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ABSTRACT

Objectives: Description of Patulin contamination in fruit juices and fruit products, samples collected
at traditional markets in Can Tho city, December 2024.

Methods: A total of 160 fruit juices and fruit products were analyzed for Patulin quantification.
Mycotoxin analysis was performed by high-performance liquid chromatography with a UV detector.
Test results are evaluated according to QCVN No. 8-1:2011/BYT.

Results: The average concentration of Patulin in fruit juices and fruit products was 24.9 ug/kg; spirit
drinks, cider, fermented apple drinks was 22.72 ug/kg; apple products (fruit pulp), apple jam used as
food was 9.02 pg/kg; and apple juice, apple products for children under 36 months of age was 5.13
ug/kg. The results showed that 56.25% of the samples were contaminated with mycotoxins and
14.4% of the samples exceeded the allowable standard.

Conclution: 14.4% of fruit juice and fruit product samples taken at traditional markets in Can Tho
city in 2024 had Patulin concentrations exceeding the permissible limit.
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TOM TAT
Muc tiéu: MO ta thyuc trang nhidm Patulin trong nudc qua ép va san pham tir qua duoc lay tai cac
chg dan sinh ¢ thanh pho Can Tho thang 12/2024.
Phwong phip nghién ciru: Tong s6 160 mau nudc qua ép va san pham tir qua da duoc phan tich dé
dinh lugng Patulin. Phan tich doc to nam moc bang phuong phép sac ky long hi¢u néng cao sir dung
detector UV. Két qua dugc danh gia theo QCVN s6 8-1:2011/BYT.
Ket qua: Nong do trung binh cua Patulin trong nuéc qua €p, nudc qua ép co dac la 24,9 pg/kg; dd
udng ¢ con, ruou tao, dd udng Ién men tir téo 1a 22,72 pg/kg; san pham tir tao (phan thit qua), mit
tao str dung lam thyc ’pham 1a 9,02 pg/kg; nuéc tao ép, san pham’tu’tao danh cho tre dusi 36 thang
tudi la 5,13 pg/kg. Ket qua chi ra rang 56,25% mau nhiém doc t6 nam moc va c6 14,4% mau vuot
gidi han toi da cho phép.
Két luan: C6 14,4% mau nudc qua ép va san pham tir qua l4y tai cac cho dan sinh tai thanh phd Can

Tho nam 2024 c¢6 néng d6 Patulin vuot gisi han cho phép.
Tir khéa: Patulin, nuéc qua ép va san pham tir qua, Can Tho.

1. PAT VAN PE

Patulin (4-hydroxy-4H-furo[3,2-c]pyran-2(6H)-one) la
doc té nam mdc duoc sinh ra bai mot s6 loai nam
Penicillium, Aspergillus va Byssochlamys Patulin chu
yéu duoc tim thy trong tao va cac san pham tir téo, doi
khi ¢6 trong 1€, nho, mo, dau tay, viét quét, dao... Loai
nam guan trong nhat tao ra doc té ndm Patulin trong tao
va mot s6 san pham khac 1a Penicillium expansum [1].

Co quan Nghién ctru Ung thu Qudc té (International
Agency for Research on Cancer - IARC) da xép Patulin
vao nhom 3 va la chat khong gay ung thu [2]. Con
ngudi phoi nhiém vai Patulin qua thuc pham cd thé gay
ngé doc cép tinh va man tinh. Patulin da dugc ching
minh la gay ngo doc cap & nguoi dan dén kich dong, co
giat, phu né, ton thuong duong tiéu hoa, tén thuong
ndo, than va gan. Tén thuong man tinh do tiéu thu thyc
pham nhiém Patulin bao gom: doc tinh di truyén, doc
tinh than kinh [3]. Do vay Bo Y té da dat ra giGi han toi
da ddi voi Patulin trong mot sé loai thyc pham.

Gidi han téi da cho phép cuia Patulin trong san pham tir
t&o sur dung lam thyc pham, nudc tao cho tré em dudi

*Téc gia lién hé

36 thang tudi c6 gisi han lan luot 1a: 50 pg/kg; 25
ug/kg; 10 ug/kg (QCVN 8-1:2011/BYT).

Theo cac nghiér) ctru dugc thyc hién trong hon 20 nam
qua, cac san pham tu tdo, dac biét 1a nudc ép tdo, dé bi
nhiem Patulin, do d6 nong d¢ Patulin dugc coi lamot chi
so chat lugng doi véi tréi cdy duoc str dung trong che
bién nuréc ép tAo va mot so6 loai nudce trai cdy khac [4].
Mic du doc t6 caa ndm mée da duoc nghién ciu rong
réi ¢ Viet Nam nhung chua c6 bdo cao nao phén tich
nong d6 Patulin trong mét so6 loai d6 uong & C:Qm Tho.
Do d6, chling t6i thuc hi¢n nghién ctru nay nham muc
tiéu danh gia thuc trang nhiém doc to nam moc Patulin
trong mot so loai d6 uong ¢ Can Tho nam 2024 va so
sanh két qua vai gidi han toi da cho phép.

2. PHUONG PHAP NGHIEN CUU

2.1. Pia diém, thoi gian, c& miu, héa chat nghién ciru
- Dia diém nghién cru: mau thyc pham nhu nuéc qua
ép, do uong c6 con, nu6C tao ép va san pham tir téo. ..
duoc lay tai C:’élC ho kinh doanh, ctra hang ban Ié ¢ cac
chg truyén thong tai Can Tho.
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- Thoi gian nghién cau: thoi gian 1dy mau vao thang
12/2024, thoi gian xét nghiém tir thang 1/2025-3/2025.
- C& mau: tong sé 160 mau gom 40 mau nudc qua ep,
nudC qua ép co dac; 40 mau do uéng co cdn, ruou to,
dd ubng I1én men tir t4o; 40 mAu san pham tur tao (phan
thit qua), mut tao sir dung lam thyc pham; 40 mau nudce
t&o ép, san pham tur tdo danh cho tré dudi 36 thang tuoi.
Mau duoc lay ngau nhién tir cac ho kinh doanh, cira
hang ban I¢ tai c&c chg truyen thong ¢ Can Tho.

Mau duoc bao quan ¢ Khoa Vé sinh Quéan d6i, Hoc
vién Quan y, nhiét do bao quan la -4°C cho dén khi
duoc phan tich.

- Phuwong phap liy mau:
9027:2011 (1SO 24333:2009).
- Hoa chat, chat chuan: tat ca thudc thir va dung moi
duoc sir dung trong thi nghiém 1a loai sic ky long hiéu
nang cao (HPLC) hoac loai dung trong phan tich. Dung
dich chuan Patulin dugc mua tir Sigma-Aldrich. Axit
axetic bang (CHsCOOH); natri sulfat khan (Na;SOu);
etyl acetat CH3;COOCHSs; axetonitrile (CHsCN);
ethanol tuyét dbi (CHsCH.OH) déu dwoc mua tir
Merck. Nudce c6 do tinh khiét cao.

2.2. Phwong phap phéan tich Patulin

DPoc té ndm méc Patulin dwgc dinh lwong bang may
HPLC (Alliance TM e2695,Waters, M) két hop voi
detector UV va dat ¢ budc song 276 nm, cot C18 duoc
sir dung 1am pha tinh dé chiét Patulin. Quy trinh phan
tich bao gdm 3 budc chinh: chuan bi mau (chiét mau),
lam sach bang chiét pha ran, va phan tich HPLC.

- Chiét mau va lam sach bang chiét pha rin: viéc chiét
Patulin duoc thyuc hién theo huéng dan ciia Association
of Official Analytical Chemists (AOAC), 2000. 10 ml
etyl acetat dugc tron deu v6i 5 ml nude qua (hodc 5
gam san pham dang ran duoc nghlen nho) trong Ong
fancol 50 ml va day nap. Ly tim hdn hop chiét (6 4500
vong trong 10 phit) dé tach etyl acetat, sau d6 dung
dich duoc lam kho bé“lng cach thém Na»SO4 va bay hoi
duéi dong khi nito & 40°C. Phan cin dugc hoa tan trong
0,5 ml axetonitril/ nudc/axit axetic (840: 155:5 v/v/v)
dé dam bao réng Patulin dugc hoa tan lai hoan toan.
Sau d6 miu dugc phan tich bang HPLC.

ldy mau theo TCVN

- Phan tich HPLC: mau sau khi chiét dugc phan tich
bang hé théng HPLC va str dung detector UV. Ché d6
dang dong cua pha dong gom: nuéc:axetonitril (90:10
vIV) Véi toc d6 dong 0,6 ml/phit, budc song cua dau do
duoc dat & 276 nm, thé tich tiém mau 10 pl.

2.3. Kiém soat chét lwgng

- Xay dung duong chuan cho Patulin: duong chuan
duoc xay dyng bang cach pha dung dich ¢ cac nong do
khac nhau: 0; 1 pg/l; 10 pg/l; 20 Hg/l; 40 pg/l. He 30
twong quan bang 99, /6% cho thay méi quan hé tuyén
tinh trong pham vi ndng d6 nghién cuau.

- Hé s6 thu hoi: dé danh gia do tin cay ciia phuong phap,
hé s thu héi duoc tinh trong quy trinh phan tich. Mau
dugc thém chuan ¢ nong do khac nhau tir ndng do thap,
trung binh, cao. Hé s6 thu hdi da dugc phan tich bang
céch thém chuan vao mau & cac nong do 1 pg/l; 5 pg/l;
10 pg/l (d6 lap lai n =5).

Bdng 1. Két qud hé sé thu héi cia Patulin

Mau Patulin
Thém chuén (ug/l) 1 5 10
Két qua do dwoc (ug/l) | 0,79 | 445 | 104
Hé sé thu hoi (%) 79,00 | 89,00 | 104,00

Két qua & bang 1 cho thay, hé s6 thu hoi dao dong tir
79,0-104%. Theo AOAC, h¢ so thu hoi cho phép trong
khoang 70-125%. Ket qua h¢ so thu hoi trong nghién
ciu cua chung i chi ra rang phuong phéap c6 do chinh
Xac cao va co thé sir dung dé phan tich Patulin.

2.4. Phan tich sé liéu

Nong do Patulin duoc phan tich thdng ké va trinh bay
dudi dang mean + SD. Neu nong do khong phat hién
dugc bang thiét bi xét nghiém, chdng toi quy wdc 1a 0,0.

Két qua xét nghiém duoc danh gia theo Quy chuan Ky
thuat Quéc gia d6i véi giéi han 6 nhidm doc té vi nim
trong thyc pham QCVN s6 8-1:2011/BYT cua Bo Y té
ban hanh.

Dir liéu duoc phan tich bang ANOVA. Tt ca dit liéu
duogc phan tich bang SPSS (version 19.0, IBM Corp.,
Armonk, NY, USA).

3. KET QUA NGHIEN CcUU
3.1. Néng d¢ trung binh caa Patulin trong thuc pham tai Can Tho
Bdng 2. Thuc nhiém Patulin va ti 1 viret tiéu chudn cho phép (TCCP) trong mgt sé logi thuc phdm & Can Tho

Ten mau Nong d (ug/kg) Sé miu | Til¢ vuet | Gi6i han tdi da

Min | Max | Mean + SD | vuegt TCCP | TCCP (%) | cho phép (ng/kg)
I(\rIFSZ g)ué ép, nudc qua ép co dac 00 | 74.2 2;15,;,35061 8 20 50
e R R I T s .
e oo [ | 525 | s | ws | =
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Bang 2 trinh bay gi4 tri nho nhat, gia tri I6n nhit, ndng d6 trung binh caa Patulin trong mét sé thuc pham. Trong
khi ndng d6 trung binh cua Patulin trong nudc qua ép, nudc qua ép cd dic |a cao nhat, thi gia tri nho nhét thuoc
V& nudc t4o ép, san pham tir tao danh cho tré dudi 36 thang tudi véi két qua lan luot 1a 24,90 pg/kg va 5,13 pg/kg.
Thém vao do, gia tri 16n thir 2 thudc vé d6 udng c6 con véi két qua 1a 22,72 pug/kg. Trong khi nuée qua ép, nudc
qua ép co dic co ti 1é vuot TCCP cao nhat véi két qua 1a 20,0%, thi gia tri thip nhat thudc vé nudce tao ép, san
pham tir tdo danh cho tré dudi 36 thang tudi véi két qua 1a 10,0%. Két qua nghién ctiu cua ching t6i chi ra rang
15% 6 udng c6 con, rugu tao, dd udng I&n men tir tao 1a vuot TCCP.

Bdng 3. Nong dj trung binh cia Patulin (ug/kg) trong mét sé logi thuc pham duwec sir dung tai Can Tho

Nuwéc qua | Do udng c6 con, San pham tirtdo | Nwdéc téo ép, san pham
Tén miu ép, nwéC qua | regu tao, do uong | (phan thit qua), mit tr tao danh cho tré
ép co dac |én men tirtao | tao si dung lam thyc dwoi 36 thang tuoi
(n =40) (n=40) pham (n = 40) (n=40)

S6 mau khong nhigm 14 19 22 15

Ti I¢ khong nhidm (%) 35,0 475 55,0 37,5

S6 mau nhiém 26 21 18 25

Ti 18 nhidm (%) 65,0 52,5 45,0 62,5

Mean + SD (ug/kg) | 24,90 £19,56| 22,72 +20,17 9,02 + 21,09 5,13 + 19,59

Bang 3 chi ra ndng do trung binh caa Patulin trong thuc
pham tai khu vuc nghién ciru. Nong do trung binh cua
Patulin trong thuc pham theo thi tw giam dan la: nuoc
qua €p, nu6cC qua ép co dac > dd uong c6 ¢con, ruou tao,
dd ubng 1én men tir tao > san pham tir téo (phan thit
qua), mut tao str dung 1am thuc pham > nudc téo ép,
san pham tir tdo danh cho tré dudi 36 thang tudi.

Két qua cua ching t6i rd rang chi ra rang hon 2/5 s6
mau c6 nong do Patulin nho hon LOD, tuy nhién sb
mau nhiém Patulin da duoc tim ra trong nghién ctu cua
chlng t6i. Ti I nhiém Patulin trong nudc qua ép, nudc
qua ép cb dic véi két qua 1a 65,0%.

3.2. Thuc trang nhiém Patulin trong mét sé thuc
pham tai Cin Tho va so sanh véi giéi han tdi da cho
phép

Bdng 4. Néng dp trung binh Patulin trong thuc pham
¢ Can Tho va so sanh véi gidi han téi da cho phép

Poc t6 nam mébc Patulin
Min (ug/kg) 0
Max (ug/kg) 74,20
Mean £ SD (ug/kg) 15,44 + 19,62
S6 mau nhiém 20
Ti 1& nhiém (%) 56,25
Ti I8 vugt TCCP (%) 14,4

Nong do trung binh cua Patulin trong thyc pham la
15,44 pg/kg. Két qua & bang 4 15 rang chi ra rang c6 60
mau 1a khong phat hién Patulin, tuy nhién s6 miu
nhiém di duoc tim ra trong nghién ctru ctia ching toi.
Ti 1¢ nhiém Patulin 14 56,25%, trong d6 c6 14,4% la
vuot TCCP.

4. BAN LUAN

So sanh nong d¢ Patulin trong thyc pham tai Can Tho
vGi cac nghién cau khac ¢ Viét Nam, thay muc d6

nhiém doc té ndm méc 1a khac nhau dang ké gitra céc
nghién cuu. Gia tri trung binh cua Patulin trong nuéc
qua ép, nuGC qua ép cd dac hoan nguyén la 24,90 pg/kg.
Két qua nghién ciru ciia chiing t6i cao hon két qua cua
Ngd Van Tir va cong su khi nghién ciru nuéce u0ng o
Hué [5]. Nong do chét can phan tich va sb lugng mau
nhiém c6 thé thay d6i theo mua, do vay can theo doi
thuong xuyén va thuc hién cac bién phap phong ngtra
dé nang cao chat luogng san pham.

Két qua nghién ctru ¢ bang 1 va bang 2 chi ra rang ti Ié
nhiém da dugc ghi nhan trong 65% mau nudc qua ép,
nudc qua ép cd dac hoan nguyén. Ching téi quan sat
thdy rang ti 18 vuot gigi han ti da cho phép 1a 20%.
Thém vao d6, nong d6 Patulin ciing di duoc tim thiy
trong 52,5% s6 mau d6 udng cd con, trong d6 c¢6 15%
s6 mau cao hon muc téi da 50 pg/kg. Thyc trang nhiém
Patulin di dwoc ghi nhan trong 45% sé mau san pham
tir tAo str dung lam thuc pham, trong d6 c¢6 12,5% cao
hon murc khuyén nghi cua Bo Y té. Két qua nghién ctu
ctia ching toi chi ra rang nong do trung binh cua Patulin
trong nudc tao ép, danh cho tré dudi 36 thang tudi la
thip nhét.

Patulin Ia mot trong nhirng chat gay 6 nhiém quan trong
trong tdo va céc san pham trai cay khac. Day la chét
chuyén hoa doc hai thir cip do nhiéu loai nam tao ra,
chiang han nhu Aspergillus va Penicillium. Sy phat
trién cua nam méc dan dén san sinh Patulin trong thuc
phdm. Patulin duoc coi la tac nhan giy doc cho gen,
gay doc than kinh va wc ché mién dich [6].

Nong d6 trung binh caa doc té nim méc Patulin trong
thuc pham & Can Tho 1a 15,44 pg/kg, vai ti 1& vuot gioi
han t6i da cho phép 1a 14,4%. Nong d6 trung binh cua
Patulin trong thuc pham ¢ Can Tho la cao, diéu nay c6
thé 1a do diéu kién van chuyén va bao quan thyc pham
la kém.

Chung t6i quan sat thdy 56,25% mau phét hién nhiém
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Patulin trong tong sé6 mau duoc phan tich. Mic du da
s6 cac mau nhidm Patulin trong nghién ciru cua ching
t6i dat TCCP, nhung néu tiép xdc lau dai ¢ nong do
thip c6 thé anh huong dén sic khoe cua con ngudi.
Diéu nay cd thé anh huong dén stuc khoe ngudi tiéu
dung khi phoi nhiém mét lugng nhé Patulin trong thoi
gian dai.

Thém mét gia tri tham chiéu nira caa Patulin trong thuc
pham [a tiéu chuan Codex (Codex Alimentarius
Commission). Theo FAO/WHO, khuyén nghi TDI
(Total daily intake) cua Patulin trong thyc pham, d6
udng 1a 0,4 pg/kg can ning/ngay, didu niy c6 nghia 1a
mot nguoi trong lwong 60 kg ¢ lugng tiéu thu hang
ngay it hon 24 ug thi khong anh huong dén stc khoe.
Trong nghién ctu caa ching tdi, nong do trung binh
cua Patulin trong thuc pham 1a 15,44 pg/kg (bang 4),
tuy nhién nudc qua ép va san pham tir téo khong phai
la nguon duy nhét nhiém Patulin ma con qua nhiéu san
pham trai cay khac tiéu thu hang ngay. Do vay anh
hudng dén stc khoe do Patulin chua thé két luan.

Theo Shahzad Z Igbal va cong su, d6 4m va nhiét do
anh huong dén su phat trién caa doc té nam mée. Diéu
kién toi wu dé nAm mdc phat trién 1a nhiét do tir 10-
40,5°C; d6 am tuong d6i vuot qua 70% va pH tir 4-8
[7]. Viéc thiéu kiém soat d6 am va nhiét d6 trong qué
trinh bao quan thyc pham s& lam tang ndéng do doc tb
nam méc trong thuc pham.

Nghién cau cua ching toi tap trung vao danh gia thuc
trang nhiém doc té nAm méc Patulin, tuy nhién mot sé
doc t6 nAm méc co thé xuat hién ddng thoi trong mot
loai thuc pham. DBiéu dang lo ngai 1a ngudi tiéu thy thuc
pham c6 thé phoi nhidm véi nhiéu loai doc t6 nAm mdc
trong cting mét loai thuc pham. Thém vao do, gii han
nghién ciru cua ching toi 1a chua danh gia duoc mbi
nguy strc khoe ddi vai doc té nAm mdc. Nghién ciu tiép
theo can danh gia thyuc trang nhidm mot s6 doc té nam
méc trong thuc pham hay gap ¢ Viét Nam. Tiép theo,
chiing t6i s& danh gia mirc d phoi nhiém Patulin trong
ché @6 an udng, chi sb nguy co (Hazard Index) va anh
huéng cia doc to nam médc 1én sic khoe con nguoi.

5. KET LUAN
Nong do trung binh cua Patulin trong 160 mau nghién

ctru 12 15,44 pg/kg véi ndng do cao nhat 1a 74,20 ug/kg.
Ti 1& nhiém Patulin trong nghién ctru cua chung toi 1a
56,25%, trong d6 14,4% s6 mau vugt TCCP. Dicu nay
dong nghia véi viée sir dung cac thyc pham nay trong
thoi gian dai c6 thé anh hudng dén sirc khoe nguoi tiu
ding. Do d6 can c¢6 phuong phap thich hop dé dam bao
tréi cay va san pham tir tréi cay duoc an toan. Bién phép
truyén thong la nang cao nhan thirc cia nguoi dan va
phan tich doc chat nén duoc tién hanh thudng xuyén vi
phoi nhiém véi Patulin ndng do thap trong thoi gian dai
c6 thé anh huong dang ké toi sirc khoe cua nguoi tiéu
dung.
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