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Abstract: Fats oxidation of poultry meat causes rancidity. In this study, in order to inhibit from rancidity
oxidative, four kinds of antioxidants were used which contained Butylated hydroxyanisol, Butylated
hydroxyltoluene, Tetriary butylhydroquinone and natural antioxidant, Tocopherol. Samples contained heat-
treated sausages of poultry meat were that antioxidants added to them. For evaluation of antioxidants effect,
we  used  Active Oxygen Method (AOM) and Oven Storage Test (OST). Results showed that M sample (mixing
of TBHQ, BHA and BHT) had the highest (P<0.01) and C sample (lacking antioxidants) had the lowest effect
(P<0.01) on stability against oxidation spoilage or rancidity.

Key words: Antioxidants  Poultry Meat Sausages  Stability

INTRODUCTION pellet or tinsel and carry through frying and is suited for

Now days, sausage is one of the most consuming product stability. ButylatedHydroxy Toluene (BHT) is
meat product which is presented at different names in the chemically composed of 2-2, 6- Ditertiary Butyl – 4-
market. Meat Sausages preparations are products which methylphenol which is a solid, crystalline white
comprise 50% meat and the rest is composed of fat, water compound resembled to BHA. It enhances BHA activity
and ice, sodium choloride, alkaline phosphates, ascorbic and generally is economic [6, 7].
acid and sodium nitrite [1]. Regarding that oxidation of fat Tertiary butylhydroquinone (TBHQ) is a white to pale
content is the main cause for poultry meat and meat powder which is considered an excellent antioxidant in
products rancidity, using some antioxidants can inhibit carrying through frying. Tocopherol is the most important
oxidative spoilage or rancidity [2, 3]. Therefore natural antioxidant that naturally occurres in vegetable
antioxidants should be added to minced meat products in oils. It is physically found in aqous form, has a red to
order to enhance their effects [4]. Carascosa (1990) brown color, is soluble in vegetable oils and fats and
showed that adding 0.02% antioxidant BHA to processed contains , ,  and  epimers. Alpha-tecopherol of
sausage led to an increase in Oven Storage Test (OST) for which is a natural compound with antioxidant properties.
seven day at 62.8°C compared with control (2days). All of the artificial antioxidant compounds investigated in
Efrdeted (2000) found that using some natural or artificial the present study is phenolic derivatives. It allows them
antioxidants in meat product formulation inhibited the to form low energy free bases through resonance hybrids.
creation of free radicals and hydrogen peroxide and If animal fresh, refrigerated fat is to be used for preparing
retarded oxidative spoilage or rancidity [4, 5]. Based on meat products; it should have a low melting point [8].
previous studies using antioxidants BHA, BHT and Moreover with respect to unsaturated fatty acids profiles
TBHQ  as well as Tocopherols led to positive results. presented at poultry meats fat tissue, adding antioxidant
BHA is composed of two isomeres, 3-Tertiary Butyl -4- compounds with the aim of inhibiting fat oxidative
Hydroxyanisole and 2- Tertiary Butyl -4- Hydroxyanisol spoilage or rancidity can be beneficial. Meat products are
and its commercial ones contain at least 90% of the latter categorized to four groups: heat - treated, raw, cooked and
isomer. It is a solid, waxy white compound in the form of cured. In this research heat treated sausages were

animal fat presented at cooked food and resulted in
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studied. Heat treated sausages are products which meat Statistical Analysis: Data were analyzed by analysis of
muscle fibers are completely minced by cutter machine
followed by adding food materials such as salt, nitrite,
water, ice and sodium ascorbat to obtain a uniform shape.
Then fat is added to formulation and finally after filling in
package,  the  center  of  preparation  is  heated  to 70°C
[9, 10].

MATERIALS AND METHODS

Materials
Preparation of Sausage Samples: Four kinds of
antioxidants  BHA, BHT, TBHQ and tocopherol
(Sinapajuh Co., Iran) at two concentrations of 0.01 and
0.02 % in the form of powder were added to sausage into
cutter machine. All treatments are listed at Table 1.

Methods
Chemical Experiments: In order to determine Active
Oxygen Method (AOM) of samples at three replications,
Iran national standard method, number 2303 was used
which included the time and the basis of hour at 100°C
and 100 p/In  oxygen pressure required that peroxide2

index of poultry sausage samples reach to an acute point
rancidity which is reported to be 20 meq Kg  for animal1

fats [1].
Also for measurement of Oven Storage Test (OST)

samples were perform according to Iran national standard
method, number 742 which included the time required for
obtaining rancidity point by which the samples were
stored at 62.8°C (145°F) followed by measuring peroxide
value [2]. Peroxide Value of samples was measured
according to standard method of AOAC Number 965.33
[3]. Compounds which are able to oxidize Potasium Iodid
under experimental conditions are expressed on the basic
of meq peroxide / kg fat sample. In this regard oil titration
by 0.01and 0.1normal sodium thiosulfat was performed at
the presence of potassium iodide and starch wax.

Table 1: Poultry heat-treated sausages samples
Treatment Antioxidant
A % 0.01 BHA1

A % 0.02 BHA2

T % 0.01 BHT1

T % 0.02 BHT2

Q % 0.01 TBHQ1

Q % 0.02 TBHQ2

M % 0.02 (BHA+ BHT+ TBHQ)
TO % 0.01 Tocopherol1

TO % 0.02 Tocopherol2

C Lacking antioxidants

variance (ANOVA) and multi range Duncan's test.

RESULTS AND DISCUSSION

Table 2 reports the results obtained from Active
Oxygen Method (AOM) and Table 3 shows the results
obtained from Oven Storage Test (OST). Sausage
prepared from poultry meat. Based on the results obtained
from mean comparison of AOM of heat-treated sausages
(Table 2), at the level of 1% there was a significant
difference among tested treatments except A  with TO1 1

and TO  with C. The highest AOM value was related to M1

and control had the lowest AOM value. Also mean
peroxide index results obtained from AOM of head treated
sausages showed that the least value was related to M
treatment which showed a significant difference with
treatments of A , A , TO , TO  and C and the highest1 2 1 2

value was related to control.
Moreover, the results obtained from mean

comparison of OST parameter of heat treated sausages in
Table 3 shows that at the level of 1%, there is no
significant difference between M treatment and the others
except C; the highest OST value was related to M and the
lowest value was belonged to C. Also based on the mean
peroxide index results obtained from OST of heat treated
sausages, the lowest value was related to M which had a
significant difference with all other treatments and the
highest value was belonged to C. The results related to
the effects of added antioxidants on stability of poultry
meat sausages were similar to those of added antioxidants
on stability of vegetable oils.

Table 2: Average results of Active Oxygen Method (AOM) of Poultry heat-

treated sausages samples

Treatment AOM (h) Peroxide Value (meqKg )1

A 10 11.791
h b

A 12 11.32
e b

T 11 10.571
f ab

T 12.5 10.102
d ab

Q 13.5 9.71
c ab

Q 16 9.42
b ab

M 20 6.05a a

TO 9.90 12.21
hi b

TO 10.5 12.012
j b

C 4.5 12.95i b

Means with the same letters in each column have not significant difference
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Table 3: Average results of Oven Storage Test (OST) of Poultry heat-treated

sausages samples

Treatment OST(h) Peroxide Value (meqKg )1

A 9.1 11.11
ab d

A 9.7 11.22
ab de

T 11.92 10.31
ab cd

T 11.2 10.012
ab cd

Q 12.5 9.11
ab c

Q 13 8.52
ab b

M 15 6.7a a

TO 7.93 11.81
ab ef

TO 8.5 11.52
ab de

C 2 12.88b f

Means with the same letters in each column have not significant difference

CONCLUSION

Different kinds of sausages prepared from poultry
meat are predisposed to rancidity which decreases their
shelf life. Results showed that mixed addition of
antioxidants BHA, BHT and TBHQ to heat treated
sausage leads to an increase in stability and retardation of
oxidative rancidity, where as the control (lacking
antioxidant) treatment had the lowest stability.
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