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Analytical study and comparison of the production of alkaloids and the
bioactivity of five Aspergillus isolates on two mediums of agricultural
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Abstract

The content of the growth medium contributes to directing the fungus towards
producing metabolites with specific properties that can be used in industrial or
pharmaceutical fields. The research aims to formulate fungal growth medium
from agricultural wastes (AW) and cultivate the Aspergillus species on them, and
estimate their impact on the production of alkaloid compounds and their
comparison with commercial malt extract media, where the alkaloids extracted
and estimated in three types of extracts: Aqueous, methanol, and ethyl acetate for
five isolates grown on the two previous media and then tested on a group of
pathogenic microorganisms to determine their minimum inhibitory concentration
(MIC), the SPSS 22 was used to statistically process and analyze the data. The
results showed that the solvent ethyl acetate was superior in extracting alkaloids,
followed by methanol and water. In general, each isolate gave a concentration of
alkaloids depending on the medium it preferred, as the isolate was more capable
of producing alkaloids on the agricultural waste medium and malt extract medium,
belonged to the type A. nigerl, 30.73 + 0.5 g /mg, and the type A. carbonarius,
14.09 £ 0.2 g /mg, respectively.

The total amount of alkaloids in the extracts matched the biological activity, as
the ethyl acetate extract gave the best results on all pathogenic microorganisms,
followed by methanol and water. The best ethyl acetate extract was for the A.
nigerl isolate, with an MIC value of 1.9 mg/ml, and for the methanol for the A.
avenaceus isolate grown on malt extract medium with an MIC value of 3.1 mg/ml,
water for A. avenaceus isolated on agricultural waste media had an MIC value of
5.3 mg/ml. The greatest effect was for ethyl acetate and methanol extracts on
Escherichia coli bacteria, where the MIC value reached 1.4 — 3.1 mg/ml,
respectively.

The greatest inhibitory effect of the water extract was on Staphylococcus aureus
bacteria with an MIC value of 4.3 mg/ml, and the best antifungal extract against
C. albicans was for the A. nigerl isolate with an MIC value of 2.9 mg/ml. We
recommend an agricultural waste medium as a stimulating medium for the
production of fungal alkaloids and the Aspergillus genus as a miniature biofactory
that produces many promising compounds against pathogenic microorganisms.

Keywords: Agricultural Wastes, Aspergillus, Alkaloids, Extracts,
Minimum Inhibitory Concentration.
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dad gl il ae digaal) dulladll o L)) =3l caidlgsg (Zhang et al., 2018) Steroidal s Indole s Isoquinoline gl (e
p. eriginosas E. coli ahal) il adhall Lo ey jaall cilaadla dasal (o) il oIS cdadlall oa b 2l el
— 1.4 355 s S. Mutants  S. aureus alall dulay) afiball lab ¢ Jall e Jofide 2.7-1.4 1.4 &l 555 Jlaa
(o8 Cua 2013 ale (455315 Pinheiro lahal i) z ae ladls ciils o2 Jsaadl) Sl e Jof/ple 7.5 = 3.7 (7.5
ISy «Jsimally JaY) DA LA Lo dgpadl aihall o Ladlall e Jgiaall doudy i) ciluglill sbaall il
il g (Pinheiro et al., 2013) ahall dmse oo alill dude adihall e dlgjeall GlSpally ciladiall &Y il oS Ble
diY) <A cLadAl S, aureus asis oo E. coli asiys dalaa 8215 & (Abdel-Wareth et al., 2023) il ae liails
2 e Liadls il cadhad) ALy d3)lie Lo ddlle daglie p. eriginosa asiys gl Len ¢5pnsa) asba o) gl
ol (ghdll g gl Bl ) dalad) el 255 ae daball sda il CA) i (Sary ¢(Rodrigues et al., 2022)
Ohusl) e slaiall Aniger 7 gsill dals il il 8 Aada Juadl 2l oo Ly cdug paal) duegiall @y aal) sl
@l L) sl (g degiing 8 AuaS 2l e gail) 138 5538 ) Caadl a9 o (Kars Jefide 1.9 ctly MIC At
Al jral) o3a Ladlal AN clasglal) il ¢ U pe Liadl (38153 1385 (Zhang et al., 2018; Yu et al., 2021) dsgaall ALl
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aldas ¢ paad eee O aa) (e N g Ja uadd 4 o) Alladl) g il ol LY A jlBa g Aulidas A

Ny jral) LD (o adhall Ligal) Al a8 Clacgio o Ligine (B3 2smg dblanyl Al cjelil LS (2 Joaall)
0.05 (o 8 Ailias) dlly (ppida) cplausll e slaiall

(Safile) crpidall Gadasl Ao Analil) Gusbinsunl) £ 1689 JY) CDA CladAl S dadal) 550 .2 Jgand)

Ceftria A. avenaceus A. flavus A. carbonarius A. niger2 A. nigerl t\ﬁ!\
xone M AW | M AW M | AW | M | AW | M | AW Lol
8.46 143 | 129 30.7
s | P8 |20 2 g o LY e 2 1| e i
500 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 E. coli
65 3.7 3.7 3.7 3.7 3.7 3.7 1.4 1.4 1.4 1.4 P. eriginosa
16 7.5 7.5 7.5 7.5 7.5 7.5 3.7 3.7 3.7 3.7 S. mutants
16 1.4 3.7 3.7 7.5 3.7 3.7 3.7 1.4 1.4 1.4 S. aureus

0.127 cludall gl G LSD «0.143 clyhaill ¢l o LSD

Cllfiadl da e s ) cuad) dgm o o0y Jsilindl ada Laped) olal) Lo 8l 3 ) eDls 2D 0
o sV il IS Gus dayeall sla¥) e adlie il g JaY) DA e J8 Aasgie 56USs Al Alladl) Lyl
Jlaas ahall dulay) afiliall Wb P.eriginosa s E. coli afhall Jefils 6.2 = 3.1 3.1 &l 385 Jlaa ahal) 4l adihal)
lgr pld Ay =il e Linilns cualid) (3 Jeaall) S. aureus s S. mutants afhall do/ade 12.5 = 3.12 ¢6.2 — 3.12 S5
DAl S G dim peall ARl ela¥) (e Ao gana o GasbinsadY) sl (e cpe il A gliall DAl (Fawzy et al., 2011)
Aadal elal) Vg jee D) ) il CDaa) age o oSais E. coli asiys Ll S. aureus asin e Ladall gay!
3.1l MIC Loy el LadA Jaug e slaall A, avenaceus lgjeall dali aada il cul€y cdug yaal) A yadll
Glada Gn adhall Ligall Gkl a8 Clawsio g disies B8 d9ag Lilan) duhall copghl WS (3 Jsaall) dofile

0.05 e J8 ddlas) dlly Goyidall culacsll e slaial) g jadll

(Jafde) il Cubanagl e Aalill Qushin ) 1Y Jgilisall Cladlad ) Badal) S0 .3 Jpaal

A. avenaceus A. flavus A. carbonarius A. niger2 A. nigerl t\}ﬁj\

Ceftriax
one M AW M AW M AW M AW M AW BN

. 561 | 137 | 188 | 582 [ 207 | 873 | 344 | 164 [ 072 | 1.37 | . . _ . .
HlE= | 035 |01+ ] 009 |02+ |02+ 05+ |03+ |02 01|03z EefEul

500 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 E. coli
65 6.2 6.2 6.2 3.12 62 | 312 | 62 | 312 | 312 | 6.2 P. eriginosa
16 3.12 | 6.2 12.5 6.2 125 | 3.12 | 6.2 6.2 6.2 6.2 S. mutants
16 3.12 | 6.2 6.2 125 | 125 | 6.2 125 | 125 | 125 | 6.2 S. aureus

0.015 clwiall gls 0 LSD «0.016 cilohaill glsif (0 LSD
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ey O (S GlaadAl) (e (td Y] il gl L S 5aliae Logan Alad i 2 A8l ADlal) il e Ll
Glliied) da e Lgin cubagin) Lad ) Lgs Alladl) 2008 DU £l cildiiaall Ja e daidid) Lgnps ) el
slalls Dlady) s dals Baliae liSye 23 g Lo Alladll asiad) CLSally il claglally L3 siDlally 4l sisdl
e cladall Lllad )y Gua Akl Al gl Ll Cads (al<al sl ¢(Shah et al., 2022; Tawfik et al.,2022)
adhall dofale 125 =3.12 ¢6.2 = 3.12 adladll 385 Jlae ol an clgin Ladad) o Dladl) iy hall dula) adiliad)
P. Eriginosa s E. coli afhall defile 15 = 7.5 385 Jlaas abiall dules afilall gl ¢ Jul) e S, mutants s S. aureus
L ol Ay pe Lilall Aadall ahall Al aihal)l e aball Lulag) adhall dalea 50l (A Ladl <l (4 Jsaal))
A5L) ADA) elia @lldg ahall Aula) adhall e 4l 8 L8l Lol clads @il Eua (Mahboubi et all., 2015)
daeh 3l i) davy e A, avenaceus s jall dal dle Lada Jundl cul€s (st o e 385 e lasas
ablall Lgal) Adladl) 0 illacigio (s Digine (3358 Jgag Ailany) Auball cijelil LS (4 Jsaall) Jo/ile 5.3 MIC dasis

0.05 (e ol dglias) Aoy (pyisall cplacsll e slaiall g jaall clada o

(daficle) ol Coaesh) (Ao dalil) uskin ) 155 slal) CLDAT ) Jadial) S0 4 Jsaad)

Ceftria A. avenaceus A. flavus A. carbonarius A. niger2 A. nigerl 2\55\1\
Xone M AW M AW M AW M AW M AW B

m +188 | 104 | +1.49 | 123 | £083 | 1.04 | £1.37 | 0.51 | 065 | 1.35 <l glal)
/e | 005 |03+ 0.06 |03+| 005 |01+ 009 |01+|01x]02% AW
500 15 7.5 7.5 7.5 7.5 7.5 7.5 15 15 7.5 E. coli
65 7.5 7.5 15 15 7.5 15 7.5 15 7.5 7.5 P. eriginosa

16 3.12 3.12 12.5 6.2 6.2 6.2 3.12 12.5 6.2 6.2 S. mutants

16 3.12 3.12 3.12 6.2 6.2 3.12 3.12 3.12 | 6.25 | 6.25 S. aureus

0.091 cludall gl G LSD ¢0.032 wlyhaill sl (0 LSD

Sl 35 g8 Jef3e 9.2 35 &L 3@ C. Albicans ki e Nystatin sl sball aY) haiall 550 2l e Ul
JULY) ade o Lehal dais Algjaal) Laglin o Lad U 1385 «JefpSe 84 cansal) () Laiial) S5l Jlae 030 il
S oY) Ll e edls Ladls calae a hdll e ciladlall il it e Wl ((Gunderson et al., 2000) (e
Jofade 12.5 = 3.2 (12,5 = 3.1 Lafia 3 385 Jlaas slell Zadla 25 ey Jslinall Ladla Lgaly Jafple 2.5 Laia 3o
Gl el dsas ae sl 55 8 5L ae laadlall b Al 5ol il ple JSa (5 dsaall) il e
D) ) ) 352 o Kag A sl Ladad) e A, avenaceus gsill dilal) Laadlal) ddled cly Cus glel) cladls
Uy jaall 22 C. albicans il s3liae Zada Juadl cul€y el yladll 5alias Adlad il slally Alaie S0 Ao gane g sill 130
st C. albicans yhé e claadlall Llle)l Ldledl) il ac sy Laag o5 Jsaadl) do/ae 2.9 iy MIC daiis A. nigerl
(Nielsen et al., 2009) Naptho-y-pyrones << Jie cbiylaill salias @l€ie o ciladlall sda elgial daas yall cilufyal

Sy (Liu et al., 2004) physcions helvolic acids fumitremorgin C fumigaclavine C s asperfumoid <l<yas
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bl Lgal) Llladll ad lavgio G Ligine (398 2939 Ailasy) du))al) el LS «(Clark et al., 2014) Avenaciolide
0.05 e J8 Lilias) Ay cpyiad) cplacsl) e slaiall <Ny el cilada o C. albicans

(da/ils) C. albicans shd aa ¢ pidall abasl) (Ao daalill Gusbinsuat) ¢ 1ol Cladad S Jadiall 5630 .5 Jgaad)

Nystat A. A. . . ¢
in avenaceus A flavus carbonarius A niger2 A.nigerl gls)
K| M AW | M | AW M AW M | AW | M | AW o gl)
25 | 25 | 25| 25| 25 2.5 25 | 25 | 25 | 25 JaY) eda
92 125 1125 | 7.5 | 3.1 3.1 3.1 3.1 3.1 7.5 | 3.1 Jsilisa
32 | 32| 7575 | 175 7.5 7.5 | 7.5 | 125 3.2 sla
0.033 il gl G LSD ¢0.032 cbyhadll glsil ¢y LSD

Caslall adlanial b dsY) DA e (66 -]
e/3Ka 0.5 £ 30.73 Aasks Gel3l) i) oy e claglall ) el AL nigerl Algjea) bl ~2

ef36 0.2 + 14.09 Ay el Aada dang e claglill 2 ) el A carbonarius &g el cabael -3

celalls Jgibinall Aadla Ll g paall A paal) 428 ela¥l) aen o bl Juadl (oY) oDl Adla ekl —4

Se Jofide 3.1 — 1.4 MIC 4 <l &am E. c0li asiya Ao €Y il Joilially dayl odla clada e -5
syl

cJefide 4.3 caly MIC dass S. aureus asis e 58Y) il Ll Adla @ -6
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