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Summary

Today the relationship between diet and cancer is well established.
Certain epidemiological studies have shown high fecal mutagenicity in
populations with high risk of colorectal cancers and the ingestion of fried
foods even with little or no fat added and also associated with other cancers
such as pancreatic cancer, so scientists suggest that this Association with other
could be due to the high level of formation of mutagenic agents during
cooking .also a close relationship between colorectal cancer and eating red
meat as main food has been found and the incidence of cancer could be
closely related to cooking modes.

A lot of studies isolated carcinogenic amino compounds (heterocyclic
amines) from different kinds of meat products and home-meat dishes especially
the well-done meats, fish, poultry and from animal feed with high levels of
heterocyclic amines, primarily, rats feed. These compound have been shown to
cause cancer in various organs or tissues, including mammary tissue, colon and
liver.These compounds are not direct-acting carcinogens, in other words, they
have to undergo some transformation in order to become carcinogenic.In
particular (heterocyclic amines) must be absorbed into the body and then be
activated by enzymes in the liver and other tissues before they can induce
cancer.

Scientists have estimated that people have a one in 10,000 chance of
getting cancer because to exposure of carcinogenic amino compounds
(heterocyclic amines) in the diet over lifetime and there maybe many
protective factors in food and diet such as green tea and rosemary that may
modify metabolism of heterocyclic amines in liver or other tissues or bind
with heterocyclic amines and prevent them form being absorbed into the body.
In addition, many published studies of heterocyclic amines in food have used
unreasonably high temperatures and long cooking times. This formation
(heterocyclic amines) primarily depends on the characteristics of the food
such as the type of the food and the presence of precursors, water and lipids.
Secondarily, it depends on the cooking modes where the temperature is
considered to be the most important factor involved in their formation.

In Saudi Arabia,there is a tremendous shortage in scientific literatures
about how to limit the formation of carcinogenic compound in food by
controlling the cooking methods and the natural food additives. In addition ,

There is an elevated rate of different kinds of cancer in the last few
years with high consumption of meat in Saudi Arabia . The aim of this study
is to determine the effect of some natural food additives on the formation of



carcinogenic amino compounds formed in some common meat products such
as fried liver, grilled chicken and meat shawermah.

Hypothesis:

The study thus has located the following hypothesis:

-there is a relation between the amount of heterocyclic amines and some
kind of meat products that commonly consumed in Saudi Arabia.

- There is a relation between the concentration of natural food additives
(green tea or rosemary) with or without olive oil and the mutagenic activities
of heterocyclic amines in some meat products.

- There is a relation between the concentration of natural food additives
(green tea or rosemary) with or without olive oil and the amount of
heterocyclic amines that formed in some meat products.

- There is a relation between the antioxidant activity for some natural

food additives (green tea or rosemary) with or without olive oil and the
amount of heterocyclic amines that formed in some meat product.

-There is difference between cooking modes for some meat products

and the amount of heterocyclic amines that formed in some meat product.

- There is difference between sensory evaluation for some meat

products with increasing the concentration of natural food additives with or
without olive oil compare with the control.

- There is no difference between sensory evaluation for some meat
products with increasing the concentration of natural food additives with or
without olive oil compare with the control.

Material & Methods:

Two kinds of natural food additives (green tea and rosemary) were used
to marinated the three kinds of meat(meat, live and chicken) with different
concentration: for green tea (2.5, 5, 10 and 30%) and rosemary (2, 5, 10 and
15%) with % cup of olive oil or without. The green tea or rosemary soaked in
100 ml of boiling water for 10 min,then added to the meats when it’s cold and
then the olive oil was add. After marinated the meat for 24 hours,of cooked
them in the restaurant with the same conditions that restaurant used. The
meats products were evaluated sensorically in comparison with control
samples.



The sensory evaluation test were preformed using evaluation ranking
form through the participation of 20 people. The evaluation focusing on
sensory characteristics of color, tase, texteure, juiceness and general
acceptance. Also,the proximate chemical analysis of three kind of raw meats
were analyzed (moisture contents, lipids, crude protein, total carbohydrates
and ash). Extraction Of the carcinogenic amino compound from the samples
using blue rayon method were performed and quantitative determination
using high performance liquid chromatograpy were done.In addition,the
mutagenic activities determined by Ames test was performed

The natural additives (green tea and rosemary) were testing the
antioxidant activities by method of TAEC.

Result:
the study has revealed the following results:

- increasing the antioxidant activity of green tea with or with out olive

oil when the concentration of tea was decreased. Also,there is

a decreasing in the antioxidants activity when concentration is increased.

- acceptance of meat marinated with natural additives (green tea and
rosemary) with or without olive oil increases when the concentration of green
tea and rosemary decrease.

- There is no significant relation between the amount of heterocyclic amines
and the mutagenic activity in shawermabh,fried liver and broiled chicken.

- There is no significant relation between the concentration of natural food
additives (green tea and rosemary) with or without olive oil and the mutagenic
activity in in shawermabh, fried liver and broiled chicken.

- There is no significant relation between the concentration of green tea
without olive oil and the antioxidant activity.

- There is a significant relation between the concentration of green tea with
olive oil and the antioxidant activity and this relation was negative.

- There is a significant relation between the concentration of rosemary with or
without olive oil and the antioxidant activity .

- There is no significant relation between the concentration of natural food
additives (green tea and rosemary) with or without olive oil and the amount of
heterocyclic amines in shawermah.

- There is a significant relation between the concentration of green tea with
olive oil and the amount of heterocyclic amines formed in fried liver.

-There is no significant relation between the concentration of natural food
additives (green tea without olive oil or rosemary with or with out olive oil)
and the amount of heterocyclic amines formed in fried liver.



- There is no significant relation between the concentration of rosemary with
or without olive oil and the amount of heterocyclic amines formed in broiled
chicken.

- There is a significant relation between the concentration of green tea with
olive oil and the amount of heterocyclic amines in broiled chicken and this
relation was positive (when the concentration increases the amount of
heterocyclic amines increases).

-There is no significant relation between the antioxidant activity for the
natural food additives (green tea and rosemary) with or with out olive oil and
the amount of heterocyclic amines formed in shawermah.

- There is no significant relation between the antioxidant activity for rosemary
with or without olive oil and the amount of heterocyclic amines formed in
fried liver.

- There is a significant relation between the antioxidant activity for the green
tea without olive oil and the amount of heterocyclic amines formed in fried
liver and this relation was positive (when the antioxidant activity increases the
heterocyclic amines increase)

- There is no significant relation between the antioxidant activity for the
natural food additives (green tea with olive oil or rosemary with or without
olive oil ) and the amount of heterocyclic amines formed in broiled chicken .

- There is no significant relation between the antioxidant activity for the
natural food additives (green tea and rosemary) with or without olive oil and
the mutagenic activity in both shawermah and chicken.

- There is a significant relation between the antioxidant activity for the natural
food additives (green tea with olive oil or rosemary with or without olive oil)
and the mutagenic activity of fried liver and the relation was negative (when
the antioxidant activity increases the mutagenic activity decreases).

- There is no significant relation between the antioxidant activity for the green
tea only without olive oil and the mutagenic activity in fried liver.

- There is no difference between the amount of heterocyclic amines and the
different cooking methods.

-There is a difference between the mutagenic activity and the different
cooking methods which is high in meat sahwermah and broiled chicken more
than liver.

Conclusions:

The main conclusions drawn from this study are summarized as

follows:

- the most preferable concentration of green tea or rosemary is 2.5% and 5%.

- The mutagenic activity in meat shawermah and broiled chicken

Is higher compared to fried liver.



- When the concentration of green tea with olive oil increases the antioxidant
activity decreases.

- The amount of heterocyclic amines increase when the concentration of green
tea increase in broiled chicken.

- The amount of heterocyclic amines increase when the antioxidant activity of
green tea increase in fried liver.

- There is a decrease in the mutagenic activity when the antioxidant activity of
green tea with oil or rosemary with or without olive oil increase in fried liver.

Recommendation & suggestions:

- more studies should be performed on the use of natural food additives
in another meats products.

- the media should emphasize the fact of how important (for
improving public health) of natural food additives to prevent cancer.

- avoid over cooking when grilling, broiling or pan-frying and choosing
the moderate temperatures when cooking meat, microwave or cook
partially before “finish grilling” and discarding the liquid after
microwaving.

- Eating variety of foods in moderate portion and changing cooking and
food habits.

- Using the extracts of green tea and rosemary to marinate meats in
small concentration to reduce the heterocyclic amines.

- Food industry have to handle carefully the current knowledge about
heterocyclic amines considering the large amount of meat-based
products offered on the market.

- Meat processing industry could evaluate the effective possibility to
use spices, not only as flavoring or food preservative but also as
protective agents against heterocyclic amines formation during
technological processes.
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