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Xac dinh kha ndng khang khuan va khang ndm ctia cao
chiétla Haikim sa (Lygodium japonicum (Thunb.) Sw.)
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Ngd Ngoc Nhw' Y va Bui Thanh Phong’
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TOMTAT

Ddtvdndé: Nhiém khudnvandmngoadidald motbénhly phdbién. Cdclogithudchdahoccdnhiéutdc
dung phu nén cdc chiét xudt tir dwoc liéu ngdy cang duoc chi y nghién ciru. Muc tiéu nghién ciru: Dé
tai nay dwoc thue hién nham xdc dinh khé ndng wrc ché Pseudomonas aeruginosa, Staphylococcus
aureus va trc ché ndm Candida albicans cua cdc cao chiét tir Lygodium japonicum. B6i tuong va
phwong phdp nghién ctru: Lygodium japonicum dwoc chiét bdng cén 70% va cé ddc dé thu dwoc cao
céntodan phdn (cao TP). M6t phdn cao TP duoc hda tan vdinudc, sau dé chiét phdn doan lén luot vdi
cdc dung méila n-hexan, chloroform, n-butanol thu dwoc cdc cao chiét twong trng ld cao HE, cao CF,
caoBUvadichnudcconlaild cao nwdce (cao WA). Cao TP duwockhdo satthanh phdn héa thucvét. Cao
TP va cdc cao phdn doan déu duoc xdc dinh hoat tinh khdng khuén va ndm. Két qud: Cao TP cla
Lygodium japonicum cé chitra chu yéu cdc hop chét carotenoid, polyphenol, flavonoid, saponin,
alkaloid, coumarin, phytosterol, acid hitu co, tanin. Hoat tinh khdng Pseudomonas aeruginosa cao
nhét la & cao CF vdi duwédrng kinh ving trc ché (mm) 1d 12.67 + 0.58 (mm) va MIC la 156.25 (ug/mL).
Hoat tinh khdng Staphylococcus aureus cao nhdt la & cao TP vdi dwdng kinh viing trc ché (mm) la
13.00+0.00 (mm) va MIC (ug/mL)1a 78.125 (mm). Hoat tinh khdng Candida albicans cao nhét g &
cao TPvdidwong kinh viing trc ché (mm)1a12.67 +0.58 (mm) va MIC (ug/mL) 1ad 156.25 (ug/mL). Két
luén: Lygodium japonicum cé khé ndng khdng khudn Pseudomonas aeruginosa, Staphylococcus
aureusvakhdngndm Candida albicans.

Tirkhéa: Héi kim sa, Pseudomonas aeruginosa, Staphylococcus aureus, Candida albicans

1. DAT VAN DE

Hién nay, van dé vé khang khang sinh dd mang
tinh toan cau va dac biét ndi trdoi & cac nwédc
dang phéat trién v&i gdnh n3ng cda cac bénh
nhiédm khuan va nhirng chi phi bat budc cho
viécthay thé cadc khangsinh clibdng cac khéng
sinh m@i, dat tién. Cac bénh nhiém khuan
dudng tiéu hod, dudng hd hap, cdc bénh lay
truyén qua duong tinh duc va nhiém khuan
bénh vién |a cdc nguyén nhan hang daucotilé
mac va ti 1é t&r vong cao & cac nwdc dang phat
trién[1,2].S. aureuslacaukhuidngramduong
duwoc tim thdy & dwdong hd hdp va da nguoi,
duwoc xem |3 tdc nhan gay bénh phd bién va
nguy hiEmnhatclaconngudidoddctinhvacéd

Tdc gid lién hé: ThS. Bui Thanh Phong
Email: phongbui0407 @gmail.com

Hong Bang International University Journal of Science

khanangkhangkhdngsinh.S. aureusgayracac
bénh nhiém trung bé mat nhu chéc I&, mun
nhot, viem mo té bao, viém nang 16ng, ap xe
dudida,...c6thé gdydnh hwonglén co, xwong
hodclan dén phdivavantim [1].P. geruginosa
I3 truc khuadn gram 4m da khang thuéc (MDR:
multidrug resistant), gy ra cac nhiém trung
man tinh hodc cap tinh & nhirtng bénh nhan bj
suy gidm hé mién dich, viém ph6i tic nghén
man tinh (COPD), xo nang, ung thw, chén
thuong, béng, nhiém trung huyét hodc viém
phéicanthdmay (VAP)[2].

Bén canh dé, nhiém nam dang trd thanh mot
trong nhirng nguyén nhan chinh gy ra bénh tat

ISSN: 2615 - 9686



Tap chi Khoa hoc Trwwérng Dai hoc Quéc té Hong Bang - S 34 - 3/2025: 95-102

va la tac nhan gy tlir vong & nhitng ngudi cé hé
mién dich suy gidm nhu bénh nhan dai thao
duong, béo phi, ung thv hodc HIV/AIDS... Su
xuat hién chatinh trang khang thuéc khang ndm
& mot s6 loai, vi du nhw ndm Candida albicans
duoc xem la méi de doa nghiém trong d6i vai
strc khde chia con ngudi. Viéc tdng dé khang cla
nam déi vdi mot s6 loai thudc d3 gdy khé khan
trong qua trinh diéu tri va lam gia tang ty l& tl
vong ®bénhnhanlénhon50%[3].

Truwdctinh hinh cdc ching vi khuan, vindm dang
bién d6iva nguy hiém hon thiviéctim ra cécloai
thuéc khang sinh, khdng ndm mdi gdp phan vao
qué trinh diéu tri bénh la diéu vé clng can thiét.
Déc biét la nhirng loai thudc c6 nguén gdc tir
thuc vat do cac hoat chat dwoc chiét xuat tw
chung thuwong it hodc khdong gdy ra nhiéu tac
dung cé haikhidiéutribénh sovéimétséthude
ténghop.

Hai kim sa cé tén khoa hoc la Lygodium
japonicum (Thunb.) Sw. thudc ho Schizaeaceae,
cay dugc thu hdi quanh nam, bé phan dung
thuwdng la toan cdy hodc bao tir. Trong y hoc ¢6
truyén, duoc liéu nay thuong duoc st dung dé
diéu tri bénh viém rudt, tiéu chay, viém than,
nhiémtrungtiéu, ... Trongdangian ngudidan da
strdungla Haikimsatuwoigidnatdaplénvungda
dé diéu tri viém da [4]. Loai thdo dwgc nay cé
chira nhiéu hop chat nhu flavonoid, steroid,
polysaccharid va axit phenolic [4]. Yadav va cac
cdng sy (2012) d3 ti€n hanh nghién ciru hoat
tinh khang khuan cua Lygodium flexuosum. Két
qud chothay chiétxudt phanthanvaré ciaduoc
liéu cé hiéu qud vai vi khuan S. aureus [5]. M6t
nghién ciu khac cho thay duoc liéu cung ho véi
Lygodium japonicum la Lygodium venustum cé
tiém nangtrongviéc khang khuinvakhangndm
Candida albicans [6]. Do vay, viéc nghién cltu
hoattinh khangkhudnvakhangndm cuacécloai
thuodc chi Llygodium nhu Lygodium japonicum la
c6 co sd khoa hoc va nghién clru nay con md ra
huéng rng dung ctia Lygodium japonicum nham
tao ra cac ché pham cham séc da, khéang khuan
trénda.

Can clrvao cac baithudcyhoccé truyénvakinh
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nghiém dan gian vé cac hoat tinh cta Lygodium
japonicum, nghién cru nay dugc thuc hién vai
muctiéu khdosathoattinh khang khuan, khang
ndm clha cao chiét tir Hai kim sa (Lygodium
japonicum (Thunb.) Sw.). K&t qua nghién clru
nay cé thé cung cap thém nhiéu thong tin nham
tang kha nang &ng dung trong viéc diéu trj cac
bénhvévikhuidnvavindambangduwocliéu.

2.VATLIEU VAPHUO'NG PHAP

2.1.Vatliéu

- La Hai kim sa (Lygodium japonicum) thu hai &
Long An, va duoc dinh danh bdi ThS.DS. Tran
Hiru Thanh. L4 phoi khd c6 d6 am la 8%, xay
nhuyén va loc qua ray 710 um dé thu bot chuan
bi chiét xuat.

- Vi khuan Staphylococcus aureus ATCC 25953,
Pseudomonas aeruginosa ATCC 27853, Nam
men Candida albicans ATCC 90028 tir American
Type Culture Collection (Hoa Ky).

- Ciprofloxacin, Fluconazole, DMSO tlr Sigma.

- Méi trudng MHA, MHB, moi truwong thach
Sabouraud cdia Merck.

- Cac dung moéi ethanol, n-hexan, chloroform, n-
butanolttr Fisher.

2.2. Phwong phap nghién ctru

2.2.1. Chiét xudt va dinh tinh so’ bé thanh phén
héa thuweviétcao Haikim sa

Dung m6i ethanol 70% dé chiét xuat duoc liéu
v&iti lé duoc liéu : ethanol 1a 1:20 (w/v), dich
chiét duoc cd dac thanh cao cdn 70% (cao TP)
bang may c6 quay. Tiép theo mau duoc chiét
phan doan lan lvot qua cdc dung modi cé dd
phan cuwc khdc nhau theo th& tu tdng dan n-
hexan, chloroform, n-butanol sé& thu nhéan
duoc cac dich chiét tvong ng, cac dich chiét
duoccédddcthanhcaochiétlacaon-hexan(cao
HE), chloroform (cao CF), n-butanol(caoBU) va
dich nuwédcconlai(cao WA). Cao TP sé dugc xac
dinh thanh phan héa thyc vat theo phuong
phdp Culei cdi tién va tat ca cac cao chiét déu
duwoc st dung dé thye hién thi nghiém thir cac
hoat tinh (Hinh 1) [7]. P& dm cac cao TP, HE, CF,
BU WA lan lugt 1a 15.24%, 4.93%, 8.20%,
14.53%,18.40%.
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Hinh 1. So d6 chiét cao

2.2.2. Phwong phdp khdo sdt hoat tinh khéng
khuédn cda cao chiét

2.2.2.1.Quytrinh thwc hién phwong phdp khuéch
tdn giéng thach

D8 10mL mbitruérng Mueller Hinton Agar (MHA)
|én dTa petri (dwdng kinh 90 mm) vé trung va dé
déngthach. Ti€n hanh chuyéndich nudivikhuan
(dat néng d6 chuan hoéa tuong rng vdi dd duc
cla thang McFarland 0.5) I1én bé mat cta dia
petri thach d3 déng. Dung que duc 16 v trung
duclén dia thach dé tao cac giéng cé duwdng kinh
6 mm. Sau d6 cho 20 pL cao chiét (néng d6 50
mg/mL)vaovagilt @ nhiét d6 phongtrongvong 1
gity dé cao chiét khuéch tan réi dem dia petri 0 &
37°C trong 24 gid. Sau 24 gid, tién hanh do
dudng kinh vong trc ché (1ZD - viing ma vi khuan
khong moc va bé mat thach van nhan béng) bang
cach st dung thudc do dwong kinh vong khang
khudn dé do. Ciprofloxacin (10 ug/mL) dugc sir
dung lam d6i chirng dwong cho thi nghiém nay
Chirng am dugc st dung la DMSO 1%. Puong
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kinh cung khang khuan khéng bao gdbm duwdng
kinh giéng. Lap lai quy trinh trén 3 [an dé tinh gia
tritrungbinhcaalzD[8].

2.2.2.2. Quy trinh thuc hién bang phwong phdp
phalodngthach

9mL dich thach dwoc d6 vao cac dia petri vd
trung chi*ra 1 mL cac dung dich pha lodang khac
nhau cla cao chiét nham thu duwgc mot diy moi
trwdng thach vaindng dd giam dan mét nira (tir
néngddbandaulasmg/mL). Dich nudivikhuin
duwoc chuyén |én bé mat thach cac thé tich dich
nudi vi khudn 10 pL mdi loai vi khuan. Cac dia
MHA nay s& duoc U trong 24 gio & nhiét do la
37°C. Sau 24 gio, tién hanh danh giad két qua
bang cach xac dinh gid tri MIC (ndng do tbi thiéu
cla cac chat duoc nghién clru (rc ché hoan toan
sy phattrién ctatirng visinh vat). Ciprofloxacin
duocstrdunglam mau d6ichirng duwong cho thi
nghiém nay. Lap lai quy trinh trén 3 [an dé tinh
gid tritrung binh d& danh gid chinh xac két qua.
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O nbng d6 mau bit d3u c6 moc khuan lac thi gia
tri MIC dwogc xac dinh 1a néng d6 phia trudc né
(gdp2lan)[8].

2.2.3. Phwong phdp khdo sdt hoat tinh khéng
ndm cuaacao chiét

2.2.3.1.Quytrinh thuc hién phwong phdp khuéch
tdn giéngthach

Trai déu 100 pL huyén dich vindm (dat néng d6
chuidn héa twong &ng vdi d6 duc cha thang
McFarland 0.5) 1&n bé mat cia méi trwdong
thach Sabouraud cé khang sinh da déng. Dé
hop m& ndp trongtd 4m 3 -5 phut cho rdo mat.
Dung dung cu duc 16 vo trung duc 1&n dia thach
dé tao cac giéng cé dudng kinh 6 mm. Sau d9,
cho20 uLdichcaochiét (nébngdd 50 mg/mL)da
duwoc phalodng vdicdc ndng d6 khdc nhau vao
moi giéng. Chirng dwong duoc st dung la
Fluconazole v&inéng d6 10 pg/mL. Chirng 4m
duoc st dung 1a DMSO 1%. P& yén khoadng 15
phut cho cdcdich cao chiét th&r nghiém khuéch
tan vao méitruong. Cac diamoitruong duoc
@ 30°Ctrongthoigian 48 gio. Duongkinh clng
khangkhuan khéngbaogdm dudngkinh giéng.
L3p lai quy trinh trén 3 [an dé tinh gia tri trung
binhchalDZ[9].

2.2.3.2. Quy trinh thuc hién bang phwong phdp
phaloéngthach

MOi truong thlr nghiém thach Sabouraud cé
khang sinh dwoc chuan bjbang cach d69 mLdich
thach vao céc dia Petri vo trung chira 1 mL tao
thanh mdt day ndng d6 cao chiét theo nguyén tic
gidm dan mot nira (tlr ndng d6 ban dau 13 5
mg/mL). S dung 10 pL huyén dich cta vi ndm
(datndng dd chuan hdatwong irng véidd duccla
thang McFarland 0.5) chdm |én bé mat cia méi
trwong thach d3 déng. Chirng duong duoc st
dunglaFluconazole. Cacdiaméitrwong dwocd &
30°C trong thoi gian 48 gid. Thi nghiém lap lai 3
lan dé tinh gia tri trung binh cta MIC. O néng dé
mau bat dau cé moc khuan lac thigia tri MIC dugc
xacdinhlanéngdd phiatrwdcnd (gap 21an)[9].

3.KETQUAVATHAO LUAN

3.1.Thanh phanhéathwcvatciaHaikimsa

Két qua phan tich thanh phan héa thyc vat clia cao
TP cla L. japonicum cho thdy ¢ su cé mat cla
carotenoid, polyphenol, flavonoid, saponin,
alkaloid, coumarin, phytosterol, acid hitu co, tanin
la nhirng hop chat co hoat tinh cao (Bang 1). Nhiéu
loai trong cung chi Lygodium ciing chira cdc nhém
hop chat nay nhu Lygodium flexuosum, Lygodium
venustum, Lygodium microphyllum[10-12].

Bang 1. Thanh phan hoéa thyc vat cla cac hgp chat cé trong cao TP cla L. japonicum

Nhém hop chat Thudc thiy Két qua
Carotenoid Ether ddu hoa, H,SO, déc +++
OH Phenol Dung dich FeCl, +++
Flavonoid Bot Mg, HCl dam dac +++

Saponin Phan (tng tao bot +++
Alkaloid Thuéc th&r Dragendoff ++
Tanin Thuéc thir gelatin mudi +++
Coumarin NaOH 10% +++
Phytosterol Chloroform va H,SO, dam ddc +++
Antranoid H,SO, 1N va NaOH 10% -
buong khir Fehling A va Fehling B (duong khy), +++
Chat béo V&t mao trén gidy -
Anthrocyanidin HCI 5% va NaOH 5% -
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Nhém hop chat

Thudc thiy

Két qua

Acid hitu co

N32C03

+++

Polysaccharid

Thuéc thir Lugol

Triterpenoid

Chloroform va H,SO4 dam dac

3.2. Kha ning (rc ché vi khuan chia cac cao chiét tir
Haikimsa

Kha nang &c ché hai vi khudn gram am la P.
aeruginosa va gram duong S. aureus cta cao TP
va cac cao phan doan cho thay hau hét cic cao
chiét déu c6 hoat tinh khang khuan trir cao phan
doan nuédc (Bang 2 va 3). Piéu nay cé thé do céc
hop chat nhu carotenoid, OH Phenol, flavonoid,
saponin, alkaloid, tanin, coumarin, phytosterol cé
kha ndng khang khudn [10- 12] trong trong thanh
phancdal. japonicum (Bang1).

Dong thoi, k&t qua ghi nhan rang cao TP cé hoat
tinh khd cao, manh hon hau hét cidcphan doan cé
thé 13 do su tadc dong ho trg clia cdc nhém hop
chat c6 trong thanh phan clha L. japonicum.
Flavonoid, alkaloid va polyphenolla nhithg nhém
hop chat duwoc xem 13 c6é khd nang khang khuan
manh, cdc nhdm hop chat nay c6 thé phan bd
trongcao TP va cac cao phan doan HE, CF, BU [13,
14] nén cé thé tao ra hoat tinh khang khuan cho
caccaophandoannay.

Bang 2. Kha nang trc ché P. aeruginosa cta cac cao chiét tir L. japonicum

Mau Pudng kinh viing &rc ché (mm) MIC
nghién ctru lan1l | Lan2 | Lan3 Trung binh (ng/mL)
TP 12 12 12 12.00 £ 0.00 156.25
HE 13 11 12 12.00 £ 1.00 3125
CF 13 12 13 12.67 £ 0.58 156.25
BU 11 9 9 9.67+£1.15 625.00
WA 0 0 0 0.00£0.00 0.00
Ciprofloxacin a4 42 45 43.67 £1.53 0.016

Cacnhédmhogp chatty nhiéncdkhandng (rcchés.
aureus cao nhu flavonoid, alkaloid, polyphenol,
saponin trong L. japonicum [13, 14] déu duoc
phan b6 chi yéu & cao TP va cac cao phan doan
HE, CF, BU nén cac cao nay c6 hoat tinh (rc ché S.
aureus. Nghién ctru s& ti€p tuc nham thu nhan dir
liéu vé thanh phan héa thuc vat trong cac cao
phan doan dé xac dinh hop chat c6 kha nang tc
ché S. aureus. Trong nghién clru cta Subba va

cong sy, cao ethanol cla L. japonicum khdng co
kha ndng (rc ché S. aureus khi thir nghiém khang
khuan bang phuong phdp khuéch tan trén giéng
thach & néng d6 0.8 (mg cao/giéng) [13] cho thay
hoat tinh cta L. japonicum cé thé thay d6i theo
vung sinh thai. Piéu nay cho thay can cé nhirng
nghién ctu sdu hon vé thanh phan héahoccdal.
japonicum dé cé thé xac dinh rd khd nang khang
khuadn ctaduwocliéunay.

Bang 3. Kha nang trc ché S. aureus cla céc cao chiét tir L. japonicum

Mau Pudng kinh vung &rc ché& (mm)
hign cg MIC (pug/mL)
nghien curu LAnl | LAn2 | Lan3 Trung binh
TP 13 13 13 13.00 £ 0.00 78.125
HE 11 11 11 11.00 £ 0.00 312.50
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Mau Puwdng kinh vung rc ché (mm)
hién ca MIC (pg/mL)
nghien cru lAn1 | LAn2 | Lan3 Trung binh
CF 11 12 11 11.33 +0.58 156.25
BU 8 9 9 8.67 £0.58 625.00
WA 0 0 0 0.00+£0.00 0.00
Ciprofloxacin 32 33 31 32.00+£1.00 0.25

3.3. Kha nang trc ché Candida albicans cua cac
cao chiéttir Haikimsa

Nongdé caccaochiéttrongthinghiémkhdo sat
duwong kinh vung e ché cla cac cao chiét la 50
mg/mL va chi&ng duong Fluconazol la 10
ug/mL. Nam C. albicans gay nén nhirng nhiém
trung da, nhiém trung huyét va nhiém trung
tiéu hdéa trong dé nhiém trung da 1a nghiém
trongvaxayrathudngxuyénnhat. Cdchgpchat
cétrongL. japonicum cé khanang ecchéndmdC.
albicans [10, 12, 15] nén cao toan phan va céc
cao phan doan tlr L. japonicum cé hoat tinh

khangnamnay.

Cao BU va WA khéng cé hoat tinh &rc ché C.
albicans nhu ghinhan céthéladocdcnhémhop
chat cé thé cé trong cao nay khéng cé kha nang
trc ché ndm C. albicans (Bang 4). K&t qua nghién
clrucodnchira rf§ng, cao TP cé hoat tinh (rc ché C.
albicans vuot triso vdicdc cao phandoan, diéu
nay c6 thé |a do cac hop chat c6 khd ndng khang
namhiéndiénnhiéuvatacdunghdtronhau, day
la motkét qud can duwgcghinhanvacothésé can
duocnghiénclruphantichrdo hon.

Bang 4. Kha nang (rc ché C. albicans cta cac cao chiét tir L. japonicum

Mau Puwong kinh ving &rc ché (mm)
N MIC (ug/mL)
nghién ctru 3n1 | L3n2 | L3n3 Trung binh
TP 12 13 13 12.67 £ 0.58 156.25
HE 10 11 11 10.67 £ 0.58 312.5
CF 9 9 10 9.33+0.58 312.5
BU 0 0 0 0.00 £0.00 0.00
WA 0 0 0 0.00 £0.00 0.00
Fluconazol 14 15 14 14.33 £0.58 0.25

Trén thuc té, L. japonicum 13 lodi thyc vat moc
hoang rat nhiéu & Viét Nam. V&i két qua ban dau
thu nhan duogc nay da cho thay L. japonicum cé
thé 1a 1a mét loai duoc liéu cd tiém ndng irng dung
san xuat cac ch& pham diéu tri cdc bénh nhiém
khuanvanamtrénda.

4.KET LUAN

K&t qud nghién ciu cho thdy cao TP cla L.
japonicum cé hoat tinh khang khuan trén ca vi
khuan gram duong, vi khuan gram dm va nam

ISSN: 2615 - 9686

C.albicans. Tuy nhién, cdn thém nhirng nghién ctru
vé tdi wu hdéa quy trinh chiét xuat va bao ché cao
chiét nay thanh cac dang san pham phu hop. Péng
thoi, cdn thém nhitng nghién ctu 1am sang dé
chirng minh kha ndng &rng dung cao chiét nay dé
san xuat cdcsan pham chamsoécda.

LO1CAMON

Nghién ctu nay duoc Truong Dai hoc Quéc té
Héng Bang cap kinh phi thyc hién dwdi m3 s6 dé
tai GVTC17.60.
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Determination of antibacterial and antifungal properties
of Lygodium japonicum (Thunb) Sw. leaf extract

ABSTRACT

Tran Huu Thanh, Dinh Ngoc Phung, Le Tan Phat,
Ngo Ngoc Nhu Y and Bui Thanh Phong

Background: Skin infections and fungal infections are common diseases. Chemical drugs have many side
effects, so herbal extracts are increasingly being studied. Research objectives: This study was conducted
to determine the ability of extracts from Lygodium japonicum to inhibit Pseudomonas aeruginosa,
Staphylococcus aureus, and Candida albicans. Research objects and methods: Lygodium japonicum was
extracted using 70% alcohol and then concentrated to obtain the total alcohol extract (TP extract). A part
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of the TP extract was dissolved in water, then fractionated with solvents such as n-hexane, chloroform,
and n-butanol to obtain the corresponding extracts HE extract, CF extract, BU extract, and the remaining
aqueous solution was water extract (WA extract). TP extract was surveyed for chemical composition. TP
extract and fractionated extracts were determined for antibacterial and antifungal activity. Results: TP
extract of Lygodium japonicum mainly contains carotenoids, polyphenols, flavonoids, saponins,
alkaloids, coumarins, phytosterols, organic acids, and tannins. The highest inhibition of Pseudomonas
aeruginosa activity was in CF extract with an inhibition zone diameter (mm) of 12.67 + 0.58 (mm) and MIC
of 156.25 (ug/mL). The highest inhibition of Staphylococcus aureus activity was in TP extract with an
inhibition zone diameter (mm) of 13.00 + 0.00 (mm) and MIC (ug/mL) of 78.125 (mm). The highest
inhibition of Candida albicans activity was in TP extract with an inhibition zone diameter (mm) of 12.67 +
0.58 (mm) and MIC (ug/mL) of 156.25 (ug/mL). Conclusion: Lygodium japonicum has antibacterial
properties against Pseudomonas aeruginosa, and Staphylococcus aureus and antifungal properties
against Candida albicans.

Keywords: Lygodium japonicum, Pseudomonas aeruginosa, Staphylococcus aureus, Candida albicans

Received: 28/11/2024
Revised:05/3/2025
Accepted for publication: 10/3/2025

ISSN: 2615 - 9686 Hong Bang International University Journal of Science





