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ABSTRACT: The objective of the present research was to study chemical composition,
phenolic compounds and flavonoids of onion. Onion contained total carbohydrates
70.7%, crude protein 7.35 %, total lipids 1.43%, total ash 2.91% fibers 7.91 % and
moisture 9.7% based the dry sample. Total phenols in onion bulbs was 35.23 mg /100g.,
while the total flavonoids was 23.18 mg/100g. HPLC results showed that onion contained
17 phenolic compounds. There were a high percentage of (benzoic acid 905 mg/kg),
caticol (649 mg/kg), risvertol (425 mg/kg), perogalol (157 mg/kg) and naringinin (96
mg/kg). that help to improve some blood parameters such as liver function enzymes,
kidneys function, lipids and glucose levels. Onion powder as well as ethanolic and water
extracts of onion bulbs were prepared which used in the present treatments. Blood
parameters of rats were tested using the methods of A.O.A.C.; (2005). Onion powder
used as a treatment with concentration of 2 g% and 4 g% of diet. The ethanolic extract of
onion used as a treatment with concentration of 1 g/L and 2 g/L. While water extract used
as a treatment with concentration of 1 g/L and 2 g/L for hyperlipidemic rats. Blood
parameters of rats were tested after the treatments. Data were subjected to statistical
analysis using the SPSS (Software version no. 20). Differences between extracts were
tested. The best results were obtained by comparisons of the results shown.

Treatments with onion powder and its extracts were beneficial to control the
hyperlipidemia, and improved the levels of some blood parameters of rats such as, total
cholesterol, HDL-c, LDL-c, TG, ALT, AST, creatinine, urea, uric acid, blood glucose.

Key words: Onion, HPLC, Phenolic compound, Flavonoids, blood parameters,
Hyperlipidemia, rats.

INTRODUCTION anti- bacterial, (Skerget et al; 2009),
antivairal, anticancerous and anti-
inflammatory effect, (Atkin et al; 2016),
anticoagulant effect and reducing
cardiovascular; (Tejani, 2013),
antidiabetic, antihypertensive and

hypolipidemic properties; (Sainani et al;
1979 and Ashraf et al; 2005). On the other
hand, many epidemiological studies
confirmed the connection between the
consumption of onion vegetables and
decrease the risk for development of

numerous health benefits, it also contain many diseases, (Upadhyay, 2016). Onion

phenols, flavonoids, fibers, and they has a Iong history of folk medicine.
have antioxidant roles in life bodied. Modern science has recognized the

There are several reports showing that beneficial medical effects of this plant,
the onion has medicinal properties as, which has widespread uses in improving

Since the dawn of history, plants have
been a source of foods, diseases
treatments and prevention. Some plants
are known as a medicinal plants. They
are known to be the big source of many
medicines in modern times. Onion
(Allium cepa), was one of these plants, it
is not only used as a food or additives for
specific taste and flavor to food but also
contribute for good health. Onion is rich
in bioactive components that offer
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some blood parameters those subjected
the present study. Research has shown
that the components of these plants have
the ability to prevent the emergence of
hyperlipidemia and some blood
components and helps to reduce the side
effects of chemical treatments. Blood fats
produced by the liver, and it consists of
triglycerides, total cholesterol, HDL-c
high density lipoprotein, LDL-c low
density lipoprotein and vLDL-c very low
density lipoprotein ...etc, (Kendrick et al;
1998). Sometimes it happens to be less
than or more than normal levels in blood.
Hyperlipidemia means increasing of fat
levels in the bloo. In many cases it was
the major reason of, diabetes, blood
clots, obesity, hyperlipidemia,
hypertension, and cardiovascular,...etc.),
(Wouters et al; 2005). The present study
aims to clarify the effect of onion and its
extracts with different concentrations on
the high levels of some blood
components in experimental rats. The
hypolipidemic effects of onion were
investigated through food intake with
program of high fat diet HFD making a
hyperlipidemia in rats which caused in
increasing levels of some blood
components, then using onion powder in
two concentrations 2 g % and 4 g %. And
also using H,O extracts and ethanolic
extracts in two concentration 1 g/L and 2
g/L as treatments through
experimentation. Determination the effect
of onion on blood parameters in the
experimental animals (mal albino rats)
through comparisons between the
results of blood analysis in different
groups and the controls, by statistical
analysis to highlight the effect of onion
and its extracts on blood chemical
analysis reaching to the best treatment of
onion in blood parameters.

MATERIALS AND METHODS

Samples collection:
Fresh onion (Allium cepa L.) bulbs
was purchased from local market;
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identified by horticultural department,
Faculty of Agriculture, Menoufia
University. Plant sample was washed and
air-dried for 24 hours, then dried at 40 °C.
The dried sample was grinded into fine
powder to pass 100 mm filter and kept in
a sterile container.

Methods:
Preparation of plant extracts:

The Frist 200 g of the dried plant
powder was dissolved in one liter ethanol
95%. The second: 200 g powdered
sample was extracted with one liter of
H,O. with stirring for 48 hours then,
filtered through double layers of muslin,
centrifuged at 9000 xg for 10 min and
finally filtered again through Whatman
filter paper number 41 to attain a clear
filtrate. The filtrates were evaporated and
dried at 40°C under reduced pressure
using rotatory vacuum evaporator.
Finally, the extract was collected and
stored in refrigerator at 4°C (Gauthami et
al; 2015).

Major chemical composition:

After bringing the samples to uniform
size, they were analyzed for ash,
moisture, fiber, protein and fat which
determined according to A.O.A.C., (2005)
and carbohydrates were by Dubois et al;
(1956). All conducted in the Graduate
Laboratory, Department of Biochemistry,

Faculty of Agriculture, Menoufia
University.
Determination of total phenolic

compounds in different extracts:

The amounts of total phenols in the
studies  extracts were determined
spectrometrically with the Folin-Ciocalteu
reagent. Gallic acid was used as a
standard and the total phenols were
expressed as mg gallic acid equivalents
(GAE)/g dry weigh. (Kim et al; 2013).
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Determination of total flavonoids
amounts in different extracts:

The total flavonoids contents were
determined using the method reported by
Dewanto et al; (2002). The results were
expressed as mg of catechin equivalents
(CE)Ig dry weight.

Quantitative fractionation analysis
of phenolic compounds by HPLC:

Phenolic compounds were analyzed,
fractionated, and determined at the
Department of Food Science, Faculty of
Agriculture, Cairo University according to
the method of (Goupy et al; 1999), by
using HPLC Hewilet pckared (series
1050) equipped with auto-sampler
injection, solvent degasser, Ultra violet
(UV) detector set at 280 nm. and
quaternary HP pump (series 1050).
Hewlett Packard using a column Alltima
C18, 5mm (150 mmx4.6mm Allech). The
column temperature was maintained at
35°%. Gradient separation was carried out
with methanol and acetonitrile as a
mobile phase at flow rate of 1 ml/min.
Standards were dissolved in a mobile
phase and injected into HPLC. Retention
time and peak area were used to
calculate phenolic compounds
concentration by the data of Hewllet
packared software.

Experimental animal design:

Male albino rats were used in the
present experiment, all rats were fed
normal diet for one week after arrival “for
adaptation. For induction of
hyperlipidemia, all groups (except the
normal control group) were fed on high
fat diet (HFD). Sheep tail fat was used on
the way to induce hyperlipidemia. They
were then randomly assigned into 8
groups (5 rats per group) as follow,
Treatment is taken by the gastric tube
and the dose is one ml for rat perday.
Treatment is taken from day 30 (zero
time) till the end of the experiment (day
60).
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Blood sampling:

Blood samples were collected after 12
- 14 hours fasting in days: 30 zero time
after hyperlipidemia, 45 during of
treatment and 60 at the end of experiment
in dry, clean tubes without any
anticoagulant from the eye plexuses of
experimental rats under diethyl ether
anesthesia and let samples in an
incubator for 20 min., then centrifuged at
3500 xg for 10 minute to collect sera. At
the end of the experiment after 60day,
rats were killed by decapitation.

Blood samples were analyzed for
parameters, total cholesterol, HDL, LDL,
TG, ALT, AST, creatinine, urea, uric acid
and blood glucose by using methods of
A.O.A.C.; (2005), and results were
calculated.

Statistical analysis:

The data were subjected to statistical
analysis using the SPSS (Software
version no. 20). Differences between
extracts were tested by one-way analysis
of variance (ANOVA). Probability value
for the statistical test was 0.5 % .

RESULTS AND DISCUSSIONS
Major composition of
onion.

Composition has been analyzed three
times, and the average results have been
displayed.

chemical

The results displayed in Table (1)
show the % of the major chemical
components of onion on a dry matter
base. The results show that the onion
contain moisture 9.7 %, total
carbohydrate 70.7%, total protein 7.35%,
lipids 1.43%, fibers 7.91% and ash 2.91%.

Determination of phenolic and
flavonoide compounds in onion
bulbs:

Composition has been analyzed three
times, and the average results have been
displayed.
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Table (1): Experimental groups with diet and treatment design.

Gr. No. Diet Treatment
1 Standard diet No treatment.
2 HFD No treatment.
3 HFD + treatment  Onion powder 2 % of diet.
4 HFD + treatment  Onion powder 4 % of diet.
5 HFD + treatment  One ml ingested into a rat of onion ethanolic extract 1 g/L.
6 HFD + treatment  One ml ingested into a rat of onion ethanolic extract 2 g/L.
7 HFD + treatment  One ml ingested into a rat of onion water extract 1 g/L.
8 HFD + treatment  One ml ingested into a rat of onion water extract 2 g/L.

The results displayed in Table (2)
show the % of the major chemical
components of onion on a dry matter
base. The results show that the onion
contain moisture 9.7%, total
carbohydrate 70.7 %, total protein 7.35 %,
lipids 1.43 %, fibers 7.91 % and ash
2.91 %.

The results in Table (3) show that the
onion contain total phenols 35.23 mg/g
dm. total flavonoids 23.81 mg/g dm.
These results are in line with the results
published by Duan et al; (2015).

Fractionation and identification of
phenolic components in onion:
Data in Table (4) shows that the major
phenolic compounds in onion.
More than 100 ppm.: Benzoic acid 905.0
ppm, Catechol 649.6, Resvertol 425.9,
Pyrogallol 157.0 and Naringenin 96.6 .
Also data in Table (4) show that the
minor phenolic compounds in onion (6.0
- 90 ppm.): Quercitin 18.0 ppm, Quinol
14.0 ppm, Caffiec acid 9.5 ppm,
Kaempferol 5.7 ppm and Cholorogenic
5.6 ppm.

Effect of onion and its extracts on
blood components of rats:

The results in Table (5) shows the
effect of onion treatments on rats fed on
a high fat diet. It is clear from the search
results a significant increase in
cholesterol, HDL-c, LDL-c, TG, levels;
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while all groups treated with onion
showed highly significant decrease in the
same parameter levels compared with
positive control group.

Results also indicate that onion
ethanolic extract treatment 2 g/L is the
best among all treatments followed by
onion ethanolic extract treatment 1g/ and
both of them showed a significant
decrease close to the normal control
group.

These results are in line with the
results published by, Kim et al; (2013).

Effect of onion and its extracts on
kidney functions and blood
glucose in rats:

The results in Table (6) show the
effect of onion treatments on the kidneys
functions and blood glucose rats fed on a
high fat diet. It is clear from the search
results a significant increase in urea,
creatinine, uric acid and blood glucose
levels, while all groups treated with onion
showed highly significant decrease in the
same parameter levels compared with
positive control group.

Results also indicate that onion
ethanolic extract treatment 2 g/L is the
best among all treatments followed by
onion ethanolic extract treatment 1g/L
and both of them showed a significant
decrease close to the normal control

group.
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These results are in line with the
results published by, Jelodar et al;
(2005), Haidari et al; (2008) and Kumar et
al; (2011).

Effect of onion and its extracts on
liver functions (AST & ALT) in
Rats:

The results in Table (7) show the
effect of onion treatments on rats fed on

a high fat diet. It is clear from the search
results that there are a significant
increases in ALT and AST activity levels
of hyperlipidemic rats while all groups
treated with onion showed highly
significant improvement in the same
parameter levels compared with positive
control group.

Table (2): The major chemical composition of onion dry matter % .

Component: Moisture Carbohydrate
9.7 70.7
% +04 +23

Protein Lipids Ash Fibers
7.35 1.43 291 7,91
+0.3 +0.1 +0.1 +0.3

Table (3): Total phenolic and total flavonoide compounds in onion bulbs.

Component in the onion dry matter

Total phenols content (TPC)
Total flavonoids content (TFC)

3523 +14 mg/g dry weight
23.81 £1.3 mg/g dry weight

Table (4): Phenolic compounds in onion ppm.

No. of fractions Phenolic compounds Onion Conc. ppm
1 Pyrogallol 157
2 Quinol 14
3 Gallic acid 1.6
4 Catechol 650.0
5 P-Hydroxy benzoic acid 5.0
6 Catechin 4.1
7 Cholorogenic 5.6
8 Vanillic acid 4.1
9 Caffiec acid 9.5
10 Benzoic acid 905
11 Ferullic acid 3.6
12 Ellagic Not detected
13 O-Coummaric acid 3.3
14 Resvertol 426.0
15 Cinnamic acid 2.1
16 Quercitin 18.0
17 Naringenin 96.6
18 Myricetin Not detected
19 Kaempferol 5.7
Total amount 2310.7 ppm

99



M. A Habib, et al.,

To <d} e Aguesyuie sep esepe Juemun 40 pemoi0) BUESW U] UByMm
pue “fpuesipubie wyup Luop BmE)e ewes sy} Ag pemOid) ULINDD BAUER BU) U] BUESLW BJUSAIESL} 5 WM} PEUEJDD 0§ ¥ BUERW Jusssides BEN(EA

PI¥ | apig | CE | ofp | POET | apgy | B PEE qet grg | aeg | ?3E LT
FCoL | FMAL | FETEE | FUIEM | Fooh | FIE | FOF | FIF FOf FOIE | FELT | FLE | 10BN OFH
PIS | @pcs | ¥ | v | POVT | RLE | PLE PEE wqpg | 298f | gL | FLF 6§
Fog, | F¥EE | FOEF | FOFE | Fgop | FROE ¥ v e FREE | FEEL | oz | 10EndE OFH
wF | PRCE | | oFg | PXEE | 2PEF | BT PLE gel g ELY ggg | 2q¢E | W g enxs
FUCL | FOLL | FIEL | FOM | FipL | FIOE | FOS IFF FLL FROT | FULIT | FoIZ | oueys
e | PWE | A% grT | PALT | #pfg | AT PEE gegs | QEVE | Ops | aqpy | 1B ) joene
FECL | FRIL | FIEE | FOLF | Fgpy | FOOZ | FEEF | FEF FFE FLE | F6I2 | Friz | douey3
T | TR | AP my | LT | eppg | 29 PYE gepe | QELG | QET | 209°C | %y iapmod
FEOL | FIAL | FIEL | FImb | Foo) | FME | FLW | FIF FIg FRIE | F6IT | FSiZ uolug
ace | epgg | oo | YOL | POZE | eprp | epg PLT geg g 9gf | 29k | 2093°C | % g J2pmod
FLOL | FIOL | FUEL | wozp | oy | FEIE | FiF | FIF Fif FOLE | FMT | FuE uolug
- ecr | ez T appe | pacg | EpE qig g WY | 9TV | L | o sk
FIKE FILE ¥ 88l FEIT F 3T Frelk | F90E | Fpoos Foge FIZL FEE | FOLE
BET | BWE | BST | 9R0C | R | BT [ T | ¥ | AE | EEE | mT | ET |
FE0L | FUIE ¥ 96 Fop | FO0R | FIL | FEES | FOES | wcze | ram | FiMV | 3o
g g 3w 09 feQ | 0f feg | swn Jeal)
04 feqg | of feg 0137 oa feqg | of feg sz | 18 Reg | of feqQ Q137 0587 | iy
ol +101 70H |0252|04] spidi

100



Biochemical studies on the effect of onion on some blood parameters of rats

o < dije FyoeniiohE -0 am)e JussUn L0 DesOD) BUESL B WslM
pue “Apuengubi|e ep LU0 Bm)el BWEs &ul 0 DeALDE0) LALINPDD BUES SU] Ul BUESLL "BJUSWESN] 5 W) DEUEIDD 0% F BUER Jueassdel BenEn,

qkF q5% qEE 'S IE°E aF’k qES L qQzo qeL0 LrA] T qF°E g g bz
FEEE | F KEF | F SEE FISS FLES FEET FLD FELD F OEROQ | F OF|F OFF FIE PENXS OFH
qkF qF% qQEE 5 TEE qE’k qES’L qQzo Qe 0 ELD TEE 6°E qel’'g W}
F 6T} FELL FLkE FES FIFS FET LD FELD F 890 Fir FoF F B JENES OFH
q¥7¥ OEF ¥ Qe ¥ TEE qz’k EE’) qQzo Qe 0 ELD Bl iy qEE ¢ EFE /8 7 yoenxa
FETE [ F LK FOkk FEES FLES FET FBLD FHLD F B0 ¥ Sy Fi¥ FFE dlpauEL3
qEs Oe} ¥ qES ¥ L aF’k EL) qEo Qe 0 ELD TEE ELF ELF 18} yoEnNE
FETE | F LEE | F EEE FISS FIES FET FRLD FLLD F PO ¥ &r FEF FEE dlpauEL3g
q g% OEL ¥ JEF ¥ TEE qz’k EF’L qQzo qQEL 0 ELD TOEE EiL Sl i ¥ J3pmod
FSIE | F gk | F ERE HIES FLLS FLET LD FLD F 80 ¥ EF FEF FoGE U
qQIF OEF ¥ i 5L qg’k qEg’L qFo qEL0 BT D 0FE HqFE OEE ¢ % ¢ Japmod
F 6T} FEkE F ik FEGS FEES FIET FED FELD FLYD ¥ Sy FEF F A o
EL'Q ki o EFy EL'L EF'L B’} ELD EZD ELD BCE EE'E EBL'F |0]u0D FA-
F EOE F Tk F S0k FECE FLHE FolE FESD FE50 FELD F o FiE FIE
qE'g L PLT¥ qz’k gL’k Pk qz'0 a9z 0 a4qz0 qEdE qoF Mg |o3juoD FK 4
F ELE FELh F 3Tl FFS FEHS ke FEED FoE D F 860 FIF FFF FiF
3w 3w auwn awn JERIL
os feg | gf feQ - 0s feg | of feQ 037 0s feg | of feQ - 0g feg | of feQ - v
a500N|5) PIZE 31 BUIUEIID B3N WEJE

101



M. A Habib, et al.,

Table (7): Liver function enzymes activity of the experimental animals:

Parameter ALT (U/L) AST (U/L)
Time Zer0

time Day 30 Day 60 Zero time Day 30 Day 60

Treatment
+ve control | 48+4.6° | 43x4.1% 40+4.4° 51+4.6° 45+4.3° 42+4.1°
-ve control | 27+4.4% | 27+4.1? 26+3.1° 28+4.6° | 27+4.3% | 2745.1°
O”'O”Zpozw‘jer 35+5.1%° | 38+5.1°° | 41+4.1° | 38+4.7" | 39+53" | 44+4.1°
O“'O”ﬁZWder 344.4° | 37x4.4°° | 4124.3° | 37:4.8 | 38x4.7°° | 46+4.2°
eiﬁgﬁ?i' 'gC/L 3243.8% | 36+4.3" | 40+4.4° 36+5.1% | 38+4.3°¢ | 45+5.1°
eiﬁgﬁ? ‘;' 'gC/L 30.5+4% | 35+4.4%° | 40+4.6° 34+4.4% | 39+5.2°¢ | 46+4.7°°
Hzolegxltl_ra‘:t 37451% | 37+4.1° | 38+51° | 4024.9°° | 41+51° | 45+4.4°
H202 ‘;’;tLraCt 3650 | 37+43.6% | 39+4.4° | 39+4.7° | 4024.4° | 45:4.1°

Values represent means + S.D. obtained from 6 treatments, means in the same column followed by
the same letters don’t differ significantly, and when the means followed by different letters differ

significantly at (p > 0.01).

Results also indicate that onion
ethanolic extract treatment 2 g/L is the
best among all treatments followed by
onion ethanolic extract treatment 1g/L
and both of them showed a significant
decrease which was closed to the normal
control group. These results are in line
with the results published by, Stajner et
al; (2006) and Emamat et al; (2016).

Conclusion
The results of the current study
showed that the ethanol and water

contain a good
phenols and total

extracts of onion
amounts of total
flavonoids.

In summary, treatment of onion was
beneficial to control the hyperlipidemia,
and improving the levels of some blood
parameters such as, total cholesterol,
HDL, LDL, TG, ALT, AST, creatinine, urea,
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uric acid, blood glucose. Those are
indicators for lipid profile, liver function,
kidneys function and blood sugar of the
experimental albino rats.
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