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THE EFFECT OF SOME HERBS SPICES AND PLANTS AS NATURAL ANTIOXIDANTS
ON THE QUALITY OF MINCED HAMOOR (Epinéphelus chlorostigma) AND CHICKEN
THIGH DURING DIFFERENT STORAGE CONDITIONS

Omayma E. Shaltout

Received on: 3/9/2005 Accepted on: 4/122005
ABSTRACT

Some herbs, species and plants used as natural antioxidants were added to two different meat systems and siored wider
different storage conditions. The thiobarbeturic acid (TBA) values were determined in an attempt to evaluate the natural
antioxidant potentials on retarding the onset of lipid axidation. The pH, cooking yields (CY%) and organoleptic 1ests were
also measured to assess quality. Barley powder (Bar), fenugreek powder (Fen), thyme + rosemary blend (TR), thyme + sage
blend (TS) as natural antioxidants were added at different concentrations o minced hamoor (Epinephelus chlorostigma)
beside a control sample (100% minced hamoor) and stored for 4 months at —18°C. Tea catechin extract (TC), TC + 5% citric
acid (TC/A), soy protein isolate (SPI} and thyme powder (Thy) were added at different concentrations to minced chicken
thigh (CT) and stored for 25 days ut 4°C beside a control treatment. Results indicated that all added herbs, spices and plants
1o both minced hamoor and CT, significantly (P<0.05) suppressed lipid axidation as compared 1o their controls. The highest
antioxidant acitivity was found in TR and Fen in case of minced hamoor where the inhibition percent of TBA were 67.38%
and 64.16%, respectively, at the end of the storage period. TC in case of minced chicken thighs showed the strongest
inhibition of lipid oxidation being 94.33% at the end of the storage period. A significant incline in the pH values of minced
hamoor treatments and control were observed as a function of time, whereas a significant rise in the pH values of minced
chicken thighs treatments and control were observed in this respect. The CY% of minced hamoor with Fen and TS showed
the highest valwes being 67.84 and 63.33%, respectively as compared to control, whereas, the CY% of minced chicken thighs
with SPI and Thy exhibited the highest (P<0.03) values (85.82, 82.50%5), respectively, in this respect. The organolepiic
scores of hamoor burgers showed that Bar, TS and TR were the most accepiable (P<0.05} as compared to control. The panel
scores for minced chicken thigh patties showed that all added treatments were significantly acceptable (P<0.03) in
comparison to control especially (Thy) patties which were highly scored (P<0.05) in terms of flavour and everall
acceptability. All products remained in good quality during storage. Results indicated that some of the used herbs spices and
plants are powerful natural antioxidants when used in minced muscles food.

Keywards Minced hamoor, chicken thigh mince, herbs, spices, tea catechin exract, lipid oxidation, quality, frozen and

chilled storage.

INTRODUCTION
he control of lipid oxidation in fresh and further
processedd meat products is a goal of food
scientists and food processors (Sheldon et af., 1997).
Apart from microbial spoilage, lipid oxidation is the
primary process by which quality loss of muscle foods
occurs {Buckley et af., 1995).

Lipid oxidation is of great concern to the meat and
fish industry because it leads to the development of
undesimable rancidity and potentially toxic reaction
products (Halliwell ef al., 1995 and Aubourg, 1999) as
well as adverse changes in colour, flavour and
nutritive value (Jensen ef al., 1998).

Chilled raw meat is usually oxidatively stable, but
mincing, cooking and other processes prior to
refrigerated storage disrupt muscle cell membranes
facilitating the interaction of polyunsaturated faity
acids (PUFA) with prooxidant substances such as non-
heme iron, and thercby accelerating hipid oxidation
that leads to rapid quality deterioration and
development of rancidity (Botsoglau e¢ al, 2002)
Pouliry meat and fish in particular, are very sensitive
to oxidative deterioration because of their higher
content of PUFA (Mejlholm and Dalgaard, 2002,
Serdaroglu and Turp, 2004).

Several studies have indicated that lipid oxidation
<an be controlled or at least minimized through the use
of antioxidant (Gray er al, 1996 and Decker and

Xu, 1998). Synthetic antioxidants were widely used in
the meat industry, but consumers concem over their
safety and toxicity pressed the food industry to find
natyrat sources of antioxidants (Monahan and Troy,
1997). Therefore, the importance of screening
naturally occurring alternatives which are safe and
effective is increasing (Tang ef al., 2001a).

Much attention in recent years has been focused on
extracts from herbs and spices which have been used
traditionally for centurics to improve the sensory
characteristics and extend the shelf-life of foods
{Mgjlholm and Dalgaard, 2002). They also play an
important role in the prevention of diseases (Nakatani,
2000). Some herbs of the labiata family, paricularly
rosemary and sage have been extensively studied for
their antioxidative activity (Brieskorn and Demling,
1969; Schwarz and Ternes, 1992; Cuvelier et al., 1996
and Wang er al., 1999). Polent aromaiic plants, apari
from rosemary and sage, had antioxidative activities
equal or better than those of synthetic antioxidant have
been identified in several parts of the world (Adegoke
ef al., 1998). The use of spice extracts as antioxidants
is relatively new but they are of interest for many
producers since they are plant extracts of natural
origin. Another advamiage is that comprehensive
toxicological testing is not required, as such extracts
are not considered to be food additives (Loliger, 1991).
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In addition, spices, herbs, fruits and vegetables are
also good sources of antioxidants as they are eariched
in antioxidant vitamins such as tocopherols, ascorbic
acid and f-carotenes (Adegoke et al., 1998).

Several shxlies were conducted using natural herbs
and spices in controlling the anset of lipid oxidation in
meat systems. Vareltzis ef al. (1997) found that rosemary
extract retarded the oxidation of filleted and minced fish
during a period of frozen storage. Tea catechins were
also reported to function as potential antioxidants in lipid
model systems (Amarowicz and Shabidi, 1995 and
Frankel ef o, 1997, fish oil (Wanasundara and Shahidi,
1996), fish (He and Shahidi, 1997) and pork (Shahidi
and Alexander, 1998).

The antioxidant activities of 22 sclected culinary
berbs and spices added to pork homogenate in the form
of liquid extracts were evaluated. Results indicated that
the addition of the aforementioned extracts significantly
suppressed lipid oxidation of pork with special emphasis
10 the extracts of sansho, sage and ginger (Tanabe ef al,
2002).

Escalante ¢f al. (2003) used natural antioxidants such
as cayenne hot pepper, red sweet pepper, lycopene — rich
tomato pulb and extract of tomato rich in lycopene in beef
patties stored at 2+1°C as a means of delaying and
inhibiting the oxidation of lipids, as well as the growth of
psychotrophic bacteria.

Racanicci et al. (2004) reported that dittany
represented an interesting alternative to rosemary as a
source of antioxidants for precooked meat.

Giménez et al. (2005) confirmed that the
application of natural antioxidants such as, rosemary
and ascorbic acid led to an improvement in sensory
quality and retarded lipid oxidation of salmon fillets
stored under conventional light. -

Notewithstanding, the optimised use of natural
antioxidants in food is still in its infancy and needs a
lot of rescarch and development (Medina et al., 2003),

The objectives of the present research were to
determine the antioxidant potential of some herbs,
spices and plant extracts in retarding lipid oxidation,
organoleplic deterioration and other quality parameters
(pH and cooking yield) in two different meat systems
(fish mince and chicken mince) under different cold
storage conditions (—18°C and 4°C+1), respectively in
an attempt {o improve the shelf-life and quality of their
final products.

MATERIALS AND METHODS

Materials

Screening ingredients

Namral food ingredients, spices and herbs as nafural
antioxidants used in fish mince were: (a)wholebadey
seeds [kindly provided from a special organic farm
located in the southern area in Saudi Arabia (SA)). (b)
whole fenugreek seeds (Trigonella foenumgraecum) a
product of Pakistan (National Foods Lid. Karachi-
Pakistan) was purchased from a local supermarket
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(Jeddah, SA). (c) Thyme (Thymus vulgaris L) and
rosemary (Rosmamus officinalis) leaves a product of
Anxrican Garden, Seaford, New York were purchased
from a supermarket (Jeddah, SA). (d) Sage (Salhva
officinalis L..) a product of Amman, Jordan was specially
packed for Thimar El Zaytoun Corporation, SA.
Ingredients used as natral antioxidant in chicken
mince were: (a) Green tea extract with polyphenol
cateching (Kinglong Natural Plant Products Industry Ltd,
Changsha, Hunan, China) was purchased from General
Nutrition Corporation (GNC, Jeddah, SA). (b) Citric acid
(Cet:0y) anhydrous powder (Panreac Co., Spain). ()
Soy protein isolate (90%) a product of Good'N Natural
Manufacturing Corp (Holbrook, NY, USA) was
purchased fromn GNC (Jeddah, SA). The aforementioned
product also contained egg albumin, brewer’s yeast,
lecithin, natural and artificial vanilla flavowr, bromelain

and papain.

Preparation of fish samples and storage

conditiony:

Ephinéphelus chiorostigma or hexagonal spoftted
grouper commaonly known as hamoor were purchased
fresh from the main fish market in Jeddah, SA. The fish
were filleted on spot put in ice bags and directly
transferred to the Iaboratory. The fillets (=10kg+2) were
put in plastic bags and frozen stored over night at -20°C.
They were then cut into pieces while half frozen and
minced through a 4mm plate (National UK-G 20NR,
Japan). The minced fish muscle was then divided into 5
portions of two kilogram each foraddmg the following
ingredients: (8) 5% (SUg kg') finely ground whole
fenugreck (Fen). (b) 5% finely ground whole barley
(Bar). (c) 2.5% powder thyme and 2.5% powdered sage
(TS). (d) 2.5% powdered thyme and 2.5% powder
rosemary {TR). (e) Control sample (100% minced fish).
The added ingredients were ground using a Braun
grinder (Model no. 1300k powder plus G, Germany). All
treatments and control were further divided for the
chemical and sensory evaluation packed in plastic
polyethylene bags, frozen stored at —18°C for 4 months
andpemdmllymonnmedforevaluaumatm-mh
interval (Abdel-Aal, 2001).

Preparation of chicken samples and storage

conditions

Twelve kilogram of minced chicken thighs were
prepared from fresh chicken in the chilling department of
a local meat processing plant (Radwa Food Corporation,
Jeddah, SA). The chicken mince was further divided into
five equal portions to be mixed with the following
ingredicnis: (a)300mggmenmm1echmemract(’l‘€)
dissolved in 50 ml distilled water (300mg TC Kg'). (b)
lSOmgTCdlsolvede(}mldlsuﬂedwatcr+5%amc
acid (TC/A). () 5% (50g kg") soy protein isolates (SPI).
(d) 5% (50g kg) Thyme (Thy). (¢) A control sampic
(100% chicken thigh mince). The minced samples in
case of (a) and (b) weze sprayed by fine aerosol into the
minced samples which were then thoroughly mixed by
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hand. The same amount of distilled water was sprayed
into the control minced samples (Tang ef al., 2001a).
sensory evaluation, packed in polyethylene bags and
displayed in a refrigermior at 4°Cxl for 25 days
(Botsoglan et ol, 2002) . Samples were periodically
monitored for chemical and sensory evaluation at 5 days
interval.

Methods

Proximate chemical compouition

Percentages of moisture, crude protein and ash of
the control minced fish and chicken were determined
according o the methods 934.01, 978.02 and 938,08
respectively, of AQAC (1995) procedures. The fat was
extracted and determined according to the method of
Folch et al. (1957).

pH determination

Ten grams of minced meal samples (fish and
chicken) blended with 90 ml distilled water were
measured with a standard combined electrode atiached
o a digital pH meter (Metrohm 744, Metrohm Litd.
CH-9101 Herisau, Switzerland) as described by
Vareltzis et al. (1997).

Cooking yidld

The cooking yields (CYs %) for minced meats
were measured by weight differences before and afier
cooking to an internal temperature of 71.7°C (Chin et
al., 1999),

Measurement of lipids oxidation

The 2-thicbarbituric acid (TBA) distiliation method
of Tartadgis et al. (1960) as madified by Rhee (1978)
was used fo determine lipid oxidation. The TBA reactive
substances were calculated by multiplying the
absorhamermdmgsbyafaaorofTS(TaﬂadglsaaI
1960) and expressed as mg malonaidehyde (MDA) kg’
meat sample.

Lipid oxidation inhibition percentage
The sum of TBA values evaluated at 0, 5, 10, 15,
20 and 25 days for untreated (control) and treated
samples for chicken mince and the values of TBA
evaluated at 0, 1, 2, 3 and 4 months for hamoor mince
were used to calculate the inhibition of lipid oxidation
as follows:
Inhibition (%) =
TBA values(Control - treatment)
Control
at thesamestorageperiod x 100
All chemical determinations were carried out in
triplicate.

Sensory evaluation

Chicken and fish mince were shaped for scnsory
evaluation imto patties and burgers of approximately
57*23, respecﬁvely Patties and burgers were grilled

using a barbeque grill (Korkhaz A304, Mangalet
1800W, Istanbul, Turkey) for 6 min af each side with
medinm heat. Samples were served along with water
and upsalted crackers 10 5 trained member and
speciatist panels from the Dept. of Food & Nutrition.
Panelists were instructed to rinse with water and
consume crackers after tasting each sample and relax
for 20 to 30s before tasting the next samples, Empty
cups were provided for expectoration of the samples
(Kramer and Twigg, 1970). The panelists received 5
samples at each testing period (each 5 days for chicken
pattics and monthly for fish burgers). Sensory scores
for colour, taste, odour, texture and overall acceptance -
were determined using a five-point hedonic scale,
where 5 = non detectable off flavour and 1 = extreme
off flavour; 5 = typical fresh colour and 1 = faint
colouration and 5 = firm and juicy and 1 = soft and
fibrous for texture (IFT/SED, 1981).

Statistical analysis

Data were analyzed by analysis of variance with
the general linear models procedure (GLM) of the SAS
package (SAS Institute, Inc., 1995). Comparison of
treatment means, time and inferaction (time X
treatment) was based on Duncan’s multiple range test.

RESULTS AND DISCUSSION

Proximate chemical compasition of minced hamoor
and chicken thigh mince

The proximate composition of the minced hamoar and
chicken thigh is presented in Table (1). The moisture
(78.98%), protein (18.85%) and fat (1.37%) of the hamoor
were in the range of Epinephelus mixed species as
reporied in the ia Britannica Inc. (2005). The
moisture (71.27%%), protein (16.61%), fat (10.07%) and
ash (2.04%) of the chicken thigh were quite comparabie to
that of Shattout (1994) for chicken thighs and legs mince
where the moisture, protein, fat and ash percentage were
72.38, 14.00, .14 and 3.50, respectively.

Oxidative stability

The TBA values of minced hamoor samples as shown
in (Fig. 1a) were affected by the treatment and storage
periods. The treatment x storage effect for TBA values
were significant (P<0.05). The overall mean TBA vafues
of minced hamoor containing different antioxidants were
lower than those of conirols. Thyme-Rosemary (TR) as
well as (Fen) treatments were the best in lowering
(P<0.05) the onset of lipid oxidation as they were not
different from each other at the end of the storage period
but different from the control and the other treatments. As
a matter of fact, the TBA levels for all uweated and
untreated samples at the end of the storage period were
considerably below the TBA values rporied as
accepiable for frozen sea food (Abdel-Aal, 2001). Table
(2) which shows the percent inlubition in TBA values for
minced hamoor different herbs and spices,
further confirmed tha TR (67.38%) and Fen (64.16%G)
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treatments exhibited the highest inhibition values afier 4
months of storage. The aforementioned results were in
aocordance with Vareltzis (1997), Feng (1997), and
Gimenéz et al. (2005). They comfirmed that spices
belonging 1o the Labiata family (rosemary and sage) as
well as thyme exhibiied the highest antioxidant activity
among all fested spices, with special reference to
roserary extract which inhibited the onset of oxidation in
reporied that sage exhibited strong antioxidant activity at
4°C storage. On the other hand, Hettiarachchy e al.
(1996) reported that raw and cooked meat samples
stability compared to some synthetic antioxidant (BHA,
BHT and TBHQ) and control which emphasized the fact
that fenmgreck may be a promising natural antioxidang.
The oxidative stability of the treated minced chicken
thigh as measyred by the TBA values is shown in Fig.

(2a). Results revealed (treatment x storage) a significant
(P<0.05) increase in the mean TBA valses of all
treatments and control. As a matter of fact, all treated
samples showed a markedly slowed down (P<0.05) TBA
values as compared to control, However, minced chicken
samples with added TC extracts exhibited an obvious
(P<0.05) lower TBA values among the other treated
samples and control. The antioxidant potential of the
added herbs and spices in retarding the onset of
oxidation in the minced chicken samples may be
arranged decreasing order as follows: TC> Thy> TC/A>
SPL Table (3) which shows the inhibition percentages in
TBA for minced chicken thighs containing different
herbs and spices, further coofirmed the fact that TC
samples (94.33%) were the most efficient in retarding
the onsct of oxidation during the whole storage period
(25 days).

Table 1: Proximate composition (wet weight bagis) of minced hamoor and chicken thighs

Samples Moisture (%) Protein (%) Fat (%) Ash (%)
Hamoor 78.98+0.73 18.8540.62 1.3740.36 1.0940.62
Chicken thighs 71.2740.70 16.6140.38 10.0740.4 2.04£0.07

Table 2: Percentage inhibition' in TBA values for minced hamoor containing different herbs and spices’
during frozen storage at (~18°C) for 4 months

Antioxidant treat ¢ m lStoragepenod'z(Months) 3 :

Fen 200 78.68 74.16 70.79 64.16
Bar 4.28 74.87 53.33 5220 45,94
TS 6.42 7487 6583 64.43 5237
TR 15.71 73.13 73.16 70.79 67.38

'Percentages were computed fram the statistical data in Fig. (1a) following the formula :

Inhibition % = TBAv-lues(Cé:mu:;ﬂ—Tmt)nﬂwm iod x 100

Ofl
’fen  : 5% Fenugreek powder Bar : 5% whole barley powder
TS :2.5% Thyme + 2.5% Sage powder TR : 2.5% Thyme + 2.5% Rosemasy powder

Table 3: Percentage inhibition' in TBA values for minced chicken thighs containing different herbs and
spices” during refrigerated storage at (4°C) for 25 days

Antioxidant Storage period (Days)
treatment 0 5 10 15 20 25

TC 15.32 8787 9231 92.67 94.46 94.33
TC/A 8.75 91.29 89.68 90.44 88.68 .97
SPI — 73.79 80.78 83.66 82.79 74.22
Thy 13.13 93.72 95.67 94.50 87.46 84.53

Percentages were coamputed from the statistical data in Fig. (1a) following the formula :

Inhibition % = 1o ""““(’f:"::":"d' Treatment) .+ the same storage period x 100

ITC : Tea catechin extract TC/A  : TC + 5% citric acid

SPI : 5% Soy protein isolate Thy : 5% Thyme powder

* TBA at zero time higher than control
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These results were in accordance to Tang ef al.
(2001a, b) who coanfinmed that TC significantly
reduced lipid oxidation in different minced meat
species compared with their controls. Abdel-Alim ef
al. (1999) reported that the lipid oxidation was
effectively inhibited in the minced chicken treated
with several dry spices diminishing the TBA 10 a range
of 32% and 83% of those found in the control samples.
Botsoglau er al. (2002) also showed that thyme
extracts exeried antioxidative effects being most
effective in retarding lipid oxidation in stored raw and
cooked chicken during refrigerated siorage. It was also
observed by Sommers ef al. (2003) that citric acid
although an antioxidant synergist did not increase
antioxidant activity on frankfurter surfaces.

pH values

The mean pH of minced hamoor control and
treated samples with different herbs and spices (Fig
1b) were in the range of 6.64—6.86 at the beginning of
the storage period. The addition of the different herbs
and spices markedly changed the pH values of the
minced hamoor at zero time. A gradual drop in the pH
of all treated samples and conirol (P<0.05) were
observed during the storage period where the control
recorded the highest drop (P<0,05) in this respect, As a
maiter of fact, the drop in the pH value of minced
hamoor during the frozen storage may be due to the
production of lactic acid by lactic acid bacteria as a
result of some microbial activity (Otremba et al,
1999). Also Frazier (1967) reported that the decrease
in pH with the production of small amounts of acid by
lactic acid bacteria may enable the lactics to suppress
the undesirable proteolytic organisms. Meanwhile,
unlike acrobic spoilage microorganisms, the growth of
lactic acid bacteria might not be accompanied by overt
evidence of spoilage in many foods (Sharpe and
Pettipher, 1983).

The mean pH values of treated minced chicken
thighs and control (Fig. 2b) showed a gradual unsteady
increase (P<0.05) during the storage period. As a
matter of fact, both TC/A and TE samples exhibited
the least increase in pH (P<0.05) being 6.31 and 6.59,
respectively at the end of the siorage period as
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compared to control (6.94) and
samples. On the other hand, the pH value of SPI
exceeded that of oomml at the end of the storage
period. The increase in the pH of the minced chicken
thigh may be duc to some bacterial activity as affected
by the temperature and time of storage (Frazier, 1967).
It was also reported by Chin er al. (1999) that the pH
values increased with increasing levels of hydraed
SPL

It was reported by Sommers (2003) that citric acid
at different conceniration ranges (5-10%) had a
significant effect in lowering the pH of frankfurters
and in inhibiting Listeria monocytogenes which is a
food borne pathogen capable of growth at refrigerated
temperature amd is a pH dependent. It was also
reported by Ismail ef al. (2001) that the application of
lactic acid with different synergists reduced Yarrowia
lipolytica which is one of the predominant yeasts in
raw poultry and believed to play a role in spoilage and
is a pH dependent. Schmitz ef al. (1994) and Ozean
{1998) confirmed the inhibitory effectiveness of a
wide range of hetbs, spice and their extracts against a
wide range of bacteria and mould with special
emphasis directed towards thyme, sage oregano and
rosemary extract. As a matter of fact, Ismail e/ al.
(2001) reported that chicken wings with sage or thyme
decoctions significantly reduced the poputation of Y.
lipolytica but did not control its growth during storage
at 5°C for to 9 days.

Cooking yields

The addition of the herbs and spices greatly enhanced
the mean cooking yields (CY%) of the minced hamoor
which showed a significam increase during the course
of frozen storage (Fig. 1c). Both Fen and Bar samples
(67.84 and 63.33%, respectively) exhibited the highest
increase in this respect and were significantly different
(P<0.05) than the conirol (55.53%) and the other
antioxidant treatments. Minerich e al. (1991)
explained that the higher CY due to the addition of
some ingredients to minced meat would be accounted
for by the increased moisture retention of meat
extended by those ingredients.
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The CY % minced chicken thigh samples and
control (Fig. 2¢) showed a rather sieady rise as a function
of time. The highest CY% reached at the end of the

storage period was accounted for both SPI (85.82%) and
Thy(&m)mmples,whlchwm:ngmﬁmnﬂym
(P<0.05) than control (67.70%) and the TC/A and TC
(66.44 and 68.5), respectively. The aforementioned
results were in accordance to those of Huang er al.
(2001), they observed that the destructed pressed smoked
duck stcaks with different added levels of SPI and

maximom water holding capacity. It was reported by
Abdel-Aal (2001) that minced fish with added citric acid
exhibited the highest cooking loss (least CY%) which
may be related to the lowered pH values during storage.
Sensory evaluation

Table (4) shows that the addition of the different
hesbs and spices did not affect the colour scores of the

Table 4: Effect of some berbs and spices' on the sensory attributes of hamoor fish burgers during frozen

storage at (—18°C) for 4 months

Antioxidant Storage period (Months) Treatment
treatment 0 | 1 ] 2 1 3 | 4 mean

Colour
Control 24 34 42 4.1 42 3.66°
Fen 5.0 4.0 3.1 38 3.4 3.92*
Bar 3.9 36 39 42 42 3,96
TS 3.7 32 3.7 3.4 34 3.48°
TR 4.0 34 3.5 3.4 38 3.62°
Months mean 3.80° 3.52° 3.68% 3.78% 3.86°

) Taste

Control 4.8 3.3 3.1 2.9 2.7 3365
Fen 4.0 4.1 3.8 4.1 4.1 4.02°
Bar 45 39 40 4.0 46 4.20%
TS 4.2 40 4.4 4.4 4.6 4.32*
TR 4.5 4.1 4.1 4.4 4.1 4.24%
Months mean 4.40" 3.88° 3.88° 3.96" 4.02°

Odour
Control 46 35 32 3.1 2.9 3.46°
Fen 43 4.0 43 4.2 3.8 412
Bar 4.5 4.0 3.9 4.2 4.2 4.16°
TS 4.5 40 47 42 47 442
TR 4.7 4.2 44 4.1 40 428%
Months mean 4.52° 3.94° 4.10° 3.96° 3.92°

Texture
Control 39 36 3.6 3.6 3.0 3.54°
Fen 4.5 4.5 3.7 4.7 3.2 412
Bar 3.5 3.2 3.9 42 4.3 3.82°
TS 4.1 3.6 39 38 36 380>
TR 4.2 33 3.5 3.7 32 3.58%
Months mean 4.04* 3.64° 3.7 4.00" 3.46"

Acceptance

Control 432 31 34 3.1 3.1 33%°
Fen 33 34 33 3.8 33 342
Bar 40 3.7 3.9 4.4 4.9 418"
TS 29 34 4.0 3.9 40 3.64™
TR 4.2 3.9 3.7 4.1 3.6 3.90™
Months mean 3.72% 3.50 3.66% 3.86* 3.78%
**Means with different superscripts in a raw or column are significantly different at (P<0.05)
'Fen  : 5% Fenugreek powder Bar : 5% whole barley powder
TS 1 2.5% Thyme + 2.5% Sage powder TR : 2.5% Thyme + 2.5% Rosemary powder

fish burgers as a function of time. However, it exerted
significant changes (P<0.05) on the final products as a
function of treatments where Bar and Fen treatments got
the best scores as compared to control and the other
treatmemts. The panelists could detect a significant
(P<0.05) change in the taste and odour during the period

of frozen storage which was sensed after one month and
was maintained up to the end of the storage period, In
this respect, all treated samples were significantly
(P<0.05) highly scored than the control. As a matter of
fact, the TS treatment exhibited the best flavour scoses
during the storage period. Results also clarified that Fen
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burgers exhibited the highest seores for texture and was
different than the control and the other treatmends.
Concerning the overall accepiability, the Bar, TR and TS
burgers were significantly (P<0.05) more accepiable
than Fen and the control. The ability of rosemary and
thyme to improve the sensory quality of meat products
had been frequently reported. Thus, they were found to
keep the typical fresh meat odour for a longer time when
added to the different meats (Giménez et al., 2005).

The changes in the colour scores of the chicken
patties (Table 5) was significantly cbserved afier 20
days of refrigerated storage. The least colour score were
observed in the Thy teatment as compared to the
control and the other treatments, A significant change
(P<0.05) in the taste of the chicken patties was cbserved
afier 15 days of storage. All reatmenis were highly
scored by the panclists with no significant difference
between them as compared (0 the control which

Table 5: Effect of some herbs and spices’ on the sensory atiributes of chicken pattics during refrigerated

recorded the least scores in this respect. On the other
hand, a significant change in odour was detected after 5
days of storage but still far from rejection. A significant
(P<0.05) decrease in odour was sensed by the panelist
as a function of time However, the Thy treattent
scored the best odour in comparison to the control and
the other treated samples. A significant change in
texture was observed after 20 days of storage where all

91

storage at (4°C) for 25 days
Antioxidant Storagg_grwd (days) Trestmesnt
treatment [ 3 1 | 15 1 20 1 25 meAR
Colonr
Control 4.9 43 47 33 34 3.3 3.18°
TC 44 417 43 39 42 3.9 431°
TC/A 4.1 49 4.5 4.1 4.2 3.9 428°
SPL 48 4.5 4.6 4.0 3.3 34 4.10°
Thy 3.5 37 3.7 2.9 2.5 2.3 3.10°
Months mean 4.34% 452" 446" 3.74° 3.54° 3.40%
Taste
Countrol 4.7 43 41 23 17 14 3.16°
TC 47 47 4.4 40 3.1 2.7 3.93
TC/A 4.5 4.6 4.6 4.3 3.7 24 401*
SPI 42 42 42 3.6 3.6 2.9 3.78°
Thy 4.1 42 4.5 42 42 3.4 4.10"
Months mean 4,44 4.40" 4.36° 3.78° 3.26° 2.56°
Odour
Control 43 41 3.9 28 16 13 3.08°
TC 5.0 48 44 3.6 3.1 2.5 3.90°
TC/ A 4.9 4.4 4.4 42 2.4 23 3.76"
SPI 47 40 41 38 17 1.8 3.68°
Thy 5.0 47 4.5 4.5 3.9 3.2 430"
Months mean 4.88 4.40° 4.26° 3.78° 2.94 2.22°
Texture
Control 32 44 43 40 42 332 4.05%
TC 44 44 43 4.0 3.9 38 4.13*
TC/A 3.4 4.5 4.1 43 3.3 35 3.85%
SPE 40 4.5 37 3.3 2.1 23 3.14™
Thy 4.1 3.6 4.0 3.6 3.0 33 3.60™
Months mean 4.02° 4.28° 4.08 3.84° 3.42° 3.22°
Acceptance
Control 48 43 4.2 2.6 2.1 14 3.33%
TC 4.6 4.7 44 38 3.5 3.1 4.02%®
TC/A 4.3 4.6 44 43 3.2 26 3.93%
SPI 4.4 4.1 4.2 3.5 3.2 25 3.66™
Thy 4.4 4.1 4.3 3.7 3.6 3.7 4.06"
Months mean 4.50° 436" 4.30* 3.58" 3.16° 2.66°
*“Means with different superscripts in a raw or column are significantly different at (P<0.05)
ITC : Tea catechin extract TC/A  : Tea catechin + 5% citric acid
SP1 : 5% Soy protein isolate Thy : 5% Thyme powder

added hetbs and spices were highly scared in this
acceptance, all samples were highly accepted wp 10 20
days of storage. However, all products remained good
quality during storage compared {o the control which
was significantly (P<0.05) less acceptable than all
treated products.
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In the present study, some herbs spices and plants
such as fenugreek, thyme, rosemary and sage mixtures
as well as tea catechin extract were proved to be
powerful antioxidants when introduced to minced
hamoor and chicken thighs intended for either
refrigerated or frozen storage. They were proved to be
advantageous in regard of shelf-life of their products
as well as human health because of the beneficial
effect of the inhibition of lipid oxidation during frozen
and chilled storage.
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