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1. PAT VAN PE

Theo théng ké, hang nam trén thé giGi c6 tir 10 - 30% kim loai san xuat ra bi
dn mon [1]. An mon kim loai dugc hiéu 1a su pha huay vat liéu khi c6 su tuong tac
héa hoc v6i moi trudng giy an mon [2]. An mon duogc chia thanh hai loai d6 1a an
mon hoa hoc va én mon dién héa hoc [1, 2]. Mot s6 tac nhan gdy an mon nhu HCI
trong diéu kién ong 16 hoi [3], hay SO,, CI', nhi¢t do va do 4m trong diéu kién khi
quyén, amoniac an mon dong [2]. Ngoai ra, vi sinh vat ciing duoc cho 14 tic nhin
gdy an mon kim loai [3].

Pé han ché ian mon kim loai, mét s6 giai phap da dugc dua ra nhu: bdo quan
béng khi kho [4], cai tién vt li¢u nhu thép khong gi khang khuan [5], st dung mot s
loai 16p phu dé cach ly bé mit kim loai v6i cac tac gdy dn mon [1]. Hién nay, ap dung
16p phii dé bao vé bé mat vét liéu ndi chung va kim loai néi riéng dugc nhiéu nha
khoa hoc cha y [1]. Trong s6 céc vat liéu bao vé bé mat, m& dang dugc ap dung dé
bao v¢ kim loai khéi sy an mon do cac tac nhan c6 trong nudc bién, hodc bao vé bé
mat kim loai c¢6 hinh hoc phtic tap tiép xtic v6i khong khi hodc méi trudng nude [6].

MG& céu tao chi yéu tir cac hydrocacbon va c6 thé bi phan huy béi cac vi sinh
vat [7]. Nhleu nghlen clru da chung minh vi sinh vét c6 kha nang phén huy cac hop
chat ¢ nguon gdc hydrocacbon nhu dau, md [7], gdy tiéu hao vé mat s6 lugng va
anh huong dén dic tinh k¥ thuat ciia dau, md. Nghién ctru ctia Rodrigues va ¢s cho
thdy, ndm c6 thé dong héa m& 1am ngudn co chat va thay do6i dic tinh k¥ thuat cia
m& [9]. Kha nang st dung mé lam co chat xuat phat tir kha nang sinh tong hop mot
s6 loai axit hiru co, enzym trong qua trinh sinh truong cua nam soi [8]. Day la tac
nhan gy an mon dién hoa d6i v6i kim loal [2]. Ngoai ra, nAm con sinh téng hop mot
s6 enzym ngoai bao [9], trong d6, mét s thudc nhoém hydrolase nhur lipase c6 kha
nang phan huy ddu md, PAHs va cac chét hitu co phtic tap [9]. Mot s6 chi nAm nhu
Giberella, Mortierella, Fusarium, Trichoderma va Penicillium c6 kha nang sinh
enzym va phan huy dau m& [7].

Trong nghién ctru ndy, ching toi budc ddu danh gia (1) mirc d6 da dang cta
ném soi ¢6 trén cac mau md phoi tai san thir nghiém Hoa Lac, (2) kha nang sinh mot
so enzym ngoai bao co lién quan dén phan huy dau m& va (3) mirc d§ gay hai cua
nam soi dén md; qua do, danh gia sy sinh truong va phat trién cia nam soi anh
hudng dén kha ning bao vé chong an mon cia md ddi véi kim loai thir nghiém.
Nhiing két qua nay s€ cung cap thong tin dé xay dung quy trinh thay thé vat liéu m&
béo vé hoidc bd sung cac chat diét nAm dé kéo dai thoi gian bao vé cua vat liéu m&
trong diéu kién thyc té.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit ligu

04 mau md: M& GOI/(VN; m& chiu mian AMC-3/VN; md PVK/VN do Trung
tam Nhiét d6i Viét - Nga san xudt va md PVK/Nga dugc phu trén thép mac CT3
kich thude (50x100x2)mm treo trén gia trong nha c¢d mai che khong c6 tuong bao tai
Tram thir nghiém tu nhién Hoa Lac (Thach That/ Ha Noi) trong 24 thang. Cac mau
m& ¢6 ddu hiéu hiéu nhiém nidm (Xuét hién cac d_ém tréng, xanh va den trén bé mat)
dugc thu thap, dung trong ti vo tring, van chuyén vé phong thi nghiém va bao quan
& 4°C cho dén khi tién hanh phan lap.

2.2. Phwong phap nghién ciru

Phwong phap lay va xi ly mdu: St dung tim bong di vo trang quét toan bo bé
mit mdu m& bi nhiém nim, thu dau tam va cho vao binh chra sdn nudc cit khu
trung da bo sung Tween 80 ndng do 0,005%, lic 200 vong/phut trong 30 phut [8].

Phwong phdp phan lgp ndm: Mau tim bong dugc phén lap bang cach phét déu
trén dia chira moi truong Czapek-Dox. Cac chung nam dugc tach riéng ré trén moi
truong Czapek-Dox [10].

) Nghién civu dic diém sinh hoc nim: Cac ching nam dugc nudi cay trong ti
am 28-30°C trén moi truong Czapek-Dox cam lamen nghiéng. Sau 72 gio, lamen
duoc lay ra quan sat hinh thai cudng sinh bao tir va bao tir bang kinh hién vi quang hoc
[11].

Ddnh gid khd néing sinh mgt s6 enzym ciia cdc chiing ndm: Dé xac dinh hoat
tinh cua cellulase, amylase, protease va lipase dung phuong phap duc 16 thach. Cac
ching ndm duoc nudi cdy trén méi truong thach co chat (bd sung 1% CMC, tinh b,
casein va tween 80). Hoat tinh enzyme dugc do bang hiéu s6 D - d (trong d6 D la
duong kinh vong phan giai (mm), d 1a duong kinh cua 16 thach (mm) [12].

Phén logi ndm dwa trén phén tich trinh tw gen ITS1-5,8S-ITS2: DNA tong s6
ctia nam dugc tach chiét biang kit Fungi/Yeast DNA Extraction (Norgen, Canada).
Trinh ty ITS1-5,8S-ITS2 dugc nhan 1én tir DNA tong s6 voi cip moi ITSIF (5'- CTT
GGT CAT TTA GAG GAA GTA A -3"); ITS4 (5' - TCC TCC GCT TAT TGA TAT
GC - 3"). San phém PCR dugc tinh sach, giai trinh tu trén may doc trinh ty dong ABI
PRISM®3100-Avant Genetic Analyzer (Applied Biosystems, Foster City, CA, USA)
tai cong ty 1 BASE (Singapore). Cac trinh tu duoc xtr 1y bang phan mém BioEdit
(ver. 6.0.7, My) va so sanh vdi cac trinh tu tuong Gmg cta cac chung da duogc dang ky
trén GenBank bang cong cu BLAST trén NCBI (www.ncbi.nlm.nih.gov). Cay pha hé
duogc x4y dung bang phan mém Mega (ver.7) [8].

Ddnh gid mirc d¢ gdy hai ciia ndm sgi: mau md nhiém ndm duoc chup bang
may anh Canon EOS 3000D, tién hanh phan tich mirc do bao phii cta cac khuan lac
nam trén hinh anh bang phian mém ImageJ v.1.51 software. Cac mau vat liéu dugc
bao vé (thép mac CT3) duoc chup anh sau khi loai bo 16p m& bao vé bang dung dich
Extrem (My), danh gia mirc 46 an mon bang phan mém ImageJ v.1.51 software [8].
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3. KET QUA VA THAO LUAN

3.1. Xéac dinh nim s¢i trén miu m& phi kim loai thir nghié¢m tai Hoa Lac

Hinh 1. A va B - Mau GOI/VN
nhiém nim duoc chyp bang may
anh, mui tén chi mot so vi tri nhiém
nim dién hinh; C-hinh anh phén
1ap ndm m& GOI/VN, D-hinh anh
phéan 1ap ndm m& AMC-3/VN, E-
hinh anh phan 13p ndm trén mau
m& PVK/VN, F- hinh anh phan lap
nam trén mau m& PVK/Nga

Nam phat trién hinh thanh khuén lac trai rong bé mat miu m& (Hinh 1A va
1B). Phan lap cdc miu md GOI/VN, md AMC-3/VN, m& PVK/VN va miu m&
PVK/Nga thu dugc cac khun lac ndm sgi thé hién trén Hinh 1C, 1D, 1E va IF. Dya
vao mau séc, dic diém bé mat khuan lac cac chung nam duge kiém dém va phan vao
cac nhom khac nhau (bang 1).

Két qua phéan 1ap bén mau m& thir nghiém déu xuit hién nim sgi, mau md M3
ghi nhefm s6 khuén lac cao nhét trong bdn mau nghién cou (méat do ndm soi dat 8
CFU/cm’. Méu M1 ghi nhén co6 ) luong va mat do khuan lac cao thir hai (7,2
CFU/ ecm?), tiép dén 12 miu M2 (5, 2/cm®), mau M4 ghi nhén sO luong va mat do
khuén lac nhé nhét trong bon mau (bang 1). So sanh két qua hai mau m& cung loai
PVK/VN (miu M3) va PVK/Nga (miu M4) san xuat cho thiy c6 su khac biét vé sd
luong va mat do khuan lac, téng s6 khun lac thu dugc trén mau M3 cao gép 9,3 1an so
v6i mau M4. Vé muc do da dang chung loai, trén ba mau m& M1, M3, M4 ghi nhan
dugce 3 chung c6 hinh thai khac biét trong khi mau M2 ghi nhan dugc 2 chiing (bang 1).

Bang 1. Két qua phén lap ndm soi tir 4 mau m& nhiém nam thu thap
tai san thur nghiém Hoa Lac

Tong so Ly en ) Ap AR
Ki hi¢u méu Tén mé khuén lac I?h?lllfu ! S0 Cl;/[%; d(_)2
Ml.1 175
Ml M& GOI/VN 360 M1.2 155 7,2
M1.3 130
N M2.1 106
M2 Mo AMC-3/VN 260 M2.2 154 52
M3.1 60
M3 M& PVK/VN 400 M3.2 260 8
M3.3 80
M4.1 12
M4 MG PVK/Nga 43 M4.2 5 0,86
M4.3 26
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Trong diéu kién mau phoi dong nhét su sai khac vé két qua giita cac mau do
cac mau md c6 thanh phén hydrocacbon khac nhau. Mau m& M4 ¢6 s6 khuan lac va
mat do6 thdp nhét trong bén miu c6 the 1a do chit khang khuan bo sung da han ché
su sinh truéng clia nam soi. Mat do nam soi ghi nhén trén cac mau m& thap hon so
voi két qua phan lap nam soi trén vat liéu kinh & ong nhom, dat trén 100 CFU/cm’ [8].

Theo mot sb nghién ctru, bao t ndm xam nhiém vao bé mat vat lidu tir khong
khi [13], phat trién hé soi va tao thanh khuén lac. Do déc tinh bam dinh cua m& lam
cho s¢i nam khong lan rong ma chi hinh thanh khuén lac tai mdt di€m (hinh 1A).

T mau M1 thu duge 03 chiing nam ky hiéu M1.1, M1.2 vaM1.3 ¢co khuén lac
hinh tron min, soi tring, bao tir min, tim khuan lac 161, gAn mép khuén lac c6 vong
trang hoi 161, mat trai trdng. Tir mau M2 thu dwoc 02 ching nim ky hiéu 1a M2.1 va
M2.2 ¢6 khuan lac hinh tron, dang len min, mau xanh lyc, c6 nhing vét trang trén bé
mat, mat trai mau tring co vét vang. Tir miu M3 thu duge 03 chung ky hi¢u la
M3.1,M3.2 va M3.3 ¢c6 khuan lac min, lic dau mau trang sau chuyén sang mau xam
xanh xen 1an tring, mat trii mau tring c6 vét vang. Mau M4 ghi nhan 03 ching
duogc ky hiéu 1a M4.1, M4.2 va M4.3 ¢ khuén lac tron, bong x6p, tdm hoi 161 mau
trang xung quanh mau cam dén xam, mit trai mau vang (Hinh 2). Qua dic diém
hinh thai nhéan thiy ching M1.2 tuong dong v6i chung M2.1 phéan lap 6 mau M2 va
chung M3.3 phén 13p ¢ mau M3, trong khi d6 ching ML.3 tuong dong véi chung
M2.2 phan lap ¢ mau M2 va ching M3.2 phan lap ¢ mau M3. Dua vao dic diém
khuén lac va mau sic 7 ching nam sgi dai dién da dugc Iya chon dé thyc hién cac
nghién ctru tiép theo (hinh 2). D& biét vé thanh phan loai nim sgi phéan lap, dinh
danh b?mg so sanh trinh tu ITS da dugce thuc hién.

Hinh 2. Dic diém khuan lac 7 ching nam soi dién hinh phén lap
tir 4 mdu m& nhidm nim

Phan tich ving trinh tu ITS cho thay ching M1.1 ¢6 d6 tuong ddng cao véi
Penicillium chermesinum DTO 298-18 (99,61%), chung M2.2 ¢6 d6 twrong dong cao
vo&i voi Penicillium cuddlyae CMVO016A6 (98,43%), cac chung M2.1, M3.1, M4.2,
M4.3 cung mot nhom trén cdy va twong dong cao vé&i ching Penicillium
chermesinum CBS 231.81 va Penicillium chermesinum A1S4-D39 (hinh 3). C6 thé
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thdy ddc diém khuan lac 7 chung phan 1ap khac nhau (hinh 2), tuy nhién khi phan
tich trinh ty ving ITS cho thiy 7 chung nim soi déu thudc chi Penicillium. Chung
M2.2 dugc dinh danh thudc loai Penicillium cuddlyae va dang ky trén ngan hang
Genbank véi mi s6 MZ817948, cac ching M1.1, M2.1, M3.1, M4.1, M4.2, M4.3
duoc dinh danh thudc loai Penicillium chermesinum va dang ky trén ngan hang
Genbank (NCBI) v6i ma sé lan luot 1a MZ817946, MZ817947, MZ817949,
MZ817950, MZ817951, MZ817952.

Céc cong bd cho thdy Penicillium chermesinum 13 loai ndm c6 thé cong sinh
trong thuc vat [14], bat gap trén vat li€u vai & My [15]. Penicillium chermesinum
phan 13p tir mau dat nhiém dau mo tai Indonesia dugc chimg minh ¢ kha ning phan
huy mot sé hop chat hydrocacbon c6 ngudn goc dau mo dang mach thang va mach
vong [16]. Ngoai ra, Penicillium chermesinum dugc sir dung dé phan hiry dau m& tir
dong thuc vat dé san xuat axit béo [17]. Hién chiing t6i chwa thdy c6 nghién ciru ndo
cong bd Penicillium chermesinum sinh trudng trén vat liéu md bao quan.

Penicillium chermesinum CBS 117279 (MT309662)
Penicillium chermesinum NOU279 (MN220649)
Ml.1
Penicillium chermesinum DTO 298-18 (MT309661)
Penicillium chermesinum CBS 231.81 (MH861332)
9{ M4.3

0.01 M3.1
L M4.2
M2.1
Penicillium chermesinum A1S4-D39 (KJ767051)
M4.1
Penicillium chermesinum NRRL 2048 (NR121310)
b Penicillium cuddlyae PPRI 26355 (NR168823)
Penicillium cuddlyae CMV016A6 (MK951942)
M2.2

Penicillium terrarumae DTO 174-H2 (NR172736)
98" Penicillium meloforme CBS 445.74 (NR153203)
Penicillium salamii ITEM 15291 (NR156542 )
o Penicillium mediterraneum FMR 15188 (NR172393)
’( 53" Penicillium taurinense CBS 145672 (NR172034)
[ Trichoderma virens CBS 109339 (NR138428)

’ 100! Trichoderma asperellum CBS 433.97 (NR130668)
Curvularia lunata CBS 730.96 (NR138223)

Hinh 3. Cay phat sinh loai ctia cac chung M1.1; M2.1; M2.2; M3.1; M4.1; M4.2;
M4.3 va cac ching dai dién tham chiéu véi gia tri Boostrap 1000 st dung thuat toan
Gamma va Kimura 2. Chung Curvularia lunata CBS 145672, Trichoderma virens
CBS 109339 va Trichoderma asperellum CBS 433.97 sit dung lam nhom ngoai

3.2. Xdac dinh kha ning sinh enzyme ngoai bao

99

)

Hoat tinh sinh téng hop bdn loai enzyme cua 7 ching ndm soi duoc tién hanh
thr hoat tinh dong thoi kha nang phan giai tinh bot, CMC, casein va tween 80, két
qua duoc thé hién trong bang 2 va hinh 4.
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Bang 2. Khao sat kha nang sinh tong hop mot s6 enzym ngoai bao
cua nam sg¢i phan 1ap trén cac mau md tai Hoa Lac

K hiéu Puong kinh vong phan gidi (mm)

Protease Amylase Cellulase Lipase
MI1.1 5+0,5 10+0,5 5+0,5 8+0,5
M2.1 - 5+0,5 - +
M2.2 3+0,5 3+0,5 4+£0,5 +
M3.1 + 6+0,5 + 6+0,5
M4.1 5+0,5 4+05 6+0,5 8+0,5
M4.2 4+£0,5 + 4+£0,5 7+0,5
M4.3 5+0,5 7+0,5 5+0,5 7+0,5

Ghi chu: - khong c6 vong phan gidi; + co vong phan gidai <2mm

Hinh 4. Kha ning sinh tong hop enzym cta 7 ching nim soi: hinh 4A- enzym protease;
hinh 4B- enzym amylase; hinh 4C- enzym cellulase; hinh 4D- enzym lipase

Két qua bang 2 va hinh 4, cho thiy 7 chiing nim soi c6 kha ning sinh tong hop
tir 1 dén 4 enzyme ngoai bao trong s6 bon enzym khao sat. Chung M2.1 sinh mot
enzym (Amylase), ¢6 hai ching sinh ca bon loai enzym khao sat (M1.1 va M4.1), ¢6
hai chung sinh ba loai enzym (M2.2 va M4.2), ching M3.1 ghi nhén sinh téng hop hai
loai enzym. Co6 71,43% (5/7) s6 chung co kha nang sinh téng hop enzym protease,
amylase ghi nhan 85,71% sb ching (6/7) s ching, cellulase ghi nhan 57,14% (4/7) sb
chiing va lipase ghi nhan sb ching thap nhat 42,86% (3/7) chiing khao sat.

Co it cong bo vé kha nang sinh téng hop enzym cua nam Penicillium
chermesinum, chii yéu nghién ctru vé kha nang tao mét so hop chat chéng oxy héa
va polyketide tir chung nay [18]. Co thé thdy ba ching M1.1, M2.2 va M4.3 1a cac
ching nam c6 kha nang pha huy md manh hon céc chung con lai.

3.3. Panh gia mirc d§ pha hiy vat liéu md va kha ning bao vé kim loai

Két qua phan tich anh chuyp cac mﬁu m& nhiém ndm théy mau md PVK/VN ghi
nhén soi nam phét trién 3 }% dién tich bé mat, trong khi d6 mau m& PVK/Nga san xuat
g}}i nhén soi nam phat trién 18,3%, mau m& AMC-3/VN va m& GOI/VN c6 dién tich
nam lan lugt 1a 7,4 % va 16,8% (hinh 5). Banh gia theo GOST 9089-89 m& PVK/VN
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cé~cép d6 nim phat trién dat cap 3, 1a cép khong béNn trong diéu kién thir nghiém.
Méu mo chiu mdn AMC-3/VN dat cap d6 1, hai mau md GOI/'VN, PVK/Nga dat
cap d¢ 2 theo GOST [19].

MIPVK (VN) [ =

MIPVK (Nga) —
MIAMC-3 (VN) [ —-

M3 GOL(VN)

0 5 10 15 20 25 30 35

én miu md

T

®Matsau B Mat trude Dién tich ndm phat trién (%)

Hinh 5. Mirc d6 nhiém ndm ctia cac mau mé& thir nghiém tai Hoa Lac
sau thoi gian 24 thang

Theo Benbouzid va cs, cac truong hop an mon ddi véi kim loai xac dinh chu
yéu do cac san pham sinh tong hop boi nim soi [20]. Két qua danh gia muc d6 in
mon ctiia mau thép thir nghiém dugce thé hién trong Hinh 6 va Hinh 7.

I T

& i s

Hinh 6. Anh danh gia mirc ¢ &n mon trén bé mat tam kim loai sau khi tay m& bao
vé€, mau dugc chup bang may anh va tinh di¢n tich &n mon bang phan mém Imagel

MaPVK (V)
M3 PVK (Nga) | —
MIAMC-3 (VN) [

Mo GOI(VN) -

0 5 10 15 20 25
EMitsau M3t truée Dién tich han ri (%)

Hinh 7. Mirc d6 dn mon ciia cac mau thép sau khi loai 16p m& phui sau 24 thang

L=
E
=

2

5

-

Két qua hinh 7 cho thdy muc d6 an mon cia mau thép duoc bao vé boi
PVK/VN ghi nhan hon 18,66% tong dién tich bé mit, tiép dén 12 miu thép bao vé
boi md PVK/Nga, m& GOI/VN va md chiu man AMC-3/VN lan luot 14 9,14%;
8,18% va 1,3%. Khi danh gia mac d6 phat trién ctia nAm trén md va mie d6 4n mon
clia cac mau thép co sy twong quan tuyén tinh (bang 3).
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Bang 3. Tong hop mirc d6 nim soi phat trién trung binh trén 4 mau md
thir nghiém va murc d bao vé cia md doi vdi vat li€u bao vé sau thoi gian 24 thang

Dién tich trung binh , Dién tich trung binh .
A ~ A A YA o % Mirc < \ A TR Mirc
Tén m& nam trén bé mat mau av hai| " mon trén bé mat av hai
M& GOI/VN 15,42 2 8,18 1
M& AMC-3/VN 8,98 1 1,30 1
Mo PVK/Nga 15,94 2 9,14 1
Mo PVK/VN 25,99 3 18,66 2

Ket qua nghién ctru cho thiy 4 mau mé& sau 24 thang thir nghiém déu xuét hién
nam moéc, cac chung ndm mdc cd kha nang sinh tong hop mot dén bon loai enzym.
M& AMC-3/VN c6 mirc bén dat cap 1 dbi v6i ndm, mau md PVK/VN, hai mau m&
con lai ¢ cap d6 2 khong bén. Khi xem xét sy dn mon trén cac mau thép thir nghiém
thdy c6 sy tuong ddng vi tri phat hién khuan lac nAm véi vi tri an mon trén tam thép.

Theo mot s6 nghién ctru cho thay, ndm soi c6 kha ning sinh tong hop axit hiru
co va dugc cho 1a co kha nang hoa tan kim loai [8]. Tuy nhién dé khang dinh diéu
nay can c6 cac nghién ciru sdu hon. Dién tich in mon trén bé mit mau thép dao dong
tir 1,30% -18,66% va nho hon dién tich soi nAm ghi nhan trén bé mit m&. Panh gia
theo GOST, cac miu thép duge pha bdi md PVK/VN ghi nhan mirc an mon cép do
2, cac mau thép dugc phu boi md GOI/VN, AMC-3/VN va PVK/Nga ghi nhan muc
an mon cép do 1.

4.KET LUAN

- T 04 mau m& thir nghiém tai Hoa Lac; dé phén lap dugc 07 ching nam soi
c6 khac biét vé hinh thai khuan lac, c6 quan hé gan gl voi cac loai: Penicillium
chermesinum, Penicillium cuddlyae v&i d0 tuong dong trén 98%. Trong d6, 02
chung (M1.1 va M4.1) sinh 4 loai enzym ngoai bao. Mau m& AMC-3/VN dat do bén
cap 1 voi nim sau 24 thang thir nghiém, hai mau dat cdp 2-GOI/VN, PVK/Nga va
mau moé PVK/VN dat cap 3.

- Panh gia mtrc d6 dn mon cac tm thép sau khi loai 16p md bang phan mém
Image J cho théy, dién tich an mon trén cac mau thép dao dong tur 1,30%-18,66%.
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SUMMARY

DETERMINATION OF FUNGAL COMPOSITION AFFECTING PROTECTIVE
ABILITY OF OIL-BASED STEEL COATINGS IN HOALAC AREA

In this study, the consortium of filamentous fungi affecting the metal
protection of 04 types of grease (GOI/VN grease, salt-tolerant grease AMC-3/VN,
PVK/VN grease, Russian PVK grease) was identified. Six steel-covering grease
types exhibiting protection against fungal infections were taken for fungal isolation.
Seven strains of filamentous fungi were isolated, characterized by colony
morphology, analysis of ITSI1-5,8S-ITS2 sequences, and abilities to produce
extracellular enzymes (protease, amylase, cellulase, lipase). Besides, the influence of
filamentous fungi on metal protection was evaluated by measurement of rust
portfolio on metal surface after degreasing by using images ImageJ v.1.51 software.
Among isolated strains, 07 isolates of filamentous fungi showing varieties in
morphological colonies were selected and taxonomically identified as Penicillium
chermesinum, Penicillium cuddlyae with over 98% similarity of ITS1-5,8S-ITS2
sequences compared with related ones deposited on GenBank (NCBI). Of those, 02
strains (M1.1 and M4.1) were capable of producing 4 types of extracellular
enzymes. When utilizing Image J software to examine the effects of fungal isolates
on the protective capabilities of grease covering materials against metal corrosion,
rust spots with variable densities between 1.30%-18.66% appearing on the surface of
CTS5 steel were found to be formed by fungal attacks. The findings in present study
therefore provide a fundamental basis for the effects of fungal growth on grease
decomposition at the Hoa Lac Thach That/ Ha Noi testing area and further studies
on damages caused by fungi to steel-covering greases as well as corrosion of the
metal surface.

Keywords: Penicillium, grease, filamentous fungi, biological destruction, ITS
sequences, mo, nam soi, phd hiy sinh hoc.
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