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1. Introduction

The Earth Apple is one of the spring vegetable crops
belonging to the tent family (Helianthus tuberosus). Family
asteraceae of perennial vegetable crops, but are re-grown
annually as the total vegetative dies annually during Win-
ter to give new growths during the spring. The part that is
eaten is tubers that are made up at the end of the legs. The
rhizomes are irregular and have protrusions which are the
eyes that contain the buds and are eaten It is cooked or used
in pickling and is rich in Inulin, which is used in the indus-
try to obtain Sugar inulin also contain phenolic substances
acting as antioxidants °**. The Earth Apple is one of the
most important vegetables in the world. Its biologically
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Earth Apple (Helianthus tuberosus) phenolic compounds were extracted
using two methods ethanol extraction (98 percent ethanol for 24 hours
at room temperature) and water extraction (distilled water for 24 hours
at room temperature). To measure the sum of phenols in the extract, the
Folin-Ciocateu method was used. The alcohol extract gave a higher phe-
nol content of 58.29 mg/g (gallic acid), while the alcoholic extract had
flavonoids 26.63 mg/g (gallic acid). Water extract was phenols content of
42.62 mg/g (gallic acid) while the alcoholic extract had flavonoids 11.23
mg/g (gallic acid). The alcoholic extract from Earth Apple gave the high-
est antioxidant effect at 88.32%, while the water extract was 77.43%. The
inhibitory effect of the added Earth Apple extract oil to inhibit oxidation,
remove concentrations (0.1, 0.15, 0.2 percent) of Palm Oil and Sunflower
oil as it exceeded the reduction of peroxide values during the reservoir
periods (15, 30, 45, 60 days).

active ingredients may be beneficial to a large number of
consumers. It is rich in healthy antioxidants such as carot-
enoids, hydrophilic substances such as phenolic compounds
3431 The Earth Apple was first used for medical purposes
and was gradually used as food . Researchers explained
Earth Apple contains antioxidants, especially beta-carotene,
It has beneficial health effects such as anti-cancer and anti-
oxidants, and in enhancing immunity, as well as the activity
of some carotenoids. Earth Apple is rich in antioxidants,
whether carotenoids or hydrophilic phenols . Although
the content of carotenoids varies greatly between the struc-
tures of the Earth Apple !’
play an important role in the industry. Among the known

| The oils extracted from plants
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species of these compounds, tannins, which were used in
tanning, ink manufacturing, and phenolic compounds in the
manufacture of colored materials. Phenolic compounds are
known as low molecular weight compounds containing an
aromatic ring with one or more hydroxyl groups "', Phe-
nolic compounds are part of plant compounds with a long
history in industries such as tanning skin, wine and inks,
as well as their important role in human health " Inedible
and edible food crops contain multiple phenols with multi-
ple applications in the food, pharmaceutical and cosmetic
industries "’ Phenolic compounds, they join oxidation
processes by breaking down the chain of active reactions,
called "primary oxidation," or by eliminating free radicals,
or "secondary oxidation According to" "'*). Fatty oxidation
occurs in food oils at various stages of processing, storage,
purchase, and even use "', The primary source of palm oil
is the oil palm (Elaeis guineensis). Phenolic compounds,
terpenes, and sterols are the most common phytochemicals
found in palms """, Sunflower (Helianthus annuus L.) culti-
vation has increased dramatically in recent years, owing to
the high quality of its oil, which is suitable for human con-
sumption """, Unsaturated fatty acids (linoleic 56 percent,
oleic 30 percent, linolenic 0.7 percent). It also has a protein
value of 37 percent clopulin, 51 percent clotillin, and 7
percent insoluble oils. Palm oil also contains a number of
amino acids, Tocopherol (vitamin E), beta-sitosterol , and
phytine, both of which are high in vitamin E (tocopherol)
"] Palm's high content of unsaturated fatty acids, such as
linoleic acid, helps to lower LDL, which decreases choles-
terol in the blood and prevents atherosclerosis and blood
vessel disease. It also induces a decrease in blood pressure.
Cholesterol-linked diseases were once common "”. Tri-
glycerides, or esters of triglyceride fatty acid, are found
naturally in oils and fats. Peroxidase is a measure of the ox-
idative oxidation of oils, and therefore of the nature of the

products that contain these oils “* ",

2. Materials and Methods
2.1 Preparation of Plant Extracts
2.1.1 Alcoholic Extraction

I created alcoholic extracts utilizing method **, weigh-
ing 100 g of each sample and adding 500 ml of 98 percent
ethyl alcohol, mixing well, and leaving for 24 hours at
room temperature 25-30°C. The extract was then filtered
using Whatman No.1 filter paper. The concentrated filtrate
was then filtered using a Vacuum Evaporator rotary evap-
orator at a temperature of 40°C, and the packaging was
sealed and sealed in the refrigerator before use, and the
concentrated filtrate was left at the laboratory temperature
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until a concentrated sticky material was collected.

2.1.2 Aqueous Extraction

Prepare the water extracts ', weighing 100 g of each
sample with 500 ml distilled boiling water and mixing
for 24 hours and 30 minutes on a magnetic mixer. Then,
with the Buchner funnel, sprinkle through the Whatman
No.1 filter paper with discharge and concentrate the rotary
vacuum evaporator at 40 °C, it is mounted at laboratory
temperature 30-25 °C, put in dark containers, and held in
refrigerator until use.

2.2 Estimate of Total Phenols

By dissolving 1 g of plant extracts in 46 mL of distilled
water and 1 mL of the Folin-Ciocalteu reagent, the value of
phenols in the water and alcohol extracts of the plants was
calculated The ingredients had been thoroughly combined.
3 mL sodium carbonate (2 percent) Na,CO,, shake for 2
hours, then test absorption at 760 nm. The amount of phe-
nols in the extracts was determined using a standard solu-
tion of Gallic acid at a concentration of 0-100 mg/ml and a
correlation between acid concentration and absorption at a
760 nm wavelength. used the Folin-Ciocalteu method **.

2.3 Estimate of Total Flavonoids

The method described above ** Dissolving 1 g of plant
extracts in 1.5 ml ethyl alcohol and adding an equivalent
amount of AICl;. 6H,O concentration was used to measure
the total flavonoids content in plant extracts (2 percent in
100 ml methanol). The concentration of flavonoids in the
extracts was determined by making a standard solution of
the Rutin flavonide compound with concentrations rang-
ing from (0-100 mg / ml) and measuring the absorption at
367 nm wavelength. By using the graphical relationship
between acid concentration and absorption, the volume of
flavonoids was assessed.

2.4 Antioxidant Activity

Antioxidant efficacy in alcoholic and aqueous extracts
was estimated according to the method described in *
using the proposed linoleic acid system *”. Preparation of
a mixture consisting of 4.1 mL linoleic acid (2.5 percent
ethanol), 4 mL per extract, 8 mL phosphate-regulated
solution 0.05 mM and pH = 7 and 3.9 mL distilled water,
incubation at 40°C for 24 hours in dark-brown containers.
Add 0.1 mL of mixture to 9.7 mL of ethanol (75 percent
concentration) and 0.1 mL of ammonium thiocyanate to
calculate the percentage of thiosanate oxidation (30 per-
cent concentration). After three minutes, 0.1 mL chloride
(20 mL molariate concentration) in 3.5 percent hydrochlo-
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ric acid, and then measuring absorbance with a 500 nm
wavelength, the control sample was prepared in the same
way as the above but with 4 mL ethanol instead of plant
extract. Calculation rate of linoleic acid peroxides was
calculated according to the following equation:

Read the absorption of the model
Read the absorption of the control sample

Antioxidant effectiveness% = 100- 100

2.5 Antioxidants in the Oil

I followed the method described by Scott (1965) and
then dissolving 0.02% of the industrial antioxidant BHT
and phenolic extracts 0.1,0.15, 0.2% in the ethyl alcohol
and added to the sunflower oil and palm oil samples at 45
°C to equal the final concentration of antioxidant in the oil
as stated ®*, then mix the mixture well and incubated the
degree Heat 45°C and put another model of oil free of the
antioxidant promised a comparison model. The antioxidant
efficiency of the oil was followed for 60 days by estimating
the peroxide value according to the method mentioned in .

3. Results and Discussion

3.1 Total Content of Phenols

Figure 1 appears the contrasts between water and alco-
holic extracts in phenolic compounds of the Earth Apple
with 58.27 mg/g for the extracts and 42.62 mg/g for the
water extricate. The contrast within the sum of phenolic
compounds between water and alcoholic extracts is due to
the nature of the partitioned compounds and the dissolv-
ability of total solvents utilized for extracts. °” The con-
trol of water extracts contains little amounts of phenolic
compounds compared with tall levels of alcoholic extracts
due to ethanol effectiveness within the extracts of poly-
phenols and tannins from the plant °".

58.27

60
42.62 50
40

30

mg/g

20

10

1-Quantity of phenols in alcohol extract
2-Quantity of phenols in water extract

Figure 1. Total substance of phenolic compounds in Earth
Apple extricate
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3.2 Total Flavonoids Content

Figure 2 appears the sum of flavonoids in water and liquor
extricate from Earth Apple extricate. The most noteworthy
concentration of flavonoids within the Earth Apple extricate
was 26.61 mg/g, taken after by Earth Apple (11.25 mg/g).
The total flavonoids in water alcohol extricate are due to the
high ethanol resistance of phenolic compounds for diverse
sorts of natural products compared to other solvents .

Earth Appie Extract
26.63 30

25

20

15

g/mg

11.23
10

1-Quantity of flavonoids in alcohol extract
2-The amount of flavonoids in the water extract

Figure 2. Total flavonoids content of Earth Apple extract
3.3 Antioxidant Activity

Figure 3 shows the effectiveness of antioxidants be-
tween prepared extracts, industrial antioxidants, and alco-
hol and water extracts. Oil extracts from the Earth Apple
gave the highest antioxidant effect of 88.32% and was
lower than BHT 96.21%. The water extract of the Earth
Apple gave an antioxidant effect of 77.41%. The contrasts
between water and alcohol extracts in antioxidant viability
values may be due to the nature and concentration of phe-
nolic compounds found in plants as well as to the sort and

nature of the dissolvable ®***,

Earth Apple Extract

96.21
100
77.41

50

%Antioxidant efficacy

Alcoholic

Figure 3. Antioxidant efficacy in the extract of water and
alcohol.

3.4 Obstruction of Oil Oxidation
3.4.1 Palm Oil

Table 1 shows the effect of alkaline extract of pheno-
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lic substances (T1, T2, T3) in concentrations (0.1, 0.15,
0.2) as well as the T4 water extract at a concentration of
0.2% and compared with the control sample TS5 (with-
out addition) and another sample T6 added (BHT) to the
values of peroxide of Palm oil stored for periods (15, 30,
45, 60) day and temperature of 45 °C the results showed
that the T3 concentration was higher than 0.2% for the
60 day storage period of 2.81 Meq/kg oil compared to
the T6 treatment using industrial antioxidants (BHT) of
3.02 Meqg/kg oil if there were no significant differences at
0.1, Compared to the control sample of 11.0 Meq/kg of
olive oil for 60 days, with significant differences between
the results this means that natural substances can be used
instead of industrial materials to preserve oils and get
better results without side effects on public health because
the antioxidant mechanism inhibits oil oxidation during
storage periods due to its interaction with free radicals or
decomposition of peroxides or formation of complexes
with metal ions . Research showed that the value of
peroxide in olive oil and canola oil was about 10.62.5.73
Meq/kg oil respectively P\

Table 1. Effect of the Earth Apple extract Peroxide values
(Meq/kg) for Palm Oil for different storage periods and

storage grade 45°C
Storage Dura- Treatment Oil*-
tion(Day)  TI T2 T3 T4 15 T  Fruit
0 6.04 6.04 6.04 6.04 6.04 6.04 --
15 542 511 483 442 8.04 3.02 5.14
30 4.11 3.41 283 3.03 8.04 3.02 4.07
45 342 341 3.04 4.02 842 3.02 422
60 442 3.02 281 3.01 11.00 3.02 4.54

(T1) %0.1 Alcoholic ( T2) 0.15 %Alcoholic (T3) 0.2 % Alcoholic
(T4) 0.2 % water (T5) Control (T6)0.2% BHT

3.4.2 Sun Flower Oil

Table 2 appears the impact of Earth Apple extricate
on the peroxide values of sunflower Oil for distinctive
capacity periods and at 45°C all medications appeared an
viable anti-oxidant impact of sunflower oil and essentially
compared to the control test TS and the mechanical an-
tioxidant T6, comes about appear that all concentrations
appeared inhibitory viability to repress oil oxidation but
to shifting degrees based on concentrations antioxidant
action expanded with expanded concentration. there was
no noteworthy contrast between the peroxide values of
the most elevated concentration and its esteem with the
mechanical antioxidant, whereas there was a quick incre-
ment within the peroxide esteem of the TS control test
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18.0 Meqg/kg and medications (T1, T2, T3, T4) appeared
the next impact of mechanical cancer prevention agents
amid the 60 day capacity period (3.43, 3.22, 3.22, 4.03)
Meq/kg, whereas T6 (4.80 Meq/kg) in this respect, plant
extracts have appeared tall antioxidant movement due to
their capacity to restrain oxidation of fat and oils for their
capacity to tie press, which is among the compounds that
are characterized by compelling phenolic compounds in

these plant extracts ",

Table 2. Effect of Earth Apple extract on peroxide values
(Meq / kg) for Corn Oil for different storage periods and

storage grade 45 C
Storage
Duration Treatment
e
(Day) Oil*Fruit
T1 T2 T3 T4 TS T6
0 8.10 8.10 8.10 810 &.10 8.10
15 5.41 4.62 421 500 11.03 3.00 5.54
30 6.02 443 3.60  3.02 16.04 3.00 6.01
45 5.02 4.62 440 3.02 16.05 3.00 601
60 3.43 3.22 322  4.03 18.00 4.80 6.11

(T1)%0.1 Alcoholic ( T2) 0.15 %Alcoholic (T3) 0.2 % Alcoholic
(T4) 0.15 % water (TS) Control (T6) 0.2% BHT

4. Statistical Analysis

Complete Randomized Design (C.R.D) was used to
analyze all the studied factors as statistically analyzed.
These factors were tested using a least significant differ-
ence (L.S.D.) at a probability level of 0.05 °*.

5. Conclusions

The results showed that the quantities of phenols ex-
tracted alcoholic higher than the extraction of water from
the Earth Apple, and added to different concentrations
helped to an increase in stability for vegetable oils more
than 60 days at a temperature of 45 °C.
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