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Abstract — Due to the intensive research for about 50 years from the early 1900s, the period from the 1940s, to the 1960s was
considered the golden age of development of the antibiotics. However, from the last two decades, there has been no innovation
in the development of antibiotics. One possible explanation is the vast majority of easily accessible terrestrial bacteria has been
researched. Nevertheless, with advancements in scientific technology, research is progressing by studying terrestrial and marine
samples that were previously inaccessible or by awakening dormant genes in previously obtained strains. However, these meth-
ods have not led to the development of antibiotics with new mechanisms. In this paper, we aim to present the potential of Strep-
tomyces species, belonging to the phylum Actinomycetota, as a promising source for discovering antimicrobial compounds by
summarizing studies that report their antimicrobial activity among strains derived from the plant rhizosphere.
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Fig. 1. Number of antibiotics approved by the FDA and EMA in the 20th century.
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Fig. 2. Key chemical structures and MIC (ug/mL) or disc diffusion (mm) of secondary metabolites originated from Streptomyces

sp. which was isolated from rhizosphere soils.
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Fig. 3. Chemical structures and MIC (pg/mL) or disc diffusion (mm) of secondary metabolites with moderated activity, originated
from Streptomyces sp. which was isolated from rhizosphere soils.
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sp. 55 w2 FA LY o] 5= S. aureus, B. subtilis,
S. pyogens®l 3l A 248 YeERATE
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of Chinese Medicine, Henan Province)2] F-8-2] 8o A
218= A& (Rehmannia glutinosa)?] AA EAA A4t
A Aol =& A 4tet= &5 Streptomyces sp. RerS47}
W HAJATE o] FF9] wjFH o] FEEL oy Wt
el oA S YEReH, HEE WY ER] &2 Al
A AF | =(39y= B. subtilis ATCC 213328} E, coli CGMCG
1.15219] (MIC) 20.3+2.53} 70.8+3.7 pg/mLe] A &4 &
e At S At 94EK S (Wenshan region, Yunnan
province)ol| A 33X A2 M (Panax notoginseng)e] <A A
ElA Streptomyces sp. SYP-AT185 w57} H-2] = T}H2
570 k& sheh o) Qe =] 107171 FR1= L,
o] Z 3709] 71A] &2 (40-42)2F 21+2 2 amicemycinone
(43)3%} danthronmycin (44y E. faecium, S. aureus, K. pneumoniae
of] A JepSIet. o} z2] 7} vl (Ocimmum gratissinum)
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Klebsiella pneumoniae, P. aeruginosa, E. coli®l| W3] <A
9L YRS
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Table 1. Anti-microbial activity of secondary metabolites isolated from Streptomyces sp. originated from rhizosphere soils

Antimicrobial Sources of Rhizosphere

Strains Secondary Metabolites activity®  Soils Reference
Streptomyces sp. CAH29 Tetrangomycin (1) 14 mm®*  Achillea ketenoglui 36
A;W\;;\?é%rggces griseocarneus 1-Methoxypyrrole-2-carboxamide (2) 12 mm? fl?lre?/enalb:rearsgf;sis) 37
Streptomyces sp. Caat 1-54 Lysolipin I (3) 0.8 Caatinga 40
Streptomyces albidoflavus AS25 Antimycin A19 (7) 5¢ Alyssum spinosum 47
Fasamycin G (10) 3.13%
Fasamycin H (11) 3.13%
Fasamycin I (12) 3.13°
Fasamycin J (13) 1.56°
Fasamycin K (14) 6.25°
Formicamycin N (15) 6.25°
Formicamycin O (16) 3.13°
Formicamycin P (17) 12.5%
Formicamycin Q (18) 6.25%
Fasamycin C (19) 3.13?
Streptomyces sp. KIB-1414 Fasamycin E (20) 1.56° Polyalthia cerasoides 54
7-(2,4-Dimethoxy-6-methylphenyl)-2,4,6-
trihydroxy-9-methoxy-12,12-dimethyltetracen-5 1.56°
(12H)-one (21)
Naphthacemycin B, (22) 1.56*
Formicamycin A (23) 1.56°
Formicamycin B (24) 0.39%
Formicamycin C (25) 0.78%
Formicamycin E (26) 3.13%
Formicamycin F (27) 6.25°
Formicamycin G (28) 0.2°
AB204-A (29) 11.0+1.4 mm"
AB204-B (30) 10.4+0.9 mm®
Streptomyces palmae AB204-E (33) 260416 mm Oil palm
CM%—A§2O4{IJ" AB294_F (34) 12.3+1.8 mmi (Ela]Zis guineensis) 33
Anguinomycin A (35) 19.6+1.6 mm
Leptomycin A (36) 22.1£1.7 mm"
Actinopyrone A (37) 11.9+1.0 mm"
Streptomyces misionensis VI6R3Y1 Cyclo-(L-prolyl-L-leucine) (38) 16£1.00 mm® Date palm (Phoenix dactylifera) 56
Streptomyces sp. RerS4 New lipopeptide (39) 70.8+3.7 mm? Rehmannia glutinosa 61
Dehydroxyaquayamycin (40) 64*
Dehydrorabelomycin (41) >64°
Streptomyces sp. SYP-A7185  Galtamycinone (42) 66" Panax notoginseng 62
Amicemycinone (43) 32%
Danthronmycin (44) 8!
: b
Streptomyces chartreusis RH3.5 2:;:52;2;11;};(:;2?]7_2 rgﬁ:ﬁ:fgj\iiﬁi:g;) i;b Boesenbergia rotunda 71
Lupeol (49) 256°
Streptomyces sp. SU84 1,3 Dihydroxy-2',2'-dimethylpyrano-(5,6)- 16¢ Curcuma longa 72

xanthone (50)

iStaphylococcus aureus, "MRSA (Methicillin-resistant Staphylococcus aureus), “Candida albicans, 4Bacillus subtilis, *Bacillus cereus,
Escherichia coli, $Pseudomonas aeruginosa, "Ganoderma boninense, ‘Klebsiella pneumonia, {Xanthomonas citri subsp. Citri, *mm for
disk diffusion method and pg/ml for MIC
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Dacrycarpus imbricatus®] <8 A EFAA Streptomyces
sp.oll &= #FEC] FEEHATL o] #FEL ]
Frbst S48 JERAJAAIRE S, aureus®t M. smegmatis©l|
tial] AL S JERAATE

=9 H5Z 9423 ool A LAEjA B 79<l
X H|Ez2} oA B $ - (Pobitora wildlife sanctuary, Assam,
Northeastern India)9] o8] 2] EE59] ZdA EYA
Streptomyces sp. PBR19 @+F+& #2]3tATHD o] gF &
Acinetobacter baumanii ATCC BAA-1705 o=l A3l o
A E4& YePATE GC-MS 412 53] o] #3<] u)
G o] FEEAM = S IS Ueile 7IA=2
o] gRI=|]rt.

o JES] T vpFd AFelA &, d, a8 BHES
Zosh st 29 EF AN EE SRS AL, 5871 9
Streptomyces sp. T E2 ALY o] FFELS L.
monocytogenes, E. coli 0157 L8| 3L A. Baumannii 5
s A Z/do] F7k= ATt

gete] A NA Dol BEFNX 5= Streptomyces
levis7} E-2]E ALY o] FF2] B EL S aureus, E.
coli, 28] 3 C. albicans®] Nl AL YeR|AT). o]
=M= A E A #REA] 71 (HRMS)9F FTIR (Fourier
Transform Infra-Red, & 2] A SFEZ7)HE ©]&35t 8
oA 7 353 EES FHENeH, o] 242
isofucosterol Al G 2] 712 &3 3-0-[6-0-(9-octadecanoyl)-
b-D-glucopyranoside (46)Z 1=t}

e =+2] U2 3}E(Nakhon Pathom, Thailand)ol A &Ho}
Alotell =2 Al == A A 2 E 7 F E(fingerroot,
Boesenbergia rotunda (L.) Mnsf.2] @A A 367 2] WA+
ol &al= 455 w88t AL, B. subtilis (ATCC6633),
B. cereus (ATCC 7064), S. aureus (ATCC 25923)°] ti 3l
A5 HrFetAth) 2 5 7P e @48 B o
F=ofl tiall 16s IDNA 418 53l Streptomyces chartreusis
off 71 FARHS ERIEISITE o] FFellx <] 7 Hojd
S el = E2-2 2(5)5,7,2-trihydroxy-8 methoxyflavanone
7%} 2 (8)-5,2,5-trihydroxy-7,8 dimethoxyflavanone (48)°- %
SAHEAT. Y A"l 2 AFolAM A= Curcuma
longa®] AANA 4570 9] W+t ol &b 55
28Rz, &g o] Holdk 5 Streptomyces sp. SUSAE Al
3Gt o] 45+ 71X EZ lupeol (49)3} Al &2
1,3 dihydroxy-2',2'-dimethylpyrano-(5,6)-xanthone (50)= A3
A, ol BEREL S aureus, E. coli, B. subtilis®l| T
3 A 43S eERAATE Bapa o] e of Aol
(S&o Luis, MA, Brazil)2] t gt 2F-8-g oflx| dojxl o}
o3t ZAA| ElA Streptomyces £50 &3k 45 B
2 BFATE® o] FF+= Streptomyces kronopolitis strain
NEAU-MLK8T®} 71 frALsk e},

4o

oA A AL ATk SHAIRE, A 28 WA
HjeFste] 2-8713S A=o] Tl 22 A7 A
o]

ZFE ) 2 m=imol| A Au i uhel o], A E-o] Aol
A AAX Streptomyces sp.2] viFN Q] FE2E} 1 o2}l
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