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TOM TAT

Dit van dé: Vi ndm dwoc xac dinh 1a mot tac nhan
trwc tiép, nguy hidm cé thé gay hai cho thi thé wép bao
quan lau nam phuc vu chiém nguwéng. Khi 6 nhiém tiy
ngoai vao mé thi thé wép bao quan, vi ndm cé thé thong
qua co ché xam nhiém va sinh enzyme dé phat trién
gay phéa hiy cac cau tric md da, mé téc...cta thi thé
wép. Viéc phat trién cac phuong phap dinh danh vi ndm
m&i, nhanh, dang tin cay la rat can thiét va cé y nghia.

Muc tiéu nghién ctru: 'ng dung quang phd Raman
d& dinh danh nhanh ching ndm A. flavus..

Phwong phap nghién ctru: Chling vi ndm A.flavus
(QG17-007) dwec phuc héi va dinh danh hinh thai (soi
kinh hi&n vi quang hoc va dién t&r truyén qua SEM). Sau
doé st dung phwong phap quang phd Raman & diéu
kién t6i wu (ngudn lazer, d& soi mau, ndng dod bao tir
tran) tién hanh thu phd Raman dac trung cho bao t&
tran vi ndm va déi chiéu véi thw vién di liéu chuén dé
xac dinh loai vi ndm.

Két qua: Trong nghién clru nay quang phé Raman
dwoc thu nhan tlr chiing ndm A. flavus véi cac dinh dac
trwng tai cac vitri 414, 421, 1001, 1193, 1350, 1445, 1463,
1648, 1673, 1745 cm™'. Bay la nhitng dinh dac trwng cho
céc lien két twong tng véi cac céu tric sinh hoc chinh
trong bao tt trdn vi ndm bao gbém lién két B (1,3) D-glucan/
chitin clia thanh té bao, phenylalanine (protein), amide |,
amide lll, lipid dac trwng cho loai A.flavus.

Két luan: Nghién ctu mé ra tiém ndng (rng dung
quang phé Raman nhu mét phwong phap chan doan
nhanh cac loai vi nAm, cac thanh phan cla cac loai vi
n&m hién dang dwoc bao quan tai Vién 69.

Ttr khod: Quang phé Raman; Aspergillus flavus,
bao ti trén.
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Background: Fungi have been identified as direct
and hazardous agents that can damage long-term
preserved remains intended for public display. Upon
contaminating the tissues of preserved bodies from
external environments, microfungi proliferate through
invasive mechanisms and enzymatic secretion, leading
to the structural degradation of skin and hair tissues.
Therefore, the development of novel, rapid, and reliable
fungal identification methods is essential and highly
significant.

Objective: To apply Raman spectroscopy for the
rapid identification of A. flavus strains.

Methods: The A. flavus strain (QG17-007) was
revived and morphologically identified using optical
microscopy and Scanning Electron Microscopy (SEM).
Raman spectroscopy was subsequently performed
under optimized conditions (laser source, substrate,
and conidia concentration) to acquire characteristic
spectra. These spectra were compared with standard
data libraries for species identification.

Results: Raman spectra obtained from A.
flavus exhibited characteristic peaks at 414, 421, 1001,
1193, 1350, 1445, 1463, 1648, 1673, and 1745 cm—".
These peaks correspond to specific bonds within the
primary biological structures of the conidia, including
B(1,3)-D-glucan/chitin of the cell wall, phenylalanine
(protein), amide |, amide Ill, and lipids characteristic
of A. flavus.

Conclusion: This study demonstrates the potential
of Raman spectroscopy as a rapid diagnostic method
for identifying fungal strains and their components
currently preserved at Institute 69.

Keywords:
flavus, conidia.
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I. DAT VAN PE

Vi ndm, d&c biét 1a chi Aspergillus 1a tac nhan
gay hai nghiém trong cho thi thé wép bdo quan
(UBQ). Viét Nam c6 khi hau nhiét doi rat phi hop
cho sy phat trién cla vi nAm trong d6 tan xuét
phéan lap dwoc chi Aspergillus néi chung va loai A.
flavus noi riéng rat cao. Ching A. flavus la mét loai
ndm hoai sinh, gay 6 nhiém cac loai néng san nhw
ngd, lac, bong hat... gay ra nhirng rdi ro cho sirc
khde con nguwoi va dong vat. Bén canh viéc san
sinh ddc td aflatoxin, A. flavus ciing 14 nguyén nhan
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phé bién thi hai gay ra bénh Aspergillosis & nguoi
[1]. Déc biét vai linh viee UBQ thi thé, vi ndm duoc
xac dinh la tac nhan cuc ky nguy hiém truc tiép gay
hai déi v&i thi thé U'BQ. Khi thi thé wép bi nhiém vi
ndm sé thay déi mau séc da, va gay pha huy cau
tric mo da, toc ... cla thi thé UBQ. Cac soi ndm
khéng chi bam trén bé mat 1&p sirng cla da, toc
ma con co thé phat trién sau xudng céac 16p dudi
gay huv hai clu trtc md da, mé téc.Véi nhirng
anh hwdng dé viéc nghién ctru vé loai vi nAm A.
flavus 1a mét yéu cau cép thiét trong nhiéu linh
vue, tir y té, an toan thwe phdm, néng nghiép dén
bao quan thi thé wép. Hién nay, cé nhiéu phwong
phap dwoc ap dung dé dinh danh vi nAm nhw
phwong phap hinh thai hoc, sinh héa hoc va cac
ky thuat sinh hoc phan t& nhw PCR, gidi trinh tw.
Tuy nhién, nhitng phwong phap nay thwong tén
thoi gian, can ky thuat vién chuyén mén cao va cé
thé bi &nh huwdng bdi cac yéu té6 méi triedrng nubi
céy. Do d6, viéc phat trién cac phwong phap phan
tich m&i, nhanh, dang tin cay dang la mot hwéng
di dwoc quan tam. Trong nhirng ndm gan day
kinh hién vi quang phd Raman da dwoc trng dung
réng rai trong nhiéu linh vwc nhw céng nghiép
thwc phdm, phap vy, linh vie sinh hoc,... dac biét
trén déi twong vi ndm [2, 3]. Strycker va cong sw
(2020) da &ng dung quang phd Raman dé dinh
danh 10 loai vi nAm thudc chi Aspergillus bang xac
dinh quang phé Raman clia bao t& trdn & buéc
séng 785 nm da xay dwng phd Raman cho cac
loai khac nhau [2]. Zehua va cdng sy (2020) da
st dung ky thuat SERDS thu phd Raman cta 100
bao ti loai A. nidulans & ngudn lazer kich thich
785 nm. Tac gid cho biét phd Raman bao t&r bat
ngudn t& cac phan tlr sac tb bén trong thanh té
bao. Cac dinh phd dac trwng cho chitin (thanh té
bao ndm), ergosterol (mang té bao) va protein. Sy
khac biét phd vé vi tri va cwéng dd cac dinh pic
cho phép phan biét cac bao t&r gibng nhau vé mat
hinh thai nhwng khac nhau vé thanh phan héa hoc
tlr d6 khac nhau vé phan loai [4].

Il. DOI TUGNG, PHUONG PHAP
2.1. Béi twong
“Chiing vi nam A. flavus (n=30) tir bd swu tap
giong tai Vién 69.
2.2. Héa chat
Mbi trwong dung hdi phuc ching vi ndm: Malt
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extract agar (MEA) hang Merck.

Mbi trudng dé xac dinh dac diém dinh danh:
Czapek dox agar (CZA) hang Merck.

2.3. Dinh danh vi nAm bang phwong phap
hinh thai [1]

Chaing vi ndm duwoc phuc héi trén méi trwong
MEA, nudi cay cho xac dinh d&c diém hinh thai
trén moi trwong CZA (25°C, 5-7 ngay). St dung
kinh hién vi quang hoc va dién tlr quét (SEM) dé
xac dinh dac diém dai thé, siéu vi thé theo khoa
phan loai Ando (2002).

2.4. Phwong phap chuan bi mau vi nAm trén
dé soi [2]

Bao t&r dwoc thu trong nwéc cat vo trung, riva
sach, ly tam (13.000 vong/phut). Khao sat & 3
néng do 104, 108, 10% /mL, 3 loai dé soi mau, 3
ngudn lazer.

2.5. Phwong phap soi mau vi ndm trén kinh
quang phd Raman

Hiéu chudn hé théng; Cai dat cac thong sb
ngudn laser (785 nm, 638 nm, 532 nm), cwdng do
tia 5-15 mW, thoi gian thu phd 10s, sé lan 1ap 3,
grating 600, hole 100um.

D&t d& mau vao budng do, soi mau tim bao tir
tran & vat kinh 50X.

Kich thich ngudn lazer I&n bao t& trdn va thu
nhan phé.

2.6. Xtr ly va phan tich phé Raman [3, 5]

Tién xt ly s6 lieu: Phd thu dwoc lam muot
bang thuat toan Savitzky-Golay.

Lam muot tin hiéu: D& gidm nhiéu ngau nhién
trén phd.

Hiéu chinh duwéng nén: Bang hdi quy da thirc
bac hai.

Tién hanh xac dinh pic va déi chiéu véi div liéu
pic Raman da céng bé. Lién hé diu &n pic véi cau
trdc cta vi ndm.

Phan tich phé Raman dwoc thwc hién trén
phan mém LabSpec6 trén kinh hién vi quang phd
Raman LabRAM soleil v1.0 (Horiba, Nhat Ban).

Il. KET QUA NGHIEN cUu

3.1. Xac dinh lai danh phap loai vi ndm
nghién ctru

Chuing vi nAm ma s6 QG17-007 trong tong sb
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30 chang A. flavus dwoc nudi cay trén méi trworng CZA, lam tiéu ban soi trén kinh hién vi quang hoc,
kinh hién vi dién t& truyén qua (SEM) cac ddc diém dai thé, vi thé, siéu vi thé dwoc xac dinh va so sanh
v&i cac loai trong khoa phan loai két luan lai tén loai (Hinh 1).

/s

Hinh 1. Hinh &nh loai A. flavus: (A) M&t phai khuén lac; (B) Co quan sinh bao ti va bao t trén; (C)
Bao tir trén (X 1000); (D) Hinh &nh conidiophore va bao t tran trén (SEM) & X 3500.

Khuén lac trén méi trwudng CZA moc nhanh, duwéng kinh 5,0 - 6,0 cm/7 ngay & 25°C, mat bang
phéng, mau vang sau chuyén thanh mau luc khi gia. Gia bao t&r trAn khdng mau, giap; bong hinh gan
cau, kich thwéc 10-65mm:; thé binh mét tdng hodc hai tAng, cudng thé binh tr 6-10 mm x 4-5 mm, thé
binh 6-10m x 3-5mm; bao t& trdn hinh gan cau dén cau 3-6mm, gai rap. Tl cac dé&c diém vé hinh thai
va SEM khéng dinh lai chiing vi ndm QG17-007 la ching A.flavus (QG17-007) [1].

3.2. Nghién ctru lwa chon céac diéu kién téi wu

Nghién ctru xac dinh diéu kién téi wu dé thu tin hiéu phd Raman tét nhat ctia bao tr trAn vi ndm tir 3
loai dé (thay tinh, gidy bac, ma hop kim nhém), 3 nguédn lazer (532, 638, 785 nm) va 3 ndng dé bao to
104, 105, 10%/mL, tién hanh soi trén kinh hién vi quang phé Raman (Hinh 2)
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Hinh 2. Phé Raman thu duoc & cac diéu kién: 3 loai dé (lam kinh, gidy bac, ma hop kim nhém) & 3
nguén lazer (A): 532nm, (B): 638nm, (C): 785nm; (D) dé ma hop kim nhém trén 3 nguén lazer; (E) bao
tir & 3 nbng d6 104, 10°, 10¢/mL.

Két qua khao sat xac dinh diéu kién tdi wu cho thay, chét liéu dé bang vat liéu ma hop kim nhém,
ngudn lazer kich thich 785 nm, néng d6 bao t& 108 /mL, pham vi thu phé 400-1700 cm-' |a diéu kién phu
hop dé& nghién ctu phd Raman cua loai A. flavus.

Intensity

3.3. Nghién ctru cac phd Raman dic tring ctia chiing vi nAm A. flavus

Chuing vi nAm A. flavus duoc soi trén kinh hién vi quang phd Raman & diéu kién téi wu (ngudn lazer
785nm, bao t&r 10° /mL, dé soi mau ma hop kim nhém) két qua & Hinh 3, Hinh 4 va tbng hop Bang 1.
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Hinh 3. Quang phé Raman ctia ching A. flavus
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Vveriay Kaman spectra - A.Tlavus (0 = 3U)
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Hinh 4. Hinh dnh phé Raman cta ching A. flavus (n=30)

Bang 1. Cac pic Raman déc trung cta chdng A. flavus

T Pic thu_du’qc Pic_tham khao Ta‘x? Sl:lnét Céu triic twong irng
(cm™) (cm™) [2, 3, 6-8] xuat hién

1 414 413 30/30 Dinh B (1,3) -D-glucan/chitin
2 421 424 28/30 (polysaccharide).

3 1001 1004 27/30 Phenylalanine (protein).

4 1193 1200 28/30 Lién két (N-H, C-N va lién két -CH,)
5 1350 1350 30/30 cta amide ll.

6 1445 1445 30/30 Lién két (C=0) cia lipid

7 1463 1460 27/30 Lién két (-CH,/CH,) ctia lipid
8 1648 1650 26/30 Lién két (C=C)

9 1673 1670 28/30 trong mach peptide cia amide |
10 1745 1745 30/30 Lién két (C=0) ca lipid

Phd Raman clia chiing A. flavus thu dwoc 10 dinh pic chinh v&i cwéng d6 dinh trong pham vi tir 413
- 1745 cm™" d&c trwng cho céc lién két (N-H, C-N, C=0, C=C) twong (rng v&i cac cu tric cha thanh bao
t&r trAn: polysaccharide, protein (phenylalanine), lipid, amide |, amide Il

IV. BAN LUAN

4.1. Xac dinh diéu kién téi wu

Két qua khao sat cho thay chéat lieu dé ma hop
kim nhém vuwot tréi hon lam kinh va giéy bac nho
kha nang duy tri tin hiéu nén thap va én dinh trén
ca 3 ngudn laser. Laser 785 nm dwoc lwa chon
lam ngudn kich thich tbi wu do c6 nang lwong
thap, gitp gidm thiéu dang ké nhiéu huynh quang
tlr mau sinh hoc so v&i nguf”)n 532 nm va 638 nm,
méat do bao tr 10° bao t&/mL tin hiéu Raman thu
duoc vang 400-1700cm™ cao hon so v&i 2 ndng
do bao t&r nghién ctru.

Két qua nghién clru phu hop véi nghién ciu
Ghosal va cong su (2012) tién hanh lwa chon vat

liéu t6i wu dé xac dinh cac loai nAm gay 6 nhiém
khéng khi trong nha bang kinh hién vi Raman trén
cac chat liéu mica, thach anh, phim tedlar, gidy
bac cho thay gidy bac cho tin hiéu dwéng nén tét
nhat so v&i cac vat liéu khac [6].

Zehua va cong sy (2020) st dung ky thuat
SERDS thu thap thanh céng phé Raman cta 100
bao t&r A. nidulans & ngudn lazer 785nm. O’ buéc
s6ng 785 nm phan (rng huynh quang gidm v&i cac
mau sinh hoc la nAm méc, cac dinh phd déc trung
cua chitin (thanh té bao ndm), ergosterol (mang té
bao) va protein thé hién rd [4].

Trong qua trinh x& ly va phan tich di liéu phd
Raman thu dwoc tlr cdc mau bao t& vi nAm, mot
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van dé quan trong la sy dao déng nhe vé vi tri s6
séng cla cac pic Raman gitra cac mau. Céac pic
d&c trwng trong phd Raman cé thé thay ddi nhe vi
tri trong khoang 1-5 cm', do anh hwéng tir diéu
kién do, s khéng dong nhét mau sinh hoc, hodc gidi
han d6 phan giai ctia hé théng [3, 5.

4.2, Pac diém dic trwng phé Raman cua
chuing A. flavus

Két qua v&i ching vi ndm A. flavus thu duoc
10 dinh pic chinh, tAn suat xuat hién cao (tir 26/30
- 30/30) khang dinh tinh 6n dinh cla “dau van tay
hoda hoc” nay. Cac pic thu dwgc 414 va 421 cm™ dai
dién cho f (1,3) -D-glucan/chitin (polysaccharide).
Day la thanh phan polymer chinh céu tao nén
thanh t& bao ndm bén virng [6]. Sw xuét hién véi
tan suét (30/30 va 28/30) cho thay thanh té bao
duwoc bao ton tbt trong cac mau do. Pic 1001 cm-*
dac trwng phenylalanine. Bay la mét trong nhirng
pic sac nét va dé& nhan dién nhét trong quang phé
Raman cUa vi sinh vat. Tan suét 27/30 cho thay
ham lwong protein 6n dinh.

Cac pic dac trwung cho amide (1193, 1350,
1648, 1673 cm™") gébm amide | (1648, 1673 cm™)
lién quan dén dao dong kéo gidn cla lién két C=C
trong mach peptide. Sy hién dién ctia hai dinh gan
nhau cho thay protein cé cAu tric bac hai da dang.
Amide IIl (1193, 1350 cm™) lién quan t&i lién két N-H;
C-Nva-CH, [2]. Cac pic 1445, 1463 cm™ |a céac pic
dac trwng cho thanh phan lipid day 1a vung dao
dong cua lién két C=0 va -CH,/CH, [4, 6]. Dang
chty la pic 1445 cm' ¢6 cwéng dd cao va xuét hién
30/30 lan. Piéu nay phan anh ndng dé lipid trong
bao ttr loai A. flavus cao.

Pic 1745 cm™" dac trung cho lién két C=0 cula
ester trong triglyceride hodc phospholipid, tan
suét 28/30 cling v&i cwdng do cao khéng dinh A.
flavus tich Ity nhiéu lipid (d&c diém thuong thay &
cac loai ndAm méc sinh doc t6) [2]. Phd raman cla
loai A. flavus cho thay lipid dong vai trd chi dao
(nhiéu pic manh & ving 1000- 1745 cm™). Lipid
khéng chi 1a thanh phan mang té bao ma con la
ngudn nang lvong dy triv [6].

Két quad nghién clru cta chung tdi twong
ddng v&i cac cong bd cua Strycker [2], Saif [8]
va Witkowska [7] v& vi tri cac dinh phé dac trung
cho cac phan t& sinh hoc chinh (protein, lipid,
polysaccharide). Tuy nhién, chat lwong phd cé sw
khac biét ro rét gilra cac loai trong chi Aspergillus.
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Vi du, A. niger thwérng cho nén huynh quang cao
do chtva melanin hap thu manh laser, trong khi A.
fumigatus va A. oryzae cho phé én dinh hon [2, 5].
Diéu nay cho thdy mdi loai nAm c6 cu tric thanh
bao ttr va s&c t6 riéng biét, doi héi div liéu phd phai
dwoc chudn héa cao dé phuc vu muc tiéu dinh
danh chinh xac.

Trong qué trinh chdng téi tién hanh cac nghién
clru trén 5 loai vi ndm thudc chi Aspergillus (A.
niger, A. flavus, A. nidulans, A. oryzae va A.
fumigatus), da ghi nhan thay cé sw khac biét rd
rét vé chat lwong phd Raman gitra 5 loai nay. Véi
loai A. niger, phé Raman thu dwoc thwerng c6 nén
huynh quang cao va cwéng do tin hiéu thap. Quan
sat nay lién quan dén melanin 13 mot sac té co
kha nang hap thu manh trong vung kha kién va
can hdng ngoai, ddng thoi cé thé phat sinh huynh
quang nén, lam che I4p tin hiéu Raman [2].

Nguwoc lai, A. fumigatus cho kha nang thu nhan
phé Raman ré rét va én dinh hon so v&i cac loai
khac. Diéu nay goi y rang clu tric thanh bao t
clia loai nay c6 thé it gay nhiéu huynh quang hon
hodc cé kha ndng phan tan nang lwong laser tét
hon, gitp duy tri tinh toan ven clia mau trong qua
trinh do [5]. Sau A. fumigatus, loai A. oryzae ciing
cho két qua twong dbi tét, véi phd Raman twong
dbi rd va én dinh.

Trong khi d8, phé cla A. flavus va A. nidulans
duoc thé hién & mle trung binh, véi phéd Raman
thu dwoc cé chat lwong khong qua déng nhét gitra
cac lan do. Mot sé phd thé hién dwoc cac dinh dac
trwng, trong khi cac phd khac bi anh hwéng bdi
nhiéu nén hodc cwdng do tin hiéu thap. Diéu nay
c6 thé phan anh sy bién thién vé thanh phan sinh
hoa cla bao tir gitra cac mau khac nhau.

T nhing quan sat trén, cé thé thay rdng méi
loai ndm, tham chi médi trang thai phat trién cta
bao t&r, d&u c6 thé cé mot bo thong sb do téi wu
riéng. Tuy nhién, muc tiéu ctia nghién ctru khong
chi dirng lai & viéc thu nhan phd Raman cua tirng
mau riéng 1é, ma hwéng tdi xay dwng mét phuong
phap cé kha nang &ng dung trong dinh danh vi
nam. Diéu nay doi héi div liéu phd phai co tinh
chuén hoéa cao, ddm bao kha ndng so sanh gitra
cac mau khac nhau.

IV. KET LUAN
Nghién ctru da xac dinh dwgc cac bwédc dinh
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danh bao t& trén ctia ching vi ndm A. flavus bang
phwong phap quang phd Raman véi cac diéu kién
tdi wu bao gébm: str dung ngudn laser 785 nm, dé
soi mau ma hop kim nhém, nguén lazer kich thich
785 nm, ndng d6 106 bao t&/mL, pham vi thu phd
400-1700 cm™'. Két qua ghi nhan 10 pic dac trwng,
tao nén “d4u van tay” hda hoc chinh xac cho loai v
nédm A. flavus. Két qué da nhan dién ré cac thanh
phan sinh hoc: lién két B (1,3) -D-glucan/chitin
(polysaccharide) (414, 421 cm'); phenylalanine
cta protein (1001 cm™); céac lién két amide IlI
(1193, 1350 cm™); va amide | (1648, 1673 cm™);
cung cac nhém chire C=0, CH,/CH, dac trung
cla lipid (1445, 1463, 1745 cm™). Nghién ctru
nay khong chi khdng dinh tinh hiéu qua cta ky
thuat Raman trong dinh danh cac chidng vi nam
A. flavus ma con la tién d& quan trong dé Vién
69 tiép tuc mé réng ng dung trén nhiéu chang vi
ném khéac, gép phan hién dai héa céng tac nghién
ctu dua trén nhivng thanh twu khoa hoc tién tién
thé gioi.
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