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Tom tat
Nghién ctru da phan 1ap dwoc 103 chung vi nim soi tir dit cong vién thudc Tp.HCM, trong d6 ¢ Nhan 17.09.2020
69 chung duoc xac dinh thudc chi Penicillium sp., Aspergillus sp., Trichoderma sp., Mucor sp.,  Duoc duy¢t 06.10.2020
Fusarium sp., Phoma sp., Curvularia sp., Paecilomyces sp., Cladosporium sp., va cac ching Céngbd  30.10.2020
chua dugc x4c dinh khac. Hoat tinh khang vi sinh ciia vi ndm dwoc khao sat trén mot s doi
twuong nhu Staphylococcus aureus, MRSA, Streptococcus feacalis, Escherichia coli,
Pseudomonas aeruginosa, Candida albicans, C. glabrata va C. tropicalis. Két qua khao sat cho
thiy 27 chang c6 hoat tinh khang khuan, gdm 10 chang Penicillium sp., 11 chang Aspergillus
sp., 03 ching Trichoderma sp. va 03 chung khac va 12 chang cho hoat tinh khang nim, gdm 02~ Tur khoa
chung Penicillium sp., 01 chuang Aspergillus sp., 01 chung Trichoderma sp. va 08 chfmg khac.  khang khuan,
Dic biét, 03 chung gém Penicillium sp. T33, Asperglllus sp. G51 va H34 vira khang khuan vira  khang Candida, vi nam,
khang ndm. Thém vao dé, mdi trudng gom cao ndm men va nuéce chiét ngd duoc chimg minh 13 dat, Aspergillus sp...
phit hop cho vi ndm sinh truéng. Cac két qua trén cho thay rang vi ndm dwoc phan 1ap tir dét cé
thé 1a ngudn tiém ning cho viéc kham pha cac chat khang sinh méi.
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1 it van dé sp., Penicillium sp., Mucor/Rhizopus, Fusarium... la céc
s s ) < < chi nam thuong dugc tim thay trong dat [1-3].
Trong doi song, VI nam san xuat cac hoat ChaE co t1r}h Trong nudc, mot s dé tai vé khao sat vi ndm trong dét
khang Vl'SIIIh vat dé chong lai cac tac phﬁn co the gay ton duoc thuc hién & cac ving nhu Tp.Cin Tho, huyén Can
thuong t& qu‘lO, canh t’ranh mél truong song... Cac hoat chat Gio... Tuy nhién, hau hét cic nghién ctru thudng duoc ung
ndy ¢ thé dugc vi nam tiet ra moi truong ngoai canh hac g0 4& bao vé cay trdng. Chi co mot s it cac dé tai tién
dugf hru 1?1 benA’ tronig te bao. ﬂNhleu hoat Cha_lE co tlflh khar‘lg hanh phan 14p vi nam sgi ¢6 hoat tinh khang vi sinh vat gay
kf\]ua‘ri, khj‘mg: nar¥1 da d}TQC ASu’ dlir']g :[ror)g V'fc pho'n;g n{.:,ru’a bénh trén ngudi va dong vat. Cac nghién ciru chu yéu phan
va diéu tri bénh ¢ nguoi, vat nudi va cay trong. Dién hinh a5 quoe cac vi ndm Aspergillus sp. (nhu A.terreus,
nhu khing sinh penicillin c6 nguon goc tr nam mOC 4 o746 A japonicus ..), Penicillium sp., Fusarium sp., co
P’en|C|II|um’notatum hogc khang sinh aminosid c6 nguon hoat tinh khang khuan ddi véi mét s6 vi khuan nhu E.coli
goc tir vi nam SfrePtof”ycefj A_/[A’cmsljom"'_ Do dO’AV‘ sinh y3 Bacillus subtilis; Trichoderma san xudt duoc cac
vat noi chung va vi nam ndi riéng dugc coi nhu mt oG gy7yme ngoai bao va hoat chit co tinh déi khang véi Vi
cac ng_uon tiem nang cung cap cac hoat chat méi co tac nAm gy bénh théi than 1a duwoc tng dung trong phong trir
dung sinh h?c' . . o -~ n bénh hai ¢ cay trong; hoac vi nim tiét ra dugc cac hoat chét
Watanabe va cong sy 1a nguoi tién phong trong vice nghién  oiqy 04 tao dat. Cac téc gia/nhém tac gia cha yéu lya chon
Clu Vi nam co trong dat [1]. Ong da phan lap vadatténcho 40 \ano dht khic nghiét nhu dAt nhidm man, dét phen, dét
04 loa.1 nam men va 11 _1(_)3_1 nam  moc bao‘ gom ca nong nghiép lau nam... dé phan 1ap vi nAm c6 hoat tinh
Aspergillus glaucus, Penicillium  glaucus va Mucor  qinh hoc vi day 1 yéu t6 thuc day vi nam san xuit ra cac
stolonifer. Cac nghién cer} Cua céc tac gia/nhom tic gid & hoat chét dé bdo vé té bao [4-7]. Hién nay, nguon dht & céc
cac khu vyc khac trén thé gidi cling cho thay Aspergillus thanh phé bi 6 nhidm boi nhidu yéu té, cay trdng tai céc

cong vién va tuyén duong duge chim séc bai cac thude bao
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vé thuc vat... Do vay, day ciing la diéu kién thic day vi
Nam san Xuat ra cac hoat chat dé thich nghi. Vi vay, nghién
clru nay chon lya dat tai cac khu vuc trong thanh phd dé xac
dinh hé vi nim va khao sat so b tinh khang vi sinh vat 1a
mot sb tac nhan gdy bénh cho ngudi.

2 Déi tuong va phuong phap nghién cau

2.1 Dbi tugng nghién ctu

Vi nim soi dugc thu thap tir dat cong vién & Tp.HCM gom:

+ Cong vién Tao Pan, 55C Nguyén Thi Minh Khai, P. Bén
Thanh, Q. 1 (ki hiéu mau: Tx, x 1a s6 thir ty mau);

+ Cong vién Gia Dinh, duong Hoang Minh Giam, P.9,
Q. Phtt Nhuan (ki higu mau: Gx, x 1a sb tht ty mau);

+ Cong vién Hoang Van Thy, duong Hoang Van Thy, P.2,
Q. Tan Binh (ki hiéu mau: Hx, x 1a s6 thir tw mau).

Loai dat dugc chon 1a dét trong cay cd thu & cong vién, noi
c6 bong ram mat.

Thoi gian ldy mau: thang 07/2018

2.2 Phuong phap nghién cuu

2.2.1 Phuong phap thu va xir 1i mau tir dat

Dit duogc lay ¢ do sau 05 cm — 10 cm bing dung cu sach va
dit trong petri vo tring. Dat duoc rdy qua ludi kich thudc
16 1 mm dé loai bo da soi. Mau dugc xir 1i ngay hodc duoc
bao quan & 4°C khong qua 48 gio. Tai mdi dia diém thu 5
mau dét & vi tri 1y mau duoc dinh vi ngiu nhién trén dién
tich dia diém Iy mau bang cong cu ban do truc tuyén.

Pha lodng mau dét vai dung dich NaCl 0,9% dé c6 do pha
lodng tir 10" dén 10”°. Hat 0,1 mL dung dich & mdi d6 pha
lodng, trai déu mat thach PDA (potato dextrose agar) b
sung chloramphenicol (50 mg/L) dé ngan chan sy phat trién
cua vi khuin. Cac dia thach duoc 4 & nhiét do phong va
theo dbi sy phat trién cua vi nim trong 3 — 7 ngay.

2.2.2 Phan lap va tinh sach vi nim

Thu soi khuan ti tir cac dia thach da & mau va cdy chuyén
sang méi trudng PDA b sung chloramphenicol (50 mg/L).

Thuc hién cay chuyén vi ndm nhiéu lan dé tinh sach mau.
Tuy theo tbc do phat trién cua vi nim, tién hanh u mau ¢
nhiét &6 phong va theo ddi sy phat trién cua vi nim trong
khoang 1 — 2 tuan hoic lau hon. Kiém tra do tinh sach cua
mau bang cach quan sat sy phat trién dong nhét cua khom
nim va dic diém hién vi.

2.2.3 binh danh vi nim sgi

Pinh danh chung vi nim c6 hoat tinh khang vi sinh vat
bing phuong phap hinh thai hoc dwa vao khoa phan loai
cua bang Vii Héng Mién va cong su, Watanabe va cong Su,
G.S.de Hoog va cong su [1,8,9].

Vi ndm duoc nudi céy trén moi truong PDA & nhiét do
phong tir 3 — 7 ngay. Theo ddi su phat trién cia khom ndm
va ghi nhan mau sic khom, dic diém bé mat khom, sic
té/chat tiét do vi nim tiét ra. ..

Dé quan sat dic diém hién vi, cin nhuém vi nam vaéi thude
nhudém lactophenol cotton blue (LPCB) sau khi xé soi nam
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hodc thyc hién nudi cay vi nim trén lam kinh. Quan sat
hién vi va ghi nhan dic diém cua soi ndm (co/khdng co
mau, c6/khdéng c6 vach ngin, cac dang soi nim dac bigt/ré
gia...), bao tir va cac ciu tric mang bao tir ddc trung, cau tir
dic biét (té bao Hull, thé qua...)

2.2.4 Khao sat so b hoat tinh khang vi sinh vt

- Vi khuan thtr nghiém gdém Staphylococcus aureus
ACTT29213, MRSA ATCC43300, Streptococcus feacalis
ATCC29212, Escherichia coli  ATCC25922 va
Pseudomonas aeruginosa ATCC27853 duoc hoat hoa va
pha lodng dén mat do tuong duong 10° té bao/mL.

- Vi nim Candida sp. tha nghiém gom C.albicans
ATCC20231, C.glabrata PK12B va C.tropicalis PK12C
duoc hoat hoa va pha lodng dén mat do twong dwong 10° té
bao/mL.

- Vi ndm duoc hoat hoa trén méi trudng PDA, theo ddi vi
nam 3 — 7 ngay dén khi vi nim sinh bao tir. Cdy chuyén bao
tr vi nim sang moéi truong nghéo dinh dudng nham thic
ddy qua trinh san sinh cic chit bién dudng c6 hoat tinh
khang vi sinh vat, gém:

+ Moi truong 1: Cao chiét nim men (yeast extract 2%,
sucrose 15%)

+ Mbi truong 2: Hon hop nudc chiét ngd (R.Koffler &
Liggett W., 1948) va cao chiét nam men (yeast extract).
Méi truong dugc pha ché nhu méi truong 1 nhung thay
nudce cat bang nuéc chiét Ngo [10].

Nudi cdy vi nam & nhiét do phong, lic nhe, thé tich moi
treong nudi cay chiém 1/5 thé tich vat chira. Sau 10 ngay,
thu dich nudi cdy nham thu cac chét bién dudng ngoai bao
dé thuc hién khao sat hoat tinh khang vi sinh vat trén moi
truong MHA (Mueller Hinton Agar) bang phuong phap duc
15 [2,3]. Hoat tinh khang khuan/khang nim dugc xac dinh
theo dudng kinh vong &c ché (mm). Sinh khéi vi ndm ciing
c¢6 thé chira cac chat co hoat tinh khang vi sinh vat nhung
can phai thyc hién cac bién phap pha v té bao vi nam, st
dung dung mdi phu hop dé chiét va thuong can phai su
dung mot lugng 16n nguyén liéu. Do mot sé han ché vé didu
kién labo nén nghién clru nay chi thuc hién thir nghiém tinh
khang vi sinh vat véi dich nudi vi nim.

3 Két qua va thao luan

3.1 Phan lap va dinh danh vi nam

Nghién ctru da phan lap dugc 103 chang vi nam soi tir dat
cong vién thuéc Tp.HCM gdm 69 chang thuoc 9 chi
Penicillium sp. (37 chung), Aspergillus sp. (17 chung),
Trichoderma sp. (06 chung), Mucor sp. (03 chung),
Fusarium sp. (02 chung), Phoma sp. (01 chung), Curvularia
sp. (01 chuang), Paecilomyces sp. (01 chang) va
Cladosporium sp. (01 chang) dugc dinh danh bang phuong
phép hinh thai hoc va 34 chiing khong du co so dé dinh danh.
Két qua phan 1ap va dinh danh chiing t6 hé vi ndm soi trong
dét thuoc Tp.HCM da dang va phu hop véi cac nghién ctu
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tuong tu trong vao ngoai nudC nhu nghién ciru cia Admetz,
Oudermans va Koning... [1,3,5,7,8].

3.2 Khao sat hoat tinh khang khuan.

C6 27 chung vi nam thé hién hoat tinh khang khuan gém 10
chtang Penicillium sp., 11 chung Aspergillus sp., 03 chung
Trichoderma sp.va 03 chung khéng du co s¢ dinh danh. Ca
27 ching vi nam déu thé hién hoat tinh khang vi khuan
Gram duong dbi vé6i vi khuan S.feacalis va/hodc S.aureus.
Hoat tinh khang MRSA xuat hién chu yéu ¢ 10/11 chang
Aspergillus sp., rai rac & 03 chung Penicillium sp., 01
ching Trichoderma sp. va chung H34. Chi ¢6 13 chung thé
hién hoat tinh khang vi khuan Gram am gém 9 ching
Aspergillus sp., 2 chang Penicillium sp., 1 chung
Trichoderma sp.va chiing TD212. Cu thé:

- Cac chung Penicillium sp. thé hién tinh khang chu yéu
V6i vi khuan Gram duong, ndi bat 1a chung H23 khang
S.aureus véi vong ¢ ché 26 mm. Chuang Penicillium sp.
cho hoat tinh khang vi khuan Gram am yéu véi ching

T216 khang E.coli (11 mm) va ching H43 khang
P.aeruginosa (08 mm).

- 11 chang Aspergillus sp. thé hién hoat tinh khang khuan
trén ca 05 loai vi khudn thir nghiém, néi troi la chung G13,
G31, G33, G51 va H13; riéng G52 chi thé hién tinh khang
S.aureus va MRSA; G53 chi thé hién tinh khang trén vi
khuan Gram dwong, dac biét 1a ddi vai S.feacalis (20 mm).

- 03 chiing Trichoderma sp. thé hién tinh khang chu yéu voi
vi khuan Gram duong, trong d6 T35 cho tic dong khang
04/05 loai vi khuan thir nghiém, dac biét 1a trén S.feacalis
va S.aureus (16 va 20 mm).

- 03 chiing chwa dinh danh dugc thé hién hoat tinh khang
khuan. Trong d6, chung T212 cho hoat tinh khang khuan
t6t trén E.coli va P.aeruginosa véi vong trc ché 20 mm.
Bén canh d6, két qua cho thdy da phan cac ching
Aspergillus sp. nudi cdy & méi trudong 2 thé hién tinh khang
khuan tét hon nhung méi trudng 1 phi hop hon vdi
Trichoderma sp..

Bang 1 Cac chung vi ndm thé hién tinh khang khuan trén Escherichia coli (Ec), Streptococcus feacalis (Sf), Pseudomonas aeruginosa

(Pa), Staphylococcus aureus (SA) va MRSA.

. Moéi [Puwong kinh vong wc ché (mm) . _+_ | Méi [Pwong kinh vong wc ché (mm)

TT| Chingnam | ong[ Ec | Sf | Pa| Sa | MRSA | || | CMUNgnam | ongl Ec | Sf | Pa | 5a | MRSA
1 Penicillium 1 - - - |15 - 14 Aspergillus 1 - - - - -
sp. T17 2 - -l - - - sp. G33 2 09 | 20|13 ]| 10 13
5 Penicillium 1 - |12 - | 17 13 15 Aspergillus 1 15 |12 | 21|19 15
sp. T18 2 - - - - - sp. H13 2 09 |12 |12 10 10
3 Penicillium 1 - - - - - 16 Aspergillus 1 14 115|112 | 11 16
sp. T11 2 - 12 | - - - sp. G51 2 11 |12 | 14| 12 12
4 Penicillium 1 - - - - - 17 Aspergillus 1 - - - - -
sp. T33 2 - - - - 13 sp. G52 2 - - - | 10 10
5 Penicillium 1 11 - - - - 18 Aspergillus 1 - 20| - |09 -
sp. T216 2 - - - - - sp. G53 2 - - - - -
6 Penicillium 1 - - - |18 - 19 Aspergillus 1 11 |15 - | 12 14
sp. G55 2 - - - - - sp. G54 2 - 12 | - - -
7 Penicillium 1 - - - |15 - 20 Aspergillus 1 - - - - -
sp. G57 2 - - - - - sp.G42 2 12 | - |15 12 18
8 Penicillium 1 - - - - - 21 Aspergillus 1 - 18 | 12 | 17 13
sp. G58 2 - - - |17 - sp.G13 2 09 (10|10 | 10 18
9 Penicilliumsp.| 1 - |14 - | 26 - 29 Aspergillus 1 - - - - -
H23 2 - -1 - |26 - sp.G21 2 10 |11 15|11 12
10 Penicillium 1 - - - - - 23 Aspergillus 1 - - -] - -
sp. H43 2 - - 10821 12 sp.G24 2 09 | 10| 10| 10 15
1 Trichoderma 1 - |13 - - - 24 Aspergillus 1 14 | - - - -
sp.G56 2 - - - - - sp.G31 2 10 |12 | 14 | 10 17
Trichoderma 1 - - - | 07 - 1 - - - - -
12 sp.G34 2 - - - - - 25 T212 2 20 | - |20 - -
Trichoderma 1 - 16 | 09 | 20 11 1 - 11| - - -
13 5p.T35 > - — - 26 H14 > - — -
27 H34 ; — 1_0 0_7
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3.3 Khao sat hoat tinh khang Candida sp.

Ca 12 chung cho tinh khang Candida sp. déu thé hién tinh
khang C.glabrata va’hoac C.tropicalis — diy 1a cic chung
Candida sp. it gy bénh trén 1am sang nhung ti 1& dé khang
thudc cao. Cac chung vi nim ndi troi 1a Pencillium sp.T33,
Penicillium sp. T34, Trichoderma sp. H32 va 04 chung G36,
G38, G49, H34. Trong s6 d6, ¢6 9 chiing thé hién tinh khang
C.albicans la chung Candida thuong gy bénh & nguoi, noi bat
1a Pencillium sp. T33, Penicillium sp. T34 va chung H34.
Penicillium T33 va T34 1a céc vi nim tiém nang c6 thé san xuat
cac chét bién dudng ngoai bao c6 tinh khang ca 3 loai Candida
sp. thir nghiém véi vong vo khuan lon (trén 20 mm) khi nuéi
cay bang méi truong cao nim men bé sung nudc chiét Ngo.

Bang 2 Cac chiing vi ndm thé hién hoat tinh khang Candida sp.
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Penicillium sp. T33, Aspergillus sp. G51 va chung H34 1a
cac ching nam c6 kha nang san xuat chat bién dudng ngoai
bao vira c6 tinh khang khuan vira khang Candida sp.

Viéc bd sung nude chiét Ngd vao moi trudng nudi cdy co
thé thic ddy vi nam san xuit cic chat co tinh khang
Candida sp.. Khi nudi cay bang hdn hop nuée chiét Ngo
va cao nAm men, cac chung T33, T34, G44, H17 va H32
thé hién tinh khang Candida sp., nhit 1a cac ching
Penicillium sp., trong khi d6 cac ching nay lai khéng co
tinh khang Candida sp. khi nuéi cdy bang méi truong cao
nim men. Cac chung G38, H19, G49 va H34 ciing cho
vong ¢ ché I6n hon khi nudi cdy bang cao nam men bé
sung nudc chiét Ngo.

Méi Puwong kinh vong wc ché (mm) Méi Puong kinh vong wc ché (mm)
TT | Chiing nim .| Candida | Candida | Candida | TT |Chingniam| "~ [Candida | Candida | Candida
truong . L truong . L

albicans | glabrata | tropicalis albicans | glabrata | tropicalis
Penicillium 1 - - - 1 - - -
1 sp. T33 2 21 22 28 ! a4 2 11 16 15
Penicillium 1 - - - 1 - - 15
2 sp. T34 2 20 25 28 8 car 2 - - 13
Aspergillus sp. 1 - - 12 1 9 - 13
3 G51 2 - - - S G49 2 13 - 18
Trichoderma 1 - - - 1 - - -

4 1 H17

sp. H32 2 - 20 - 0 2 10 12 -
1 16 10 19 1 - - 15
> 636 2 10 08 - 1 H19 2 10 - 16
1 15 - 18 1 11 - 14
6 38 2 12 09 18 12 H34 2 20 - 18

Theo két qua dat dugc, Aspergillus sp. va Penicillium sp. 1a
cac vi ndm chu yéu c6 kha ning san xuit dugc cac chat bién
dudng ngoai bao cho hoat tinh khang khuan. Két qua nay
tuong dong véi cac nghién ciru vé dic tinh cua Aspergillus sp.
va Penicillium sp. Tinh khang Candida sp. 1a mot diém ndi bat
vi da s6 cac nghién ctru chi tap trung vao tinh khang khuan
hoc tinh d6i khang nhau ctia cac vi nam ki sinh trén cay trong.
Nhiéu nghién ciru chi ra rang tinh khang vi sinh vat cua
Trichoderma sp. la do cic enzym ngoai bao, chir khong phai
cac hoat chat bién dudng tuong tu nhu & Aspergillus sp. va
Penicillium sp. [11]. Do d6, vi ndm nay thuong duoc cy tryc
tiép 1én cay trong dé canh tranh v6i vi ndm gay bénh hon 1a
duoc sir dung 1am ngudn nguyén liéu dé chiét tach hoat chat c6
tiém nang sinh hoc. V& co ban, hé vi nim va dic tinh vé vi
ndm trong dét tai Tp.HCM c6 cac diém tuong dong Vvéi cac
viing dat khac trong va ngoai nudc. Dé so sanh cu thé hon,
viéc dinh danh dén loai bang cac phuong phép dinh danh khac
va t6i wu hoa moi truong nudi cy 1a can thiét.

4 Két luan va d@é xuat .
Theo két qua thuc nghiém, vi nim soi trong dat cong vién
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noi thanh Tp.HCM chiém ti 1& cao gdom Penicillium sp.
(35,9%), Aspergillus sp. (16,5%), Trichoderma sp.
(5,8%)... Qua khao sat so bd hoat tinh khang khuan va
khang Candida sp. cho thdy mét s6 chiing vi nam tiém ning
c¢6 kha ning san xuit chit bién dudng ngoai bao thé hién
hoat tinh sinh hoc tét. C6 3 ching géom Penicillium sp. T33,
Aspergillus sp. G51 va chung H34 vira thé hién tinh khang
khun vira thé hién tinh khang Candida sp...

Tuy vay, nghién ctu nay chi tip trung vao tinh khang vi
sinh vat cua cac chét bién dudng ngoai bao tir vi NAm nén
chwa danh gia duoc dic tinh cua cac chit bién dudng noi
bao. Khao sat tinh khang vi sinh vat caa sinh khéi vi ndm
nham danh gia tiém ning cta cac hop chét noi bao s& dugc
thuc hién trong cac nghién ciru tiép sau. Tdi wu héa didu
kién nudi cdy cac chung tiém nang 1a can thiét dé thu dugc
chat bién dudng tir vi nam. Ngoai ra, d4t trong khuon vién
hodc xung quanh bénh vién, dac biét 1a & khu vuc gan cac
ngudn thai tir bénh vién ciing 1a mot miu nghién ctru dang
duoc quan tam.
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Loi cdm on Nghién ciru duogc tai trg boi Qui Phat trién Khoa hoc va Cong nghé - Pai hoc Nguyén Tét Thanh, d& tai ma sd
2020.01.074/Hb-KHCN.
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Antimicrobial activity of filamentous fungi isolated from soil at parks in Ho Chi Minh City, Vietham

Mai Ha Thanh Binh, Le Quang Hanh Thu"
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Abstract This study has isolated 103 species of fungi from soil at parks in Ho Chi Minh city, including 69 species of
Penicillium sp., Aspergillus sp., Trichoderma sp., Mucor sp., Fusarium sp., Phoma sp., Curvularia sp., Paecilomyces sp.,
and Cladosporium sp., and other 34 unknown species. Antimicrobial activities of these fungi were investigated on
Staphylococcus aureus, MRSA, Streptococcus feacalis, Escherichia coli, and Pseudomonas aeruginosa, Candida albicans,
C.glabrata and C.tropicalis. Among them, 27 species possess antibacteria, including 10 Penicillium sp., 11 Aspergillus sp., 3
Trichoderma sp. and 3 unidentified species and other 12 species showed anti-fungi effects, including 2 Penicillium sp., 1
Aspergillus sp., 1 Trichoderma sp. and 8 unidentified species. Especially, 3 species belonging to Penicillium sp. T33,
Aspergillus sp. G51 and H34 exhibited both antibacterial and anti-fungi abilities. In addition, culture medium containing
yeast and corn extracts is appropriate for the growth of fungi. These results indicated that fungi from soil are a potential
source of novel antimicrobial agents.
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