH
changes of lamb patties stored at 4°C for 9 days

Lamnb pH values

patties”

sample Day 0 Day 3 Day 6 Day 9
Control 5.9240.00° 5.99:+0.00a° 6.16£0.00a°  6.29+0.00a'
Sample 1 5.92+0.00¢ 5.94+0.00d° 5.99+0.00  6.1620.00¢!
Sample 2 5.92+0.00¢ 5.95+0.00¢7 6.01+0.00¢?  6.14+0.00d"
Sample 3 5.9240.00°  5.95:0.00¢  6.00£0.00d  6.13£0.00¢'
Sample 4 5.9240.00°  5.97:0.000°  6.12:0.00b  6.19:0.00b'
*Sample 1 = with jojoba extract; Sample 2 = with Jatropha extract;

Rample 3 = with ginseng extract; Sample 4 = with ginger extract.
+ =Mean+Standard deviation, "Different letters within the same column and
numbers across the same row indicate significant (p<0.05) differences

action in meat and deaminations of proteins (Jay, 1996).
Similar findings m pork patties and in ground buffalo meat
containing BHA/BHT antioxidants during refrigerated
and frozen storage, respectively have been reported by
(McCarthy et al., 2001; Sahoo, 1995). Bacteria on
exhaustion of stored glucose utilize amino acids released
during protein breakdown end as a product of amino
acid degradation, ammonia accumulates and pH rises
(Gall, 1983).

Thiobarbituric A cid Reactive Substances (TBARS): The
data shown in Table 3 show the changes of TBARS
m the
concentration of the tested natural extracts stored at
4°C for 9 days. TBARS values were lower in all treated
samples as compared to the control.

The screened natural extracts were effective as
antioxidants and had lower TBARS values than the
samples over the days of storage. The
of used natural plant extracts as
antioxidants inmbiting lipid oxidation throughout storage
time could be listed in the following order of decreasing
TBARS values: Ginseng>jatropha>jojoba>gimger. Results
showed also that ginseng extract was the most effective

values lamb patties contamning optunum

control
effectiveness

antioxidant and ginger was of lowest effect. The highest
TBARS values were noticed in control samples over time
of storage while the lowest was in the tested samples
contaiming gmseng. This can indicate that the optimum
concentration of natural plant screened as antioxidant was
effective agamnst TBARS formation differently in their
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Table 3:  Effect of the optimum concentration of natural plant extracts on Table 5: Changes inmould and yeast counts of lamb patties stored at 4°C
TBARS wvalues of lamb patties stored at 4°C tor 9 days for 9 days

Lamb TBARS wvalues (ing malonaldehyde/kg meat) Lamb Mould and yeast counts (Log CFU g™1)

patties patties

sample’  Day 0 Day 3 Day 6 Day 9 sample*  Day 0 Day 3 Day 6 Day 9

Control  0.158+0.0064 0.264+0.0092° 0.494+0.024a° 0.626+0.006a' Control 2.3240.019%  2.88+0.0152°  3.22+0.0152° 3.6620.015a!

Sampl1l  0.161£0.002% 0.175£0.005¢3  0.32620.004b%  0.405+0.004¢! Sample 1 2.3240.019*  2.43+0.047¢*  2.5240.0257  2.5940.009¢'

Sampl2  0.161+0.002¢ 0.174=0.004cd® 0.324+0.004¢2  0.4040.001c* Sample 2 2.32+0.019° 2.42+£0.058c7  2.53+015¢'  2.59+0.021c!

Sampl3  0.160+0.003° 0.165+0.005d 0.304+0.004c? 0.393=0.003d! Sample 3 232400197 235£0.045F 243200197 2.51+0.020d"

Sampl4  0.16120.003' 0.185+0.009b°  0.34520.004b* 0.436+0.004b! Sample 4 2.3240.019% 2.50+0.0100°  2.60+0.0217  2.79+0.020b!

Sample 1 = with jojoba extract, Sample 2 = with Jatropha extract;
Sample 3 = with ginseng extract Sample 4 = with ginger extract.
+ = Mean =Standard Deviation, "Different letters within the same column
and nmumbers across the same row indicate significant (p<0.05) differences

Table 4: Changes in Aerobic plate count of lamb patties stored at 4°C for
9 days

Lamb Aerobic plate count (Log CFU g7!)

patties

sample’ Day 0 Day 3 Day 6 Day 9
Control 4.06+0.019*  4.996+0.0122° 6.23£0.010a®  7.57+0.027a
Sample 1 4.06+0.01%%  4.170£0.050¢®  4.30=0.019¢?  4.94+0.040b!
Sample 2 4.06+0.01%*  4.187+0.064¢>  4.30=0.031¢?  4.96+0.021b!
Sample 3 4.06+0.01%9° 4.10£0.009d°  4.18+0.019d? 4.82+0.035b!
Sample 4 4.33£0.479  4.2640.009b 4.45£0.035b  4.8440.312b

*Sample 1 = with jojoba extract; Sample 2 = with Jatropha extract;
Sample 3 = with ginseng extract, Sample 4 = with ginger extract.
+ = Mean +Standard Deviation. "Different letters within the same column
and nmumbers across the same row indicate significant (p<0.05) differences

performance when incorporated m lamb patties.
Estevez ef al (2004), Formanek et al. (2001}
MecCarthy et al. (2001) and Chen et al. (1999) reportedthat
dried herbs and their essential oils were successfully used
to reduce lipid oxidation in meat products. Polyphenolic
extracts are excellent electron and proton donors and their
intermediate radicals are quite stable due to electron
delocalization phenomena and owing to the lack of
positions attackable by O, (Djenane et al., 2005).

In the present study, since the natural extracts
used in preparing lamb pattes contain bioactive
substances e.g., phenolic compounds in Jatropha and
ginger (El Diwam et al., 2009, Stoilova et al., 2007),
flavonoids i jojoba (El-Halawany, 2002) and tritpenes
saponing in ginseng (Fuzzati, 2004); these substances
could cause mhibition of the chain reactions during
lipid oxidation. Meat is prone to both microbial and
oxidative spoilage and therefore it 1s desirable to use a
preservative with both antioxidant and antimicrobial
properties (Kanatt et al., 2008). The growing concern
about safety of foods has led to the development of
natural antimicrobials to control food-borne pathogen

(Nevas et al., 2004).

Aerobic Plate Count (APC): Table 4 shows the effect
of adding optimum concentrations of the natural plant
extracts to the prepared lamb patties stored at 4°C for

*Sample 1 = with jojoba extract; Sample 2 = with Jatropha extract;
Rample 3 = with ginseng extract; Sample 4= with ginger extract.
+ = Mean+Standard Deviation. "Different letters within the same column and
numbers across the same row indicate significant (p<.0.05) differences

9 days on Aerobic Plate Count {APC). Remarkable
increase was noticed in APC throughout storage,
especially in the control sample at 6 and 9th days (from
6.23-7.57 Log CFU g™, respectively. It has been reported
by Insausti et al. (2001) that meat spoilage can not be said
to occur until TVC counts reach 10°-10° CFU g™ (limit of
microbiological acceptability). In general, sigmificant
decrease was noticed for all tested patty samples in their
aerobic plate count during storage period (3-9 days).

Worth to note that sample 3 (containing ginseng
extract) was of the lowest APC and the patties with ginger
extract (sample 4) was the highest compared the other
samples. Thus, the results showed that Aerobic Plate
Count (APC) decreased significantly with addition of the
used natural extracts during the storage at 4°C for @ days.
Igbmosa et al. (2009) concluded that Jatropha curcas stem
bark could be a potential source of active antimicrobial
agents. Also, Ittoe et al. (1992) and Zia-ur-Rehman et al.
(2003) found that ginger have antioxidant activity and
effective antimicrobial.

Mould and yeast counts: Mould and yeast counts of
the prepared lamb patties contaiming the optinum
concentrations of the tested natural antioxidant during
storage for 9 days at 4°C are shown m Table 5. It was
observed that both the addition of the natural extracts and
storage time had a significant effect on the mould and
yeast counts.

The control samples had the highest mould and
yeast counts all over the storage period. Thewr count
numbers increased (p<0.05) from 2.32-3.66 (Log CFUg™)
up to the 9 days of storage. In general, the patty samples
(1-4) containing natural antioxidant extracts increased in
their mould and yeast counts from 2.32 at O time to 2.59,
2.59,2.51 and 2.79 (Log CFU g "), respectively at the end
of storage period. Lamb patties containing ginger extract
(sample 4) were noticed to be of ligh mould and yeast
counts. Higher reduction in mould and veast counts
was observed in the patties containing ginseng extract
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(sample 3) than in samples 1, 2 and 4 during the storage
time. Meanwhile, samples containing jojoba and Jatropha
(1 and 2) were of nearly the same mould and yeast counts.
Thus, addition of the tested natural extracts reduced the
mould and yeast counts in the prepared lamb patties.
Spices and herbs, generally used mn food stuffs for
enhancing the flavor or color attributes have antimicrobial
as well as antioxidant activity (Baydar et «l., 2004;
Sagdic and Ozcan, 2002; Yamshlieva and Marinova, 2001).
So, the addition of ginseng extract was found to be more
effective in reducing APC and mould and yeast counts in
the tested lamb patties.

Biogenic Amines (BAs): The production of biogenic
amines during storage or processing of food products is
an extremely complex phenomenon depending on several
variables such as the growth of microorganisms, several
extringic and intrinsic factors during the manufacturing
process such as formulation, some physico-chemical
parameters and proteolytic and decarboxylase activities
which interact with each others (Latorre-Moratalla ef al.,
2008; Suzzi and Gardini, 2003).

Table 6-8 show the effect of adding optinum
concentrations of the used natural extracts to the
prepared lamb patties stored at 4°C for 9 days on the
formation of biogemc amines. Histamine, tyramine and
putrescine (mg kg™') were not detected in lamb patties at
zero time of storage period. It was observed that storage
time had a significant effect (p<<0.05) up to 9 days at 4°C
on the formation of all the estimated biogenic amines.
varied from 4.26-
11.04 mgkg ' in the control sample during storage at 4°C
for 9 days. Data in Table 6 showed that on 3, 6 and 9 days
histamine concentrations of all lamb patty samples were

Histamine concentrations

significantly (p<0.05) increased gradually. All natural
plants extract were effective towards giving lower
histamine concentrations than control samples over the
storage period. Results showed ginseng extract was the
most effective antioxidant while ginger was the less
effective. Meanwhile, jatropha and jojoba extracts were
nearly equal in their effectiveness for histamine formation.

The permitted level of tyramine in foods is
100-800 mg kg™ while 1080 mg kg™ is toxic (Shalaby,
1997). Tyramine concentrations in the present study were
found in the safe range and within less than the permitted
level. They varied in control and patties sample from
3.72 -13.34 mg kg~ during the 3-9 days of storage at
4°C (Table 7). The tyramine contents m the patties
containing tested extracts were still less than the control
level at 9th day. Using the tested natural antioxidants

Table : Effect of the optimum concentration of natural plant extracts on
Histamine concentration in lamb patties stored at 4°C for 9 days

Lamnb Histarnine concentration (mg kg™!)

patties

samples”  Day 0 Day 3 Day 6 Day 9
Control ND 4.26+0.187¢ 6.84+0.127% 11.04=0.147
Rample 1 ND 2.89+0.100°3  4.03+0.057% 6.36+0.138!
Rample 2 ND 2.90+0.089*%  3.98+0.068L 6.36=0.100¢!
Rample 3 ND 2.67+0.318% 3,740,252 6.10=0.1634
Sample4  ND 3.1440.136%  4.3520.1252  T.odzo.o6

*Sample 1 = with jojoba extract; Sample 2 = with Jatropha extract;
Sample 3 = with ginseng extract; Sample 4 = with ginger extract.
+ = Mean+Standard Deviation. "Different letters within the same column and
letters numbers across the same row indicate significant (p<<0.03) differences

Table 7:  Effect of the optimum concentration of natural plant extracts on
Tyramine concentrations in lamb patties stored at 4°C for 9 days

Lamnb Tyrammine concentration (mg kg™")

patties

samples”  Day 0 Day 3 Day 6 Day 9
Control ND 5.38+0.170% 7.84+0. 1402 13.34+0.555¢
Rample 1 ND 3.94+0.055F  5,.89+0.061°2 8.04+0,074°!
Rample 2 ND 4.02+0.031* 5.95+0, 0452 8.10+0.119!
Rample 3 ND 3.72+0.076% 5.68+0.252% 7.43+0.130%
Sample4 ND 446502017 6.15%0.1307 8.85320.172"

*Sample 1 = with jojoba extract; Sample 2 = with Jatropha extract;
Sample 3 = with ginseng extract; Sample 4 = with ginger extract.
+ = Mean+Standard Deviation. "Different letters within the same column and
numbers across the same row indicate significant (p<0.05) differences

was found to sigmificantly reduce (p<0.05) tyramine
formation. The reduction of tyramine in lamb patty
samples (1-4) containing the natural extracts under
investigation relative to control sample was about 39.8%
for jojoba, 39.4% for jatropha, 54.4% for ginseng and
33.7% for ginger extracts at the end of storage time.

Storage time had a significant effect (p<0.05) on
tyramine formation, its concentrations in the tested
patties samples increased significantly during storage
period and reached at the 9th day to 8.04, 8.10, 7.43 and
8.85 mg kg™ in the four lamb patty samples (1-4),
respectively. Ginseng extract realized lower tyramine
content 7.43 mg kg~ thus showing marked effect towards
this BA formation.

Eerola et al. (1997) observed that tyramine
concentration in sausages mcreased during 7 days of
storage at 4°C. The reduction in tyramine formation by
natural antioxidant extracts 1s important with respect to
human health because tyramine causes migraine
headaches increased blood pressure and an increase in
noradrenalin as 1t has been previously reported by
Ruiz-Capillas and Timenez-Colmenero (2004).

The addition of the tested plant antioxidant extracts
in preparation of the lamb patties stored at 4°C for 9 days
affected sigmficantly (p<0.05) the formation of putrescine.
Its concentration mereased up to 12.58, 7.90, 8.06,
640 and 8.84 gm kg™ in control and 1-4 patty
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Table 8: Effect of the optimum concentration of natural plant extracts on
Putrescine concentrations in lamb patties stored at 4°C for @ days

Lamb Putrescine concentration (g kg™!)

patties

sarmnples” Day 0  Day 3 Day 6 Day 9
Control ND 6.14+0.0854 8.22+0.157% 12.58+£0.407+
Sample 1 ND 4.16+0.115% 5.53+0.231% 7.90+0.096°
Sample 2 ND 4.18+0.095% 5.54+0.216 8.06+0.081¢!
Sample 3 ND 3.42+0.126% 4.81+0.165% 6.40+0. 1804
Sample4 ND 4.45£0.0657 625801227 8.8440.140M
*Sample 1 = with jojoba extract; Sample 2 = with Jatropha extract;

Sample 3 = with ginseng extract, Sample 4 = with ginger extract.
+ = Mean+ Standard Deviation."Different letters within the same column and
numbers across the same row indicate significant (p<<0.03) differences

samples, respectively at the end of storage period
(Table 8). The highest putrescine concentration was
observed in control sample while the lowest was for
sample 3 contaimng ginseng extract. Thus, addition of the
natural plant extracts was found effective for reducing the
formation of putrescine. Ranking in decreasing order of
the effectiveness of the used extracts on putrescine
concentration in the lamb patty samples are: ginseng>
Jjojoba=jatropha>gmger. This reduction could be also due
to the antimicrobial activities of the natural extracts.
Putrescine formation depends on the total aerobic count
where a high total aerobic count results in high putresine
formation (Ruiz-Capillas and Jimenez-Colmenero, 2004).
Therefore, 1t can be stated that the addition of optimum
concentration of the used natural plant extracts to lamb
patties realized marked significant reduction m histamine,
tyramine and putrescine formation.

CONCLUSION

Comparison of control and treated lamb patties
samples during storage at 4°C for 9 days showed that
addition of the investigated natural plant extracts was
effective as antioxidant and anti microbial agents for
umproving the properties of the prepared lamb patties from
quality and safety view pomt. Results showed, generally,
ginseng extract was the most effective and ginger extract
was the lowest,

Also, Tt was noticed that the optimum concentration
of the investigated natural extracts were effective in
reducing Aerobic Plate Count (APC) and mould and yeast
counts and against biogenic amines (histamine, tyramine
and putrescine) formation as well TBARS reduction;
differently in their performance when incorporated in lamb
patties. Effectiveness of the tested natural antioxidant
extracts could be listed in the following order of
decreasing TBARS value. Ginseng>jatropha>jojoba=
ginger.
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