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SUMMARY

The present study was designed to investigate the chemical composition of chia seeds and soybean
seeds. Both are considered valuable plant-based food sources with distinct nutritional profiles, also studying
the functional properties of chia and soybean seeds' protein. Analysis of the amino acid composition of chia
seeds and soybean seeds protein, and evaluation of the antidiabetic role of chia seeds protein, soybean seeds
protein, glutamic acid, arginine, and leucine amino acid in diabetic animal models.

The results obtained through this work can be summarized in the following points:
1 - Chemical composition of chia seeds and soybean seeds:

Soybean seeds are significantly higher in protein content (37.76%) compared to chia seeds (18.16%);
on the other hand, chia seeds are notably higher in lipids (33.59%) than soybean seeds (19.05%). Both seeds
are excellent sources of dietary fiber, where chia seeds contain 18.99% and soybean seeds contain 7.8%.
Soybean seeds have a slightly higher carbohydrate content (24.69%) compared to chia seeds (21.79%).

2- Functional properties of chia & soybean seeds protein:

Chia protein exhibits superior water adsorption (20.42 g/g sample) and oil adsorption (7.89 g/g sample)
compared to soybean protein (3.9 g/g and 3.1 g/g, respectively. Both proteins demonstrate comparable
emulsification activity (81.84% for chia vs. 81.76% for soybean) and stability (81.57% for chia vs. 79.24%
for soybean). However, soybean protein shows a slightly higher foam capacity (84.19%) than chia protein
(81.27%).

3- Amino acids fractionation of chia seeds & soybean seeds:

Soybean seeds contain 12.9% aspartic acid and 20.4% glutamic acid, while chia seeds contain 9.57%
and 20.6%, respectively. Additionally, soybean seeds are richer in lysine (6.42%). On the other hand, chia
seeds are rich in certain amino acids like arginine (12.47%), while soybean seeds contain (7.64%). Both
seeds contain other essential amino acids, such as leucine, isoleucine, and valine, but their relative
proportions differ.

4- In vivo study of chia seeds protein, soybean seeds protein, glutamic acid, arginine,
and leucine amino acid in diabetic rats:

The positive control group exhibited the most substantial weight gain over the study period, representing
a significant increase compared to all other groups. Chia seeds demonstrated the most moderate weight gain
pattern, reaching 154.42 g at 30 days, which was not significantly different from the negative control,
153.94 g.
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For glucose level, chia seeds demonstrated the most optimal outcome (119.24 mg/dl), showing a
reduction below the negative group but positive control continued to increase (244.17 mg/dl). The study
demonstrates that incorporating chia seeds protein into the diet may have a beneficial effect on glucose
level.

Treatment with chia seeds protein, soybean seeds protein and amino acids decreased all lipid profiles
significantly (total cholesterol - triglyceride and LDL-cholesterol) and increased significantly HDL-
cholesterol, chia seeds protein gave more effect than other dietary interventions. The study demonstrates
that incorporating chia seeds protein into the diet may have a beneficial effect on lipid profiles.

Treatment with chia seeds protein, soybean seeds protein and amino acids decreased all liver functions
significantly AST, ALT, ALP activity and total protein level as compared with hyperglycemic group, chia
seeds protein gave more effect than other dietary interventions.

Treatment with chia seed protein, soybean seed protein, and amino acids significantly impaired kidney
function, as evidenced by elevated urea and creatinine levels. The inclusion of chia seeds' protein in the
diet may confer a protective effect on renal function, as evidenced by a reduction in elevations of urea and
creatinine levels relative to alternative dietary interventions.

5- Histopathological changes of the liver

Positive control group (hyperglycemic group) showed vascular congestion, necrosis besides hydropic
degeneration in hepatocytes, and mononuclear cells infiltration in portal areas, while the administration of
chia, soybean seeds protein group and amino acids reversed the pathological changes and brought back the
normal architecture of the liver.
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