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Figure 1 Cannabis: (A) FoiThongphuphayon (B) Hanggrarok Roei-Et

msmimﬁavmiﬁ’wfmma?zywawm?wn‘afm
msmSeandogaiwdinsunisaaoy
PideuvaiiSeiifawenaininalaueiiilsade
sniau Tneriivegndunseiidoniiuiiiseuuuianizianzasain
12 vhsudursusiedeslufiuiidmiaumansany ludiaiou
unsIRL-Sunay w.A.2565 Tnenisiiudaegsainiiuafuain
Wfulauy 7udeinddamlsad U nEauRuULEAIDINIS
Tnerfuuaainnisiaanlaveidulsmdunsnauldvan
wanaRnHIun1sE LT o SauuUSuRg 20-60 daddns
wagyiiag asneseysiaNIsuLas alaul wagiiudogng
hulundesiifigumnd 4-8 ssmeaifea diingviesufoinis
Tuanaldiin 12 $2lus wazldsuunvdnvesuuaiizonuds
989 (Oliver, 2004). &sUsynoudisuuaTisounsuuan laun
Staphylococcus  aureus A0527, Streptococcus faecalis 001. 9,
Staphylococcus  haemolyticus A12321 W @ ¢ Streptococcus
preumoniae 00112 uasii euuafiia sunsuau Wun Pseudomonas
aeruginosa A11015, Mycoplasma pneumonia 001. 1, Klebsiella
pneumoniae 001.3 Wag Escherichia coli A24622 31N Juwnde
Fananundeduemsiisadewuuman Mueller Hinton Broth
(MHB) 5 {iad@ns LﬁamuLamﬁw?j'yal,wﬂﬁﬁaﬁl,ﬁzgm Streak
asuueIMsiasudauuuuds Mueller Hinton Agar (MHA) vie
wonlildidelalatifier tidwslugimzdeiigumgi 35 asm
wailed szeznan 26 Falus Wilaladvendewuailienadeu
siinay 11alad ldadluemsidsadouvumas MHB Usuins
5 findans dnivuludinmsdefioaungd 35 ssmueadoa
szpzan 24 $alus i suvaiiGefidenisnaaeualdasly
ansaranslaiounaslsaiiinududy 0.85% fiiunisende
Usummududuidesudulatiawingu 1.5x10° Taladidefiadans
CFU/mL Tagiitsuifuansunmsgu 0.5 McFarland Saduaziiie
s1nelsARvle Candida albican, Malassezia pachydermatis
waz Trichophyton sp. laglaaauenuiaindindsuualuiun
WAUIALTBIUMIA1 AN FIMTANNIAITAIN (HeeUfUANS
Fainen un1Inerdesrvdguuiatsaiy) uasid edad
Cryptococcus neoformans finelsalussuumadumelafiven
IFnnaiy (FSuamnueyesziietautenn auzdnunmg



Y. Insumran et al. / (PRAWARUN AGRICULTURAL JOURNAL 2023) 20(1): 35 - 43 37

mand uninedoumansany) thiaduavidesunmnsidody
81915 Sabouraud dextrose broth (SDB) &eansuiig1v
"Lu@wwﬁaﬁqquﬁ 35 perwadoa Wunan 5-7 Yu tide
siifesnsnadeuUiusERumut it uluasazansladioy
naslsriifirnududutesay 0.85 iiumsendes Tneusuany
Wududouduliiawindy 1.5x10° CFU/mL Tnewflouiiuans
4m3g7U 0.5 McFarland
7775746]5@1/{]745{9;’71#4Uﬂﬁé?&/ﬁ?&/?g Agar disc diffusion
wisuemnsuds MHA Tuaiumnzides thidouunaiiGed
(oim

foenisageunUsuauuduluasazaelafsunaslsnni
adududesas 0.85 fHun1sende Usuanududude
Susduliiiavindy 1.5x10° CFU/mL Tnedfisufuansunsgiu
0.5 McFarland thldfudnafiumaannideyuuuaiids wwiins
Swab Welwiuuiinems anduruiunagey (Paper disc)
Alvumduihugudnans 6 fedwns AU3ies 100 lilasaas
Usgnaunae arsannanludysnusuia 400 lulasnsune
fiadans Tlazanemeaslawdadanonled (Dimethyl sulfoxide
(DMSO) wHunaaouilonufiaug Genfloxcin mnundutu 10
lulasn3u uazusiuvageuiifians DMSO Wuyamuay thinan

AVUUDWNTRLATD MHA wanhunUaluginzidengamadl

v
o

35 geAngalfod 1 waan 24 T2lus (hn1sneass 3 41)
dudos thurdunageudidansatnusunm 400 lulasniuse
18403 asuuemis SDA 1de1Ufdaug Amphotericin B A2y
Wty 10 lulasn3u uay DMSO Wugamiuay udahauulug
wam%aﬁqmmﬁ 35 earugaidua WWuna 5 Tu (hnsmeaes
3 §7) maﬁ]i’ﬂmahﬂmﬁmmma‘uwm@uammw%nmé’u&%
(Inhibition zone) 25lafi lifiid o1asaysou 9 ununaaeu lng
yurnvedleuild fuiredufiaduns 7ldanauiaduniu
VguéﬂmwaaLLNummaaULLa:MﬂamadL%a AUAIBYUIALEURIU
Audnasvesunaaey (6 dadiuns) (Sani et al, 2018) uag
AunnudosazUsrans nmvesnsdud swosusazdvinazane
9nn15tAn 100 M3Femsiesiuiud etmuaildnagou
LLasqmﬁaEJmaimﬂgwmsuanL%aﬁwmaaumsaﬁ’ﬂﬁ’mﬂmmm
Fudilganimeazanslnednanusiasiviazany
nsmAInduTusgad usedudanisiedyvende
(Minimum inhibitory concentration, MIC)

ihansanaludgye suauutu 400 Tulasnsuse
{adans luarsazany Dimethyl Sulfoxide (DMSO) Wnviaon
g sia i MHB firunisandenasnay 500 lulasans
U 11 viaen Qaasadaludgyaiadudu 400 lulasniu
sofadans adlunaonil 1 wavwiaend 2 vaenaz 500 lulasans
wanliidniu antugaansluvased 2 Usims 500 Tulasdns
Tdasluvaend 3 vusadentu wulvaend 11 @maﬁasmaﬁq
U3ums 500 lalasans Wunisifeanssesuanududududidu
dwazls 400, 200, 50, 25, 12.5, 6.25, 3.125 waz1.56 lulasniu
Aofiaddns nuddy ansuiungegdunidiagvaaeuliu

aududuidesuduliianriiiu 1.5x108 CFU/mL ieufu
A13M35 U 0.5 McFarland wéagaideadluluynuasniisinng
\ev1anaenar 200 tulasdns lnedynniuaudsenausie
vaeai 1 fonsideadouavansaia vasail 11 dewnsides
\TouaxTeuuniliSe uayvaonil 12 Sa1sazare DMSO wazide
wuAfliSe warvaend 13 fifesansadafiviognuies wdnh
waammaaﬁ%wmlﬂﬂuﬁﬁmwLﬁ“zjyaﬁqmmﬁ 35 99ALIALT U
1-7 u ﬂ’maaﬁmmaaaﬁwmmﬁ’ammmmﬂu Wiguiuya
AIuAL TR BITU n1sMaaeud e s L uLi AT u Y
wuafide Tneldasemsimneidioados fe s SDB
N5yt un e arusas g ol (Minimal
bactericidal/Fungicidal concentration, MBC/MBC)

thnaenemnsiinadey MIC ynviaeaiinagousn Streak
plate T,mEﬂ,%vhqLSTiaL%anﬂmigwuﬁﬁﬂ%nﬂmi 0.01 $a@dn3 (Loop)
vvhadodeunzdelfifin Loop s1uau 1 Loop than Streak
a9UUR IS MHA udathanvulugimedefionungd 35 aam
waidea Wuaan 24 Falus dudeswinisudls Wusvesnm
1.7 Yu andulddananiseyrewunailis susasanududy
Franududulalinunisiguuermsidsnde MHA 9zl
At uduraad avuisod L8 ouuadiseld (Minimal
bactericidal concentration, MBC)

NaKkazITAINANIITY

dlefnwidremnaiia Disc diffusion fisziumnadudu
400 lulpsnsusofiaddans WU’i’]ﬁﬁﬁﬁﬂﬁ]’lﬂiUﬁwj’mﬁ’j\i 2 ay
Wug Ae AyaeiugiesnesrIva LagdyI@1ewus v
nszsen fiatnandvharats lonuea Wnuea axdlau uaz
aaelswesy ansaduduuaiiBonnsuuinuay unsuau ued
e S. faecalis 001.9 fiansafnanlufyrsaosmeiugiain
Tndvhavanemusldannsadudeld waswuianansada
nludgeianeiugnienszsen Manadigiuniuead
UsyAvsamnissudilusuaiide S. pneumoniae 001.12 gean
fouamausnuguonanslad 33.25 + 4.59 fadwng dauans
afiluinaneiugresnaiguiva fvuaauriuguenalasla
71 26.00 +1.41 fadiuns daut%aiﬂﬁﬂizﬁw%mwmﬁé’uE]xﬂqqqm
lu M. pachydermatis SvuALaUN e LY naneeladl 9+2.82
Ja8L1uns way 7.520.70 TadLuns (Table 1 way Figure 2)
#0ARABINUNISAN®I8Y Karas et al. (2020) a1sannainly
ﬁﬁyﬁmﬁ'aﬁmmﬂﬁﬁasmmwuaaﬁﬂisﬁm%‘mwmié’ugqLf&ya
wuRlse S. aureus 25923 ﬁmummﬂmu@usnawaﬂaﬁ 14
Jad1uns d@2U MRSA E. coli way K. pneumoniae Suu1aLa
mu@uaﬂmmﬂaﬁ 12, 10 way 7 Nadwns Wweuseansninnng
fudanisiaiguesuuaiii3e S aureus 25923 gediadouay 80
uwazdenna 9n U Nadir et al. (2020) ﬁ"wmaaun”m%a

P. aeruginosa Wag E. coli



Y. Insumran et al. / (PRAWARUN AGRICULTURAL JOURNAL 2023) 20(1): 35 - 43 38

Table 1 Antibacterial activity of the Cannabis sativa \eaf extracts against the selected pathogens using disc diffusion method

Inhibition zone (mm.) of concentrations 400 (g/mL)

Extract of
Microorganisms . ) Antibiotic/antifungal
Cannabis sativa Ethanol Methanol Acetone Chloroform DMSO
control

Bacteria

S. aureus A0527 A 10.25 + 6.01 20.00 + 7.07 15.00 + 2.82 14.00 + 4.94 23.50 + 0.70 -
B 1125+ 1.76 19.00 + 2.82 17.50 + 6.36 17.00 + 2.82 23.00 + 8.48 -

S. faecalis 001.9 A - - - - 17.00 + 8.48 -
B - - - - 17.50 £ 0.70 -

S. haemolyicus A12321 A - 3.50 + 4.94 - - 21.50 + 2.12 -
B - 7.00 + 0.00 3.50 + 4.94 - 21.50 + 0.70 -

S. pneumoniae 001.12 A 12.25 + 3.18 26.00 +1.41 23.00 + 7.07 21.50 + 0.70 22.25 + 0.35 -
B 13.50 + 2.12 33.25 + 4.59 30.00 + 1.41 17.00 + 2.82 2250 + 0.70 -

E. coil A24622 A - 18.00 + 4.24 11.75 + 1.76 12.25 + 1.76 25.30 + 14.56 -
B - 19.50 + 0.70 10.00 + 0.00 12.00 + 0.00 25.00 + 0.00 -

K. pneumoniae 001.3 A - 22.50 + 3.53 18.25 + 12.37 14.75 + 0.35 20.00 + 0.00 -
B - 2350 + 2.12 16.50 + 4.94 30.00 + 7.07 20.00 + 0.00 -

M. pneumoniae 001.1 A - 15.00 + 2.82 11.00 + 2.82 8.50 + 2.12 20.50 + 0.70 -
B - 16.00 + 1.41 13.50 + 0.70 12.00 + 4.24 20.00 + 1.41 -

P. aeruginosa A11015 A - 21.50 + 4.94 14.00 + 5.65 16.75 + 2.47 1950 £ 353 -
B - 21.00 + 7.07 15.00 + 4.24 20.00 + 0.00 19.00 + 0.00 -

Amphotericin B

Fungi

C. albicans A - 3.5£4.94 - 2.33+4.04 9.66+8.38 -
B - 5+7.07 - 3.25+4.59 9.66+8.38 -

C. neoformans A - 2.33+4.04 - - 14.33+6.42 -
B - 2.00+0.00 - - 20+1.73 -

M. pachydermatis A 8.16+1.75 9+2.82 6.75+0.35 3.25+4.59 7.5+0.86 -
B 4.66+4.07 7.5+0.70 7+0.00 9.5+2.12 7+0.50 -

Trichophyton sp. A - 10.16+0.76 - - 7+0.00 -
B 6.75+0.35 7+0.70 4+5.65 - 7+0.00 -

Zone of inhibition represented sensitivity. -: No inhibition zone (resistance), Control: DMSO, Genfloxcin: 10 pg/mL, Control of Bacteria, Amphotericin B: 10 pg/mL
(Control of fungal), A: FoiThongphuphayon, B: Hanggrarok Roei-Et.

E. coil A24622

B

S. aureus A0527
Figure 2 Ihibititory effects of crude leaf extracts of two varieties of Cannabis sativa: FoiThongphuphayon var. (A) and Roei-Et var. (B) using different solvents
against of £. coil A24622 and S. aureus A0527 by disc diffusion method using 400 ug of each crude extract. a: crude ethanol extract, b: crude acetone extract,
d: crude chloroform extract, e: crude methanol extract, c: negative control (100% v/v DMSO) and f, 10 pg of Genfloxcin
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Table 2 Minimal inhibitory concentration (MIC) of Cannabis sativa extracts: from FoiThongphuphayon cv. (A) and Hanggrarok Roei-Et cv. (B) using ethanol,
methanol, acetone, and chloroform as solvent agains the selective pathogens

Extract of Minimal inhibitory concentration (pg/mL)
Microorganisms ) )
Cannabis sativa Ethanol Methanol Acetone Chloroform
S. aureus A0527 A 50.00 50.00 50.00 50.00
B 100.00 50.00 50.00 50.00
S. faecalis 001.9 A - - - -
B - - - -
S. haemolyicus A12321 A - 50.00 - -
B - 50.00 - -
S. pneumoniae 001.12 A 50.00 50.00 50.00 50.00
B 50.00 50.00 50.00 50.00
E. coil A24622 A - 50.00 50.00 50.00
B - 50.00 50.00 50.00
K. pneumoniae 001.3 A - 50.00 50.00 50.00
B - 50.00 50.00 50.00
M. pneumoniae 001.1 A - 50.00 50.00 50.00
B - 50.00 50.00 50.00
P. aeruginosa A11015 A - 50.00 50.00 50.00
B - 50.00 50.00 50.00
C. albicans A - 50.00 - 200.00
B - 50.00 - 200.00
C. neoformans A - 50.00 - -
B - 50.00 - -
M. pachydermatis A 50.00 50.00 50.00 100.00
B 50.00 50.00 50.00 50.00
Trichophyton sp. A - 50.00 - -
B 100.00 50.00 50.00 -
% Resistance A 25.00 91.67 58.33 66.67
B 33.33 91.67 66.67 66.67

Table 3 Minimal bactericidal concentration (MIC) of Cannabis sativa, FoiThongphuphayon cv. (A) and Hanggrarok Roei-Et cv. (B) extracts using various solvents
against the selected pathogens

Extract of Minimal bactericidal concentration (ug/mL)
Microorganisms . .
Cannabis sativa Ethanol Methanol Acetone Chloroform
S. aureus A0527 A >400 >400 >400 >400
B >400 >400 >400 >400
S. faecalis 001.9 A - - - -
B R - - -
S. haemolyicus A12321 A - >400 - -
B - >400 - -
S. pneumoniae 001.12 A >400 >400 >400 >400
B >400 >400 >400 >400
E. coil A24622 A - >400 >400 >400
B - >400 >400 >400
K. pneumoniae 001.3 A - >400 >400 >400
B - >400 >400 >400
M. pneumoniae 001.1 A - >400 >400 >400
B - >400 >400 >400
P. aeruginosa A11015 A - >400 >400 >400
B - >400 >400 >400
C. albicans A - >400 - >400
B - >400 - >400
C. neoformans A - >400 - -
B - >400 - -
M. pachydermatis A >400 >400 >400 >400
B >400 >400 >400 >400
Trichophyton sp. A - >400 - -
B >400 >400 >400 -
% Resistance A 25 91.67 58.33 66.67
B 33.33 91.67 66.67 66.67
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Article history ABSTRACT

Received: 20 December 2022 This research was aimed to screen the antimicrobial activities of two varieties of Cannabis sativa
Revised: 12 April 2023 (FoiThongphuphayon cv. and Hanggrarok Roei-Et cv.) leaf extracts against pathogens including
Accepted: 24 April 2023 bacteria causing mastitis in dairy cows and some yeasts and filamentous fungi isolated from
Online published: 8 May 2023 dermatitis and respiratory disease affected animals. Crude extracts from the leaves of cannabis

Keyword were obtained using extractions by various solvents including ethanol, methanol, acetone, and
Cannabis sativa chloroform. Disc diffusion was used as an antimicrobial and antifungal activity screening method,
Crude extract and minimum inhibitory concentration (MIC) and minimum bacteriocidal/fungicidal concentration
Antm_u_croblal (MBC/MFC) were further measured using the micro broth dilution method. The methanol extracts
Mastitis o . from both varieties of cannabis were generally effective in inhibiting most of the tested bacterial
Pathogenic microorganism strains including three gram-positive: Staphylococcus aureus A0527, Staphylococcus haemolyticus

A12321, and Staphylococcus pneumonia 001.12, and four gram-negative bacteria: Pseudomonas
aeruginosa A11015, Mycoplasma pneumoniae 001. 1, Klebsiella pneumoniae 001. 3 and
Escherichia coli A24622 at 50 pg/ml MIC and 400 pg/ml MBC, except for Staphylococcus faecalis
001.9 resisting inhibition. The methanol extracts were also effective against the tested dermatitis-
causing yeasts and fungus including Candida albican, Malassesia pachydermatis, Trichopyton sp.,
as well as the respiratory system-affecting fungus, Cryptococcus neoformans, at 50 pg/ml MIC and
400 pg/ml MBC. Thus, the extracts from Cannabis are promising and should be promoted to be
used clinically for clinical usage as treatment agents against pathogens, and also contain the
potential to be used in the pharmaceutical industry going forward.

“Corresponding author

E-mail address: yuwadee.in@rmu.ac.th (Y. Insumran)

Online print: 8 May 2023 Copyright © 2023. This is an open access article, production, and hosting by Faculty of Agricultural Technology, Rajabhat
Maha Sarakham University. https://doi.org/10.14456/paj.2023.5



