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inhibitory concentration: MIC) Wu31iein MIC 2838n3sanaantfanadunysidauuaiiisy B.
cereus W&z Salmonella Typhimurium §i8 ANUTNTY 0.625 waz 1.25 mg/mlL MN&1eL Lilona-
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Abstract

The emergence of drug—resistant bacteria poses a serious threat to human health.
Therefore, investigation of new natural substances for treating drug-resistant bacteria is im-
portant. This study aimed to investigate the potential use of hemp (Cannabis sativa L.) bark
extract to inhibit growth and biofilm formation of some pathogens. It was found that the crude
extract of hemp bark could inhibit growth of tested microbes including Bacillus cereus, Sta-
phylococcus aureus, methicillin—resistant S. aureus, Escherichia coli, Pseudomonas aerugi-
nosa, Salmonella enterica serovar Typhimurium, S. enterica serovar Typhi, Serratia marcescens
and Candida albicans. Interestingly, the hemp bark extract showed no inhibitory effects on
growth of probiotic Lactobacillus spp. Among the microorganisms tested, the hemp bark extract
displayed the highest inhibitory effects on the growth of B. cereus and Salmonella Typhi-
murium. Therefore, the minimum inhibitory concentration (MIC) was further determined which
resulted that the MIC of hemp bark extract against B. cereus and Salmonella Typhimurium
were 0.625 and 1.25 mg/mL, respectively. In addition, the minimum bactericidal concentration
(MBC) of hemp bark extract was also examined which resulted that the MBC of hemp bark
extract against B. cereus and Salmonella Typhimurium were 1.25 and 2.50 mg/mL, res-
pectively. The ability of hemp bark extract to inhibit bacterial biofilm formation was also in-
vestigated. It was found that the extract could reduce biofilm formation of B. cereus and Sal-

monella Typhimurium by 70.03% and 63.79%, respectively. The results from this study de-
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monstrated the good potential of hemp bark extract to be employed as natural antimicrobial

agents.
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Escherichia coli 37.86% £1.02 L. plantarum BL60a 0.00% + 0.00
Pseudomonas aeruginosa 27.66° +0.57 L. plantarum TISTR 8014 0.00% + 0.00
Salmonella Typhimurium 41.46% +2.15 L. casei TISTR 389 0.00% + 0.00
Salmonella Typhi 39.23° +1.08 faduazm

Bacillus cereus 47.839 +1.25 Candida albicans 35.95% 0.93
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FmaLsznnes g ATINUTUN NS tetra
hydrocannabinol (THC) 'lutiusasas 0.2 3914
fonideszuulszan Snvisanmsieey
supaslunaziuaauaInyTIwLIndans CBD
(Tayyab and Shahwar, 2015) Aiflan3 B39 du-
nIgnaneuiia (Frassinetti et al., 2020; Naveed
et al, 2014) lnauisoitledingruvodon
seunnysadadugindlilsoandauas
@Taamaagzymmaumaamﬁﬂmﬁzﬂuﬁ’m
Uszlomidanissudiuazvinanoifanalsa
sdsnmssudimssielulefiduveadona
IimﬁaLfluij”agaﬂnaammﬁ'@]mﬂﬁimmﬁﬁﬂ
Lmdmﬁﬂumiﬁﬂﬁﬂizqnmﬂ“ﬁﬁusﬁigauw%ﬁ
fialsndald
msfneilBuduanmmasauyse-
anSnwpasansanaanlfansauny sl
m3sudinierinarsdenalse naannnns
Anmwuinsssnaneundandduno-
mﬁﬂizﬁwﬁmwiumﬂuf@ﬂﬁil,a‘%ry’uam,l,m-
ARBunNINLIN (B. cereus, S. aureus LLaz MRSA)
LRZLUATIIBUWNINAY (E. coli, P. aeruginosa,
Salmonella Typhimurium, Salmonella Typhi L8
S. marcescens) 32 un9f e (C. albicans) ué 4
fudiildnagey Snrassananiaden
srounnyndlidgnigudimaniyveuuaiisy
Twsvluiaﬁm\?ﬂq'u Lactobacillus spp. S8R0
iU Naveed et al. (2014) iT1891% 38N 38TA
anlusyresudinmaaiyes S. aureus, P.
aeruginosa, E. coli W8z Enterococcus faecalis
ez uAanaenEanyTIEIn UL
miL’«ﬁty'?J 84 E. coli, P. aeruginosa, Klebsiella
pneumoniae, B. subtilis, Micrococcus luteus,

S. aureus Wa =i 8@ C. albicans (Nafis et al.,
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2019; Nissen et al., 2010) LLa Frassinetti et al.
(2020) ﬁ'ﬂmm’jw{w”uﬁaﬁ@mnLuﬁmﬁtyﬁa
U89 S. aureus Wae En. faecalis @' laifna
@iami{]’uf@mnﬁtymaﬂwﬂuiaaﬂﬁﬂumju
Lactobacillus spp. W a < Bifidobacterium spp.
sssnanienddunyselioninaluns
Susaganelsanldnagounsuuafiisuuas
gt Lmzvl,ajdwalumiﬂ'uf@L%ﬂﬁﬁ@iaqmnww
apiuazaa T indauuaiisalnslulading
(L. plantarum BL60a, L. plantarum TISTR 8014
W&z L. casei TISTR 389) 91nWan1sAn®1t
ldnmugnbvesssanaanniliansdurin-
wafidnanwinludesaa lunTATLUATNAIW
lasiawzluomsuusduszamsdnd ias-
mﬂﬁawﬂ"ﬁlumiﬁﬁmﬂL%aﬁaiiﬂvlﬁqa Y
ﬁwa@iEJL%ﬂLL'UﬂﬁL%Ul%ﬂﬁi&JﬁLﬂuﬁiziﬂ“ﬁﬁ@iéJ
FUNW

B. cereus Uae Salmonella Typhimurium
wdanalsafildessanaanildandieu
Ayzauniige lagfdid1 MIC 289813a1m
wuUGa B. cereus WAy Salmonella Typhimu-
rium o 0.625 Waz 1.25 mg/mL AMNE1AU
uazden MBC da B. cereus i 1.25 mg/mL i
dszdniniwgeniinissin Salmonella Typhi-
murium © 9861 MBC 7 2.5 mg/mL ¥ia#1u
IWIT8VBY Frassinetti et al (2020) WLINE1T
eI SNy TIinageunItuLs E. coli
E. faecalis, Salmonella sp. L8 S. aureus e
MIC fianuigadu 1 mg/mL ianSoufiay
fuNaMTI NI IERANEIMNEAT8Y
faypedmanddsriniawlunssudadene
lsageandudfanaindrdu Mafsanianaain
wienddungmdlszfniawlunisriang
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wuafiisonalse laguidslnuuuainasladu
anaduwminmslumsltansenaanifandn-
surseTmnuuuamnesledulunmsgudada
AalsalWfus=ans mmwunndsdn 15w Bag and
Chattopadhyay (2017) filfuueamaslafusay
nusvdsznauasiwadn (p—coumaric) L‘ﬁia
Wndszaninwlumsmsadonalsa
wonINRE I NBUITEReTUEIN
B. cereus .8z Salmonella sp. mmsmm:ﬁ
ﬁ'maammw%aﬁuﬁﬁmﬂunmm‘%mlmmi
Idfasananususalunssirslulefsy
(Lequette et al. 2010) INMINARBIHANLI
ANUTUT UV BITNIRN AN IZA LA MIC §an3D
susamsaslulefduues B. cereus uaz Sa-
monella Typhimurium lafi93a8as 70.03 uas
ToUay 63.79 AMUK1AL 3NNINLITUVBL Bag
and Chattopadhyay (2017) wu31' L@ il A1
MIC 74 0.01 uaz 0.02 mg/mL §1¥130EUE
maelulafauvas B. cereus uaz Salmo-
nellasp. ldf9asas 25.64 uas 12.29 a1y
819U ez Frassinetti et al. (2020) 318979431
grIana L danyTIfianadudu 0.5
mg/mL sansagugsmsaslulafsuues S.
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