SOWE

ALEXANDRIA |@sillis
UNIVERSITY

Laladl Aseall Jad) agaal) >
High Institute of Public Health ~—

High Institute of Public Health
Department of Nutrition

Nutritional Quality of Opuntia Ficus-
Indica and Effect of its Consumption on
some Biochemical Parameters in
Diabetic Rats

A Thesis Submitted In Partial Fulfillment of the
requirements for the degree of Doctor of Philosophy

In
Public Health Sciences (Food Analysis)

Submitted by
Heba Ragab Abd Elsalam Elshehy

B.Sc in Chemistry,
Faculty of Science, Alexandria University, 2002
M.Sc. in Public Health Sciences (Food Analysis),
High Institute of Public Health, Alexandria University, 2017

v

2020




wf
L ———

l) T (l ) wor ldW|de» m

orded by the International Diabeteg Federation F
as one of the world top 10

:es in the number of patj -
ntries in €T O patients with diq v
valence in Egypt is increasing rapidly betes. In adition it js alarming that diabetes

P illion in 2007 to 8.9 million thin a relatj :
4".‘ m'"“;:r will increas tml"lon o .2019- It is anticj a‘:etliy shon:t e ekl
this num €10 16.9 million by 2045 Pated that if this trend continued
The management of diabetes is
P . g a global
scientific interest in fn?d‘cmfil plants that are tractl)irt(i):x:etlrl" LG
iabetes With no or minimal side effects, ally used to control and treat
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The aim of tl.le present study is to assess nutritional quality of Opuntia ficus-
indica and ?ffe?t of its consumption on some biochemical parameters in diabetic rats.
Specific objectives were to assess the chemical composition of Opuntia ficus-indica
cladode and fruit, and to investigate the effect of Opuntia ficus-indica cladode and fruit
consumption on some biochemical parameters in diabetic rats.

Opuntia ficus-indica cladode solution, fruit juice were used to determine
proximate composition (moisture, fat, total ash, crude protein, crude fiber, and
carbohydrate content), total phenolic compounds, total antioxidant activity, fatty acid
profile and vitamins (C, E, D and B-carotene)

Sixty healthy male adult albino rats of Wistar strain weighing around 120-150 g
were randomly divided into six groups having ten rats in each group as follows:
Group 1. Untreated normal control group (normal control), rats were received
distilled water.
The other groups (groups 2-6) comprised rats with alloxan-induced diabetes using a
single subcutaneous injection of freshly prepared alloxan (120 mg/Kg body weight).
Group I1. Untreated diabetic rats, rats received distilled water.
Group III. (Diabetic + cladode solution) this group were daily orally injected with 5
mg/kg body weight (BW) of cladode solution. - .
Group IV. (Diabetic + fruit juice) this group were daily orally injected with 5 mg/kg
BW of fruit juice.
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Data of the present study showe ‘

contained“1 l311::nolic czmpounds as 119.66 and 123..56 mIg/IIOOgmm:?;pZCnvely.'The
antioxidant activity was 40.38% and 39.18 % respectively. It also ;o tained appreciable
amounts of vitamin C as 15.94 and 26.76 mg/100 g, the amount o vitamin E were 1.37
detected in cladode while the fryjt
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and 96.80 pg/100gm, as regard vitamin D it was no
contain 1 4%gpg/ l(ﬁ)gm the amount of beta-carotene (ﬁc;csroten:)fwgre 57.51 and 28.01
. o N b4 o f . t were unsatur t d
: tively. The major fatty acids of cladode and frul aturate
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Treatment of diabetic rats with Opuntia ficus-indica cladode, fruit and
combination revealed obvious improvement in bodyweight gain% after 4 and 8 weeks
with mean body weight significantly higher compared to the untreated diabetic rats
group. The highest improvement of the body weights gain in relation to untreated
diabetic rats were seen in rats treated with combination as 81.95% then 113.75%
respectively followed by metformin as 71.95% then 100.79% respectively afterward
cladode as 52.86% then 74.23% respectively and the least elevation of the body
weights gain were seen in rats group treated with fruit as 36.5% then 57.14%
respectively. On the other hand these rats recorded minimal increase in body weight
compared to those of the normal control group.

The.re were significant reduction of FBS level in all groups in relation to the
untreated diabetic rats group after 4 and 8 weeks with the highest reduction (59.6% and
74.5%) was detected in rats treated with fruit juice, followed by those treated with
czrzl;;u)itnor; (i5.3% and 59.47%), then the rat group treated with cladode (42.3% and
54.43%) and the lowest reduction was observed in rats treated wi - "(30.9%
and 44.62%). reated with metformin (30.9%

Cholesterol and triglyceride levels were significantly reduced compared to the

untreated‘diabet.ic rat grgups. Urea concentration showed significant reductions in rats
treated with fruit (38.16% and 60.06% respectively). There were significant reductions
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