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1. Introduction

Sage is an aromatic medicinal plant belonging to the Lamiaceae family. Its original habitat is the Middle East and the
Mediterranean region. M Sage is extensively utilised in traditional medicine for its antiseptic, anti-scabies, antibacterial, anti-
syphilitic, and anti-inflammatory properties. It is said that it has been used to treat fever and some digestive disorders in several
locations in the Middle East. @ Many researches and studies indicate that sage has a strong antioxidant effect. ¥ Sage leaves are
a rich source of many active compounds, including polyphenols and phenolic acids. The acids comprise caffeic acid, rosmarinic
acid, salvinolic acids, sagecoumarin, sagenic acid, and ferulic acid. The primary flavonoids include luteolin, apigenin, hispidolin,
kaempferol, and quercetin. The predominant phenolic acids in sage species are derivatives of caffeic acid, primarily existing in
a double-bonded configuration, exemplified by rosmarinic acid ! Sage leaves also contain many active compounds such as
alkaloids [*1,
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2. Materials and Methods

Collection Plants

After planting the plant, the leaves of the sage plant were
collected from the city of Mosul, cleaned, washed well and
dried.

Preparation of the Plant Extract

The extraction process was carried out using a continuous
extraction device (Soxhlet), where the sample was ground
after drying for the purpose of extraction based on the polar
scale, starting from petroleum ether and ending with
methanol. If you took 50 grams of the powdered leaf sage
were taken and then placed in the device with the addition of
500 ml of solvent and the device was operated for 8 hours
daily until the solvent used became colorless and the process
was repeated according to the polarity and the raw methanol
extract was taken and the solvent was evaporated using a
rotary evaporator and then the extract was placed in dark,

sterile glass bottles in a cool place to protect it from damage
4, 51

Separation of Phenols from Crude Methanolic Extract:
The main goal of acid hydrolysis process is to break the
glycosidic bond and release phenols from sugar molecules
because phenols are usually not found free but are bound in
the form of glycosides inside the plant. Take 1 gram of
methanolic extract and add 50 ml of hydrochloric acid (1N)
Hcl and heat it at 100°C for an hour, then put the solution in
a separating funnel and add 25 x 2 ml of ethyl acetate with
good shaking, then take the upper layer and ignore the lower
layer, then evaporate the lower layer of ethyl acetate using a
rotary evaporator and keep the phenols in sterile glass bottles
tightly closed and store them until they are used and
diagnosed using an HPLC device 1011,
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Separation of Alkaloids from the Crude Methanolic Extract
Combine 1 g of the methanolic extract with 5% sulphuric acid
and ether in a 50/50 v/v ratio, then transfer the solution to a
separating funnel and shake vigorously for 10 minutes. The
highest two layers will consist of ether, whereas the lower
levels contain the alkaloids that are extracted, leaving the
upper layer disregarded. Introduce 10-molar sodium
hydroxide, followed by the addition of 30 ml of chloroform,
and thereafter position the mixture in a separating funnel,
stirring for 10 minutes. Consequently, the first two layers will
be disregarded, leaving the lowest layer containing
chloroform and alkaloids. They are placed in sterile, opaque
glass bottles until they are diagnosed using HPLC technology

and the inhibitory and antioxidant activity tests are performed
[12]

Diagnosis of Active Compounds using HPLC

The samples were analyzed using HPLC model (SYKAM)
Germany. The mobile phase = (methanol: D.W: formic acid)
(70 : 25 : 5) The column is C18-ODS 25 cm * 4.6 mm) and

the UV detector - 280 nm with a flow rate of 1.0 ml / min 13
14]

Biological Effectivenss
The bacteria used in the study are Pseudomonas savastion,
Acrobacterium tumfaciens

Agricultural media used
The agar nutritional medium was utilised in accordance with
the manufacturer's guidelines.

Antibiotics
The sensitivity of bacteria to antibiotics was tested as shown
in the table 1:

Table 1: Inhibitory effect of standard antibiotics against bacteria used under study

Antibiotic

Acrobacterium tumfaciens

Pseudomonas savastanoi

Amoxicllin (AMC10)

Azithromycin (AZM15) 15 12
Trim Methbrin (TMP10) - -
Nalidixic acid (NA30) 10 -
Ciproder (CIP10) 20 15

(-) no effect.

Biological Efficacy Test

The study assessed the inhibitory activity against the bacteria
through the diffusion method, creating holes of 6 mm in
diameter at three replicates for each bacterium. A prepared
bacterial suspension was applied and compared with the
standard McFarland solution, which was subsequently
incubated. Following a 30-minute incubation at 37 °C to
facilitate absorption, the extract was prepared to evaluate its
inhibitory activity against the bacteria utilised in the study.
Concentrations of 400, 200, and 100 mg/cm3 were achieved
by dissolving 1 gramme of the extract in 2.5 cm3 of dimethyl
sulfoxide (DMSO) to yield a 400 mg/cm3 concentration.
After that, the rest of the concentrations were made by
dilution, then the mixture was sterilized by pasteurization at
a temperature of 62 for 10-15 minutes, then 0.5 microliters of
each concentration were taken and injected using a
micropipette into the agar holes at a rate of three replicates
for each isolate. And incubate at 37°C in the incubator for 16
hours 41,

Antioxidant Activity Test

DPPH test (1,1-Diphenyl-2-picrylhydrazyl) was used to

determine the antioxidant activity of methanolic extract of

sage leaves [®

DPPH (is an organic solvent with a purple color that turns

yellow when in contact with a reducing agent. The method of

work was as follows:

1. Aseries of dilutions of the extract (15.6, 31.2, 62.5, 125,
250, 500) micrograms/ml were prepared and 10 ml of
Methanol:DMSO solution was added to each of them at
a ratio of 9:1.

2. Dissolve 0.02 g of DPPH in 100 ml of Methanol:DMSO
at a ratio of 9:1.

3. Add 0.3 ml of DHHP to each tube.

4. Blank negative control tubes were prepared containing
DPPH solution and Methanol:DMSO solution Only.

5. Sample tubes containing DPPH solution
Methanol:DMSO solution were prepared

6. Then the concentrations prepared from the plant extracts

and
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were added at a rate of 3 replicates for each

concentration.

7. The positive control tube containing DPPH solution,
Methanol:DMSO solution and ascorbic solution was

prepared.

8. The results were read on the spectrophotometer at a

wavelength of 517 nm ]

The results were read according to the following equation:

Antioxidant activity % = [(OD blank-OD sample)/OD

blank] x 100

OD blanlk: negative control tube
OD sample: positive sample tube (%!
3. Results and Discussion

www.agriculturescijournal.com

Diagnosis of phenolic compounds using HPLC

Phenolic chemicals were extracted from the methanolic
extract of sage leaves utilising high-performance liquid
chromatography (HPLC). The findings indicated that the
extract comprised five phenolic compounds: Caffeic acid,
Gallic acid, Kaempferol, Rutin, and Quercetin, the highest
concentration of which was Gallic acid at a retention time of
10.08, while the lowest concentration was Kaempferol at a
retention time of 6.25, and also Quercetin at a retention time
of 3.90, as shown in Table (2) and Figures (1-6). These results
were similar to the study ! on the presence of phenolic
compounds, where 14 phenolic compounds were detected,
The primary chemicals identified were methyl rosmarinate
(24.86 mg/100 g) and ferulic acid (6.06 mg/100 g),
accompanied by five flavonoids, with Rutin, Naringin, and
Quercetin being the principal constituents 241,

Table 2: Phenols compound isolated from sage leaves using HPLC

No. Name Ret.time Con.%
1 Caffic acid 12.8 19
2 Galic acid 10.08 29
3 Kaempferol 6.25 14
4 Rutin 5.97 24
5 Quircetine 3.90 14
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Fig 1: Curve of phenolic compounds isolated from sage leaves using HPLC technique.
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Fig 2: Standard calibration curve for caffeic acid using HPLC technique
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Fig 3: Standard calibration curve for calcic acid using HPLC technique
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Fig 4: Standard calibration curve for camphor using HPLC technique
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Fig 5: Standard calibration curve rutin using HPLC technique
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Fig 6: Standard calibration curve for quercetin using HPLC technique
Alkaloids diagnosis by HPLC shown in Table (3) and Figures (7-9). The findings of this
Two alkaloids were identified in sage leaves, scopolamine study were analogous to those of the study of [8], which
and quinine. The results showed that the scopolamine indicated that the methanolic extract of sage leaves contains
alkaloid appeared at a retention time of 10.08/min at a many active compounds including alkaloids, which parallels

concentration of 30% and the quinine alkaloid appeared at a the findings of our present investigation [??],
retention time of 4.10/min at a concentration of 35% as

Table 3: Alkaloids isolated from sage plant using HPLC technique

No Name Ret.time Con%
1 Scopolamine 10.08 30
2 Quinine 4.10 35
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Fig 7: Curve of Alkaloids compounds isolated from sage leaves using HPLC technique.
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Fig 8: Standard calibration curve for Scopolamine using HPLC technique
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Fig 9: Standard calibration curve for quinine using HPLC technique

Antioxidant activity of methanolic extract of sage leaves

The results of the antioxidant activity showed that the
methanolic extract of sage leaves has a high antioxidant
activity at low concentrations, and the result was the opposite
at high concentrations, i.e. the effect was less than the
standard compound ascorbic acid, as the concentration of
15.6 showed the highest effect of 69.680, while the lowest
effect was at the concentration of 250, of 4.728, as shown in
Table (4) and Figure (10). The reason for this effect is due to
the presence of active compounds in the methanolic extract,
which include phenols and alkaloids, as the study °! showed

their antioxidant effects with good activity exceeding 80%
inhibition at a concentration of 0.01 mg/ml. These results
were similar to the study [, which indicated the presence of
a good amount of phenols and flavonoids, which may be
responsible for the antioxidant activity due to the ability to
remove free radicals of the hydroxyl group present in the
chemical structure, antimicrobial against living organisms
Minute. These results were also similar to the study Pl. The
methanolic extract showed great antioxidant activity and
there is a correlation between the polyphenol content and
antioxidant activity.

Table 4: Antioxidant activity of methanolic extract of sage leaves

Concentrations Ascorbic acid M.S
15.6 13.469 0.13469 69.680 0.69680
31.2 14.421 0.14421 67.176 0.67176
62.5 26.258 0.26258 58.831 0.58831
125 26.938 0.26938 42.837 0.42837
250 54.693 0.54693 4,728 0.0472
500 70.748 0.70748 52.712 0.52712
B MS
; B vitC

Fig 10: A diagram showing the antioxidants of the methanolic extract of sage leaves.

Testing the inhibitory activity of phenolic compounds
isolated from sage leaves

The phenolic compounds isolated from sage leaves showed
the highest effect rate at the concentration of 400 mg/cm3 and
an inhibition amount of 22 mm against Pseudomonas

savastanoi bacteria, followed by concentrations of 200, 100
mg/cm3 with an effect amount of 21.19 mm. The
concentration of 400 mg/cm3 gave the highest inhibition
amount of 13 mm against Acrobacterium tumfaciens
bacteria, followed by concentrations of 200, 100 respectively
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with an inhibition amount of 9.8 mm as shown in Table (5)
and Figure (11). The outcomes of our research were
comparable to the study €1, Phenolic compounds, abundant
in sage, exhibited inhibitory effects against bacteria
(Escherichia coli, Staphylococcus aureus, Bacillus cereus,

www.agriculturescijournal.com

and Salmonella typhimurium), indicating sage's potential
application in the pharmaceutical and food industries as a
natural antibacterial and antioxidant agent. The study 2% also
demonstrated the effect of phenolic compounds on the
antimicrobial activity against B. subtilis.

Table 5: shows the inhibitory effect of phenolic compounds isolated from sage leaves.

Transactions - Types of Bacteria Extract Effect
Acrobacterium Psedomonas
400 13c+0.7 22a+0.4 182
200 9c+1 21a+0.6 15b
100 8c+0.5 19a+0.5 13b
Effect of bacteria 10b 21a

The diameter of the inhibition circle is measured in millimetres.
The figures following (+) denote experimental error.

Mean diameter of the circle calculated using three isolates for each bacterium.
Distinct letters, both horizontally and vertically, denote significant differences at a significance level of 0.01>P.

Fig A: Shows the inhibitory effect of phenols against Pseudomonas savastanoi.

Fig B: Shows the inhibitory effect of phenols against Acrobacterium tumfaciens.

Fig 11: Shows the Inhibitory Effect of Phenolic Compounds in Sage Leaves.

Inhibitory Activity Test of Alkaloid Compounds Isolated
from Sage Leaves

The alkaloid compounds isolated from sage leaves showed
the highest effect rate at the concentration of 100 mg/cm3 and
an inhibition amount of 13 mm against Acrobacterium
tumfaciens bacteria, followed by concentrations of 400, 200

mg/cm3 respectively with an inhibition amount of 12, 10 mm.
The concentration of 100 mg/cm3 gave an inhibition amount
of 12 mm against Pseudomonas savastanoi bacteria,
followed by concentrations of 400, 200 mg/cm3 respectively
with an amount of 9, 9 mm as shown in Table (6) and Figure
(12). This study was similar to the research demonstrating
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that sage extract exhibited antibacterial efficacy against Staphylococcus aureus. Nonetheless, no substantial
Salmonella  typhi,  Listeria  monocytogenes, and antibacterial action was detected against E. coli [7- %]

Table 6: shows the inhibitory effect of alkaloid compounds isolated from sage leaves.
Transactions - Types of Bacteria Extract Effect
Acrobacterium Psedomonas
400 12b+0.5 9c+0.5 11b
200 10c+0.6 9c+0.2 9c
100 13a+0.5 12b+0.2 13a
Effect of bacteria 12a 10b
e  Mean diameter of the circle calculated using three isolates for each bacterium.
o Distinct letters, both horizontally and vertically, signify substantial differences at a significance level of 0.01>P.
e  The diameter of the inhibition circle is measured in millimetres.
e  The figures following (+) denote experimental error.
Fig B: Shows the inhibitory effect of alkaloids against bacteria Pseudomonas savastanoi
Fig 12: Shows the inhibitory effect of alkaloids in sage leaves
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