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TOM TAT

Sy phét trién cua ndm soi trén bé mat son tudng ¢6 anh hudng 16n dén tinh thim mi, cau trdc va chit luong cua
birc trdng. Son tuong c¢é bd sung bioxide dwoc thir nghiém trong phong kin tai Hoa Lac nham danh gi4 hiéu qua
khéng ndm. Muc tiéu cua nghién ciru Ia phan 1ap va nghién ciru dac diém cac chung nim soi gay hai, sinh truong
trén son tuong co bd sung bioxide va dbi chimg khéng cé bioxide ¢ phong thir nghiém Hoa Lac. Danh gid h¢
nam soi phan lap tr 8 mau thu thap trén bé mat son phong thir nghiém cho thay trén mdi mau phan lap duoc 1-4
chung, mét do nam soi phan Iap trén dia trung binh dao dong tir 0,92-34,48 CFUlcm , trong do, so chung va mat
do nam soi trung binh trén mau son tuong ¢d bd sung bioxide thap hon so véi mau ddi ching khong b6 sung
bioxide. Téng sé 7 chung nam soi khac nhau da dugc phan lap. Dwa vao dic diém hinh thai khuan lac, cudng
sinh bao tir, bao tir va so sanh tuong ddng Vi cac trinh ty ving ITS trén co so dit liéu GenBank (NCBI), 7 ching
nim soi phan lap dugce xac dinh gdbm Fusarium sp. S1.1, Aspergillus flavus S1.2, Penicillium citrinum S1.3,
Aspergillus niger S2.1, Aspergillus sp. S3.3, Aspergillus nomiae S5.3, Aspergillus frequens S6.2. Hau hét cac
chiing ¢6 kha ning sinh enzyme ngoai bao cellulase va laccase, ching Penicillium citrinum S1.3 cho hoat tinh tét
nhét véi ca hai loai enzyme. Nghién ctru ndy da budc dau danh gia hiéu qua cua viéc bd sung bioxide vao son
tuong, ddng thoi cung cép dir liéu cho viéc thir nghiém, nghién ctru sau hon vé hoat chit khang nim gidp cai
thién kha nang bao vé cta son tudng.

Tir khoa: Bioxide, hoat chat khang nim, ndim soi, phan hay sinh hoc, son tudng.

MO DAU

Son twéng 1a mét trong nhikng vat liéu quan trong ctia nganh xay dung, dwoc st dung phd bién va rat can thiét
cho cac cong trinh xay dwng. Trong didu kién khi hau nhiét di gié mua véi do dm va nhiét do cao cia Viét Nam,
ndm soi c6 kha ndng bam dinh tét d& dang xam nhap va phat trién trén b& mat son twong. Nam soi dwoc coi la
nguyén nhan chinh gay ra sy phan hl]y sinh hoc cla cac blrc twéng va nhidu bé mat vat lieu xay dL_yng khéac
(Sterflinger et al., 2013). Sw xuat hién ctia ndm soi trén cac mang twong gay ra cac van dé vé tham my va co thé
dan den sy xuéng cap va bong tréc, phdng rop cla Iép son pha, qua d6 tac doéng den stre khée con nguoi. Hon
nira, nAm soi c6 thé &n sau vao bé mét twdng, tao ra cac vét nit anh hwéng dén chu trdc vat liéu va lam suy yeu
chiing (Shirakawa et al., 2002). Do hoat ddng trao ddi chét clia tirng loai nAm sgi, mot sé ndm tao ra cac sic t6
khac nhau (xanh la cay, xam, den, nau,...) phu thudc vao tirng loai, thanh phan son twong, sy hién dién cla cac
vi sinh vat khac va cac yéu t6 moi trwc‘mg (Marco et al., 2020). Cac soi nam c6 xu hwéng bam trén bé mat son
twérng, san xuét ra polysaccharide ngoai bao (EPS) gitip ndm soi bam dinh, tao mang sinh hoc. NAm sgi c6 thé
hinh thanh céc bao tlr cé kha ndng chdng choi cao v&i cac didu kién bat loi va d& dang phét tan vao khong khi,
bam vao moi vat liéu (Ngo et al., 2021). Bdng thoi chiing cé kha ndng san sinh cac enzyme thiy phan ngoai bao
nhu cellulase, lipase, protease, esterase, peroxidase, laccase,... thic day qua trinh phan hay sinh hoc bé mét vat
liéu, tao ra ngudn carbon va khoéang chét can thiét cho sy sinh trwdng va phat trién cla vi sinh vat. Nhiéu vi sinh
vat dwoc phat hién trén bé mat son twdng chi la chat gay 6 nhiém trong khéng khi, khéng tham gia vao qua trinh
phan hay. Tuy nhién, nhitng vi sinh vat gay 6 nhiém nay c6 thé cung cap chét hivu co hodc cac chét dinh dwéng
khac, tao diéu kién thuan loi cho cac vi sinh vat cé khd nang phan hly vat liéu sinh trwéng va phat trién (Zucconi
et al., 2022).

Nhi&u nghién ctru chi ra cac chi ndm sgi phd bién thwdng tim thay trén bé mat son twéng hodc tranh twéng bao
gdm Penicillium, Cladosporium, Aspergillus, Fusarium va Trichoderma (Sterflinger et al., 2013; Rosado et al., 2014).
Trong dé cac chi Aspergillus va Penicillium 1a phd bién nhét vi ching dwoc bt gap thudng xuyén trong moi
trwéng tw nhién do kha ndng san sinh nhidu bao ttr va d& dang phat tan trong khéng khi (Zucconi et al., 2022).

Dé giam sy tac dong clia ndm sgi dén son twong, cac hoat chat digt ndm thwong dwoc nghién ciru st dung.
Viéc st dung céc bioxide la phu gia ctia son dwoc nghién cteu st dung phd bién dé& ngan chan sw phat trién cla
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ndm soi va vi khudn. Nghién clru clia Gaylarde cho thay hoat chat diét ndm cé chva ddng c6 thé lam cham sw
ddi mau cuta blrc twdng son trong 6 ndm va dwoc chirng minh 1a 1am gidm dang ké sinh khéi vi khuan va nam
soi. Chét diét nAm c6 ngudn gbc isothiazolinone, carbendazim, 2-n-octyl-4-isothiazolin-3-one (OIT) va 3-iodo2-
propylbutyl carbamate (IPBC) thuwdng dwoc st dung rdng rdi trong cac cong thirc son (Gaylarde et al., 2011).

pé phat trién cac phwcmg phap, hoat chét va ché pham khang nam trén son twong, viéc phan lap va xac dinh
d&c diém sinh hoc cla cac chung nam soi gay hai 1a rat quan trong, cung cap di liéu cho cac nghién ctu thi
nghiém va danh gia. Muc tiéu cua nghlen ctu nay la phéan lap, xac dinh dac diém sinh hoc va dinh danh cac
chding ndm trén son twéng ther nghiém c6 va khong cé hoat chét diét ndm bioxide tai Tram th& nghiém khi hau
Hoa Lac, thudc Trung tam Nhiét ddi Viét — Nga. T d6, hiéu qua khang ndm cuia son twdng thir nghiém sé duoc
danh gia, nham mé réng (ing dung va nang cao hiéu qua bao vé cta chdng.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

Céac mau nghién clru dwoc thu thap trén bé mat son tai 2 16 thir nghiém c6 va khéng cé hoat chéat diét nAm
bioxide va duwoc bd tri & cling cung 1 diéu kién cha phong thér nghiém tai Tram th& nghiém khi hau Hoa Lac
thudc Trung tam Nhiét doi Viét — Nga. Cac mau dwng trong tdi vo tring, van chuyén vé phong thi nghiém va bao
quén & 4°C cho dén khi tién hanh phan lap.

Phwong phap
Ldy m4u va phan lap ndm soi

Téng sb 8 vi tri Iay mau khac nhau dwoc xac dinh trén tuo’ng son tai phong thir nghlem & cung mét thoi diém. MGi vi tri
dwoc khoanh vung vai dién tich b& mat son twéng méi 6 la 5 x 5 cm, quan séat va chup anh bang kinh hién vi cAm tay
DM WF120. Thu mau bang cach st dung tam bong lay mau cén gb loai tiét trung (Medisafe, Trung Quoc) quét kin Ién
bé mét son tai vi tri cac & da dwoc xac dinh. Cac ching nAm soi dwoc phan lap bang cach phét déu dau tdm béng truc
tiép trén dia petri chira méi trvong Czapek-Dox (30 g sucrose, 7,5 g peptone, 1 g K2HPO4, 0,5 g MgS04.7H20, 0,5 g
KCl, 0,01 g FeSO,, nwéc cat 1 L, pH 7,0) c6 bd sung hén hop khang sinh (100 mg/L amp|C|II|n 100 mg/L
tetracycline). Dat dia thach & nhiét do 28-30°C trong 3 - 5 ngay. Mat d6 nam sgi trung binh (CFU/cm ) dwge xac dinh
bang s khuan lac/ dién tich dia petri. Cac chiing ndm soi dwoc thuan khiét bang cach cy chuyén nhiéu Ian trén moi
trwdng thach Czapek-Dox (Ngo et al., 2021).

Péc diém sinh hoc cda céc chdng ndm soi

Cac chung ndm duoc nudi cay trong t &m & 28-30°C trén méi trwong thach Czapek-Dox co cadm la men nghiéng.
Sau 72 gid, la men duoc lay ra quan sat hinh thai cuong sinh b&o t& va bao t& dwdi kinh hién vi quang hoc Zeiss
Axiocam 503 Color Camera Unit & d6 phéng dai 1000 1an.

Phan loai ndm soi dwa trén trinh tw ITS

Nam soi dwoc phan loai béng cach quan sat hinh thai khuan lac va cubng sinh bao ttr két hop vai xac dinh trinh tu
viing ITS. DNA tdng sé ctia nAm soi dwoc tach chiét bang kit Fungl/Yeast DNA Extraction (Norgen, Canada). Trinh ty
ITS1-5,85-1TS2 duwoc khuéch dai tr DNA tdng sb véi cap méi ITS1F (5'- CTT GGT CAT TTA GAG GAA GTA A - 3Y;
ITS4 (5' - TCC TCC GCT TAT TGA TAT GC - 3). San pham PCR dwoc tinh sach, gidi trinh tw trén may doc trinh tw
dong ABI PRISM®3100-Avant Genetic Analyzer (Applled Biosystems, Foster Clty CA, USA) tai cong ty 1st BASE
(Slngapore) Céc trinh ty dwoc xir ly badng phadn mém BioEdit (ver. 6.0.7, My) va so sanh véi cac trinh ty twong tng
cla cac ching da dwoc dang ky trén GenBank bang cong cu BLAST trén NCBI (www.ncbi.nlm.nih.gov). Cay pha hé
dwoc xay dwng bang phan mém Mega (ver.7).

Dénh gid khéa nang sinh mét sé enzyme cda cac chdng ndm soi phan ldp

Xac dinh hoat tinh cta cellulase, laccase clia cac ching nam sgi theo phwong phap dat théi thach. Cac théi thach
chira chiing ndm duoc dat trén modi trwdng thach co chat (bd sung 1% Carboxymethyl cellulose (CMC), 0,05%
guaiacol). Nhudm mau dia thach bang dung dich lugol 1%. Hoat tinh enzyme dwoc do bang hiéu sé D - d (trong d6
D la dwdng kinh vong thiy phan (mm), d la dwdng kinh cda thoi thach (mm)) (Vedashree et al., 2013).

Xerly sé liéu
Céc thi nghiém duoc thuc hién 1ap lai 3 1an. Két qua duoc tinh toan bang phan mém Excel 2010 (Microsoft Corporation,
Redmond, WA, USA) va dwoc trinh bay dwdi dang gié tri trung binh + sai so6.

KET QUA VA THAO LUAN
Phan 1ap ndm soi trén mau son thir nghiém tai Hoa Lac

Téng sb 8 mau bé mat son twong duoc thu thap & phong thir nghiém tai Hoa Lac. Trong d6, 4 mau ki hiéu S1,
S2, 83, 54 la bé mat son twdng khdng bod sung bioxide (Hinh 1A), 4 mau con lai S5, S6, S7, S8 dwoc thu thap
trén b& mat son thir nghiém bd sung bioxide (Hinh 1B).
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(A)

Hinh 1. CAc vi tri thu mau trén bé mét son twong (A) Son twong déi chirng khong bé sung bioxide
(B) Son tworng thir nghiém c6 bd sung bioxide

Qua quan sat bén ngoai, kho nhan ra sy xut hién ctia ndm sgi. Két quéa phan tich anh chup d6 phong dai 50x
cta 2 khu virc son twong thir nghiém cho thay c6 xuat hién nam soi phat trién (Hinh 2b, e). Nhin chung, hé ndm
soi trén cac khu vue son tweng dbi chirng khdng bd sung bioxide cao hon cac khu vire khac.

Két qua phan Iap cac mau trén mai trweng Czapek—Dox cho théy sb chiing ndm soi phan 1ap va mat dd ndm soi
trung binh trén cac méu son twéng khong bioxide cao hon so véi mau son thir nghiém co bioxide (Hinh 3). B da
dang ndm sogi & cac mau thu dwoc khac nhau dang ké. Mét do trung binh cac chung n&m soi phan lap tr mau
son twong khdng bo sung bioxide la 22,73 CFU/cm? cao gap gan 5 IAn mAu cé bd sung bioxide (mat do trung
binh 4,63 CFU/cm?). Mau S2 phan lap duoc 4 chung ndm soi, ddng thdi mat do vi sinh vat cao nhat & mau S2
chiém 34,48 CFU/cm?. C6 thé nhan thdy mau S2 & vi tri thap khu viee chan tudng d& bj thAm nwdc nén thwong
c6 dd &m cao hon cac khu viee khac, thich hop cho n&m soi phat trién. Khi bd sung cac hoat chat diét nAm vao
son twong, méat do va sb ching giam di dang ké. Nhw vay, son twong cé bd sung bioxide cho thay cé tac dung
&rc ché dang k& doi vai ndm sgi, chi nhitng chliing cé kha nang thich nghi tét méi c6 thé phat trién trén didu kién

moi trrd'ng nay.
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Hinh 2. Hinh anh quan séat sw phét trién cta nam sei trén bé mét son twong (a) (d) Bé mat son twong,
(b) (e) s@i ndm trén bé mat mau chup v&i do phéng dai 50x, (c) (f) dia phan 1ap nam soi
trén méi trwwong Czapek—-Dox sau 5 ngay nudi cay

34,48
35 e P
30,04 m SO chung
30
25 o Mat do
20 trung binh
1416 (CFUicm2)
15 . 12,24 11,8
10
4
3 3 3,32
5 I 2 1 2,48 250, 1
o M [ ] - N = [ e

S1 S2 S3 S4 S5 S6 S7 S8
Ki hiéu mau

Hinh 3. Mat dé ndm sei va sé ching nam phan lap dwoc trén moi trwong Czapek—-Dox
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Pic diém sinh hoc cac chiing nam soi phan lap

T& 8 mau thu théap trén bé mat son twong thir nghiém tai Hoa Lac d&@ phan lap trén moéi tredng Czapek—Dox
dwoc 7 chiing ndm soi khac nhau v& dac diém hinh thai khuén lac, cudng bao tir va bao te. Két qua dwoc mo ta
& Hinh 4 va Bang 1. TAt ca cac chiing déu c6 dang khuan lac téa tron, c6 mau séc, dang nhung hodc béng xép,
hé soi phat trién, sinh bao te.

Tir két qua quan sat hinh dang khudn lac, dang hé soi, cuéng sinh bao ti va bao t cta cac chiing ndm soi phan
lap c6 the so by dwa ra danh gia phén loai t¢i béac chi ctia ching. Nhan thay 5ching S1.2, S2.1, S3.3, S5.3, S6.2
co déc diém hé sgi, cudng bao t& tran, bong hinh cau, bao t& tran hinh cau, so bd danh gia ching thudc chi
Aspergillus; chiing S1.1 c6 dac diém thudc chi Fusarium va S1.3 thudc chi Penicillium (Mién, 2015).

Hinh 4. Hinh thai khuan lac (hinh trén) va bao t (hinh dwéi) cdc chiing ndm sei phan lap thuan khiét

tlr mau son twéng trong phong thir nghiém kin Hoa Lac

Bang 1. Dac diém hinh thai cac ching ndm soi phan lap

Kihiéu 5 42 2 5 4: N s Phan loai
chang Pac diém khuan lac Pac diém bao tr dén chi
S1.1 Khuan lac 16i, tréng, bdng, bén Soi ndm cé vach ngan ngang va phan nhanh, cudng bao ]
trong xam. Mé&t sau trdng, ngd to moc tryc tiép tr soi ndm, co dang bup mang va nhé Fusarium
vang vao trong dan vé dinh, cé vach ngan & phan gbc; bao t& cé hinh (Mién, 2015)
thuyén, thuén dai, nhé vé 2 dau, cé ba vach ngan.
S1.2 Khuén lac 16i, b& mat x6p nhe, Gia bao t&r trdn thanh day, khong mau, rap; bong hinh  Agpergilius
mau vang sau chuyén mau luc elongate khi non, sau gan cau den cau; thé binh 1 hosc 2 .
vang, luc khi gia tang, Bao tl trAn gan cau dén cau. (Mién, 2015)
S1.3 Khuén lac dang nhung vién trdng, H& soi phan nhanh va c6 vach ngan. Cudng sinh bao ti o
vong xanh luc, phia tm hé soi phan nhanh, dau dinh chum 3-6 the binh deu hwéng 1én  Penicillium
nga vang song song dang chdi. Bao t& tran, hinh cdu, dinh tirng (Mién, 2015)
chum trén méi thé binh.
s2.1 Mét khuan lac dang xbp béng, dau Cuong sinh bao t& tran kich thwéc thay ddi, nhan, khong
sinh bao t& hinh tia hodc hinh cét mau hodc nau nhe & nva phia trén cda cubng. Bong hinh Aspergillus
t€, mau nau oliu nhat dén nau oliu, cau hoic gan cau, thé binh 2 tang, €6 mau nau nhat, thé R
hé sgi ndm mau trdng, méat trdi  binh twong d6i ddng déu. Bao t& tran hinh cau khi trwéng (Mién, 2015)
vang sam thanh.
S3.3 Khuan lac 16i, vién trdng, c6 céac Cuong sinh bao ttr thu nhé & phéan gén bong. Bong hinh Aspergillus
vét ndu hwéng tr tdm ra gan cau den elongate. The binh 1 tang, 2 tAng hoac ca 2. .
Bao t& tran hinh cau, gan cau dén hinh tring. (Mién, 2015)
S5.3 Khuan lac hO’I 16i, bong trang, hé Cudng sinh bao t& tran kich thwdc thay ddi, khéng mau Aspergillus
sQi phat trién. Mat sau vién trang hoac nau nhe , thé binh 2 tAng, c6 mau nau nhat. Bao to .
nga vang bén trong tran hinh cau. (Mién, 2015)
S6.2 Khuan lac vién trdng, vong xanh Cuong sinh bao t& hinh bng, hinh thanh trén mot té bao )
luc, phia tam hé sgi nga vang clia soi ndm. Bau cudng phinh to hinh ciu, hinh bau duc  Aspergillus
hay hinh chuy. C6 hai I6p mang bao tl dlnh vao thé binh. (Mién, 2015)

Ba&o t tran hinh cau.

Pinh danh céc chung ndm sei phan lap

Viéc dinh danh cac ching nam soi phén lap bang phu’o’ng phap sinh hoc'phén t&r thdng qua phan tich trinh tw
ITS nhdm bd sung cho phan tich dac diém hinh thai khuan lac va bao tlr ndm sgi. Bang 2 va Hinh 5 cho két qua
dinh danh céac chung nam soi phan 1ap bang phwong phap sinh hoc phan t& thdng qua phan tich trinh ty ITS.
Trinh tw nucleotide vung ITS cta 7 chiing nam phén lap cho thdy do twong ddng cao (> 98%) S0 V0 trinh tw cac
lodi ndm da biét trén co s& di¥ liéu GenBank. 7 ching ndm phéan lap dwoc cé quan hé gan gii v&i cac chi

694



HOI NGH| KHOA HOC TOAN QUOC VE CONG NGHE SINH HQC 2024

Fusarium, Aspergillus, Penicillium. Trong d6, chi phd bién nhét & Aspergillus (5 ching S1.2, S2.1, S3.3, S5.3,
S6.2), chi Fusarium c6 1 chiing S1.1 va Penicillium gdm 1 ching S1.3. Theo nghién ctvu cta Brandt, Aspergillus
c6 ty 1& phd bién nhat trong bd swu tap cac mau phan lap t&r cac ngudn khéac nhau tai Viét Nam, tiép theo do 1a
Penicillium (Brandt et al., 2018).

Bang 2. So sanh trinh tw doan ITS cta cac ching ndm phan

Aspergillus japonicus NBRC 4408 (LC573593)

lap v&i mét s6 ching ndm dai dién trén GenBank (NCBI) sss
— Aspergillus aculeatus NBRC 5330 (LC573561
a 6 a X P Aspergillus flon s DTO 198-A8 (MN43136
Ky Mak?(t)rgra]ng Qéc chang nam D§ twong 1[,:5“.,", ©oL711718)
hiéu gan giii dworc so dong cao _{/wesnasieroron ss116)
Chﬁng Genbank sanh nhét (%) 37, Aspergilus nomiae USPMTOX132 (MK033402)
(NCBI)
S1.1 PP937578 Fusarium sp. 98,78
S1.2 PP937579  Aspergillus flavus 100 o e
4(— s13
S1.3 PP937580  Penicillium citrinum 100 r —.. (NN
S2.1  PP937581  Aspergillus niger 99,89 it oo o R T
S3.3 PP937582  Aspergillus sp. 100 N . Y N . x )
Hinh 5. Cay phat sinh loai cta cac chung nam soi
S5.3 PP937583  Aspergillus nomiae 100 phan Iap dwoc dwa trén trinh tw vung ITS
S6.2 PP937584 Aspergillus frequens 100 Céc chung dai dién tham chiéu véi gia trj Boostrap 1000 st»

dung thuét toan Kimura 2-parameter va G+l.

Dwa vao két qua nghién clru vé dac diém hinh thai, d&c diém bao t& va phan tich trinh tw ITS, bay chiing ndm soi
phan lap dwoc dinh tén va dang ki ma sd truy cap trén co s& dir lieu Genbank gE‘)m Fusarium sp. S1.1
(PP937578), Aspergillus flavus S1.2 (PP937579), Penicillium citrinum S1.3 (PP937580), Aspergillus niger S2.1
(PP937581), Aspergillus sp. S3.3 (PP937582), Aspergillus nomiae S5.3 (PP937583), Aspergillus frequens S6.2
(PP937584).

Nghién ctru cla Bashir phan lap ndm tir sw xuéng cép cta b& mat twong son tai Pakistan thu dwoc céac chi phd
bién nhat 1a Penicilium, Aspergillus, Colletotrichum, Acremonium, Trichoderma, Fusarium, Curvularia, Mucor va Alternaria
(Bashir et al., 2016). Céac chi ndm sgi phan lap dwoc Penicillium, Aspergillus, Fusarium thuwdng phan bd réong va
phd bién, d& dang tim thdy trong méi trwéng tw nhién & didu kién khi hau nhiét d&i dm gié mua nhw Viét Nam
(Brandt et al., 2018).

Trong 4 mau son twong co bd sung bioxide, chi phan lap dwoc 3 ching gém P. citrinum S1.3, A. nomiae S5.3, A.
frequens S6.2 cho thay cac ching nay cé kha nang thich nghi dwoc trong dieu kién co bioxide, tuy nhién mat dé
chding khdng cao.

Kha nang sinh tbng hop mét sé enzyme ngoai bao cta cac ching ndm phan lap

Bay ching ndm sgi phan lap dwoc nghién ciru kha nang sinh enzyme ngoai bao bang cach xac dinh dwdng kinh
vong phan gidi co ch4t CMC va Guaiacol. Két qua hinh 6 cho théy ngoai trir S3.3 va S6.2 chi sinh tdng hop
cellulase, tAt ca cac ching con lai déu c6 kha nang sinh téng hop ca 2 loai enzyme ngoai bao. Cac chung c6 kha
n&ng phan gidi CMC tbt hon han so véi Guaiacol. Chung Penicillium citrinum S1.3 cho két qua phan giai tbt nhat
v&i ca 2 loai co chét (dwéng kinh vong phan gidi co chat clia enzyme cellulase dat 9 mm va laccase dat 6 mm).
Chaing P. citrinum cling da dwoc nghién ciru cé kha nang sinh cac enzyme ngoai bao nhw cellulase, laccase,
lipase, esterase.... (Khan et al., 2023). V&i viéc san sinh cAc enzyme ngoai bao, cac chiing ndm soi c6 kha nang
xuc tac day nhanh qua trinh phan hay thanh phan cta son twéong, lam bién dbi mau sac, hinh dang, dac tinh, gay
hw héng cho bé mat son.

10

fmm)

s11  $12 S13  S21  S33 S63 62
Ky hiéu ching

Durbng kinh vbng phan gidi cor chit
o N B @

Cellulase Laccase uCellulase ~ Laccase

(@) (b)

Hinh 6. Kha nang phan giai co’ chét cta cac chang ndm sei phan lap
(a) Vong phan giai co chét; (b) Buong kinh vong phan gidi co chat.
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CONG NGHE VI SINH, THU'C PHAM VA MOI TRUONG

KET LUAN

Nghién ctru da danh gia mat do va sb chiing ndm soi phan lap tir son twdng cé bd sung bioxide cao hon hén so
v6i mau déi chirng khong bd sung bioxide. T 8 mau thr nghiém va dbi ching thu thap, da phan lap dwoc 7
chiing ndm sgi. Hinh thai khuan lac, cudng bao t& va bao ttr clia cac chiing ndm cho phép xac dinh ching thudc
3 chi nAm Fusarium, Aspergillus va Penicillium. Cac két qua dinh danh dwa trén vang ITS cla cac ching ndm
phan lap da xac dinh 1an lwot 1a Fusarium sp. S1.1 (PP937578), Aspergillus flavus S1.2 (PP937579), Penicillium
citrinum S1.3 (PP937580), Aspergillus niger S2.1 (PP937581), Aspergillus sp. S3.3 (PP937582), Aspergillus
nomiae S5.3 (PP937583), Aspergillus frequens S6.2 (PP937584). Hau hét cac ching déu cé kha néng sinh téng
hop enzyme cellulase va laccase, trong dé ching P. citrinum S1.3 cho hoat tinh cao nhat véi ca 2 loai enzyme
khao sat.

Loi cam on: Cong trinh nay dirot thuc hién nho sy hé tro kinh phi ciia dé tai: Dic diérq ciia pha hay vi sinh trén vat liéu va
thiét by, xay duwng cac bién phap bao vé ching trong diéu kién khi hdu nhiés ddi. Pé tai cap UBPH, ma so T1.3 2022-2023.
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ISOLATION AND IDENTIFICATION OF FUNGI ON PAINTED WALL
SURFACES IN HOA LAC AREA
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Nguyen Viet Thang®, Georgiy M Bukharev®, Ngo Cao Cuong*

Joint Vietnam - Russia Tropical Science and Technology Research Center

’Graduate University of Science and Technology - Vietham Academy of Science and Technology, Hanoi

SUMMARY

The growth of fungi on painted wall surfaces greatly impacts on the aesthetics, structure and quality of the wall.
To evaluate the antifungal effectiveness, wall paint with added biocide was tested in a closed room in Hoa Lac.
The objective of this study was to isolate and study the biological characteristics of harmful fungal strains
growing on painted wall surfaces with added biocide and control without biocide in Hoa Lac area. Evaluation of
the fungi isolated from 8 samples collected on the painted wall surface in the laboratory showed that 1-4 strains
were present on each collected samples, the average fungal density on the isolated petri dish ranged from 0.92-
34.48 CFU/cm?, in which, the number of strains and the average fungal density on the painted wall samples with
added biocide were lower than the control samples without added biocide. A total of 7 different fungal strains
were isolated. Based on the morphological characteristics of colonies, conidiophores, spores, and similarity
comparison with ITS region sequences on the GenBank database (NCBI), 7 isolated fungal strains were
identified including Fusarium sp. S1.1, Aspergillus flavus S1.2, Penicillium citrinum S1.3, Aspergillus niger
S2.1, Aspergillus sp. S3.3, Aspergillus nomiae S5.3, Aspergillus frequens S6.2. Most strains were capable of
producing extracellular enzymes including cellulase and laccase. The strain of Penicillium citrinum S1.3 had the
best activity with both types of enzymes. Thus, this study initially evaluated the effectiveness of adding biocide
to the wall paint, and at the same time provided data for further research on antifungal active ingredients to
improve the protective ability of wall paint.

Keywords: Biocide, antifungal active ingredients, fungi, biodegradation, wall paint.
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