BO GIAO DUC VA PAO TAO BOY TE
VIEN SOT RET - KY SINH TRUNG - CON TRUNG TRUNG UONG

HO VAN THANG

MOT SO PAC PIEM NHIEM NAM , POC TO NAM
TREN THUOC CO TRUYEN VA KET QUA CAN THIEP
TAI BENH VIEN Y HQC CO TRUYEN
TINH NGHE AN (2023 - 2025)

LUAN AN TIEN SY Y HQC

Chuyén nganh: Dich t& hoc
M3 s6: 97201 17

Ha Nji, 2026




BO GIAO DUC VA PAO TAO BO Y TE
VIEN SOT RET - KY SINH TRUNG - CON TRUNG TRUNG UONG

HO VAN THANG

MOT SO PAC PIEM NHIEM NAM , POC TO NAM
TREN THUOC CO TRUYEN VA KET QUA CAN THIEP
TAI BENH VIEN Y HOC CO TRUYEN
TINH NGHE AN (2023 - 2025)

LUAN AN TIEN SY Y HQC
Chuyén nganh: Dich t& hoc

M3 s: 97201 17

Can bd huéng din khoa hoc:
PGS. TS. Cao Ba Loi
PGS. TS. Duwong Dinh Chinh

Ha Ni, 2026




LOI CAM ON

T6i xin bay to 10ng biét on siu sic nhit t6i PGS. TS. Cao B4 Loi, PGS. TS.
Duong Dinh Chinh, di tan tinh chi dan giup d& toi hoan thanh luan 4n nay. T6i Xin
tran trong cam on!

PGS.TS. Hoang Pinh Canh Vién truong va Ban Giam ddc Vién Sét rét - Ky
sinh triing - Con tring Trung wong, cing toan thé can bo Phong Khoa hoc va Pao tao
Vién Sot rét - Ky sinh tring - Con tring Trung wong da tan tinh gitip d toi trong sudt
thot gian hoc tap va thuc hién dé tai nghién cuu.

PGS. TS. Lé Xuan Hung, PGS.TS. Nguyén Manh Hung, PGS.TS. Lé Tran
Anh, PGS.TS. Pinh Hong Duong, TS. Tran Quang Phuc, TS. Vii Thi Lam Binh da
¢6 nhitng ¥ kién quy bau giup t6i hoan thién luan an. S& Y té, S& Khoa hoc va Cong
nghé. Ban Giam déc, cung toan thé can bd Bénh vién Y hoc Co6 truyén Nghé An.

To1 xin bay té long biét on siu sic dén BS, Me, Vg, Con, gia dinh va ban be
dong nghiép da dong vién khich 1 t6i vugt qua moi khé khin gian khd hoan thanh
luan 4n. Luén 4n chi 1a budc dau trong su nghiép khoa hoc. Nhiing 161 cam on la
khong di1 vi 1am sao ké hét nhitng tinh cam that cao quy, nhung nhimng tinh cam d6
s& theo t6i trong sudt cudc doi khong bao gior thay doi!

Nghién cwru sinh

Ho Viin Thing



LOI CAM DPOAN

T6i xin cam doan day 1a cong trinh nghién ctru cta riéng t6i, cac sb lidu, két
qua nghién ctru trong ludn 4n 13 trung thuc va chua timg duoc cong bd trén bat ky
cong trinh nao khac. Chap hanh nghiém chinh cac quy dinh vé y dirc trong nghién

cuu y sinh hoc. N€u sai toi xin hoan toan chiu trach nhiém.

Tac gia ludn an

Hé Vin Thing
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PAT VAN PE

NAam 13 nhitng sinh vat c¢6 nhan va thanh té bao thuc sy, di dudng, sinh
san bang bao tir, phan bd rong rai trong ty nhién, phan 16n séng hoai sinh trong
dat, s6 it c6 kha nang ky sinh va gay bénh cho ngudi va dong vat. Udc tinh trén
thé gid1 ¢6 trén 1 triéu loai nam. C6 loai ndm c6 1oi, c6 loai ¢6 hai cho strc khoe
con ngudi [1], [2]. Vi sy da dang va phong phu clia ndm ngudi ta con xép nam
thanh 1 gidi riéng 1a “gidi nam”. Hién nay, khoa hoc da phat hién khoang trén
400 loai nAm c6 kha ning gay bénh cho ngudi [3], [4], [5].

Thudc cb truyén thuong dugc ché bién theo phuong phap nhu phoi, sy,
tam duong, mat... Trong diéu kién khi hau nhiét déi nong am cua nudce ta va
qua trinh bao quan, van chuyén, phan phdi khong t6t do thiéu thén phuong tién
va k¥ thuat bao quan, c&c thudc co truyén rat dé bi am méoc va nhiém cac doc
t6 ctia nAm nhu aflatoxin. C4c nha khoa hoc di xac dinh thudc ¢b truyén 12 céc
san pham sau thu hoach thuong nhiém céc loai nam Aspergillus flavus,
Aspergillus parasiticus, Aspergillus niger... trong d6 c6 vai tro y hoc quan trong
nhét 1 Aspergillus flavus (A. flavus) [5], [6], [7].

Nam khi hoai sinh & cac san pham ndng nghiép nhu lwong thuc, hoa qua
va duoc liéu sinh ra cac doc td. Cac doc td gé)m trén 20 loai aflatoxin nhu
aflatoxin B1, aflatoxin B2, aflatoxin G1, aflatoxin G2...[8], [9] va hang tram
loai Egotalkanloids, Ergotamine, ergocristine, ergokryptine cé tac hai vai stc
khoe con ngudi [10], [11], [12]. Khi nguoi st dung cac san pham nong nghiép,
thudc ¢o truyén nhiém nam va cé thé nhiém cac doc t6 aflatoxin. Poc to nAm
c6 thé gay nhiéu tac hai, dc biét 1a ung thu gan nguyén phat do doc t6 aflatoxin
[13], [14]. T6 chtc Y té thé gidi (WHO) ndm 2018 va To chic Nong Luong
thé gidi (FAO) khuyén céo aflatoxin va fumonisin B, (FB1) can duoc kiém soét
chit tr& trong cic san pham nong nghiép va cac san pham lam thude cb truyén.
Céac nude can cd bo cong cu 1a khung phap Iy du manh giam sat ham luong
aflatoxin ciing cac doc to khac do nam sinh ra, phat trién cac k¥ thuat phat hién

nam, phat hién cac doc t0 do nam nham kiém soat tir khau san xuat dén luu



thong phan phdi cac san pham nong nghiép — dugc liéu, nham bao vé strc khoe
ngudi tiéu dung [15], [16]. Nam 2020, Mary T. Fleycher da tong hop cac nghién
ctru tai Pakistan cho thidy mirc d6 6 nhiém aflatoxin trim trong, 6ng da nhan
manh su can thiét vé tinh an toan thuc pham va cac san pham ndng nghiép, dic
biét can kiém soat chat tré& aflatoxin B1, aflatoxin By, aflatoxin G;, aflatoxin
G2 Vi cac chat nay gay ra rui ro rat 16n cho sirc khoe con ngudi [17].

Tai Viét Nam, cho dén nay ¢ rét it cac cong trinh nghién ctru sau vé dich
t& hoc nhidm nim trén cac vi thudc cb truyén. Tai Nghé An Pau Huy Hoan
(2018), nghién ctru ty 1& nhiém nam va aflatoxin B1, mot cau hoi dit ra 1a ngoai
nhiém aftoxin B1 thi ty 1é nhiém céc aflatoxin B2, aflatoxin M1, aflatoxin M2
& thudc y hoc co truyén nhu thé nao?, trong khi ludn ton tai cac yéu té nguy co
6 nhiém ndm va cac doc chat do nAm. Véi tinh cap thiét ciia van dé va dé tra
101 cho céu hoi trén, chiing toi thuc hién dé tai: Mot s6 ddc diém nhiém néam,
déc t6 nam trén thuoc co6 truyén va két qua can thiép tai Bénh vien Y hoc Co
truyén tinh Nghé An (2023 - 2025), véi cac muc tiéu:

1. Xac dinh ty l¢ nhiém va thanh phd‘n lodi nam trong mot $6 Vi thuéce cé
truyén tai Bénh vién Y hoc Cé truyén tinh Nghé An, ndm (2023 -2025).

2. Phan tich ty 1é nhiém aflatoxin, thanh phan, nong dé cdc aflatoxin By,
aflatoxin By, aflatoxin Gy, aflatoxin G; trong cdc mdu thuéc c6 truyén tai Bénh
vién Y hoc Cé truyén tinh Nghé An, nam (2023 — 2025).

3. Bdnh gid két qud can thiép bang cdi thién méi truong vi khi hdu trong

kho bdo qudn thudc cé truyén



Chwong 1
TONG QUAN TAI LIEU

1.1. Mt s6 khai niém va thuét ngir sir dung trong nghién
1.1.1. Khdi niém vé nim

Nam la nhitng sinh vat c6 nhan that va thanh té bao thue su, di dudng,
sinh san bang bao tir, phan bd rong rdi trong ty nhién, phan 16n sdng hoai
sinh trong dat, mot sb it c6 kha niang ky sinh gy bénh cho thuc vat va dong
vat. Nam duoc xép vao 1 trong 5 loai hinh thai tao nén su séng trén trai dat.
N4m c6 vi tri phan loai hoc nhu sau [18]:

Gioi: Fungi

Nganh: Ascomycota
Lép: Saccharomycetes
Bo: Saccharomycetales
Ho: Saccharomycetaceae
Chi (giéng): Aspergillus; Penicilium..

1.1.2. Ndm y hoc

Nam y hoc (Medical mycology) nghién ctru ndm ky sinh ¢ nguoi, va
ty nhién vé dic diém sinh hoc, kha nang gay bénh, chan doéan, diéu tri va
phong bénh do ndm giy nén. Hau hét cac loai ndm y hoc ¢6 kich thudc nho
chi phat hién bang kinh lap hoic kinh hién vi nén goi 1a vi nim [19], [20].

Pa sb cac nha khoa hoc trong va ngoai nudc hién nay déu phan chia cac
bénh nam thanh hai nhém bénh [3], [21] chinh la: Nhom nim da va nAm ngoai
bién (Dermatophytosis) [22], [23], thudng gip céc loai ndm ua keratin va chat
acid béo; Nhom nam ndi tang nhu: N4Am mau, nAm phéi, nam djch néo tuy, nam
duong tiéu hoa, ndm dudng sinh duc. Ngoai ra con c6 mot sd cach phan loai
bénh ndm béng vi tri tén thuong lam sang va vi tri ky sinh, nhu: N4im da, nim

toc, nam phoi, nam sinh duc, nam ti€u hdéa. Nam gay bénh cho nguoi co tinh



chat co hoi, nhat 1a ¢ nhiing ngudi suy giam mién dich nhu nguoi nhiém
HIV/AIDS, ngudi dai thao duong, ngudi nhiém cac virus c¢6 kha ning dan ap
mién dich [24], [25].
1.1.3. Ném méc

N4im mdc ky sinh gy bénh chu yéu o thuc vat, luong thuc, thuc phém,
mot sd loai gy bénh tryc tiép cho con ngudi, nhung thuong gian tiép qua cac
ddc t6 ctia nAm nhu céac doc t6 aflatoxin, ochatoxin, fumonisin, thuong gap cac

loai nAm Aspergillus spp, Penicilium spp [3], [7], [17].

Aspergillus fumigatus Aspergillus flavus Aspergillus niger
Hinh 1.1. Hinh dnh mét sé loai Aspergillus (nguén CDC-USA)

T6 chirc Nong Luong thé gigi (FAO) uéc tinh hang naim 25% san luong
lwong thuc, thuc pham phai hily bo do 6 nhiém nam va cac doc t6 ciia nam.
Nguyén nhan la do ¢6 han ché trong thu hoach, bao quan, dac bi¢t tai Chau Phi
thi tinh trang 6 nhiém cac chat doc do nam sinh ra 1a rat trAm trong, anh hudng
rat x4u t6i strc khoe ngudi dan [26]. Tinh trang nhiém doc t6 do nAm c6 xu
huéng ngay cang ting cao trén toan thé gidi nhat 1a & Nam A, chau Phi [27],
FAO khuyén cdo cac nudc can co cong cu hitu hiéu kiém tra gidm sat ham
lugng céac chit doc do nim sinh ra trong luong thuc, thuc ph:flm dé bao vé stre

khoe nguoi dan [26].



1.1.4. Lich sir nghién ciru ném va dic té nim trén thé givi

Nam Aspergillus spp da dugc cac nha khoa hoc x4c dinh 13 loai ndm c6
vai trd vO cliing quan trong gy ra tinh trang 6 nhiém ndm ¢ thuc pham, cac ché
pham nong nghiép, cac ché pham thudc ¢b truyén... Aspergillus spp 1an dau tién
duoc Xép vao danh myc nAm y hoc 1a nam 1729 béi mot linh muc va la nha sinh
vat hoc ngudi Y Pier Antonio Micheli. Ong da quan sat nam dudi kinh hién vi
va mé ta ndm c6 hinh dang ctia mot aspergillum (voi phun nudce). Sau nay nhiéu
nha khoa hoc d4 nghién ctru va mo ta “Aspergillum”, va thay day 1a loai sinh vat
sinh san vo tinh, cdu trac hinh thé dién hinh twong tu nhu hinh anh dai phun nuée
hoic bong hoa ctc, sinh san vo tinh. ..gidng véi mo ta ctia Pier Antonio Micheli.
Ngay nay Aspergillum dugc cac nha khoa hoc dat tén chinh thirc trong muc luc
ctia nganh ndm 1a Aspergillus spp [3], [28], [29]. Bing két hop k¥ thuat PCR
va giai trinh tu gen két hop véi cac ki thuat truyén théng cac nha khoa hoc da
xac dinh Aspergillus spp cé 700 loai trong do c6 19 loai gay bénh cho nguoi [30],
[31], [32], cac loai phd bién gom Aspergillus flavus; Aspergillus moninus;
Aspergillus parasiticcus; Aspergillus elegans, Aspergillus fresenii, Aspergillus
melleus, Aspergillus pertrakii, Aspergillus sulphureus, Aspergillus screrotium.

Ngay nay, cac k¥ thuat sinh hoc phan tu, giai trinh ty gen... Ba dugc ung
dung ngay cang nhiéu dé chan doan x4c dinh ty 1, thanh phan loai ndm ciing
nhu vai tro sinh doc td va vai trd y hoc ctia nam [33], [34].

Nghién ctru tai Brazil cia Fabiana Aparecida Couto (2014), vé su da
dang quan thé ndm dang soi trong cac hat ca phé trong theo cach truyén thong
va hitu co, két qua: Tir 18 mau ca phé di phan 1ap dugc 346 chung ndm, véi 32
loi, 12 chi gdm: Aspergillus, Penicillium, Fusarium, Cladosporrium, Mucor,
Rhizopus, Trichoderma [34]. Margit Hummel (2004), st dung ky thuat PCR
16ng chan doan nhiém A. fumigatus chung ATCC 9197 & chudt [35]. Két qua

nghién ctru d@ mé duong cho cac nha khoa hoc sau nay sir dung phuong phap



PCR 16ng dé phat hién DNA cua A. fumigatus nhu nghién ctru cua Tang Xuén
Hai [36]. White .P.L (2006) [37], Dirina Pickova (2021) [38].

Tai Thd Nhi Ky Dirina pickova (2021), c&c nha khoa hoc da phat hién 100
ngan con ga tay con da chét do cin bénh “X”, nguyén nhan an lac Brazil nhiém
Aspergilus flavus, tir diy cac nha khoa hoc da x4c dinh dugc mAu thirc an c6 ndng
d6 aflatoxin vuot ngudng an toan nhiéu lan. Pén nay cic nha khoa hoc di xac
dinh duoc trén 20 loai aflatoxin va dugc mo ta k¥ trong cac cong trinh khoa hoc,
trong d6 co vai trd ndi bat cua aflatoxin B1, B2, G1 va G2. Bén nay viéc phong
chéng 6 nhiém aflatoxin trong cac san pham ndng nghiép sau thu hoach da tro
thanh van d¢é strc khoe toan cau [38]

1.1.5. Lich sit nghién ciru ndm va déc té nam tai Viét Nam

Tai Viét Nam, cac cong trinh nghién ctru vé ndm mdi chi xuat hién tir
dau thé ky 20 boi cac nha khoa hoc Phap va mot sb it cong trinh ctia nguoi Viét.
Viéc nghién ctru méi duge béo cao nhiéu trong nhimg nam gan day. Hién nay
v6i su phat trién cta khoa hoc trong d6 ¢6 cac k¥ thuat méi nhu: Enzym, mién
dich hoc, cong nghé PCR...da lam cho viéc nghién ctru nam dat dugc nhiéu
thanh tuu [39], [40], [41]. M6t s cong trinh tiéu biéu:

- Do céu tao clia cac té bao ndm c6 thanh vach va c6 khoang tréng giita
nhan va thanh té bao vi vay viéc diéu tri ndi khoa hét strc kho khin, nhiéu
truong hop phai sir dung ngoai khoa két hop voi ndi khoa. Viéc nghién ctru
chat khang nam Aspergillus spp da phat trién manh ca ¢ trong va ngoai nudc
tuy nhién két qua van con han ché [42], [43], [44].

Tai nudc ta, cac cong trinh nghién ciru vé ndm & thyc pham phat trién mudn
hon nghién ctru ndm gy bénh & ngudi, tuy nhién da c6 nhiéu cong trinh nghién
ctru ing dung cac k¥ thuat sdu nhu: Mién dich, sac ky 16ng hiéu ning cao, sic ky
khéi phé), ky thuat PCR dé xéac dinh sy ¢6 mat ctia ndm va doc td cia nAm mdc,
dién hinh la nghién citu ciia:

- Nguyén Dinh Nga (2012), nghién ctru nhim nim va aflatoxin trong mot



sO duoc liéu tai & Quéan 5 Thanh phd H6 Chi Minh bang dinh danh loai dua vao
hinh thai hoc va dinh luong aflatoxin béng Kit ELISA, két qua: 86/141 mau duoc
liéu khao sat c6 mic d6 nhiém nim vuot ngudng 500 CPU/gam, céc loai nam
thuong gap 1a A. niger, A. flavus, A. glaucus, Penicilillum va ndm men, c6 31/55
mau c6 ham luong aflatoxin B1 vuot ngudng 5 ppb chiém 56,36% [14].

- Ly Thu Huong (2012), nghién ctru tinh trang nhiém nim trong dat va
ré cdy trong bang k¥ thuat sac ky khi 16ng hiéu ning cao xac dinh sy ¢6 mit va
ham lugng cac chat doc té do nam sinh ra [42].

- Bui Thi Mai Huong (2012), nghién ctru 6 nhiém cac chat doc do ndm
trong gao bang k¥ thuat sac ky khi 1ong hiéu ning cao, bang cach tinh toan
lugng tiéu thu gao, ngd va su tich lily cac chit doc aflatoxin B1 va fumonisin
B1 tac gia dd dwa ra nguy co K gan ¢ ddi tuong nghién ctru [13].

- Pau Huy Hoan (2018), nghién ctru 505 mau thudc co truyén tai cac
bénh vién tinh Nghé An bang nudi cdy ndm trong moi trudng Saboraud két hop
dinh luong aflatoxin bang k¥ thuat sac ky khi 1ong hiéu ning cao, két qua cho
thay: Ty 1& nhiém nam 51,8%, nhiém aflatoxin la 4,75%(24/505). Trong 24
thudc ¢6 truyén nhiém aflatoxin c6 66,66%(16/24) vuot tiéu chuin Viét Nam
cho phép (QCVN 8-1:2011/BYT) [46], [47].

- Nguyén Thu Mai va CS (2009), phan 14p nim tir hat ddu phong & cac
chg Thanh phd Céan Tho, sau khi dinh danh so bd bang k¥ thuét hinh thai da
xac dinh dugc 4 loai Aspergillus gdm Aspergillus flavus, Aspergillus oryzae,
Aspergillus niger, Aspergillus ficunum [48] .

- Tai Tay Nguyén Nguyén Vil Thuan va CS (2022), nghién ctru mtrc do
nhiém nam va aflatoxin trong ngd, lac tai mot s6 gia dinh huyén Ea H'leo, Cu
M' Gar, Kroong Pic tinh Pak Lak két qua c6 48,7% mau ngo, lac nhiém nam
vuot tiéu chuan cho phép, trong dé 56,6% mau ngd, 33,3% mau lac, da xac

dinh chung Aspergillus flavus trong 14,1% mau ngd, 11,8% mau lac. Ty 1¢



nhiém aflatoxin chiém 12,7% ctia cac mau ngd, lac [49].

Nguyén Thi Xuan va CS (2022), ciing c6 nghién ctru vé tinh trang sinh
doc t6 aflatoxin trong cac mau ngd, lac va dat trong bang ki thuat PCR, tir 32
chung nim dugc phéan 1ap d3 xac dinh dugc 4 chung cho két qua (+) voi 4 gen
aflr, avfa, omtA va ver-1 c6 vai trd sinh aflatoxin [46]. Lé Thi Hoang Yén va
CS (2025), nghién ctru 6 nhiém aflatoxin trong twong truyén théng, két qua: co
35/38 mau tuong khong phat hién dugc aflatoxin, chi co6 3/38 mau c6 ham
luong aflatoxin co6 aflatoxin nhung dudi ngudng cho phép theo tiéu chuan
QCVN 8-1:2011/BYT. Két qua nay khang dinh cac thuc pham 1én men truyén
thong rat an toan néu duoc thuc hién ding quy trinh k¥ thuat [50]
1.2. Pic diém dich t& nhiém nam
1.2.1 Tac nhan ném

1.2.1.1. Phén b6 cua cdc loai nam

Nam mdc c6 hai gay hong luong thuc, thyc pham, hong cac san pham
noéng nghiép sau thu hoach, chi mot sd it c6 loi nhu nAm twong, ndm men bia.
Trong dé tai ndy chi dé cap nghién ctru cac loai ndm c6 hai cho cac mau thude
cd truyén va stic khoe con nguoi. C4c tdc nhan nam gay hong thuc pham co
nhiéu loai A. fumigates, Aspergillus flavus, Aspergillus moninus, Aspergillus
parasiticcus, Aspergillus elegans, Aspergillus fresenii, Aspergillus melleus,
Aspergillus pertrakii, Aspergillus sulphureus, Aspergillus screrotium,
Penicilium viriditum, Penicilium spp, phd bién nhét 1a Aspergillus flavus [45],
[47], [48], ndm phan bd nhu sau:

- Nam trong kho chira chu yéu 1a Aspergillus spp va Penicilium spp

- N4m ngoai dong rudng Fusarium spp va Trichothecenes spp

Nhu vay, tac nhan ndm trong cac vi thude cb truyén cha yéu 1a Aspergillus
spp va Penicilium spp, trong d6 vai trd quan trong nhét 1a Aspergillus flavus,

Aspergillus niger. Ndm thuong ky sinh chi yéu trong cc san phdm nong nghiép



va cac ché pham thudc ¢6 truyén thudng gip 6 ct, qua mbe nhu: Gao, lac, vimng,
ngd méc. .. ké cac cac vi thudc dong y do bao quan khong tot. O diéu kién thuan
lgi nAm moc thanh sgi ¢6 mau tréng bac nhu khoi, ¢6 thé ton tai & dang nam
men ¢6 hinh ciu hodc bau duc. NAm phat trién rit manh trong diéu kién do 4m
cao > 70%, nhiét do > 25°C, thiéu anh sang, toc do gio6 nho < 0,5 m/gidy [51],
[52]. Khi Ky sinh trong cac san pham nong nghiép nhu gao, ngd, sin va cac ché
pham déng dugc...ndm san sinh ra nhiéu doc to mycotoxin, trong nhom
mycotoxin nguy hiém nhét & aflatoxin va ochratoxin day la nguyén nhan gay
ra ngd doc thuc pham cip va man tinh [53], [54], [55].

1.2.1.2. Vai tro sinh aflatoxin ciia cdc lodi ndm

Bang ky thuat PCR dinh danh loai nAm va k¥ thuat xét nghiém aflatoxin
& timg mau nhidm ting loai ndm cac nha khoa hoc da chting minh aflatoxin
duogc sinh ra tir Aspergillus ochraceus 1a chi yéu [56], [57], [58], ngoai ra mot
s6 loai Aspergillus elegans, Aspergillus fresenii, Aspergillus melleus,
Aspergillus pertrakii, Aspergillus sulphureus, Aspergillus screrotium...ciing tao
ra aflatoxin va ochratoxin A véi luong nho. Céc loai nam Penicilium spp c6 kha
nang sinh aflatoxin A bao gdm: Penicilium viridicatum, Penicilium verrucosum,
Penicilium chrysogenum, Penicilium commune, Penicilium cyclopium,
Penicilium palitans tuy nhién ham lugng aflatoxin khong 16n [57], [59], [60].

- Tai Trung Qudc, nén y hoc cb truyén phat trién tir hon 5000 nim trudc,
viéc su dung thdo dugc 1a cay, con lam thude duoc sir dung rong rai, trong qua
trinh ché bién mot ty 1¢ khong nho nhiém nim va cac san pham chuyén hoa cta
nadm méc nhét 13 aflatoxin B1, B2, G1, G2 vi vay, can dua quy trinh xac dinh,
phan tich aflatoxin nham kiém soat chat luong thdo dugc la can thiét. Nam
2020, cac nha khoa hoc Trung Qudc di tong hop, phén tich tir cac bao céo trong
nude vé ty 1& nhiém nim va phan bo rong rdi nhat cling nhu vai trd sinh ddc to

aflatoxin cua Aspergillus flavus. Két qua bao céo cho thiy nhiéu méu thuc
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pham c6 ham luong aflatoxin vuot ngudng nhiéu lan cho phép [61], [62].

- Pao Thién va CS (2012), nghién ctru mé hinh héa va du bao qué trinh
phat trién ciia nAm nham danh gia kha ning nay mam va phat trién cta cac loai
nam trén thuc pham, ché pham ndng nghiép, thude ¢b truyén... trong mot diéu
kién vi khi hau nhit dinh. Thoi gian ndy mam 1a mot tiéu chi dau tién va can
thiét dé xac dinh tudi tho va han st dung cia mot san phém thuc phﬁm. Vi song
song voi qua trinh phat trién cia ndm 1 qua trinh sinh doc to, doc to san sinh
nhiéu nhat vao giai doan tir ndy trdi tang sinh vé s6 luong phat trién thanh nim
soi. Nam sinh doc t& nham muc dich canh tranh, tiéu diét cac vi khuan, virus
Vva céc sinh vat khac vé ngudi dinh dudng ctia nAm [53].

1.2.1.3. Nam Aspergillus spp

Aspergillus spp c6 kha ning sinh doc t6 nhiéu nhat trong cac loai nim y
hoc, cac doc t6 chu yéu 1a aflatoxin chiém tdi 90% doc t6 ciia ndm. Aspergillus
spp ¢6 700 loai trong d6 c6 20 loai gay bénh cho nguoi. Aspergillus spp c6 cac
dic diém sinh hoc co ban nhu sau: La nim soi, phan 16n song hoai sinh trong
dat, trong cac ché pham nong nghiép ké ca cac ché pham thudc ¢ truyén, trong
phan chim, 16ng ctia cac loai gia cAm sinh ra rat nhiéu bao tir rung dinh ky phat
tan theo gio, do d6 con nguoi thudng xuyén tiép xic véi bao tir nam [29], [40],
[42]. B6 phan bao tir ciia ndm Aspegillus spp c6 ciu trac dic biét gdm: Dinh bao
dai moc tir té bao chan, ngon dinh bao dai, tiéu bao dai, trén tiéu bao dai sinh ra cac
bao tir co kich thudc (2-5 um), trong nhu bong hoa cuac [18]. Aspergillus spp la
nam ua khi, chinh vi vay khi gy bénh & phdi thuong [63], [64].

1.2.2. Puong |an truyén ciia nim

Trong ty nhién cac bao tir nAm nho gio phat tan trong khong khi khi tiép
xuc véi lvong thuc, thuc phém, ché phém sau thu hoach néu gap diéu kién
thuan loi nhu nhiét 46, d6 am, dinh dudng phii hop sé& phat trién thanh soi ndm

va khuan lac nam [2]. D061 véi con nguoi, hau hét cac loai nam c¢o6 duong truyén



11

bénh qua ho hap, cac bao tir ndm phat tan trong khong khi, con ngudi tiép xtc
hit thd cac bao tir ndm vao phoi. Ngoai ra mot sd loai ndm c6 thé xam nhap vao
co thé qua dudng da, niém mac qua tiép xtc truc tiép...[2].

1.2.3. Khoi cim thu

DPdi vai thude ¢b truyén, lvong thuc, thuc phém va tu nhién: Cac bao tir
nam nhd gio phat tan trong khong khi khi tiép xtc véi lwong thuc, thuc pham,
ché pham sau thu hoach néu gap diéu kién thuan loi nhu dinh dudng day du,
d6 am cao, nhiét d6 phu hop, cuong do tia birc xa thap....s& phat trién thanh soi
nam va khuan lac nam, dong thoi sinh ra doc t6 aflatoxin gay hai cho thuc pham
va thubc co truyén[2].

Pbi v6i nguodi: Khdi cam thu cia cac loai ndm Aspergillus spp va
Penicilium spp ciing nhu céc loai nAm khac 1a nguoi suy giam mién dich nhu
nguoi bénh HIV/AIDS, dai thao dudng, ngudi bénh lao hang, nguoi séng trong
moi trudng Am udt trat trdi mat vé sinh, thiéu anh sang [64], [65].

1.2.4. Cdc yéu té lién quan dén nhiém nim

Céc yéu t0 lién quan dén nhiém nam trong thudc cb truyén co rat nhiéu,
trong d6 mot s6 yéu tb co vai trd quan trong nhu: Vi khi hau pht hop cho nim
phat trién, diéu kién bao quan kém, tinh trang dinh dudng noi nam ky sinh phu
hop va cac yéu td vé kién thirc, thai do, thuc hanh phong chéng nhiém ndm cta
ngudi dan. Két hop voi cac yéu t6 mién dich cta vat cha 1a dong vat 1a nguyén
liéu 1am thudc 6 truyén [66].

1.2.4.1 Cdc yéu té vé khi hiu va vi khi hdu

Bao gom: Cac yéu t6 khi hau va vi khi hau. Yéu t6 khi hau 1a chi khi hau
ciia mgt vung, mién, mot dia phuong. Vi khi hau la cac yéu td nhiét do, do am,
tbc do gio, cudng do anh sang trong mot pham vi hep nhu 1 phong lam viéc, 1
nha xudng. Trong pham vi nghién ctru nay 1a cac yéu té vi khi hau trong kho

bao quan thudc cod truyén, gom:
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- Nhiét d6 trung binh > 25°C, thudng xuyén thay ddi ciing lam cho ndm
phat trién. NAm sinh doc t6 manh nhat & nhiét d6 28°C dén 30°C

- Pd 4m cao, néu d6 Am tuong ddi cao > 70% .

- Tc dd gid co tac dung phat tan cac bao tir nAm ra mdi truong xung
quanh. Nam phat trién manh & moéi trudng co toc d6 gid < 0,5m/s hodc > 1m/s

Nhiém aflatoxin trong cac san pham néng nghiép dbi v4i con ngudi da
tré thanh van dé stic khoe toan cau, c6 nhiéu yéu té anh huong dén sy hinh
thanh va phét trién nAm nhu: Thoi tiét nong am, thiéu phuong tién va ki thuat
bao quan c6 vai trd then chét trong qué trinh 6 nhiém nidm trong thuc pham,
quy trinh ché bién, van chuyén va phong tuc tap quéan sir dung thuc pham sau
thu hoach ciing c6 vai tro quan trong. T6 chirc ndng lwong thé gigi khuyén céo
moi quéc gia can ¢6 bd tiéu chuan giam sat aflatoxin, k¥ thuat dinh luong
aflatoxin, ngudng an toan cho phép va dong thuoi nang cao kién thirc cia nguoi
dan trong phong chong nhidm doc t6 sinh ra do nhiém nim [67]

Tai Viét Nam va Thé gi6i c6 mot sd cong trinh nghién ctru vé cac yéu to
lién quan dén nhiém nam [41], [47], cac tac gia ciing c6 chung két luan sy két
d6ng thoi 3 yéu t6 vi khi hau nhiét do cao, dd 4m cao, toc do thong gio nho 1a
diéu kién thuan loi cho ndm phat trién.

- Bao Thién va CS (2012), da nghién ctru mo6 hinh héa va du doan qua trinh
phat trién ctia nAm nhdm muyc dich danh gia kha ning nay mam va phat trién cta
cac loai nam trén thuc pham, ché pham nong nghiép...tac gia da ap dung mo hinh
ctia Gompertz nhu sau [53]:

MG hinh Gompertz: P = A exp (- exp [ume/A (1-t) +1]) (1)

M©6 hinh Logistic: P =Pmax/[1 +exp (K (1 +1)] (2)

Ung dung cic mo hinh trén, c6 thé woc luong duge thoi gian can thiét dé
dat dugc ty 1¢ (%) bao tir nam nay mam nhét dinh. Vi dy, thoi gian can c6 dé tai

d6 c6 50% sb bao tir nay mam dugc tinh toan theo phwong trinh (1):
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t,= 4+ Al(ume (3) vat,= t 1an lugt cho cac phuong trinh (1) va (2).

Thoi gian nay mam 1a mot tiéu chi dau tién va can thiét dé xac dinh tudi tho
va han st dung ctia mot san phém thuc phém. Su nay mam danh dau su bt dau
xut hién hé soi ndm trén cac san pham thuc phiam va ché pham déng dugc. Tuy
nhién, cac bao tr ndy mam can phai duoc quan sat dudi kinh hién vi, theo két qua
nghién ciru da xay dung duoc cac md hinh nham du doan su phét trién va nay
mam ctia mot sb loai ndm cu thé theo hinh 3 v&i hé sd hoi quy xép xi 1. V&1 kho
khan gap phai khi soi nam khong 13 cac c4 thé riéng biét nhu truong hop thuong
gip voi vi khuan, vi vay can xay dung mot phuong phap danh gia kha nang phat
trién cua cac loai nAm. Trén méi truong rin, phuong phap thudng duoc sir dung
la x4c dinh su phat trién cta duong kinh khuan lac cia mot bao tir (hoac mot sb
luong bao tir nhit dinh) theo thoi gian (mm.d ). Vi phuong phap nay, gitp Xac
dinh duoc thoi gian tré hay thoi gian bat dau c6 su nay mam ctia nam. Thoi gian
tré cling s& phu thudc vao sb luong bao tir ban dau [53].

Ngoai nghién ctru ciia Pao Thién, Phan Thi Kim Lién (2019), c6 nghién
ctru vé anh huong cac diéu kién nhiét 6, hoat d6 nude theo mua vu 18n sy ho
héap va ton that chat kho Téac gia nhan thdy ¢ diéu kién (27°C, 30°C, 33°C) va
hoat @6 nudc (0,93 aw, 0,96 aw va 0,99 aw) 1én toc d6 ho hap (R), va ton that
chat kho (Dry matter losses -LDML) trén gao nhiém Aspergillus flavus, két qua
cho thay: tai 30°C va 0,99aw c6 anh huong nhiéu nhat dén téc do ting truong
ctia nAm, lwong CO2 sinh ra trong qua trinh ho hap 1728gC0O2/kg & ngay thir
10 va ton that hat gao dat 56,7%. Tir két qua nay nhom tac gia c6 khuyén céo
ngudi dan nén bao quan gao & hoat do nude thap dé han ché nam phat trién va
sinh ddc t6 tranh hao hut chit luong gao [68]

1.2.4.2 Cdc yéu t6 vé diéu kién bdo qudn

Theo T6 chiac Nong Luong Thé gisi (FAO), khoang 50,0% san pham
ndéng nghiép sau thu hoach nhiém nim trong d6 25% ngii cdc cung cap cho con

ngudi ¢6 chira mot lwong mycotoxin va aflatoxin. Nguyén nhan do han ché
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trong khau thu hoach, bao quan, dic biét tai Chau Phi thi tinh trang 6 nhiém
cac chat doc do nidm 1a rat tram trong, anh hudng rat x4u toi stre khoe nguoi
dan [26], [54]. Cac nha khoa hoc cing thong nhat nhan dinh cac yéu t6 lién
quan dén tinh trang nhiém nam trong luong thuc, thuc pham la: Chét liéu bao
261 bao quan cac san pham sau thu hoach, ké ca cic san pham déng dugc bang
chét liéu gi? C6 dam bao kin, khéng ché d6 Am, nhiét do, ngan khong cho bao
tr nAm xam nhép hay khong; Cac chat bao quan cac san pham sau thu hoach nhur
cac san pham dong duoc, vé nguyén tic khong duoc phép str dung cac hoa chat
bao quan, chi sao khd, bao géi kin. .. nhung trong thyc té nhiéu nha thudc sir dung
hoi luu huynh ¢ dang xong khéi nham tiéu diét cac mam bénh va nam. Pay 1a mot
hoa chit doc c6 hai cho sirc khoe con ngudi; Cac yéu td vé diéu kién canh tac va
héa chat bao vé thuc vat...khong tdt cling lam cho cac vi thube dong dugc
nhiém cac mam bénh nam.

1.2.4.3. CAcC Yéu t6 vé thuc hanh bdo qudn thudc cé truyén va cdc sdan
pham sau thu hoach

Cho dén nay, tai Viét Nam gan nhu chua c6 nghién ciru vé kién thuc,
thai ¢6 va thuc hanh phong chéng nam cho thube ¢6 truyén [46], [47]. Viéc bao
quan thude chu yéu dua vao kinh nghiém dan gian nhu: Phot, séy, tam, udp,
bao quan noi kho rao [69], [70]. Khi thudc c6 dau hiéu mdc thi phoi, sdy dé sir
dung lai, diéu nay la hét st nguy hiém vi: Poc td cta nhiéu loai ndm rat doc
vO1 gan, than, tiy xuong... chi co rat it nghién clru vé kién thire, thai do, thuc
hanh phong chéng nam cho thuc pham va thudc ¢ truyén cia ngudi dan ciing
nhu can b0 y té, mot s nghién ctru nhu:

- Nghién ciru ciia Dang Bich Thuy (2008), tai Kién Xuong - Thai Binh
vé thue trang nhiém nam va kién thire, thai do, thuc hanh cia nguoi dan vé O
nhiém nidm cua cac san phém sau thu hoach cho théy ¢ 35,6% sd mau lac,
48,9% s6 miu dd tuong duoc bao quan trong cac ding cach, ty 16 nhiém ndm

& lac 13,3% va 24,4% mau d6 tuong, chi c6 13,8% ngudi dan hiéu biét ding
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cach bao quan va xir tri khi thuc pham bi nhiém nam [71].

- Nguyén Thi Hai (2017), x4c dinh ham lugng aflatoxin va xir Iy 6 nhiém
aflatoxin trong thuc pham bang acid sorbic két hop hap uét trong néng san, két
qua giam ham lugng aflatoxin B1 téi 90,8%, aflatoxin B2 giam t&i 84,1% va
aflatoxin G1, G2 giam 89,21%. Két qua nay cho thay xu Iy aflatoxin trong thyc
pham bang acid sorbic két hop hap udt day 1a phuwong phap lam giam ham
luong doc t6 do nam sinh ra rat c6 hiéu qua va co thé ap dung rong rai tai Viét
Nam [59].

- Pao Thién va CS (2012), dd nghién ctru thoi gian ndy mam 13 mot tiéu
chi dau tién va can thiét dé xac dinh tudi tho va han st dung ctia mot san phém
thue pham [53].

- Anima J Sirma va CS (2015), nghién ctru vé tinh trang nhiém aflatoxin
do ndm trong ngii coc va kién thuc, thai do, thuc hanh phong chéng ciia nam
ctia nguoi dan tai Kenya trong 408 mau thuc phim bang ky thuat ELISA va
phong van ho gia dinh, két qua 77,9% mau ngd nhiém aflatoxin, 92,9% céac
mau ké nhiém aflatoxin. Gan nhu 100% nguoi dan khong c6 kién thirc hiéu
biét vé ndm & thuc pham va phwong phap phong chéng nam [72].

- Gabriel Kigen va CS (2017), Nghién ctru tinh trang ung thu thuc quan
va cac yéu t6 lién quan tai Tay Kenya, nhom tic gia dd tim ra cin nguyén do
ham lwong fumonisin tir chudi thirc an c6 ham luwong cao gap nhiéu lan cho
phép, thuc pham bao quan kém, dic biét ngd 13 lwong thuc chinh nhiém doc td
nam, rugu nau tir ngd nén cling nhiém aflatoxin. Mt khéc, ty 1€ nhiém cac virus
HPV, viém gan B, viém gan C cua cong dong twong dbi cao da lam ty 1é bénh
tang cao. Cac yéu té vé kién thirc, thyc hanh phong chdng nhiém vi ndm cta
ngudi dan co lién quan dén tinh trang nhiém nim & thyc pham va viém gan B,

viém gan C trong cong dong [73].
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1.2.5. Tinh hinh nhiém ndm va aflatoxin & thwc pham, thuoc cé truyén va
cdc sdn phdam néng nghiép sau thu hoach

Theo FAO, khoang 25% ngil cdc cung cp cho con ngudi c¢6 chira mot
luong mycotoxin, trong d6 c6 aflatoxin B1 1a doc t6 phd bién va nguy hiém
nhat, chiém téi 75% luong cac doc t6 sinh ra do ndm [15]. Tai Chau A ty 18
nhiém mycotoxin cao hon Chau Au va Chau M7 do c6 han ché trong thu hoach,
bao quan sau thu hoach [15], dic biét tai Chau Phi thi tinh trang 6 nhiém céc
chat doc do nam sinh ra 1a rt trAm trong, anh hudng rat xau téi sic khoe nguoi
dan. Tinh trang nhiém doc t6 do nim c6 xu huéng ngdy cang ting cao trén toan
thé giai [26], [74] dicu nay thé hién rd trong C4c nghién ciru sau:

1.2.5.1. Tai Chdu Au, Chau My

Tai Chau Au va My chi phi hang nim do 6 nhiém doc t6 nAm udc tinh
1€n t61 100 triéu do la My. Banh gid hién tai nhan manh tinh hinh & chau My,
néng dan My tiét kiém khoang 17 triéu d6 la My mdi nam nhd giam thiéu thiét
hai do fumonisin va deoxynivalenol gay ra. Van dé 6 nhiém vi sinh vt trong
thao dugc tram trong khong chi & Chau A, ma ca & Chau My va nhiéu noi trén
thé gi¢i. Nam 2020, Carolina Miranda de Sousa Limma va CS (2020), nghién
ctru tinh trang nhiém vi sinh vat trong thao duoc, tc gia nhan thay déi tugng
st dung thao dugc nhiéu nhat 13 ngudi cao tudi va ddy ciing 1a ddi tuong cd
nguy co cao nhat mic cic bénh do vi sinh vét ky sinh trén thao dugc gay ra.
Tac gia nhan thay: C6 35,6% mau thao dugc c6 nhiém nam, 51,5% c6 nhiém
vi khuan, tong sd ¢6 31,8% mau thao duoc cd muic vugt ngudng an toan (> 10
5 CFU/gram), ¢6 31,5% mau thao duoc khong du diéu kién bao quan. Elisabeth
Streit va CS (2012), thong ké va phan tich doc t6 nAm trong 8 nim tai Chau Au
va Chau A ¢ 17 316 mau do an va nguyén liéu tho v6i cac chi sé danh gia
aflatoxin, ochratoxin A, deoxynivalenol Két qua 72% mau thuc pham (+) véi

1 doc t6 ndm, 38% nhiém tir 2 loai doc td ndm tr& 18n. Dic biét giai doan 2005
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ty 1& nhiém aflatoxin tir 32% da ting 1én 71% nam 2011 [75]. Tai Puc S. Drusch
(2003), ¢4 phat hién ra aflatoxin trong nudc ép hoa qua va hoa qua siy khé do
trong qua trinh bao quan, van chuyén...hoa qua bi nhiém nim [76]. Andre EI
Khoury va CS (2011), str dung k¥ thuat PCR-RFLP cua vung dém (vung giao
gen afld va afIR), sau d6 dung enzyme phan cét gidi han (RFLPs) dé nghién
ctru thanh phan loai nim gay nhiém doc aflatoxin & nho. Két qua: Céc san
pham sinh ra tir A. flavus chia thanh 3 doan 362, 210 va 102 bp, trong khi chi
c6 1 vi tri gidi han cua ¢ A. paraciticus sinh ra 2 phan doan 363 va 311 bp. Dua
vao két qua nay da dinh danh thanh phan cac loai nam gay bénh & cay va 14 nho
[77].

1.2.5.2. Tai Chau A va Chau Phi

Tuy c6 di sau chau Au va Bic My nhung nhiéu nha khoa hoc O chau Phi
va chdu A di co nhiing cong trinh khoa hoc c6 gia tri, v6i nhiing k¥ thuat
nghién ctru tién tién nghién ctru vé tinh trang nhiém vi ndm trong thuc pham
cling nhu vai tro ctia cac doc té clia vi nam véi sttc khoe con nguoi va cach
phong tranh [75], [78]. Tai Viét Nam da ban hanh danh muc thubc dong dugc
duoc bao hiém va tiéu chuan an toan véi man bénh ndm va cac loai thuc phém
ché bién sau thu hoach [70], [71]. Tai chau Phi va chau A, nhiém doc t6 ndm
gay ra nhimng thach thirc nghiém trong vé strc khoe va kinh té [79], [80].

- Xi - Chun Wang va CS (2016), di st dung k¥ thuat sic ky mién dich
dinh lugng ddc t6 ctia vi nam, thong qua dinh lugng phirc hop khang nguyén —
khang thé don dong khang fumonisin B, cho d§ nhay rat cao, phat hién nhanh
ngil cdc nhiém fumonisin B, ma cac dai phat hién mét thuong khong phat hién
dugc. Pay 1a xét nghiém uwu viét va hiru ich [81].

- Hyang Sook Chun va CS (2006), nghién ctru nguy co 6 nhiém cac doc
t6 alflatoxin trong thuc pham tai Han Qudc bang ky thuat ELISA dé sang loc,

sau d6 cac mau (+) dugc sir dung k¥ thuat sic ky 1ong hiéu ning cao (HPLC)
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dé dinh luong doc t6 [82].

- Muhammad Sajid va CS (2014), danh gia d6 nhay, do dac hiéu cua cac
kit ELISA chan doan nhanh thuc phidm nhiém aflatoxin, ochratoxin va cac doc
t6 nam khac ¢ nhiéu nghién ctru khoa hoc. Ong d3 c6 két luan 1a kit chan doan
nhanh chi gitip nha quan 1y xac dinh dinh tinh nhdm nang cao hiéu qua quan ly
an toan vé sinh thuc pham, khong cé gia tri dinh lugng [83].

- Nam 2017, El Khoury A va CS da sir dung k¥ thuat sac ky 1ong hiéu
ning cao xac dinh Alternaria va cac doc to khac cua nim trong 220 hoa, qua
sdy kho gém nho, ky tir, mo, cha 1a. Két qua c6 17 doc td ctia nAm mdc nhur
Alternaria, ochratoxin A, patulin, trichothecenes...két qua xac dinh ty 1& mau
nhiém it nhat 1 loai doc té 1a 64,6%(142 mau), ty 1é mau nhiém doc t6 thap
nhat 13 mo sdy kho 48,2%, cao nhat 1a ky tir 83,3%. Cac nha khoa hoc da két
luan Alternaria 13 chat doc co ban trong cic hoa qua say kho, ngoai ra c6 31,4%
s6 hoa qua sy kho co nhiém tir 2 dén 4 loai doc t6. Tir két qua nay cac nha
khoa hoc di dén khuyén cdo can co tiéu chuan an toan va giéi han cho phép
noéng do Alternaria trong hoa qua say kho [84].

- Nam 2019, Keng —Wen Lien va CS nghién ctru 1089 mau keo lac, bo
lac, lac nhap khau vao Pai Loan bang k¥ thuét sac ky 1ong/khéi phd song song,
két qua cac mau (+) voi ndm déu c6 ham luong trung binh 2,40pg/kg aflatoxin
B1, 0,41pg/kg aflatoxin B2, 0,19 p/kg aflatoxin G1 va 0,03ug/kg aflatoxin G2
[85].

- Nhiéu loai ndm sgi nhu Aspergillus, Monnascus, Muscor, Penicillium,
Rhizopus va Zymomonas duoc str dung dé I8n men cac san pham sita, ddu nanh,
tuy nhién cac loai nam nay ciing san sinh cac chat chuyén hoa co hai cho stc
khoe con nguoi [86], [87], [88]. Nam 2022, cac nha khoa hoc tai Han Qudc da
xac dinh dugc sy cd mat cua aflatoxin, alternariol, alternariol monomethyl

ether, ochartoxin A, rhizocin, T-2 va zearalenone, fumonisins va doc t& T-2 va
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zearalenone...co trong nguyén liéu th va cdc san pham trung gian, san pham

cudi cung [7], [82]. Tai Viét Nam va Thé giéi, cO mot sd cong trinh nghién ctru

vé tinh trang nhiém nidm va céc tac hai do nim vdi strc khoe con ngudi nhu:
1.2.5.3. Tai Viét Nam

Tai Viét Nam d3 c6 nhiéu cong trinh nghién ctru vé tinh trang nhiém doc
t6 do nim trong lwong thuc, thuc pham va cac ché pham nong nghiép, ké cac
cac nghién ctru tmg dung k¥ thuét chuyén sau dinh luong cac chat doc do ndm
ky sinh va chuyén hoa [89], [90].

- Pau Huy Hoan (2018), nghién ctru 505 mau thudc co truyén tai cac
bénh vién tinh Nghé An cho thy: Ty 1& nhiém nam bang nudi cdy trong moi
truong Saboraud 51,8%, trong d6 thude bac 1a 45,53%, thudc nam 72,8%, ty 16
nam soi 92,0%. Bang k¥ thuat sic ky khi cho thy 1¢ nhiém aflatoxin chung 1a
4,75%(24/505).Trong 24 vi thudc dong dugc nhiém aflatoxin ¢
66,66%(16/24) vuot tiéu chuan cho phép QCVN 8-1:2011/BYT [47].

- Pham Thi Ngoc Lan (2012), khao sat 6 nhiém thuc phém trén dia ban
thanh phd Hué, két qua cho thay: 11,1% mau nghién ctru ¢6 6 nhiém nam, trong
d6 13,6% mau keo, 19% mau tom ca muc [90].

- Bui Thi Mai Huong (2012), nghién ctru 6 nhiém chat doc do vi ndm
trong luong thyc, két qua: Ty 1é nhiém aflatoxim B1 & gao vuot ngudng cho
phép 12 17,1%, ty 1é nhiém fumonisin B1 vuot ngudng cho phép 1 6,3%; Trong
ngo ty 1€ vuot ngudng cho phép cua aflatoxin B1 1a 28,1% va fumonisin B1 1a
23,3%. B@ing cach tinh toan lugng tiéu thu gao, ngd va su tich liiy cac chit doc
aflatoxin B1 va fumonisin B1 tac gia da dua ra nguy co K gan ¢ hai xa Ta Phoi
va Hop Thanh: V61 aflatoxin & gao 1a 7,5/100 000 dan, ngd 5,2/100 000 dan;
Pdi véi fumonisin B1 do gao 1a 727,1/100 000 dan, do ng6 37/100 000 dan, ca
gao va ngo6 764,9/100 000 dan [13].

- Cung tac gia Bui Thi Mai Huong (2016), da nghién ctru ty 1é suét an
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nhiém doc t6 aflatoxin B1, ochratoxin A va fumonisins B1 & nguoi trudong
thanh tai Lao cai, Viét Nam, két qua cho théy: Véi 1134 mau thuc phém duoc
chudn bj tai cac gia dinh thi tinh trang nhiém aflatoxin Bl 1a 39,4
ng/kg/bw/ngay, ochratoxin 18,7ng/kg/bw/ngay. Ty 1& nay cao hon nhiéu lan gia
tri cho phép. Nguy co ung thu gan lién quan dén an thic an nhiém alflatoxin 13
2,7/100 000 truong hop/nam [91].

- Ly Thu Huong (2012), nghién ctru tinh trang nhiém nam va ochratoxin
A trong dat va ré cdy trong, két qua cho thay: Ty 1& nhiém ndm Aspergillus
niger va Penicillium viridicatum c6 kha nang sinh ochratoxin A 1a 43,75%, ty
1¢ nhiém nay thay doi tir 11,1% dén 62,5%. Ham luong ochratoxin phan tich
duoc & cac mau nhiém Aspergillus niger tir 0,7 — 12 ppb, cac mau nhiém
Penicillium viridicatum 0,5 dén 8 ppb [42].

- Phan Thi Kim Lién (2021), nghién ctru tai Pong bang Séng Ciru long
thiy gan 50%(91/184) mau thoc nhiém aflatoxin, 20%(9/46) mau gao nhiém
aflatoxin, trong d6 c6 3 mau thoc nhiém aflatoxin vuot ngudng cho phép
(> Spg/kg), nhiém aflatoxin phu thudc vao kién thurc, thue hanh cua nguoi dan
trong canh tac, ché bién, bao quan va van chuyén thoc gao [68].

1.2.6. Céu triic phén tir, co ché sinh aflatoxin va gdy déc ciia aflatoxin
1.2.6.1. Cdu triic phén tir, co ché gdy déc ciia aflatoxin

- Cdu tritc phan tie: Aflatoxin co 6 loai khac nhau riéng biét bao gom:
B1; B2; G1; G2; M1 va M3, aflatoxin B1 14 loai cuc doc chi can mot lugng nho
0,003 ppm tir lac mdc c6 thé gy ra u gan [5], [58]. Sau aflatoxin 1a nhém
ochratoxin dugc phat hién, cé 4 loai ochratoxin duogc biét dén 1a: Ochratoxin
A; Ochratoxin B; Ochratoxin C c6 2 loai la: loai 1 1a este etyl ciia ochratoxin A
va loai 2 1a este metyl ctiia ochratoxin A).

Tt ca cac ochratoxin déu c6 diém néng chay > 120°C va rat bén & nhiét

do cao, vi vay ochratoxin khong bi phé huy khi dun s61 & diéu kién binh thuong,



21

cac thuc phém, thube dong duoc bi nhiém vi ndm va di co cac san phrflm 1a chat
doc ochratoxin sinh ra do nim thi khong thé an toan khi sir dung ngay ca khi
dun s6i ky [5], [6], [58].

Bdng 1.1 Mt s6 tinh chit héa Iy ciia aflatoxin [58]

Aflatoxin Cong thirc phan tir Trong lwgng phan tir
Aflatoxin B1 C17H1206 312,30
Aflatoxin B2 C17H1406 314,30
Aflatoxin G1 C17H1207 328,3
Aflatoxin G2 C17H1407 330,3
Aflatoxin M1 C17H1207 328,3
Aflatoxin M2 C17H1407 330.3

- Co  ché gdy déc ciia aflatoxin

Hién nay chua c6 cong trinh nghién ctru nao vé LD50 cua aflatoxin trén
nguodi nhung cac nghién ctru trén dong vat cho thdy: Tho 0,3 mg/kg, lon
0,6mg/kg, méo 0,55mg/kg, cho 0,5-1mg/kg, vuon chau phi 2,0mg/kg. Cac loai
nam khi ky sinh san sinh ral8 doc t6 thudc nhom mycotoxin, nguy hiém nhét
la aflatoxin B1 [45], [55]. Trén thé gidi c6 nhiéu cong trinh nghién ciru:

- C. Dall Asta va P. Battilani (2016), thong ké, tong hop tir nhiéu nghién
clru vé ndm va vai trd cia cac doc td ndm nhat 1a cac dang bién thé cua aflatoxin
véi st khoe con nguoi [92].

- Goksun Demirel (2015), nghién ctru vai tro cua aflatoxin va fumonisin
B, (FB1) sinh ra do nAm Fusarium verticillioides cé trong cac nong san méc.
Thong thudng cac FB1 tac dong dén chuyén hoa sphingolipid véi khoi dau 1am
thay d6i cau triic phan tir lam bang cach thay doi qua trinh methyl hoa & than
va cac té bao gan, qua d6 1am thay ddi ADN gy ra ung thu gan va than. Ong
da str dung két hop giita k¥ thuat sic ky khi 16ng hiéu ning cao véi dau do
quang phd tir ngoai (HPLC-UV/DA) va methyl hoa chat hoat hda CpG boi phan
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ung methyl hoa dac hi¢u trong cac té bao Clone 9 va NRK-52F biéu mé gan,
than chudt dé x4c dinh ndng d6 FB1 [93].

Vai tro cua aflatoxin B1 va fumonisin B1 véi sy hinh thanh quai thai, di
tat ¢ thai nhi va say thai & phu nir dd duoc khang dinh. Hyang Sook Chun
(2006), st dung k¥ thuat ELISA dé sang loc, cac mau (+) dugc sir dung k thuat
sac ky long hiéu ning cao (HPLC) dé dinh lugng doc t6, két qua:109/694 mau
nghién ciru (+) bang k¥ thuat ELISA thi ¢6 32 mau nhiém fumonisin B1, voi
ham lugng > 48,6ug/kg ™, ¢6 28/32 mau trong gidi han cho phép (< 10pg/kg ™
). Dua trén luong tiéu thu hang ngay tinh ra lugng doc t6 fumonisin B1 hap thu
vao mdi ngudi dan trung binh 1a 6,42.10 7 ug/kg *bw/ngay. Nguy co ung thu
gan la 5,78.10 "ug/kg *bw/ngay véi nguoi (-) véi viém gan B va 1,48.10
bw/kg ™ /ngay va&i ngudi (+) véi viém gan B [82].

1.2.6.2. QU trinh sinh déc t6 alflatoxin ciia nam

Trong qua trinh ky sinh ctia ndm trén cac vi thude co truyén, nim sé& sinh

doc t6 ¢ cac diéu kién phu hop, qua trinh nhu hinh 1.2 sau:
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Hinh 1.2. Co ché sinh tong hop aflatoxin [58]
Qua trinh sinh doc t6 aflatoxin theo trinh tu 16 budc nhu sau:
(1)NOR (norsolorinic acid); (2) AVN (averantin);(3) HAVN:5'hydroxyaverantin
(4) AVNN (averufamin); (5) AVF (averufin); (6)VHA (vesiconal hemiacetal); (7) VAL
(versiconal); (8) VERB (versicolorin B); (9) VERA(versicolorin A); (10)DMST
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(demethylsterignatocystin); (11)DHDMST (dihydro demethylsterignatocystin); (12)
ST (sterignatocystin); (L3)DHST (dihydro sterignatocystin); (14)OMST, O-
methylsterignatocystin; (15) DHOMST (dihydro-O-methylsterignatocystin); (16) 4
loai aflatoxin gom: AFB, (aflatoxin B,) + AFB, (aflatoxin B, ) + AFG, (aflatoxin G,
) +AFG, (aflatoxin G, ). San pham cudi cing 13 4 loai aflatoxin B1, B2, G1,
G2, trong d6 aflatoxin B1 12 phd bién nhat, chiém 75% luong doc tb sinh ra.
1.3. Cac ky thuit xac dinh nhiém nam va aflatoxin

Pé phat hién nam c6 nhiéu k¥ thuat, cac ki thuat duoc ap dung: K thuat
soi tuoi; Nudi cdy nim trong méi truong Saboraud [18]; K5 thuat sinh hoc phan
tir PCR va giai trinh tu gen, k¥ thuat mién dich hoc x4c dinh sy c6 mit cta nam
thong qua doc té aflatoxin bang cac test chuan doan nhanh [94].

1.3.1. Ky thudt xdc dinh nhiém nim

1.3.1.1. Ky thudt soi twoi

Pé chan doan nhiém nim cho nhiéu loai mau bénh phém, thuc phém thi
k¥ thuat don gian nhat 1a soi twoi trong méi truong KOH20%, hodc nudc mudi
sinh ly [18], [95]. Soi I1&n vat kinh 40, ta s& thay soi nAm hozc nAm men ¢ hinh
dang dic trung. Néu 1a nAm Aspergillus spp voi cac dic diém soi ndm ngén,
phan nhéanh tao géc 45° va c6 bao dai trong nhu bong hoa cuc.

Nhuoc diém ctia phuong phéap nay 1a ty 18 phat hién nim thap, d& bo sot,
thuong ap dung két hop voi phuong phép nhudém soi. Tuy nhién, st dung k¥
thuat soi tuoi, co thé danh gia dugc tinh trang nhiém vi nam trong céc vi thudc
cd truyén va dé chinh xac hon ta c6 thé sir dung thém cac phuong phap nudi cay
nam trong moi trudng Saboraud sau d6 soi trén kinh hién vi s& cho hinh anh
dic trung cua cac loai nam [3], [94], [95].

1.3.1.2. K thudt nudi cdy ndm trong méi truong Saboraud

MGéi truong nudi cdy cac loai ndm thong dung nhét la Saboraud, véi cac

diéu kién pH = 5,5 (acide nhe) muc dich @c ché vi khuan phat trién, thong
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thuong khi nudi cdy ta c6 thé s dung két hop véi cloramphenicol va
cycloheximind, dé & nhiét d6 phong. Néu vé mua déng sau 1 - 3 tudn ndm moc.
Maéi truomg Saboraud gom céc thanh phan co ban sau [32], [96], [97]: (NH4)2
SO4: 5 gam. KH2PO4: 1 gam; MgSO4 + 2 H20: 0,5 gam; Dich chiét men:
0,05ml, thach tinh khiét: 20 gam; Nudc ct vira da: 100 ml; Khang sinh
cloramphenicol va cycloheximind cac loai khac. Sau khi nudi cay khuan lac
nadm moc, dua vao hinh thé soi nAm nhu cau trac soi ndm, bao dai, dinh bao
dai, bao tir... dé dinh danh loai. Cho dén nay, k¥ thuat nudi cdy ndm trong moi
truong Saboraud van 13 tiéu chudn vang chan doan nhiém nim.

1.3.1.3. Ky thudt sinh hoc phan tw PCR

Margit Hummel va CS (2004), di sir dung k¥ thuat PCR 10ng dé chan
doan A. fumigatus chung ATCC 9197 xam lan & chudt. Sau khi nuéi ciy 7 ngay
trén moi trudng thach Sabouraud ¢ 37°C, sau d6 rira bang dung dich nudc moéi
dang truong va hé thdng treo, loc qua té bao Becton Dickinson dé tao dich
huyén phu, tiép theo pha lodng & cac nong d6 khac nhau va st dung k¥ thuét
PCR dé phat hién ndm A. fumigatus. dng thdy rang ngudng phat hién 1a 10 -1
cfu ml™ cho mau, 1cfu ml~ cho ndo, 5 cfu ml™ cho 14 lach va dac biét 1a 10
cfu ml cho phéi va gan. Ong da di dén két luan sir dung k¥ thuat PCR 1dng
c6 thé phat hién ADN cua A. fumigatus ngay ca khi bénh nhan & tinh trang tai
phat nim thap [35]. Két luan cta 6ng dd mé dudng cho cac nha khoa hoc sau niy
sit dung phuong phap PCR 10ng dé phat hien ADN cua A. fumigatus nhu:
L.Klingspor (2006), Rosa de Lanos Frutos (2004), S.H. Mirhendi (2001),
Loeffler va White .P.L (2006))...[31], [37].

Nam 2011, White.P.L, Carlo Mengoli va CS, Bretaq S va CS da st dung
k¥ thuat phan tich ADN ctia cac ty thé ndm Aspergillus spp bang cach kiém soat
ndi bd PCR, tirc 14 PCR nham vao khu vuc gen spacer sao chép va kiém soét noi

b6 ITS. Két qua co 83% sé mau dugc phat hién duoc it nhat 1 1an voi kha ning
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phat hién 10 bo gen/1 ml, d0 nhay 86,1%, do dac hi¢u 93,6 %. Két qua cho
phép ciing mot lic phat hién nhiéu loai Aspergillus [37].
- Vi ciip moi ITS:

Hinh 1.3. Két qud PCR (+) véi Aspergillus sp va Candida spp [37]
[2: A. fumigatus; 3: A. nidulans; 4: A. flavus; 5: A. terreus; 6: A. terreus var.
terreus; 7: C. albicans; 8: C. tropicalis; 9: A. fumigatus; 10: R. oryzae; 11: (-)]
Két qua (+) & 384 bp: ASP 5: (5°GAT AAC GAA CGA GAC CTC GG3°); ASP

8: (5’TGC CAA CTC CCC TGA GCC AG3’); ASP1: (5°CGG CCC TTA AAT AGC CCG
GTC3’); ASP 7:(5’CCT GAG CCA GTC CGA AGG CC3’).
- Véi cdp méi ITS , : Két qua (+) & 180 bp cua A. fumigatus, trinh tu cac

nucleotid nhu sau:
AF4: (5 GCGCACAAGTAGAGTGATC3’);
ARL: (5GCGTTCCTCGGTCCA3’);
ASF1: (5GCACGTGAAATTGTTGAAAGG3);
ADRI: (5CAGGCTGGCCGCATTG3’).

Hinh 1.4. Két qud xét nghiém PCR (+) véi Aspergillus fumigatus [31]
(5: A. terreus; 6: A. terreus var. terreus; 7: C. albicans; 8: C. tropicalis;
9: A. fumigatus; 10: R. oryzae; 11: Am tinh (negative control))



27

1.3.2. Mét s6 bénh ¢ ngwoi do ndm va djc té niém

1.3.2.1 Nhiém djc cdp tinh

Biéu hién cua nhiém doc cap do aflatoxin va ochratoxin, fumonisin B1 chi
yéu suy chirc ning gan cap nhu: Da xanh tai, dau ttrc ha suon phai, so thay gan to
nhét 1a gan phai, toan trang nguo1 bénh mét moi, roi loan tiéu hda nhu: Non, non
khan, c6 thé hén mé do phu ndo va dan dén tr vong. Khi md tir thi thdy nhu méo
gan c6 mau trang nhot, c6 cac vét hoai tir gan, chdy mau trong gan do té bao gan
bi pha huy lién tyc trong thoi gian ngan [5], [6].

1.3.2.2. Nhiém ddc man tinh

Qua nhiéu cong trinh nghién ctru da két luan: Nhitng ngudi ¢6 nguy co
cao thudng xuyén tiép xic v6i nAm méc va cac yéu td nguy co thuan loi khac
thi bénh ung thu gan nguyén phat ting cao. Co ché tac dong cua aflatoxin giy
ung thu gan nhu thé nao cho dén nay con nhiéu diéu tranh cii, tuy nhién céac
nha khoa hoc di tim thay sy gan két cua aflatoxin véi AND cia té bao gan &
nguoi bénh ung thu gan nguyén phat. Phurc hop aflatoxin vo1 AND cia nguoi
bénh ung thu gan nguyén phét cling dugc tim thay trong mau ngoai vi, trong
nhau thai va day rén cta san phu phoi nhiém véi aflatoxin [26], [98].

Céac nha khoa hoc da x4ac dinh c6 lién quan giita phoi nhiém aflatoxin va
ochratoxin v&i dot bién gen p53 ¢ bénh nhan ung thu gan nguyén phat. Gen
p53 c6 chire ning kiém soat sy chét té bao theo chuong trinh, dot bién gen nay
c6 thé 1am cho té bao gan chuyén thanh ac tinh, mat kiém soat [62] [99]. Manish
Adhikari va CS (2017), da cong bd két qua ciia cong trinh nghién ctru vé vai
tro ctia doc to T-2 mycotoxin voi qua trinh ung thu héa va gy quai thai, di tat
& thai nhi. Poc t6 T-2 mycotoxin nay do nam fusarium spp sinh ra trong qua
trinh ky sinh & vat chu. Tir T-2 mycotoxin c6 thé chuyén hoa thanh 20 chét
chuyén hoa khac nhau, trong d6 c6 hydroxyl trichothecenes -2 1a chat nguy

hiém nhét, c6 thé duoc hép thu & da day, rudt, gan, than, ching tdc dong lIén vat
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chat di truyén va lam rdi loan vat chét di truyén gdy ung thu héa [100].
1.3.3. Cdc ky thudt xdc dinh nhiém aflatoxin

Hién nay, trén thé gio1 ¢co nhiéu k¥ thuat hién dai dé xac dinh chinh xéc
ddc t6 ctia vi nAm trong thuc phém. Khi phat hi¢n c6 doc t6 cua nAm trong thuc
pham thi ta ciing két luan 18 “thuc pham dd nhiém ndm méc”, c6 nhiéu nghién
clru cia cac tac gia trén thé gii va Viét Nam nhu:

1.3.3.1. Kj thudt mién dich

- Anima J Sirma va CS (2015), nghién ctru nhiém aflatoxin do ndm trong
ngil cdc va kién thirc, thai do, thuc hanh phong chéng ctia ndm ctia ngudi dan
tai Kenya trong 408 mau thuc pham tir cac ho gia dinh bang k¥ thuat ELISA,
két qua 77,9% mau ngd nhiém aflatoxin tir 0,17 dén 5,3 ppb, 92,9% cac mau
ké nhiém aflatoxin tir 0,14 — 6,4 ppb va 50% cac mau laa vuot tiéu chuan cho
phép ciia quéc gia [72].

- Xi - Chun Wang va CS (2016), di st dung k¥ thuat sac ky mién dich
bang cac que phat hién gin khang thé vang nano dang keo dé phat hién nhanh
doc t6 aflatoxin va fumonisin B1 trong ngii coc. Mat d6 mau sic ctia que tuong
quan voi nong d6 FBI trong gi6i han 2-40 ng/mL, pham vi tuyén tinh ddi véi
fumonisin B1 12 50 — 100 pg/kg, trong gidi han bang mét thuong chi phat hién
dugc tir 1000 pg/kg tré 1én. Ong dd quan sat 24 méu ngii coc tir Hefei Trung
Qudc va cho két luan: Lién hop khang nguyén — khang thé don dong khang
fumonisin B1 két hop sac ky khi, phat hién nhanh ngii cc nhiém fumonisin B1
ma cac dai mat thuong khong phat hién duoc. Day 1a xét nghiém wu viét va hiru
ich [81]. Cac nha khoa hoc 1a sir dung kit phat hién nhanh doc td, théng qua
xac dinh c6 mit doc té cling khang dinh méu luong thuc, thude ¢b truyén c6
nhiém nam mdc.

- Elif Burcu Bahadir (2016), d3 thiét ké, san xuét cac que thir nhanh dia

trén nguyén ly khang nguyén - khang thé phat hién aflatoxin va que thir “lai”
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phat hién DNA ctia ndm mdc [101], que thir c6 4 phan (4 khu vuc):

+ Khu vuce 1. Chat dém mau, 1a khu vyc chira mau;

+ Khu vuc 2. Miéng dém cong hop trén d6 c6 dan nhan dé nhan biét va
phat hién cac phan tir sinh hoc;

+ Khu vyuc 3. Mang phan tng, trong d6 chtra duong kiém tra va duong
d6i chung xac dinh phép “lai” ADN que thit ADN day 1a noi xay ra phan tng
khang nguyén - khang thé va c6 chira miéng dém hap thu nudc;

+ Khu vuc 4. Céc hat nano vang LFAs 1a cac hat nano céc bon, céac chét
luong tir va gén cac enzyme dugc st dung dé nhan biét va tang d0 nhay cua
phan tmg. Cac que thtr nhanh nay cho d6 nhay va d§ dac hiéu = 100%, tuy
nhién, néu dinh luong aflatoxin thi con nhiéu han ché do c6 sai sb 1on.

Trudc day cac kit chan doan nhanh béng co ché mién dich xac dinh su
c6 mat ctia vi nAm thong qua doc td clia ndm, tuy nhién, chi phat hién c6 tinh
chat dinh tinh. Dé khac phuc nhuoc diém nay cac nha khoa hoc di sau vao
nghién ctru san xuat ra cac loai kit chan doan nhanh c6 thé chan doan dinh tinh
va dinh lugng, dién hinh 1a nghién ctru cua cac nha khoa hoc:

Ravikant Shekhar va CS (2025), str dung KIT chan doan nhanh xac dinh
tinh trang nhiém ndm thong qua phat hién doc t6 cia ndm & 5 qudc gia véi 4
viing sinh thai tai Chau Phi, két qua: 76% mau ngd, 64% mau ké, 60% mau laa
duong tinh mdi aflatoxin B1, trong d6 26% mau ngd, 10% mau k&, 11% mau
laa c6 ham lugng aflatoxin B1 vuot ngudng cho phép theo tiéu chuan Kenya
khuyén cdo st dung k¥ thuat ELISA (mién dich lién két enzyme) cho két qua
nhanh, chinh xéc [102]. O nudc ta ciing sir dung test nhanh phat hién doc t6 cua
nam 1a alflatoxin. B test nay di trang bj cho tat ca cc trung tAm an toan vé
sinh thuc pham ciia cac tinh va 1a k§ thuat thudng quy bat budc.

1.3.3.2. Ky thudt sdc ky 1ong hiéu ndng cao va sdc ky khi hiéu ning cao

Dén nay, trén thé gidi c6 nhiéu cong trinh nghién ciru tng dung céc

phuong phéap va k¥ thuat xac dinh tinh trang nhiém céac d6 t6 ciia nAm nhu cac
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k¥ thuat mién dich [102], test nhanh, sac ky khi, sac ky khi 16ng hiéu niang cao
dugc ap dung. Ky thuat sic ky 1ong hiéu ning cao HPLC (High performance
lipuid chromatography) 1a phuong phéap chia tach, trong d6 pha dong 13 chét
16ng va pha tinh chira trong cot 1a chat ran da duoc phan chia dudi dang tiéu
phan hodc mot phan chat 16ng phu 1én mot chat mang rin, hoic mot chit mang
d3 duoc bién doi bang lién két héa hoc véi cac nhém chire hitu co. Qué trinh
sic ky long dua trén co ché hap phy, phin b, trao d6i ion hay phan loai kich
cO (ray phan tir) [103], [104], [105], nghién ctru cla cac nha khoa hoc:

- Sumet Ling va CS (2015), st dung k¥ thuat strip Test (fumonisin B1 —
Keyhole limpet hemocyanin (FB1- KHL), day 1a k§ thuat mién dich vang dang
keo phat hién nhanh doc té fumonisin B1, v6i ngudng phat hién 1a 2,5 -10
ng/mL, két qua x4c dinh bang mat thudng voi ngudng 2,5ng/ml. K thuat nay
cho két qua nhanh chong, c6 do nhay, do dic hiéu cao sau 5 phut [106].

Cac nha khoa hoc c6 quan diém thdng nhat: Phuong phap phan tich doc
t6 aflatoxin, alternaria, argot alkaloid, ochratoxin, patulin, trichothecene... bang
nhiéu k¥ thuat khac nhau, tuy nhién phuong phap sac ky khi 1ong c6 gin dau
do khbi phé 1a k¥ thuat uu viét nhét, c6 d6 chinh x4c cao nhit, can phat trién
ap dung rong rai trén thé gidi [105], [106], [107].

- Yuan-Kai Wang (2013), nghién ctru tng dung k¥ thuat xét nghiém mién
dich sic ky x4c dinh nhiém zearaleone va fumonisin B1 mdt cach chinh xéac va
nhanh chéng trong cic mau ngd, laa mi 1am thirc &n cho gia sac [105].

Hién nay tai Viét Nam c6 nhiéu nghién ctru img dung cac k¥ thuat cao
dé xac dinh 6 nhiém aflatoxin trong cac san pham nong nghiép, thude co truyén.
Mangan va CS (2027), hoan thanh xay dung duoc quy trinh ki thuat sic ky khi
16ng hiéu ning cao va xac dinh nhiém aflatoxin B1 [108]. Nguyén Thanh Duy
(2025), sir dung k¥ thuat sic ky khi 1ong hiéu niang cao dau do huynh quang
(UPLC-FD) dé phan tich dong thoi aflatoxin B1, B2, G1, G2 trong thuc pham.
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Két qua: Bot 6t co ty 18 nhiém aflatoxin cao nhat 56,41%, tiép dén 1a dau phong
23,08%, bap hat 20,51%, nho kho 0,0%, c6 lién quan tuyén tinh & ba mau 6t
bot, dau phong, hat bap, véi R2 = 0,994. Mtrc d6 phoi nhiém aflatoxin trong
khau phan an hang ngay 1a 36,8 ca/100.000 véi nam va 44,7 ca/100 000 véi nit
[109]

1.4. Phong nhiém nam va aflatoxin trong thudc co truyén

1.4.1. Cdc bién phdp vé phdp ly

Kiém soat chat tré viéc st dung thuc pham, khong dung thuc pham 6i
thiu, qua han hoac bi nam ...Giam sat chit chd ham luong doc td vi ndm nhét
la aflatoxin B1, ochratoxin... trong thuc pham, giam sat mdi trudng bao quan
thue pham [53]. Amanda Anater va CS (2016), da tong hop tinh hinh 6 nhiém
nam trong nganh thily san trén toan thé gidi va da canh bao tinh trang nghiém
trong 6 nhiém aflatoxin B1, ochratoxin, 6ng di khuyén céo: Cac qubc gia nén
c6 bo tiéu chuan giam sat ham luong doc td aflatoxin, ochratoxin [99]. Hién
nay, tai Viét Nam da c6 quy chuan k¥ thuat qudc gia doi véi gidi han 6 nhiém
doc to vi ndm trong thuc pham: QCVN 8-1:2011/BYT. Trén thé giéi nhiéu
nuéc cling ban hanh quy chuan qudc gia riéng dé kiém soat tot hon doc td cua
vi ndm [110]. Thyc hanh tét bao quan thubc, nguyén liéu lam thudc da duoc
B0 Y té ban hanh trong Thong tu s6 36/2018/TT-BYT [16]

- Str dung thuc phém thay thé an toan: Cac nha khoa hoc Matthew
Atonbiik Achaglinkame & Ghana (2017), da c6 nghién ctru tong hop vé tinh
hinh nhiém doc t6 do ndm trong ngii cc danh cho tré so sinh va giai phap thay
thé. Két qua da cho thiy tinh trang nhiém nam la dang bao dong, cac thuc pham
thay thé nhu ré va cu khoai lang mau cam rat r& bao quan theo cac ki thuat
truyén thong va it bi ndm, ngoai ra c¢6 gia tri dinh dudng cao c6 thé thay bot
gao, bot mi, san..[111].

- Nang cao ning luc giam sat 6 nhiém aflatoxin: Nam 2019, Timothy J.
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Herrman va CS nghién ctru cic bién phap ning cao chit luong giam sat
aflatoxin tai cac tram xay sat lvong thuc nham dwa ra bién phap giam thiéu 6
nhiém aflatoxin tai 15 nha may ngd tai Kenya nham bao vé sitc khoe cho 10
triéu dan Kenya. Két qua sau 5 vong thtr nghiém doc 1ap & cac nha may déu
cho két qua phat hién ndng d6 aflatoxin tir 5 pg day 1a mirc giéi han an toan tai
Kenya. Tac gia di c6 két luan k¥ thuat giam sat aflatoxin c6 hiéu qua cao ngay
ca khi ap dung cho céc tuyén co so san xuat [112].

- Gidm sét chit tré cac san pham lwong thuc, hat, ct, qua nhap khau:
Trén thé giéi hién nay bung nd giao thuong qua cic san pham nong, 1am, thiy
san dap g cac nhu cau tiéu dung va san xut tai cac qudc gia, mot ty 16 khong
nho cac san pham d6 6 nhiém aflatoxin. Nam 2019, Keng ~Wen Lien va CS
nghién ctru 1089 méu keo lac, bo lac, lac...bang k¥ thuat sac ky khi 1ong/khéi
phé song song, két qua cac miu (+) vi ndm déu c6 ham luong trung binh
2,40ug/kg aflatoxin B1, 0,41ug/kg aflatoxin B2, 0,19 p/kg aflatoxin G1 va
0,03ug/kg aflatoxin G2 [85].

1.4.2. Cac bi¢n phap ky thudt

L& san pham khai thac trong tu nhién va nong nghiép vi vay c6 nguy co
bi nAm cao néu ché bién va bao quan khong tt. Vi vay can thuc hién:

- Tao ra cac diéu kién bat lgi nhét khong cho nam phat trién. Nha kho
chira thude co truyén cao rdo, co cira so thong gid va lay anh sang tot, khong
dot, khong 4m uét, xung quanh kho phai sach khéng c6 bui rAm va c6 ranh
thoat nudc. Trong kho c6 gia ké hodc tu gd dé thude, c6 may hit 4m, may diéu
hoa nhiét do, nhiét ké do do am, nhi¢t do... ddm bao vi khi hau: Nhi¢t do <
25°C, d6 am < 70%, tbc do gi6 0,5 — 1m/s. Cac nha khoa hoc Trung Quéc da
dé xuat mot sb bién phap phong tranh doc té nam khéac nhu: Sir dung giai doc
t6 bang hoa chét trung hoa aflatoxin, tuy nhién cac giai doc tb khong doc cho

ngudi va phai duge cho phép ctia BO Y té. V6i nhiét do phan huy rat cao 121°C
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nén khong dung nhiét 6 cao ma sir dung bién phap hoa hoc khi san pham sau
thu hoach c6 nhiém aflatoxin [105], [106]. Tai Pirc, cac nha khoa hoc da phat
hién nuéc hoa qua ép nhiém aflatoxin va da khuyén cdo bién phap don gian, ré
tién 13 ting cudng rira sach cac san phim hoa qua trudc khi ép nham giam thiéu
nhiém aflatoxin do nhiém nam [75]. Cac nha khoa hoc d3 x4c nhdn c6 18 loai
Aspergillus c6 kha ning sinh doc té aflatoxin trong d6 vai tro ndi bat cia A.
flavus va A. parassiticus, cac doc té pho bién nhat 13 B1, B2, G1 va G2. Nhiéu
quéc gia di c6 chién luge phong chong nhidm ndm cho cac san pham nong
nghiép sau thu hoach, ché bién, bao quan va phan phdi, cic nha khoa hoc
khuyén cdo can co tiéu chuan qubc qudc gia, gidi han t6i da cho phép ton tai
luong aflatoxin. Tai Pakistan tiéu chun téi tir 2 dén dudi 20 ppb, tuy loai san
pham va sir dung hoa chat trir sau trong néng nghiép ciing 13 mot bién phéap hiru
ich han ché nam phat trién [113], [114].

- Kiém soat chit ch& nguyén liéu ché bién dau vao, phai dam bao sach
khéng hong méc. Sao, tim dung cach, cac vi thudc phai duge dung trong hop
kin c¢6 nap xoay hodc tii bong day hut chan khong. Céc vi thude phai duge ghi
nhin rd rang, tranh boc nham 13n. Mdi ti hodc hop dung thude co truyén phai
¢6 01 tai nho hat am. Hang ngay phai kiém tra thuéc dong dugc dé phat hién
sém diu hiéu nhiém nidm & cac vi thude.

- Ung dung céc k¥ thuat phi nhiét trong bao quan lwong thuc, thuc pham
va thudc ¢6 truyén nhu: Sir dung quy trinh ap suét cao, xir Iy bang ozone, tia
UV anh sang xanh, st dung truong dién xung (PE), plasma khi quyén lanh
(CAP), str dung chum electron, st dung si€u am va hat nano [114]. Xay dung
hé thdng tiéu chuan an toan [115], xay dung hé thdng thong tin kiém soat an
toan thuc phém. Xay dung cac phﬁn mém dit liéu, thuat toan du bio 6 nhiém
ndm va céc doc t6 dua trén st dung céc phan tich du bao dich té hoc theo thoi

gian thuc [53], [116], tir khi ky hop ddng, thoi gian van chuyén, thoi gian qua
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canh trén cac kho bai, dén khi cac san pham ché bién gitta cac nudc nhét 1a
kiém soat tai céc cira khau, tuan thu céc quy dinh cia AOAC va IARC vé kiém
soat 6 nhiém aflatoxinn [117], [118], [119]

1.4.3. Tinh hinh nghién citu vé ndm va tic hgi ciia ndm véi thuéc cé truyén
tai Bénh vién Y hoc Co truyén Nghé An

Bénh vién Y hoc C6 truyén Nghé An 13 bénh vién loai I, c6 1000 giudng
bénh ndi tra, bénh vién thue hién duoc tat ca cac k¥ thuat y hoc co truyén két
hop voi y hoc hién dai. Trang thiét bi ctia bénh vién twong ddi hién dai nhu:
Siéu &m, dién tim, dién co, chup X-quang c6 do phan giai cao, chup cat 16p,
hang nam Tai Bénh vién thu dung hang truc ngan nguoi bénh vao diéu tri noi
tra va diéu tri ngoai tri, voi mdt bénh da dang nhu: Bot quy ndo, liét nira
ngudi...Giai doan tir 2010 dén nay Bénh vién ngay cang dugc xay dung khang
trang va trang bi may moc hién dai dap tng dugc yéu cau ctia nhiém vu hang
I. Kho thubc ctia bénh vién thuong xuyén cé tir 170 dén 200 vi thude co truyén
theo danh muc ctia bao hiém y té chi tra. Kho thudc y hoc ¢6 truyén duogc bd
sung cac trang thiét bi bao quan thudc nhu: May hiat am, may diéu hoa nhiét
d9, nhiét ké, am ké...d¢é tao diéu kién vi khi hau.

Tai Nghé An nim 2018 Pau Huy Hoan, nghién ctru 505 méu thube cd
truyén tai cac bénh vién tinh Nghé An cho thay: Ty 1é nhiém nidm bang k¥ thuét
nudi cdy trong moi trudng Saboraud 51,8%, trong d6 cic mau thudc bic 1a
45,53%, thudc nam 72,8%, ty 1¢ nam soi 92,0%, c6 8,0% nam men. Ty 18 nhiém
aflatoxin chung 1a 4,75%(24/505). Trong 24 vi thudc cb truyén nhiém aflatoxin
6 66,66%(16/24) vuot tiéu chuan Viét Nam cho phép (QCVN 8-1:2011/BYT)
[47].
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Chwong 2:
PHUONG PHAP NGHIEN CcUU

2.1. Phwong phap nghién ciru muc tiéu 1: Xdc dinh ty 1é nhiém va thanh
phc”in loai nam trong mot 56 Vi thuée cé truyén tai Bénh vién Y hoc Cé truyén
tinh Nghé An nam 2023

2.1.1. Péi twong nghién ciru

- Thudc c6 truyén 14 thude c6 thanh phan tir mot hodc nhiéu dugce licu
phéi ngii theo 1y luan ciia y hoc co truyén hodc theo kinh nghiém déan gian va
duoc ché bién, bao quan theo phuong phap y hoc ¢b truyén, c6 dang bao ché
truyén thong hoic hién dai [3]. Thudc cd truyén gdm céc vi thude cta y hoc cb
truyén phuong dong, trong d6 c6 thudc nam va thude bac. Thude béc 13 thude
c6 ngudn gdc tir Trung Qudc. Thube nam 13 cac vi thude san xuat va ché bién
tai Viét Nam.

- Tiéu chuan lua chon: Cac mau thude ¢o truyén c6 trong danh muyc thude
Bénh vién Y hoc C6 truyén tinh Nghé An tai thoi diém nghién ctru [81].

- Cac mAu nudi cdy nAm (+) phan 1ap duoc tir cac vi thude cb truyén .

2.1.2. Pia diém nghién ciru

- Diéu tra cit ngang: Tai Bénh vién Y hoc Co truyén tinh Nghé An.

- Nuoi cd'y ném: Tai labo vi sinh Bénh vién Y hoc cd truyén tinh Nghé
An, dat an toan sinh hoc cép II.

- Thue hign kj thudt xdc dinh loai ndm: Labo k¥ thuét cao, bd mon Ky
sinh trung va con trung Hoc vién Quan y .

2.1.3. Thoi gian nghién cvuu

Tur thang 1/2023 — thang 12/2024

2.1.4. Thét ké nghién ciru

Nghién ctru mo ta cit ngang [120]:
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2.1.5. C& mdu, phwong phdp chon mdu nghién ciru

- C¢' mdu nghién ciru:

Ap dung cong thirc tinh ¢ mau t6i thiéu cho mét ty 1& nhidm nam trong
cac vi thude ¢ truyén [120]:

n= Zzl—a/ 2 1_—5
ps

Trong do:

p: La ty 1& nhiém ndm & cac mau thudc ¢o truyén, chon p = 0,51 theo
Pau Huy Hoan 2018 [47].

Z1.q2: HE s6 tin cdy, tng voi do tin cdy 95% thi Zi.a;, = 1,96;

&: Sai s6 tuong d6i mong mudn chon € = 0,15,

V01 cac gia tri da chon, co mau tinh toan 1a 165, thuc té nghién ctru § 170
mau thube o truyén .

- Phwong phdp chon méu:

+ Chon mdu thuéc co truyén

Can ctr vao danh muc thubc ¢6 truyén duge bao hiém chi tra tai Bénh
vién Y hoc Co truyén tinh Nghé¢ An, trong kho cia Bénh vién vao thoi diém
hién tai c6 171 mau thude cb truyén, trong d6 c6 81 méu thudc nam, 90 mau
thudc bic.

Vi ¢& mau tinh toan 1a 170 vao thoi diém ldy mau nghién ciu ¢6 1 vi
thudc nam khdng con, vi vy chung toi chon toan bd sé6 mau thudc nam va
thudc bic 1a 170.

+ Chon mau thuc hién ky thudt PCR va giai trinh tu gen:

Can cir vao cac mau nam (+) khi nudi cay trong moi trudng Saboraud,
thuc hién k¥ thuat PCR va giai trinh tu gen vo1 gen mdi 1a ITS1, ITS4, ITSS,
va NL4 nham muc dich x4c dinh ty 1€, thanh phﬁn loai nAm trong cac mau thude

cO truyeén.
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2.1.6. Ngi dung nghién ciru

- Thyc trang nhiém nam trong cac mau thudc c6 truyén

+ Thu thip mau thudc o truyén va cac thdng tin kém theo (diéu kién vi

khi hau trong kho bao quan va luu giit thubc).

+ Tién hanh phan 14p nudi cdy nam trong moi truong Saboraud tur cac

mau thuoc co truyén.

+ X4c dinh ty 1& nhiém nam; Xac dinh thanh phan loai nam tir cAc mau

thudc co truyén dya vao phuong phap hinh thai va sinh hoc phan tur.

- Phan tich, xac dinh cac yéu t0 lién quan té1 nhi€ém nam.

2.1.7. Cac bién sé trong nghién cru

Bing 2.1. Cdc bién soé sir dung trong nghién ciru

o | Phan | Phwong phap thu
Tén bién so Pinh nghia bién so . R
loai thap
x C6/khong c6 nam hoai | Nudi cay nam trong
Nhidm nim/khdng OTONS CONTMAOM | Nhj |
L sinh trén cac mau | mo1 truong Saboraud
nhiém nam Lo phan _
thuoc dong dugc cd khang sinh
Nh1~em 1 }oal (don Lf)a1 nam xac dinh Pinh | Xét nghiém dinh loai
nhiém) nam bang hinh | bang k¥ thuat hinh thai . _
. danh | bang hinh thai hoc
thai hoc hoc
Nh1~em nlfleu Ipal (da So loal‘nam xac dinh Pinh | Xét nghiém dinh loai
nhiém) nam bang k¥ dugc bang k¥ thuat .
em) nam bang ky e oang Ky Tk danh | bng hinh théi hoc
thuat hinh thai hoc hinh thai hoc
Nhiém Phleu }oal nam | SO IOaI‘nam xac dinh Pinh Xét nghiém dinh
da nhiém ) bang k¥ duoc bang k¥ thuat .
( o ) gA Y ) ' Sy T danh danh bang PCR
thuat sinh hoc phantr | PCR
Nhiém 1 loai nam bang | Loai na‘m xac dinh Pinh Xét nghiém dinh
ky thuat sinh hoc phan | dugc bang ky thuat .
o PCR danh danh bang PCR
u
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2.1.8. Cdc ky thudt sir dung trong nghién ciru

2.1.8.1. Ky thudt thu thdp mau thuéc dong duoc

Tai bénh vién cin ¢t vao danh sach cac mau thude co truyén cé trong
danh muc thudc duge bao hiém, chon 170 mau thude ¢b truyén. Mi mau thude
ldy 10 gram cho vao 2 16p tii bong vudt mép, ghi nhin day di ma bénh vién,
ma méu thudc, ngay gio 1ay mau....cho vao hop x6p dung riéng biét. Sau do cac
mau thude ¢o truyén dugc chuyén vé labo vi sinh, cia Bénh vién Y hoc Co6
truyén Nghé An dé thuc hién ky thuat phan lap nadm. Mot mau khac s& duoc
gui ra co sO xét nghiém doc 0.

2.1.8.2. ky thudt phdn ldp nam

- Ky thudt nuéi cdy nam trong méi truong Sabouraud

K¥ thut nuéi cdy trong mdi trudng Sabouraud c¢d pH < 4,5, ¢6 khang
sinh, do hang ctia hing Merck (Pirc) san xuat. Moi truong Saboraud st dung
trong nghién ctru ndy gdm céc thanh phan co ban sau [2]: (NH4)2 SO4: 5 gam.
KH2PO4: 1 gam; MgSO4 + 2 H20: 0,5 gam; Khang sinh Cloramphenicol va
cycloheximind; Dich chiét men:0,05 ml, thach tinh khiét:20 gam, nuéc cét vira
d0:100 ml. K¥ thuat nudi ciy nhu sau:

Buégc 1: Dung panh hoic kep gap miu xét nghiém di nhe mot duong rich
rac trén bé mit thach dudi ngon den coOn, sau do bit b?mg nut bong, cho vao ta
am 37°C. Sau 24 - 48 gid cac khuan lac ndm moc ¢6 mau tring trong min nhu
nhung. Vé mua hé c6 thé khong can cho vao ti 4m nam van c6 thé moc nhanh
chong. Luu ¥ khi nudi cdy phai dam bao tuyét ddi vo tring tranh xa khuén.

Buwée 2: Sau 3 - 5 tuan cac khuan lac ndm sir dung hét dinh dudng trong
moi trudng, ta co thé cdy chuyén sang moi truong khéac, hoic 1dy nhudém soi,

lam k¥ thuat PCR va giai trinh tu gen dé dinh loai.
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Hinh 2.1: Khudn lac ném moc trong méi truong nuéi cdy [47]

2.1.8.3. Ky thudt nhuém Methylene blue

Cac mau nam & dang soi ndm, bao tir Aspergillus dugc nhuém
Methylene blue nham phén loai bang hinh théi hoc.

2.1.8.4. Ky thuat PCR

- Doi twong thue hién ky thudt.

L& bao tir hodc soi nAm nudi ciy trén moi trudong Sabouraud c6 pH acid
va khang sinh.

- Vit liéu nghién cuu

+ Dung cu: mdy PCR (Thermoscientific, My), may ly tdm lanh 5424R
(Eppendorf, Dirc), may soi va chup gel UVP (Canada), bd dién di...

+ Sinh phdm héa chdt: Mbi trudng Sabouraud, dung dich NaCl 0.9%,
dung dich muc tau, bg kit tach chiét ADN Fungi/Yeast Genomic DNA Isolation
Kit cua hang Norgen (Cat. # 27300, Norgen Biotek Corp), master mix 2X
(Promega), gel agarose (Serva), dung dich TBE 0.5% (Serva), va cac hoa chat
can thiét khéc...

+ Cép moéi cho phan irng PCR: Mbi xudi ITS5 (5’- GGA AGT AAA
AGT CGT AAC AAG G-3”) vao mdi ngugc NL4 (5°- GGT CCG TGT TTC
AAG ACG G -3’) da duogc chon cho phan ung PCR va giai trinh ty dua theo
cong bd cua Irobi J. va CS (1999).
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- Phwong phdp tién hanh

+ Tdch, do nong dé ADN va chay phan g PCR

Tdach ADN ciia ném

Chuén bi mau: Léy khuan lac cua nim hoa vao dung dich nudc mudi
sinh ly trong tube eppendorf 1,5ml.

Dung dich chira nAm nay duogc dung dé dé tach chiét ADN.

Tién hanh tich AND: ADN cua vi ndm dugc tach chiét bang bo sinh
pham Fungi/Yeast Genomic DNA Isolation Kit ciia hdng Norgen (Cat. # 27300,
Norgen Biotek Corp). Quy trinh tach chiét gom 11 budc nhu sau:

Buwéc 1: Thém 500u] nude cat vao 1 éng eppendorf 1.5 ml. Dung que
cay lay 1 it khuan lac ndm rdi hoa tan vao 6ng nudc cat. Ly tam 14,000 rpm
trong 1 phut, giit cin, loai bo dich noi.

Budce 2: Thém 250u] Resuspension Solution A, vortex nhe. Thém 20ul
enzyme Lyticase, i 30°C trong 45 phut. Thuong xuyén lic trong qua trinh .

Buwéc 3: Thém 500 pul Lysis Buffer L va 5 ul RNase A vao tube roi vortex
dé hoa tan.

Budéc 4: Chuyén hdn hop vao dng Bead Tube, tién hanh vortex o toc do
tbi da trong 5 phit.

Buéc 5: Pua dng Bead Tube vao bé on nhiét va i & 65°C trong 10 phit,
lac 2 — 3 lan trong qua trinh u.

Buéc 6: Ly tAm nhe dng Bead tube sau d6 chuyén tt ca dung dich nodi
phia trén bao gém ca cac té bao vao éng eppendorf. (Khong dugc 1ay cac hat
trong Bead Tube).

Buée 7: Ly tim 14,000 rpm/2 phut, chuyén dich ndi sang 6ng moi.

Budce 8: Thém mot luong cOn bé’mg voi1 lugng dich ndi vira hit, tron déu.
Sau d6 tiép tuc thém 300 ul Solution BX va tron déu bang may vortex.

Budc 9: Hat 650 pl hon hop vao cot loc, ly tam 10,000 rpm/1 phut, bo

dich phia duoi. St dung 6ng ctl, thuc hién nhu trén voi phﬁn hon hop con lai.
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Budc 10: Thém 500 ul Wash Solution A vao cét loc. Ly tam 10,000 rpm
trong 1 phtt. Bo dich phia dudi, st dung éng cii. Lip lai budc trén, sau do ly
tam 14,000 rpm trong 2 phut va loai bo phan dich phia duéi.

Buwoc 11: Chuyén cot loc vao mot 6ng Elution 1.7 ml. Thém 100 pl
Elution Buffer B, ly tim 10,000 vong trong 2 phut. Néu khong thu duoc toan
b thé tich thi ly tAm thém 1 phit nita.

Thu dung dich ADN, k¥ hi¢u va kiém tra néng do ADN thu duoc.

- Po nong dp AND: Dung dich ADN thu duoc duoc do nong do trén may
NanoDrop 2000 tai B§ mon Ky sinh trung — Hoc vién Quan y.

- Chay phan irng PCR: DNA cta nam sau khi tach chiét duoc st dung
lam khuan (template) cho phan tng PCR. Cip mdi ITS5 va NL4 khuéch dai
doan gen chura 1 ph?m gen 18S rDNA; toan by doan gen 5.8S rDNA; toan b0
cac doan giao gen ITS1, ITS2 va mot phan gen 28S rDNA cuia vi nam, kich
thude khoang 1000-1200bp, tiy loai nAm. Phan tmg PCR duoc thuc hién véi
tong thé tich 50ul chira cac thanh phan nhu sau: 25ul master mix 2X, 1 pl mdi
moi loai (ndng do cubdi cung 0,2uM), 5ul DNA ctia ndm va nudc cat vira di.
Chu trinh nhiét cua phan tirng PCR: 95 °C trong 3 phat, 55 °C trong 30 giay, 72
°C trong 60 gidy, tiép theo 40 chu ky 95 °C trong 30 gidy, 55 oC trong 30 giay,
72°C trong 60 gidy va 72 °C trong 10 phut. 10l san pham phan tng PCR duoc
kiém tra trén gel agarose 1.5%. Phan san pham PCR con lai duoc tinh sach bang
bd sinh pham GeneJET PCR Purification Kit (Cat. # K0701, Thermo) theo
huéng dan cua nha san xuét trude khi giai trinh ty.

- Kiém tra sin pht’fm PCR: San phém PCR duoc kiém tra béng cach dién
di trén thach Agarose 2% trong moi truong dém TBE 0.5X véi thoi gian 45
phut & dién thé 100V.

Quy trinh: Gel agarose 2% trong TBE 0.5X: hoa tan 2g agarose trong

100ml TBE 0.5X, dun s6i trong 10 vi séng cho agarose hoa tan hoan toan. Dé
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ngudi xudng khoang 60°C dén 65°C, d6 vao khay gel dién di c6 cai san cac ring
lugc thich hop. Sau 30 - 60 phit, khi gel d& dong cimg, dit vao bé dién di, d6
dém TBE 0.5X ngap cach mit gel tir 1-2 mm, g& lugc ra. Tra mau: mbi giéng
tra 2.5ul san pham PCR (d4 pha v6i Loading dye).

Chay dién di: tién hanh dién di v6i dong dién mot chiéu co hiéu dién thé
la 100V, cuong do dong dién 100mA trong thoi gian khoang 1gio 30 phut.

Nhuém ADN bang EtBr: ban gel dugc lay ra khoi khay va ngam trong
dung dich EtBr 10 pg/ml trong 10 pht, rira sach ban gel bang nudc cat.

Panh gia két qua dua trén thang ADN chuén (100bp) ctia hing Cleaver.

2.1.8.4. Ky thudt gidi trinh tir gen Va xdc dinh loai nam

- Tinh sach sin phdm PCR chudn bi cho gidi trinh tw:

Phén san pham PCR con lai duoc tinh sach bang bo sinh phdm GeneJET
PCR Purification Kit (Cat. # KO701, Thermo) theo huéng dan ctia nha san xuét
trude khi giai trinh tu.

- Gidi trinh ty'

San pham PCR cta cac mau c6 1 band duy nhat, rd nét kich thudc nhu
ly thuyét (1000-1200bp) duoc gui téi hing First BASE Laboratories Sdn
Bhdservice (Kembangan 43300, Selangor, Malaysia) dé giai trinh ty truc tiép
véi 2 moi ITSS va NL4.

- Phan tich xdc dinh loai dwa vao trinh tw gen thu dwot

Trinh tch xac dinh loai dia vao trinh tu gen thu duoc nhu 1y thuyét
(1000-1200bp) dugc gui toi hang First BASE Laboratories Sdn Bhdservice
(Kembangan 43300, Selangor, Mhttp://blast.ncbi.nlm.nih.gov.9
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Buwée 1: Tach chiét ADN tong sb

!

Buwée 2: Nhan ban gen (khuyéch dai gen)

)

Buwoc 3. Chay dién di trén gel thach

A

Buwoce 4: Giai trinh ty gen, dinh danh loai

Hinh 2.2. Tom tit cac buéc thuc hién ki thuat PCR
2.1.9. C4c chi sé nghién ciru
Cac chi s6 danh gia gom: Két qua nudi ciy trong mdi trudng
Sabouraud. Két qua thuc hién k§ thuat PCR dinh danh loai nadm. Ty 1¢
nhiém ndm chung, ty 1& nhiém nam ting loai nam, ty 1¢ nhiém tung loai

nam, ty 1€ nhiem nam & cac mau thuoc co truyén nhu sau:

Ty 1¢ nhiém nam chung S6 mau xét nghiém (+) vdi nam
x . = . — x 100
cua cac mau thuoc (%) Tong sO6 mau xét nghi¢m
Ty 1€ nhiém tung S6 mau xét nghiém (+) vai tung tung loai
loai nam cua cac nam cua cac vi thudc ¢ truyén
x . x . — x 100
mau thudc trong mau = Tong s6 mau xét nghiém

nghién ctru (%)
- Ty Ié nhiém tirng logi ndm bang phwong phdp sinh hoc phén tir PCR

va gidi trinh tw gen

Ty 18, thanh phén loai S6 miu xét nghiém (+) timg loai
nam trong c4c mau nam trong mau thude co truyén

C . = . — x 100
thuoc co truyen (%) ToOng s0 mau xét nghiém
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Ty 18 ting loai nAm S6 mau thude ¢ truyén nhiém
Aspergillus spp trong cac _ Aspergillus cua timg loai nAm
mau thude ¢ truyén nhidm Téng s6 mau thudc gidng nam X100
gidng Aspergillus (%) Aspergillus

2.2. Phwong phap nghién ciru muc tiéu 2: Phdn tich ty 1é nhiém aflatoxin,
thanh phdn, n5ng do cdc doc 16 aflatoxin By, aflatoxin B,, aflatoxin Gy,
aflatoxin G, trong cdc mau thuéc cé truyén tai Bénh vién Y hoc Cé truyén tinh
Nghé An, nam 2023
2.2.1. Poi twong nghién ciru
Cac mau thudc ¢b truyén thu thap dugc
2.2.2. Dia diém nghién ciru
- Khoa x¢ét nghi¢m tai Bénh vién Y hoc Co truyén tinh Nghé An.
- Vién Kiém nghiém thudc Qudc gia.
2.2.3. Thoi gian nghién ciru
Tu thang 1/2023 — 12/2024.
2.2.4. Thiét ké nghién ciru
Nghién ctru mo ta thyc nghiém tai phong thi nghiém [120]
2.2.5. Cé méu nghién ciru
Toan bd cac mau thude cd truyén thu duoc & muc tiéu 1.
2.2.6. Ngi dung nghién ciru
Nghién ctru xac dinh ty 1& cac mau thudc cb truyén nhiém aflatoxin bang
k¥ thuat sac ky long hiéu ning cao, tir 86 xac dinh ty 16 cac méu (+) vai aflatixin

vuot tiéu chuan QCVN 8-1:2011/BYT [110] cho phép.



45

2.2.7. C4c bién sé trong nghién ciru

Céc bién s6 muc tiéu 2 nhu bang 2.2 sau:

Bdng 2.2. Cdc bién so, chi s6 sir dung trong nghién ciru

R Phuong
A peA A . - . K Phan .
Tén bién so Pinh nghia/ Chi so loai phap thu
oai
’ thap
Nhiém aflatoxin (c6/khong | S6 mau thude cb truyén co Nhi , .
x x ) ) Xét nghiém
nhiém) nhiém aflatoxin phan
~ _ ) Loai aflatoxin nhiém (B1, B2, Dinh ) )
Nhiém loai aflatoxin Xét nghiém
Gl, G2) danh
Nhiém 1, 2, 3 loai Mau thubc nhiém 1,2,3, va 4 Pinh |
_ , _ Xét nghiém
aflatoxin loai aflatoxin lugng
x o Mau thudc o truyén c6 ham ,
Nhi€m aflatoxin tr 0,5 | flatoxin tir 0.500b - < Dinh 6t nehia
uong aflatoxin tur 0, - ¢t nghi¢m
ppb — < 20 ppb/gram (%) s PP luong .
20 ppb/gram
Mau thudc dong dugc < P ,
x ] Mau thudc c6 truyén co ham Pinh ) »
nhiém aflatoxin > 20 . Xét nghiém
luong aflatoxin > 20 ppb/gram | luong
ppb/gram
Nhiém ting loai aflatoxin | MAu xét nghiém c6 ham luong Binh
n
Bi, B2, G1, G2 vuot tiéu tung loai aflatoxin vuot tiéu 1 ' Xét nghiém
uong

chuan cho phép

chuan cho phép

2.2.8. Cdc ky thudt sw dung trong nghién ciru

2.2.8.1. Vat liéu nghién curu

- Dung cu ldy mau xét nghiém: Panh, kéo, tai bong vudt mép vo khuan,

kinh hién vi, lam kinh, la men, ta séy, t0 lanh va cic hoa chat can thiét khac.

- May sac ky khi 1ong hiéu nang cao HPLC.

-Methanol, acetonitril, toluen, nudc, pyridinium hydrobromid perbromid

tinh khiét sic ky.
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- Cac phan mém xtr 1y théng ké y — sinh hoc.

2.2.8.2. Quy trinh dinh ham luong aflatoxin (B1, By, G1, G2)

Trén thé gidi ky thuat ELISA 4p dung rong rdi nhu tai My va Canada.
Tuy nhién k¥ thuat ELISA chi c6 két qua dinh tinh, khong cho phép ching ta
dinh duong ndng do aflatoxin, vi vy trong dé tai nay chung t6i sir dung ky
thuat sac ky long hiéu nang cao (AOAC Official Method 990.33) [116].

K¥ thuat sic ky 1ong hiéu ning cao HPLC (High performance liquid
chromatography) la phuong phap chia tach, trong d6 pha dong la chat 1ong va pha
tinh chura trong cot 1a chét rin da duoc phan chia duéi dang tiéu phan hodc mot
phan chét 16ng pha 1én mot chat mang ran hay mot chat mang da dugc bién doi
bang lién két hoa hoc véi cac nhom chire hiru co. Qua trinh sac ky 1ong dua trén
co ché hap phy, phan bd, trao ddi ion hay phan loai theo kich ¢& (Ray phan ti).

K¥ thuat sic ky long hiéu ning cao dinh lugng aflatoxin nhu sau:

- Chudn bi cdc diéu kién sdc ky

+ Cot sac ky RP 18 (25 cm x 4,6 mm x 5 um)

+ Pha dong: acetonitril - methanol - nude (150 : 280: 600)

+ Tdc d6 dong: 1 ml/min

+ Detector budc song kich thich 365 nm va budc song phat xa 435 nm

+ Thé tich tiém: 10 pl

+ Nhiét 3o cot: 35°C
Dan xuét hoa sau cot bang pyridinium hydrobromid perbromid (PBPB)

+ Thudc thtr din xuit hoa sau cot: Hoa tan 50 mg pyridinium
hydrobromid perbromid (TT) trong 1000 ml nudc (bdo quan trdnh dnh sang va
dung trong 4 ngay);

- Chudn bi cdc dung dich

+ Dung dich chuan: Tir dung dich chuan hdn hop gbc, pha diy 5 dung
dich chuan hdn hop c6 chira aflatoxin (B1, By, G1, G2) voi ndng do tir 0,05 ppb



47

— 0,5 ppb trong methanol 30%.

+ Dung dich tht: Dung ¢t séc ky i luc mién dich chira khang thé ddi

v6i aflatoxin (B, Bz, G1, Gy). Giit cot sac ky i luc mién dich ¢ nhiét d6 phong.

2.2.8.3. Cdc buoc thuc hién ky thuat

- Lay 5,00 g duoc liéu da tan bot (qua ray sé 500), thém 100,0 ml dung
dich methanol 70%, chiét bang siéu 4m trong 30 min.

- Loc dich chiét qua gidy loc.

- Hat 10,0 ml dich loc trong cho vao mét binh nén c¢& 150 ml.

- Thém 70,0 ml nuéc, lic déu.

- Hut 40,0 ml dung dich cho chay qua c6t sac ky 4i lyc mién dich véi tbe
do 3 ml/min (khong vuot qua 5 ml/min).

- Rira cot bang nudc 2 1an, mdi 1an 10 ml véi toc do khong qua 5 ml/min
roi 1am kho bang cach 4p mot chan khong nhe trong 5 dén 10 s, hodc bang cach
dung bom tiém thoi khong khi qua cot sac ky trong 10 s.

- Cho 0,5 ml methanol (TT) 1én cot va dé chay qua cot nho trong luc.

- Thu dich rtra gidi vao mot binh dinh mtrc ¢& 5 ml. Sau 1 min, lai cho
tiép 0,5 ml methanol (TT) va himg ldy dich rta giai 1an 2.

- Cho 1 min sau lai thuc hién lan ria gidi thur 3 nita cling véi 0,5 ml
methanol (TT).

- Thu t6i da dich rira giai bang cach nén khong khi hodc tao mot chan
khong nhe qua cdt.

- Thém nudc vao binh dinh mire cho da 5 ml, lic déu.

- Néu thu dugc dung dich trong thi c6 thé dung ngay dé phan tich.

- Néu dung dich khong trong subt thi can loc trudce khi tiém séc ky. Dung
mang loc sin dung 1 1an (mang loc polytetrafluoroethylen ¢ 15 loc 0,45 pum)
d3 duoc chimg minh 1a khong gay mat aflatoxin do luu gitr.

2.2.8.4. Tinh két qud

- Thiét 1ap phuong trinh dudng chuan y = ax + b voi ndng do aflatoxin
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B1/B2/G1/ G, (ng/ml) trén truc x va tin hi¢u dap tng (S) trén truc y.
- Nong d6 aflatoxin B;, aflatoxin By, aflatoxin G; va aflatoxin G, (C)

trong dung dich do duoc tinh bing biéu thirc:

C (ng/ml) = 0

- Tinh ham lugng aflatoxin aflatoxin B;, aflatoxin B,, aflatoxin G,

aflatoxin G, trong duoc liéu, biéu thi bang ng/g, theo cong thirc sau:
V1 xXV2xC

X (ng/g9) = Vi

Trong do:

m 1a khéi luong dugc lidu ldy dé phan tich (g). V1 1a thé tich dung moi
duoc dung dé chiét (ml);

Vi 1 thé tich dich chiét lam sach bang cot sic ky ai luc mién dich (ml).
V2 1a thé tich dung dich cubi cung sau khi rira giai tir cot sac ky ai lyc mién
dich va pha loang (ml).

C 1a ndng d¢ aflatoxin do dugc tir dung dich thir (ng/ml).

Luu y:

- Céc aflatoxin 1a nhitng chat rat doc. Can thuc hién cac thao tac trong ti
htit hoi doc bat ctr khi nao. Phai ddc biét luu y khi cac doc t6 nay & dang bot, kho
vi chiing c6 tinh chét hit tinh dién va khuynh huéng phét tin vao moi truong
lam viéc; Trong truong hop nay néu cé thé thi thao tic trong hop kin c¢6 ging
tay. Can tuan thi Quy trinh khir nhiém aflatoxin cho cac chét thai phong thi
nghiém dugc Co quan nghién ctru ung thu quéc té (IARC) xay dyung [119].

- C4c aflatoxin bi anh sang phan huy, can tién hanh dinh luong trong khu
vuc tranh anh sang ban ngay bang cach dung 14 chan tia tir ngoai trén cira so
két hop véi anh sang diu.

+ Trang ria dung cy thiy tinh truéc khi ding bang dung dich H, SO,

10% theo thé tich, rira bang nudc cat cho dén khi khong con vét acid.
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+ Cac mau xét nghiém o diéu kién binh thuong khi khong nhiém nam thi
ham lugng aflatoxin 1a 0 ppb/gram, khi c6 ham lugng > 0 bpp/gram 1a c6 nhiém
aflatoxin, 20 ppb/gram 14 gi6i han t6i da sitc con ngudi ¢ thé chiu dung, khi >
20 ppb 1a qua gidi han cho phép. Vi vy, cac mau xét nghiém c6 ham luong
aflatoxin > 20 ppb/gram 13 6 nhiém ddc t6 aflatoxin & mirc giy ngd doc cap < 20
ppb/gram 1a ngudng gay nhiém doc méan tinh.

- Pdnh gid két qud: Panh gia tinh trang nhiém aflatoxin B1 theo tiéu
chuan QCVN 8-1: 2011/BYT [110], cu thé nhu sau:

Bing 2.3. Gidi han 6 nhiém aflatoxin trong mét sé thuc phim
theo tiéu chuin QCVN 8-1:2011/BYT [110]
Tén thuc pham Tiéu chuan danh gia ml(pg/kg)
aflatoxin B1 | aflatoxin tong s6

Lac va cac loai hat c6 dau

- Phai so ché trude khi str dung 8 15
- Str dung truc tiép 2 4
Hat almonds, hat dé cuoi, hat mo....

- Phai so ché trude khi sir dung 12 15
- Str dung truc tiép 8 10
Hat hazelnuts

- Phai so ché trude khi sir dung 12 15
- Str dung truc tiép 8 10
Cac loai hanh nhan

- Phai so ché trude khi sir dung 8 15
- Str dung truc tiép 5 10
Ngd, gao phai so ché trude khi st dung 5 10
Cac loai gia vi 5 10

Thuc pham ché bién tir ngii cdc 0,1 1
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2.2.9. Cdc chi sé nghién ciru

Ty 1& nhiém aflatoxin S6 mau xét nghiém c6 ham lugng
chung ctia cac mau aflatoxin >0 (ppb/gram) 100
. 2 \ = - — X
thudc co truyen (%) Tong sO mau xét nghiém
Ty 1& mau xét nghiém co S6 mau c6 ham luong
ham lugng aflatoxin aflatoxin > 0,5ppb/gram 100
= - — X
> 0,5 ppb/gram (%) Tong s6 mau xét nghiém
Ty 1é mau xét nghiém cé S6 mau c¢6 ham luong
ham lugng aflatoxin tur aflatoxin tur 0,5 — 20 ppb/gram 100
= - — X
0,5 - 20 ppb/gram (%) Tong s6 mau xét nghiém
Ty 1é mau xét nghiém cé S6 mau c¢6 ham luong
ham lugng aflatoxin aflatoxin > 20 ppb/gram 100
= ; — X
> 20 ppb/gram (%) Tong sO mau xét nghiém

Tong lugng aflatoxin cia
Ham lugng aflatoxin . . )
. cac mau x¢t nghiém co
trung binh & cac mau .
o . N nhiém aflatoxin
thuoc c0 truyén c6 nhiem = . _ + SD (ppb/gram)
Tong s6 mau xét nghiém

aflatoxin ) _
c6 aflatoxin

2.3. Phwong phap nghién ctru muc tiéu 3: Pdnh gid két qua can thiép
bang cdi thién méi trwong vi khi hdu trong kho bdo qudn thudc ¢é truyén
2.3.1. Péi twong nghién ciru
Nghién ctru vé ty 1& nhiém ndm sau can thiép (nhu muc tiéu 1).
2.3.2. Dia diém nghién ciru

Tai Bénh vién Y hoc C truyén tinh Nghé An.
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2.3.3. Thoi gian nghién cuu

Tur thang 1/2024 — thang 12/2024

2.3.4. Thét ké nghién ciru

Pé tai dugc thiét ké bang phuong phap nghién ctu can thiép danh gia
trude can thi¢p — sau can thiép.

2.3.5. C6 méu, phwong phdp chon méu nghién ciru

- C¢ mdu nghién ciru:

+ Nghién ctru can thi¢p dugc thuc hién tai 02 nha kho bao quan thube
ctia Bénh vién Y hoc Cb truyén Nghé An

+ C& mau duoc liéu duoc lua chon tuong tu nhu nghién ciru mo ta ban
dau (MT1), dam bao du sd lwong miu dé so sanh sy thay doi ty 1& nhiém nim
trudc va sau can thiép. Tong s6 170 mau thude co truyén duge thu thap va phan
tich trong nghién curu.

- Phwong phdp chon méu:

+ Chon toan bo 2 nha kho bao quan thuéc co truyén

+ Chon mau thudc cé truyén:

Chon toan bo céc vi thudc co truyén tir danh muc céc vi thudc ¢d truyén
dang sir dung tai Bénh vién Y hoc C6 truyén Nghé An trong thoi gian nghién
ctru (€6 170 mau thude co truyén, trong d6 c6 81 mau thude nam, 89 mau thude
bic).

Tai Bénh vién c6 2 kho thudc, mot kho thude nam, 1 kho thude bac, moi
kho c6 4 ké dé thudc, trén mdi ké c6 nhiéu ngan chtra hop dung thude, co6 dan
nhan tén vi thudc. Trong mdi hop, khi 1ay miu sé& ldy ¢ giita hop dung thude.
Lay khoang 10 gam cho véo 2 tai gidy bong vudt mép mdi tai 5 gam, ghi 13 tén
vi thudc, ngay gid 14y mau, 16 thude, ma sd tai dung thude.

+ Van chuyén mau thuoc:

Tong s6 170 mau thube duge 1dy chuyén vé labo thuc hién nudi cdy nam,

170 méu thudc chuyén vé Vién Duoc liéu Qudc gia dé dinh lugng aflatoxin



52

béng ky thuat sdc ky 16ng hiéu ning cao. Cac mau thubc sau khi dugc lua chon,
cho vao hop x6p, dam bao kin, tranh Am w6t trong qua trinh van chuyén mau,
kém theo danh sach va ma tai dung thude.

2.3.6. Ngi dung nghién cvuu

2.3.6.1. Ddnh gid diéu kién bio qudn thudc cé truyén trude can thiép

Viéc danh gia cac diéu kién bao quan thudc co truyén theo khao sat toan
bd 02 kho bao quan thudc cb truyén ciia Bénh vién Y hoc Co truyén tinh Nghé
An trude khi trién khai can thiép. Céc tiéu chuan danh gia theo Thong tu sd
36/2018/TT-BYT ngay 22/11/2018 quy dinh vé “Thuc hanh tét bao quan thudc,
nguyén liéu lam thudc (GSP)”, Ha Noi [16].

- Ddnh gid co sé vit chit va trang thiét bi bio qudn [16]

Céc chi s theo ddi hoat dong diéu kién vi khi hau bao quan thude cb
truyén gom: Két cau nha kho bao quan thudc, trang thiét bi dung cu bao quan
thudc, cu thé:

+ Dién tich kho bdo quan.

+ Két cau kho (tran, tuong, nén kho).

+ Heé thng ctra kho.

+ Hé thong thong gid.

+ He thdng chiéu sang.

+ Heé thong diéu hoa nhiét do.

+ May hat am.

+ Thiét bi theo ddi nhiét d¢, do am.

+ Gia ké bao quan thude.

+ Pallet ké hang.

+ Trang thiét bi phong chéng con tring va dong vat gay hai.

- Ddnh gid thwe hanh bdo qudn thuéc [16)

+ Viéc thyc hién nguyén tic GSP.
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+ Tinh trang sap xép thudc trong kho.

+ Khoang cach thudc véi nén, tudng va tran kho.

+ Viéc phan khu thudc nam va thudc bic.

+ Viéc ghi chép so sach theo ddi nhiét do, do am.

+ Cong tac vé sinh kho bao quan.

+ Cong tac kiém tra dinh ky chét luong thude.

- Ddnh gid cdc yéu to vi khi hdu kho bdo qudn [16]

Tai mdi kho tién hanh do: Nhiét do khong khi (°C), d6 am tuong ddi
(%), téc d6 luu thong khong khi (mv/s).

Céc chi s6 duoc do tai vi tri trung tam kho, cach nén kho khoang 1,5 m.
Thoi diém do: 08 gid, 13 gio, 16 gio. Po lién tuc trong 03 ngay lién tiép mdi
thang. Gia tr1 trung binh dugc stir dung dé danh gia diéu kién vi khi hau cua
kho bao quan.

- Ddnh gid tinh trang 6 nhiém ndm ciia thuéc co truyén sau can thiép

Lay méu thudc cb truyén tai 02 kho bao quan theo phuong phap di mo
td & muc tiéu 1. Cac mau duoc xét nghiém:

+ Ty 1& nhiém nam chung.

+ Thanh phan loai nAm.+

+ Ty 1é nhiém Aspergillus spp.

+ Ty 1 nhiém céc loai nam khac.

2.3.6.2. Xdy dwng va trién khai bién phdp can thiép

Cin cr két qua khao sat thyc trang ban dau, tién hanh xay dung goi can
thiép nham cai thién diéu kién vi khi hau va chat luong bao quan thudc co
truyén tai 02 kho nghién ctru.

- Can thigp vé co sé vit chit

+ Lap dat bd sung may hit 4m cong nghiép.

+Bb sung hé théng diéu hoa nhiét do.
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+ B sung quat thong gid.

+Bb sung nhiét am ké theo doi tu dong.

+ Stra chita cac vi tri ¢6 nguy co thim nudc hodc dong am.

- Can thigp vé sdp xép kho thuéc

+ Sép xép lai toan bd vi tri bao quan thude.

+ Thudc dugc dat trén pallet va gia ké.

+ Bao dam khoang cach t6i thiéu: Cach nén >10 cm; Cach tudng > 20
cm; Céch tran > 50 cm.

+ Phan khu riéng thudc nam va thudc bac.

+ Phan khu riéng cac vi thube ¢6 nguy co hut am cao.

- Can thiép vé qudn Iy bdo qudn

+ Xay dyng quy trinh theo dbi nhiét d6 va d6 am kho.

+ Ghi chép nhat ky nhiét 46, do Am hing ngay.

+ Kiém tra dinh ky tinh trang thudc bao quan.

+ Thuc hién nguyén tic nhap trudc — xuét trudc (FIFO).

- Can thiép vé vé sinh méi trwong kho

+ Tong vé sinh kho dinh ky.

+ Lam sach gia ké.

+ Kiém so4t con trung va dong vat giy hai.

+ Loai bo cac thudc c6 ddu hiéu nAm méc.

2.3.6.3. Ddnh gid két qua sau can thiép

Sau 12 thang trién khai can thiép tién hanh danh gia lai:

+ Trang thiét bi bao quan.

+ Piéu kién thyc hanh bao quan.

+ Nhié¢t do kho bao quan.

+ P06 am kho bao quan.

+ Téc d6 luu thong khong khi.
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Pong thoi 1ay mau thude dong duoc tai 02 kho theo phuong phap

tuong tu trude can thi¢p dé xéac dinh:

+ Ty 1& nhiém ndm chung.

+ Ty 1& nhiém Aspergillus spp.

+ Ty 1€ nhiém cac loai nam khéc.

Két qua trudce va sau can thiép nham danh gid hi¢u qua cua cac bién

phép cai thién diéu kién vi khi hau trong 2 kho bao quan thudc ¢ truyén.

2.3.7. Cac bién sé trong nghién cru

Bing 2.4. Cdc bién soé sir dung trong nghién ciru

Tén bién sb Pinh nghia bién s Phan | Phwong phip thu
j loai thap
x £ C6/khong phat hién nam A Z(et r}ghlcm oot
Nhiém nam X 22 A Nhi phén | cdy nam trong moi
trong mau thudc co truyén \
truong Saboraud
Thanh phan S6 loai nam dugc phan lap ) Xeét nghiém dinh
NI A \ x £ N Dmh . K Y \
loai nam phan | tir mau thuéc dong dugc loai nam bang hinh
A danh o
1ap duoc thai
La cac dicu kién nhiét do, Do cac thong so
Vi khi hau do am, toc do gio trong mot Dinh nhiét d@, dQ am
: pham vi hep nhu 1 nha‘t kho, | luong tuong doi, toc do
1 ph&n xudng san xuat. gio
D;Q. am tU@g %a trung blri}.l cong cuaqd(_) By Po nhiét do bing
doi trung binh | &m twong 461 do dugc ¢ 5 Bién Amké & 5 vitrl kho
o k}}o chura vi tri kho thudc: 4 goc kho, dinh thud c
thuoc trung tdm kho (%)
Nhiét d‘Q La“Erunﬁg binh cong ctua . Do nhiét do bé‘tng
trung binh nhiét d6 do trong kho thuoc A O
\ o, . , Lién tuc | nhiét ké 5 vi tri kho
trong kho & 5 vi tri: 4 goc kho, chinh thube
thuoc gitra kho (1°)
La van tbc trung binh luu L n .
Técdd gi6 | thong khong khi trong nha | - .. Do toc dg luu thong
8 o e . | Lién tuc khong khi bang
trung binh kho do ¢ 5 vi tri (m/s) 4 goc X 1z
phong toc ké

kho, chinh giira kho
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2.3.8. Cdc ky thudt swr dung trong nghién cuu

2.3.8.1. Ky thudt lva chon mau thuéc c6 truyén

Nhu muc tiéu 1

2.3.8.2. Ky thudt chan dodn nhiém ndm bang hinh thdi

K¥ thuét nudi ciy nim trong méi trudng Sabouraud nhu muc tiéu 1.
2.3.9. Cdc chi sé nghién ciru

- Ty lé nhiém nam trudc va sau can thiép

Ty 1& nhiém ndm chung S6 mau thudc cb truyén (+) véi ndm
cta 170 mau thude trude = 170 mau thudc trude, sau can thi¢p x 100

va sau can thi¢p (%)

Ty 1& nhiém ndm ctia S6 mau thudc bac hoidc thudc
c4c mau thude bac nam xét nghiém (+) voi nAm 100
hodc thudc nam trudc B Tong sb mau thudc bac hodc "
va sau can thiép (%) thudc nam trude va sau can thiép
Ty 1¢ nhiém nim S6 mau thude bac hodc thube nam xét
Aspergillus spp cua nghiém (+) voi nam Aspergillus spp
cicmiuthudcbic =  Tdng sé mau thudc bic hodc thubc  x 100
hodc thudc nam trudc nam trudc va sau can thi€p

va sau can thiép (%)
- Hiéu quda can thiép lam giam ty I¢ nhiém nam ¢ thuoc co truyén

pl - pz
CSHQ (%) = 0, x 100
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Trong do:
p, 12 ty 1& nhiém ndm & cac mau thude ¢b truyén trude can thiép;
p,1a ty 18 nhiém nim & cac mau thude cd truyén sau can thiép;
HQCT: Hiéu qua can thi¢p
- Tiéu chudn moi truong khéng khi kho dat tiéu chudn béo qudn thuéc
Mot kho thude dat tiéu chudn bao quan thude phai dap tng céc tiéu chi vé
vi khi hau nhu sau: Nhi¢t do trung binh ¢ 4 géc kho va gitra trung tam kho <
25°C; Do am twong dbi (%) < 70%; Toc do gi6 0,5 - 1 m/gidy [16].
- Cdc diéu kién khdc
C6 hop dung riéng cho timg vi thude, mdi hop c6 dan nhan riéng, co diéu
hoa nhiét dg, c6 may hut am, co may do nhiét do va do am, co quat thong gid,
c6 tai hoa chat hut am [16].
2.4. Phwong phap xir Iy va phan tich s li¢u
S6 liéu dinh luong thu thap dugce qua xét nghiém s€ dugc nhap va phan
tich bang phan mém Epi - Info 6.04, SPSS va Stata 16.0 [116].
2.5. Sai s6 va han ché sai s6
Sai s6 gom sai s6 hé thong va sai sé ngau nhién. Dé han ché sai s6 can:
Pam bao ¢& mau du 16n theo tinh toan; Tuan thil cac nguyén tic lya chon, sang
tuyén vao mau nghién ctru; Nghién ctru thir trude khi nghién ctru chinh thirc.
2.6. Dao dirc nghién ctiru
Pam bao tuan thi cic quy trinh nghién ctru. Giir bi mat vé vé cac van
dé cua Bénh vién lién quan dén tinh trang nhiém nidm va aflatoxin. Dé tai
duoc thong qua Hoi dong Y dutrc ciia Vién S6t rét — KST — CTTU, Hoi dong
Y dire ciia S Y té tinh Nghé An [116].
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2.7. M6 hinh thiét ké nghién ciru

Thiét ké nghién ctru dugc mé hinh hoa nhu sau:

Kho thudc co truyén tai Bénh vién
Y hoc C6 truyén tinh Nghé An

Chon 170 mau thudc ¢6 truyén

/\

K3 thuat sac ky 1ong hiéu nang

cao dinh luong aflatoxin

Nudi ciy ndm trong moi
truong Saboraud, ¢6 pH
<45 va c6 khana sinh

L ——]

Céac mau thuoc cod
truyén nhi€ém nam

Cac mau thudc ¢ truyén
khong nhiém nam

e

X4ac dinh ty 1€, thanh
phan loai cac mau nam

Cai thién diéu kién vi khi
hau tai 2 kho thudc (trang

thu duoc bang ky thuat bi may hat am, diéu hoa
sinh hoc phan tir nhiét do....)
A 4
Xac dinh Ty 16

nhiém nim sau
can thi¢p 12 thang

Hinh 2.3. So dé thiét ké nghién ciru
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Chwong 3:

KET QUA NGHIEN CUU

3.1. Ty 1 nhiém va thanh phén loai nim trong mét sé6 miu thudc cb

truyén tai Bénh vién Y hoc C6 truyén tinh Nghé An nim 2023.

3.1.1. Ty I¢ nhiém ndm trong mgt s6 mau thudc co truyén

Bing 3.1. Pic diém cdc mdu thubc trong nghién civu (n =170)

Pic diém Thudc nam | Thudc bic Tong Ty 18 (%)
RéE 42 25 67 39,41
Con 1 2 3 1,76
Than 11 27 38 22,35
Canh 0 4 4 2,35
L4, hoa, qua, hat 29 20 49 28,82
Khéc 6 3 9 5,29
Téong 89 81 170 100

Céac mau thudc trong nghién ctru nay chu yéu 1a ré, than, 14, hoa, qua, hat;

vi thubc nam va thude béac twong duong nhau.

67,06%(114/170)

O CS nhiém ndm moc

@ Khong nhiém nan méc

Hinh 3.1. Ty 1¢ nhiém ndm ¢ thuéc cé truyén (n = 170)
Ty 1& nhiém nam & thube cd truyén tai bénh vién Y hoc C truyén tinh

Nghé An 1a 32,94%.
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Bing 3.2. Ty I¢ nhiém néim & cdc mdu thuéc béc va thuéc nam (n =170)

, SO miuxét | Sémiu | Tylé Giatrip
Nhom vi thuoc
nghiém (+) (%0)
Cac vi thude bac (1) 89 33 37,10 P> 0,05
Cac vi thudc nam (2) 81 23 28,40
Tong 170 56 32,94

Ty 1é nhiém ndm & cac mau thudc nam va cac vi thude bac khac nhau

khong co ¥ nghia thong ké (p > 0,05).

Hinh 3.2. Khuén lac ném nuéi cdy trong méi truong Saboraud
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Cac khuan lac nAm dang soi, mau sac khac nhau trang, tring xam.
Bing 3.3. Ty Ié nhiém ndm ¢ cdc mdu thuéc co truyén

cd nguon goc la thén, ré, ld, cii, qud, con (n =170)

Vi thubc S6 xét | S6 nhiém | Ty 1é Gia trip
nghiém nam (%)
RE (1) 67 27 40,30
Than (2) 38 9 23,68 | Puzas >0,05
Canh, 14, hoa, qua, hat (3) 53 17 32,07
Khéc (4) 12 3 25,00
Tong 170 56 32,94

Ty 1& nhiém nam & cac mAu thude c6 ngudn gde tir ré cao nhat (40,30%),
ty 1¢ nhiém nam & cac mau thudc 1ay tir than thap nhat (23,68%).
Ty 1é nhiém ndm & cac méu thudc lam tir ré, than, canh — 14- hoa — qua
kh&c biét chua c6 ¥ nghia thong ké, v6i p > 0,05.
3.1.2. Két qud xdc dinh thanh phan lodi ndm
3.1.2.1. Két qua dinh danh bang hinh thdi hoc
Bing 3.4. Két qud xdc dinh s6 lwong mébu nim

khdc nhau vé diic diém hinh thdi hoc (n = 56)

S6 loai nAm nhiém S0 miu (+) Ty 1€ (%)
Nhiém 1 loai 50 89,29
Nhiém 2 loai 5 8,93
Nhiém 3 loai 1 1,79

Tong s6 56 100,0

C6 56 mau nhiém nam, trong d6 50 mau (89,29%) nhiém 01 loai nam,

5/56(8,93%) nhiém 2 loai nim, 1/56(1,79%) nhiém 3 loai nim.
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Bing 3.5. Két qud xdc dinh giong ndm phan lgp nim

twr cdc vi thuoc co truyén dwa vao dac diém hinh thai

Nhiém 1 | Nhiém 2 | Nhiém 3
Gidng nim loai loai loai Tong

Aspergillus 18 2 1 25
Rhizopus 16 0 0 16
Penicillium 10 0 0 10
Fusarium 4 0 0 4
Cladosporium 1 0 0 1
Phoma spp 1 0 0 1
Aspergillus + Penicillium 0 3 0 3

Tong s6 miu nhiém 50 5 1 63

Trong 56 mau nhiém nam c6: 50 mau nhiém mot 10ai ndm, 05 mau nhiém
2 loai , 01 mau nhiém 03 loai.

Tong s6 63 mau (chiing), trong do: Aspergillus 1a 28(44,44%), Rhizopus
16(25,40%), Penicillium la 13(20,63%), Fusarium la 4(6,35%), Phoma spp la
1(1,59%) va Cladosporidium la 1 (1,59%).

Hinh 3.3. Hinh dnh sgi ndm, bao tiv Aspergillus

trong tiéu ban nhupm Methylene blue trong nghién cvwru nay
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Céc soi nam Aspergillus spp dién hinh khi nhuém Methylene blue, gdm
soi ndm, bao tir, dinh bao ti hinh hoa ctc.
3.1.2.2. Két qua dinh danh loai bang kj thudt sinh hoc phdn tir

- Tach chiét DNA:

Cac mau nam duoc tach chiét DNA bang bo kit Fungi/Yeast Genomic
DNA Isolation Kit (Cat. # 27300, Norgen Biotek Corp, Canada) theo huéng
dan cua nha san xuét.

- Khuyéch dgi doan gen:

DNA cuaia ndm sau khi tach chiét duoc st dung 1am khudn (template) cho
phan (ing PCR. Cap mdi ITS5 va NL4 khuéch dai doan gen chtra 1 phan gen
18S rDNA,; Toan bo doan gen 5.8S rDNA,; Toan b cac doan giao gen ITS1,
ITS2 va mot phan gen 28S rDNA ctia vi nam, kich thudc khoang 1000-1200bp,
tdy ting lodi nam.

Kiém tra san pham PCR bang dién di.

Két qua tach chiét PCR va chay dién di nhu sau:

Hinh 3.4. Sin pham dién di mét sé6 mdu ndm phén lip

tir cdc mdu thuéc co truyén tai Bénh vign Y hoc Co truyén Nghé An
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Hinh anh chay dién di trén gel thach agarose 1a cac bang sang rd nét, kich
thude xap xi 900 bp, dung véi gia tri kich thuéc mong mudn va phi hop voi
kich thuéc ctia cAc mAu ndm chuan trong ngan hang Gen bank. San phim PCR
tinh sach, guri di gidi trinh tu va dugc so sanh véi céc trinh tu san c6 trén ngan
hang Gen bank dé xac dinh loai nim.

Két qua kiém dinh nhu hinh 3.5, hinh 3.6, hinh 3.7 sau:

Aspergillus niger

Aspergillus flavus

Aspergillus fijiensis

Aspergillus terreus

Hinh 3.5. Két qua gidi trinh tw gen cdc mau Aspergillus spp
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Penicillium oxalicum

Rhizopus arrhizus

Fusarium oxysporum

Penicillium implicatum

Hinh 3.6. Két qua gidi trinh tw gen cic méu ndm khdc
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1. Trinh tw miu HNDK 10

150 160 170 180 190
AAGTACACCGGCACGAATGCCGGCTGAACCCCGCGGGLGAGTCTGGTC

AP e o

2. Trinh ty miu HNDK 21
250 260 270 280 290
"TCAAAGTGCTTTTCATCTTTCGATCACTCTACTTGTGCGCTATCGGTCT

290 300 310 320 330
sTCTCCGGCCAGTATTTAGCTTTAGATGAAATTTACCACCCATTTAGAGC

WA A A AN

4. Trinh i miu HNDK 43
330 340 350 360 370
\CCCATTTAGAGCTGCATTCCCAAACAACTCGACTCGTCGAAGGAGCTTTY

5, Trinh tw miu HNDK 50
270 280 390 400 410
JGAGCTTTACACGGGCACGGACACCCCGCCCAAGACGOGATTCTCACCCT!

oA A AN A

Hinh 3.7. Két qua dién di trén thach va gidi trinh ti gen

Céc trinh tu thu dugc sau do dugc dang ky trén ngan hang gen va dugc
cap ma sb ban quyén.
Bing 3.6. Tong hop cdc trinh tw thu dwoc

trong nghién ciru nay va dang ky trén ngan hang gen (n = 63)

TT | Ky hi¢u chiing Tén loai Ma so trén
genbank
1 VTO02 Aspergillus flavus ORA473256
2 VT16 Aspergillus chevalieri OR501567
3 VT20.1 Aspergillus fijiensis OR501568
4 VT20.2 Aspergillus sydowii OR501569
5 VT25 Aspergillus flavus OR528042
6 VT29 Aspergillus chevalieri OR528596
7 VT31.2 Aspergillus terreus OR528598
8 VT34 Aspergillus niger OR528599
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9 VT35.1 Aspergillus niger OR528600
10 VT35.2 Aspergillus terreus OR528601
11 VT39 Aspergillus flavus OR625087
12 VT61l Aspergillus niger OR625088
13 VT64 Aspergillus flavus OR625089
14 VT66 Aspergillus niger OR625091
15 VT69 Aspergillus sydowii OR625092
16 VT71 Aspergillus niger OR625093
17 VT78 Aspergillus niger OR625095
18 VT80 Aspergillus niger OR625096
19 VT82.2 Aspergillus terreus OR625100
20 VT89 Aspergillus spp OR625101
21 VT93 Aspergillus flavus OR625103
22 VT97 Aspergillus niger OR625105
23 VT103 Aspergillus chevalieri OR625106
24 VT105.2 Aspergillus niger OR625108
25 VT107.1 Aspergillus restrictus OR625110
26 VT107.2 Aspergillus neotritici OR625111
27 VT107.3 Aspergillus chevalieri OR625112
28 VT159 Aspergillus niger OR625117
29 VT10 Rhizopus arrhizus OR501566
30 VT22 Rhizopus arrhizus OR501570
31 VT26 Rhizopus arrhizus OR528043
32 VT27 Rhizopus arrhizus OR528044
33 VT28 Rhizopus microsporus OR528045
34 VT48 Rhizopus arrhizus OR536567
35 VT60 Rhizopus microsporus OR536570
36 VT72 Rhizopus arrhizus OR536571
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37 VT04 Rhizopus arrhizus OR625084
38 VT11 Rhizopus arrhizus OR625085
39 VT14 Rhizopus arrhizus OR625086
40 VT77 Rhizopus arrhizus OR625094
41 VT83 Rhizopus arrhizus OR625098
42 VT96 Rhizopus arrhizus OR625104
43 VT113 Rhizopus arrhizus OR625114
44 VT161 Rhizopus arrhizus OR625118
45 VT31.1 Penicillium implicatum OR528597
46 VT38 Penicillium implicatum OR536565
47 VT4l Penicillium oxalicum OR536566
48 VT54 Penicillium citrinum OR536568
49 VT57 Penicillium oxalicum OR536569
50 VT76 Penicillium citrinum OR536573
51 VT65 Penicillium citrinum OR625090
52 VT88.1 Penicillium implicatum OR625099
53 VT105.1 Penicillium citrinum OR625107
54 VT106 Penicillium citrinum OR625109
55 VT114 Penicillium oxalicum OR625115
56 VT119 Penicillium citrinum OR625116
57 VT168 Penicillium citrinum OR625120
58 VT74 Fusarium oxysporum OR536572
59 VT82 Fusarium oxysporum OR625097
60 VT90 Fusarium oxysporum OR625102
61 VT110 Fusarium oxysporum OR625113
62 VTO05 Cladosporium halotolerans OR473257
63 VT162 Phoma spp. OR625119
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Trong 63 mau ndm, c6 61 maiu da xac dinh 16 tén loai, c6 02 miu chua
xac dinh duoc tén lodi, méi xac dinh duge giéng (chi) 1a mau VT89 la giéng
Aspergillus spp va VT163 1a gibng Phoma spp.

Gidng Aspergillus cd s6 luong cao nhat 28 mau chiém 44,44%. Thanh phan
loai cua giéng Aspergillus nhu bang 3.7 sau:

Bing 3.7. Ty Ié cdc lodi ndm trong giéng Aspergillus (n =28)

R SLICI
Loai nam — Trong so Tr0~ng tong sO
Aspergillus (n=28) mau (n=63)

Aspergillus niger 10 35,72 15,87
Aspergillus flavus 05 17,86 7,94
Aspergillus chevalieri 05 17,86 7,94
Aspergillus terreus 02 7,14 3,17
Aspergillus sydowii 02 7,14 3,17
Aspergillus fijiensis 01 3,57 1,59
Aspergillus restrictus 01 3,57 1,59
Aspergillus neotritici 01 3,57 1,59
Aspergillus spp. 01 3,57 1,59
Tong 28 100 44,44

Aspergillus chiém 44,44% sb chung nAm méc phan 1ap duoc. D3 phat
hién 8 loai nam, trong d6 A. niger chiém ty 1¢ cao nhat 35,72%(10/28).

Loai As. flavus va As. chevalieri chiém 15,87% (05/28).

Céc loai As fijiensis, As. restrictus, As. neotritici, Aspergillus spp mai
lodi chiém 1,59%(1/28)
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Bing 3.8. Phéin bé cdc lodi ndm trong giong Aspergillus

Nhiém don, S6
nhiém phéi hop Loai nAm Aspergillus spp lwong
Nhiém don Aspergillus chevalieri 4
Aspergillus fijiensis 1
Aspergillus flavus 5
Aspergillus niger 10
Aspergillus restrict 1
Aspergillus spp. 1
Aspergillus sydowii 1
Aspergillus terreus 1
Aspergillus spp. 1
Nhiém phéi hop | Aspergillus fijiensi + Aspergillus sydowii 1
Aspergillus niger + Aspergillus terreus 1
Aspergillus restrict + Aspergillus neotritici +
Aspergillus chevalieri 1
Tong 10 loai 28 mau

P phat hién 28 mau Aspergillus, thudc 8 loai, trong d6 c6 02 mau dong

nhiém 2 loai, 01 mau dong nhiém 3 loai Aspergillus.
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Bdng 3.9. Ty Ié cdc loai ndm khac

Giong T 18 (%)
Loa S6 Trong Trorng t~6ng
lwgng | cung sO mau
gidng (n=63)
Rhizopus Rhizopuarrhizus 14 87,50 22,22
Rhizopumicrosporus 02 12,50 3,17
Tong 16 100,0 25,39
Penicillium Penicillium citrinum 07 53,85 11,11
Penicillium implicatum 03 23,08 4,76
Penicillium oxalicum 03 23,08 4,76
Tong 13 100,0 20,63
Fusarium Fusarium oxysporum 04 100,0 6,35
Phoma Phoma spp. 01 100,0 1,59
Cladosporium | Cladosporium halotolerans 01 100,0 1,59
Tong 16 loai 35 100,00 55,56

Pi xé4c dinh duoc 5 gidng nam khac gdm Rhizopus spp; Penicillium spp;
Fusarium spp; Phoma sp, Cladosporidium. Niam gidng ndm ndy chiém
55,56%(35/63) tong s6 mau phan lap dugc.

Rhizopus spp chiém ty 18 cao nhét 25,39%(16/35), c6 2 loai, trong d6 R.
arrhizus chiém ty 1& chu yéu 87,50%(14/16);

Penicillium spp ¢6 3 loai ; Fusarium spp cé 1 loai, Cladosporium cé 1

loai; Phoma spp chua xac dinh dugc loai.
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Bing 3.10. Ty I¢ nhiém nim Aspergillus ¢ thuéc béc, thuéc nam

Ngudn goc So xét S6 nhiém p
mau thude nghiém nim Ty 1€ (%)
Thudc bic (1) 89 16 17,98 P> 0,05
Thudc nam (2) 81 8 9,88 (0,185)
Tong 170 24 14,12

Ty 1¢ nhiém Aspergillus chung ¢ cac mau thudc cb truyén 1a 14,12%
(24/170). Ty 1& nhiém Aspergillus ¢ thudc bic va thudc nam khac biét chua co
y nghia théng ké véi cac gia tri 17,98% so vai 9,88%, p > 0,05

Bing 3.11. Ty I¢ nhiém ném khdc ¢ thuéc béc va thudc nam (n =170)

Nguon goc mau SO xét S0 nhiém p
thuoc thuoc nghiém nam Ty 1€ (%)
Thlléc béc (l) 89 17 21’3 p(]_-z) > 0505
Thudc nam (2) 81 15 19,8 (0,185)

Ty 1& nhiém cac loai ndm khic & cic mau thudc cO truyén la
22,94%(32/170), trong d6 ty 1& nhidém & thude béc 1a 21,3%, thudc nam 19,8%,
tuy nhién sy khac biét chua c6 y nghia théng ké (p > 0,05).

Bdng 3.12. Ty I¢ nhiém ndm theo nguén géc (n = 170)

S S0 So Ty 18 p
Nguon goc mau thuoc lwgng nhiem (%)
Ngudn gdc thuc vat (1) 158 53 3354 | Pay>005
Nguén goc khac (dong vit,
chat khoang...) (2) 12 3 25,0
Tong 170 56 32,94

Ty 1& nhiém nam & cac vi thudc c6 nguodn goc thuc vat 1a 33,54%, dong
vat va chat khoang 25,0%. Khong c6 su khac bi¢t vé ty 1€ nhieém nam & cac vi

thude ¢ nguén ghéc thuc vat va dong vat 33,54% so véi 25,00% véi p > 0,05
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Bing 3.13. Ty 1¢ nhiém Aspergillus theo c&c bé phén ciia thuéc (n =170)

S6 S6 Ty 18 p
Ngudn goc miu thudce lwong | nhiém (%)
Ré (1) 67 10 14,93 | Puassy> 0,05
Than (2) 38 5 13,16 (0,932)
Canh, 14, hoa, qua, hat (3) 53 8 15,09
Khac (4) 12 1 8,33
Tong 170 24 14,12

Ty 1é nhiém nam Aspergillus chung & cac bd phan khéac nhau cta thudc

co truyén 14 14,12%.

Khac biét chua c6 ¥ nghia théng ké vé ty 1¢ nhiém nam Aspergillus &

cac bd phan cua thude 13 ré, than va canh 14 hoa qua vdi cac ty 16 14,93% so
voi 13,16%, 15,09% va 8,33% vai p > 0,05).

Bing 3.14. Ty 1¢ nhiém céc 10ai ndm khdc thuéc theo bg phin thuéc (n =170)

S6 So Ty 1¢ p
Ngudn goc miu thuéc | lwong | nhiém (%)
Ré (1) 67 17 25,37
Thén (2) 38 5 13,16 P 234> 0,05
Canh, 14, hoa, qua, hat (3) 53 8 15,01 (0,232)
Khac (4) 12 2 16,67
Tong 170 32 20,59

Ty 1& nhiém cac lodi nAm khac & cac bo phan cua thude co truyén khac

biét chua c¢6 ¥ nghia théng ké ((p > 0,05).

3.2. T§ Ié nhiém aflatoxin, thanh phdn, néng dp cac aflatoxin Bi, aflatoxin
B., aflatoxin Gy, aflatoxin G trong cdc méu thuéc cé truyén tai Bénh vién

Y hoc Cé truyén tinh Nghé An

3.2.1. Ty I¢ nhiém aflatoxin

Véi 170 mau thude ¢ truyén duoc xét nghiém dinh luong aflatoxin tai

Vién Kiém nghiém thudc Qudc gia bang ki thuat sic ky long hiéu ning cao

chay trén may HPLC.

Mbi mau chay sac ky theo thoi gian thuc, chay 4 lan, mdi 1an cach

nhau 3 gid, két qua duoc ghi lai theo thoi gian thuc nhu hinh 3.8, hinh 3.9 sau:
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Hinh 3.8. Sdc ky d6 mau (+ ) aflatoxin B1, B2, G1, G2
theo thoi gian luu méu
Sac ky d6 1a mot duong lién tuc dao dong c6 cac gia tri dinh tuong
g v6i ndng do dinh cua ting loai aflatoxin B1, B2, G1, G2 trong mau
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Hinh 3.9. Séc ky dé mdu( -) véi
aflatoxin B1, B2, G1, G2 theo thoi gian luu mdu
Sic ky do 1a mot duong lién tuc dao dong quanh gia tri 0, khong cé

cac gia tri dinh twong irng vd1 ndng do dinh cua aflatoxin trong mau
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(a) Miu (+) B1: Cut off: 50%; Do nhay (b) Mau B2: Cut off: 50%; D¢ nhay
81,16%; Do dac hiu 87,50%; AUC 0,76 76,1%; Do dac hiéu 90,6%; AUC
0,68

Hinh 3.10: Pwong cong ROC ciia néng dé aflatoxin B1, B2

(a) Mau (+) G1: Cut off: 50%; Do nhay (b) Mau G2: Cut off: 50%; Do nhay
77,1%; Do dac hi¢u 88,50%; AUC 0,79 100%; Do dac hiéu 91,0%; AUC 0,97
Hinh 3.11: Pwong cong ROC ciia néng dé aflatoxin G1, G2

Puong cong ROC c6 @6 nhay > 75,0%, d6 dac hiéu > 85,0% ¢ ca 4 loai
aflatoxin B1, B2, G1, G2; Ca 4 loai aflatoxin B1, B2, G1, G2 cé duong cong
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ROC nam phia trén goc phan giac goc ¥ thir nhat.
3.2.2. Ty I¢ nhiém aflatoxin & cdc mdu thudc cé truyén

3.2.2.1. Ty Ié nhiém aflatoxin & cdc mdu thuoc cé truyén

Ty 1& nhiém aflatoxin (%)

9,41%(16/170)

90,59%
(154/170)

" nhiém = khong nhiém

Hinh 3.12. Ty I¢ nhiém aflatoxin trong cAc mdu thudc cé truyén
Ty 1é nhiém aflatoxin chung trong c4c mau thudc c6 truyén la
9,41%(16/170).
Bing 3.15. Ty I¢ nhiém aflatoxin

theo so loai aflatoxin ¢ cdc méau thuéc cé truyén (n =16)

S6 loai ddc to S6 lwong Ty 18 (%)
1 loai 9 56,25
2 loai 5 31,25
3 loai 2 12,50
Tong 16 100

Trong sd 16 mau nhiém aflatoxin, c6 9 mau nhiém 1 loai aflatoxin
(56,25%); 5 mau nhiém 02 loai aflatoxin, 2 mau nhiém 3 loai aflatoxin.

Tong cong c6 25 luot mau nhiém aflatoxin.
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3.2.2.2. Ty 1é nhiém tirng logi aflatoxin
- T¥ I¢ lwot mdu nhiém aflatoxin trong 170 vi thudc xét nghiém
Bing 3.16. Ty I¢ nhiém tieng logi aflatoxin G1, G2, Bl, B2

¢ cdc mdu thuéc co truyén (n =170)

Loai aflatoxin nhiém Tinh trang nhiém aflatoxin

S6 mau xét nghiém | S6 lugt mau (+) | Ty 1é (%)
S6 mau nhiém G1 170 6 3,53
S6 mau nhiém G2 170 3 1,76
S0 mau nhiém B1 170 4 2,35
S6 mAu nhiém B2 170 12 7,06
Tong s6 170 25 14,71

Ty 18 lugt mau nhiém aflatoxin chung la 14,71%(25/170), trong do6
ty 16 mau nhiém B2 cao nhét 7,06%(12/170), tiép dén 1a ty 1¢ mau nhiém
G1 chiém 3,53%(6/170), thap nhét 1a mau nhiém G2 (1,76%; 3/170).

- Ty 1é lwot mdu nhiém trong 25 lwot mdu nhiém aflatoxin

Bing 3.17. Ty 1¢ nhiém tirng logi aflatoxin
G1, G2, B, B2 ¢ cdc méu thuéc cé truyén (n = 25)

Loai aflatoxin nhiém Tinh trang nhiém aflatoxin
SO lugt mau (+) | Ty 18 (%) Gia tri p
S6 mau nhiém G1 (1) 6 24,0
S6 mau nhiém G2 (2) 3 12,0
Sé mAu nhifm B1 (3) 4 16,0 P2sy< 0,05
S6 mAu nhiém B2 (4) 12 48,0 (0,047)
Tong s6 25 100

Ty 1& nhiém aflatoxin B2 cao nhat 48,0% (12/16), khac biét co y
nghia thong ké ty 1¢ nhiém aflatoxin B2 so v6i G1, G2 va B1, p < 0,05.



79

Bing 3.18. Ty I¢ nhiém aflatoxin 6 cdc méiu

thuoc co truyén nhiém ndm va khong nhiém nam

Tinh trang nhiém aflatoxin Giatrip
Nhiém nim S luong | SO mau (+) | Ty 1é (%)
vo1 aflatoxin
Conhiém nAim (1) 56 11 19,64 | Puy<0,01
Khong nhiém nam (2) 114 5 4,39 (0,004)
Tong 170 16 941

Ty 1é¢ mau nhiém aflatoxin chung 1a 9,41%(16/170). Khac biét ¢

nghia thong ké gifra ty 1¢ nhiém nadm & caC mau thudc c6 truyén nhieém nam va

khong nhiém nim véi ty 16 19,64%(11/56) so v&i 4,39%(5/114), p < 0,01

Bing 3.19. Ty I¢ nhiém aflatoxin & méu thuéc theo cdc bé phin

, Tinh trang nhiém aflatoxin Giatrip
Vi thuoc S —
S6 mau XN | S6 mau (+) | Ty 1€ (%)

Ré (1) 67 7 10,45 | Puzss> 0,05
Than (2) 38 2 5,26 (0,661)
Canh, 14, hoa, qua (3) 53 5 9,43
Khac (4) 12 2 16,67

Tong 170 16 100,0

Ty 1& nhiém aflatoxin & cdc mau thudc theo cac bd phan ré, than, canh
la hoa vdi cac ty 1€ twong trng 1a 10,45%, 5,26%, 9,43%, 16,67%, tuy nhién
su khac biét ndy khong c6 ¥ nghia thong ké p > 0,05.

3.2.3. Lién quan giita nhiém ném va nhiém aflatoxin

Bang phuong phéap phén tich ty suat chénh OR95%CI: giita cac yéu td

nhiém nam chung, nhiém ndm & thudéc nam va thude bac, nhiém nam & cac re,

than, canh l4...v4i tinh trang nhiém aflatoxin dé€ tim ra cac yéu to lién quan,

két qua nhu sau:
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Bdng 3.20. Lién quan giiia nhiém nam va nhiém aflatoxin

Tinh trang nhiém aflatoxin | OR (Cl1 95%) | Gia

Nhiém nim Nhiém | Khéong nhiém | Téng tri p
aflatoxin aflatoxin
C6 nhiém nim 11 45 56 5,165 0,004
Khéng nhiém nim 5 109 114 | (1,69-15,70)
Tong 16 114 170

C6 lién quan gitia nhiém ndm va nhiém aflatoxin ¢ cdc mau thude cd
truyén véi OR = 5,165, 95%CI: 1,69 -15,70, p < 0,01.
Mau thude cb truyén nhiém ndm c6 nguy co nhiém aflatoxin cao gip
5,165 lan mau thubc ¢6 truyén khong nhiém nam.
Bing 3.21. Lién quan giita nhiém aflatoxin

0 cdc mau thuoc co truyén nhiem nhiem nam Aspergillus

Tinh trang nhiém aflatoxin OR (CI Gia
Nhiém nam Nhiém | Khong nhiém | Téng 95%0) tri p
aflatoxin aflatoxin
C6 nhiém nam 6 18 24 4,533 0,013
Khong nhiém nam 10 136 146 | (1,47-13,97)
Tong 16 154 170

C6 lién quan giira nhiém nim Aspergillus va nhiém aflatoxin & céc
mau thude ¢ truyén véi OR = 4,533, 95%Cl: 1,47 -13,97, p < 0,05.
Miu thudc ¢b truyén nhidm Aspergillus c¢6 nguy co nhiém aflatoxin

cao gap 4,533 lan mAu thudc c6 truyén khong nhiém Aspergillus.
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Bdng 3.22. Lién quan giita nhiém cdc loai nam khdc

voi nhiém aflatoxin ¢ cac mdau thuoc co truyén

Tinh trang nhiém aflatoxin OR (Cl1 95%) | Gia
Nhiém nim Nhiém | Khong nhiém | Téng tri p
aflatoxin aflatoxin
C6 nhiém nam 8 27 35 4,704 0,006
Khong nhiém nam 8 127 135 | (1,623-13,636)
Tong 16 154 170

C6 lién quan gitra nhiém cac loai nAm khac véi nhiém aflatoxin &

cac mau thude cb truyén OR = 4,704, 95%Cl: 1,623 -13,636, p < 0,01.

Mau thuoc ¢ truyén nhiém céac loai nam c6 nguy co nhiém aflatoxin

cao gap 4,704 1an mAu thudc co truyén khong nhiém nam.

Bdng 3.23. Lién quan giiva nhiém nam va nhiém aflatoxin

o cac mau thuoc nam va thuoc bac

Tinh trang nhiém aflatoxin OR (Cl1 95%) | Gia
Nhiém nam Nhiém | Khong nhiém | Tong tri p
aflatoxin aflatoxin
Thudc bac 14 75 89 7,373 0,003
Thudc nam 2 79 81 (1,621-33,542)
Tong 16 154 170

Co lién quan giira nhiém nam véi nhiém aflatoxin & cac mau thudc

c6 truyén 1a thube bac OR = 7,373, 95%Cl: 1,621 -33,542, p < 0,01.

Mau thuoc ¢6 truyén 1a thuoc bac nhiém c¢6 nguy co nhiém aflatoxin

cao gp 7,373 1an mau thudc ¢ truyén 1a thudc nam.

3.2.4. P$ thu héi aflatoxin trong cdc mdu xét nghigm phwong phdp

sdc ky long hiéu nang cao

170 mau thube cd truyén déu duoc thuc hién k¥ thuat thu hoi

aflatoxin phuc vu k¥ thuat sic ky long hiéu ning cao, két qua nhu sau:
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Bing 3.24. Dj thu héi xét nghigm dinh lugng ham luwong aflatoxin bang

phwong phap sdc ky long hiéu nang cao ¢ cac mau nhiém nam

TT | Tén vi thudc P thu hoi (%) véi cac aflatoxin
G2 Gl B2 Bl
1 | Bach giditir 65,98 86,83 95,25 89,85
2 | Bach mao can 65,21 72,09 72,94 72,95
3 | Bach thuoc 73,79 85,16 88,29 94,17
4 | Ban ha 85,18 89,20 80,81 94,86
5 | Binhlang 42,60 109,91 70,42 81,86
6 | Cam thao 76,03 79,58 91,65 107,88
7 | Cat canh 61,33 61,86 60,80 63,57
8 |Cu gai 40,07 41,06 41,30 38,79
9 | Chixéac 32,68 63,74 62,92 81,29
10 | bai tdo 69,78 95,97 77,27 84,70
11 | Pang sam 38,54 51,31 90,08 56,45
12 | Dia long 54,52 83,88 244,79 69,31
13 | Pinh huong 11,62 101,57 50,65 92,96
14 | b6 trong 47,90 83,66 54,44 96,08
15 | Bdc hoat 30,43 63,81 39,30 93,70
16 | Buong quy 34,39 125,29 77,08 91,91
17 | Hanh nhan 45,69 126,01 99,00 110,74
18 | Hoang ky 44,46 106,53 98,58 107,01
19 | Hoac huong 27,94 103,67 83,64 86,03
20 | Hong hoa 55,51 102,55 96,48 100,38
21 | Huyén sim 69.96 114,00 100,28 115,39
22 | Kha tu 19,35 88,78 81,41 81,17
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23 | Lién tam 39,88 113,91 104,75 117,87
24 | Méu don bi 96,50 117,39 100,18 116,54
25 | Moc thong 26,35 92,44 90,33 104,26
26 | Moc duogc 22,15 101,27 82,26 86,17
27 | Nguu bang tir 69,87 112,78 98,82 113,50
28 | Nguu tat 84,68 116,87 102,87 123,59
29 | Nhan tran 62,50 100,06 93,73 94,03
30 | O tic cbt 92,50 106,75 104,14 105,53
31 | Phuc than 96,64 112,50 101,03 109,91
32 | Sasam 102,68 123,89 109,01 124,00
33 | Tang bi 45,87 89,90 54,67 72,83
34 | Tan giao 93,49 122,02 105,39 125,13
35 | Tién ho 108,14 94,48 109,51 125,15
36 | Ty giai 85,16 84,69 85,00 73,63
37 | Thach xwong bd 45,83 79,54 98,44 121,52
38 | Thong thao 49,83 122,63 115,77 126,05
39 | Thuyén thoai 98,36 119,11 102,15 125,79
40 | Thuong truat 96,13 118,93 107,01 122,87
41 | Trinh nit 69,77 90,65 76,22 109,89
42 | Xa cam 27,28 95,76 102,51 103,45
43 | Xa tién tir 89,93 108,42 98.44 103,29
44 | Nam linh chi 74,89 99,36 99,10 94,27
45 | Pang tim 11,30 97,94 53,73 95,18
46 | Hoai son 87,31 111,53 109,85 111,37
47 | L& dung 62,40 112,74 105,92 100,11
48 | Lién nhuc 87,21 104,81 107,13 105,31
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49 | Ngil gia bi 83,60 94,27 102,44 101,77
50 | Xich thuge 87,91 108,20 110,03 107,18
51 | Tang ky sinh 79,91 89,44 81,64 85,46
52 | Tan di 30,36 113,97 99,44 96,82
53 | Chi tu 71,32 91,46 94,39 99,40
54 | Thién hoa phén 67,66 121,77 108,94 118,28
55 | Thach moc 63,77 78,91 78,17 79,78

Ghi chii: Tham khao AOAC véi mirc nong do spike thém vao mau, % tim lai nén nam

trong khoang 50-120%

Hau hét cac mau xét nghiém bang k¥ thuat sic ky long hiéu ning cao

béng may HPLC ¢6 do thu hoi tt véi cac loai aflatoxin B1, B2, G1 tir 50% dén

100,0%. Riéng voi G2 & mot sé6 mau c6 do thu hoi thap 1a: Pang tam, moc

thong, dinh huong.

Bing 3.25. Tong hop ty 1¢ thu hoi tirng loai aflatoxin bang ky thudt

sdc ky long hiéu nang cao ¢ cac mau thuoc nhiém nhiém nam

Loai aflatoxin | S6 lwong, ty 18 (%) miu thu | S6 lwong, ty 18 (%) miu thu
can thu hdi hoi aflatoxin dw6i 50% | hoi aflatoxin dwoc trén 50%
Gl (1) 01 (1,82) 54 (98,18)
G2 (2) 21 (38,18) 34 (61,82)
B1 (3) 01 (1,82) 54 (98,18)
B2 (4) 02 (3,64) 53 (96,36)
Chung 25 (11,36) 195 (88,64)

Ty 1é thu hoi trén 50% cua 4 loai aflatoxin chiém 88,64%(195/220), thu
héi duge dudi 50% chi chiém 11,36%(25/220).
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Bing 3.26. Két qud tong hop xét nghiém dinh lwong ham lwong aflatoxin

TT Tén thudc Pinh lugng loai aflatoxin nhiém (ng/g)
|. Cac miu thudc nhiém nim | G2 Gl B2 B1
1 |Dialong 0 0 0,0729 0
2 | binh huong 0 0 0,0243 0
3 |Pd trong 0 0 1,3666 0
4 | Boc hoat 0 5,4588 2,7686 0
5 | Mau don bi 0 2,0501 0 0
6 | Moc dugc 0 0 0,2420 2,4646
7 | Tién ho 0 2,2170 0 0
8 | Thach xwong bd 0,3164 | 1,0756 | 0,1389 0
9 | Xa tién tit 0 0 0,1255 0
10 | Pang tam 0 0 0,0594 0
11 | Tandi 0 0 0,0657 0
12 | Chi tu 0 0,9266 0,1191 1,6933
13 | Thién hoa phan 0 0 0,0595 0

I1. C4c méu thudc khong nhiém nim (6/115)

TT Tén vi thudc Dinh lrgng loai aflatoxin nhiém (ng/g)

G2 Gl B2 Bl

14 | Pai tdo 0 0 0 2,4145
15 | Pan sam 0 0 2,4641 0
16 | bia long 0,3164 0 0 0
17 | Pinh huong 0,2487 0 0 0
18 | Pd trong 0 0,5429 0 0
19 | Bbuong quy 0 0 0 2,9646

Véi 13 mau nhiém aflatoxin ¢ cac vi thuoc ¢ truyén nhiém nam va 06

mau nhiém aflatoxin ¢ cac vi thudc co truyén nhiém nam moc, tong so6 c6 €O
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25 luot mau nhiém aflatoxin, trong d6: 15 mau nhiém 1 loai aflatoxin; 02 mau

nhiém 2 loai aflatoxin; 02 mau nhiém 3 loai aflatoxin.

Bdng 3.27. Ham luwong déc to trong cdc mau nhiém aflatoxin

Nhoé nhat | Lén nhat
Loai S6 Minimum | Maximum | Mean Std.
aflatoxin | lwong (ng/g) (ng/g) (ng/g) Deviation
G2 3 0,25 0,32 0,2938 0,03909
Gl 6 0,54 5,46 2,0452 1,79613
B2 12 0,02 2,77 0,6256 1,00154
Bl 4 1,69 2,96 2,3843 0,52332
Tong 25 0,06 8,23 1,8873 2,0262

Ham luong aflatoxin trung binh 1,89 (ng/g), cao nhat 1a ham luong Bl

(2,38 ng/g), sau d6 1a G1 (2,05 ng/g), 2 loai aflatoxin khac ham luong thap.

Bing 3.28. Ham liwgng aflatoxin 6 mdu nhiém nim va khong nhiém nim

Nhiém nam S6 luong | Mean (ng/g) |  SD(ng/g) Gia tri p
Co (1) 19 1,55 1,15 Doy > 0,05
Khong (2) 6 2,62 3,33 (0,347)

Ham lugng aflatoxin trung binh & mau nhi€ém nam va khong nhi€ém nam

khac biét khdng cé ¥ nghia thong ké véi p > 0,05.

Bing 3.29. Ham lwong aflatoxin ¢ mdu thuéoc bic va thudc nam

Thudc dong dwoc S6 lwong | Mean (ng/g) | SD (ng/g) | Gia trip
Thudc bic (1) 19 2,02 2,13 Puy> 0,05
Thudc nam (2) 6 0,96 0,81 (0,508)

Ham lugng aflatoxin trung binh & mau nhiém nam va khong nhiém nam

khac biét chwa co ¥ nghia thong ké.
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3.2.5. Ty I¢ CaC mdu thudc co truyén nhiém aflatoxin vwot tiéu chudn
QCVN 8-1:2011/BYT
Két qua xét nghiém bang k¥ thuat sic ky 1ong hiéu ning cao & 170

mau thudc co6 truyén da xac dinh 16 mau nhiém aflatoxin, v&i 25 luot mau

nhiém aflatoxin, két qua nhu bang 3.30 sau:

Bdng 3.30. Ty 1é mdu thudc cé truyén nhiém aflatoxin

vuot tiéu chudn QCVN 8-1:2011/BYT (n = 16)

Tinh trang nhiém aflatoxin
S6 mau c6 ham | Ty 18 | S6 mau c6 ham | Ty 1& | S6 mau c6 ham | Ty 1é
luong aflatoxin | (%) | lugng aflatoxin | (%) | lugng aflatoxin | (%)
< 0,5 ppb > 0,5 ppb > 30 ppb
11 44,0 14 56,0 0 0,0

C6 56,0% mau thudc cd truyén nhiém aflatoxin vuot 0,5 bpp, khdng cé

mau nao vuot > 30 bpp (0,0%).

Bdng 3.31. Lién quan giita nhiém nam o cdc vi thuoc co truyén

voi nhiém aflatoxin vuot tiéu chudn

Nhiém aflatoxin vuot tiéu chuan | OR (Cl 95%) | Gia tri
Nhiém cho phép (> 0,05 ppb) p
nim S6 mau > | SO mau < Tong
0,05ppb | 0,05ppb
Co 7 49 56 5,286 0,016
Khong 3 111 114 | (1,312-21,299)
Tong 10 160 170

C6 lién quan giira nhiém ndm véi nhiém aflatoxin vuot tiéu chuan cho

phép véi OR = 5,268, 95%CI:1,312 - 21,299, p < 0,05. Mau thudc cb truyén

nhiém nam c6 nguy co nhiém aflatoxin vuot tiéu chuan cho phép cao gip 5,286

lan mau khong nhi€ém nam.
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3.3. Két qua can thiép bing cai thién mdi trwong vi khi hau bio quan
thudc co truyén

3.3.1. Trang thiét bi bio qudn thuéc va diéu kién vi khi hgu kho
thudc triede va sau can thigp

- Bﬁng su dau ty tur nguén von tu chu ctia Bénh vién Y hoc C6 truyén tinh
Nghé An cho 2 kho bao quan thudc, danh muyc trang bi gdm quat thong gio, may
diéu hoa nhiét do, may hut am; hop hut am, may do nhiét d va do am, may do
tbc do gio...

- Cai tao ranh thoat nuéc quanh nha kho, son lai tudng nha kho bang son
chéng tham. B sung mai chdng nong cho kho thudce. Thay ctra 2 kho bang cira
khung nhém, vach kinh mau, ctra ¢ roang cao su khit, kin. Trang bi cac tai hit
am O tht ca céc hop dung thubc, nhan cua cac hop dung thudc, gia dé thude.

- Bénh vién di t6 chirc cac dot kiém tra dinh ky 1 1an/1 thang, ndi dung
kiém tra moi khau nhap, bao quan va phan phdi thudc déng duogc trudc khi st
dung cho nguoi bénh, gidy xac nhan an toan sinh hoc cta don vi cung cap thude.
Thanh phﬁn doan kiém tra gém: Dai dién lanh dao Bénh vién, phong ké hoach,
phong chét lugng bénh vién, khoa dugc va cac can bg kho thude. Két qua lép dat
va kiém tra dinh ky chat luong thudc nhu sau:

Bing 3.32. Trang thiét bi lip diit cho 1 nha kho truwée va sau can thigp

Loai thiét bi Trudc can thiép Sau can thiép
S6 luong | Déanh gia | S6 lwong | Panh gia
Quat thong gid 01 Khéng dat 04 Dat
May diéu hoa nhiét do 0 Khong dat 02 Pat
May hut am 0 Khong dat 02 Pat
Hop hut am to 0 Khong dat 04 bat
Tai hat 4m & hop thude 0 Khéng c6 85 Pat
May do nhiét d6, am do 02 Khéng dat 04 Pat
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Trude can thiép cac kho déu thiéu cac thiét bi co ban bao quan thudc nhur
quat thong gid, may diéu hoa nhiét do, may hut Am; hop hut am, may do nhiét
d6 va d6 Am ca 2 kho déu khong dat tiéu chuén. Sau can thiép cac trang thiét bi

duoc dau tu lép dat ca hai kho déu dat céc tiéu chuan bao quan thude.

Bing 3.33. Két qud kiém tra dinh ky kho thuoc

va chit lwong thudc sau can thigp

Noi dung kiém tra kho thudc | S6 dot | Két qua | Két qua Panh gia
kiém | danh gia | danh gia chung
tra dat khong dat

Nhiét do (< 25°C) 12 12/12 0/12 Pat yéu cau
Do am (< 70%) 12 12/12 0/12 Pat yéu cau
Téc d6 gi6 (tir 0,5 -1m/s) 12 12/12 0/12 | Patyéu cau
Chiéu sang (2120 Lux) 12 12/12 0/12 | Pat yéu cau
May hat am (dat/khong dat 2 12 12/12 0/12 | Pat yéu cau
may/kho)
Hop dung thude (>85 hop) 12 12/12 0/12 | Pat yéu cau
Tai hit am & hop thude (> 85) 12 12/12 0/12 | Pat yéu cau
Nén, tuong, ctra nha kho.. 12 2/12 0/12 | Pat yéu cau
Kich thudc tir nén kho dén noi 12 2/12 0/12 Pat yéu cu
dé thude
Hb so nhap thudc 12 2/12 0/12 | Pat yéu cau
Phiéu kiém dinh an toan sinh 12 2/12 0/12 | Patyéu cau
hoc ctia nha cung cap thude
Bién ban kiém dinh khi nhap 12 2/12 0/12 Pat yéu cau
thubc vao kho
Quy trinh k¥ thuat kho thubc
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Sau can thiép lap dit cac trang thiét bi cai thién diéu kién vi khi hau cho 2 kho
thube va tang cuong 12 dot kiém tra dinh ky toan bo hoat dong cua can bd nhan
vién kho thudc, két qua ca 2 kho déu dat yéu cau thuc hanh tt bao quan thudc
Va an toan cho 2 kho thudc.

Két qua danh gia chung nhu bang 3.33 sau:
Bing 3.34. Thay doi cdc yéu t6 vi khi hdu trong kho thuéc sé 1 sau 12 thang

Thoi | DPic diém nha kho va thiétbi | Kétqua | Tiéu | DPanh

gian bao quan thudc dong dwoc trung chuan gia
danh binh | cho phép
gia
Trudc - Nhiét do trung binh ¢ 5 vi tri, 4 | 27°C + Khdng
can thiép | goc kho va trung tam kho (t°) 3,1°C | <25°C dat
- D6 am tuong ddi (%) 75,91% | <70% | Khéng
+4,6% dat

- Toc d6 gid trung binh & 5 vi tri | 0,45 m/s 0,5 - Khong
4 goc kho va trung tam kho m/s | +0,05m/s | 1,0m/s dat

Sau can | - Nhi¢t do trung binh & 5 vi tri, 4 | 23,5°C + Dat
thiép 12 | géc kho va trung tam kho (t°) 1,5°C <25°C
thang - Do 4m twong doi (%) 65,91% | <70% Pat
+ 3,6%
- Toc do gié trung binh ¢ 5 vitri | 0,75m/s | 0,5-1,0 Dat
4 gbéc kho va trung tdm kho m/s
m/giay

Trude can thiép kho s6 12 27°C + 3,1°C (> 25°C), d6 am tuong dbi 75,91%
+4,6% (> 70%), toc do gié 0,45 m/gidy (< 0,5m/gidy). Khong dat yéu cau diéu
kién bao quan thude.

Sau can thiép 12 thang, kho sd 1 déu co diéu kién nhiét d6 trung binh ¢ 4
g6c kho va gitra kho 13 23,5°C + 1,5°C (< 25°C), d6 4m tuong ddi 65,91% =+



91

3,6% (< 70%), toc do gi6 0,75 m/s (trong khoang 0,5m/gidy dén 1 m/gidy).

Ca hai kho dé dat yéu cau di€u kién bao quan thudc.

Bing 3.35. Thay doi cdc yéu t6 vi khi hiu trong kho thuéc so 2 sau 12 thing

m/giay

Thoi | Dic diém nha kho va thiétbi | Kétqua | Tiéu Panh
gian bio quéan thudc cd truyén trung chuin gia
danh binh | cho phép
gia
Trudce - Nhiét do trung binh & 5 vitri, 4 | 26°C + Khong
can thiép | goc kho va trung tdm kho (t°) 4,1°C |<25°C dat
- D6 am tuong ddi (%) 7715% | <70% | Khong
+ 3,6% dat
- Toc @6 gid trung binh ¢ 5 vi tri | 0,42 m/s 0,5 - Khong
4 goc kho va trung tdm kho m/s | £0,03m/s | 1,0m/s dat
Sau can | - Nhiét d6 trung binh ¢ 5 vi tri, 4 | 23,8°C+ | <25° Dat
thiép 12 | goc kho va trung tdm kho (t°) 1,5°C
thang | - Po 4m twong dbi (%) 66,01% | <70% Dat
+3,7%
- Toc do gid trung binh ¢ 5 vi tri | 0,72 m/s 0,5- Dat
4 gbéc kho va trung tdm kho 1,0m/s

Trudc can thiép kho sd 2 déu c¢6 nhiét do trung binh 13 27°C + 3,1°C (>
25°C), 46 am tuong ddi 75,91% + 4,6% (> 70%), toc do gio 1a 0,45 m/gidy (<

0,5m/gidy), khong dat yéu cau diéu kién bao quan thudc.

Sau can thi€p 12 thang, kho s6 2 déu c6 diéu kién vi khi hau nhiét do trung
binh 1323,5°C + 1,5°C ( < 25°C), d6 am tuong d6i 65,91% + 3,6% (< 70%), toc
d6 gi6 0,75 m/gidy (trong khoang 0,5m/gidy dén 1 m/gidy). Pat yéu cau diéu

kién bao quan thuoc.
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3.3.2. Ty Ié nhiém ném truéc va sau can thiép

- Ty Ié nhiém ndm chung

170 vi thudc c6 truyén cé trong danh muc bao hiém chi tra déu duoc xét

nghiém ndm bang k¥ thuat nudi cdy nim trong mdi trudng Saboraud, két qua:

Bdng 3.36. Ty I¢ nhiém nam 6 cdc mdu thuoc co truyén

triwde va sau can thigp 12 thing tgi 2 kho thuéc

Kho s Truwéc can thiép (1) Sau can thiép (2) Gia trip
Soxét | SO | Tyle | Soxét | SO | Tyle
nghiém | (+) | (%) | nghiém | (+) | (%)
Sb 1 84 27 |32,14| 84 18 21,43 | p,,<0,05
S6 2 86 29 33,72 86 20 [23,26| pg,<0,05
Chung 170 | 56 |32,94| 170 38 [22,35| p,,<0,05
Chi s6HQ(%) 32,15%

Ty 1& nhiém nam sau can thiép 12 thang da giam c6 ¥ nghia thong ké tir
32,94% xudng con 22,35% véi p < 0,05. Chi s6 hiéu qua can thiép 1a 32,15%
O timg kho ty 1& nhiém nam giam c6 y nghia thong ké:
+ Kho s6 1, tir 32,14% xubng 21,43%, p < 0,05;

+ Kho s6 2, tir 33,72% xubng 23,26%, p < 0,05

- Ty Ié nhiém nim Aspergillus

Bdng 3.37. Ty 1¢ nhiém ndm Aspergillus

trudc va sau can thi¢p ¢ cdc mdu thudc co truyén tgi 2 kho

Kho s0 Trwdéce can thiép (1) Sau can thiép (2) Giatrip
Soxét | S6 | Tyle | Soxét | S6 | Tylé
nghiém | (+) | (%) | nghiém | (+) | (%)
S6 1 84 11 |13,10| 84 5 | 595 | py,<0,05
S6 2 86 13 |1511| 86 6 | 6,98 | pu,<0,05
Chung 170 | 24 {1411 170 | 11 | 6,47 | pu,<0,05
Chi s6 HQ(%) 54,54
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Ty 1¢ nhiém nam Aspergillus sau can thiép 12 thang d3 giam c6 ¥ nghia
thdng ké tir 14,11% xudng con 6,47% véi p < 0,05. Chi s6 hidu qua la

53,55%

O ting kho ty 1& nhiém nam ciing giam c6 y nghia théng ké.
+ Kho sb 1, giam tir 13,10% xudng 5,95%, p < 0,05.

+ Kho sb 2, giam tir 15,11 xudng 6,47%, p < 0,05

- Ty I¢ nhiém cdc loai ndm khdc trwéc va sau can thiép 12 thing

Bdng 3.38. Ty Ié nhiém cdc lodi ndm khdc truée va sau can thiép 12 thing

Kho s Trwdc can thiép (1) Sau can thiép (2) Giatrip
Soxét | S6 | Tyle | Soxét | S6 | Tylé
nghiém | (+) | (%) | nghiém | (+) | (%)
Sb 1 84 16 |19,00| 84 13 | 1548 | p.,<0,05
S6 2 86 16 |18,60| 86 14 | 16,28 | p.,<0,05
Chung 170 | 32 |1882| 170 | 27 |1588| p,,<0,05
Chi s6 HQ (%) 15,62

Ty 1é nhiém nam khac sau can thiép 12 thang da giam c6 y nghia thong
ké tir 18,82% xudng con 15,88% véi p > 0,05.

Chi s6 hiéu qua can thiép 1a 15,62%.
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Chuong 4:
BAN LUAN

4.1. Ty 18, thanh phin loai nAm trong mét s6 miu thudc co truyén tai
Bénh vién Y hoc C6 truyén tinh Nghé An nim 2023

4.1.1. Ty Ié nhiém ném 6 cdc mdu thuéc co truyén

Néam sinh aflatoxin, ochatoxin... gy hu hong thuc pham, hu hong va
giam chat luong cac san pham ndng nghiép sau thu hoach, thuc pham ché bién
ké ca thudc ¢ truyén néu diéu kién bao quan khong tét. Dén nay, phuong phap
cht yéu phat hién nhidm nim trén thé gidi 12 nudi cdy ndm trong méi truong
Sabouraud, x4c dinh 6 nhiém nim thong qua phat hién doc t ndm...Véi 170
mau thude co truyén, trong d6 ¢6 89 mau thude bac, 81 mau thude nam qua nudi
cdy nam trong mdi truong Sauboraud c6 pH < 4,5 va khang sinh, v&i cac mau
nudi cdy (+) thuc hién k¥ thuét sinh hoc phan tir d¢ dinh danh loai ndm.

Két qua tai hinh 3.1 cho thiy ty 1& nhiém nim & cdc mau thude ¢o truyén
la 32,94% (56/170). Bén nay, tiéu chuan vang dé chan doan nhiém nam la k¥
thuat nudi cdy nim trong mdi truong Saboraud c6 khang sinh va do pH acid (<
4,5) voi 1y do phuong phap nay c¢6 do nhay, do dac hiéu cao va dugc ap dung
trén toan thé gidi. Két qua nghién ctru cua chung t6i cao hon nghién ctru cua
cac tac gia trong nudc:

- Pang Bich Thity (2008), nghién ctru tai Kién Xuong - Thai Binh vé
thuc trang nhiém ndm va kién thirc, thai do, thuc hanh ctia ngudi dan vé 6 nhiém
nam ctia cac san pham sau thu hoach cho thay ty 1& nhiém nam & lac 13,3% va
24,4% [71].

- Pham Thi Ngoc Lan (2012), khao sat 6 nhiém thuc phém trén dia ban
thanh phd Hué, két qua cho thay: 11,1% mau nghién ctru c6 6 nhiém nam, trong
d6 13,6% mau keo, 19% mau tom ca muc [90].

- Ly Thu Huong (2012), nghién ctru tinh trang nhiém nam va ochratoxin
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A trong dét va ré cay trong, két qua cho thay: Ty 1¢ nhiém nam Aspergillus
niger va Penicillium viridicatum c6 kha nang sinh ochratoxin A 1a 43,75%, ty
1¢ nhiém nay thay doi tir 11,1% dén 62,5% [42].

Nhung thap hon két qua nghién ctru ctia céc tac gia:

- Pau Huy Hoan (2018), ciing & nghién ctru 505 mau thudc cb truyén tai
cac bénh vién tinh Nghé An cho thay: Ty 1é nhiém nam bang nudi cy trong
méi trudng Saboraud 51,8%, trong d6 cac mau thude bac 1a 45,53%, thude nam
72.,8%, ty 18 naAm soi 92,0%, c6 8,0% nam men [47].

- Nguyén Pinh Nga (2012), nghién ctru nhiém ndm va aflatoxin trong mot
s6 dugc lidu ban & Quan 5 — Thanh phé HO6 Chi Minh bang dinh danh dya vao
khoa dinh loai ndm va dinh luong aflatoxin bang Kit ELISA, két qua:
86/141(61,00%) mau duoc liéu khao sat c6 mirc d6 nhiém nam vuot ngudng 500
CPU/gam [14].

- Tai Tay Nguyén nghién ctru ctia Nguyén Vii Thuan (2022), tai mot s6
gia dinh huyén Ea H'leo, Cu M' Gar, Kroong Pic tinh Bak Lak két qua c6 48,7%
mau ngd, lac nhiém ndm vuot tiéu chuan cho phép 500 CPU/gam [49]. Nguyén
Thi Xuéin va CS (2022), nghién ctu tir 32 ching ndm dugc phan 1ap ti mau
dat, ngd, lac, dd xac dinh duogc 4 chung c6 cac gen aflr, avfa, omtA va ver-1 c6
vai tro sinh aflatoxin [50]

- T6 chie Nong Luong Thé giéi (FAO), khoang 50,0% san pham nong
nghiép sau thu hoach nhiém nam [26], [54].

Vén dé 6 nhiém vi sinh vét trong thao duoc trAim trong khong chi & Chau
A, ma ca & Chau My va nhiéu noi trén thé giéi. Nam 2020, Carolina Miranda
de Sousa Limma va CS nghién ctru tinh trang nhiém vi sinh vat trong thao dugc,
tac gia nhan thiy dbi tuong sir dung thao dugc nhiéu nhét 14 ngudi cao tudi va
day ciing 1a ddi tugng c6 nguy co cao nhit méc cac bénh do vi sinh vat ky sinh

trén thao duoc gy ra. Co 35,6% mau thao dugc c6 nhiém nam, 51,5% c6 nhiém
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vi khuan, tong s6 c¢6 31,8% mau thao duoc cdé mic vugt ngudng an toan (> 10
5 CFU/gram), ¢6 31,5% mau thao dugc khong du diéu kién bao quan.

Trong nghién ctru ctia chiing t6i tai bang 3.2 cho thay ty 1& nhiém nam ¢
cac mau thudc bic cao hon céac vi thude nam. Cu thé ty 1¢ nhiém nam & cac mau
thudc nam 1a 28,4 % & cac mau thudc bac 37,1%, tuy nhién su khac biét nay
chua c6 y nghia thong ké, v6i p > 0,05. Két qua nay hoan toan phu hop véi thuc
tién vé cach ché bién va bao quan cac thude 1a khac nhau. Véi cac mau thudce
bac da s6 duoc sao, tim bang duong va cic chit bao quan khac nén giau dinh
dudng hon, néu trong diéu kién khi hau ndng am dé bi nhiém nidm mébc. Mit
khé&c cac mau thudc bac thuong qua nhiéu khau trung gian nhu van chuyén, nhap
khau, vé kho bao quan cua cong ty, rdi méi tién hanh cac thu tuc dau thau, phan
phéi, khong ké cac 16 hong vé mat quéan 1y chat luong thude qua nhiéu khau trung
gian.

Céc nha khoa hoc cung thdng nhét nhan dinh cac yéu t6 lién quan dén
tinh trang nhiém nam trong luong thuc, thyc pham 1a: Chat liéu bao goi bao
quan cac san pham sau thu hoach, ké ca cac san pham thudc c6 truyén bang
chét liéu gi? C6 dam bao kin, khéng ché do am, nhiét do, ngan khong cho bao
tr nAm xam nhap hay khong. Cac chat bio quan cac san pham sau thu hoach nhur
cac san pham thudc o truyén , vé nguyén tic khong duge phép sir dung cac hoa
chit bao quan, chi sao kho, bao goi kin... nhung trong thuc té nhiéu nha thude sir
dung hoi luu huynh ¢ dang xong khoi nham tiéu diét cac mam bénh va ndm. Day
12 mot hoa chit doc co hai cho strc khoe con ngudi. Ngoai ra cac yéu to vé diéu
kién canh tac va hoa chat bao vé thuc vat.. .khong tot cling lam cho nam méc
phat trién & cac mau thude co truyén.

Nhu chung ta da biét ndAm phaét tan cac bao tir lan truyén trong khong khi,
khi ro1 vao cac gia thé hodc vat chu méi néu gap diéu kién thuén loi nhu: Do

am tuong ddi cao > 70%; Nhiét do > 25°C; Tdc do gio thép <0,5m/s hoac >1



97

m/s, dinh dudng pht hop céc bao tir nAm nhanh chong phét trién thanh soi ndm
hodc soi nam. Két qua x4c dinh ty 1& nhiém nam trong cac vi thude c6 truyén
ctia nghién ctru nay thap hon so v6i nghién ctru cia Dau Huy Hoan nim 2018
tai Nghé An 51,8% so véi 32,35% cuia nghién ctru nay, riéng tai Bénh vién Y
hoc ¢d truyén tinh Nghé An két qua trong nghién ctru ciia Pau Huy Hoan 1a
48,53% ciing cao hon so v&i nghién ciru nay (32,35%). Két qua nay cho thay
sau 7 nam Bénh vién Y hoc C6 truyén tinh Nghé An 4p dung cac bién phap
nang cao chat luong bao quan thude co truyén nhur:

- Nang cép, bd sung hé thdng nha kho bao quan thudc dat cac tiéu chuan
vé thong gi6, d6 am, nhiét d6 (100% kho chira thude c6 dién tich > 50 m2;, Méi,
nén, tudng nha kho kién ¢b; c6 hé théng thoat nude, thong gio.

- Pam bao ¢o6 day du gia dé thude, hop dung thude kin c6 ghi nhin day
du; gitra cac hop dung cac mau thude cd ngan riéng. Mdi ngin dung thube co
hop hat am chuyén dung.

- Pam bao céac diéu kién nhiét do trung binh & 4 goc va trung tam kho
thudc <25°C; Po am twong ddi ludn ludn < 70%; Tdc d6 gid trong khoang 0,5
— 1m/giay.

Véi nhitng dau tu day di va bai ban trén gdp phan cai thién moi trudng
vi khi hau han ché t6i da ndAm mdc phét trién, vi vay ty 1 nhiém nim tai cing
Bénh vién Y hoc C6 truyén tinh Nghé An giam manh 14 hoan toan hop 1y.

Mt khac, trude nam 2020 hau hét cac loai thude cd truyén déu dau thau
& dang thanh pham nén qua nhiéu khau nhu: San xuit, van chuyén, bao quan
tai cac kho ctia nha phan phéi...thi c6 mot lugng khong nho vi thude o truyén
nhiém nam. Dé nang cao chat luong thude phuc vu ngudi bénh tot hon, giam
gia thanh tranh cac khau trung gian van chuyén va bao quan Bénh vién d3 phat
trién manh khoa duoc, chi mua nguyén li¢u tho vé ché bién tai Bénh vién phuc

vu ngay nhu ciu str dung ctia ngudi bénh it phai qua cac khau trung gian da lam
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giam dang ké ty 1& nhiém ndm 1a hoan toan hop 1y. Mat khac, mot sé vi thube
cd truyén phai dau thau thi nha cung cip phai c6 gidy xac nhan dam bao an toan
sinh hoc, tuc la c6 chimg nhan thuc hanh thudc t6t theo quy dinh cia BO Y té.

Cac nha khoa hoc di xac nhan mdi loai nAm c6 kha nang sinh mdt hodc
nhiéu doc t6 khac nhau. Cac nha khoa hoc d3 xac dinh c6 trén 18 loai
Aspergillus c¢6 kha nang sinh doc t6 aflatoxin trong d6 vai trd ndi bat ciia A,
flavus va A. parassiticus, A. niger cac doc to pho bién nhat 1a B1, B2, G1 va
G2. Fusarium sinh doc t6 fumonisin...

Nim ky sinh gy bénh chu yéu & thuc vat, luong thuc, thuc phém, mot
s6 loai gdy bénh tryc tiép cho con ngudi, nhung thuong gay bénh gian tiép qua
cac doc td cia nAm nhu cac doc td aflatoxin, ochatoxin, fumonisin. Mat khéc,
cung 1 loai ndm & nhirng diéu kién khac nhau lai sinh ra loai doc té khac nhau,
nhu aflatoxin B1 cht yéu do ndm Aspergillus spp tao ra trong diéu kién 28°C -
30°C. Duya vao dic diém sinh doc té dic trung cho timg loai nAm néu trén CAc
nha khoa hoc x4c dinh ty 1& nhiém nam trong cac san pham noéng nghiép sau
thu hoach, nhu stra, bo, keo, cu qua, hat...béng xac dinh sy c6 mat cua cac doc
chat 1a san pham cua ndm ky sinh tai vat chi nhu: aflatoxin, ochartoxin A,
fumonisins....cac k¥ thuat da 4p dung nhu: k¥ thuat mién dich (ELISA), k¥
thuét séc ky khi long hi€u nang cao, k¥ thuat hoa hoc mién dich xuc tac... Viéc
x4c dinh ty 1& nhiém nam thong qua doc td ndm co rat nhiéu han ché khong
chinh x4c, khong phan anh hét ty 1¢ nhiém nam vi Iy do sau: Nhiéu loai ndm
khéng sinh doc t6 bét loi cho sirc khoe con ngudi; Cac ki thuét phat hién gian
tiép doc t6 ndm chu yéu tap trung vao cac doc chat co hai cho stic khoe con
ngudi ma bd qua cac chat khong gay hai cho stre khoe con nguoi tir d6 bo sot
mot ty 1 16n nhiém nam. Trén thé gid1 ¢co nhiéu k¥ thuat xac dinh nhiém nam
thong qua phat hién doc t6 nam nhu: Nghién ctru tai Brazil cua Fabiana

Aparecida Couto (2014), vé su da dang quan thé ndm dang soi trong cac hat ca
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phé tréng theo cach truyén thong va hitu co, két qua: Tir 18 mau ca phé di phan
1ap dugc 346 ching nam, voi 32 loai, 12 chi gdm: Aspergillus, Penicillium,
Fusarium, Cladosporrium, Mucor, Rhizopus, Trichoderma

Céc san pham chuyén hoa khi ndm ky sinh da s6 ¢6 hai cho stc khoe, 13
cin nguyén gay nhiém doc té bao gan, than, mau va gy ung thu cho céc co
quan ndi tang. Tuy nhién cling c6 mot s6 gidng nam khi ky sinh va phat trién
trong moi truong phu hop di sinh ra cic chét co loi cho stc khoe con ngudi
nhu: Nam Penicillium sinh ra khang sinh Penicilline, nhiéu loai nim s¢i nhu
Monnascus, Muscor, Rhizopus va Zymomonas dugc st dung dé 1én men cac
san pham sita, day nanh...Tuy nhién trong mot giéng nam vira c6 1oi vira ¢6 hai
cho strc khoe con ngudi nhu: Mot sé loai nim Penicilium spp c6 kha ning sinh
Penicilline 1a khang sinh sir dung diéu tri nhiém tring trong y té nhung ciing
c6 kha nang sinh aflatoxin A 1a chat doc gy ung thu, bao gom Penicilium
viridicatum, Penicilium verrucosum, Penicilium chrysogenum, Penicilium
commune, Penicilium cyclopium, Penicilium palitans, Penicilium variable, tuy
nhién ham luong aflatoxin tao ra khong 16n [56], [57]. Viéc mot giéng nam
sinh cac san pham chuyén hoa c6 loi hay c6 hai cho strc khoe con nguoi ngoai
phu thudce loai nim ma con phu thudc vao moi truong cu thé ma ndm phat trién
nhu nhiét 46, d6 4m, dinh dudng...

Két qua tai bang 3.3, cho thay: Ty 1& nhiém nam & cac mau thudc co
truyén c6 ngudn goc tir ré cao nhat (40,30%), ty 1¢ nhiém nam & cac mau thudc
cb truyén 1am tir than cy 1a thap nhat (23,68%). Piéu nay hoan toan phu hop
v6i thue té cac mau thude ¢ truyén 1am tir ré sau thu hoach néu khong bao
quan tot rat dé bi hong, vi ré ton tai lau trong dat co thé da nhiém nam tir trudc
va ré c6 do Am cao, cac chat dinh dudng nhiéu, ham lugng tinh bot cao...day
chinh 1a méi trudng thuan lgi cho ndm phat trién.

Vé6i 56 mau thude cb truyén nhiém nam, trong d6 50 mau (89,29%)
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nhiém 01 loai ndm, nhidm 2 loai nim 5/56(8,93%), nhiém 3 loai nam
1/56(1,79%). Tong s6 chiing nAm 13 63, trong d6 co: Aspergillus 1a 28(44,44%),
Rhizopus 16(25,40%), Penicillium la 13(20,63%), Fusarium la 4(6,35%),
Phoma spp va Cladosporidium 1a 1 (1,59%) méi loai.

Két qua nghién ctru cua chiing t6i phi hop voi nghién ctru caa Dau Huy
Hoan (2018), ciing nghién ctru thuc trang nhim ndm & céac vi thude o truyén:
Ty 1& nAm soi 92,0%, ndm men 8,0% [47]. Pau Huy Hoan c6 két luan khéc biét
v6i nghién ctru ndy vé ty 1& nhiém nam & cac vi thuée nam cao hon cac vi thude
bac. Trong nghién ctru nay ty 1& nhiém nam chung 32,9% & cac vi thubc nam
28,4 % & cac vi thude bac 37,1%, nghién ciru ciia Pau Huy Hoan ty 1é nhiém
nadm & céc vi thudc nam la 72,8%, thude bac 14 45,53% [47]

Két qua tai bang 3.4 cho thay: Ty 1¢ nhiém nam & cac vi thude co truyén
c6 ngudn goc tir ré cao nhat (40,30%), than thap nhat (23,68%). Ty 1& nhiém
nam & cac vi thude lam tir ré, than, canh — 14- hoa — qua khac biét chua co ¥
nghia thong ké véi cac ty 18 40,3% so vai 23,68%, 32,08%, 35,0%, p > 0,05.
Két qua nay ciing khac biét véi nghién ctru cia Pau Huy Hoan, ty 1 nhiém
nam o hoa qua va than 14 thip hon ty 1¢ nhiém ndm & cac vi thudc 1am tir 18,
trong & nghién ciru ndy ty 16 nhiém nam & cac vi thudc lam tir ré 1a 40,3% cao
hon cac vi thude 1am tir than, canh — 14- hoa — qua. Trong nghién ctru ctia Pau
Huy Hoan c6 ty 1& nhiém ndm & hoa qua 1a 67,55, & than 14 69,09% & cu
86,67%. Nhu ching ta da biét cac vi thude 1am tir & ¢6 nhiéu chat dinh dudng
hon, d6 4m ton tai trong cu cao hon, d& hat Am néu xéy khong k¥ va cu la moi
truong thuan loi hon cho nam phat trién & hoa, 14, than [47]

4.1.2. Thanh phan loai ndm

Pé tai nay ciing su dung k¥ thudt nudi cidy nam trong mdi truong
Saboraud va dinh danh loai ndm bang hinh thai hoc, két qua tai bang 3.5, cho
thiy v6i 56 mau thudc cb truyén nhiém nim, trong d6: 50 mau nhiém mot 10ai

nam, 2 miu nhiém phdi hop hai loai Aspergillus, 03 mau nhiém phdi hop
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Aspergillus va Penicillium, 01 mau nhiém 03 loai Aspergillus khac nhau. Nhu
vay da xac dinh dugc 63 chung, trong d6 co: Aspergillus la 28(44,44%),
Rhizopus 16(25,40%), Penicillium la 13(20,63%), Fusarium la 4(6,35%),
Phoma spp va Cladosporidium 1a 1 (1,59%) mdi loai. Két qua nay cho thay su
da dang vé thanh phan loai ndm 6 nhim trong cac vi thude cd truyén.

Cac mau nim dugce tach chiét ADN bang bo kit Fungi/Yeast Genomic
DNA Isolation Kit (Cat. # 27300, Norgen Biotek Corp, Canada) theo hudng
dan ctia nha san xuat. DNA cua nam sau khi tach chiét dugc st dung lam khuén
(template) cho phan @ng PCR. Cip mdi ITS5 va NL4 khuéch dai doan gen chira
1 phan gen 18S rDNA; Toan bo doan gen 5.8S rDNA; Toan bo cac doan giao
gen ITS1, ITS2 va mot phan gen 28S rDNA cua vi nam, kich thuéc khoang
1000-1200bp, tuy tirng lodi ndm. Sau khi nhan boi gen, chay dién di, san pham
PCR tinh sach duoc kiém dinh so sanh véi ngan hanh genbank chuan quéc té
1a cac chung chuan di duoc ding ky ma sé trén ngan hang genbank quéc té véi
su kiém dinh ctia cac labo ¢ uy tin trén thé gidi. Trong dé tai nay chiing toi sir
dung ma sd genbank KF617362.1. Hinh anh chay dién di trén gen thach agrol
2,0% c6 két qua 13 cac bang sang rd nét, kich thude xap xi 900 bp, dung véi gia
tri kich thudc ciia cac doan gen ITS1, ITS2 chuan trong ngan hang gen banks
qudc té.

Bang k¥ thuat PCR va giai trinh tu gen két qua tai cac bang 3.7, bang 3.8
va bang 3.9 cua d¢ tai da xac dinh duoc da xac dinh dugc 6 gidng nAm gom:
Aspergillus spp; Rhizopus spp; Penicillium spp; Fusarium spp; Phoma sp. Két
qua nay cho thay sy da dang vé cac giéng nim giy 6 nhiém thudc co truyén,
tuy nhién gidng Aspergillus chiém wvu thé cao nhit chiém 28/63(44,44%). Két
qua nghién ctru nay phu hop vé1 nghién clru cua céac tac gia: Lé Quang Hanh
Thu va CS (2021), Ta Thu Lan (2024) [121], [122].

- Lé Quang Hanh Thu va CS (2021), nghién ctru ¢ 58 mau thudc cd


https://www.ncbi.nlm.nih.gov/nucleotide/570962760?report=genbank&log$=nuclalign&blast_rank=4&RID=T0FN2CZ801R
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truyén tai Quan 5 Thanh phd H6 Chi Minh, bang phuong phép hinh thai hoc da
xac dinh cac gidng nim ky sinh & thudc cb truyén gdm: Aspergillus spp,
Penicillium spp, Mucor spp, Rhizopus spp. Ty 1¢ mau 6 nhiém ndm méc 1a
35/58(60,34%), trong d6 c6 21 mau nhiém nim vuot qua gidi han cho phép (>
500CFU/g) 1a 21 mau chiém 21/35(60,0%), s6 mau c¢6 nhiém ndm men 1a 35/58
(60%) [122].

- Ta Thu Lan (2024), nghién ctru nhiém nam tai mot s6 hiéu thude co
truyén ¢ Ha Noi. Bang phuong phéap hinh thai hoc di x4c dinh dugc 93 chung
ndm thuéc 5 loai 1a Aspergillus flavus, Aspergillus niger, Aspergillus
parasiticus, Aspergillus tamarii va Aspergillus aculeatus, trong d6 hai loai
Aspergillus flavus, Aspergillus parasiticus xuat hién cac chi s6 c¢6 nhiéu RD va
chi s6 co6 mat FQ lan luot 1a 25.8%; 60,0% va 11,8%, 50% tiép dén la
Aspergilus niger véi chi s6 RD = 37,6%, FQ = 69,0% [121]

4.1.2.1. Két qud dinh danh dén giong

Tir 56 miu thude cd truyén nhiém nam, di xac dinh 63 ching ndm, trong
d6 c¢6 02 mau 1a chua xac dinh dugc loai méi xac dinh duoc giéng 1a mau VT8
1a gidng Aspergillus spp. va VT162 1a gibng Phoma spp (bang 3.6), khi so sanh
v6i ngan hang Gen banks chuin qudc té, ty 1& twong dong tir 99,9% dén 100%
la 63/63 mau. Két qua ctia nghién ctru nay cho thiy su da dang céc loai
nam gay 6 nhiém thudc cd truyén, trong d6 ndi bat vai trd cua Aspergillus va
cling tuong dong v4i nghién ciru ciia Pau Huy Hoan (2018), ciing trén ddi
tugng 13 thude cb truyén co 7 loai ndm soi va 4 loai nAm men thudc 6 gidng,
trong d6 giéng Aspergillus chiém ty 1é cao nhét 82,0%, tiép dén la Rhizopus
oryzae chiém 6,0% [48].

Nghién ctru tai Thanh phé HO6 Chi Minh ¢ 58 méu duoc liéu ctia Lé Quang
Hanh Thu (2021), cho thiy c6 4 gidng nam gom: Aspergillus, Pennicillium,
Mucor, Rhizopus [122].
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Tai Ha Noi, Ta Thu Lan (2024), Bing phuong phéap hinh thai hoc xac
dinh nhiém nim & duoc liéu, tac gid da xac dinh dugc 93 chung nam thudc 1
gidng Aspergillus c6 5 loai 1a Aspergillus flavus, Aspergillus niger, Aspergillus
parasiticus, Aspergillus tamarii va Aspergillus aculeatus [121]

Nguyén Thu Mai va CS (2009), da xac dinh duogc 4 loai trong 1 gidng
Aspergillus, gdm: Aspergillus flavus, Aspergillus oryzae, Aspergillus niger,
Aspergillus ficunum phan 1ap nam tir hat ddu phong & cac chg Thanh phd Céan
Tho bang k¥ thuat hinh thai hoc [48] .

4.1.2.2. Két qua dinh logi dén lodi

Tir cac mau nam da xac dinh dén giéng, bang k¥ thuat giai trinh tu gen va
so sanh v&i cac gen ITS1, ITS2 chuan trong ngan hang gen banks qudc té, két
qua thdng ké theo bang 3.9 cho thay c6 16 loai nim thuoc 5 gidng nam, trong
d6 giong Aspergillus c6 9 loai; Gidng Rhizopus c6 2 loai; Giong Penicillium c6
3 loai ; Giéng Fusarium c6 1 loai; Giéng Phoma spp c6 1 loai chua xéac dinh
duoc tén loal.

Két qua nghién ctiu nay cho thay su da dang phong phi vé thanh phan
loai nam Ky sinh trén cac vi thudc cb truyén, nhung vai tro noi bat van 1a cac
giong nam Aspergillus tiép dén 1a Penicillium va Fusarium, giéng Rhizopus va
Phoma spp chiém ty 18 rat nho. Két qua nghién ctru cia chung toi ciing phu hop
V01 cac tac gia trén thé gid1 va Viét Nam, cu thé:

Trén thé gidi:

Nhiéu nha khoa hoc di cé nhiing cong trinh khoa hoc c6 gia tri, véi
nhimg k¥ thuat nghién ctru tién tién nghién ciru vé tinh trang nhiém nam trong
lwong thue va thye pham ciing nhu vai trd cua cac doc td ctia vi nAm véi stc
khoe con nguoi va cach phong tranh. Cac nghién ctru cua C. EI AARaj va CS
(2015), sir dung k¥ thuat PCR v6i gen moi ITS4, ITS5 cia ADN ribosomal xac
dinh ty 1 thanh phan loai nAm Aspergillus spp va Penicillium spp trong 88 mau
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lta mi, gao va hat ca phé, két qua dién di PCR la nhiing bang san rd nét, ranh
gidi 16, chimg té mdi va quy trinh chay PCR 1a phu hop va t6i uu. Khi phan
tich cac chudi gen chuan thi Aspergillus spp chiém = 80%, Penicillium spp
chiém 16%, cac loai nAm khac 4%. Fabiana Aparecida Couto (2014), vé sy da
dang quan thé ndm dang soi trong cac hat ca phé trong theo cach truyén thong
va hitu co, két qua: Tir 18 mAu ca phé di phan 1ap dugc 346 chung ndm, véi 32
loai, 12 chi gdm: Aspergillus, Penicillium, Fusarium, Cladosporrium, Mucor,
Rhizopus, Trichoderma. Tai Tho Nhi Ky (1960), cac nha khoa hoc d phat hién
100 000 con ga tay con d chét do cin bénh “X”, do an lac Brazil nhiém Aspergilus
flavus [38]. Saba Shabeer va CS (2022), nghién ctru tai Vién nghién ctru bénh
cdy trong ndng nghiép Pakistan thiy vai trd ndi bat ctia hai loai nAm Aspergillus
flavus va Aspergillus parasiticus trong sinh doc t6 aflatoxin va 1a nguyén nhan
chu yéu gay nhiém doc thuc pham [114]

- Tai Viét Nam

+ Nguyén Dinh Nga (2012), nghién ctru nhiém nim trong mét s6 thude cd
truyén ban ¢ Quan 5 — Thanh phdé H6 Chi Minh bang dinh danh dya vao khoa
dinh loai ndm, két qua: 86/141(60,99%) nhiém nam, cac loai nam thuong gip 1a
A. niger, A. flavus, A. glaucus, Penicilillum va nim men [14].

+ Pau Huy Hoan (2018), nghién ctru 505 mau thudc cb truyén tai cac
bénh vién tinh Nghé An bang nudi ciy nam trong méi trudng Saboraud da xac
dinh duoc 7 loai ndm soi, 4 loai nAm men, cu thé: A. niger chiém ty 1€ cao nhét
50/50 mau (100,00%), A. tubingensis chiém 9/50(18,00%), A. flavus chiém
1/50(2,00%), A. arzyae chiém 1/50(2,00%), Rhizopus aryzae chiém 3/50 (6,00%),
Candida parasilosis chiém 1/50(2,00%), K ohmeri chiém 1/50(2,00%),
Corynespora smithii chiém 1/50(2,00%), loai ndm khéc 1/50(2,00%) [47].

+ Nguyén Thu Mai va CS (2009), phan 14p nidm tir hat dau phong & cac
chg Thanh phd Céan Tho, sau khi dinh danh so bd bang k¥ thuat hinh thai da
xac dinh dugc 4 loai Aspergillus gdm Aspergillus flavus, Aspergillus oryzae,
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Aspergillus niger, Aspergillus ficunum [48].

+ Tai Tay Nguyén ciing c6 mot sd tac gia nghién ctru mirc d6 nhiém ndm
va aflatoxin trong ngd, lac tai mot sé gia dinh huyén Ea H'leo, Cu M' Gar,
Kroong Pic tinh Dk Lak, da xac dinh ching Aspergillus flavus trong 14,1%
mau ngd, 11,8% mau lac [49].

+ Nguyén Thi Xuin S&m va CS (2022), nghién ctru bang k¥ thuat PCR,
tir 32 chiing ndm dugc phan 14p d xac dinh dugc 4 ching nam cho két qua (+)
véi 4 gen aflr, avfa, omtA va ver-1 c0 vai tro sinh aflatoxin [46].

+ Nghién ctru trén 10 mau thudc lién nhuc tai Ha Noi cta Tran Trinh
Cong va CS (2025), cho thay: Cac mau thudc nhiém cac loai Aspergillus spp
gém: Aspergiullus niger, Aspergiullus flavus, Aspergiullus fumigatus,
Aspergiullus tamarii, Aspergiullus ustus, Aspergiullus aculeatus, trong do6 ty 1¢
nhiém Aspergiullus flavus cao nhét 3/10 mau [123].

4.2. Ty 1&¢ nhiém aflatoxin, thanh phan, nong do aflatoxin By, aflatoxin By,
aflatoxin G, aflatoxin G; trong cic miu thudc ¢d truyén tai Bénh vién Y
hoc Co truyén tinh Nghé An

4.2.1. Ty I¢ nhiém aflatoxin Bi, aflatoxin By, aflatoxin G, aflatoxin
G2 trong Cac mdu thuéc co truyén

- Ty I¢ thu hoi aflatoxin trong cdc mdu thuéc cé truyén

Két qua nghién ctu tai cac bang 3.15, bang 3.16, bang 3.17, cho thdy hau
hét cac mau xét nghiém bang ky thuat sac ky long hiéu ning cao bang may
HPLC c6 d6 thu hdi tot véi céc loai aflatoxin B1, B2, G1 tir 90% dén 100,0%.
Riéng voi G2 & mot s6 mau co d6 thu hoi thap 1a: Dang tam, moc théng, dinh
huong. Cu thé, ty 1& thu hdi trén 50% chung cua 4 loai aflatoxin chiém
88,64%(195/220), thu héi duge dudi 50% chiém 11,36%(25/220). Két qua nay
khang dinh quy trinh k¥ thuat lya chon trong nghién ciru 1a phu hop va ti uu
nhat, dam bao day dii yéu cau phan tich dinh luong aflatoxin.

- Nguyén Ngoc Kim Vy (2019), tai Pai hoc California Hoa Ky d3 tong
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hop tir 17 nghién ctru khic nhau & Trung Quéc, Pai Loan va Chau Phi, két qua
cho thiy aflatoxin 1a nguyén nhan giy ra 17% cac ca ung thu fan, aflatoxin c6
nhiéu trong cac loai ngii cdc bi mde nhu ngo, lac, sdn, vai tro quan trong cua 2
loai Aspergillus flavus va Aspergillus parasiticus. Cac nha khoa hoc da xac
dinh duoc 16 loai aflatoxin khac nhau B1, B2a, B2, B3, G1, G2a, M1, GM2,
P1, RO, RB1, RB2, AFL, AFLH, AFLM va nhiing chat bit ngudn tir
methoxy, etrhoxy va acetoxy, trong dé aflatoxin B1 1a chat xuét hién trong
ty nhién, cac chat con lai 1a san pham sinh ra trong qua trinh chuyén hoa
trao doi chat [124].

- Tran Trinh Cong va CS (2025), cho thay: Cac mau thudc nhiém cac
loai Aspergillus spp va 3/10 miu déu nhiém aflatoxin Bl v&i ham luong dao
dong tir 2,8 -13,6 ppb, vuot qua ngudng cho phép 13 5,6 - 27,2 1an [123].

Két qua trén cho thiy su da dang, phong phu ciia cac loai aflatoxin,
mdi loai ndm san sinh 1 hodc nhiéu loai aflatoxin, tuy theo diéu kién moi
trudng nam ky sinh.

- Aflatoxin dugc phat hién dau nam 1960 tai trang trai chan nudi ga tay tai
Thé Nhi Ky, voi 100 000 con ga tiy da chét co lién quan dén nhiém doc t6
trong nam Aspergillus flavus — aflatoxin. Pén nay di c6 hon 20 loai aflatoxin
dugc phat hién co6 vai tro y hoc [38].

- Nam 2024, Elias Oyesigye nghién ctru sy c6 mit cac do to ndm va nguy
co phoi nhiém aflatoxin B1 trong san lat ciia dan tai Uganda. Tong cong 192
mau san pham sian (96 mau bot va 96 mau sin 1at, moi mau co 48 mau tir nong
dan va 48 mau tir ngudi ban budn) da dugc phan tich bang k¥ thuat siac ky khi
16ng hiéu ning cao. Tét ca cac mau duong tinh, bt ké ngudn goc (bot mi hay
khoai tay chién), déu cho thay ndng d6 AFB1 vuot ngudng quy dinh cua EU 1a
5 pg/kg. Tong ham luong fumonisin (FB1 + FB2), zearalenone (ZEN) va
deoxynivaleno(DON) cao hon dang ké (p < 0,05) trong bot san (14,3 ng/ke;
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3,71 ng/kg; 25,1 pg/kg) so voi khoai tay chién (6,54 pg/kg; 1,25 ng/kg; 0,25
ng/kg). Khong phat hién thiy Aflatoxin G2 trong bat ky mau nao trong sd 192
mau. Cac mau bot san tir ndng dan cho thiy ndng do trung binh cia AFB1(27,1
ng/kg), tong aflatoxin (78,2 pg/kg) va ochratoxin A (79,6 pg/kg) cao hon dang
ké (P < 0,05), trai nguoc voi cac nha ban budn, noi ¢6 néng do trung binh thap
hon dang ké 1an luot 12 8,91, 5,79 ug/kg va 2,44 pg/kg, chi ra ngudn 6 nhiém
mycotoxin quan trong. Ngudi tiéu dung san & mién Bic Uganda c6 nguy co
cao hon, véi udce tinh 2,06 ca ung thu trén 100.000 ngudi mdi nam so voi 0,25
& mién Pong Uganda [125].

- Samrand Reshadi va CS (2024), Xac dinh nong do aflatoxin B1, B2,
G1 va G2 trong banh phong phd mai 1am tir bot ngb tai Iran bang k¥ thuat sac
ky long hiéu ning cao bang may HPLC, nghién ctru thyc hién trén 27 mau banh
phdng phd mai ctia ba thuong hiéu ndi tiéng. Két qua ndng do aflatoxin cao
nhat trong cac nhan hi¢u A, B va C lan luot duoc quan sat théy & cac mau Al
(1,35 ng/mL), B2 (0,95 ng/mL) va C2 (1,22 ng/mL). Ngoai ra, cic mau A3
(0,93 ng/mL), B3 (0,80 ng/mL) va C1 (0,75 ng/mL) c6 nong d¢ aflatoxin thap
nhat trong sd cac nhan hiéu nay. Két qua nong do aflatoxin thap hon gidi han
cho phép & Iran (5 pg/kg) trong tat ca cac mau duoc nghién ciu [126].

Trong nghién ctru nay tong sd 170 mau thude cb truyén trong d6 c6 56
mau nhiém nam va 114 miu thudc khong nhiém nidm déu duoc xét nghiém
dinh lugng aflatoxin tai Vién Kiém nghiém thube Qudc gia bé“mg ky thuat sdc
ky 1ong hiéu ning cao bang may HPLC, két qua c¢6 19 mau nhiém nidm Xac
dinh sy c6 mit cua aflatoxin, 6 mau khong nhiém nam nhung van c6 mit
aflatoxin. Su xuét hién 6 mau khong nhiém ndm ma van (+) voi aflatoxin
c6 thé giai thich nhu sau: Cac vi thudc cb truyén di tirng nhidm nam, nén
nhiém aflatoxin, nhung céc vi thuc co truyén da dugc xu 1y bang cac k¥

thuat khac nhau lam sach nam trén bé mat cac vi thudc, tuy nhién do céac vi
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thube thude co truyén bi nhiém nam lau ngay thi céc aflatoxin da tham sau
vao bén trong cac vi thude nén c6 1am hét nAm trén bé mait thude thi van co
aflatoxin,

Két qua tai hinh 3.8, xac dinh duoc sic ky d6 1a c4c duong cong biéu
dién cac gia tri aflatoxin B1, aflatoxin B2, aflatoxin G1, aflatoxin G2 la
lién tuc véi cac gia tri dinh biéu dién ham luong téi da cua cac aflatoxin
twong ung, ching td mau nhiém ca 4 loai aflatoxin B1, aflatoxin B2,
aflatoxin G1, aflatoxin G2, trong d6 ham lugng aflatoxin B2 c6 gia tri cao
nhét. Hinh 3.9, dudng biéu dién ham luong aflatoxin 13 duong cong céc gia
tri aflatoxin B1, aflatoxin B2, aflatoxin G1, aflatoxin G2 la lién tuc véi cac
gia tri dao dong quanh gia tri 0, ching t6 mau khong nhiém aflatoxin. Mit
khéac, két qua tai bang 3.30, cho thdy ty 1& mau thudc co truyén nhiém
aflatoxin vuot tiéu chuan QCVN 8-1:2011/BYT (> 0,5 bpp) 1a 52,0%(13/25)
va khong vuot tiéu chuan QCVN 8-1:2011/BYT (< 0,5 bpp) 1a 48,0%(12/25),
khoéng c6 sy khac biét gitra ty 16 miu vuot va khong vuot tiéu chuan QCVN 8-
1:2011/BYT véip > 0,05. Két qua chay sic ky d6 cta chung toi hoan toan
pht hop véi hinh anh sic ky do cua Nguyén Thanh Duy (2025), bang k§
thuat sac ky khi 16ng hiéu niang cao chay bang dau do huynh quang & cac
mau dau phong, nho kho, 6t bot, hat bap. Do thi chay sic ky khi 1a nhitng
duong lién tuc c6 dinh & cac néng do téi da B1, B2, G1, G2 theo thoi gian
chay luu mau [109].

Két qua tai Hinh 3.10, hinh 3.11 cho thay d6 thi dudng cong ROC c6
dd nhay > 75% ¢ ca 4 loai aflatoxin B1, aflatoxin B2, aflatoxin G1, aflatoxin
G2; Do dic hiéu déu > 85% & ca 4 loai aflatoxin B1, aflatoxin B2, aflatoxin
G1, aflatoxin G2. Buong biéu dién duong cong ROC nam ¢ phia trén duong
phan giac gdc ¥ thir nhat, phia trén duong d6 thi ham sy = ax + b véi a duong.
Két qua nay xac dinh ky thuat sic ky 1ong hiéu ning cao bang may HPLC c6
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d6 thu hoi tdt, cho két qua dang tin cay.

Két qua nghién cau nay ciing hoan toan phu hop vai két qua caa nhiéu
nghién ctiu caa cac nha khoa hoc trén thé gisi khi st dung k¥ thuat sac ky long
hiéu ning cao dé xac dinh sy ¢6 mat cua céc loai aflatoxin trong cac san pham
thudc ¢b truyén, cac san pham néng nghiép sau thu hoach va ché bién thanh
pham st dung cho con nguoi.

- Céc nghién cizu nhiém aflatoxin bang sdc ky léng hiéu ning cao

Tai chau A, Viét Nam, Trung Qubc va cac nudce khac co nén y hoc ¢
truyén phat trién tr hon 5000 nim trude, viée sir dung thao duogc la cay, con
lam thubc duoc sir dung rong rai, trong qua trinh ché bién mot ty 1& khong nho
nhiém ndm va céc san pham chuyén hoa ciia ndm nhat 13 aflatoxin, c6 hon 20
loai aflatoxin dugc phat hién, trong d6 4 loai aflatoxin B1, aflatoxin B2,
aflatoxin G1, aflatoxin G2 c6 vai tro y hoc 16n nhat. Vi vay, can dua quy trinh
xac dinh, phan tich ham luong aflatoxin nham kiém soat chat luong thao dugc
14 can thiét.

Niam 2021, cac nha khoa hoc Trung Qudc di phan tich tir cac bao cao
trong nudc vé ty 1& nhiém nim va phan bd rong rdi nhét ciing nhu vai trd sinh
doc to aflatoxin cuia Aspergillus flavus. Két qua cho thay > 50% mau thuc pham
c6 ham luong aflatoxin vuot ngudng nhiéu 1an cho phép [62], [63].

Theo nghién ctru cua Fei Tian va Mina Nan (2022), da xac dinh duoc su
c6 mit cila cac chat trung gian aflatoxin, alternariol, alternariol monomethyl
ether, ochartoxin A, rhizocin, T-2 va zearalenone, fumonisins, doc t6 T-2 va
zearalenone...co trong nguyén liéu thd va cic san pham trung gian, san pham
cudi cing ciia qua trinh nén men sira dau nanh bang k¥ thuat sac ky khi long
hiéu ning cao, cac tac gia thiy va vai trd quan trong ctia nhiéu loai nAm soi nhu
Aspergillus, Monnascus, Muscor, Penicillium, Rhizopus va Zymomonas [127].

Saba Shabeer va CS (2022), thdy hai loai ndm Aspergillus flavus va

Aspergillus parasiticus trong sinh doc t6 aflatoxin va 1a nguyén nhan chu yéu



110

gy nhiém doc thyc pham. Trong nhiéu loai aflatoxin c6 aflatoxin B1, aflatoxin
B2, aflatoxin G1, aflatoxin 2 14 4 aflatoxin phd bién nhét c6 tac hai 16n nhat
cho strc khoe con nguoi. Tir ddy tac gia cling khuyén cao can ap dung cac ky
thuat cao giam sat sy c6 mat va né)ng do cac doc tb aflatoxin, trong do ky thuat
sac ky khi 16ng hiéu ning cao, 4p dung k¥ thuét sinh hoc phan tir PCR va giai
trinh tu gen gidm sat sy c6 mit ctia cac loai ndm Aspergillus spp, Monnascus
spp, Muscor spp, Penicillium spp, Rhizopus spp va Zymomonas spp. Hién nay
trén thé giéi nhidu nude ap dung tiéu chuin ngudng ton tai cia aflatoxin tir 2 -
20 ppb [114].

Keng —Wen Lien va CS (20190, nghién ctru 1089 mau keo lac, bo lac,
lac nhap khau vao DPai Loan bang k¥ thuat sac ky khi 16ng/khdi phd song song,
két qua cac mau (+) voi nAm déu c¢6 ham luong trung binh 2,40ug/kg aflatoxin
B1, 0,41pg/kg aflatoxin B2, 0,19 wkg aflatoxin G1 va 0,03pg/kg aflatoxin G2
[85].

Nghién ctru & 5 qudc gia Chau Phi voi 4 ving sinh thai khac nhau thay
76% mau ngd, 64% mau ké, 60% mau lia duong tinh véi aflatoxin B1, trong
d6 26% mau ngd, 10% mau ké, 11% mau lua c6 ham luong aflatoxin B1 vuot
nguong cho phép [88].

Tai Trung Qudc bang k¥ thuét sic ky long hiéu ning cao Dizhe Wei
(2017), da x4c dinh duoc 17 doc t6 cia nAm trong 220 hoa qua nhu Alternaria,
ochratoxin A, patulin, trichothecenes, ty 1¢ mau nhiém it nhét 1 loai doc td 1a
64,6%(142 miu), ty 16 miu nhiém thap nhat 1a mo sdy kho 48,2%, cao nhat 1a
ky ttr 83,3%, alternaria 1a chat doc co ban trong cac hoa qua sdy khd, ngoai ra
6 31,4% s6 hoa qua say kho c6 nhiém tir 2 dén 4 loai doc td. Tir két qua nay
cac nha khoa hoc di dén khuyén céo can c6 tiéu chuan an toan va gidi han cho
phép ndng do alternaria trong hoa qua sy kho [128].

Két qua nghién ctru nay c6 sé mau vuot tiéu chuan cho phap (> 0,5 bpp)

QCVN 8-1:2011/BYT 14 48,0% cao hon két qua nghién ctru ctia cia Phan Vin
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Manh va CS (2024), 1a 31,7%(34/80) ciing bang k¥ thuat sic ky long hiéu ning
cao. Két qua nghién ctru ctia Phan Van Manh cho thdy ndng d6 aflatoxin Bl
trung binh trong 180 mau lac, gao, ngd, vimg tai Ha Noi nam 2022 1 2,86 +
5,08 pg/kg, mirc cao nhat 1a 29,1 pg/kg, lac va virng 1a 2 loai thue pham c6 murc
6 nhiém cao nhat 4,43 pg/kg, gao c6 mirc 6 nhiém thip nhat 1,25 pg/kg. Ty 1
nhiém aflatoxin B1 chung 1a 45,6%(82/180), trong d6 ty 1& mau 6 nhiém
aflatoxin vuot tiéu chuan QCVN 8-1:2011/BYT la 31,7%(34/80) [129].
- Cdc nghién civu nhiém aflatoxin bang cdc ky thudt ELISA va cdc ky

thuat khac

Trén thé gidi va Viét Nam da sd cac nudc sir dung k¥ thuat ELISA dé
phat hién nhiém aflatoxin, 1y do k¥ thuat nay ré tién, cho két qua nhanh, dé thuc
hién, pht hop véi cac nude nghéo, cho két qua nhanh chong, tai chd, dién hinh
la cac nghién curu cua:

Anima J Sirma va CS (2015), nghién ctru vé tinh trang nhiém aflatoxin
do ndm trong ngii coc va kién thuc, thai do, thyc hanh phong chdng cta nAm
ctia nguoi dan tai Kenya trong 408 mau thuc phim bang ky thuat ELISA va
phong van ho gia dinh, két qua 77,9% mau ngd nhiém aflatoxin, 92,9% cac
mau ké nhiém aflatoxin. Gan nhu 100% ngudi dan khong co kién thirc hiéu
biét vé ndm & thuc pham va phuong phap phong chéng ndm [72].

K§ thuat sic ky mién dich bang cac que gian khang thé vang nano dé phat
hién nhanh doc t6 aflatoxin va fumonisin B1 trong ngii c¢ da duge Xi— Chun
- Wang va CS (2016), sir dung phat hién khang nguyén — khang thé don dong
khang fumonisin Bl két hop sic ky khi, phat hién nhanh ngii c6c nhiém
fumonisin B1 ma cac dai mét thuong khong phat hién duge. Pay 14 xét nghiém
uu viét va hiru ich [81]. Cac nha khoa hoc 1a st dung kit phat hién nhanh doc
tb, thong qua xac dinh c¢6 mat doc té cia ndm ciing gian tiép khang dinh mau

lvong thuc hodc mau thude cd truyén c6 nhi€ém nam.
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Elif Burcu Bahadir (2016), da thiét ké, san xuét cac que thir nhanh dua
trén nguyén ly khang nguyén - khang thé phat hién aflatoxin va que thir “lai”
phat hién DNA ctia nAm [101].

Trudc day cac kit chan doan nhanh béng co ché mién dich xac dinh sy
c6 mat ctia vi nAm thong qua doc td cia ndm, tuy nhién, chi phat hién co6 tinh
chat dinh tinh. Dé khic phuc nhuoc diém nay cac nha khoa hoc di sau vao
nghién ctru san xuét ra cac loai kit chan doan nhanh c6 thé chan doan dinh tinh
va dinh lugng 1a huéng nghién ctru méi can dugc di sau phat trién.

Ngay nay, nhiéu nghién ctru 1tng dung ky thudt tri tué nhan tao va hinh anh
siéu phé dé chan dodn é nhiém aflatoxin, nghién ctru cta Lizzie Williams va CS
nam 2025, do luong mirc do nhiém ddc td Aflatoxin trong hat dé cuoi béng cach
ap dung tri tué nhan tao vao hinh anh siéu pho ¢ 300 mau hat dé cudi, hinh anh
siéu phd, bao gdm ba mtc aflatoxin (<8 ppn, >160 ppn va >300 ppn), cac budc
song chinh da dugc xac dinh dé chi ra sy hién dién cta 6 nhiém. Giam chiéu véi
K-Means dat d0 chinh xac 84,38%, trong khi m6 hinh ResNet st dung budc song
866,21 nm dat 96,67%. Két qua niy mo ra mot huéng méi cé tinh kha thi cao
trong danh gia 6 nhiém aflatoxin [130].

4.2.2. Ty Ié, thanh phan loai aflatoxin

Két qua nghién ctru tai cac hinh 3.12, bang 3.15, bang 3.16 cho thay: Ty
1¢ mau nhiém aflatoxin chung 14 14,71%, trong d6 ty 1¢ mau nhiém B2 cao nhat
7,06%(12/170), tiép dén 1a ty 16 mau nhiém G1 chiém 3,53%(6/170), thap nhat
13 mau nhiém G2 1,76% (3/170). Trong s6 16 mau nhiém aflatoxin, thi c6 mau
nhiém 1, 2 hoic 3 loai aflatoxin, téng s6 di xac dinh dugc 25 lugt mau nhiém
aflatoxin, trong d6 ty 1& mau nhiém aflatoxin B2 1a 52%(13/25), nhiém
aflatoxin B1 1a 12%(3/25), nhiém aflatoxin G1 la 24% (6/25) va nhiém
aflatoxin G2 1a 12%(3/25). Khac biét co ¥ nghia thong giita ty 1¢ miu nhiém
aflatoxin B2 so véi aflatoxin B1, aflatoxin G1, aflatoxin G2 véi cac 52%(13/25)
s0 voi 12%(3/25), 24% (6/25) va 12%(3/25) v6i p < 0,05. Két qua nay cho thy
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vai trd quan trong cua aflatoxin B2 trong gdy 6 nhiém doc chét véi thube co
truyén. Tai bang 3.18, cho thy ty 1¢ sy khac biét co y nghia thong ké gitra ty 1&
nhiém aflatoxin & cac vi thude ¢6 truyén nhiém nim va khong nhidm nim véi
cac ty 18 19,64%(11/56) so véi 4,39%(5/114), véi p < 0,05. Két qua nay cang
cting cb vai tro sinh doc t6 aflatoxin ctia nam.

Pén nay, da s6 cac nha khoa hoc cho rang 6 nhiém aflatoxin B1 1a
phé bién nhat, nhat 1a cac loai ngl cdc, ngo, gao, lac, virng. Cac aflatoxin
khac B2, G1, G2 c6 ¢ cac san phém ché bién sau thu hoach nhu keo, nuéc
hoa qua, san pham sdy kho, cac vi thudc dong dugc. Két qua cua nghién
curu nay cho théy aflatoxin B2 chiém ty 1€ cao nhat 52%, khac biét v&i mot
s6 nghién ctru trude ddy cho thay ty 18 nhiém aflatoxin B1 chiém ty 18 cao
nhat, nhu:

- Keng —Wen Lien va CS (20190, nghién ctru 1089 mau keo lac, bo lac,
lac nhap khau vao Pai Loan thi aflatoxin B1 c6 ty 1& cao nhét, tiép dén la
aflatoxin B2, aflatoxin G1 va aflatoxin G2 [85].

- Saba Shabeer va CS (2022), thdy hai loai nam Aspergillus flavus va
Aspergillus parasiticus trong sinh ddc t6 aflatoxin va 1a nguyén nhan chu yéu
gay nhiém doc thuc pham. Trong d6 aflatoxin B1 pho bién nhat, tiép dén 1a
aflatoxin B2, aflatoxin G1, aflatoxin G2 [114].

Theo FAO, cac qudc gia Chau Phi c6 khoang 25% ngii cde cung cép cho
con ngudi ¢6 chira mot lugng mycotoxin, trong d6 co aflatoxin B1 1a doc to
phd bién va nguy hiém nhat, chiém t&i 75% luong cac doc td sinh ra do nam.
Céc loai luong thuc nhiém aflatoxin gdm: 76% mAu ngd, 64% mau ké, 60%
mau lua duong tinh véi aflatoxin B1, trong d6 26% mau ngd, 10% mau k&, 11%
mau lta c6 ham luong aflatoxin B1 vuot ngudng cho phép [26].

Xi - Chun Wang va CS (2016), da str dung k¥ thuét sic ky mién dich
dinh lugng doc té ciia ndm, thong qua dinh lugng phtrc hop khang nguyén —
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khang thé don dong khang fumonisin B,, phat hién nhanh ngii cdc nhiém
fumonisin B, [81].

S& di c6 su khac biét giita két qua ctia CAC nghién ciru ndy véi cac nghién
ctru trén vi 1y do sau: Pa s céc tac gia trén thé giéi déu thuc hién trén d6i tuong
nghién ctru 13 cac loai hat, ngii cdc rat giau dinh dudng, rat pht hop cho mot sb
loai ndm nhu Fusarium spp, Penicillium spp, Aspergillus niger, Aspergillus
flavus...trong khi nghién ctru ctia ching t6i thuc hién trén cac loai cay, con, cu,
qua, chi mot so it 1a hat giau dinh dudng thude co truyén da qua xir 1y sao, tam,
phoi kho, c6 thé ca cac chit bao quan nhu lvu huynh, x6ng khoi...phai mat thoi
gian rat dai mdi bi 6 nhiém cac loai nAm ma trong d6 thanh phan loai nam rat
da dang, nén cac aflatoxin sinh ra cling da dang hon trong ngii cdc.

4.2.3. Mt s6 yéu té nguy co nhiém aflatoxin

Két qua tai cac bang 3.20, bang 3.21 va 3.23 cho thay: C6 lién quan giita
nhiém nim va nhiém aflatoxin chung & céc vi thude cd truyén véi OR = 5,165,
95%Cl:1,69 -15,70, p < 0,01, Mau thudc c6 truyén nhiém nam c6 nguy co nhiém
aflatoxin cao gap 5,165 1an mau thudc c6 truyén khong nhiém nam. C6 lién quan
giita nhiém ndm v&i nhiém aflatoxin & cac mau thude cd truyén 1a thude bic OR
= 7,373, 95%Cl:1,621 - 33,542, p < 0,01, thubc ¢6 truyén la thude bac nhiém co
nguy co nhiém aflatoxin cao gip 7,373 1an mau thudc c6 truyén 13 thuc nam.

Céc két qua trén hoan toan phu hop voi thuc té vé 6 nhiém nam & cac
san pham sau thu hoach va thudc co truyén véi cac co s¢ khoa hoc sau:

- Nuéi trong, thu hoach:

Thudc cb truyén duoc ché bién tir cac san pham ndng nghiép 14 cay
thudc, cu, qua, hat va ca xac dong vat xay kho nhu giun dat, c4 ngua...thi qua
trinh nhiém nim c6 thé x4y ra & rat nhiéu khau tir canh tac, nudi tréng, thu
hoach, ché bién, van chuyén, luu thong - phan phdi...trong qua trinh d6 néu

diéu kién bao qua khong tot nhu: Nhiét d6 cao > 25°C, do am > 70%, toc do
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gi6 < 0,5 m/s va > 1,5 m/s, dinh dudng phu hop, cac vi thudc khéng duc kin
ngin cach v6i moi truong, cac bao tir nAm ludn ludn ton tai trong khong khi c6
thé xam nhap va ky sinh & cac vi thudc cd truyén va sinh ra cac doc té 1a
aflatoxin, ergot alkaloiids. Viéc nhiém nam xay ra lién tuc & tat ca cac khau cua
qua trinh san xuét, tir khau canh tac trén dit 6 nhiém nim, thiéu thudc bao vé
cdy trong, thu hoach, bao quan khong tbt. Diéu nay thé hién 1 trong nghién
clru cua cac tac gia:

Nghién ctru tai Brazil cia Fabiana Aparecida Couto (2014), vé su da
dang quan thé ndm mdc dang soi trong cac hat ca phé trong theo cach truyén
théng va hitu co, di phan 1ap duoc 346 ching ndm méc, voi 32 loai, 12 chi. Tai
Tho Nhi Ky (1960), cac nha khoa hoc da phat hién 100 000 con ga tiy con di chét
do cin bénh “X”, do an lac Brazil nhiém Aspergilus flavus [38].

Saba Shabeer va CS (2022), nghién ctru tai Pakistan thay vai tro noi bat
ctia hai loai nAm Aspergillus flavus va Aspergillus parasiticus trong sinh doc tb
aflatoxin va 1a nguyén nhan gy nhiém doc thuc pham [114].

Nghién ctru ctia Nguyén Ngoc Kim Vy (2022) da xac dinh dugc ¢ 16 loai
aflatoxin khac nhau B1, B2a, B2, B3, G1, G2a, M1, GM2, P1, RO, RB1,
RB2, AFL, AFLH, AFLM va nhiing chat bat nguén tir methoxy, etrhoxy va
acetoxy, trong do chi aflatoxin B1 1a chat xuét hién trong tu nhién, cac chét
con lai 12 san pham sinh ra trong qua trinh chuyén hoéa trao d6i chét cua
nam v&i moi trudng ky sinh va xay ra o tat ca cac khau cia qua trinh san
xuét, canh tac [124].

- Diéu kién méi trwong bdo qudn thuéc cé truyén:

Nhu chiing ta di biét cac yéu t6 vé thoi gian, nhiét d, d6 am, dinh dudng
ctia cac ky chu anh huong truc tiép dén sy phat trién ctia nAm, két hop voi cac
thiét bi va diéu kién bao quan thubc co truyén khong tét s& lam cho qua trinh

nhiém nam nhanh va manh hon. Céac nghién ctru trong va ngoai nudc da ching
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minh co s& khoa hoc trén.

Dao Thién va CS (2012), nghién ctru mé hinh hoa va du doan qué trinh
phat trién ctia ndm nhdm muc dich danh gia kha ning ndy mam va phat trién cta
cac loai nam trén thuc pham, ché pham ndéng nghiép...tac gia d ap dung mo hinh
Gompertz: P = A exp (- exp [ume/A (4- t) +1]) (1); M6 hinh Logistic: P =
Pmax/[1 +exp (K (1 +1)] (2). Ung dung cic mé hinh trén, c6 thé udc luong duoc
thoi gian can thiét dé dat duogc ty 16 50% bao tir nAm ndy mam gy 6 nhiém thuc
pham va ché pham nong nghiép sau thu hoach. Pay ciing 1a co s dé xay dung
han str dung trong cac diéu kién méi truong khac nhau [53].

Lé Quang Hanh Thu (2021), nghién ctru ¢ 58 mau thude dong duoc tai
Quan 5 Thanh phé H6 Chi Minh, bang phuong phap hinh thai hoc di xac dinh
4 gidng nim ky sinh ¢ thudc déng duoc Aspergillus spp, Penicillium spp,
Mucor spp, Rhizopus spp. C6 19 mau thudc c6 truyén tai cac co s y hoc cd
truyén c6 d6 4m vuot tiéu chuan cho phép theo tiéu chuan vé duoc liéu cua
dugc dién Viét Nam, 21 mau thudc vuot tiéu chuan nhiém nam cho phép (>
500CFU/g), c6 lién quan giita do Am v4i 6 nhiém nam [122].

Lién quan gitta nhiém ndm trong mot s6 duoc lidu ban & Quéan 5 — Thanh
ph6 Ho Chi Minh chu yéu do diéu kién bao quan khong t6t. Dau Huy Hoan (2018),
nghién ctru tai Nghé An thiy 100% nha kho thudc c¢d truyén khong co may diéu
hoa nhiét do, khong c6 may hat am, khong c6 quat thong gio, khong co tai hoa
chat chong am mdc [47].

Tai Tay Nguyén Nguyén Vii Thuén (2022), thay nhiém nam va aflatoxin
trong ngo, lac tai mot ) gia dinh huyén Ea H'leo, Cu M' Gar, Kroong Pic tinh
Pik Lak c6 lién quan dén diéu kién bao quan khong t6t da din dén ty 1¢ nhiém
Aspergillus flavus 14,1% trong ng6, 11,8% mau lac [49].

Két qua cua chiing t6i c¢6 chung véi két luan cta cac nha khoa hoc:

- T6 chie Nong Luong Thé giéi (FAO), khoang 50,0% san pham nong
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nghiép sau thu hoach nhiém nam, trong d6 25% ngii cdc cung cip cho con
ngudi co chira mot lwong mycotoxin va aflatoxin, nguyén nhan do han ché
trong khau thu hoach, ché bién, bao quan [26].

- Hayrettin OZER va CS (2025), nghién cttu nguy co nhiém Aflatoxin
B1 va Aflatoxin tong s6 (B1, B2, G1 va G2) trong qua ho trin va qua sung kho
bang phuong phap sic ky 1ong hiéu niang cao. Két qua Aflatoxin da dugc phat
hién trong 16 mau qua ho trin khd va 5 mau qua sung kho. Trong khi G1 va
G2 dugc phat hién trong 3 mau qua ho tran, AFB1 dugc phat hién trong khoang
0,21- 404,62 ppb trong 4 mau va AFB2 dugc phat hién trong khoang 0,1-0,96
ppb trong 3 mau. Tong ham lugng aflatoxin dao dong tir ti thiéu 5,04 ppb dén
t6i da 405,58 ppb voi gia tri trung binh 14 108,53 ppb. Ngoai ra, khi phan tich
ham luong aflatoxin clia cac mau qua sung kho, su hién dién cua AFB1, AFB2,
AFGI1 va AFG2 da dugc phat hién trong mot s6 mau. Aflatoxin AFG1 (0,03
ppb) va AFG2 (0,05 - 0,06 ppb) da dugc phat hién trong 1 mau qua sung va
AFB1 va AFB2 di dugc phat hién trong 3 mau quéa sung. AFB1 duoc phat hién
trong khoang 25,16 - 44,45 ppb trong 3 mau va AFB2 duoc phat hién trong
khoang 0,01 - 6,07 ppb trong 3 mau. Tong ham luong aflatoxin dao dong tir toi
thiéu 0,56 ppb dén toi da 51,15 ppb voi gia tri trung binh 1a 25,105 ppb [131].

- Anima J Sirma va CS (2015), nghién ctru vé tinh trang nhiém aflatoxin
do ndm trong ngti cdc va kién thire, thai do, thue hanh phong chéng clia nAm
ctia nguoi dan tai Kenya, cho thay 100% nguoi dan khong c6 kién thic hiéu
biét vé ndm & thuc pham va phuong phap phong chéng nam [72].

- Kién thic, thdi dj, thwe hanh phong chéng ndm chia tot:

Viéc bao quan thude thude ¢ truyén chii yéu dya vao kinh nghiém dan
gian nhu: Phoi, sdy, tam, u6p, bao quan noi khé rao [68]. Khi thudc thude cd
truyén c6 ddu hiéu 4m mdc thi phoi, sy dé sir dung lai, diéu nay 1a hét sitc nguy

hiém vi doc t6 cuia nhi€u loai nam rat ddc vdi gan, than, tiy xuong...
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+ Nghién ctru cua Dang Bich Thay (2008), tai Kién Xuong - Théai Binh
vé thue trang nhiém nam va kién thire, thai do, thuc hanh cia nguoi dan vé o
nhiém nidm cua cac san phém sau thu hoach cho théy c6 35,6% sd mau lac,
48,9% s6 mau dd tuong duge bao quan trong cac dung cach, ty 1¢ nhiém nim
& lac 13,3% va 24,4% mau d6 tuong, chi c6 13,8% ngudi dan hiéu biét ding
cach bao quan va xir tri khi thuc pham bi nhiém nam [71].

+ Nghién ctru ciia Pau Huy Hoéan (2018), cho thay ty 1& nhiém nam o
thudc cb truyén cao 51,8%, chi 20%(12/60) can bo y té ké tén duoc 1 loai nam,
10,0% s6 nha kho bao quan thudc co truyén co tbe d6 gi6 0,5 — 1m/s, 50% sd
can bd y té phong van hiéu ding d6 4m kho chua thude can c6 do am < 70%,
0,0% sb can bd y té hiéu ding can kiém tra thudc cb truyén hang ngay, 25% sb
can bo y té biét khi kiém tra thuc bang cam quang thay [47].

+ Anima J Sirma va CS (2015), nghién ctru vé tinh trang nhiém aflatoxin
do nim trong ngti cdc va kién thire, thai do, thuc hanh phong chéng clia nAm
ctia nguoi dan tai Kenya gan nhu 100% ngudi dan khong co kién thirc hiéu
biét vé ndm ¢ thyc pham va phuong phap phong chdng nam [72].

+ Nhiém aflatoxin trong cic san pham gao, ngd, khoai, san, va cac san
pham thudc déng duoc cé tinh chét tich liy theo thoi gian 6 nhiém véi nAm
méc. Ngay ca con nguoi hang ngay sir dung cac san pham sita, bo, hat, cti qua,
thudc dong dugc aflatoxin tich lity trong co thé, cac nha khoa hoc tinh toan c6
tir 15 -20% ngudi ung thu gan co lién quan dén aflatoxin. Vi vay mo hinh danh
gia rui ro voi stc khée do nhiém aflatoxin, cu thé: Mot 1a: Can c6 cac cac méd
hinh phoi nhiém qua ché d6 an uéng tich hop mirc d6 6 nhiém va dit liéu tiéu
thu; Hai 1a can c6 cac phuong phap giam sat sinh hoc & nguoi, dinh lugng cac
d4u 4n sinh hoc cta doc td nAm mdc trong cac mau sinh hoc.

4.3. Két qua can thiép bing cai thién méi trwomg vi khi hiu trong kho bio
quan thudc ¢ truyén

Céc tac nhan nam gay hu hong thudc ¢o truyén khi c6 diéu kién thuan loi
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nhu nhiét do cao > 25°C, d6 4m tuong ddi > 70%, toc do g16 < 0,5m/s hodc cao
> 1m/s, anh sang thiéu, chat lugng nha kho kém khong ¢ céc trang thiét bi bao
quan thudc....Vi vy, bién phap hiéu qua nhat 1a tao ra diéu kién moi trudng vi
khi hau bét loi cho ndm phét trién.

Aflatoxin 13 chat giy ung thu manh va gay ra nhitng rui ro dang ké d6i véi
an toan thuc pham va st khoe cong dong trén toan thé gidi. Aflatoxin bao gdbm
aflatoxin B1 (AFB1), aflatoxin B2 (AFB2), aflatoxin G1 (AFG1), aflatoxin G2
(AFG2) va aflatoxin M1 (AFM1), dic biét aflatoxin B1 noi tiéng vé kha nang
gy ung thu, duoc Co quan Nghién ctru Ung thu Qudc té (IARC) phén loai 13
chat gay ung thu & ngudi. Tiép xuc lau dai véi aflatoxin thong qua thuc pham va
thirc &n chin nudi bi 6 nhiém c6 thé dn dén ung thu gan, suy giam mién dich,
suy giam ting trudng va cac van dé stc khoe toan than khac.

Nhiém aflatoxin trong cac san phdm ndng nghiép d6i v6i con nguoi da trd
thanh van dé stc khoe toan cau, c¢6 nhiéu yéu td anh hudng dén sy hinh thanh va
phat trién nam, cac yéu to anh hudng nhiéu nhat la: Thoi tiét nong am, thiéu
phuong tién va k§ thuat bao quan co vai tro then chdt trong qua trinh 6 nhiém nam
trong thuc pham, quy trinh ché bién, van chuyén va phong tuc tip quan sir dung
thyc pham sau thu hoach ciing ¢6 vai trd quan trong.

Céc nd lyc giam thiéu 6 nhiém aflatoxin trude ddy chu yéu dwa vao cac
phuong phap xtr Iy hoa hoc, phan tach vat Iy va phan huy sinh hoc. Tuy nhién,
nhitg phuong phéap nay thuong dit ra nhitng thach thirc lién quan dén an toan,
hiéu qua va tic dong dén chét luong thuc pham.

NAam phét trién manh nhat & diéu kién méi truong phu hop khi do am >
70%, nhiét do > 25°C, tbe do 216 < 0,5m/s hodc > 1 m/s, moi truong cd du dinh
dudng...vi vay dé bao quan thudc cd truyén tét can tao diéu kién mai truong vi
khi hau c6 nhiét d6 < 25 °C, d6 am thap < 70%, khong khi mdi truong vi khi

hau phai sach thong thoang....vi viy can c6 céc trang thiét bi nhu may hat am,
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quat thong gido, may diéu hoa nhiét do, co thé st dung céc loai tia cyc tim, tia
hdng ngoai tiéu diét bao tir ndm trong khong khi. Cac cin c&r khoa hoc trén
cling dugc Bao Thién va CS (2012), tmg dung md hinh ciia Gompertz mé hinh
hoa va du doan qué trinh phat trién cia nAm mébc nham muc dich danh gia kha
ning nay mam va phat trién cta cac loai nAm mdc trén thue phdm, ché pham néng
nghiép...trén co s do tao ra cac diéu kién bt lgi cho su phat trién cia nAm nhu:
Nhiét do thap lam cho bao tir nAm khong thé nay mam hodc kéo dai thoi gian nay
mam... tir 46 1am giam ty 1& nhiém nam [53]:

Br?mg su dau tu tur nguén von tu cht ciia Bénh vién Y hoc Co truyén tinh
Nghé An cho 2 kho bao quan thube co truyén, danh muc trang bi gom quat thong
gid, may diéu hoa nhiét 46, may hat am; hop hit 4m, may do nhiét do va do am.
Cai tao ranh thoat nudc quanh nha kho, son lai tudng nha kho bang son chéng
tham. Bo sung mai chéng ndng cho kho thudc. Thay cira 2 kho bang cira khung
nhom, vach kinh mau, cira c6 rodng cao su khit, kin. Trang bi cac tai hat am &
tat ca cac hop dung thude, thay nhan cua cac hdp dung thubc. Bénh vién da dua
ra quy trinh k§ thuat thuc hanh thudc tét ctia nha kho. T6 chirc cac dot kiém tra dinh
ky 1 1an/1 thang, noi dung kiém tra moi khau nhép, bao quan va phan phdi thudc
co truyén trude khi sir dung cho nguoi bénh, gidy xac nhan an toan sinh hoc cta
don vi cung cép thudc. Thanh phﬁn doan kiém tra gém: bai dién lanh dao Bénh
vién, phong ké hoach, phong chét lugng bénh vién, khoa dugc va cac can bo kho
thudc...qua d6 da cai thién giam tinh trang nhiém nam & thudc cb truyén.

Két qua tai cac bang 3.32, trudc can thi€p ca 2 kho déu khong dat bat ci
mot tiéu chi ndo vé bao quan thudc co truyén. Sau can thiép lap dat cac trang
thiét bi cai thién diéu kién vi khi hau cho 2 kho thudc va tang cudng 12 dot kiém
tra dinh ky toan bg hoat dong ctia can b nhan vién kho thudc, két qua ca 2 kho
déu dat yéu cau thyc hanh tét bao quan thude va an toan cho 2 kho thudc (bang

3.33). Két qua danh gia chit lugng kho thude, chuan hoa quy trinh k¥ thuat nhap
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thudc, bao quan thude, cAp phat thudce sau can thiép thé hién trong két qua cac
bang 3.36, bang 3.37, bang 3.38 cho thiy: Ty 1é nhim nim chung sau can thiép
12 thang dd giam c6 ¥ nghia thong ké tir 32,94% xudng con 22,35% véi p <
0,05. Hi€u qua can thi¢p 1a 32,15%. Ty 1& nhiém ndm & ca 2 kho ty 1€ nhiém
nam giam co6 y nghia thong ké: Kho sd 1, tir 32,14% xubng 21,43%, p < 0,05.
Kho s6 2, tir 33,72% xudng 23,26%, p < 0,05.

Két qua nghién ctru ndy c6 cung két luan vi mot sé nghién ctru trong
nudc va qubc té vé ning cao chit lugng bao quan thudce cd truyén, giam thiéu
6 nhiém doc td cua nim.

- Tai Viét Nam:

Nhiéu nghién ctru dd ap dung céc bién phap phong chéng nhiém nim ap
dung cho tat ca cac khau tir san xuat, ché bién, phan phéi va bao quan:

+ Nghién ctru ctia Pau Huy Hoan (2018), sau can thiép 12 thang lap diéu
hoa, may hat 4m, hoa chat chéng 4am mdc, quat thong gid, dong hd theo ddi diéu
kién vi khi hau trong kho va kiém tra thuong xuyén 1 ngay/1 lan tinh trang thudc
100% nha kho dat tiéu chuan an toan cho bao quan thude, ty 1& nhiém nim giam
tr 51,8% xuéng con 18,99%, hiéu qua can thiép dat 63,34% [47].

+ Phan Thi Kim Lién, ¢6 nghién ctru vé anh hudng céc diéu kién nhiét
do, hoat do nudc theo mua vu 1én sy ho hép va ton that chat kho, tac giad co
khuyén cdo ngudi dan nén bao quan gao & hoat do nude thap dé han ché ndm
phat trién va sinh doc t6 tranh hao hut chét luong gao [68].

+ Nguyén Thi Hai (2017), nghién ctru xir ly 6 nhiém aflatoxin trong thuc
pham bang acid sorbic két hop hap udt trong nong san, két qua giam ham luong
aflatoxin B1 t6i 90,8%, aflatoxin B2 t&i 84,1% va aflatoxin G 89,21%. Két qua
nay cho thay xir Iy aflatoxin trong thuc pham bang acid sorbic két hop hap wét
day 1a phuong phap 1am giam ham luong doc té do ndm sinh ra rat c6 hiéu qua

va c6 thé 4p dung rong rai tai Viét Nam véi ly do dé thuc hién, ré tién va co
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hi€u qua cao [59].

- Trén thé gidi:

T chire Nong Luong thé gidi khuyén cdo mdi qubc gia can co b tiéu
chuan giam sat aflatoxin, ky thuat dinh lugng aflatoxin, ngudng an toan cho
phép va dong thudi ning cao kién thirc ciia nguoi dan trong phong chéng nhiém
ddc t6 sinh ra do nhiém nidm. Mdi nuéc can xay dung chién lugc kiém soat doc
t6 nam (Ergot Alkaloids) trong ngii c6 va cac thuc pham c6 ngudn gdc tir ngii
coc, ké ca cac san pham phuc vu chin nuéi vi theo chudi thirc an aflatoxin vao
co thé dong vat nuodi, khi nguoi st dung ché bién thirc an céc aflatoxin khong
hé bi phan hay ¢ 100°C ma duoc hap thu vao co thé ngudi tir d6 gy ngd doc
mén véi liéu tich liy theo thoi gian du 16n [26], [54]. Cac san pham sau thu
hoach c6 thé duoc st dung lam thuc an, nguyén li¢u ché bién thuc phérn, lam
thudc...trong qua trinh ché bién, bao quan, van chuyén, néu khéng cé diéu kién
bdo quan tdt nhu: dd 4m cao > 70%, nhiét do cao > 25°C, céc phuong tién che
chan khong kin thi dé bi xAm nhap cta cac bao tir nam xam nhap. Sau khi xam
nhap cac bao tir nAm phat trién nhanh chong thanh céc té bao nam hoan chinh
s& san sinh ra aflatoxin. Mirc do 6 nhiém aflatoxin con phu thudc vao: Thoi
gian nhiém ndm; Nhiét d6 méi truong; Dinh dudng tai noi nam ky sinh va phat
trién...[134]. Vi vay, dé giam thiéu 6 nhiém aflatoxin thi can tao ra cac diéu
kién bat loi han ché tdi da su phat trién ciia nam, nhu nidm chi sinh aflatoxin &
nhiét do trén 25°C - 28 °C, khi nhiét do < 25°C thi nim san sinh ra rat it
aflatoxin, néu nhiét d6 < 20°C thi nAm gan nhu khong sinh aflatoxin. Vi vay,
WHO khuyén céo cic nudc can cd quy trinh k¥ thuat chuin dinh luong
aflatoxin giam sat chat tré ham luong aflatoxin B1, aflatoxin B2, aflatoxin G1,
aflatoxin G2 1a 4 loai aflatoxin c6 vai trd quan trong nhat véi sitc khoe con
nguoi [135], [136], [137]

Nam 2025, Yehia A-G Mahmoud va CS nghién ctru gidi doc aflatoxin
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bang Plasma lanh. Plasma lanh tao ra cic gbc oxy phan mg, c6 kha nang phan
huy hiéu qua aflatoxin trén bé mit thuc phdm ma khoéng anh hudng dén tinh
toan ven dinh dudng hodc an toan. Két qua nay cing c¢6 cic nghién ctru hién tai
va nhiing tién bd trong linh vuc giai doc aflatoxin, déng thoi 1am noi bat tiém
nang cua cong nghé¢ plasma lanh trong viéc cach mang hoa céc hoat dong an
toan thuc pham [132].

Hillari Bynum va CS (2023), nghién ctru aflatoxin va giai phap an toan
trong qué ho tridn bang cac k¥ thuat: Giam thiéu ap luc dich hai nhu phun thudc
tror sau, giam ) luong qua con soét lai sau thu hoach, thyc hién v¢ sinh mua
hang nam; Két hop cac bién phap sinh hoc; Thuc hanh nong nghiép ding cach,
bao quan diung cach; Pao tao nhan lyc va thir nghiém céc mau thuong xuyén
tai labo [133]

Cac bién phap nang cao ki thuét bao quan thube ¢ truyén va cac san
pham ndng nghiép sau thu hoach 1 chua du ma can phat trién dong bo cac cong
cu giam sat tir khau nudi trong, thu hoach, ché bién va phan phoi [26]. Phai
nang cao nang lyc giam sat & nhiém aflatoxin: Nam 2019, Timothy J. Herrman
va CS nghién ctru cac bién phap nang cao chat luong giam sat aflatoxin tai cac
tram xay sat luong thuc nham dua ra bién phap giam thiéu 6 nhiém aflatoxin
tai 15 nha may ngd tai Kenya nham bao vé strc khoe cho 10 triéu dan Kenya.
Két qua sau 5 vong thtr nghiém doc 1ap & cac nha may déu cho két qua phat
hién nong d6 aflatoxin tir 5 ug ddy 1a mic gisi han an toan tai Kenya. Tac gia
da co két luan ky thuat giam sat aflatoxin c6 hiéu qua cao ngay ca khi ap dung

cho cac tuyén co sd san xuat [112].
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KET LUAN

1. Thanh phan loai nAm trong mét s6 miu thudc c6 truyén tai Bénh vién Y
hoc C6 truyén tinh Nghé An nim 2023

Nghién ctru trén 170 mau thube cd truyén tai Bénh vién Y hoc C truyén
tinh Nghé An 2023 - 2025, két qua: Ty 1 nhiém ndm 32,94%. Ty 1é nhiém nim
& cac vi thubc nam 28,40% va thudc bic 37,10%. Ty 1¢ nhiém ndm & céc vi
thudc c6 ngudn goc tir ré cao nhat (40,30%). Ty 1 nhiém nam & cac vi thudc
lam tir than 23,68% va cac vi thudc tir canh-1a- hoa-qua 32,07%.

Trong 56 mAu nhiém nam, ¢6 50 miu nhiém 01 l0ai, 5 mAu nhiém 2 10,
01 mau nhiém 3 loai; Tong sd ¢6 63 chung nam thudc 16 loai; Xac dinh duoc
tén loai ctia 61 chung, 2 chung chua xac dinh dugc tén loai. Trong d6 28 mau
nhiém Aspergillus chiém 44,44%(28/63), gom 8 loai trong d6 A. niger chiém
ty 16 cao nhat 10/28(15,87%), A. flavus va As. chevalieri chiém 5/28 (7,94%).
Pi x4c dinh dugc 5 giébng ndm khac gom Rhizopus spp; Penicillium spp;
Fusarium spp; Phoma sp, Cladosporidium, chiém 55,56%(35/63) tong s6 mau
phan lap dugc, trong d6 Rhizopus chiém ty 18 cao nhat 25,39%(16/35),
Penicillium spp c6 3 loai; Fusarium spp cé 1 loai, Cladosporium c6 1 loai; 01
mau Phoma spp chua xac dinh duoc loai.
2. Ty 1& nhiém aflatoxin, thanh phin, ndng d6 cac doc té aflatoxin By,
aflatoxin By, aflatoxin G, aflatoxin G; trong cac miu thudc co truyén tai
Bénh vién Y hoc C6 truyén tinh Nghé An

Ty 1é nhiém aflatoxin chung la 9,41%(16/170), trong 16 mau nhiém
aflatoxin, c6 9 mau nhiém 1 loai aflatoxin (56,25%); 5 mau nhiém 02 loai
aflatoxin (31,25%), 2 mau nhiém 3 loai aflatoxin (12,50%). Tong cong co
25 lugt miu nhiém aflatoxin chiém 14,71%(25/170), trong d6 ty 1¢ mau
nhiém B2 cao nhit 7,06%(12/170), tiép dén 1a ty 16 mau nhiém G1 chiém
3,53%(6/170), thap nhat 1a mau nhiém G2 (1,76%; 3/170). Trong s 25
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mau nhiém aflatoxin ty 1é nhiém aflatoxin B2 cao nhét 48,0%(12/25),
nhiém aflatoxin G1 la 24,0%(6/25), nhiém aflatoxin B1 la 16,0%(4/25),
thip nhat 1a nhiém aflatoxin G2 12,0%(3/25). Ty 1¢ nhiém aflatoxin & cac
mau thude ¢b truyén c6 nhidm nam 1a 19,64%(11/56), & cdc mau khong
nhiém nim 4,39%(5/114).

C6 lién quan gifia nhim nam va nhiém aflatoxin ¢ cac mau thudc cd
truyén [OR95%CI:5,165(1,69-15,70). C6 lién quan gilta nhiém nim
Aspergillus va nhiém aflatoxin & cac mau thudc co truyén OR95%CI:
4,533(1,47-13,97). C6 lién quan gilia nhiém céac loai nAm khéac véi nhiém
aflatoxin & cac mau thude co truyén OR95%CI:4,704(1,623-13,636). CO lién
quan gitra nhiém nidm v&i nhiém aflatoxin ¢ cac mau thude co truyén 1a thudc
bac OR95%CI:7,373(1,621-33,542).

Ham lwong aflatoxin trung binh 13 1,89 (ng/g), cao nhat 1a ham
lwong B1(2,38 ng/g), tiép dén 1a G1(2,05 ng/g), 2 loai aflatoxin G2 va
B2 c6 ham lwong thap.Co 62,5%(10/16) méu thudc c¢6 truyén nhiém
aflatoxin vuot 0,5 bpp.

3. Két qua can thiép phong chdng nhiém nim & cac miu thude co truyén

Trude can thiép ca 2 kho déu khong dat yéu cau diéu kién bao quan thudc
cd truyén gém khong dat diéu kién nhiét do, do am, tdc do g16. Sau can thiép 12
thang ca 2 kho déu c6 diéu kién vi khi hau nhiét d6 trung binh & 4 goc kho va
giita trung tim kho 1a < 25°C, d6 am twong ddi < 70%, toc do gié 0,5m/gidy dén
1 m/giay, dat yéu cau diéu kién bao quan thudc. Ty 1& nhiém nim chung & thude
cb truyén cua 2 kho sau can thiép 12 thang thay d6i co y nghia thong ké tir
32,94% xudng 22,35%, p < 0,05, hiéu qué can thiép 13 32,15%. Ty 1& nhiém
nam Aspergillus sau can thiép 12 thang giam tir 16,47%(24/170) xubng
6,47%(11/170), hi¢u qua can thi¢p 54,15%.
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KIEN NGHI

1. Di v6i cac kho bao quan thude cb truyén cin tao ra méi truong bao
quan thudc t6t nhét, tic 1a tao moi truong bat 1gi nhat dbi véi su phat trién ctia
nam, can trang bi cac may diéu hoa nhiét do, may hut am, tai hat &m nham duy
tri toc d6 gi6 ludn trong khoang tir 0,5m/s —1m/s, nhiét d6 trung binh trong kho
<25°C, 46 am twong d6i < 70%.

2. Pinh ky kiém tra chat lugng thudc bang cam quang, kip thoi phat hién
mau thudc nhiém nam va can loai bé cac vi thude d6 khong sir dung cho nguoi

bénh. Tuan thu quy trinh thyc hanh thude tot.
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TiINH KHOA HOQC, TiNH MOI CUA PE TAI

Pé tai da 4p dung cac phuong phap nghién ciru c6 tinh khoa hoc chuan muc
hién dang ap dung rong rii tai Viét Nam va thé Gidi nhu: Phuong phap nghién
ctru mo ta c6 phan tich, phuong phép nghién ctru thyc nghi¢m tai labo véi cac ky
thuat hién dai nhu PCR va giai trinh tu gen dinh danh loai nam, k¥ thuét sac ky
long hi¢u nang cao dinh lugng aflatoixin.

Mit khéc, dé tai d3 ap dung phuong phap phan tich va xtr 1y sb liéu chuan
muc dang tin cay nhu: Stata, E-piinfo, SPSS...do cac chuyén gia c¢6 kinh nghiém

thuc hién. Vi vay cac két qua rat c6 gia tri, co6 d tin cdy cao.
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PHULUC 1

Danh muc cic vi thudce bic (n = 89)

Miu thude

TT Tén vi thudc M4 sé than 1a; Ré - Tén khoa hoc
cu; Qua
1 | Bach linh VT.03 | Thé qua nim Poria
2 | Bach thuoc VT.05 |Ré Radix paeoniae lactiflorae
3 | Bach truat VT.06 ) Rhizoma atractylodis
Than re macrocephalae
4 | Ban ha bac VT.07 | Than ré Rhizoma pinelliae
5 | Cam thdo VT.10 |RE Radix glycyrrhizae
6 | Cat canh VT.11 |Ré Radix platycodi grandiflori
7 | Cauky tur VT.13 | Qua Fructus lycii
8 | Dam duong hoic | VT.19 | Than, ré, l1a Herba epimedii
9 | Dai hoang VT.20 | Than ré Rhizoma rhei
10 | bai tdo VT.22 | Qua Fructus ziziphi jujubae
11 | Pan sim VT.23 |Ré Radix salviae miltiorrhizae
12 | Dang sim VT.24 | RE Radix codonopsis
13 | Pao nhan VT.25 | Hat Semen pruni
14 | Binh huong VT.28 | Hoa Flos syzygii aromatici
15 | b6 trong VT.29 | Vo than Cortex eucommiae
16 | Bdc hoat VT.30 |RE Radix angelicae pubescentis
17 | Buong quy VT.31 |RéE Radix angelicae sinensis
18 | Ha kho thao VT.32 | Cum hoa Spica prunellae
19 | Hanh nhin VT.33 | Hat Semen armeniacae amarum
20 | Hoang ba VT.34 | Vo than Cortex phellodendri
21 | Hoang ding VT.36 | Than varé Caulis et radix fibraureae
22 | Hoang ky VT.37 |RéE Radix astragali membranacei




Mau thudc

TT Tén vi thudc Ma so than 14; RE - Tén khoa hgc

cu; Qua
23 | Hoang ky ché VT.38 |RéE Radix astragali membranacei
24 | Hoang lién VT.39 | Than ré Rhizoma coptidis
25 | Hoac huong VT.40 | Than, ré, 14 Herba pogostemonis
26 | Hong hoa VT.41 | Hoa Flos carthami tinctorii
27 | Huyén ho VT.42 |Récu Tuber corydalis
28 | Huyén sam VT.43 |RéE Radix scrophulariae
29 | Ich tri nhan VT.45 | Qua Fructus alpiniae oxyphyllae
30 | Ké dau ngua VT.46 | Qua Fructus xanthii strumarii
31 | Kim ngan hoa VT.48 | Hoa Flos lonicerae
32 | Kha tu VT.50 | Qua Fructus terminaliae chebulae
33 | Khiém thuc VT.51 | Hat Semen euryales
34 | Khuong hoat VT.52 | Thanré Rhizoma et radix notopterygii
35 | Lién kiéu VT.55 | Qua Fructus forsythiae
36 | Long dom thao VT.57 | Ré, thanré Radix et r hizoma gentianae
37 | Mach mén VT.58 |RéE Radix ophiopogonis japonici
38 | Linh chi VT.59 | Ndm Ganoderma
39 | Mau don bi VT.60 | Voré Cortex paeoniae suffruticosae
40 | Moc huong VT.61 |RE Radix saussureae lappae
41 | Moc qua VT.62 | Qua Fructus chaenomelis speciosae
42 | Mot duoc VT.64 | Nhua Myrrha
43 | Nglivitir VT.66 | Qua Fructus schisandrae
44 | Nguu bang tur VT.67 | Qua Fructus arctii lappae
45 | Nguu tat VT.68 | RéE Radix achyranthis bidentatae
46 | Nhuc thung dung | VT.70 | Thén Herba cistanches
47 | Phu tir ché VT.74 |RE Radix aconiti lateralis




Mau thudc

TT Tén vi thudc Ma so than 14; RE - Tén khoa hgc
cu; Qua
praeparata
48 | Phuc than VT.75 The qua nam Poria
phot kho
49 | Sa sam VT.77 |Ré Radix glehniae
50 | Sai ho VT.78 |Ré Radix bupleuri
51 | Son thu VT.80 | Qua Fructus corni officinalis
52 | Tao nhén VT.82 | Hat Semen ziziphi mauritianae
53 | Tan giao VT.83 |Ré Radix gentianae macrophyllae
54 | Té tan VT.84 |RéE Radix et rhizoma asari
55 | Tién ho VT.85 |Ré Radix peucedani
56 | Thing ma VT.91 | Thanré Rhizoma cimicifugae
57 | Thién ma VT.92 | Thanré Rhizoma gastrodiae elatae
58 | Thong thao VT.93 | L0ithan Medulla tetrapanacis
59 | Thuyén thodi VT.94 | Xé&c ve Periostracum cicadidae
60 | Thuong truat VT.95 | Than ré Rhizoma atractylodis
61 | Trac bach diép VT.97 |La Cacumen platycladi
62 | Uy linh tién VT.99 |RéE Radix et rhizoma clematidis
63 | Vién chi VT.100 | Ré Radix polygalae
64 | Xa tién tir VT.102 | Hat Semen plantaginis
65 | Xuyén khung VT.103 | Than ré Rhizoma ligustici wallichii
66 | Y di VT.104 | Hat Semen coicis
67 | Pang tam thao VT.105 | LOi than Medulla junci effusi
68 | A giao VT.109 | Keo daconltra | Colla corii asini
69 | Xich thuoc VT.114 | RéE Radix paeoniae
70 | Tri mau VT.115 | Than ré Rhizoma anemarrhenae




Mau thudc

TT Tén vi thudc Ma so than 14; RE - Tén khoa hgc
cu; Qua
71 | Hathu 6 do VT.116 | Ré Radix fallopiae multiflorae
72 | Pha c6 chi VT.117 | Qua Fructus psoraleae corylifoliae
73 | Sinh dija VT.129 | Ré Radix rehmanniae glutinosae
74 | Xa tién diép VT.130 | Hat Folium plantaginis
75 | Kim anh VT.132 | Qua Fructus rosae laevigatae
76 | Tandi VT.136 | Bup Flos magnoliae liliflorae
77 | Tho ty tu VT.138 | Hat Semen cuscutae
78 | Xuyén bdi mau | VT.145 | Than hanh Bulbus fritillariae
79 | Bach tat 1é VT.152 | Qua Fructus tribuli terrestris
80 | Hoang ba VT.154 | Vo than Cortex phellodendri
81 | Bach hop VT.157 | Vay Bulbus lilii
82 | Chitt VT.159 | Qua Fructus gardeniae
83 | Thién hoa phan | VT.162 | Ré& Radix trichosanthis
84 | Ngb thu du VT.163 | Qua Fructus evodiae rutaecarpae
85 | Dia cot bi VT.164 | Vo 1é Cortex lycii chinensis
86 | Tam ling VT.167 | Than ré Rhizoma sparganii
87 | Thach hoc VT.168 | Than, ré, 14 Herba dendrobii
88 | Tt uyén VT.169 |RéE Radix asteris
89 | Hau phac VT.170 | Vo than Cortex magnoliae officinali




PHU LUC 2

Danh muc cic vi thuée nam (n =81)

TT Tén vi thudc M4 s6 Than - 14; Re - Tén khoa hoc
ci; Qua
1 |Bacha VT.01 | Than, ré, 14 Herba menthae
2 | Bach gidi tr VT.02 | Hat Semen simipis albae
3 | Bach mao can VT.04 |Ré Rhizoma imperatae cylindricae
4 | Binhlang VT.08 | Hat Semen arecae
5 | Binh voi VT.09 | Thén cu Tuber stephaniae
6 | Cau dang VT.12 | Canhcdéd moc | Ramulus cum unco uncariae
7 | Bach chi VT.14 |Ré Radix angelicae dahuricae
8 | C6 nho ndi VT.15 | Than, ré, 14 Herba ecliptae
9 |Cugai VT.16 |RE Radix boehmeriae niveae
10 | Catcan VT.17 |Ré Radix puerariae thomsonii
11 | Chi xac VT.18 | Qua Fructus aurantii
12 | Pai hoi VT.21 |Qua Fructus illicii veri
13 | bia lién VT.26 | Thanré Rhizoma kaempferiae galangae
14 | bia long VT.27 | Con Pheretima
15 | Hoang cam VT.35 |Ré Radix scutellariae
16 | Huong phu VT.44 | Thanré Rhizoma cyperi
17 | Ké noi kim VT 47 ‘ Endothelium corneum gigeriae
Mang mé ga galli
18 | Kim tién théo VT.49 | Than, ré, 14 Herba desmodii styracifolii
19 | Labac t VT.53 | Hat Semen raphani sativi
20 | La 16t VT.54 | Thanrté la Herba pperis lolot
21 | Lién tam VT.56 | Nhan hat Embryo nelumbinis nuciferae
22 | Moc thong VT.63 | Than Caulis clematidis
23 | Nga truat VT.65 | Than ré Rhizoma curcumae zedoariae




Than - 14; Ré -

TT | Tén vi thudc Ma so Tén khoa hoc
ci; Qua
24 | Nhan tran VT.69 | Than, l& Herba adenosmatis caerulei
25 | O duoc VT.71 |Ré Radix linderae
26 | O tic cbt VT.72 | Mai muc Os sepiae
27 | Day gam VT.73 | Than day Caulis et radix gneti montani
28 | Kho qua VT.76 | Qua Fructus momordicae charantiae
29 | Sinh khuong VT.79 | Thanré Rhizoma zingiberis recens
30 | Tang bach bi VT.81 |Voré Cortex mori albae radicis
31 | Totr VT.86 | Qua Fructus perillae frutescensis
32 | Ty giai VT.87 | Than ré Rhizoma dioscoreae
33 | Thach xwong bd | VT.88 | Thanré Rhizoma acori graminei
34 | Thao qua VT.89 | Qua Fructus amomi aromatici
35 | Thao quyét minh | VT.90 | Hat Semen cassiae torae
36 | Trach ta VT.96 | Than ré Rhizoma alismatis
37 | Trinh ntr VT.98 | Than, ré, 14 Herba mimosae pudicae
38 | Xacan VT.101 | Ré Rhizoma belamcandae
39 | Hoai son VT.106 | Récu Tuber dioscoreae persimilis
40 | L& dung VT.107 | L& Symplocos racemosa roxb
41 | Thién nién kién | VT.108 | Than ré Rhizoma homalomenae occultae
42 | Lién nhuc VT.110 | Hat Semen nelumbinis
43 | Che day VT.111 | L& Folium ampelopsis
44 | Qué chi VT.112 | V6 canh Ramulus cinnamomi
45 | Ngii gia bi VT.113 z:;;hén’ vo Cortex schefflerae heptaphyllae
46 | Nhuc qué VT.118 | Vo than Cortex cinnamomi
47 | Da cdm VT.119 | Than, &, 14 Herba hedyotidis capitellatae
48 | Lac tién VT.120 | Than, ¢, la Herba passiflorae




Than - 14; Ré -

TT | Tén vi thudc Ma so Tén khoa hoc
ci; Qua

49 | Sa nhan VT.121 | Qua Fructus amomi

50 | Thuc dia vz | Radix rehmanniae glutinosae
Ré praeparata

51 | Tho phuc linh VT.123 | Than ré Rhizoma smilacis glabrae

52 | Gido c6 lam VT.124 | Than, ¢, 14 Herba gynostemmae pentaphylli

53 | ich mau VT.125 | Than, ¢, 14 Herba leonuri japonici

54 | Hy thiém VT.126 | Than, ¢, 14 Herba siegesbeckiae

55 | B cong anh VT.127 | Than, 1é, 14 Herba lactucae indicae

56 | Ké huyétdang | VT.128 | Than leo Caulis spatholobi

57 | Huyét giac VT.131 | L&igd Lignum dracaenae cambodianae

58 |Bachbiéndau | VT.133 | Hat Semen lablab

59 | Tang ky sinh VT.134 | Than, ¢, 14 Herba loranthi gracilifolii

60 | Cot khi cur VT.135 | Ré Radix polygoni cuspidati

61 | Tuc doan VT.137 | Ré Radix dipsaci

62 | Diép ha chéu VT.139 | Than, ré, 14 Herba phyllanthi urinariae

63 | Mau 1é VT.140 | Vo Concha ostreae

64 | Day dau xuong | VT.141 | Than day Caulis tinosporae tomentosae

65 | Kinh gigi VT.142 | Than, 1é, la Herba elsholiziae ciliatae

66 | Tein bi VT 143 Pericarpium citri reticulatae
Vo qua perenne

67 | Cot toai bd VT.144 | Than ré Rhizoma drynariae

68 | Hoe hoa VT.146 | Hoa Flos styphnolobii japonici

69 | Cau tich VT.147 | Thanré Rhizoma cibotii

70 | Khuong hoang VT 148 ) Rhizoma et radix curcumae
Than re longae

71 | L& khoi VT.149 | L& Folium ardisiae




Than - 14; Ré -

TT | Tén vi thudc Ma so Tén khoa hoc
ci; Qua
72 | Day to hong VT.150 | Than, &, 14 Herba cuscutae
73 | Bakich VT.151 | Ré Radix morindae officinalis
74 | T6 moc VT.153 | Laigd Lignum sappan
75 | Son tra VT.155 | Qua Fructus mali
76 | Rau ma VT.156 | Than, ré, 14 Herba centellae asiaticae
77 | Mach nha VT.158 | Qua Fructus hordei germinatus
. Folium et ramulus crotonis
78 | Kho sam VT.160 _ _
L& va canh tonkinensis
79 | Tang chi VT.161 | Canh Ramulus mori albae
80 | Cbi xay VT.165 | Than, &, 14 Herba abutili indici
Chat khoang ]
81 | Thach cao VT.166 Gypsum fibrosum

thién nhién




Phu luc 3
KET QUA XET NGHIEM
XAC PINH aflatoxin (B1, B2, G1, G2) TRONG DUQC LIEU BANG HPLC
|. Thong tin miu
1. Miu thir: 170 méu duge liéu (Phu luc 1, Phu luc 2)
I1. Quy trinh phén tich: phwong phap sic ky 16ng (DPVN V, phu luc 5.3)
* Hoa chat, thude thir:
- Methanol, acetonitril, toluen, nudc, pyridinium hydrobromid perbromid tinh
khiét sic ky.
* Pidu kién sic ky:
- Cot sac ky RP 18: Phenomenex (25 cm x 4,6 mm X 5 pm)
- Pha dong: acetonitril - methanol - nudce (150: 250: 600)
- Téc d6 dong: 1 ml/min
- Thé tich tiém: 99 pl
- Nhiét do cot: 35°C
- Detector huynh quang budc song kich thich 365nm, budc song phat xa
435nm
- Hai cudn phan ing
Reaction coil 1: 3 m (PEEK tube ID 0.33 mm x 5 m)
Reaction coil 2: 7 m (PEEK tube ID 0.5 mm x 9 m)
PEEK: Polyetherether ketone
-Thudc thtr dan xuat hoa sau cot: Hoa tan 50 mg pyridinium hydrobromid
perbromid (TT) trong 1000 ml nudc, loc qua mang loc 0,45um (bao quan tranh
anh sang va dung trong 4 ngay); toc do 0,4 ml/phut
* Chuén bi cc dung dich:
[Céc aflatoxin déu bi anh sang phdn hity. Can tién hanh dinh lwong trong khu

viee tranh anh sang ban ngay bang cach dung la chan tia tir ngoai trén cira so



két hop véi anh sang diu, hodc ding rém che két hop véi chiéu sang nhan tao
(c6 thé bang dén tuyp hupnh quang). Bdo qudn cdc dung dich chira aflatoxin
tranh anh sang ban ngay]

- Dung dich chudn: Tt dung dich chuin hdn hop gdc, pha diy 5 dung
dich chuan hdn hop c6 chira aflatoxin (B, Bz, G1, G2) véi ndng d6 tir 0,025 ppb
—0,5 ppb.

+ C gbc =1 pg/ml= 1 ppm= 1000 ppb

(chuan Aflatoxin B, B2, G1, G2 1 pg/ml/acetonitrile, nguén géc LGC
Labor GmbH, Dr Ehrenstorfer, 16 1-G1360585AL)

+ C gbc 1 = Hit chinh xac 125 pul dung dich C gdc cho vao bdm 5 ml, vira
du bang acetonitrile.

Pha ddy dung dich chuén:

Hut chinh x4c V (ul) dung dich C gbc 1 cho vao bdm 25 ml, dung khi N,
co can dung moi, thém 7,5 ml methanol cho chuan tan hét, vira da dén vach

bang nudc, lac déu.

STT C chuin (ppb) Vul ml
1 0,025 25 25
2 0,05 50 25
3 0,1 100 25
4 0,2 200 25
5 0,3 300 25
6 0,4 400 25

- Dung dich thir: Dung cot sac ky ai luc mién dich chira khang thé dbi voi
aflatoxin (B1, Bz, Gi, Gy). Giir cot sic ky ai lyc mién dich & nhiét do phong.
(cot Aflatest — Mycotoxin testing system, ngudén goc Waters VICAM)

Lay 5,00 g duoc liéu da tan bot (qua rdy sd 500), thém 100,0 ml dung dich

methanol 70%, chiét bang siéu 4m trong 30 min.



Loc dich chiét qua giéy loc, bé 10ml dich loc dau.

Hut 5,0 ml dich loc trong cho vao mot binh non. Thém 35,0 ml nudc, lic
déu. (tr mau s6 7 dén méu 18 thay nudc bang dung dich tween 20 ndng do 2%
dé loai tap mau)

Cho dung dich nay chay qua cot sac ky ai lyc mién dich véi toe d6 khoang
3 ml/min (khong vuot qua 5 ml/min), néu cot khong chay duoc thi diung hut
chan khong ap suat phu hop dé dich chay tir tir.

Rira cot bang nudc 2 1an, mdi 1an 10 ml véi toe d6 khong qua 5 ml/min
roi 1am kho bang cach 4p mot chan khong nhe trong 5 dén 10 s, hodc bang cach
dung bom tiém thoi khong khi qua cot sac ky trong 10 s.

Cho 0,5 ml methanol (TT) lén cot va dé chay qua cot nho trong luc.

Thu dich rira giai vao mot binh dinh murc ¢& 5 ml. Sau 1 min, lai cho tiép
0,5 ml methanol (TT) va hung lay dich ria giai lan 2.

Chd 1 min sau lai thuc hién lan ria gial thtr 3 nita cling véi 0,5 ml
methanol (TT). Thu tbi da dich rira giai béng cach nén khong khi hodc tao mot
chan khong nhe qua cot.

Thém nude vao binh dinh murc vira du 5 ml, lac déu.

Néu thu duoc dung dich trong thi c6 thé dung ngay dé phan tich. Néu dung
dich khong trong subt thi can loc trude khi tiém sic ky. Dung mang loc sin
dung 1 1an (mang loc polytetrafluoroethylen ¢& 16 loc 0,45 pm) da duoc ching
minh 1a khong gay mat aflatoxin do luu gii.

- Méu thir thém chudn (spike):

Tién hanh nhu méu tha: Lay 5,00 g duoc liéu da tan bot (qua rdy sd 500),
1an luot thém chinh x4c 0,5 ml dung dich C géc 1, 100,0 ml dung dich methanol
70%, chiét bang siéu 4m trong 30 min.

Tién hanh twong tu nhu dung dich thir.

* Tinh két qua



- Thiét 1ap phuong trinh dudng chuén y = ax + b v6i ndng d aflatoxin B1/B,/Gy/
Gz (ng/ml) trén tryc x va tin hi¢u déap tng (S) trén trucy.

- Nong d6 aflatoxin B1/B2/Gy/ G; (C) trong dung dich do duoc tinh bang biéu
thirc:

¢ (ng/ml) =—

- Tinh ham luong aflatoxin B1/By/Gy/ G, trong duge liéu, biéu thi bang ng/g,

theo cong thirc sau:

100 x C
m

X (ng/g) =
Trong do:
- m 1a khéi lugng duoc liéu 14y dé phan tich (g).
- C 12 nong db aflatoxin do dugc tir dung dich thir (ng/ml)



I11. Két qua xét nghiém aflatoxin & cac vi thudc dong dwoe khong nhiém nim

TT

Tén vi thuoc

Pinh lugng loai aflatoxin nhiém (ng/g)

I. Cac vi thuoc nhiém nam moc

G2

Gl

B2

Bl

Bach gioi tir

Bach mao can

Bach thuoc

Ban ha

Binh lang

Cam thao

Cat canh

Cu gai

O O N| O O &~ W N -

Chi xac

[EN
o

DPai tdo

o O O O] O ol ol ol ol o©

[HEN
[EEN

Dang sam

[HEN
N

Dia long

0.0729

[EN
w

Dinh huong

O O O O] O O] O] Ol o] o] ol o| ©

0.0243

[HEN
SN

Do trong

1.3666

[HEN
(O

Ddc hoat

5.4588

2.7686

[EN
(@))

Duong quy

H
\l

Hanh nhan

[HEN
oo

Hoang ky

[E=N
©

Hoic huong

N
o

Hong hoa

N
[

Huyén sam

N
N

Kha ttr

o O o o ol o

N
w

Lién tam

N
D

Mau don bi

o O O O O] O Ol O O Ol O] O] Ol O] O] O] O] ©O|] O] O] ©o| ol o] o

2.0501

o O O Ol o o ol o

ol O O O O] O Ol O] O Ol O] O] Ol O] ©O| Ol O] ©|] O] O] | ol o] o




25 | Mdc théng 0 0 0 0
26 | Moc duogc 0 0 0.2420 | 2.4646
27 | Nguu bang tur 0 0 0 0
28 | Nguu tat 0 0 0 0
29 | Nhan tran 0 0 0 0
30 | O tic cot 0 0 0 0
31 | Phuc than 0 0 0 0
32 | Sasam 0 0 0 0
33 | Tang bi 0 0 0 0
34 | Tan giao 0 0 0 0
35 | Tién hod 0 2.2170 0 0
36 | Ty giai 0 0 0 0
37 | Thach xuong bd 0.3164 | 1.0756 | 0.1389 0
38 | Thong thao 0 0 0 0
39 | Thuyén thoai 0 0 0 0
40 | Thuong truat 0 0 0 0
41 | Trinh nit 0 0 0 0
42 | Xa cam 0 0 0 0
43 | Xa tién tir 0 0 0.1255 0
44 | Nam linh chi 0 0 0 0
45 | Pbang tam 0 0 0.0594 0
46 | Hoai son 0 0 0 0
47 | L4 dung 0 0 0 0
48 | Lién nhuc 0 0 0 0
49 | Ngii gia bi 0 0 0 0
50 | Xich thugc 0 0 0 0
51 | Tang ky sinh 0 0 0 0




52 | Tandi 0 0 0.0657 0
53 | Chitx 0 0.9266 0.1191 | 1.6933
54 | Thién hoa phan 0 0 0.0595 0
55 | Thach mdc 0 0 0 0

I1. Cac vi thudc khong nhiém nam (6/115)

TT Tén vi thudc Dinh lugng loai aflatoxin nhiém (ng/g)
G2 Gl B2 Bl
1 | baitio 0 0 0 2.4145
2 | bansam 0 0 2.4641 0
3 | bialong 0.3164 0 0 0
4 | DBinh huong 0.2487 0 0 0
5 | Do trong 0 0.5429 0 0
6 | Duong quy 0 0 0 2.9646

Ghi chii: Tham khao AOAC véi mikc nong do spike thém vao mau, % tim lai nén nam

trong khoang 50-120%




