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ABSTRACT

Objective: To determine aflatoxin levels in traditional herbal medicines and to analyze factors
associated with aflatoxin contamination at Nghe An Traditional Medicine Hospital in 2023.

Subjects and methods: The study was conducted on 170 traditional herbal medicine samples
includedinthelist of medicines reimbursed by health insurance at the Pharmacy Department of Nghe
An Traditional Medicine Hospital. A descriptive study with analytical components was employed.

Results: The overall fungal contamination rate was 33.5%. The overall aflatoxin contamination rate
was 9.41%. The proportion of samples contaminated with 1 type of aflatoxin was 56.25%; with 2
types, 31.25%; and with 3 types, 12.5%. Factors associated with aflatoxin contamination included:
fungal contamination (OR=5.165, 95% CI: 1.69-15.70, p < 0.05); contamination with Aspergillus spp.
(OR=4.533,95% CI:1.47-13.97, p < 0.05); contamination with other fungal species (OR =4.704, 95%
Cl: 1.623-13.636, p < 0.01); Chinese herbal medicines (OR =7.373, 95% CI: 1.621-33.542, p < 0.01);
and herbal samples with aflatoxin levels > 0.5 ppb (OR =5.268, 95% CI: 1.312-21.299, p < 0.05).

Conclusion: There is an association between fungal contamination and overall aflatoxin
contamination in traditional herbal medicines (OR = 5.165, 95% CI: 1.69-15.70, p < 0.01). Herbal
samples contaminated with fungihave a 5.165-fold higher risk of aflatoxin contamination compared
with non-contaminated samples. There is also an association between fungal contamination
and aflatoxin contamination in Chinese herbal medicines (OR = 7.373, 95% CI: 1.621-33.542, p <
0.01); contaminated Chinese herbal medicine samples have a 7.373-fold higher risk of aflatoxin
contamination compared with Vietnamese herbal medicine samples.
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TOM TAT
Muc tiéu: Xac dinh ham lugng aflatoxin trong céc vi thuéc dong dugce, phan tich cac yéu té lién quan
V@i tinh trang nhi@m aflatoxin trong cac vi thudc tai Bénh vién Y hoc c6 truyén Nghé An nam 2023.

Péi twgng va phwong phap: Nghién ciru trén 170 vi thudc déng dugc trong danh muc thubc dugc
bao hiém chi tra tai Khoa Dugc, Bénh vién Y hoc ¢6 truyén Nghé An. Phuong phap nghién citu mo
ta cé phan tich.

K&t qua: Ty & nhiém nam chung 33,5%; ty (& nhiém aflatoxin chung & 9,41%; ty (& mAu nhiém 1
loai aflatoxin L& 56,25%; nhiém 2 loai aflatoxin & 31,25%; nhiém 3 loai aflatoxin 1 12,5%. Cac yé&u
t6 c6 lien quan dén nhiém aflatoxin gdm: nhiém ndm (OR = 5,165, 95% Cl: 1,69-15,70, p < 0,05);
nhiém ndm Aspergillus spp (OR = 4,533, 95% Cl: 1,47-13,97, p < 0,05); nhiém céc loai ndm khac
(OR = 4,704, 95% Cl: 1,623-3,636, p < 0,01); thudc déng dugc la thuéc bac (OR = 7,373, 95% Cl:
1,621-33,542, p < 0,01); cdc mau thudc déng dugc cé ham lugng aflatoxin > 0,5 ppb (OR = 5,268,
95% CI: 1,312-21,299, p < 0,05).

K&t luan: Cé lién quan gilra nhiém ndm va nhiém aflatoxin chung & céc vi thuéc déng dugc vdi
OR = 5,165, 95% ClI: 1,69-15,70, p < 0,01. Mau thudc déng dugc nhiém ndm cé nguy cd nhiém
aflatoxin cao gép 5,165 lan mau thudc déng dugc khéng nhiém ndm. C6 lién quan gitra nhiém ndm
v6i nhiém aflatoxin & cac mau thudc déng duoc la thudc bac véi OR = 7,373, 95% Cl: 1,621-33,542,
p < 0,01; mau thudc déng dugc la thudc bac nhiém cé nguy co nhiém aflatoxin cao gap 7,373 lan
mau thuéc déng dugc la thudc nam.

Ttr khéa: Thubc dong dugc, ndm mdc, aflatoxin.

1. DAT VAN DE

Thuéc dong dugc tai Viét Nam da dugc s trong suodt
chiéu dai lich sir cua dat nudc. Ngay nay, cac vi thudc
doéng dugce dugc sir dung rong réi cung vdi thubc tan dugc.
Tuy nhién thudc déng dugc la cac cay thudc, con vat lam
thu6c, cac sadn pham thu hai trong ndng nghiép dugc ché
bién phoi, sdy, sao tdm... trong qué trinh ché bién, van
chuyén, phan phéi bi nhiém nam sé sinh ra cac doc té.
Céc doc td gom trén 20 loai aflatoxin nhu aflatoxin B1,
aflatoxin B2, aflatoxin G1, aflatoxin G2... [1-2].

C4 nhiéu yéu t8 thuan lgi cho ndm phat trién trén céc vi
thu6c nhu: ddé 4m cao, nhiét dé cao, ndi bao quan thudc
am thap thi€u anh sang, lam cho mét ty l& thuéc bi nhiém
ndm mdoc nhu Aspergillus spp, Rhizopus spp, Penicillium
spp, Fusarium spp, Phoma sp, Cladosporidium la nguyén
nhan chinh sinh ra céc déc t8 aflatoxin. T6 chic Nong
lwong Thé gidi (FAO) khuyén céo aflatoxin can dugc kiém
soat chat tré trong cac san phdm ndng nghiép va céc san
pham sau thu hoach nhu thudc déng dugc. Cac nude can
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c6 b6 cong cu la khung phap ly du manh giam sat ham
lwong aflatoxin [3]. Tai Viét Nam noi chung va Nghé An
néi riéng, cho dén nay cé rat it cdc cong trinh nghién clu
sau vé nhiém aflatoxin va céc yé&u té lien quan dén nhiém
aflatoxin trén céc vi thuéc déng dugc. Vdi tinh cép thiét
culla van d&, chuing t6i thuc hién dé tai nghién clru xac dinh
cacyéu 6 lién quan nhiém aflatoxin trén cac vi thudc déng
dugc tai Bénh vién Y hoc ¢ truyén Nghé An ndm 2023.

2. DOI TUONG VA PHU'ONG PHAP NGHIEN CcU'U
2.1. Déi twgng nghién ciru

- B&i twong nghién ctiu: cac mau thudc déng duoc nhiém
nam va khéng nhiém nam, cac mau thudc déng duoc
nhiém aflatoxin va khéng nhiém aflatoxin.

- Tieu chuén chon mau: cac mau thudc déng dugc trong
danh muc dugc bao hiém y té& chi tra, trong kho thudc &
BénhviénY hoc cé truyén Nghé An tai thai diém nghién clu.
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2.2. Pia diém va thdi gian nghién ctru

Nghién ctru thuc hién tai Bénh vién Y hoc ¢6 truyén Nghé
An tr thang 1/2023 dén thang 12/2024.

2.3. Thiét ké nghién ctru

D& tai thiét ké bang phuong phéap nghién ciru mé ta cé
phén tich [4].

2.4.C&mau

Chon 170 mau thudc déng ducdc cé trong danh muc
thudc bao hi8m chi tra. Cac mau thuéc déng dugc da xét
nghiém aflatoxin.

2.5. N6i dung nghién ctru

Xac dinh aflatoxin chung ctia 170 vi thu6c déng dugc, ty
& nhiém tirng loai aflatoxin B1, B2, G1, G2, ty |& nhiém
aflatoxin trong c4c vi thuéc nam va thuéc béc.

2.6. Cac ky thuat s dung trong nghién ciru

- Ky thuat thu thap mau thudc déng dugc.

- Ky thuat nudi cdy ndm trong moi trudng Saboraud.

- Ky thuat sic ky long hiéu nang cao.

2.7. Céac chi s nghién ciru

Ty L& nhiém aflatoxin clia cac vi thuéc déng dugc chung,
ty l& nhiém aflatoxin & cac vi thuéc nam va thudc bic, ty &
nhiém aflatoxin & cac vi thudc nhiém ndm va khéng nhiém
nam, ty l& cac mau nhiém aflatixin vuot tiéu chudn QCVN
8-1:2011/BYT cho phép [5].

Phan tich cac yéu t6 lién quan dén nhiém aflatoxin bang
lap bang 2 x 2 va tinh toan ty suat chénh OR, 95% Cl, vdJi
OR#1,0R=a.d/b.c.

3. KET QUA NGHIEN cU'U
3.1. Ty lé nhiém nam, ty lé nhiém aflatoxin

Bang 1. Ty L& nhiém nam & céc vi thudc bic va thudc nam
(n=170)

e e x . |Sémau|Tyle
Nhém vithuéc |S6 mau xét nghiém (+) (%) P

Céc vi thudc bac 89 33 37,1
. >0,05

Céc vi thudc nam 81 23 28,4

T6ng 170 56 33,5

Ty l& nhiém ndm chung & cac vi thuéc déng duoc la 33,5%
(56/170). Khdng c6 su khac biét vé ty 1& nhidm ndm & cac
vi thuéc nam va céc vj thudc bac (p > 0,05).

V6i 16 mau nhiém déc t6 aflatoxin, cé 9 mau (56,25%)
nhiém 1 loai aflatoxin; 5 mau (31,25%) nhiém 2 loai
aflatoxin, 2 mau (12,5%) nhiém 3 loai aflatoxin. Téng cong
¢6 25 luwgt mau nhiém aflatoxin.

3.2. Lién quan giitra nhiém nam va nhiém aflatoxin

B&ng phuong phap phan tich ty suat chénh OR gilta yéu t8
nhiém n&m chung, nhiém n&m & thudc nam va thuéc bac,
nhiém ndm & céc ré, than, canh l4... véi tinh trang nhiém
aflatoxin dé tim ra cac yéu t6 lién quan.

Bang 3. Lién quan giira nhiém aflatoxin va nhiém nam

Tinh trang nhiém aflatoxin
Nhiém nam Nhi&m Kh.c;ng . |OR(CI95%)| p
. nhiém |Tong
aflatoxin .
aflatoxin
Cénhiémnam| 11 45 56
Khéng 5,165
nhiém nam 5 109 114 (1,69-15,70) 0,004
Téng 16 114 170

C6 lién quan giita nhiém nam va nhiém aflatoxin & céc
mau thudc doéng dugc vai OR = 5,165, 95% CI: 1,69-15,70,
p < 0,01. M4u thudc déng dugc nhiém ndm cé nguy co
nhiém aflatoxin cao g&p 5,165 lan mau thudc déng dugc
khéng nhiém nam.
Bang 4. Lién quan giira nhiém aflatoxin & cac vi thuéc
doéng dugc nhiém nhiém nam Aspergillus

Tinh trang nhiém
aflatoxin
Nhiém ndm - Khéng OR (CI95%)| p
Nhiém x .
. nhiém |Tong
aflatoxin .
aflatoxin
C6 nhiém n&dm 6 18 24

Khong 4,533

~ > 10 136 146 0,013
nhiém nam (1,47-13,97)

Téng 16 154 170

Co6 lién quan gitla nhiém nam Aspergillus va nhiém
aflatoxin & cdc mau thuéc déng dugc véi OR = 4,533, 95%
Cl: 1,47 13,97, p <0,05.
Bang 5. Lién quan gilta nhiém cac loai ndm khac vdi
nhiém aflatoxin & cac vi thudc déng dugc

, A% s v an Tinh trang nhiém
Bang 2. Ty l& nhiém aflatoxT%’cac vi thuéc déng duoc aflatoxin
n= . .
( ) Nhiém nam " Khéng OR(CI9%5%)| p
S6 nhidm | Ty & Nhiem | iam | Téng
Ty l&é nhieém aflatoxin S0 xét nghiém aflatoxin (%)' aflatoxin aflatoxin
Nhiém aflatoxin chung 170 16 9,41 C6 nhiém nam 8 27 35
Nhiém 1 loai Khéng 4,704
aflatoxin 170 S 5625 | phigmnam | 8 1271135 |4 623-3,636)|000°
S6 loai x ) ~
aflatoxin Ng‘ﬁ;‘t‘ozx i‘;’a' 170 5  |31,25 Tong 16 154 |10
nhiem - C6 lien quan gitia nhiém céac loai ndm khac vé6i nhiém
Nh'ﬁm 3 loai 170 2 12,50|  aflatoxin & cac mau thudc déng dugc véi OR = 4,704, 95%
aftatoxin Cl: 1,623-13,636, p < 0,05.
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Bang 6. Lién quan giira nhiém nam va nhiém aflatoxin &
céac vi thuéc nam va thudc bac

Tinh trang nhiém aflatoxin
Nhiém ném| npigm | KPOng OR(CI95%)| p
. nhiém |Téng
aflatoxin .
aflatoxin
Thuéc bac 14 75 89
. 7,373
Thudc nam 2 79 81 0,003
Y (1,621-33,542)
Téng 16 154 170

C6 lién quan giita nhiém ndm vdi nhiém aflatoxin & céc

mau thudc déng dugc la thubc bac véi OR = 7,373, 95%

Cl: 1,621-33,542, p<0,01. Mau thudc déng dugc la thudc

bac nhiém c6 nguy ca nhiém aflatoxin cao gép 7,373 lan

mau thuéc déng dugc & thudc nam.

Bang 7. Lién quan giira nhiém nam & cac vi thudc déng
dugc v&i nhiém aflatoxin vugt tieu chuan

Nhiém aflatoxin vugt
tiéu chuan cho phép
_ ] (>0,5 ppb)
Nhiém nam méc — OR(CI95%)| p
. x |S6mau
S6 mau R .
khong |Tong
vugt
vuot
Co 7 49 56
5,286
Kho 3 111 114 0,016
ong (1,312-21,299)
Téng 10 160 170

Cé lién quan gitra nhiém ndm véi nhiém aflatoxin vuot tiéu
chuén cho phép vdi OR = 5,268, 95% Cl: 1,312-21,299,
p < 0,05. Mau thudc déng dugc nhiém ndm cé nguy co
nhiém aflatoxin vugt tiéu chuan cho phép cao gip 5,286
lan mau khéng nhiém nam.

4. BAN LUAN

K&t qua nghién cliu cho thay cé su lién quan gitra nhiém
nam va nhiém aflatoxin chung & céac vi thuéc déng dugc
véi OR = 5,165, 95% Cl: 1,69-15,70, p < 0,01. Mau thuéc
déng dugc nhiém ndm cé nguy co nhiém aflatoxin cao gap
5,165 lan mau thudc déng dugc khéng nhiém nam. C6 su
lién quan gitra nhiém nam véi nhiém aflatoxin & cac mau
thuéc déng duoc la thube bac véi OR = 7,373, 95% Cl:
1,621-33,542, p < 0,01. Mau thudc déng dugc la thudc bac
nhiém cé nguy ca nhiém aflatoxin cao gap 7,373 [an mau
thu6c dong dugc la thudc nam. Cac két qua trén hoan toan
phu hgp véi thuc t& vé & nhiém ndm & céc san pham sau
thu hoach va thudc déng dudc véi cac co sd khoa hoc sau:

Thudc déng dugc dugc ché bién tir cac sdn phdm néng
nghiép la cdy thudc, cu, qua, hat va ca xac dong vat say
khd nhu giun dat, cé ngua... thi qua trinh nhiém nam cé thé
x4y ra & rat nhiéu khau tir canh tac, nudi trong, thu hoach,
ché bién, van chuyén, luu thdng - phan phdi... Trong qua
trinh dé néu diéu kién bao quéa khéng tot, gap diéu kién
nhiét do, dé 4m, dinh dudng phu hop, cac bao ti* ndm
ludn udn tdn tai trong khdng khi ¢ thé xdm nhap va ky
sinh & cac vi thuSc va sinh ra cac doc t6 a aflatoxin, ergot
alkaloiids. Viéc nhiém nadm xay ra lién tuc & tat ca cac khau
clia qué trinh san xuét, ti khau canh tac trén dat 6 nhiém

néam, thi€u thudc bao vé céy trong, thu hoach, bao quan
khéng t6t, diéu kién vi khi hau cé nhiét dé cao, dé 4m cao,
thi6u phuong tién che day san pham sau thu hoach tao
diéu kién cho bao tl ndm xam nhap... Didu nay thé hién r6
trong nghién ctru clia cac tac gia: Saba Shabeer va cong su
(2022) nghién cttu tai Pakistan thay vai trd néi bat clia hai
loai ndm Aspergillus flavus va Aspergillus parasiticus trong
sinh déc t6 aflatoxin va la nguyén nhan gay nhiém déc thuc
pham [6]. Lé Quang Hanh Thu va cong sy (2021) nghién
cltu & 58 mau thudc déng dugc tai Quan 5 thanh phé Ho
Chi Minh, bang phuong phap hinh thai hoc da xac dinh 4
giong ndm ky sinh & thudc dong dugc la Aspergillus spp,
Penicillium spp, Mucor spp va Rhizopus spp. Cé 19 mau
thudc déng dudgc tai cac co sdy hoc ¢b truyén c6 dé 4m
vuot tiéu chuén cho phép theo tiéu chuén vé dugc liéu cua
Duoc dién Vit Nam, 21 mau thudc vugt tiéu chudn nhiém
nam cho phép (> 500 CFU/g), cé lién quan gitra dd 4m vdi 6
nhiém nam[7]. Nghién cttu ctia Nguyén Ngoc Kim Vy (2022)
da xac dinh dugc 16 loai aflatoxin khac nhaula B1, B2a, B2,
B3, G1, G2a, M1, GM2, P1, RO, RB1, RB2, AFL, AFLH, AFLM
va nhitng chat bat ngudn tir methoxy, etrhoxy va acetoxy,
trong dé chi aflatoxin B1 (& chat xuét hién trong tu nhién,
céac chét con lai la san pham sinh ra trong qua trinh chuyén
héa trao d6i chat clia ndAm vdi méi trudng ky sinh va xay ra &
tat ca cac khau clia qua trinh san xuét, canh tac [8].

Tinh trang nhiém aflatoxin phu thudc vao loai ndm & cac
vi thu8c va thai gian nhiém nam tich Ly, thai gian cang
dai thi ty l& nhiém aflatoxin cang cao va nguoc lai, diéu
nay da dugc minh chirng trong k&t qua nghién clu nay tai
bang 7 cho thay: cé lién quan gittra nhiém ndm vdi nhiém
aflatoxin vugt tiéu chudn cho phép vdi OR = 5,268, 95%
Cl: 1,312-21,299, p < 0,05. Mau thuéc déng dugc nhiém
nam c6 nguy ca nhiém aflatoxin vuot tiéu chudn cho phép
cao gap 5,286 [an mau khéng nhiém nam. Khi ham lugng
aflatoxin tich ldy trong mau thudc déng dugc > 0,5 ppb la
muc gay ngd doéc cép cho ngudi sir dung, vi vay cong tac
bao quan can dat lén hang dau. Phuaong phap bao quan
t6t nhat la tao ra cac diéu kién bét (gi cho su phat trién
clia ndm nhu tao ra moi trudng c6 nhiét dd < 25°C, dd 8m
tuong déi < 70%, téc do gio tir 0,5-1 m/s [9].

5. KET LUAN

Ty l& nhi&m n&m chung 33,5%; ty l& nhiém aflatoxin chung
(3 9,41%. Trong 25 lwgt mau nhiém aflatoxin, cé 9 mau
(56,25%) nhiém 1 loai aflatoxin; 5 mau (31,25%) nhiém
2 loai aflatoxin va 2 mau (12,5%) nhiém 3 loai aflatoxin.
Téng cong c6 25 lwgt mau nhiém aflatoxin.

Cac yéu t6 c6 lien quan dén nhiém aflatoxin gdm: nhiém
nam véi OR = 5,165, 95% Cl: 1,69-15,70, p < 0,05; nhiém
nam Aspergillus spp v&i OR = 4,533, 95% Cl: 1,47-13,97,
p < 0,05; nhiém céc loai ndm khac véi OR = 4,704, 95%
Cl: 1,623-13,636, p < 0,01; thuéc déng dugc la thubc bac
véi OR = 7,373, 95% ClI: 1,621-33,542, p < 0,01; c4c mau
thuéc déng dugc cé ham lugng aflatoxin > 0,5 ppb vdi OR
=5,268, 95% CI: 1,312-21,299, p < 0,05.
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