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TOM TAT

Nam soi Aspergillus sydowii dugc biét t6i 1a mot trong nhimg tac nhn chinh gay ra hién twong muc rira hay pha
huy g0 va cac san pham lam tir gd. Nghién ctru nay nhiam danh gia kha nang trc ché ndm 4. sydowii clia cac hoat
chat preventol, a-bromocinnamaldehyde (a-BCA), dong sulfat (CuSO,) va ché phim AM-QS (chira 3 hoat chit
trén véi ty 1& 1:2:2). Chung ndm TD5 dugc phéan 1ap tir hom g6 bi muc nat duoc dinh danh 1a 4. sydowii bang
phuong phap quan sat hinh thai va phan tich trinh tu gen ITS. Pic biét, ndim A. sydowii TD5 sinh enzym ngoai
bao nhu cellulase, amylase va laccase voi duong kinh vong phén giai lan luot 14 15,6 £ 0,3 mm, 17,3 + 0,2 mm,
20,8 £ 0,5 mm, twong ung. Thu nghiém kha néng trc che nam cho thay cac hoat chat preventol, a-BCA, CuSO,
va ché pham AM-QS déu c6 kha ning trc ché sy ndy mam cua bao tir nim 4. sydowii TD5 voi gia tri MIC lan
luot 1a 0,04 mg/L, 10 mg/L, 600 mg/L va 1%. Trong do, che phiam AM-QS thé hién kha ning trc ché nam vuot
trdi so voi cac don chat thanh phan. Nghién ctru nay cung cAp co so khoa hoc cho tmg dung céc hoat chat trén
trong viéc bao quan gd va cac san pham tir go.

Tir khéa: Aspergillus sydowii, ddng sulfat, enzyme ngoai bao, khang ndm, preventol, a-bromocinamaldehyde.

MO PAU

Vat liéu gé dwoc s dung trong da linh virc nhw xay dung, néi that, san xuét gidy va nhiéu san pham khac. Dac
biét 1a trong quén déi, go dwoc gla cong thanh cac hom go chuyén bao quan cac trang thiét bi, vat tw, khi tai, cac
chi tiét cling nhw 6ng gidy bao quan Trong dleu kién khi hau nhiét doi & Viét Nam rét thuan loi cho vi sinh vat n6i
chung va nam sgi néi riéng phat trién. Mot sb chi nam thwong xuét hién trén vat liéu gb la Aspergillus, Penicillium
va Trichoderma (Tran Ngoc Trang et al., 2021). Khi ndm soi phat trién trén mot sé vat liéu nhw go, bia carton hay
gidy, ching sé sinh tdng hop cac enzym ngoai bao phan hdy thanh phan cta vat liéu gb la cac polymer phirc tap
nhw hemicellulose, cellulose va lignin thanh dang dinh dwéng don gian va dé& hap thu nhu dudng va acid amin qé
c6 thé sinh trwdng va phat trién (Trdn Ngoc Trang et al., 2021). Diéu nay gay ra hién twong muc riva, thay déi ciu
trGc, dac tinh ban dau cla vat lidu.

Cac hda chét co chiva ion ddng nhw ddng sunfat, oxit ddng, ddng naphthenat,... la cac chét rc ché ndm dién hinh
tac dong vao qua trinh ho hap cda té bao ndm do co ai lyc voi cac nhom hoa hoc khac nhau trong té bao cla
ndm, dac biét la véi cac nhom thiol, dan dén sy pha hady chirc nang khong dac hiéu cla protein va enzyme
(Reinprecht et al., 2008). Ngoai ra, co ché twong tw cling dwoc tim thdy & cac hop chét asen, 2- phenylphenol
(preventol), pentachlorophenol va cac hop chét phenolic khac (Reinprecht et al., 2008). Hién nay, xu hudng tim
dén cac hoat chéat diét vi sinh vat nhw vi khudn, ndm dam bao an toan, than thién v&i méi treong co nguon goc ty
nhién dang dwoc quan tdm. Cinnamaldehyde, thanh phan chinh trong tinh dau qué va cac dan xuét cia né (a-
bromocinnamaldehyde, a-chlorocinnamaldehyde, va a-methylcinnamaldehyde) cé hoat tinh trc ché enzyme
tyrosinase manh, gay doc va gay dot bién té bao nam (Cui et al., 2015). Tuy nhién, chwa c6 nhiéu thir nghiém
danh gia kha ndng &c ché ndm gay hai trén cac vat liéu hom gé st dung trong quan doi.

Nghién ctru nay tap trung dén danh gia dac tinh sinh hoc ciia ching ndm TD5 phan 1&p tr hom gb bi phan huy.
DPdng thoi, cac thir nghiém hoat tinh Grc ché A. _sydowiil TB5 béi a-BCA, CuSO4 va ché phdm AM-QS cling dugc
thuc hién. Két qua nghién ctru nay tao ti&n d& phat trién cac nghién ctvu khac nham nang cao dd bén clia gb
trong diéu kién nhiét ddi tai Viét Nam va cling nhw khi tai st dung trong quan doi.

NGUYEN LIEU VA PHUONG PHAP

Chung giéng

Chdng ndm TB5 duoc phan 1ap tir mréu hom gd thu thap tai tinh Déng Nai va dwoc lwu gity tai Trung tam Nhiét
ddi Viét Nga, B Quoc phong. Chiing nam dwgc bdo quan va hoat héa trén méi tridng Czapek—Dox (Ngo et al., 2021).
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Preventol, a-BCA va CuSO; dang tinh thé dugc mua tir hang Sigma-Aldrich. Ché phadm dung dich AM-QS duoc
tao thanh b&i 3 don chat preventol, a-BCA, CuSOs theo ty 18 1:2:2. Mgt s hda chat dung trong méi tredng nudi
cay co xuat x& Trung Quoc, Viét Nam.

Phwong phap
Nghién cteu dic diém phén loai cia ching ndm soi

Tién hanh hoat héa lai chiing ndm I&n méi trwérng thach Czapek—Dox, sau 5 ngay nudi & 30 + 2°C dem ra quan
sat hinh thai khuan lac. Xac dinh hinh dang t& bao bng cach lam tiéu ban soi dwdi kinh hién vi quang hoc Zeiss
Axiocam 503 Color Camera Unit v&i dd phéng dai 400 14n. D& phan loai dén loai, chiing ndm TB5 duwoc khuéch dai
gen vung bdo tha ITS béng cip mdi ITS1 va ITS4 théng qua phan tring PCR (Ngo et al., 2021). San phdm PCR
tinh sach sau d6 dwoc giai trinh tw tai Céng ty Macrogen (Han Quéc). Cay phat sinh loai dwa trén trinh ty ITS
duoc xay dwng béng phan mém MEGA 11.

Xdc dinh kha nang sinh enzym ngoai bao

Phwong phap thai thach dwoc st dung dé kidm tra kha ning sinh cac enzym ngoai bao nhu cellulase, amylase va
laccase clia chiing ndm thtr nghiém (Abdallah et al., 2019; Adegoke et al., 2019; Anita et al., 2013). Chiing nAm
TD5 dwoc nudi cay trén dia Czapek-Dox va sau khoang 4-5 ngay tién hanh duc théi thach dwdng kinh 4 mm, dat
thoi Ién cac dia chira cac co chét twong ng 1% carboxymethyl cellulose (CMC), 0,5% tinh bot va 0,05% guaiacol.
Cac dia dat trong td lanh 4-6 gid va sau d6 nudi cay trong ta 4m & nhiét d6 30 + 2°C trong 24 gi&. Hoat tinh
enzym duoc xac dinh bdng dwdng kinh vong phan gidi co chat déc hiéu.

Panh gia kha ndng khdng ndm cua cédc hoat chéat thir nghiém

Khao st kha nang (rc ché thong qua viéc xac dinh néng d6 (e ché tbi thiéu MIC clia cac hoat chat Ién bao tir
ndm bang kinh hién vi dién t& duwoc tién hanh theo mo ta trwéce day (Xu et al., 2007). Mat do bao t& ndm dwoc
xac dinh bang buong dém héng ciu va diéu chinh nong d6 dich bao t&r d& dwa v& mat d6 bao ti la 1x10°
CFU/mL Céc phién kinh 16m v triing dwoc chun bi va bé sung 30 pl méi trwérng Czapek—Dox da pha sén hoat
chét voi cac ndng dd khac nhau trén déu véi 2 pl dich bao t&r & ndng do 1x10° CFU/mL. Cac mau thir nghiém
dwoc bd sung voi cac ndng d hoat chat khang ndm khac nhau nhw sau: CuSO4 (0 - 600mg/L), preventol (0 — 0,05 mg/L),
a-BCA (0 - 30mg/L) va ché phdm AM-QS (0 - 2%). Phién kinh d& cay dét trén gidy loc d&t trong 1 dia Petri va G &
30°C.Theo déi kha nang ndy mam clia bao t&¢ sau 24h, va 48h bang kinh hién vi dién t&. Cac bao tir dwoc xac
dinh l1a ndy mam néu chiéu dai 5ng mam bang hodc 16n hon chidu dai bao ttr. Nong d6 trc ché tdi thiéu MIC duoc
xac dinh 1a ndng d6 hoat chét téi thiéu (rc ché trén 90% suw phat trién clia bao tr ndm. Phan trdm (¢ ché nay
mam cta bao tir nam (SGI) dwoc tinh theo cong thire: (GC-GT)/GC x 100. Trong do, voi GC, GT 1&n lwot 1a sb
lweng bao tr ndy mam clia mau déi chivng va mau chiva hoat chét.

KET QUA VA THAO LUAN

Phan loai cta ching ndm thir nghiém TB5

TD5
%
F
Aspergillus sydowii CBS 593.657 (NR131259)

100 ‘
Aspergillus tennesseensis NRRL 131507 (NR 135447)

Aspergillus verrucosus NBRC 1155477 (NR 185394)

Aspergillus dunkleyae BRIP 72551a™ (NR 191334)

Aspergillus heldtiae PPRI 42297 (NR 173418)

Talaromyces domesticus NRRL 581217 (NR 171608)
—

Hinh 1. Dac diém hinh thai (A,B), kha ning sinh cellulase, amylase, laccase (C,D,E) va cay phat sinh loai
dwa theo phan tich trinh tw ITS cia ching ndm TD5 va mét s6 chiing nam dung dé tham chiéu
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Khuan lac chung TD5 dang tda tron, bén trong mau xanh réu, vién ngoai mau tréng trén méi trwdng Czapek—Dox.
B& mat khuén lac dang nhung min hoac xop nhe, khéng sinh giot tiét va c6 tao sic t6 xanh ra mdi trwong (Hinh 1A).
Quan sat dwdi kinh hién vi cho thay hé soi c6 vach ngan (Hinh 1B). Cudng nhén, ddu cudng c6 bong hinh ciu hodc
chuly ngén, khap bé& mat dinh nhidu thé binh 2 I&p: I&p 1 hinh con quay va I6p 2 hinh elip. Bao tt tron, ¢ gai, mau luc,
dinh ttrng chum day trén méi thé binh. Dwa vao dac diém hinh thai, ching TB5 dwoc xac dinh thudc chi Aspergillus
(Lam Thj Viét Ha et al., 2009). Phan tich trinh tw viing ITS cho thdy chiing TB5 c6 dd twong déng cao va tao
thanh 1 nhom riéng biét véi Aspergillus sydowii v&i gia tri boostrap dat 96% (Hinh 1F). Trinh tw ITS cda chuing
TD5 dwgc dang ki trén co s& di¥ liéu Genbank véi ma sb truy cap OR135783.1.

Panh gia kha nang sinh enzym ngoai bao ctia ching ndm Tb5

Nghién ctru thtr nghiém trén 3 loai co' chat khac nhau CMC, tinh b6t va guaiacol nhdm danh gia kha nang phan
hdy gb ctia chiing TB5. Két qua cho thdy ching nay co6 kha nang sinh ca cellulase, amylase va laccase véi duwong
kinh vong phan giai 1&n lvotla 15,6 £ 0,3 mm, 17,3 £ 0,2 mm, 20,8 + 0,5 mm, twong (rng (Hinh 1C,D,E). Anita da chi
ra réng Aspergillus 1& mét trong cac chi ndm sinh tdng hop cellulase manh (Anita et al., 2013). Bén canh dé, nhém
nghién cu clia Yomna K Abdallah xac dinh Aspergillus sydowii |a ngudn san xuét laccase (Abdallah et al., 2019).
Diéu nay phu hop vé&i ngudn phan 1ap A. sydowii TD5 la tir hdm gd bi muc.

Kha ning ¢ ché ching TD5 cuda preventol, ddng sulfat va a-bromocinamaldehyde

M&u dbi chirng khéng chtra chat &c ché cho thay sw phat trlen manh sau 24 h, theo di d6 dai sgi ném dat 93,00
+ 8,77 um va tang gan gap doi sau 48 h, chirng td bao t&r ndm nay mam va phat trién binh thwéng trong diéu kién
thi nghiém (Hinh 3) (Hinh 2). Khi khdo séat kha ndng trc ché su nay mam cua bao tu béng preventol, d4 thi thé
hién rd xu huéng gidm d6 dai mam bao tir va ting hiéu lwc trc ché ndy mam khi ndng d6 preventol tang. Cac
hinh anh trén kinh hién vi cho thay sw giam sé lwgng bao tr ndy mam va dd dai mam bao t&r theo do tang ndng
dd preventol. O' ndng d6 0,05 mg/L, hdu nhuw khéng c6 bao t&r ndo ndy mam. MIC cla preventol dbi v&i ndm sau
48 gi® 14 0,04 mg/L twong ng v&i hiéu luc e ché SGI 1a 98,33%. Két qua nay gan nhu 13 twong ddng khi so véi
di liéu cGa Sabatini ghi nhan véi ndng d6 Grc ché ti thidu dbi véi Aspegillus niger 14 0,25 — 0,5 mg/L (Sabatini et
al., 2021).
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Hinh 2. Tac déng cla preventol Ién sw ndy mam cta bao ttr (A) va hiéu lwc khang ndm cua preventol sau 48 gio» (B)

V6i chét thtr nghiém 1a ddng sulfat, két qua cho thdy MIC & 600 mg/L, tai day hiéu lwc khang ndm SGI dat
99,33% (Hinh 3). K&t qua nay cho thdy néng dd dbng sulfat trong thi nghiém cao hon nhidu 1an so voi thr
nghiém khang nam Alternaria citri s& dung hat nano CuO (80 mg/L) (Sardar et al., 2022). Sw khac biét nay c6 thé
dén twr kich thwéc cta hat va déi twong ther nghiém. Tuy vay ddng sulfat van cho kha nang ¢ ché ndy mam bao
tlr v&i sw chénh léch sy phat trién clia soi nAm qua thoi gian va néng dé CuSOsa.
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Hinh 3. Tac déng ciia CuSO,lén sw ndy mam cua bao ti (A) va hiéu Iwc khang ndm ctia CuSO, sau 48 gi® (B)
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Déi véi hoat chét a-BCA, véi dai ndng do 1, 5, 10, 20 va 30 mg/L, so v&i sw phét trién clia soi nAm & mau déi
chirng, d6 dai clia soi ndm ciing da cé sw thay dbi rd rét khi cé6 mat chat trc ché. Ghi nhan sau 48 h kiém tra thay
do dai soi mam gidm t&r 132,40 % 12,47 pym xudng dén gan nhu khéng c6 sy ndy mam ctia bao t tai ndng dd 10
mg/L v&i hiéu luc e ché dat trén 90%, xac dinh dwoc MIC cla a-BCA 1a 10 mg/L (Hinh 4). Th&¢ nghiém 6 dan
xuét ctia cinnamaldehyde trén ndm Penicillium digitatum cho thdy duy nhét 250 mg/L 4-methoxy cinnamaldehyde
thé hién hoat tinh &c ché nAm ndm cao nhat véi hiéu lwc SGI dat 92,87% (Gan et al., 2020). Nhém nghién ctu
cling quan sat duwgc hién twong phdng 1&n khéng d&u va 1am réng cac té bao soi ndm, mang té bao bi v& dan
lam ro ri thé vii té bao chét dan dén chét t& bao khi cé sy tac ddng ctia dan xuét nay (Gan et al., 2020).
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Hinh 4. Tac déng ctia a-BCA lén sy nay mam cua bao tir (A) va hiéu lwc khang ndm cia a-BCA sau 48 gio» (B)
Kha nang trc ché nAm cua ché pham AM-QS

Trong nghién ctru ndy, ching ti danh gia hoat tinh (rc ché ndm TD5 gay hai clia ché pham AM-QS chira hdn
hop 3 chat CuSQys, preventol va a-BCA. Két qua Hinh 5 cho thay bao tir chiing ndm TD5 bj trc ché manh béi ché
phadm AM-QS & ndng dd tlr 0,5 — 2% (Hinh 5). Tai ndng d& AM-QS 14 0,5%, hiéu lwc (rc ché dat 90%. Tai néng
dod 1% AM-QS trc ché t6i 97,66% sw ndy mam cla bao tlr ching ndm TD5, & cac ndng do cao hon 1% AM-QS
ghi nhan kha nang &c ché hoan toan bao ttr ndm thtr nghiém.

Hinh 5. Kha nang ndy mam cua bao tir tai cac ndng dé (e ché clia ché phdm AM-QS sau 48h. A-F 1an Iwot twong (rng
vé&i mau thir nghiém tai AM-QS 0; 0,1; 0,3; 0,5;1; 2%
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Hinh 6. Tac dong ctia a-BCAlén sw ndy mam cha bao tir (A) va higéu lwc khang ndm clia a-BCA sau 48 gi® (B)
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C6 thé néi, ché phdm AM-QS thé hién kha néng &c ché ndm vuwot troi so v&i cac don chét thanh phan. Diéu nay
c6 thé 1a do sy hiép ddng tac dung gitra cac hoat chét, tao ra hiéu qua (rc ché manh mé hon. Cu thé 1a sy két
hop cla preventol, a-BCA va dong sulfat da tao ra mot phd tac doéng rong hon, anh hwéng dén nhidu qua trinh
sbng ctia ndm, bao gdm ca su ndy mam cua bao t& va sy phat trién cGa sgi nam.

KET LUAN

Nghién ciru da chirng minh ndm Aspergillus sydowii TD5 cé kha nang sinh cac enzym ngoai bao cellulase,
amylase, laccase, va la nguyén nhan chinh gay ra hién twong muc riva gé. Bong thoi, nghién ciru cing da danh
gia kha nang khang ndm cla cac hoat chét preventol -0,04 mg/L, a-bromocinnamaldehyde-10 mgiL, ddng sulfat-
600 mg/L va ché phdm AM-QS-1% den s nay mam cua bao tr nam Aspergillus sydowii TD5. Trong do, ché
phdm AM-QS tang kha n&ng trc ché ndm khoang 100 I&n so v&i cac don chét thanh phan. Két qua nay la co s&
khoa hoc quan trong cho viéc (rng dung céc hoat chét trén trong céng tac bao quan cac san pham gb néi chung
va hom gb béo quan khi tai ni riéng.

Léi cam on: Céng trinh ndy duoc thuc hién nho sw 1di tro kinh phi ciia d@é tai cap B¢ Quéc phong "Nghién citu ché tao ché
phim ddc ching AM-QS chéng nam moc cho vit lidu géc xenlulo 1ing dung trong cong tdc bao qudn vii khi trang bi", ma sé
2022.11.41.

TAI LIEU THAM KHAO

Abdallah YK, Estevez AT, Tantawy DEDM, Ibraheem AM, Khalil NM (2019). Employing laccase-producing Aspergillus sydowii
NYKA 510 as a cathodic biocatalyst in self-sufficient lighting microbial fuel cell. J Microbiol Biotechnol, 29 (12): 1861-1872.
Adegoke S, Odibo FJP (2019). Production, purification and characterization of a-amylase of Aspergillus sydowii IMI 502692.
Plant Cell Biotechnology and Molecular Biology, 20: 1050-1058.

AnitaBB, Ramya D (2013). Biodegradation of Carboxymethyl Cellulose using Aspergillus flavus.

Lam Thj Viét Ha, Nguyén Bao Léc, Nguyé&n Thu Mai (2009). Phan 1ap va dinh danh so' bd moét sd loai Aspergillus trén hat dau
phéng & chg Xuan Khanh- tp Can Tho. Tap chi Khoa hoc 2009, 11: 301-309.

Sabatini L, Ciandrini E, Campana R (2021). Antifungal Activity of Vinegar on Different Types of Artistic Rear Canvases. EC
Microbiology, 17: 03-10.

Ngo CC, Nguyen QH, Nguyen TH, Quach NT, Dudhagara P, Vu THN, Le TTX, Le TTH, Do TTH, Nguyen VDJAS (2021).
Identification of fungal community associated with deterioration of optical observation instruments of museums in Northern
Vietnam. Applied Sciences, 11 (12): 5351.

Reinprecht L (2008). Ochrana Dreva (Wood Protection). Handbook, Technical University in Zvolen - Slovakia.

Sardar M, Ahmed W, Al Ayoubi S, Nisa S, Bibi Y, Sabir M, Khan MM, Ahmed W, Qayyum AJS (2022). Fungicidal synergistic
effect of biogenically synthesized zinc oxide and copper oxide nanoparticles against Alternaria citri causing citrus black rot
disease. Saudi J Biol Sci, 29 (1): 88-95.

Tran Ngoc Trang, Lé Thi Song, L& Cao Chién (2021). Nghién ctru danh gia kha ning khang ndm méc cho vat liéu xay dung.
Tap chi Vét liéu va Xay dung, 11 (6).

Xu J, Zhao X, Han X, Du YJPB, Physiology (2007). Antifungal activity of oligochitosan against Phytophthora capsici and other
plant pathogenic fungi in vitro. Pestic Biochem Phys, 87 (3): 220-228.

Cui Y, Liang G, Hu YH, Shi Y, Cai YX, Gao HJ, Chen QX, Wang Q (2015). Alpha-Substituted Derivatives of Cinnamaldehyde as
Tyrosinase Inhibitors: Inhibitory Mechanism and Molecular Analysis. J Agr Food Chem.

Gan Z, Huang J, Chen J, Nisar MF, Qi W (2020). Synthesis and Antifungal Activities of Cinnamaldehyde Derivatives against
Penicillium digitatum Causing Citrus Green Mold. J Food Quality.

788



HOI NGHI KHOA HOC TOAN QUOC VE CONG NGHE SINH HOC 2024
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SUMMARY

Filamentous fungus Aspergillus sydowii is known to be one of the main biological agents with the potential to
decay or decompose wood and wood-based products. This study aims to evaluate antifungal potential against A4.
sydowii of the 4 compounds such as preventol, a-bromocinnamaldehyde (a-BCA), copper sulfate (CuSO,) and
AM-QS product as a mixture of 3 mentioned compounds. The fungal strain TDS5 isolated from rotting wooden
crates was identified as 4. sydowii by ITS gene sequence analysis. In particular, 4. sydowii TD5 produced
cellulase, amylase, and laccase with hydrolysis zones of 15.6 £ 0.3 um, 17.3 = 0.2 um, 20.8 £ 0.5 um,
respectively. The antifungal tests showed that preventol, a-BCA, CuSO, and AM-QS product were able to inhibit
the spore germination of A. sydowii TD5 with MIC values of 0.04 mg/1, 10 mg/1, 600 mg/1, and 1%, respectively.
In particular, the AM-QS product showed superior antifungal ability against A. sydowii TD5 compared to the
other compounds. This study provides a scientific basis for the application of the antifungal compounds for the
preservation of wood and wood-based products.
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