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ABSTRACT

Five burger formulations were prepared to study the effect of the replacement of beef
and chicken fat with olive oil or mixing of meat chicken with beef on some of their chemical
and sensory properties during storage and grilling at 75°C for 20 minutes. The five burger
formulations were: beef, chicken, mixed beef and chicken (50:50), beef with olive oil and
chicken with olive oil.

The effect of formulation, frozen storage and grilling of the five treatments on some
chemical and sensory properties was evaluated by determining cooking loss, thiobarbituric
acid reactive substances (TBARS), fatty acid profile, cholesterol, 7-ketocholesterol and
sensory effects.

Cooking loss after formulation was between 43-51%, where chicken with olive oil
showed the lowest loss and the mixed treatment showed the highest loss.

TBARS of raw samples increased after one month of storage, and then declined at the
end of storage. Grilling had varying effect on TBARS, since they increased in both chicken
treatments, and decreased for the corresponding beef samples. No clear effect of grilling on
mixed sample was observed.

Mixing of chicken with beef or replacement of fat with olive oil increased their
unsaturated/saturated ratio. MUFA and PUFA decreased gradually during storage, but they
increased after grilling.

Meat mixing decreased cholesterol content in chicken (15%). Addition of olive oil
decreased cholesterol contents in chicken and beef treatments by 53% and 58%,
respectively. Storage and grilling didn't affect cholesterol oxidation measured by 7-
ketocholesterol in all treatments.
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Table 2. Domestic Water Supply by Governorate (MCM/a).
Governorate

Year ﬁﬂr;(rjr;abr; * Zarga Mafraq Lzzigash +Ajlun Belga Karak Tafilah Z[;a’ngr Total
1985 52.6 9.4 - 16.1 2.6 44 - 8.0 93.0

986 59.4 11.9 14.0 23.2 8.2 3.9 1.7 12.4 134.6
1987 68.2 12.6 11.6 27.8 9.1 4.8 1.8 14.5 150.5
1988 74.6 14.7 134 30.0 10.3 5.0 2.0 14.7 164.8
1989 73.1 17.1 13.3 30.2 13.1 5.7 2.3 155 170.2
1990 75.2 21.8 15.1 30.1 12.5 59 22 15.9 178.6
1991 74.8 22.2 13.7 30.3 13.1 6.3 2.3 15.8 178.6
1992 98.3 22.7 14.2 315 15.5 7.0 2.4 16.5 208.2
1994 93.7 27.7 13.6 35.3 20.4 7.2 2.2 19.8 219.9
1995 106.5 32.8 16.5 39.4 20.4 7.2 2.2 21.2 246.1
1996 102.5 31.6 17.1 39.3 19.2 8.5 2.0 221 242.3
1997 100.8 315 18.4 375 18.9 8.7 2.3 21.8 139.9
1998 97.0 32.4 19.2 39.0 19.1 9.3 2.3 23.2 241.5
1999 969 31.8 19.0 36.6 17.9 9.2 2.2 23.6 237.4
2000 96.9 31.8 18.5 37.5 16.2 9.2 2.4 22.7 235.2
2001 99.5 32.7 18.9 37.9 15.2 9.5 2.2 245 240.5

X111 1 o L
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Figure 3. Chondrite-normalized Patterns for the Ghuweir Mafics and the Equivalent
to the

Rocks from the Adjacent Countries. The Mg #s are  Calculated According
Formula Mg # = [mol. prop. Mg/(mol. prop. Mg + mol. prop. Fe)]x 100.
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