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ABSTRACT

Objective: To determine the prevalence of fungal contamination and fungal composition in
traditional herbal medicines at Nghe An Traditional Medicine Hospital in 2023.

Subjects and methods: A cross-sectional descriptive study was conducted, examining 170
traditional herbal medicines from Nghe An Traditional Medicine Hospital covered by hazardous
substance insurance. The techniques used in the study were: fungal culture in Sabouraud
medium; identification of gene types by morphological sequencing and PCR using ITS1, ITS4, ITS5,
and NL4 genes. Automated sequences were compared with international genbank to determine
the type.

Results and conclusions: The fungal infection rate was 32.9%. The highest infection rate was
found in medicinal herbs derived from roots (40.3%); followed by those from branches, leaves,
flowers, and fruits at 32.08%. 50 samples were infected with 1 fungal species, 5 samples with 2
fungal species, and 1 sample with 3 fungal species. 63 fungal strains belonging to 16 species were
identified, with 61 samples having identified species and 2 samples remaining unidentified. 28
samples (44.44%) were infected with Aspergillus, comprising eight species, with A.niger being
the most prevalent (15.87%); 35 samples (55.56%) were infected with other fungal species,
comprising eight species. 6 genera were identified: Aspergillus, Rhizopus spp, Penicillium spp,
Fusarium spp, Phoma sp, and Cladosporidium.
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TOM TAT
Muc tiéu: Xac dinh ty & nhiém va thanh phan loai ndm trén céc vi thudc déng dudc tai Bénh vién Y
hoc c6 truyén Nghé An nam 2023.

Péi tugng va phuong phap: Thiét k& nghién ciru mé ta cdt ngang, c& mau nghién ctiu (& 170 mau
thu6c déng dugc tai BEnh vién Y hoc ¢6 truyén Nghé An dugc bao hiém chi trd. Céc ky thuat dugc
st dung trong nghién ctu la: nudi cdy ndm trong méi trudng Sabouraud; dinh danh loai bdng hinh
thai va PCR giai trinh tu gen bang cac gen ITS1, ITS4, ITS5, va NL4. Trinh tu' thu dudc so sénh véi dit
liéu trén ngan hang gen qudc té€ dé xac dinh loai.

K&t qua va két luan: Ty l& nhiém nam (4 32,9%. Ty l& nhiém ndm & céc vi thudc c6 ngudn géc tir ré
cao nhat (40,3%); tir canh, 14, hoa, qua 14 32,08%. C6 50 mau nhiém 1 lodi ndm, 5 mau nhiém 2 loai
nam, 1 mau nhiém 3 loai ndm; da xac dinh duoc 63 chiing ndm thudc 16 loai, trong d6 ¢6 61 mau
da xac dinh duoc loai, 2 mau chua xac dinh dugc loai. C6 28 mau nhiém Aspergillus chiém 44,44%
gdm 8 loai, trong d6 A.niger chiém ty l& cao nhat (15,87%); 35 mau nhiém cac loai ndm khac chiém
55,56% gom 8 loai. Pa xac dinh dugc 6 giéng ndm gom Aspergillus, Rhizopus spp, Penicillium spp,

Fusarium spp, Phoma sp va Cladosporidium.

T khéa: ThuGc dong duge, ndm maoc.

1. DAT VAN DE

Céc vi thudc dong dugc thuong dugc ché bién theo
phuong phép ¢d truyén nhu phai, sdy, tdm dudng, mat...
Trong diéu kién khi hdu nhiét di nédng 4m clia nudc ta va
qua trinh bao quan, van chuyén, phan phdi khéng t8t do
thiéu thon phuong tién va ky thuat bao quan, céc vithube
déng dugc rat dé bi &m méc va nhiém céc doc t6 ctiandm
nhu aflatoxin. Cac nha khoa hoc déa xac dinh thuéc déng
dugc, cac san phdm néng nghiép sau thu hoach thudng
nhiém céac loai ndm Aspergillus spp nhu Aspergillus
flavus, Aspergillus parasiticus, Aspergillus niger..., trong
do cé vai tro y hoc quan trong nhat la Aspergillus flavus

(11

N&m khi hoai sinh & cac sdn pham ndng nghiép nhu luong
thuc, hoa qua va dugc liéu sinh ra cac doc t6. Cac doc
t& gdm trén 20 loai aflatoxin nhu aflatoxin B1, aflatoxin
B2, aflatoxin G1, aflatoxin G2... [2-3]. Pdc t8 ndm c6 thé
gay nhiéu tac hai, dac biét la ung thu gan nguyén phat do
doc t6 aflatoxin [4]. Nam 1988, T chirc Y t& Thé gidiva Té
chirc Nong luang Thé gidi khuy&n cdo can kiém soéat chat
ché aflatoxin trong cac san phdm néng nghiép va cac san

*Tac gia lién hé

phadm sauthu hoach nhu'thudc déng duge. Cac nudc can
c6 b cdng cu la khung phap ly du manh gidm sat ham
lvong aflatoxin. Tai Viét Nam ndéi chung va Nghé An noi
riéng, cho dén nay cd rat it cac cong trinh nghién clfu sau
vé dich t& hoc nhiém ndm trén céc vi thudc déng duoc,
trong khi céc yéu t6 nguy cd nhiém nam (a cao. V&i tinh
cép thiét clia van dé, chung toi thuc hién dé tai nghién
clu nay véi muc tiéu xac dinh ty 1& nhiém va thanh phan
loai n@m trén céac vi thudc déng dugc tai Bénh vién Y hoc
c6 truyén Nghé An nam 2023.

2. POI TUONG VA PHUONG PHAP NGHIEN CU'U
2.1. B38i tuwgng nghién ctru

- Thuéc déng dugc bao gébm céc vj thudc cua y hoc c6
truyén phuong déng, trong do c6 thudéc nam va thudc
bac. Thudc bac la thudc cé ngudn géc tir Trung Quéc,
thudc nam la cac vj thudc san xuat va ché bién tai Viét
Nam. Tiéu chudn chon mau: cac mau thuéc déng dugc
trong danh muc dugc bao hiém y té chi tra, c6 trong kho
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thuéc clia Bénh vién Y hoc ¢cd truyén Nghé An tai thai
diém nghién ctu.

- Cac mau ndm nudi cdy ndm phan lap dugc tir cac vi
thudc déng dugc.

2.2. Pia diém nghién ctru

-Didutracatngangtai BénhviénY hoc cd truyén Nghé An.

- Nuéi cdy ndm tai labo vi sinh Bénh vién Y hoc ¢c8 truyén
Nghé An, dat an toan sinh hoc cép Il.

- Thuc hién ky thuat xac dinh loai ndm tai labo ky thuét
cao, BO mon Ky sinh trung va Coén trung, Hoc vién Quanyy.

2.3. Thoi gian nghién ctu
T théng 1/2023 dén thang 12/2024.
2.4. Thét ké nghién clru
Nghién cu mé ta cat ngang [5].
2.5. C& mau, phuong phap chon mau nghién ctru
Ap Ejung cong thirc tinh ¢& mau t8i thiu cho mot ty &
nhiém nam trong cac vi thuéc dong dugc [5]:
p(1-p)

32

n= Zz‘l—u/Z
Trong dé: p la ty l& nhiém nam & céc vi thudc déng duoc,
chon p = 0,51 theo nghién clu clia Dau Huy Hoan
(2018) [6]; Z, _,, | hé s3 tin cay, Ung véi do tin cay 95% thi
Z. _=1,96; ¢ la sai s6 twong d6i mong mudn, chon € =

1-a/2

0,15.

Vi céc gia tri d& chon, ¢& mau tinh toan 4 165, thuc t&
nghién ctru & 170 vi thudc déng dugc.

- Phuong phap chon mau: cén c vao danh muc cac vi
thuéc déng dugc dugc bao hiém chi trd tai Bénh vién
Y hoc c8 truyén Nghé An, trong kho clia bénh vién thai
diém nghién cu c6 171 vi thudc déng dugc bao gom 81
vi thudc nam va 90 vij thudc béc. Vao thdi diém 18y mau
nghién cttu, c6 1 vi thuéc nam khoéng con, vi vay ching
t6i chon toan bo s6 mau thuéc nam va thudc bac la 170.

Céan clrvao cac mau nadm (+) khi nudi cdy trong moi trudng
Saboraud, thuc hién ky thuat PCR va gidi trinh tu gen vdéi
gen moi la ITS1, ITS4, ITS5, va NL4.

2.6. NOi dung nghién ctru

-Thuc trang nhi@m n&m trong cadc mau thuéc déng dugc:
tién hanh phan lap ndm tif cdc mau thudc déng duogc,
x&c dinh ty l& nhiém nam, xac dinh thanh phan lodi nAm
tir cdc mau thudc déng duoc dua vao phuong phap hinh
thaiva sinh hoc phan tu.

- Phan tich, x4c dinh céc y&u t8 lién quan t6i nhiém nam.
2.7. Cac ky thuat str dung trong nghién ctru

- Ky thuat thu thap mau thudc déng dugc.

- Ky thuat phan lap ndm méc.

- Ky thuat nudi cdy ndm trong maéi trudng Sabouraud.
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- Ky thuat PCR va gidi trinh tu gen ITS1, ITS4, ITS5, NL4
dinh danh loai ndm.

2.8. C4c chi sé nghién ctru

-Ty & nhiém ndm chung clia cac vi thudc déng dugc bang
nudi cdy trong moi trudng Sabouraud.

- Ty l& nhiém ndm & céc vi thudc c6 ngudn géc la ré, than,
l4, hoa qua.

- Ty &, thanh phan céc loai ndm bang ky thuat PCR dinh
danh loai ndm.

3. KET QUA NGHIEN cU'U

3.1. Ty l&é nhiém nam

32,94%

= Cénhiémndm méc = Khéng nhiém nan méc

Hinh 1. Ty l& nhiém ndm & thudc déng dugc (n = 170)

Ty & nhiém ndm & thubc déng dugc tai B&nh vién Y hoc
c6 truyén Nghé An (& 32,94%.

Bang 1. Ty l& nhiém nam & cac vi thuéc bac va thuéc nam

. ... . |S6mauxét|Sémau| Tyle
Nhém vi thudc nghiém ) (%) p
Cac vithudc bac 89 33 37,1
3 . ~ >
Cac vithuéc nam 81 23 28,4 0,05
Téng 170 56 32,9

Ty & nhiém ndm & cac vi thudc nam va céc vj thuéc bac
khac nhau khéng cé y nghia théng ké (p > 0,05).
Bang 2. Ty & nhiém nam & céc vi thuéc dong dugc
c6 ngudn goc la than, ré, L4, cd, qua, con

wiruge | S6xt | Saonim | Wi |
Ré 67 27 40,30
Than 38 9 23,68

. . <

Ca:zgl’ar;;toa’ 53 17 32,0805
Khac 12 3 25,00
Téng 170 56 32,9

Ty l& nhiém ndm & céc vi thudc c6 ngudn géc tir ré cao
nhat (40,3%).
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Bang 3. K&t qua xac dinh s6 lwgng Bang 4. K&t qua xac dinh giong nam phan lap tur
mau nhiém sé loai ndm (n = 56) céc vi thudc ddng dugc dua vao dic diém hinh thai
S8 ndm nhiém Sélugng | Tylé (%) e Nhiém | Nhiém | Nhiém | _.
Giong ndm 1 loai 2 lodi 3 loai Tong
1loai 50 89,29 oal oal oal
2 loai 5 8.93 Aspergillus 18 2 1 28
3 loai 1 1,79 Rhizopus 16 0 0 16
C6 56 mau nhiém nam, trong dé 89,29% mau nhiém 1 Penicillium 10 0 0 10
loai ndm; 8,93% mau nhiém 2 loai ndm va 1,79% nhiém Fusarium 4 0 0 4
3 loai nam.
oatnam Cladosporium 1 0 0 1
C6 56 mau thuéc nhiém nam, trong dé 50 mau nhiém Phoma s ] 0 0 ]
1 loai, 5 mAu nhidm 2 loai va 1 mau nhidm 3 loai. Téng bp
s6 chung ndm la 63 loai, trong dé co Aspergillus la 28 Aspergillus + 0 3 0 3
loai (44,44%), Rhizopus 16 loai (25,40%), Penicillium 13 Penicillium
loai (20,63'%'), Fu‘sarlur‘r.r 4 loai (6,3)5%), Phoma spp va Téng s6 mau
Cladosporidium la 1 loai (1,59%) (Bang 4). nhidm 50 5 1 63

Hinh 2. Hinh anh sgi ndm, bao tir Aspergillus trong tiéu ban nhuém methylene blue
Céc sgi nam Aspergillus spp dién hinh khi nhudm methylene blue gdm sgi ndm, bao t&, dinh bao tir hinh hoa cuc.
K&t qua tach chiét PCR va chay dién di nhu sau:

1. Trinh fy miu HNDK 10

‘I'JU 160 170 180 190
AGTACACCGGCACGAATGCCGGCTGAACCCCGCGGGCGAGTCTGGTC

MWW A A A A

2. Trmh iy min H_\'Bh-l

T’gﬂ# GT GCTTT C TCT rfCG—”C C]C'l“TlG GCGC]—TCGG]C[
““;" m;»‘f\wwm‘m f‘u/\v’f\ MWW WA
2. Inmh ty mau

1"‘I’CCGG"‘C G1 TTAGCT 11-G AT G A 1|r'CC CCCA ror':\c-'-cc

W “‘)W”u WA W f.,‘u.mmwju\\f. ARV

4. Tr\ml e mau HNDE 43

340 350 380 370
WCCCATTTAGAGCTGCATTCCCAAACAACTCGACTCEGTCGAAGGAGCTTT

AWV ’\fUW' WA MRy

5. Trinh ny mau HNDK 5

370
3JGAGCTTTACA "GGGC"‘GG A C A CCCCG’“CC——G CGGG TT"‘TC CCCTt

«f\f WA WA v\f\f\/\\f MWW

Hinh 3. K&t qua dién di trén thach va gii trinh tu gen
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Cac trinh ty thu dugc sau dé dugc dang ky trén ngan hang
gen va dugc cdp mé sé ban quyén. Thanh phan loai clia

Bang 6. Ty l& nhiém nam chung
& cac vi thuéc theo bd phan thuéc

gidng Aspergillus thé hién trong bang 5. - - A
Neusdn s8¢ thud So6 So6 Ty lé
Bang 5. Ty L& cac loai ndm khac guon goc thuoc lugng | nhiém (%) P
trong cac giéng ndm khac (n = 63) -
Ré 67 27 40,30
Giéng Than 38 10 26,32
18 (o anh, 14, h :
N sé e (%) canh, SO0 53 |16 | 30,19 | 0,331
Loai lwong | Trongcung | Trong téng :
’ giong s& mau Khac 12 3 25,00
Aspergillus Téng 170 56 32,94
As.niger 10 35,72 15,87 Ty l& nhiém nam chung cuia cac bd phan cla thudc déng
dugc @ cac bd phén la 32,94%.
As.flavus 5 17,86 7,94 _ 3
As.chevalieri s 17 86 2 94 Khéng c6 sy khéac biét vé ty l& nhiém ndm & ré; than va
s.chevatierl d ’ canh, |4, hoa, qud, hat vdi céc ty L& 40,3% so vdi 26,32%,
As.terreus 2 7,14 3,17 30,19% va 25% vdi p > 0,05.
As.sydowii 2 7,14 3,17
As fijiensis 1 3,57 1,59 4. BAN LUAN
As.restrictus 1 3,57 1,59 4.1.Ty l& nhiém ndm & céc vi thudc dong duoc
As.neotritici 1 3,57 1,59 V6i 170 mau thubc déng dugc, trong dé cé 89 mau thuéc
Aspergillus spp. 1 3,57 1,59 ba?, 81 mau thuoc,nam qua ‘nu0|l Cay.nam,t‘rorjg m:O|
- trudng Sauboraud cé pH < 4,5 va khang sinh, véi cac mau
Tong 28 100 44,44 nudi cay (+) thuc hién ky thuat sinh hoc phan tir dé dinh
Rhizopus danh loai ndm.
R.arrhizus 14 87,5 22,22 Cé6 56/170 chiém 32,9% nhiém nam, trong dé c6 50/56
, ma&u (89,29%) nhiém 1 loai ndm, 5/56 (8,93%) m&u nhiém
R.microsporus 2 12,5 3,17 2 loai ndm, 1/56 (1,79%) mau nhiém 3 loai ndm. Tong s&
Téng 16 100, 25,39 chiing ndm (& 63, trong do c6 Aspergillus 1a 28 chung
. (44,44%), Rhizopus 16 chung (25,40%), Penicillium 13
Penicillium , . ,
ching (20,63%), Fusarium 4 chung (6,35%), Phoma spp
P.citrinum 7 53,85 11,11 va Cladosporidium |a 1 chung (1,59%) méi loai.
Pimplicatum 3 23,08 4,76 K&t qua nghién cltu clia chung tbi thdp hon két qua cla
Poxalicum 3 23,08 4.76 Pau Huy H,oanA(201 '8A)cu)ng nghl?n cliu dmiu tr!u?c dgng
dugc tai cac bénhvién tinh Nghé An cho thay: ty lé nhiem
Téng 13 100 20,63 nam bang nudi cay trong méi trudng Saboraud 51,8%,
. trong d6 cac mau thudc bac la 45,53%, thuéc nam
Fusarium A ) ) e x
72,8%, ty l& ndm sqgi 92%, c6 8% ndm men [6]. Nguyén
F.oxysporum 4 100 6,35 Dinh Nga va coéng sy (2012) nghién ctu nhiém ndm va
Ph aflatoxin trong mot sé dugc liéu ban & Quan 5, thanh phé
oma H® Chi Minh b&ng dinh danh dua vao khéa dinh loai ndm
Phoma spp. 1 100 1,59 va dinh lugng aflatoxin bang kit ELISA, két qua: 86/141
mau dugc lidu (61%) c6 mic d6 nhiém nam vugt ngudng
Cladosporium 500 CPU/gam [7].
C. halotolerans 1 100 1,59 Ty & nhiém ndm & céc vi thudc cé ngudn géc tir ré cao
R . — nhét (40,3%), & than th&p nhat (23,68%). Diéu nay hoan
Tong 16 loai thudc 6 giong toan phu hap vdi thuc t& cac vi thudc lam tir ré sau thu
35 100 55,56 hﬂoach neudkho,ng an quin totIat d‘e bi I’jong, \il r(=j toAnA:cal
lau trong dat co thé da nhiem nam tu trudc va ré cé dé am

Cé 16 gidng, trong dé giéng Aspergillus chiém 44,44%,
c6 8 loai cua giong Aspergillus loai A.niger chiém ty &
cao nhat (35,72%). C6 5 gidong ndm khac gobm Rhizopus
spp, Penicillium spp, Fusarium spp, Phoma sp va
Cladosporidium, chiém 55,56% téng s mau phan lap.
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cao, cac chat dinh dudng nhiéu, ham lugng tinh bét cao...
chinh & méi trudng thuan Llgi cho ndm phat trién.

4.2.Thanh phan loai ndm

Hinh anh chay dién di trén gen thach agrose cé két qua la
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céc bang sang rd nét, kich thudc xap xi 900 bp, dung vdi
gia tri kich thudc clia cdc doan gen ITS1, ITS2 chuén trong
ngén hang gen quéc té. K&t qua giai trinh tu gen da xac
dinh dugc 6 giéng ndm gom Aspergillus spp, Rhizopus
spp, Penicillium spp, Fusarium spp va Phoma sp. K&t qua
nay cho thay sy da dang vé cac giéng ndm gay 6 nhiém
thuéc dong dugc, tuy nhién gidng Aspergillus chi€ém uu
thé cao nhéat (44,44%). K&t qua nghién ctu nay phu hop
vdi céc nghién cu clia Lé Quang Hanh Thu va céng su
(2021) [8], Ta Thu Lan va cong su (2024) [9].

T 56 mau thudc déng dugc nhiém nam, da xac dinh
63 chiing ndm, trong dé c6 2 mau chua xac dinh dugc
loai ma méi xac dinh dugc gidng la mau VT98 la gidng
Aspergillus spp va mau VT162 |4 giéng Phoma spp
(bang 6), khi so sanh v&i ngadn hang gen chuén quéc té,
ty l& tuwong dong tir 99,9-100% (63/63 mau). K&t qua cua
nghién clru nay cho thay su da dang céc loai ndm gay
6 nhiém thudc déng dugc, trong dé ndi bat vai trd cla
Aspergillus va ciling tuong déng véi nghién clru clua Dau
Huy Hoan (2018), c6 7 loai ndm sgi va 4 loai ndm men
thudc 6 giong, trong dé giéng Aspergillus chiém ty L& cao
nhat (82%), ti€p dén la Rhizopus oryzae (6%) [6].

Nghién ctu tai thanh phé H6 Chi Minh & 58 mau dugc
liéu chia Lé Quang Hanh Thu va céng sy (2021) cho thay
c6 4 gibng ndm gom Aspergillus, Pennicillium, Mucor va
Rhizopus [8]. Tai Ha N&i, Ta Thu Lan va cong sy (2024),
bang phuong phap hinh thai hoc xac dinh nhiém nadm &
dugc liéu, da xac dinh dugc 93 chiing ndm thubéc 1 giong
Aspergillus c6 5 loai la Aspergillus flavus, Aspergillus
niger, Aspergillus parasiticus, Aspergillus tamarii va
Aspergillus aculeatus [9].

K&t qua tai bang 5 c6é 16 loai ndm thudc 5 giéng nam,
trong do giéng Aspergillus cé 9 loai, gidng Rhizopus cé
2 loai, giéng Penicillium c6 3 loai, giéng Fusarium co 1
loai, giéng Phoma spp c6 1 loadi chuwa xac dinh dugc tén
loai. K&t qua nghién cttu nay cho thay su da dang phong
pht vé thanh phan loai ndm méc ky sinh trén cac vi thudc
déng dugc, nhung vai trd ndi bat van la cac giéng ndm
Aspergillus, tiép dén |a Penicillium va Fusarium, giéng
Rhizopus va Phoma spp chiém ty & rat nhd. K&t qua
nghién clru clia chung t6i cling phu hgp véi nghién ctu
cua Ccac tac gia trén thé gidi va Viét Nam, cu thé: Saba
Shabeer va cong su (2022) nghién clu tai Vién Nghién
cltu bénh cay trong ndng nghiép Pakistan thay vai tro
néi bat clia 2 loai ndm Aspergillus flavus va Aspergillus
parasiticus trong sinh déc t6 aflatoxin va la nguyén nhan
chti y&u gay nhiém déc thuc phdm [10]; Pau Huy Hoan
(2018) nghién ctu 505 mau thudc déng dugc tai cac
bénh vién & tinh Nghé An bang nubi cdy ndm trong moi
truding Saboraud da xac dinh dugc 7 loai ndm sdi, 4 loai
ndm men, trong dé A.niger chi€m ty |& cao nhat (60%),
A.tubingensis chi€ém 18% [6].

5. KET LUAN

Nghién ctru trén 170 mau thudc déng dugc tai BénhviénY
hoc c6 truyén Nghé An, két qua ty & nhiém nam 14 32,9%.
Ty & nhiém ndm & cac vi thudc cé ngudn géc tir ré cao
nhat (40,3%), ngudn géc tlr than 23,68% va tir canh, L4,

hoa qua la 32,08%.

C6 50 mau nhiém 1 loai ndm, 5 mau nhiém 2 loai nam, 1
mau nhiém 3 loai ndm; da xac dinh dugc 63 ching ndm
thudc 16 loai; xac dinh duoc loai clia 61 mau, 2 mau chua
xac dinh dugc loai. Cé 28 mau nhiém Aspergillus chiém
44,44%, gd6m 8 loai, trong dé A.niger chi€m ty l& cao nhat
(15,87%). Da xac dinh dugc 6 giong ndm gom Aspergillus,
Rhizopus spp, Penicillium spp, Fusarium spp, Phoma sp
va Cladosporidium.
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