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Abstract:
Avicennia marina   as a pioneer tree species of mangrove 

which belonging to the family Verbenaceae, is a cosmopolitan 
species widely distributed along tropical and subtropical coast-
lines. The barks, leaves, fruits and gum of this species have been 
used as traditional medicine in many parts of the world to treat 
skin and tooth diseases.Methanolic crude extracts of Avicenna 
marina seedlings was evaluated for its antimicrobial activity and 
phytochemial screening.  The results have shown that the extract 
attempt to inhibit the growth of six species of Bacteria and fungus 
which were Bacteria, Bacillus subtilis, , Escherichia coli , Pseu-
domonas aeruginosa  and Staphylococcus aureus  in addition to  
Fungus, Aspergillus niger and  Candida albicans    . The metha-
nol extract of seedlings has significant effect on bacteria and fun-
gus with inhibition zones ranging from 10 to 12mm and 11 to 
17 mm respectively whereas it showed no antimicrobial activity 
against all microorganisms with aqueous extract .The results of 
the quantitative photochemical  screening of the extract showed 
that the extract contains more amounts of Tannins, Coumarins , 
Triterpenes and Saponins as compared to the concentrations of  
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Sterols whereas Flavonoids  and Anthraquinones  are not found in 
the extract . In addition , Avicenna marina seedlings primary  pro-
ductivity expressed Fats, Proteins, Fibers ,Ash and Carbohydrates 
content  had been also estimated in the present study. 
Key words : Mangrove ; Avicenna marina ; Seedlings ; Antimicrobi-
al ; Phytochemial screening 
الفحص الكيميائي النباتي والنشاط المضاد للميكروبات لبادرات المنجروف 

نوع أفيسينيا مارينا ضد بعض الممرضات
ــاث  ــد الابح ــار البيولوجية-معه ــوم البح ــادر ســقا –اســتاذ مشــارك –قســم عل ــد الق د. عواطــف عب

ــر. ــة الحــر الاحم ــة –جامع البحري
أ. منال سليمان بشير – قسم التخطيط والبحوث-هيئة الموانئ البحرية -السودان

المستخلص:
ــروف  ــدة للمنج ــواع الرائ ــن الأن ــا )Avicennia marina(، م ــينيا مارين ــجيرات الأفيس ــجار وش اش

)ويعــرف باللغــة العربيــة باســم القــرم( وهــي تابعــة لفصيلــة Verbenaceae، وتعُــد مــن الأنــواع واســعة 

الانتشــار عــى الســواحل الاســتوائية وشــبه الاســتوائية حــول العــالم. ونجــد ان قشــورها وأوراقهــا وثمارهــا 

وصمغهــا قــد اســتخدمت في الطــب التقليــدي في منــذ زمــن بعيــد ،لعــاج أمــراض الجلــد والأســنان.هدفت 

هــذه الدراســة إلى تقييــم النشــاط المضــاد للميكروبــات للمســتخلص الخــام الميثانــولي لبــادرات أفيســينيا 

مارينــا، بالإضافــة إلى إجــراء فحــص كيميــائي نبــاتي لتحديــد مكوناتــه الفعّالــة. وقــد أظهــرت النتائــج قــدرة 

المســتخلص عــى تثبيــط نمــو ســتة أنــواع مــن الكائنــات الدقيقــة، شــملت أربــع ســالات بكتيريــة هــي: 

 ،Staphylococcus aureusو ، Pseudomonas aeruginosaو ، Escherichia coliو ،Bacillus subtilis

ــولي  ــات هــاا: Aspergillus niger وCandida albicans.ســجّل المســتخلص الميثان ــن الفطري ونوعــن م

للبــادرات  نشــاطاً واضحًــا ضــد البكتيريــا والفطريــات، حيــث تراوحــت أقطــار مناطــق التثبيــط بــن 10 

ــاد  ــاط مض ــائي أي نش ــتخلص الم ــر المس ــن لم يظُه ــات، في ح ــم للفطري ــا، و11 و17 م ــم للبكتيري و12 م

للميكروبــات تجــاه جميــع الكائنــات المختبرة.وأوضحــت نتائــج الفحــص الكيميــائي النبــاتي الكمــي احتــواء 

ــة  ــات مقارن ــات، والصابونين ــات، والترايتربين ــات، والكومارين ــن التانين ــة م المســتخلص عــى نســب مرتفع

بتركيــزات الســتيرولات، بينــا لم ترُصــد أي آثــار لـــالفلافونويدات أو الأنثراكينونات.كــا تــم في هذه الدراســة 

ــات،  ــون، والبروتين ــن الده ــا م ــث محتواه ــن حي ــا م ــينيا مارين ــادرات أفيس ــة لب ــة الأولي ــر الإنتاجي تقدي

والأليــاف، والرمــاد، والكربوهيــدرات.

الكلــات المفتاحيــة: منجــروف )القــرم(؛ Avicennia marina؛ بــادرات؛ مضــادات الميكروبــات؛ الفحــص 

الكيميــائي النباتي.الســودان.
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Introduction:
Mangroves are delicate complex and dynamic ecosystems 

located between land and marine waters along the tropical and the 
sub-tropical coastal lines of the globe, few people could determine 
what mangroves are, and still also undervalued (Zahran 2010) 
Mangrove shows various types of vegetative growth ranging 
from shrubs to well-developed high trees , mangrove ecosystems 
are threatened worldwide due to aspects such as reclamation of 
mangrove lands for agriculture, aquaculture, horticulture, human 
settlement, industries and salt production. Due to natural stress-
es projected from climate change and desertification coupled with 
coastal pollution with heavy metals and petroleum recently, the 
stress increased upon these fragile ecosystems(Sugga&Nasr 2024). 
Mangroves all over the world have countless uses for both nature 
and human beings as source of lively hood, they could be used 
as material in building houses, ships and boats. (Zahran,2009). In 
Sudan mangrove stands occur in the intertidal protected estuar-
ies along the Rea Sea coasts ,occupying  more than 26 locations  
showing luxuriant growth in some locations such as Ashat Hkor 
Strab Shinaab, Halout, Kilo Tammanina, Maroub, Inkaifal ,Salak 
and Hosheri  ,Mangroves are known as fresh fodder for camels, 
nurseries for many species of commercial fishes, and source of 
some medicinal products  ( Mouafi et al,2014,).

This study is conducted mainly to fill-in the gap of knowledge 
in the field of mangrove seedlings information, and lightened  the 
opportunities of using  such endangered marine plants  as source 
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of safe natural  marine products . It also offer information about  
the  distribution mode   and seasonality  abundance of seeds and 
naturally growing seedlings in mangrove forests in Sudan .
Objectives  of the study:

1.	 Screening the chemical and phytochemical constituents of 
Mangrove seedlings (Avicenna marina sp.)which grows 
under high stress due to high temperature and salinity of 
Red Sea region . 

2.	 Assessment of qualitative effects of the abstract prepared 
from whole A. marina seedlings (roots cotyledons leaves 
and stems) potency as antibiotic and growth regulating  
factor ,on selected some Bacteria an fungi pathogens (both 
aqueous and ethanol Abstracts). 

3.	 Identify the physical characteristics of soil used in the 
mangrove nurseries to identify suitable requirements 
needed for seedling production. . 

4.	 Assessement of socioeconomic value of mangroves to the 
coastal community. 

Literature Review:
Mangroves are essentially land plants that can tolerate sa-

linity where the nature of mangrove establishment depends on 
tidal movements, inundation frequency, soil type, salt contents, 
water salinity and light intensity (Mohamed1984) mentioned that 
mangroves exist since the early Oligocene about 55 million years 
ago which means that mangroves are prehistoric plants. Phono-
logical characteristic of mangrove flowering and seeding is relat-
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ed directly to the degree of air temperature where the maximum 
flowering peaks were observed at 25 ˚C and the minimum at 18 
˚C for most of mangrove species Avicenna. marina under the fam-
ily Avicenniaceae is the most globally spread mangrove species 
.It shows high tolerance to temperature and salinity and optimum 
growth between 20˚C and 12˚C, although it exists along the Red 
Sea coast where the average temperature exceeds 42 ˚C in sum-
mer (Abdul Fatah,2015)., A.tomentosa, A.tonduzii, A.cicolor,and 
A.nitida xxx . A.marina (family Avicenniaceae) is a mangrove 
species that wildely spread, This species produces numerous erect 
pencil-like (pneumatophores) with lenticels covering the root sur-
face. Flowering may occur throughout the year. Usually the seeds 
starts germination before detaching from the mother tree, it’s then 
called propagule. A. marina propogules are greenish-grey and 
heart-shaped with and apex that is rounded or having a short peak 
(Shigeyuki Baba, et al 2016). The  global mangrove coverage has 
been variously estimated at 106 hectares  where Luxuriant man-
grove forest flourish along muddy or sandy shores protected from 
strong waves  and storms (Prabhu .et al,2012 .Mangrove massive 
root system or the pneumatophores impede the tidal movement 
thus accelerating deposition of silt and fine clay material (Mo-
hamed,1984). They are good breeding and nursery grounds for 
fishes and many other marine fauna and flora. The root systems 
of such unique trees provide ideal breeding, nursery and feeding 
shelter for a diverse range of marine aquatic lives (Zahran,2007) 
. Mangrove plants are rich in a wide diversity of phytochemical 
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like tannins, Terpenoids, Flavonoids, alkaloids, found to have an-
timicrobial activities,( in addition medical plants have been used 
for centuries for remedies of human disease because they contain 
components of therapeutic importance (Mouafi et.al, 2014).In 
many countries mangroves were used either as raw plant materi-
al, or after conversion to other product. Prabhu et al,2012). Man-
groves also serve as a good locations for bees to produce honey 
Mangrove provide nutritional  material directly or indirectly for 
fish, crabs, shellfish, prawns and edible snakes and worms. (Ab-
dulrazzaq,1994) Mangroves are richest source of phytochemical 
due to presence of important chemical compounds such as carbo-
hydrates, alcohols, amino acids, many fatty acids, lipids and phe-
nolic compounds ( Prabhu et al ,2012). Mangrove leaves contain 
amino acids, vitamins and minerals which help in the growth and 
development of marine organisms. (Khafagi et al,2003). In tradi-
tional medicine, the leaves fruits and bark of A.marina are used to 
treat skin diseases   while the stems are used to treat rheumatism, 
smallpox and ulcers (Abeysinghe,2010 ). Seedlings of mangrove 
contain large amounts of aerenchyma. In the first year of growth, 
they do not produce pneumatophores, and the only access route 
for oxygen transportation from the root to the gas spaces through 
the stem. Seedlings of A.marina have been shown highly resistant 
(Skelton et al, 2006)In many countries mangrove seeds and seed-
lings are cooked and eaten as vegetable, coastal populations in Gu-
jarat, an India, collect the foliage of A.marina as fodder for their 
cattle.  It serve as lives tock forage for camels (Bashir,1998).These 
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conspicuous  Mangrove  eco-systems have been under stress due 
to many factors including, overgrazing, cutting, pollution, physical 
modification of the coastal habitat, and land use changes , so There 
is amassing  need for their conservation (Arun Kumar et al,2010).  
Based on available directory, of all the climate change outcomes, 
relative sea level rise might be the greatest threat to mangrove., 
standards and  indicators of change in response to effects from cli-
mate change, while regional observation  networks are needed to 
observe these responses to enable adaptation.Adaptation measures 
should consider expected mangrove losses and improve resistance 
to climate change. (Arun Kumar et al,2010).Mangrove extracts 
could be a probable source for stuffs against mosquito larvae, bac-
terial, fungal, ulcers, plasmodia and tumors. A. marina has proved 
to have numerous medicinal properties and show anti-cancer ef-
fects (Prabhu et al,2012 and Mouafi et al,2014).

Pathogenic bacteria includes many harmful species which 
infect plants and animals causing damage and serious complica-
tions on life performance ,among those pathogenic bacteria were     
Pseudomonas aeruginosa:-Bacillus subtilisStaphylococcus au-
reusو, Escherichia coli ,-Candida albicans ,and spergillus niger 
.Sudanese have mass of curative methods, techniques and reci-
pes. The Atlas of medicinal plant published in 2000    reported 
many of these Sudanese medicinal plants. In different regions of 
Sudan as common practice, people collect medicinal plants from 
their natural habitats depending on their traditional experience for 
home consumption and/or commercial issue(Baba,2016). Man-
grove leaf extracts are non toxic to humans and are source for 
regulating Antioxidant ,choosing the best solvents for extraction 
of valuable amino acids from mangroves  concluded  that it con-
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tains seven kinds of essential amino acids within its constituents, 
(mouafi et al ,2014). In the future, it would be preferable to promote 
the use of traditional herbal remedies by conversion of raw plant 
material into more sophisticated products instead of completely 
replacing the traditional remedies with synthetic products from in-
dustrialized countries. (Prabhakaran, 2012).Herbalists  in Sudan 
for different purposes  have used many plants as the unique geo-
graphical position of Sudan offer great opportunity for research in 
plant fields, the most important of which is medicinal and aromatic 
plants. About 80% of the world population still count on medicinal 
plants for health care. Around 20% of the drugs in modern phar-
macopoeias are plant-driven either as pure phyto-pharmaceuticals 
extracted from plants or as semi-synthetic derivatives. (Hassan et 
al, 2012).Natural products have played a necessary role in antibi-
otic drug discovery with most antibacterial drugs being derived 
from natural sources.. (Parekh et al,2007).Mangrove ecosystem 
are used as source of flavoring agents, textiles mats, paper, hous-
ing, baskets, boats and tap cloth and also used as staple food in 
many countries (Abdulrazzaq,1994;Prabhu et al,2012)..The new 
concept of  blue economy is not just about market chance it also 
provides for the protection and development of more insensible 
‘blue’ resources such as mangroves which is a carbon sequestra-
tion ecosystem that increase , and coastal resilience to support vul-
nerable states and mitigate the often(IGAD ,2023) 
Material and Method:

Samples of seeds and sediment were collected from ( Ki-
lo-Tamania stand at Amwage park) .Then transferred in plastic 
bags to be cultivated in the nursery of the forestry administration. 
Survey and visual observation and literature review at KiloTam-
mania ,Klanaeib and Halout during field visits were carried in sum-
mer and winter to offer information about availability ,distribution 
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mode   and seasonality  abundance of seeds and naturally growing 
seedlings at mangrove forests. The Study area  is affected  by 
the Red Sea large saline water body which  gives the  region its 
peculiarity in the local characteristics of climate, especially tem-
perature, rainfall, atmospheric, humidity and nature of wind. The 
temperature is generally high as 46 C˚ may be experienced in sea-
side especially during July and August.   The mean temperature is 
between mean 23.0 C˚ and 33 C˚. The total Annual rain fall of the 
Red Sea coast is generally very low and in-consistent (Abdulfa-
tah ,2015). Material preparation ,the seeds were weighed using 
assertive scale some of small seeds  medium size and large seeds 
were weighed . The material used for experimental plant material 
was  harvested after 45-60 days from the  forestry nursery where 
they were grown in plastic bags ,watered with brackish water. The 
air temperature, salinity of Red Sea water during the season of 
cultivation was reported from literature.The harvested seedlings 
were dried under shade and then grinned. for further microbiolog-
ical tests.Plastic bags were used for sediment and seeds collection 
.Photographic prints of different vegetation was taken using mo-
bile camera .Experimental work was supplemented by two ques-
tionnaires addressed to candidates selected randomly from Port 
Sudan community.

Extraction Was carried using distilled water and ethanol 
(aqueous and ethanol) by the suxolite device. Method.(Parekh and 
Chanda, 2007). The Phytochemical screening of the seedlings 
contents was conducted as for Phenolic Flavonoids: One ml of 
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filtrate with 2 ml of 10% lead acetate gives brown precipitate Test 
for Terpenoids: One ml of the filtrate with 2ml CHCl is carefully 
added to few drops of concentrated H2SO4. An interface with a 
reddish brown coloration will be formed. Test for Steroids: To 
one ml of the filtrate, 10 ml. chloroform and 10 ml of H SO is 
slowly added by the  sides of the test tube. Upper layer turns red 
and sulphuric acid layer showed yellow with green fluorescence.
Test for Saponins: One ml of filtrate with 2 ml distilled water, is 
shaken vigorously and allowed to stand for 10 minutes. Develop-
ment of foam on the surface of the mixture, lasting for 10 minutes 
indicates the presence of saponins. (.mouafi et al ,2014).  DPPH 
(2,2-diphenyl-1-picryl-hydrazyl-hydrate 2,2-diphenyl- 1-pic-
ryl-hydrazl-hydrate) Methodwas used for detecttion antioxi-
dants. The DPPH radical scavenging was determined according 
to the method of (Farzana et.al ,2005) with some modification. In 
96-wells plate , the test samples were allowed to react with 2.2Di 
(4-tert-octylphenyl) -1-picryl-hydrazyl stable free radical (DPPH) 
for half an hour at 37˚c.The concentration of DPPH was kept as 
(300µM).The test samples were dissolved in DMSO (Dimethyl 
sulfoxide) while DPPH was prepared in ethanol. After incubation, 
decrease in absorbance was measured at 517nm using multiplate 
reader spectrophotometer. Percentage radical scavenging activity 
by samples was determined in comparison with a DMSO treated 
control group (Farzana et al,2005) . As for Cytotoxicity screen-
ing:-Micro-culture-tetrazolium MTT-assay was utilized to evalu-
ate the cytotoxicity of plants. This colorimetric assay is based on 
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the capacity of mitochondria-succinate dehydrogenase enzymes 
in living cells to reduce the yellow water soluble substrate 3- (4, 
5-dimethyl thiazol-2-yl)-2, 5-diphenyltetrazolium bromide (MTT) 
into an insoluble, blue colored-formazan, a product measured 
spectrophotometrically. Since reduction of MTT can only occur in 
metabolically active cells, the level of activity is a measure of the 
viability of the cells (Patel et al,2009).Cell Line and Culture Me-
dium:Vero (Normal, African green monkey kidney) cells were cul-
tured in a culturing flask containing a complete medium consisting 
of 10% fetal bovine serum and 90% minimal essential medium 
(MEM) and then incubated at 37 º C. The cells were sub cultured 
twice a week.Cell counting:	 Cells were counted using the 
improved Neubauer chamber. The cover slip and chamber were 
cleaned with detergent, rinsed thoroughly with distilled water and 
swapped with 70% ethanol, then dried.  An aliquot of cell suspen-
sion was mixed with equal volume of 0.4% trypan blue in a small 
tube. The chamber was charged with cell suspension. After cells 
had settled, the chamber was placed under light microscope. Using 
40 X objective, cells in the 4 large corner squares (each containing 
16 small squares) were counted. (Parekh and Chanda, 2007). MTT 
assay:Serial dilutions of extract were prepared in a 96 well flat 
bottomed plate (Nalge Nunc, Inter.). The outer walls of the plate 
were filled with 250 µl of in-complete culture medium except the 
last row 6 middle wells (B - G), which were used for the negative 
control receiving 50 µl of culture medium and 2µl of sterile 0.5% 
Triton X. 50 µl/wells complete culture medium (CCM) were add�-
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ed and 30 µl more were added to second column wells (B – G) 
that were used as first extract dilution wells. To the first dilution 
wells in the row, 500 µg of c suspension extract were added to the 
80 µl. extract were then serially diluted by two-fold dilution from 
well B3 till B11 by transferring 250 µl to the next well after proper 
mixing. From the last dilution wells (B-11), 50 µl were discard�-
ed. Each compound was tested in triplicate. Cell suspension in a 
complete culture medium containing 2.5 X 105 /ml was properly 
mixed, and 150 µl of it were transferred into each well of the plate. 
The plate was covered and placed in 5% CO2 incubator at 37 ˚C 
for three-five days (72 hours-120 hours). On the third/fifth day, 
the supernatant was removed from each well without detaching 
cells. MTT ((3- (4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazoli-
um bromide, a yellow tetrazole) stock (5 mg/ml) was prepared 
earlier in 100 ml PBS (phosphate buffer saline). MTT suspension 
was vortexed and kept on magnetic stirrer until all MTT dissolved. 
The clear suspension was filter sterilized with 0.2 µ Millipore filter 
and stored at 4 ˚C or – 20 until use. MTT was diluted (1:3.5) in a 
culture medium and brought to room temperature. To each well 
of the 96 well plates, 50 µl of diluted MTT were added. The plate 
was incubated further at 37˚ C for 2 to 3 hours in CO2 incubator. 
MTT was removed carefully without detaching cells, and 200 µl 
of DMSO were added to each well. The plate was agitated at room 
temperature for 15 minutes then read at 540 nm using micro plate 
reader. The percentage growth inhibition was calculated using the 
formula below:
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% cell inhibition = 100-{(Ac-At)/Ac} × 100
Where, At = Absorbance value of test compound;      Ac 

=Absorbance value of control.
All data were presented as means ± S.D. Statistical analysis 

for all the assays results were done using Microsoft Excel program 
(2010).. 
Antimicrobial Tests:-

The analysis was done at the National Research Center in 
Khartoum test microorganisms
Bacterial microorganisms: 

The tested organisms include Bacillus subtilis (Gram + ve 
bacteria) ,Staphylococcus aureus   (Gram +ve Bacteria),Esche-
richia coli (Gram -ve bacteria),Pseudomonas aeruginosa  (Gram 
-ve bacteria)  

Fungal microorganisms: Aspergillus Niger and Candida al-
bicans .                                                                                         
Preparation of bacterial suspensions: 

One ml aliquots of a 24 hours broth culture of the test organ-
isms were aseptically distributed onto nutrient agar slopes and in-
cubated at 37 º C for 24 hours. The bacterial growth was harvested 
and washed off with 100 ml sterile normal saline, to produce a 
suspension containing about 108- 109 C.F.U/ ml. The suspension 
was stored in the refrigerator at 4 °C till used. 

The average number of viable organisms per ml of the stock 
suspension was determined by means of the surface viable count-
ing technique. 
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Preparation of fungal suspension:
The fungal cultures were maintained on Sabouraud dextrose 

agar, incubated at 25 °C for 4 days. The fungal growth was har-
vested and washed with sterile normal saline and finally suspen-
sion in 100ml of sterile normal saline, and the suspension were 
stored in the refrigerator until used.  
Testing of antibacterial susceptibility
Disc diffusion method

The paper disc diffusion method was used to screen the anti-
bacterial activity of plant extracts and performed by using Mueller 
Hinton Agar (MHA). The experiment was carried out according to 
the National Committee for Clinical Laboratory Standards Guide-
lines.

1.	 The antibacterial activity results were expressed in term 
of the diameter of zone of inhibition and <9mm zone 
was considered as inactive; 9-12mm as partially active; 
while13-18mm as active and >18mm as very active. 

2.	 The results were expressed in terms of the diameter of the 
inhibition zone: 

3.	 < 9 mm, inactive; 9-12 mm, partially active; 13-18 mm, 
active; 

4.	 >18 mm, very active. (Mukhtar et al 2012) and (Maria et 
al ,2000).

3 .11Crude fats:-
The required test was carried out by using official method, the 

analysis result are showed bellows as average value and expressed 
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per dry weight of the sample (w\w %). (Zimmermann et al, 1994)
3.12 Minerals :-

Was conducted accrdey to(Ong.et al.,1985).   
3.13 Sediment Characteristics :-

For sediment texture and grain size sieve was used to deter-
mine sediment particle size that ranges between <2mm to 0.023 
mm(Ong.et al.,1985).the weight of each fraction is then recorded.  
3.14Statistical Analysis :

Collected data was analyzed using the most widely used sta-
tistical methods including the analysis of variance (test ANOVA).
All values were represented in tables and plotted in histogram
Results and Discussion:

seedlings and young vegetation occupies the coastal zone 
land side and spread under the canopy of the mother tree. Discre-
tion of A. marina seeds and seedlings 

A. marina seeds as shown in plate (1) are yellowish greenish 
at maturity, they are elliptical average weight is between 10.0 to 
15.0 gm and average dimension is (6.2 x4.3 cm) the seedlings re-
semble bean pods (Zahran ,2007).
4.1Phytochemical screening of A. marina:-

The results of the study proved that A. marina seedlings 
constitutes of many important phytochemicals.   Its relevant to 
mentioned that  the study findings were in  agreement with ( Fou-
kia etal2014 ; Prabhu et al ;2012 and Khafagi etal,2003) where 
Tritepenoids, Glycoside, Steroids were reported,  and disagreed  
with(Foukia etal,2014and Khafagi etal,2003).  in the presence of  



Dr. Awatif  Abdelgadir Sugga - A.Manal Bashir  

104
 مجلة القُلزم  للدراسات الجغرافية والبيئية العدد العشرون -دورية - جمادي الآخرة - رجب  1447هـ - ديسمبر 2025م

Sapoones ,Coumarens ,and absence of  Anthroquines and Alka�-
loide in the present study (Table 1).

Table (1) phytochemical screening of A. marina seedlings
Component Coexist

Tannins +++
Spoonines ++

Conumarins ++
Steroids +

Glycoside +
Triterpenes ++
Flavonoids -

Anthroaquinones -
Alkaloide -

Key:-
+++ = Strongly present
++ = Moderatel present
+ = Poorly present
- = Absent
4.2  Antioxidants evaluation:-

The result as shown in table No. (2) Reveled that A. mari-
na seedlings constituent of Antioxidant compared to Propyl gal-
late (standard) was 92 ±0.02 this is in agreement with (Parekh et 
al,2007)

Table (2) Anti-Oxidant contents of A.marina seedlings 
DPPH Assay
No Sample cod DPPH%
1 Mangrove 92 ±0.02
2 Propyl gallate (standard) 950.02±
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4.3 Cytotoxicity Screening of A.marina seedlings:-
Micro-culture-tetrazolium MTT-assay was utilized to evalu-

ate the cytotoxicity of A. marina seedlings. The result proved that 
the Ethanol extract is not toxic as shown in table . (3 ) 

Table (3) Cytotoxicity Screening of A.marina seedlings eth-
anol abstract

No
Name of 
Extracts

Concentration IC50(µg/
ml)

IC50Inhibition(%) SD
500 250 125

1 Man-
grove

68.3 60.3 49.7 124.2 >100

2 Control 96.3 <30
Key:-
SD :- standard deviation.  
 IC50<30µg/ml: high toxic,>100µg/ml: no toxic.
IC: inhibition concentration.
50: means the concentration that   killed more than 50 % of 

the normal cell line.
 Control= Triton-×100 was used as the control positive at 

0.2µg/ml. 
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Fig (1) Cytotoxicity Screening of A.marinaseedlings  eth-
anol abstract

4.4 chemical composition of A. marina seedlings:-
Minerals content of the A. marina seedlings was shown 

in Table (4) high concentration of Potassium (K) were recorded 
while low concentration of Magnesium (Mg) were reported this 
is  disagrees with (Zhran,  2007) who report high concentration of 
Calcium (Ca) and  low  concentration  of phosphorus (P) .

fig (2)  chemical composition of A.marina seedlings .
4.5Crude fats in A. marina seedlings tissue:- 

As for the Crude fats the result of  A. marina  analysis  
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showed that the seedlings contains  about 4.706 % and  this is in  
disagreement with (Zhran,2007)  where they found average per-
centage of crude fats up to 13.9 in the mature mangrove leaves .

4.6 Anti-microbial activity of A. marina Seedlings:-
Assessment of qualitative effects of the extract  prepared 

from   whole  A. marina seedling (roots cotyledons leaves and 
stems) shows its potency as antibiotic and growth regulating  fac-
tor on selected pathogens( both aqueous and )ethanol extracts this 
is in agreement  with (Foukia etal2014)where  the least effect was 
on   Bacillus subtilis  bacteria  . The highest effect was on  Pseuo-
monas aeruginos  bacteria,.

As for fungi this study findings showed that the highest effect 
is on A spregillus niger . 

While the extract using ethanol had  positive effects on the 
selected  pathogens the water extract  showed negative results .

 

Fig (3) anti-microbial activity of A. marina seedlings
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Plate (2 ) showing anti-microbial Escherichia coli of man-
grove seedlings

 

Plate(3) showing Anti-microbial Candida albicans. of 
Mangrove Seedlings.

4.7 Characteristics of Mangrove nurseries Sediment:-
physical characteristics of the nurseries sediment used in cul-

tivation for seedling production is shown in Table (5).
The  result proved that this is the suitable type and it is in  

agreement with(Usife,2019) .
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Fig (4) Sediment texture characteristics at Kilo – Tammania
 4.8 Age of A.marina  seedlings used for extraction:-

The results showed that A. marina seedlings suitable for 
harvest to be used for extraction, were with average height (15) 
cm, age was (54) days while the average fresh weight was (2.89) 
g, and the dry weight was (1.54) g as shown.

The planting material was observed  to be available in suf-
ficient amounts during December to February although the seed-
lings were observed to be available almost during the year round.

The difference in the investigated parameters such as Phyto-
chemical screening, Anti-Oxidant , Cytotoxicity Screening, chem-
ical composition, Anti-Microbial, analysis, between the study re-
sults for A. marina seedlings growing along the Red Sea coasts 
and other studies might be due to environmental characteristics 
of the Red Sea coast where A. marnia grows under stress of high 
temperature , high salinity and low income of fresh water (Sug-
ga &Nasr 2024).Finally, the   results the questionnaire adoted to 
evaluate the level of awareness with the socioeconomic values of 
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mangrove among the local communities  revealed that (63.5%) of 
the interviewed interviewee were aware by mangroves medicinal 
value,(35.4%)used it  in  periodontal diseases,(24.2%) in liver dis-
eases, while (51.5%) of interviewees  acknowledge it’s leaves uses  
in  treatment, (22.2%) use all the plant in treatment, (30.3%) use 
seedlings in treatment, (40.4%)  use mangrove contents  as anti –
oxedant  and(24.2%) anti- tumor.
CONCLUSION:

According to the field surveys to estimate the distribution 
and seasonality abundance of naturally growing A. marina seed-
lings in different locations, the planting material was reported to 
be available in sufficient amounts during December to February in 
2019 although the seedlings were observed to be available almost 
during the year round.

Screening of phytochemical constituents of mangrove seed-
lings A. marina sp which grows under natural conditions shows 
that it contains, very important chemicals  this include) Spooning- 
Steroids Glycoside -Conumarins - Triterpenes –Tannins .(

While, Assessment of qualitative effects of the abstract  pre-
pared from  whole A. marina seedling (roots ,leaves and stems) 
potency as antibiotic and growth regulating  factor on selected 
pathogens( both aqueous and ethanol extracts )  proved that there 
is  adverse effects on four species of Bacteria namely  (Bacillus 
subtilis, Pseuomonas aeruginosa, Escherichia coli, Staphloccus 
aureus, )and two species of fungi  Candida albicans and Aspre-
gillus niger      



Phytochemical Screening and Anti-microbial Activity of Mangrove Seedlings 

111
 مجلة القُلزم  للدراسات الجغرافية والبيئية العدد العشرون -دورية - جمادي الآخرة - رجب  1447هـ - ديسمبر 2025م

The Study  proved that the physical characteristics of the 
nurseries soil required for seedling production consists of (small 
gravel(0.32), rough sand (2.55g), coarse sand(5.74g), average 
sand(8.32g), Fine sand(12.12g), very fine sand(13.11g),  mud 
(54.72g) , clay(3.12g) .  

The awareness level among society about the different uses 
of mangroves shows that (53.5%) of the interviewed were aware 
by its medicinal value.
Recommendations

1.	 Awareness among society about the economic and med-
ical importance of the mangrove plant should be raised.

2.	 Extracting the active components from the seedlings of 
mangroves with technical methods and testing extracts for 
pharmaceuticals and other uses.

3.	 Establishing a data bank with the participation of all rele-
vant research centers 
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