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Abstract: The colonization and growth of harmful fungi on the glass surface have caused
irreversible damage to optical quality. The present study focused on isolation, identification, and
evaluation of glass biodeterioration properties such as organic acid and exopolysaccharide
production of fungal strain Chaetomium globosum TTHF1-3 isolated from lens of optical
instrument collected at Thai Hoa, Nghe An province. Among 11 fungal isolates exhibiting the
glass biodeterioration, the strain TTHF1-3 caused the most glass damage with the hyphal surface
coverage reaching 29.77+1.15%, reduction of light transmission through fungus-inoculated glass
of 40-48%, which corresponded to harmful grade 2 based on the 1SO 9022-11:2015 criteria. Under
microscopic observation, the fungal strain TTHF1-3 cells showed brown or dark brown color
perithecia and ascospores. Based on ITS sequence analyses, the strain TTHF1-3 was found to
share 100% sequence identity with that of C. globosum species available onto GenBank (NCBI).
Combining to morphological characteristics, the fungal strain TTHF1-3 was identified as
Chaetomium globosum. When incubated on MT1 medium, the pH values of C. globosum TTHF1-3
culture were significantly decreased from 6.5 to 3.12+0.12. In addition, fungal strain TTHF1-3 was
able to produce 8.2+0.3 g/L exopolysaccharides. The findings in the present study confirmed that
C. globosum TTHF1-3 was harmful fungus responsible for glass biodeterioration.
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Pic diém phan loai va dic tinh gy hai kinh
cta chung ndm Chaetomium globosum TTHF1-3 phén lap
tu thiét b1 quang hoc tai Thai Hoa, Nghé An
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Tém tit: Sy xAm nhiém va sinh trudng cla nam soi trén bé mat thau kinh cua thiét bi quang hoc
giy hu hai va anh huong dén chit lugng quan sat. Nghién ctru nay trinh bay két qua phan lap, phan
loai ctia ching ndm Chaetomium globosum TTHF1-3 phan lap tir mau kinh quang hoc tai Thai
Hoa, Nghé An va danh gia dac tinh gy hai thong qua kha nang sinh axit hitu co va polysaccharide
ngoai bao (Exopolysaccharide-EPS). Chung nam TTHF1-3 ¢6 qua thé mau nau t6i va bao tir mau
niu sam. Trong s0 11 chung nam duoc xac dinh gdy hai trén kinh, chung TTHF1-3 thé hién gay
hai manh nhat vé6i dién tich xAm l4n cta soi nim trén kinh 1 29,77+1,15%, d6 truyén anh sang qua
kinh nhiém ndm giam 40-48%, tuong ing mirc gay hai 2 theo tiéu chuan ISO 9022-11:2015. Két
qué phan loai dwa trén trinh tu ITS cho thay ching ndm thé hién su twong dong dén 100% véi cac
chung thudc loai Chaetomium globosum trén co so dit liéu GenBank (NCBI). Két hop véi dic
diém hinh thai, ching ndm TTHF1-3 dugc dinh danh 1a C. globosum. Ching C. globosum TTHF1-3
sinh axit cao nhat trén mdi truong MT1 véi gia tri pH giam tir 6,5 xudng con 3,12+0,12. Pong
thoi, chung TTHF1-3 ¢6 kha nang sinh 8,2+0,3 g/L EPS. Két qua nghién ciru ching t6, ching nim
C. globosum TTHF1-3 ¢6 céac dic tinh gay hai dén vat liéu kinh.

Tir khéa: Aspergillus, Chaetomium globosum, kinh quang hoc, Nam, phé huy sinh hoc, trinh t ITS.

1. Pat van dé

An mon hay phd huy sinh hoc
(biodeterioration) trén chi tiét kinh duoc gy ra
boi cac nhom vi sinh vat khac nhau, trong do
chu yéu do ndm soi giy nén. Cac nghién ciru
cho thiy nim soi c6 kha ning sinh trudng va
phat trién trén bé mat thau kinh, 1am bién dbi
cAu trac dan dén hu hai dudi dang cac vét nut,
10, an mon, ddi mau,... [1]. Pbi véi thau kinh
ctia thiét bi quang hoc, nim phat trién hinh
thanh dang mang sinh hoc (biofilm) hay vét lan
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ciia soi ndm lam anh huéng dén chat luong
quan sat ctia thiét bi [2].

Vit liéu kinh c¢6 thanh phan chinh 13 cac
oxit vo co (Si0O2, B>O3, CaO, MgO, BaO, ZnO,
PbO va Al;05.Si0,). Nhing thanh phan nay
khong thuan lgi cho sy phat trién cta vi sinh vat
no6i chung va ndm soi noi riéng. Tuy nhién, sy
phat tan cta bao tir nAm két hop véi diéu kién
khi hau (d6 am, nhiét 46, gio), bui trong khong
khi 13 nhirng yéu t6 quan trong dan t6i su phat
trién cia vi nAm trén bé mat vt liu thuy tinh
[1, 3]. Vi kha nang chuyén ho cac ngudn oxit
v6 co, nim sinh truéng trén bé mit vat liéu kinh
bang cach tao cac kénh di sdu vao bé mit kinh,
hoa tan cac mudi vo co, kim loai va hip thy cac
chat dinh dudng khac [4].
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Nhiéu cong bd chimg minh cac san phim
trao d6i chat cia vi ndm nhu axit hiru co
(tao pH thiap pha hong bé mat kinh),
polysaccharide ngoai bao (EPS) (giup nim soi
bam dinh, tao biofilm, gy m¢ kinh,...) 1a tac
nhan giy hai dén bé mit chi tiét kinh [5, 7].
Mot s6 ching vi ndm gy hai kinh cira s co
kha ning sinh tong hop nhiéu loai axit hitu co
khac nhau nhu axit oxalic, axit citric [5, 8, 9] va
chelate hod manh cac kim loai nang nhu Ca,
Cd, Co, Cu, Mg, Mn, Sr, Zn, Ni va Pb trong vat
liéu kinh [5, 10]. Hon nita, kha nang sinh EPS
1a ddc tinh quan trong clia nim soi giy hai chi
tiét kinh, gitp cho cac nhoém ndm soi co hoi
phat trién, lan rong trén bé mit, ting kha ning
pha huy vat li¢u kinh [11, 12].

Céac nghién ctru trén kinh nha tho, nha ¢ dan
dung, di san vin hoéa di cong bd 24 chi ndm
phdo bién gom  Alternaria, Aspergillus,
Aureobasidium, Capnobotryella, Chaetomium,
Cladosporium, Coniosporum, Didymella,
Engyodontium, Fusarium, Geomyces, Hortaea,
Kirschsteiniothelia, Leptosphaeria, Myrothecium,
Penicillium, Penidiella, Phoma, Rhodotorula,
Sistotrema, Stanjemonium, Trichoderma, Ustilago
va Verticillium [4, 13, 14]. Trong do, cac chi
nam Aspergillus, Cladosporium va Penicillium
dugc phat hién véi tan sudt cao va kha da dang
trén cac mau chi tiét kinh [15, 16].

Hién nay, trén thé gi6i chua c6 nhiéu
nghién ctru vé dic tinh gy hai cia ndm soi trén
bé mat thau kinh cua thiét bi quan sat nhu dng
nhom, kinh hién vi, kinh thién van, kinh trén &
td, may bay,... Tai Viét Nam, cac nghién ctru
vé ndm soi trén vat liéu kinh chua duoc thuc
hién nhiéu. Giai doan 1963 - 1975, B. V. H.
Mién va cong su da phan lap dugc 168 chung
nam sgi tir 1200 thiét bi quan sat, trong d6 phan
loai 13 ching thudc chi Aspergillus, 21 ching
thuéc chi Penicillium [17]; V. M. Thanh va
cong su di phan lap 4 chung nim gdm
Cladosporium tenuissium, Ramichloridium sp.,
Scopulariopsis brumptii va mét ching chua
dinh danh tir thiét bi quan sat sir dung trong moi
truong bién dao [18]. Cac nghién ctru nhin
chung chua danh gia dic tinh gy hai cua ndm

va chi ding lai & phéan 14p va phan loai ndm qua
dic diém hinh thai. Vi vdy, trong nghién ciru
nay, cac mau thau kinh éng nhém nhiém nam
tai Thai Hoa, Nghé An dugc thu thap dé phan
lap va budc dau nghién ciru dic tinh gy hai
ciia ching nim gdy hai manh Chaetomium
globosum TTHF1-3 dé tao co s& cho nghién
ctru va phong trur nam soi trén vat liéu kinh.

2. P6i twong va phwong phap nghién ciru

2.1. Thu thdp madu kinh nhiém nam va phdn ldp
nam soi

Tong s6 05 dng nhom ON8x30 (san xuit tai
xi nghiép Quang dién 23, Viét Nam) (Hinh 1A)
c6 thau kinh bi nhiém nidm (Hinh 1B) duoc thu
thap tai Thai Hoa, Nghé An (toa do:
19°12'0"N105°30'0"E) vao thang 9/2017. Nam
soi dugc phan lap theo phuong phap cua Hayes
(1965) va GOST 9053-75 (1975) kém mot sb
hiéu chinh: ding tim bong vo tring quét 1én bé
mat vat kinh bi nhiém nim; cho tim bong vao
ong nghiém chia nudc cit vo trung chua
0,005% Tween 80, lic 200 vong/phiit trong
30 phat. Hat 0,1 ml dich pha loang va chang
trén dia Petri chira m6i truong thach Czapek-Dox,
nuoi ¢ 28 °C trong 48-72 gio [19, 20]. Céc
khuén lac riéng € dugc tach va lam sach trén
moi truong Czapek-Dox. Mat do nam duoc tinh
bang tong s6 khuan lac nim trén 1 cm? dién tich
thau kinh nhiém nam.

2.2. Nghién citu dac diém hinh thai cua cac ching
nam soi

Céc chung nim dugc nudi & 28 °C trén moi
truong thach Czapek-Dox c6 gin kinh lamen
dat nghiéng. Sau 72 gio, hinh thai cudng sinh
bao tir (d0 phong dai x400 lan) va bao
tr (x1000 14n) dwoc quan sat dudi kinh hién
vi [21].

2.3. Pdnh gic mirc A6 gdy hai ciia ndm soi trén
kinh trong diéu kién in situ

Mirc d9 gdy hai cia nam trén kinh dugc
danh gia theo tiéu chuan ISO 9022-11:2015
https://www.iso.org/standard/67535.html) nhu sau:
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cic ching ndm dugc nudi cdy trén dia moi
truong PDA & 30 °C trong 2 tuan dé thu nhan
bao tir. Hoa tan bao tur trong dung dich khoang
(9/L): 0,7 g KH2PO4; 0,7 g K:HPO4; 1,0 g
NH4NO3s; 0,7 g MgSO04.7H.0; 0,005 g NaCl;
0,002 g FeS04.7H0; 0,002 g ZnS04.7H.0;
0,001 g MnS0.4.7H,0; pH 7,0 va 0,05% Tween
80. Phun 0,5 ml dung dich ¢6 10° bao ti/mL 1én
bé mit tim kinh vo tring (10 cm x 20 cm) va
& 30°C, do am 90+2% RH d¢ kich thich bao tir
nay mam. Mau kinh ddi ching duoc chuan bi
twong ty nhu trén va st dung dung dich khodng
khong co bao tir ndm. Sau thoi 28 ngay, danh
gia sy sinh truong cia nam trén bé mit kinh
bang theo ty 1¢ dién tich kinh bi nAm xam nhap
(theo tiéu chuan ISO 9022-11:2015) va ghi lai
hinh 4anh b&i phan mém Imagel (ver.1.51,
Bethesda, My) [11, 12].

2.4. Xdc dinh do truyén qua énh sang ciia kinh

Céc miu kinh nhiém ndm sau 28 ngay thir
nghiém dugc 1am sach bang cén 70% va giit 6n
dinh & 2345 °C, d6 4m 60% RH trong 2 gid.
Chiéu chum tia 4nh sang trong dai budc song
400 dén 800 nm qua mau kinh trong budng do
méay quang phd UV-VIS 2550 (Labomed, My).
Ghi nhan két qua twong quan vé budc séng, hé
s6 hép thu va muc do truyén qua cua anh sang
dbi véi mdi phép do [22].

2.5. Phan logi ching nam TTHFI-3 bang phan
tich trinh ty vung gen ITS

DNA tong s6 ciia ndm duoc tach chiét bang
KIT Fungi/Yeast DNA Extraction (Norgen,
Canada). Trinh tu ITS dugc nhén Ién tr DNA
tong s6 voi cap moi ITSIF (5- CTT GGT CAT
TTA GAG GAA GTA A - 3); ITS4 (5" - TCC
TCC GCT TAT TGA TAT GC - 3') [23]. San
phdm PCR duoc tinh sach, giai trinh ty trén may
doc trinh ty dong ABI PRISM®3100-Avant
Genetic Analyzer (Applied Biosystems, Foster
City, CA, USA). Trinh ty nucleotide dugc xtr ly
bang phin mém BioEdit (ver. 6.0.7, M§) va so
sanh vai cac trinh ty trong Gmg duge dang ky trén
GenBank (www.ncbi.nlm.nih.gov) bang céng cu
BLAST. Ciy pha hé duoc xdy dung bang
phan mém Mega (ver.7) bang phuong phap

Maximume-likelihood dua trén thuit toAn Gamma
va Kimura 2 véi gia tri bootstrap 1000 [24, 25].

2.6. Ddnh gid kha nang sinh axit hitu co vVa
polysaccharide ngogi bao (EPS) cua ching nam
TTHF1-3

Mirc d9 sinh axit hitu co cta cac ching nim
duoc thuc hién theo mo ta cua Liaud va cong su
[26]. Nam sgi dugc nudi trén moi trudng long
¢6 thanh phan nhu sau: Maéi truong MT1 (g/L):
5,0 g glucose; 0,7 g KH2PO4; 0,7 g KoHPOy;
0,7 g MgS0.4.7H20; 1,0 g NH4sNOs; 0,005 ¢
NaCl; 0,002 g FeSO4.7H,O; 0,002 g
ZnS04.7H20; 0,001 g MnS04.7H20; 1000 ml
nuée cat; pH 7,2. Mbi trudng MT2 (g/L): 1,0 g
glucose; 3,0 g (NH4)2SO04; 0,1 g KH2PO4; 0,5 g
MgS0,4.7H,0; 1000 ml nudc cat; pH 6,5. Cac
chung nim dugc nudi cdy trén may lic véi toc
d6 200 vong/phut ¢ 30 °C trong 5 ngay. Mirc do
sinh axit hitu co dugc biéu thi bang gia tri
pH sau nudi cdy ghi nhin trén may do pH
(Semi-Micro pH meter; Mettler Toledo, M¥).

Kha ning sinh EPS cua ching nim
TTHF1-3 dugc thuc hién theo Ngo va cong su
[27]. Ching TTHF1-3 dugc nudi ciy trong moi
truong Czapek-Dox hiéu chinh giam ndng do
duong saccharose 0,5% trong 72 gio va dich
nudi cdy chung TTHF1-3 dugc ly tdm nhim
loai bo t& bao ndm. EPS tho tir dich nudi ciy
dugc két tia & 4 °C bang viéc bo sung 96%
ethanol theo ty 1& 1:1 (v/v). Sau 24 gid, mau tia
duoc ly tam ¢ toc do 10.000 vong/phdt trong
15 phut va dong kho.

3. Két qua va Thao luan

3.1. Bdc diém madu vét kinh ong nhom gdy hai boi
nam soi

Quan sat mau thau kinh dng nhom nhiém
nim cho thay, ndm soi phat trién tap trung tai
mdt s6 diém va hé soi lan dan trén bé mit thau
kinh (Hinh 1AB), trong d6 mili tén chi vi tri sgi
nim phat trién va hinh thanh mang  biofilm.
Quan sat dudi kinh hién vi soi néi cho thay,
nam xam nhiém bét dau tir mot vi tri va sgi nam
phat trién lan ra xung quanh tao mang hé sgi
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mau trang va xam (Hinh 1C), ching minh hién
tuong dong nhidm cac loai ndm co dic diém
hinh thai khac nhau.

Hinh 1. Nam nhiém trén thau kinh 6ng nhom
ON8x30. A-Mau éng nhom thu thap; B-Thau kinh
nhi®m ndm, mii tén chi diém ndm; C-Thau kinh 6ng
nhom nhiém ndm duoc soi dudi kinh hién vi soi ndi
(x28 1an); D-Nam nhiém kinh dwoc phan 1ap trén
moi truong Czapek-Dox.

Két qua danh gia mat do nam cho théy mat
d6 trung binh cua nam soi trén 05 mau kinh dat
6,22 x 102 CFU/cm?. Nam hinh thai khuan lac,
mau sic khac nhau (Hinh 1D). Cac két qua dat
dugc cho thy, qua trinh dong nhiém nidm xay
ra trén bé mat thau kinh cua 6ng nhom. Mit d6
trung binh cta nam sgi trong nghién ciru nay
kha twong dong voi cac cong bd lién quan dén
ndm gdy hai kinh Tu vién Cartuja de
Miraflores, Burgos, Tay Ban Nha [28, 29], kinh
nha tho tai Belém do Para, Brazil [14] va kinh
ctra s6 tai My [13].

3.2. Phdn lap va danh gia mirc do gdy hgi cua
nam sgi nhiém trén thau kinh ong nhom

Tir 05 mau thau kinh dng nhom nhidm nam,
da phan lap 65 khuan lac ndm va tuyén chon
duge 23 chung ndm dai dién theo hinh thai va
mau sic. Phan tich cac dic diém khuin lac,
hinh thai hé soi va cuéng sinh bao tr cua cac
ching dai dién cho thdy, cic ching ndm thudc
mdt sb chi dai dién nhu Aspergillus, Curvularia,
Nigrospora va Trichoderma (Bang 1). Panh gia
mirc d6 gy hai cia nAm soi trén kinh gia dinh

cho thay 11/23 ching nim phat tr1en va gay hai
trén bé mat kinh gia dinh bao gébm: murc do 1
(1/11 chung, 9,09%), mac d0 2 (6/11 chung;
54,55%) va mic do 3 (4/11 chung, 36,4%).
Trong sb cac ching thir nghiém, ching
TTHF1-3 duoc ghi nhin & mic 40 gay hai
manh nhit véi dién tich soi ndm bao phu
29,77% bé mit kinh va mirc d6 truyén anh sang
giam 40-48% so v6i dbi chimg (Hinh 2).

Béng 1. Pic diém hinh thai khuan lac va bao tir cta
mdt s0 ching nam dai dién

Kihieu | Hinhanh | Hinhanh |, . loai so bo

chang | khuén lac bao tu

|Curvularia sp.

- Aspergillus sp.

Nigrospora sp.

Trichoderma sp

Nghién ctru thir nghiém trén bé mat kinh gia
dinh cho thdy, ching nim TTHFI-3 c6 kha
nang sir dung duogc ngudn dinh dudng tdi thiéu
dé phat trién va pha huy trén bé mat kinh. Dic
tinh nay twong tu nhu cac ching nim thudc cac
chi Cladosporium, Phoma [12], Aspergillus va
Penicillium [27] da dugc ghi nhan trong céc
nghién ctru trude day. Vi vdy, can nghién ctu
sau hon vé dic diém phén loai, ddc tinh sinh
axit hiru co va EPS ctia ching ndm TTHF1-3.
3.3. Ddc diém hinh thdi ching ndm TTHF1-3

Quan st trén modi truong PDA cho thiy hé
soi ctia ching ndm TTHF1-3 phét trién cham
(Hinh 3A) va hinh thanh thé qua c6 miu nau ti
cho dén mau den, ¢ hinh dang oval cho dén cau
voi kich thude 225-350 x 200-350 pm. Thanh cua
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thé qua co cAu tao phuc tap, hé soi cling bén canh
mau nau t6i, thon nhé vé phan dinh va it luon
song, hoi giap, co duong kinh 3-5 um va phan
ngon rong 3-4 pm (Hinh 3B). Bao tir tai hinh hat
chanh, mau do nhat khi con non sau chuyén sang
mau niu xam hodc ndu sim, kich thudc khoang
8,5-11 x 7,0-8 um (Hinh 3C)

;_ W - TT 1 i T 7 -

| = 3 e FeTey i

% - .o

° R |

B > - T
B‘m .ong ‘nm) Budc song (nm)

Hinh 2. Mirc d6 gdy hai ctia ching ndm TTHF1-3
trén mé hinh kinh gia dinh sau 28 ngay. A-Nam phat
trién sau lay nhiém trén kinh; B-Pham vi gdy hai cta

nam trén kinh (nhuém anh bang cong cu Imagel);

C: Mirc d6 truyén qua ctia 4nh sang trén kinh ddi

chimg (khong nhiém nam); D-Mirc d6 truyén qua
clia 4nh sang trén kinh (sau khi stra sach bang ethanol)

gdy hai boi chung TTHF1-3.

Hinh 3. Dic diém hinh thai chung ndm soi TTHF1-3.
A-Khuan lac nam phét trién trén méi truong thach
OA; B-Thé qua nim dwoc quan sat dudi kinh hién vi
(x400 1an); va C-Bao tir nAm (x2000 1an).

3.4. Phan logi ching nam TTHFI-3 bang phdn
tich trinh tw ving gen ITS

Phén tich trinh ty ving gen ITS cho thiy
ching TTHF1-3 c6 d0 tuong dong cao vdi
cac chung nam thudc loai Chaetomium

nhu Chaetomium pilosum CBS 335.67,
C. cucumericola CBS 378.71, C. tectifimeti CBS
142032, C. citrinum CBS 693.82, C. capillare
CBS 128489, C. graminiforme CBS 506.84 va
C. globosum NRRL 54669. Trong do6, chung
TTHF1-3 thé hién d6 twong dong cao nhét véi
loai C. globosum NRRL 54669 (100%). Quan
sat cdy phat sinh loai cho thdy, chung nim
TTHF1-3 tao thanh nhém riéng biét voi
C. globosum CBS 14851 va C. globosum
NRRL 54669. Két hop voi dic diém hinh théi
khuén lac, qua thé, bao tir va phan tich trinh tu
vung gen ITS, ching TTHF1-3 dugc dinh danh
thudc loai Chaetomium globosum. Cac cong bd
cho thiy C. globosum 1 loai nim dugc tim thay
trén bé mat nhiéu loai vat liéu nhu gidy, d4 tu
nhién, gach [30]. C. globosum dugc ching
minh c6 kha ning phan huy vt liéu composite
nhu soi polypropylene, s¢i gai trong moi truong
c6 d6 am cao [31, 32]. Ngoai ra, C. globosum la
mot trong nhimg ndm giy hai trén gidy va soi
duoc tim théy 0 bao tang lich st & Havana,
Cuba [33]. Hién chua c6 nghién niao céng bd
C. globosum c6 kha nang gdy hai trén vat
liéu kinh (Bang 2, Hinh 4).

Bang 2. Kha nang sinh axit hiru co va EPS cua
chung nam C. globosum TTHF1-3

pH mbi trudng Ham
Chung nim luong
thir nghiém MT1 MT2 EPS
(/L)
C. globosum
TTHE1-3 3,12+0,12 | 4,26+0,18 | 8,2+0,3

3.5. Danh gia kha nang sinh axit hitu co va
polysaccharide ngoai bao (EPS) cua chung
C. globosum TTHF1-3

Sau 72 gid nudi cy, gia tri pH sau nudi cy
glam manh nhat & méi truong MT1 (tu pH 6 5
xudng pH 3,1). Cac nghién ctru cho thiy, ndm
gdy hai trén vét liéu kinh c¢6 kha nang lam giam
pH méi truong nudi cdy va phd sinh axit hitu co
cao hon nim phén lap tir nudc, ndi sinh, dat
[5, 8, 9]. Trén vat liéu kinh, cac chi Penicillium,
Aspergillus va Cladosporium dugc tim thay kha
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phd bién nhat gy an mon va sinh nhiéu loai
axit hitru co formic, citric, acetic, oxalic,
gluconic va itaconic [34, 35]. Tuy nhién, chua
¢6 cong bd ghi nhan kha ning sinh tong hop
axit hitu co cua C. globosum.

Chaetomtium pdosum CBS 335.67 W 144667)
TTHFL3 (MN3S8954)
T T Chastomim gobos:m NRRL 4663 (TS84
& Chastomiam gobasum CBS 14851 (MHBSE750)
 Chasttvmiom cuzumencaia CBS 378 71 (NR 144859)
“Chastomiam feoies CRS 142022 (AR 147659)
Chaetomium oivingm CBS 85362 [NR 144563
Chastomiom candare CBS 123489 (NR 144850)
Chaetomum n'am'\i‘m:- (BS 506.84 [NR 144561)

&

Aspergius nger ATCC ’r.%;pd?m}isl
— Peniolium cualcum ARRL 787 (NR 121232)

Hinh 4. Cay phat sinh loai ctia chiing TTHF1-3
va céc chung dai di¢n tham chiéu voi gia tri
Boostrap 1000 str dung thuat toan Gamma va
Kimura 2. Chung Aspergillus niger ATCC 16888
va Penicillium oxalicum NRRL 787
str dung 1am nhém ngoai.

Trong nghién cu ndy, ching nim
C. globosum TTHF1-3 sinh tong hop 8,2+0,3 g/L
EPS sau 5 ngiay nudi cdy. Ngo va cong su
(2021) cong bd cac ching ndm thudc chi
Penicillium, Aspergillus, Curvularia,
Talaromyces sinh tong hop EPS trong dai 7-15 g/L
khi nudi trong moi truong Czapek-Dox c6 hi¢u
chinh. Piéu nay khing dinh kha ning sinh EPS
cua ching C. globosum TTHF1-3 dat mirc thip
S0 VOi cic ndm gay hai trén thdu kinh. Cho toi
nay, chi c6 nghién ciru duy nhit bao cao
rang ndm ndi sinh C. globosum CGMCC 6882
phan lap tir cdy giao c6 lam (Gynostemma
pentaphyllum) c6 kha nang sinh 2,1+0,2 g/L
EPS trén méi truong tbi vu [36]. Piéu nay gop
phan khang dinh gia thuyét, kha nang sinh EPS
1a dic tinh noi troi ctia cac chung nam gay hai
trén kinh. EPS 1am tang tinh bam dinh bé mit
kinh cia nam TTHF1-3. Pong thoi, EPS la
thanh phan quan trong cua biofilm gitip bao vé
té bao ndm khoi nhimg tac dong xdu cua moi
truong va hip thu dinh dudng.

4. Két ludn

Tir 05 mau thau kinh trén dng nhom nhiém
ndm tai Thai Hoa, Ngh¢ An, da phén lap va
dinh danh dugc ching ndm TTHF1-3 thudc loai
Chaetomium globosum. Chiing ndm sinh truéng
manh va phat trién manh trén bé mat kinh gia
dinh véi dién tich sgi nAm bao phu dat 29,77%,
tuong Ung murc gy hai thir 2 theo tiéu chuin
ISO 9022-11:2015. Bén canh do, C. globosum
TTHF1-3 sinh axit hitu co [am gidm pH trudng
nudi cdy téi pH 3,12+0,12 va sinh 8,24+0,3 g/L
EPS. Cac két qua thu dugc khing dinh dic tinh
phan huy sinh hoc cia chung TTHF1-3 va tao
tién dé cho nhitng nghién ciru sdu hon giai ma
co ché gay hai trén vat liéu kinh trong tuong lai.
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