
996 
Journal of Applied Sciences Research, 9(1): 996-1003, 2013 
ISSN 1819-544X 
This is a refereed journal and all articles are professionally screened and reviewed 
 

ORIGINAL ARTICLES 
 

Corresponding Author: Dr. Mohamed S. Abdel-Aziz, Department of Microbial Chemistry, Genetic Engineering and 
Biotechnology Division, National Research Centre, El-Behoos st., Dokki-Cairo 12622, Egypt 

 E-mail: mohabomerna@yahoo.ca, Mob. +020 100 6333 891 

Bioactive Secondary Metabolites from Marine Streptomyces albogriseolus Isolated from 
Red Sea Coast 
 
1,2Mohamed Shaaban, 3Ahmed S. Abdel-Razik, 3Mohamed S. Abdel-Aziz, 4Azza A. AbouZied, 
3Mohamed Fadel 
 

1Institute of Organic and Biomolecular Chemistry, University of Göttingen, Tammannstraße 2, D-37077 
Göttingen, Germany 
2Chemistry of Natural Compounds Department, Pharmaceutical Industries Division, National Research Centre, 
El-Behoos st., Dokki-Cairo 12622, Egypt. 
3Department of Microbial Chemistry, Genetic Engineering and Biotechnology Division, National Research 
Centre, El-Behoos st., Dokki-Cairo 12622, Egypt 
4Botany Department, Faculty of Science, Zagazig University, Zagazig, Egypt. 
 
ABSTRACT 

 
Seven compounds namely, Butane-2,3-diol (1), N-acetyl-tyramine (2), (3R, 4R)-3,4-dihydroxy-3-methyl-

pentan-2-one (3a)/(3S, 4R)-3,4-dihydroxy-3-methyl-pentan-2-one (3b), benzoic acid (4), cis-cyclo-(Ph, Prol) 
(5a), indolyl-3-acetic acid (6), NB-acetyl tryptamine (7) were delivered from Streptomyces albogriseolus (isolate 
A1) after optimization of culture conditions, scaling up fermentation followed by working up and isolation. 
Structures of the isolated compounds (1~7) were definitely assigned by studies of NMR and MS spectrometry. 
The extract from Streptomyces albogriseolus A1 was reported to exhibit potent antimicrobial activities against a 
set of diverse microorganisms. In this article, we reported the taxonomical characterization of the selected strain, 
upscale fermentation of this strain together with structure determination of produced bioactive compounds. 
 
Key words: Marine Streptomyces, Taxonomy, Bioactive Metabolites, Structural elucidation, Antimicrobial  
                   Activity 
 
Introduction 

 
Most currently marketed antibiotics are natural products of microbial origin, and >120 of the most 

important medicines in use today are obtained from terrestrial microorganisms (Shaaban et al., 2012; Berdy 
2005; Kelecom 2002). Often because of drug-resistance phenomena, 17 million lives every year are lost to 
infectious diseases (Wiedemann 1996); leading to the global concern that we may soon be facing a post-
antibiotic era with reduced capabilities to combat microbes. As a consequence, a concerted worldwide search for 
new antibiotics from microbial origin is on-going, with focus on the potential of marine and terrestrial bacteria 
as sources for novel metabolites with interesting biological and pharmaceutical properties (Bernan et al., 1997; 
Faulkner 2002; Moore 2006; Fenical 1997). Diverse habitats, for example, tropical forests, deep sea sediments, 
sites of extreme temperature, salinity or pH, were explored and were successful to yield new microorganisms, 
which in turn provide the potential for novel metabolic pathways and new bioactive natural compounds (Pelaez 
2006). Streptomyces spp. are widespread in nature and continue to have a significant role in the production of 
bioactive metabolites. Streptomyces spp. produce many classes of secondary metabolites with great 
biofunctional diversity (antibiotics, antifungal, antiviral, anticancer, immunosuppressants, insecticides, 
herbicides etc.) and diverse chemical structures, which makes them useful as pharmaceuticals and agricultural 
agents (Laatsch 2010; Anderson and Wellington 2001).  

Streptomyces albogriseolus is well-known for producing novel secondary metabolites and possessing good 
bioactivity (Li et al., 2010). For instance, echinosporins isolated from marine-derived S. albogriseolus were 
found to be cell cycle inhibitors, apoptosis inducers and potential anti-tumor agents (Cui et al., 2007). 
Antibiotics, namely cephamycin C, toyocamycin and neomycin complex, were also produced by this strain 
(Stapley and Mata 1975; Benedict et al., 1954). Thienodolin with its unique chloro-substituted structure was 
used as a plant growth-regulating substance (Kenji et al.; 1993). 

During our continuous search for bioactive constituents from marine bacteria, S. albogriseolus A1, was 
isolated from sediments collected from Red Sea coast. The extract obtained from the small-scale fermentation of 
S. albogriseolus A1 exhibited several diverse bands. Some of them were UV absorbing bands and the others 
were UV inactive, which stained to yellow ~ pink with anisaldehyde/sulphuric acid in the pre-screening. A 
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large-scale fermentation of the strain in ISP2 medium afforded a crude extract from which different 
chromatographic techniques led to the isolation of seven compounds namely, Butane-2,3-diol (1), N-acetyl-
tyramine (2), (3R, 4R)-3,4-dihydroxy-3-methyl-pentan-2-one (3a)/(3S, 4R)-3,4-dihydroxy-3-methyl-pentan-2-
one (3b), benzoic acid (4), cis-cyclo-(Ph, Prol) (5a), indolyl-3-acetic acid (6) and NB-acetyl tryptamine (7). 
Structures of the isolated compounds (1-7) were definitely assigned by intensive studies of NMR and MS 
spectrometry.  
 
Materials and Methods 
 
2.1 General Experimental Procedures: 

 
The NMR spectra were measured on a Bruker AMX 300 (300.135 MHz), a Varian Unity 300 (300.145 

MHz) and a Varian Inova 600 (150.820 MHz) spectrometer. DCI-MS: Finnigan MAT 95 A, 200 eV, Reactant 
gas NH3. ESI MS was recorded on a Finnigan LCQ with quaternary pump Rheos 4000 (Flux Instrument). Flash 
chromatography was carried out on silica gel (230-400 mesh). Rf-values were measured on Polygram SIL 
G/UV254 (Macherey-Nagel & Co.). Size exclusion chromatography was done on Sephadex LH-20 (Pharmacia). 
 
2.2. Collection of marine sediment samples: 

 
 Marine sediment samples were collected under aseptic conditions using a piston core sediment sampler 

from Ras Sidr (Red Sea) coast at a depth of 4-5 cm and stored in Microbial Chemistry Laboratory, National 
Research Center, at 4oC according to Jianyou et al., 2011.  
 
2.3. Isolation, Cultivation and Identification of the Marine Actinomycete: 

 
 Marine sediments (1g) were suspended in 100 mL of 0.8% sterile saline water and agitated for 30 min 

using orbital shaker incubator (100 rpm) at 30oC. The prepared sediment suspension was subjected to serial 
dilutions (10-1 to 10-6) and aliquots (0.1ml) of serially diluted samples were used to inoculate Petri dishes 
containing starch casein agar (SCA); constituents (g/l): soluble starch (10), K2HPO4 (2 g),  KNO3 (2), casein 
(0.3), MgSO4·7H2O (0.05), CaCO3 (0.02), FeSO4·7H2O (0.01), agar (15), filtered sea water (1000 ml) and pH, 
7.0 ± 0.1; supplemented with cyclohexamide (25 µg/mL) and nalidixic acid (10µg/ml) to minimize 
contamination with fungi and bacteria, respectively (Takizawa et al., 1993; Ravel et al., 1998). The plates were 
then incubated for two weeks at 28°C. The growing colonies were sub-cultured and transferred to the SCA 
plates or slants without the antibiotic substance and kept in cold room at 4°C until use (Mincer et al., 2002; Das 
et al., 2008).The actinomycete strain was maintained on SCA medium and incubated for 14 days in an incubator 
under the dark at 28 ± 1°C. The micro-morphology and sporulation were observed by optics microscopy 
(Olympus, Japan). Colors of aerial and substrate mycelia were determined with the ISCC-NBS centroid color 
charts (US National Bureau of Standard 1976). The studies on physiological characteristics of the marine 
actinomycete isolate was carried out following the methods recommended by the International Streptomyces 
Projects (ISP) (Shirling and Gottlieb 1966; Waksman and Henrici 1943), whereas, the utilization of carbon 
sources was tested according to the growth condition on the plates containing different sugar sources.  
 
2.4 Fermentation, Extraction and Isolation of Bioactive Compounds: 

 
The strain of S. albogriseolus A1 was cultivated on ISP2 agar plates at 28 °C for 3 days. One liter 

Erlenmeyer flasks each containing 250 ml of ISP2 medium inoculated with a piece of well-grown agar 
subculture of the strain.  The flasks were kept at 30°C using rotary shaker (150 rpm) and harvested after 7 days. 
The obtained reddish brown culture broth was mixed with celite (0.5 kg) and filtered off. The water phase was 
extracted with EtOAc (4 × 2 L) and the biomass was extracted with EtOAc (4 × 500 mL), then with acetone (1 × 
300 ml). The acetone extract was concentrated in vacuo, and the remaining water residue was re-extracted with 
acetyl acetate. Both ethyl acetate extracts were combined and concentrated in vacuo tell dryness, yielding 2.1 g 
of a reddish brown crude extract. 

The crude extract was applied to fractionation using Sephadex LH-20 (CH2Cl2/MeOH, 40%) affording 
three fractions I (0.45 g), II (0.31 g) and III (0.22 g). The first fraction was applied to purification using silica 
gel column (CH2Cl2-MeOH) followed by Sephadex LH-20 (CH2Cl2/MeOH, 40%) affording two colourless oils 
of Butane-2,3-diol (1) and the diastereomers (3R, 4R)-3,4-dihydroxy-3-methyl-pentan-2-one/(3S, 4R)-3,4-
dihydroxy-3-methyl-pentan-2-one (3a/3b; 23 mg). Purification of fraction II by silica gel column (CH2Cl2-
MeOH), followed by Sephadex LH-20 column chromatography (CH2Cl2/MeOH, 40%) afforded two colourless 
solids of benzoic acid (4, 26 mg) and cis-cyclo-(Ph, Prol) (5a, 7 mg). Finally, purification of the third fraction 
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using Sephadex LH-20 (MeOH) delivered N-acetyl-tyramine (2, 6 mg), indolyl-3-acetic acid (6, 11 mg) and NB-
acetyl tryptamine (7, 8 mg) as further three colourless solids. 
 
2.5 Determination of antimicrobial activity: 

 
The obtained extract was dissolved in CH2Cl2/10% MeOH at a concentration of 1 mg/mL. Aliquots of 100 

�L were soaked on filter paper discs (5 mm , No. 2668, Schleicher & Schüll, Germany) (Bauer et al., 1966; 
Kokosha et al., 2002), and dried for 1 h at room temperature under sterilized conditions. The paper discs were 
placed on inoculated agar plates with test microbes and incubated for 24 h at the appropriate temperature of each 
test organism. Both bacterial and yeast microbes were grown on nutrient agar (DSMZ 1) medium (g/L): Beef 
extract, 3; peptone,10; and agar, 20. The pH was adjusted to 7.2. The fungal strain was on other hand grown on 
Czapek-Dox medium (DSMZ 130)(g/L): Sucrose, 30; NaNO3, 3; MgSO4.7H2O, 0.5l; KCl, 0.5; FeSO4, 0.01; 
K2HPO4, 1 and agar, 20. The pH was maintained at 6.0. The culture of each microorganism was diluted by 
sterile distilled water to 107 to 108 CFU/ml. A cup agar plate method was also done at the same time. In each of 
these plates, 3-4 cups (5 mm in diameter), was cut using a sterile cork borer No.4 and the agar discs were 
removed. Cups were filled with 50μl of samples and were allowed to diffuse at room temperature fridge for two 
hours. The inoculated agar plates were incubated in the upright position for 24 h (yeast and bacteria) at 37°C 
(bacteria) and 48 h (fungi) at 30°C (fungi and yeast). After incubation the diameter of the results and growth 
inhibition zones were measured, averaged and the mean values were recorded. 
 
Results and Discussion 
 
3.1 Taxonomical Characterization: 

 
The identification of the isolated strain was carried out on the basis of the morphological, physiological, 

biochemical and cultural characteristics of the selected strain. Fig.1a showed that spore chain morphology is 
spiral, with a smooth spore surface ornamentation as examined by transmittance electron microscope (TEM) 
(Fig.1b). The colour of the colony was Greyish-white on starch nitrate, oat meal and starch-ammonium sulphate 
media (Table 1). The isolate showed a considerable growth with glucose, xylose, sucrose, arabinose, mannitol, 
galactose, rhamnose and inositol but no growth with raffinose (Table 2). Isolate A1 showed positive results with 
regard to starch hydrolysis, liquefaction of gelatin and H2S production but it showed negative results with nitrate 
reduction, cellulose decomposition and pectin decomposition (Table 2). Based on these features and comparison 
with taxonomical keys of Szabo et al. (1975) and Bergey’s Manual of Systematic Bacteriology (Williams et al., 
1989), the marine isolate A1 was identified as Streptomyces albogriseolus. 

 

    
                                                             a                            b 

 
Fig. 1: a Spore chain morphology and b) Transmission electron micrography (TEM) of Streptomyces strain  
                spores isolate A1 (X 16,000). 

 
Table 1: Cultural characteristics of marine Streptomyces sp. strain A1.  

Medium 
Color of 
Arial mycelium Diffusible pigments Substrate  mycelium 

1- Starch nitrate medium Grayish white No pigment Brown 
2- Starch-ammonium sulphate medium Whitish gray No pigment Gray 
3- Glycerol-asparagine medium Yellow No pigment Yellow 
4- Oat-meal medium Whitish gray No pigment Yellow 
5- yeast \ malt extract agar medium Yellow No pigment Yellow 
6- Czapek's Dox medium Gray No pigment Whitish gray 
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Table 2: Physiological properties of marine Streptomyces sp. strain A1. 
Melanin formation on Response Utilization of carbon source Response 
Peptone yeast iron agar - L-Arabinose + 
Tryptone yeast broth - Cellulose  + 
Tyrosine agar - Rhamnose + 
Nitrate reduction - Sucrose + 
H2S production + Mannitol ++ 
Starch hydrolysis ++ Xylose + 
Cellulose decomposition - Raffinose - 
Gelatin liquefaction + I-Inositol + 
7% NaCl Tolerance + Galactose + 
Pectin decomposition - Mannose + 
L-diaminopimelic acid (L-DAP) + Enzyme activities   
G + C content ND Proteolysis + 
Coagulation of milk - Lipolysis + 
Peptonization of milk + Lecithinase - 

ND= not determined 

 
3.2 Large scale fermentation and Isolation of bioactive metabolites, Purification and their Structure 
elucidation:  

 
A large scale fermentation of Streptomyces albogriseolus A1 on ISP2 medium followed by working up and 

purification using a series of chromatographic techniques (see the experimental section) led to the isolation of 
seven compounds namely, Butane-2,3-diol (1), N-acetyl-tyramine (2), (3R, 4R)-3,4-dihydroxy-3-methyl-pentan-
2-one (3a)/(3S, 4R)-3,4-dihydroxy-3-methyl-pentan-2-one (3b), benzoic acid (4), cis-cyclo-(Ph, Prol) (5a), 
indolyl-3-acetic acid (6) and NB-acetyl tryptamine (7). Structures of the isolated compounds (1-7) were 
definitely assigned by intensive studies of NMR and MS spectrometry as shown below.  
 
3.2.1 Butane-2,3-diol: 

 
As colourless oil, compound 1 was yielded, showing a middle polarity of UV non-active band, which was 

detected as yellowish-brown on spraying with anisaldehyde/sulphuric acid. Based on 1H NMR spectrum, two 
signals were visible in the aliphatic region, the first of them was shown as multiplet at � 3.40 being of an 
oxygenated methine, and  the other was of doublet methyl signal at � 1.00 (J ~ 6.7 Hz). Likely, the 13C NMR 
spectrum showed two carbon signals for an oxygenated methine (72.2), and methyl carbon (19.0). According to 
EI MS, compound 1 showed a base fragement ion peak at m/z 45 corresponding to [CH3-CH-OH]+. These data 
are typical to 2,3-butane-diol (1).  
 
3.2.2 p-Hydroxyphenethylacetamide; N-Acetyl-tyramine: 

 
As colourless solid, compound 2 was obtained showing a middle polar UV absorbing band during TLC, 

which turned pink on exposing to Ehrlich’s reagent. The molecular weight of 2 was established by EI MS as 179 
Dalton, which showed a subsequent fragmentation at m/z 120 due to the expulsion of acetamide group from the 
main structure of 2, affording 4-hydroxystyrene. The 1H NMR spectrum showed 1,4-disubstituted aromatic 
system due to the existence of two doublets each of 2H at  7.02, and 6.73. In the aliphatic region, an ethanediyl 
group attached to NH amide was observed due to the presence of two signals at  3.37 (q) and 2.67 (t) as two 
vicinal methylene groups. A 3H singlet of a methyl group was observed at  1.88, which could be assigned as an 
acetyl group. According to the 13CNMR spectrum, compound 2 showed eight carbon signals being for 10 
carbons, among them two aromatic methine signals (each of 2CH), were at  129.5 and 115.5, two quaternary 
carbons at  155.1 and 129.5, establishing the existence of p-hydroxy-aromatic system. Two methylene carbons 
of an ethanediyl group attached to NH amide (� 40.9 and 34.4) were visible along with two carbons of  171.0 
and 22.8, being for an acetyl group. Based on these features and search in literature, p-hydroxyphenethyl 
acetamide (2) (Shaaban 2004) was confirmed. Compound 2 was isolated previously as a secondary metabolite S. 
griseus (Comin and Keller-Scheirlien 1959), plants (Tian-Shung et al., 1999), and pathogenic fungi (Dictionary 
of natural product, 2004) (e.g. Mycobacteria, Enterobacteria). It was reported that compound 2 had many 
bioactivities, such as fungitoxic activity against Cladosporium sphaerospermum (Garcez et al., 2000), 
antitumour activity against A375 human melanoma cells and K562 human leukaemia cells (Kanou et al., 1998), 
L-1R antagonist (Du et al., 2001) and inhibitor of factor XIIIa (Meng et al., 1998).  

 3.2.3 (3R,4R)-3,4-Dihydroxy-3-methyl-pentan-2-one & (3S,4R)-3,4-Dihydroxy-3-methyl-pentan-2-one 
As colourless oil, component 3a/3b was obtained from fraction II, showing non UV-absorbance or 

fluorescence, however, it was detected by anisaldehyde/sulphuric acid as yellow and changed latter to brown. 
The molecular weight of the components was determined by DCI and ESI as 132 Dalton, having the 
corresponding molecular formula C6H12O3. The 1H NMR spectrum of 3a/3b displayed one broad singlet with 
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integration of 4H pointing to four aliphatic bounded hydroxyl groups (� 3.67). The remaining are four pairs of 
signals, located in the aliphatic region, the first of them was quartet at � 4.04 and 3.87 (J~6.4 Hz) of two 
oxygenated methines, their corresponding neighbour doublet methyls were at � 1.25 and 1.08, respectively. The 
third pair was characteristic for two sp2-bounded methyls (� 2.29 and 2.25), while the fourth one was for two 
methyl singlets located at � 1.41 and 1.25, respectively.  

The 13CNMR spectrum of the two isomers, exhibited six pairs of carbons, the first of them was of two 
ketonic carbonyls at � 211.7 and 211.4, two sp3 oxygenated pairs, one of them is quaternary (� 71.2 and 70.9), 
while the other is methine (81.5, 81.2). The remaining signals were corresponding to three pairs of methyls, the 
first of them was sp2-bounded (25.3, 24.6) of acetyls, while the remaining two pairs were at � 21.7/21.5 and 
17.7/16.8. Based on the above data, they pointed to a sole skeleton; 3,4-Dihydroxy-3-methyl-pentan-2-one as 
two stereo two stereo-isomers i.e. (3R, 4R)-3,4-dihydroxy-3-methyl-pentan-2-one (3a) and (3S, 4R)-3,4-
dihydroxy-3-methyl-pentan-2-one (3b) (Jang et al., 2006; Shaaban et al., 2009).  
 
3.2.4 Benzoic acid: 

 
As colourless powder, compound 4 was obtained with low polar UV absorbing band, exhibiting no colour 

staining by the spray reagents. The molecular weight was deduced by EI MS as 122 Dalton, followed by 
subsequent expulsion of OH and COOH groups giving two fragment ion peaks at m/z 105 and 77, respectively. 
The 1H NMR spectrum displayed a singlet an H/D-exchangeable proton at  11.35 being for a a carboxylic acid 
group. Additionally, two signals, representing a phenyl aromatic residue attached to an electron withdrawing 
group, were visible at � 8.11 (dd, 2H, H-2/6), and 7.52 (m, 3 H, H-3,4,5). Consequently, the 13C NMR spectrum 
exhibited five carbon signals being for seven carbons, were classified into one quaternary carbonyl signal of a 
carboxylic acid group (172.3), three methine signals at � 133.7 (CH -4), 130.1 (CH-2,6), 128.2 (CH-3,5) and an 
sp2 quaternary carbon at � 129.3 (C-1). According to the revealed features, and comparison with authentic 
literature data, compound 4 was confirmed as benzoic acid.  
 
3.2.5 Cis-Cyclo-(Ph, Prol): 

 
As colourless solid, compound 5a was isolated showing an UV absorbance, which was coloured to violet by 

anisaldehyde/sulphuric acid and pink by Ehrlich’s reagent, respectively. The molecular weight of 5a was 
established as 244 Dalton, followed by a fragment ion peak at m/z 154 being for glycyl-prolyl moiety. The 1H 
NMR spectrum showed an aromatic ring due to the presence a multiplet pattern of 5H was visible at 7.29. It 
displayed a broad singlet at � 5.82 of an acidic proton (NH), as well as two signals at  4.30 and 4.08 for two 
methines attached to electron withdrawing substituents. The spectrum revealed doublet signals at  3.62 and 
2.80 for the ABX system of a methylene group, and a multiplet at  3.62 (9-CH2) for a methylene group 
attached to a heteroatom. In addition, multiplets of two further methylene groups at δ 2.36 and 2.00-1.78 were 
exhibited. The 13C NMR spectrum showed two quaternary carbonyl carbons at  169.3 (C-2) and 164.9 (C-5), as 
well as six sp2 carbons of the phenyl group. In the aliphatic region, it exhibited two nitrogen-connected methine 
carbons at δ 60.0 (C-6), 56.1 (C-3), as well as four methylene carbons at δ 45.2 (C-9), 36.7 (C-10), 28.2 (C-7) 
and 22.2 (C-8). A search in AntiBase afforded again two isomers, namely cis-cyclo(phenylalanyl-prolyl) (5a) 
and trans-cyclo(phenylalanyl-prolyl) (5b). Comparing the 1H NMR and carbon values of CH-3 and CH2-10 in 
both isomers with literature data pointed to cis-cyclo(phenylalanyl-prolyl) (5a). 
 
3.2.6 Indolyl-3-acetic acid: 

 
Compound 6 was afforded as colourless powder, showing a middle polar UV absorbing band during TLC, 

which was stained to intense orange and changed later to violet by anisaldehyde/sulphuric acid, and to pink with 
Ehrlich’s reagent. The molecular weight of 6 was established by CI MS and EI MS as 175 Dalton. Based on EI 
MS, two further ion peak fragments appeared at m/z 131 and 130 due to the expulsion of COO and COOH 
groups, respectively. The 1HNMR spectrum showed a singlet of NH at � 10.85 together with five aromatic 
protons in the region of � 7.55~7.05 confirming the 3-substituted indolyl system. Additionally, a singlet 
methylene signal was visible at � 3.68. Based on the revealed data, compound 6 was deduced as indolyl-3-
acetic acid.  
 
3.2.7 NB-Acetyl tryptamine: 

 
A colourless solid, compound 7 was isolated, showing an UV absorbing band, which turned to orange/violet 

by anisaldehyde/sulphuric acid and pink by Ehrlich's reagent, as indication of an alkaloid derivative. The 
molecular weight of compound 7 was determined as 202 Dalton by CI MS. The 1H NMR spectrum displayed a 
broad singlet at δ 8.30 of NH together with five aromatic and three aliphatic signals. In the aromatic region, two 
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doublets each with intensity of 1H at δ 7.60 and 7.38, two overlapped triplets at δ 7.26-7.08 forming an 1,2-
disubstituted benzene ring were deduced along with a doublet (δ 7.03) of a proton with a m-coupling or next to 
an amino group. In the aliphatic region, a broad singlet at δ 5.70 of an NH moiety was observed beside to a 
quartet (δ 3.60) for methylene protons, which turned triplet after H/D exchange, confirming its attachment to an 
amino group. A further methylene triplet (δ 2.98) signal being for an ethandiyl group was deduced along with a 
singlet of a methyl group typical for an acetyl group was observed at δ 1.93.  

The 13CNMR spectra delivered 12 carbon signals, from which nine were sp2 carbons in the aromatic and 
carbonyl region, and three were in the aliphatic region. A carbonyl signal was displayed at  170.5 of an ester or 
amide. In addition, five methine sp2carbon signals were observed. Three quaternary sp2 carbons at  136.4, 
127.2 and 112.3 confirmed the presence of two fused rings, an 1,2-disubstituted benzene fused with a five-
memberd ring containing a heteroatom (e.g. O, N, or S) with one substituent ( 112.3). In the aliphatic region, 
three signals at  40.0, 25.2 and 23.1 for two methylene carbons and one methyl were exhibited. Based on the 
revealed chemical and spectroscopic means, and search in AntiBase, Nβ-acetyltryptamine (7) was established. 
The Nß-aceyltryptamines are known as secondary metabolites from different species of plants (Maeda et al., 
1993) e.g. leaves of Prosopis nigra (Liguminosae) as well as from bacteria and are known for their antifungal 
properties (Bohlendorf et al., 1996). 
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Fig. 2: Structures of isolated compounds from S. albogriseolus 
 
3.3. Antimicrobial activity: 

 
Patterns of activity against set of microorganisms (Table 3) have been carried out for crude extract of S. 

albogriseolus A1 (50µl /disc, or cup,  5 mm) using cup-agar and paper-disc methods. Based on s study, the 
strain extract was established to reveal an activity against all test microorganisms in the range of high (15~12 
mm) and moderate (10~8 mm). 

 
Table 3: Antimicrobial Activities of Marine Streptomyces albogriseolus. isolate A1 (50µl /disc,  5 mm). 

Test Microorganism Cup-Agar Method Paper-Disc Method 
Escherichia coli ATCC14169 8 8 
Pseudomonas aeruginosa ATCC27853 12 15 
Bacillus subtilis ATCC6633 8 9 
Staphylococcus aureus ATCC6538-P 10 14 
Candida albicans ATCC10231 9 15 
Saccharomyces cerevisiae ATCC 9080 9 10 
Aspergillus niger NRRL A-326 9 13 
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Conclusion: 
 
The marine environment comprises nearly three quarters of the earth’s surface, and can be essentially 

considered as a soup of all imaginable types of microbes. The search for new medically active compounds is one 
of the relevant objectives worldwide to overcome the countless diseases which are attributed their daily 
modification or new drug resistances. Marine microorganisms, particularly bacteria, and fungi have provided 
new incentives for searching of marine natural products over the past 20 years, and also continue to be the 
subject of vigorous chemical investigation. This highlights the importance of them as a source of natural 
products to overcome the recently discovered disease, and to find new drugs more safe, and specific with low 
side effects and less toxic than the ones currently in use.   

S. albogriseolus A1 was isolated from Red Sea coast sediments and taxonomically characterized in details 
and compared with literature keys. The strain was applied to pre-screening using showing diverse chemical 
components and its extract showed potent antimicrobial activity against a set of diverse pathogenic 
microorganisms. A large scale-fermentation of the strain followed by working up and purification using a series 
of chromatographic techniques led to isolation of seven compounds (1~7). Structures of the isolated compounds 
were deduced using intensive studies of different spectroscopic means (NMR, CI MS, EI MS, ESI MS) and 
characterized as Butane-2,3-diol (1), N�-acetyl-tyramine (2), (3R, 4R)-3,4-dihydroxy-3-methyl-pentan-2-one 
(3a), (3S, 4R)-3,4-dihydroxy-3-methyl-pentan-2-one (3b), benzoic acid (4), cis-cyclo-(Ph, Prol) (4), indolyl-3-
acetic acid (6), NB-acetyl tryptamine (7). 
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