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Tom tit

Phuong phép sic ky 1ong khéi phd phan giai cao (LC-HRMS) duge sir dung dé sang
loc mot sd chét ton du va 6 nhiém trong gao. Phuong phap duogc t6i wu dé phat hién cac
hoa chit bao vé thyc vat (HCBVTV), cac chat hoat dong bé mat amoni bac 4 caa Clo,
aflatoxin B1, aflatoxin B2, aflatoxin G1, aflatoxin G2. Mau gao duoc chiét va lam sach
theo phuong phap QUEChERS va phan tich trén hé thong Q-Exactive, ngudn ion hoéa HESI
v6i ca ché do am va duong. Cot tach su dung cdt pha ddo Cig, pha dong gém H>O va
Methanol c6 chtra acid formic 0,1%, amoni format 10 mM. Phuong phap dugc tng dung
dé phan tich 60 mau gao duoc lay trén dia ban thanh phé Ha Noi, két qua phat hién 5 loai
HCBVTV trong 30 mau gao véi ham lugng tir 10,3 - 160 pg/kg.

T khoa: LC-HRMS, HCBVTV, Aflatoxin, chdt hoat dong bé mdt amoni bdc 4,

QuEChERS, gao.

1. PAT VAN PE

Hién nay gao trd thanh nong san xuét khau quan trong trong nén kinh té nudc ta, voi
dién tich san xuat lta xép hang 5 va xuat khiu gao dung thir 2 trén thé giéi. Lua gao con la
ngudn lwong thyc chinh ciia dai da s6 nguoi dan Viét Nam. Tuy nhién, gidng cac loai
lwong thyc va thyc pham khac trong qué trinh trong cy, thu hoach va bao quan, gao ciing
co nguy co nhidm céc chat nhu hoa chét bao vé thuc vat (HCBVTYV), doc td vi ndm, cac
hoa chat bao quan...

Pé ting san luong lta gao ngoai viée sir dung cac gidng lta mai, ki thuat canh tac,
phan bon... con phai ké dén viéc sir dung hoa chat bao vé thuc vat dé diét sau bénh trén Ina.
Theo Pham Vin Toan (2013) nghién ctru vé viéc st dung HCBVTV trong san xuat lta ¢
dong bang Song Ciru Long cho thdy, ngudi dan thuong sir dung cac loai thude ¢6 do doc
loai II va III theo phan loai ciia T6 chirc Y té Thé gidi (WHO). Thudc thudng khong duoc
su dung hop ly vé tan sudt, thoi gian va lidu lugng. Cac loai thube duge su dung c6 97
thudc bao vé thuc vat thuong phém, thudc 55 hoat chét khac nhau cta 20 nhém hoa hoc
[1]. Tt thyc trang nay, viéc st dung gao ton du HCBVTV c¢6 thé anh huong dén stre khoe
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ngudi tiéu dung nhu kich thich cac t& bao ung thu phat trién, gay dé quai thai, di dang, suy
giam tri nhé, anh huong dén hé than kinh, gay tdn hai cho gan, than va nao.

Bén canh d6, mot sb nghién ctru cho thiy trong qua trinh bao quan gao con c6 nguy
co nhidm doc t6 vi nAm. T4c gia Nguyén Minh Tri va cong sy (2006) dd danh gia tinh hinh
nhidm doc t6 ndm (aflatoxin B1, ochratoxin A, citrinin) trong 64 mau gao thu thap tir 04
cho 16n & Nha Trang. Két qua gao nhiém aflatoxin B1 trong muiia mua 1a 84% cao hon mua
kho va ham luong cao nhét 13 7,2 ng/g [2]. Cac doc t6 aflatoxin nay duoc IARC xép vao
nhom IA, 1a nhém gay ung thu trén nguoi [3].

Ngoai HCBVTV va doc t6 vi ndm, trong qua trinh san xuit gao con co nguy co
nhiém céac hoa chét dung trong bao quan. Hién nay, cc chét hoat dong bé mat nhoém amin
bac 4 cua Clo (quaternary ammonium compounds - QAC) dugc dung trong cong nghi¢p
thuc pham dé diét khuan va lam thudc diét ¢ trong nong nghiép. Mot s6 chat dién hinh
cia nhom ndy gom dodecyltrimetylamoni bromua (DTAB), dodecyl(etylbenzyl)
dimetylamoni clorua (C12-BAC), benzyldimetyltetradecylamoni clorua (C14-BAC),
hexadecyldimetyl(etylbenzyl)amoni clorua (C16-BAC) va dimetyldidecylamoni clorua
(DDAC). Cac chit nay c6 thé din dén viéc khang chét diét khuan va c6 thé gay ngd doc
v6o1 ham lugng cao. Theo EU No 1119/2014, quy dinh téng BAC (Cs, Cio, Ci2, Cis, Cis,
Cis) 14 0,1 mg/kg; tong DDAC (Cs, Cio, C12) 14 0,1 mg/kg trong thyc pham.

Str dung gao c6 cac chat ton du va 6 nhiém lau dai c6 thé anh huong dén stc khoe
ngudi tiéu dung néu khong duoc kiém soat. Do dé viée xac dinh cac nhom chit nay trong
gao 1a diéu can thiét. Co rat nhiéu phuwong phap dé phan tich timg nhom hop chat nay, tuy
nhién dé ting tinh hi¢u qua doi hoi mot phuong phap co thé sang loc va phat hién dong
thoi cac nhom chét. Hién nay, phuong phép sic ky 1ong khéi phd phén giai cao két hop xir
Iy mau bang QUEChERS dang tr¢ thanh xu hudng trong phan tich sang loc cac hop chat
chua biét, do d6 duogc lua chon st dung trong nghién ctru nay. Ky thuat LC-HRMS dya
trén su phan tich khdi chinh x4c va xac nhan lai ciu trac béng cac manh con tuong ung,
sau d6 dua vao thu vién phd dé du doan céu trac cac hop chat. Tir d6 phét hién cac hop
chat chua biét c6 trong mau. Phuong phap ndy thuong cé do dic hiéu cao hon so véi
phuong phap sic ky 1ong khdi phd hai lan.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru

D6i tuong chat phan tich: nhém HCBVTV (azoxystrobin, acetamiprid,
difenoconazole, tebuconazole, propiconazole, hexaconazole, tricyclazole, isoprothiolane);
Nhom doc td vi nAm (aflatoxin B1, aflatoxin B2, aflatoxin G1, aflatoxin G2); nhom chét
hoat dong bé mit amoni bac 4 (Dodecyl(etylbenzyl)dimetylamoni clorua (C12-BAC),
benzyldimetyltetradecylamoni clorua (C14-BAC), hexadecyldimetyl(etylbenzyl)amoni
clorua (C16-BAC) va dimetyldidecylamoni clorua (C10-DDAC)). Péi twong mau gdm 60
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mau gao duoc ly trén dia ban thanh phé Ha Noi trong khoang tir thang 8 dén thang 10
nam 2021.
2.2. Héa chit, chét chuin

Céc chét chudan HCBVTYV dugc cung cp tir LGC Anh, Sigma Aldrich (M¥), Toronto
Research Chemicals Canada, Fluka (M¥) c6 do tinh khiét > 90%; cac chuan aflatoxin duoc
cung cap tir Pribolab (Singapore) c6 do tinh khiét > 98%; cac chat hoat dong bé mat amoni
béc 4 duoc cung cap tir LGC (Anh), Sigma Aldrich (M§), HPC (Btic) c6 do tinh khiét > 89%.
Céc dung moi tinh khiét dung cho phan tich sic ky gdm methanol, acetonitril, acid formic,
acid acetic va cac hoa chét natri citrate, natri hydrogen citrate sesquihydrate, magie sulphat
khan, natri clorua, natri acetat, amoni format duoc cung cdp boi hang Merck (M¥); nudc
deion dugc lay tir may loc nudc siéu tinh khiét Milli-Q; bot PSA va Cis duge cung cp boi
Agilent (MY).

Céac dung dich chuan gdc 1.000 pg/mL dwoc chuin bi trong acetonitril (d6i voi
HCBVTYV); methanol (déi v6i chat hoat dong bé mat amoni béc 4, doc td vi ném) va duogc
bao quan ¢ -18°C. Dung dich hdn hop chuan trung gian ndng d6 10 pg/mL dbi véi cac
HCBVTYV, céac chat hoat dong bé mit amoni bac 4; nong d6 0,5 pg/mL d6i vé6i aflatoxin
B1, aflatoxin B2, aflatoxin G1, aflatoxin G2.

2.3. Thiét bi, dung cu

Hé théng sic ky long khdi phd phan giai cao gdm sic ky long siéu hiéu ning
Ultimate 3000 két n6i voi khdi phd Q-exactive Plus ctia Thermo Scientific. Cac thiét bi
khac bao gém: may dong nhit mau (Phillips); can phan tich chinh xac dén 0,01 mg
(MS105, Mettler Toledo); can k¥ thuat, chinh xac dén 0,01 g (ME2002T, Mettler Toledo);
may ly tam (Mikro 200R, Hettich); may lic xody (Vortex 3, IKA); bo thoi kho bang khi
Nito (N-EVAP 112, Organomation).

Cot sic ky pha dao BEH Cis (2,1 x 100 mm; 1,7 pm) va tién cot twong Gng (Waters).
Céc dung cu co ban trong phong thi nghi¢m: micropipet (Eppendorf), binh dinh muc céc
loai, 6ng ly tam, 1o dung mau 1,8 mL ¢ nép kin.

2.4. Khao sat va thim dinh phwong phap
2.4.1. Piéu kién LC-HRMS

Céc diéu kién khéi phd duoc cai ddt ¢b dinh cho thiét bi sac ky 1ong khdi phd phan
giai cao gom sic ky long siéu hiéu nang Ultimate 3.000 két ndi voi khdi phd Q-exactive
Plus ctia Thermo Scientific. Diéu kién phuong phap sang loc bao gom: Piéu kién MS véi
nguén jon hoa HESI & ché do duong va am, nhiét do dau phun ¢ dinh & 300°C, thé phun
5.000 V. Sir dung ché do quét toan bd manh khdi (Fullscan-datadependent-MS) dé tim
manh me voi pham vi quét m/z tir 100 dén 1.100, d6 phan giai 70.000 FWHM. Manh con
ctia chét phan tich dugc tim kiém bang ché do quét tat ca cic phan manh ion (All ion
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fragmentation - AIF) v6i d6 phan giai 17.500 FWHM. Nang luong ban pha tuong dbi &
cac muc 40, 70, va 100%.

Diéu kién sic ky long: cot sic ky pha dao UPLC BEH C18 (2,1 x 100 mm; 1,7 pm),
pha dong hai kénh H20 va MeOH cung chtra acid formic 0,1% va amoni format 10 mM.
Téc d6 dong 0,3 mL/phut, nhiét 46 budng cot & 40°C.

Céac manh phd 1y thuyét cua chat phan tich dugc tra ctru dya vao cong thirc phan tir
ctia cac hop chét. Sau d6, xac dinh manh phé thuc nghiém bang cach tiém 500 pL dung
dich chuan hdn hop nong d6 1 pg/mL bang bo tiém ty dong vao khdi phd Q-exactive.

Chuong trinh gradient pha dong duogc tham khao tir cac nghién cuu phuong phap
sang loc trudc day [4] va duoc trinh bay tai Bang 1.

Bdng 1. Chuong trinh gradient pha dong

Thoi gian Kénh A Kénh B
(ohiit) (Amoni format 10 mM, acid (Amoni format 10 mM, acid
Jormic 0,1% trong nwoc) Jormic 0,1% trong methanol)
0-+5,0 98% 2,0%
5,0 +15,0 98 -60% 2,0 -40%
15,0 22,0 60 -5,0% 40 -95%
22,0+25,0 5,0% 95%
25,0 +26,0 5,0 -98% 95 -2,0%
26,0 + 29,0 98% 2,0%

2.4.2. Phwong phdp xir Iy mdu

V6i muyc tidu sang loc, quy trinh xtr Iy mau phai chiét dugc nhidu hop chat nhat co
thé, do d6 phuong phap QuEChERS dugc lya chon trong nghién ctru nay. Mau gao sau khi
nghién min bang may dong nhat dugc can chinh xac khoang 5 g bang can phan tich vao
ong ly tim 50 mL. MAu sau d6 duoc thém lan luot: 10 mL nuée khir khoang va lic xoay
trong 1 phut, ¢ yén 15 phiit; thém 15 mL dung méi chiét acid acetic 1% trong ACN va lic
xody trong 1 phut, lic ngang trong 45 phit; thém hon hop mudi chiét gdm 6 g MgSO4 khan
va 1,5 g CH;COONa va lic ngang trong 15 phut. Sau d6, mau dugc ly tam ¢ téc do 6.000
vong/phiit trong 5 phut, 10 mL dich phia trén sau ly tim dugc chuyén vao dng 15 mL ¢6
chira hdn hop chat 1am sach 1,5 g MgSOa, 750 mg PSA, 500 mg C18. Lic xody trong 1
phit va ly tam & téc do 6.000 vong/phiit trong 5 phit. Ldy 5 mL dich chiét phia trén co
dung moi bang khi Nito & 45°C. Hoa cin bang 0,5 mL dung dich acid formic 0,1% trong
ACN. Dich loc qua mang 0,2 pm dugc phén tich bang LC-HRMS.
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Céc khao sat phuong phap chiét thuc hién trén mau gao dd duoc xac dinh khéng co
cac chat muc tiéu sir dung trong khao sat. Can 5,0 g mau gao di dugc nghién min vao 6ng
falcon 50 mL thém chuin dé thuc hién cac budc khao sat. Néng do thém chuan & muc 100
ng/kg véi cac chat HCBVTYV, chit hoat dong bé mit amoni bac 4 va & mirc 5,0 pg/kg ddi
v6i cac chat doc td vi nAm.

2.4.3. Phan tich mdu

Phuong phap sang loc duoc thuc hién bao gdm phan tich cac miu: Mau tring sir
dung mau tring dung méi, mau thir, mau kiém soat dwong (sir dung mau gao khong chira
chit phén tich, sau d6 thém vao mau dong nhat v6i cac mirc 15 pL dung dich chuan nong
d6 10.000 ng/mL dbi véi hoa chit bao vé thuc vat, nhom chat hoat dong bé mit va 500
ng/mL d6i v6i nhém doc t6 vi ndm twong duwong 30 - 1,5 pg/kg trén mau va trén dich phan
tich 100 - 5,0 ng/mL).

Céc s6 lidu thu duge xir Iy bang phan mém Compound Discoverer 3.1 véi cac budc
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Hinh 1. Quy trinh sang loc bcfng phcin mém Compound Discoverer

Dit liéu khdi phé dugc so sanh voi thu vién phé online Mzcloud, thu vién
Spiderchem, thu vién Mass List va du doan cac hop chét. Sau khi sir dung phﬁn mém dé dy
doan céc chit, 4o chinh x4c ciia chat c6 mat trong mau duoc thé hién qua do khop véi timg
thu vién phd. Cac chat c6 manh phd khop nhat voi thu vién va ¢ do chinh xac cao nhat
duoc thé hién qua chi s6 Mzcloud best match (> 80%) va uu tién du doan dua vao dién tich
peak.

Hai 1an phan tich lip lai coa cing mdt miu phai cho cing mot két qua du doan va
mau kiém soat duong phai tim lai duoc cac chit di thém vao.
2.4.4. Tham dinh phirong phdp

Phuong phap dinh luong duoc thdm dinh cac thong s6 do dic hiéu, giéi han phat
hién, gii han dinh luong, duong chuan va khoang tuyén tinh, d6 thu hdi va do 1ap lai. Cac
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thong s6 tham dinh duoc d6i chibu theo quy dinh béi AOAC [5] va theo
SANTE/2019/12682 [6].
2.5. Ung dung phuong phap

Phuong phap tng dung dé phan tich 60 miu gao ldy ngau nhién tai cac chg, siéu thi

va ctra hang & Ha Noi.

3. KET QUA VA BAN LUAN
3.1. Diéu kién LC-HRMS

Thanh phan pha dong kénh (A) amoni format 10 mM va acid formic 0,1% trong
nuée, kénh (B) khao sat cac dung méi MeOH, ACN va ACN : MeOH (50 : 50, v/v). Két
qua cho thay khi sir dung thanh phan pha dong c6 ACN thi cac chat hoat dong bé mit
amoni bac 4 cho tin hiéu thap va hinh dang pic khong can d6i, do d6 lwa chon kénh (B) 1a
MeOH. Tiép tuc b6 sung thém acid formic 0,1% va amoni format 10 mM vao kénh (B)
MeOH cho théy tin hiéu cac chat phan tich on dinh do c6 su xuét hién cta hai chét acid
formic va amoni format ¢ ciing ndng do trong ca hai kénh. Thanh phan pha dong t6i uu
gdm kénh (A) nudc va kénh (B) MeOH cung c6 amoni format 10 mM va acid formic 0,1%
trong nudc.

Qua phuong phap sang loc, cac chat duoc phat hién s& tién hanh phan tich dinh
luong dé xac dinh ham luwong. Cac chat duoc xac dinh bang phuong phap dinh luong déu
c¢6 dang ion phan tich [M-H]+ va phan tich voi ngudn ion héa HESI & ché d6 duong. Két
qua xac dinh manh thuc nghiém dugc trinh bay ¢ Bang 2.

Bdng 2. Két quad xac dinh manh me va manh con thuc nghiém

Chit Ion me Ion con Chit ITon me Ion con
phdn tich (m/z) (m/z) phin tich (m/z) (m/z)
285,07559 158,97628
Aflatoxin Bl 313,07066 Propiconazole  342,07706
213,05453 69,0699
287,09137 70,04132
Aflatoxin B2 315,08631 Hexaconazole 314,08214
115,05420 158,97628
311,05501 163,03244
Aflatoxin G1 329,06558 Tricyclazole 190,04334
243,06523 136,02156
313,07072 231,0056
Aflatoxin G2 331,08123 Isoprothiolane  291,07193
285,07581 85,1064
372,09790 91,10982
Azoxystrobin 404,12410 BAC (C12) 304,82335
329,07953 212,30765
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Chit Ion me Ion con Chit Ion me Ion con
phén tich (m/z) (m/z) phén tich (m/z) (m/z)

126,01050 90,01536

Acetamiprid 223,07450 BAC (C14) 332,85465
89,99961 240,0895
251,00253 91,10985

Difenoconazole 406,07197 BAC (Cl16) 360,88595
188,03873 268,30984
70,03997 57,02405

Tebuconazole 308,15242 DDAC (C10) 326,90160
125,0153 186,10896

Tur Bang 2 cho théy, cac chat phan tich déu c6 mot ion me va hai ion con, theo quy
dinh ctia hoi dong Chau Au (EU 2021/808) s6 diém IP ciia mdi chét 1a 7,5 dap ung yéu cau
phéan tich.

3.2. Quy trinh xir Iy miu

Phuong phap QuEChERS thuong sir dung dé chiét va 1am sach mau trong phan tich
HCBVTYV va phuong phép dugc phat trién va tng dung trong phan tich nhidu cic nhoém
chat khac nhu doc t6 vi nAm [7], chat hoat dong bé mit amoni bac 4 [8]. Trong cac nghién
ctru sang loc phuong phap QuEChERS ciing duoc tmg dung [7, 9] do uu diém co thé chiét
dugc dong thoi nhiéu nhom chéit nén dugc lya chon sir dung trong nghién ciru nay. Hién
nay, phuong phap QuEChERS dugc cai tién trong d6 3 phwong phap phd bién duogc ap
dung trong nghién ctru dé lwa chon phuong phap t6i wu: phwong phap QuEChERS EN
15662 [10], phuong phap QUEChERS truyén thong khong st dung dém [11] va phuong
phap QuEChERS AOAC 2007.01 [12]. Bang tom luoc diéu kién chiét dugc thé hién trong

Béng 3. Két qua so sanh dién tich pic cia mot sd chat dai dién duoc trinh bay ¢ Hinh 2.

Bing 3. Cdc diéu kién khdo sat phwong phdp chiét

Phwong phdp Dung méi Muéi chiét d-SPE
chiét
25 mg PSA + 150
QuEChERS
. . ACN 4,0 g MgSOa4khan + 1,0 g NaCl mg
khong dém
MgSO4 khan
QuEChERS ) 25 mg PSA + 150
ACN/ 1% acid 6,0 g MgSO4khan + 1,5 g
(A0AC . mg
acetic CH3COONa
2007.1) MgSO4 khan
1,0 g NaCl+ 4,0 g MgSO4 25 mg PSA + 150
QuEChERS .
ACN + 1,0 g Na;Cit.2H>0 + mg
(EN 15662) .
0,5 g NaxCit.1,5H,0 MgSO4 khan
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So sanh cac phwong phap chiét khac nhau
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Hinh 2. Biéu dé so sanh 03 phirong phdp chiét ciia mét sé chat dai dién cdc nhém héa
chdt bdo vé thure vit, chat hoat dong bé mat amoni béc 4 va chat déc t6 vi nam

Biéu d6 ¢ Hinh 2 cho thiy, 03 quy trinh xtr Iy mau khac nhau cho két qua kha tuong
dong véi cac chat nhém HCBVTV va nhom doc t6 vi nAm nhung véi nhom chat hoat dong
bé mit thi phuong phap xir Iy mau theo AOAC 2007.01 cho dién tich pic cac chét cao hon.
Vi vay, phuong phép chiét QUEChERS theo tiéu chudan AOAC dugc lya chon 1am phuong
phap tbi wu.

Thanh phan cta hdn hop bot 1am sach d-SPE ciing duoc khao sat véi hdn hop gdm
150 mg MgSO4, 50 mg PSA, thanh phan Cis dugc thay ddi lan luot 25, 50, 75 mg va hdn
hop gom 150 mg MgSO4, 50 mg Cis, thanh phan PSA dugc thay doi 1an luot 25, 50, 75, va
90 mg. Két qua cho thiy, khi sir dung 50 mg Cis va 75 mg PSA dé lam sach 1 mL dich
chiét s& cho tin hiéu dién tich pic cac chét phan tich tot nhat. Dé ting d6 nhay cua phuong
phap, nghién ctru di tién hanh lam giau bang c6 dung méi sir dung khi Nito (N2) nén
nghién ctru str dung 10mL dich chiét dugc 1am sach bang d-SPE véi khdi lugng cac chat
tang 10 lan (1,5 g MgSO4 + 0,75 g PSA + 0,5 g Cis). 5 mL dich thu dugc sau bude lam
sach d-SPE tién hanh c6 dung méi va hoa cin bang ACN chira HCOOH 0,1%.

Quy trinh téi uu ctia phuong phap duoc thé hién trong Hinh 3.
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Can 5,0 g maw/ ong ly tim 50 mL
& l N\
Thém 10 mL H,0, lic votex 30s
{ 1 Py { - 3\
Thém 15 mL ACN, 1 % CH;00H, | Thém 6g MgSO4 + 1.5 g NaCl lac
\ lac votex 30s ngang, lac votex )

l

Ly tam 6000 vong/ phut.

~
e

Lay 10 mL dich vio ng d-SPE chita 1,50 g -
MgS04 +0,75 g PSA+0,50 g C18
l
[ Ly tam 6000 vong/ phit. Lay 5 mL )
dich vao 6ng ly tam 15 mL
1

A4

Théi kho can b?mg N,, 45°C

: , ;
Hoa céin bang ACN, 0,1 % HCOOH % Phan tich trén thiét bi LC-MS/MS
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Hinh 3. Quy trinh xit [y mdu t6i wu
3.3. Thim dinh phwong phap
3.3.1. Do dac hiéu

Nghién ciru tién hanh tham dinh thong s d dic hiéu cua phuwong phap phan tich,
duoc xac dinh thong qua dung dich chuén, dung dich thém chuén trén nén mau ga0 va mau
gao tring. TUr két qua Hinh 4, miu tring khong xuét hién tin hiéu chat phan tich. Mau
chuén va miu thém chuan xuat hién tin hiéu voi thoi gian luu 1an luot 13 5,35 va 5,38 phut
dat yéu cau theo tiéu chuin ctia hoi ddng Chau Au (khong qua 2,5% dap tmg yéu cau) [6].
Ngoai ra d6 dic hiéu cua phuong phap HRMS con thé hién qua d6 chinh xac ctia manh
khdi thyc té trong mau thir so v6i manh khéi 1y thuyét. Két qua cho thay cac chat phan tich
déu co6 do léch khdi nho hon 5 x 107, dap tmg yéu cau theo AOAC [5].

Tién hanh phan tich miu tring thém chuan ¢ néng d6 thap con co thé xuit hién tin
hiéu chat phan tich, xir Iy mau theo quy trinh phan tich da toi wu, 1am 1ap lai 03 lan. Xac
dinh ty 1¢ tin hiéu trén nhidu (S/N) theo phin mém cua thiét bi. Gidi han phat hién 1a ndng
dd ma tai d6 c6 S/N = 3. Gi61 han dinh lugng 1a gidi han ma tai d6 S/N = 10 hay LOQ =
3,3 x LOD. Két qua phuong phép c6 giéi han phat hién nhém HCBVTV, nhom chit hoat
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dong bé mat amoni bac 4 14 3,0 ng/kg va nhom doc t6 vi ndm 1a 0,15 ng/kg. Gioi han dinh
lugng cua nhdém HCBVTV va nhém cht hoat dong bé mit amoni bac 4 13 10 ug/kg va
nhom doc t6 vi ndm 13 0,5 pg/kg.
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Hinh 4. Sic ky d6 mdu trang, mdau chudn va mau thém chudn tai nong dé 40 ug/kg
cua tricyclazole

Puong chuan dugc xdy dung trén nén mau trang dé loai bé anh huéng nén mau véi
cac muc néng do tu 10 - 200 pg/kg ddi v6i nhém HCBVTV, nhém chét hoat dong bé mat
amoni bac 4 va ¢ cac mirc néng do tir 0,5 - 10 pg/kg ddi véi nhom doc t6 vi nAm. Cac
phuong trinh duong chun thu duge déu c6 hé sb twong quan R? > 0,995 va do 1éch tai cac
diém khong qua 15%.

D6 dung va do lip lai duoc thuc hién phan tich cic mau thém chuan & 03 muc néng
do: 10, 20, va 100 pg/kg ddi v6i nhoém hoa chit bao vé thyc vat va nhom chit hoat dong bé
mat amoni bac 4 va néng d6 0,5; 1,0 va 5,0 ug/kg véi nhdém doc t6 vi nAm. Mdi mirc néng
do lam lap lai 6 lan riéng bi¢t. Két qua phan tich d¢ dang va do lap lai duoc thé hién trong

Bang 4.
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Bing 4. Két qua dg thu héi va dé Idp lai

Chat phén tich Dé thu héi R (%) Dé lip lai RSD (%)
Nhom héa chit béo vé thuc vit 84,5 - 107,0 0,87 - 14,02
Nhom chit hoat dpng bé mit
86,4 - 99,7 4,39 - 9,88
amino bdc 4
Nhém dpc té vi nam 88,9 - 102,3 2,06 - 8,38

Tir két qua tai Bang 4 cho thiy phuong phap c6 do thu hoi va do lap lai dat theo yéu
cau ctia AOAC [5] va theo SANTE/2019/12682 [6] do d6 phuong phéap dugc ap dung dé
phan tich cac miu thuc té.

3.4. Ung dung phuong phap phan tich trong miu thue té

Phuong phép dugc ing dung dé phan tich 60 mau gao thyc duoc mua ngiu nhién tir
cac cho va siéu thi trén dja ban Ha Noi trong khoang thoi gian tir thang 8 dén thang 10 nim
2021. Két qua phén tich sang loc phat hién Acetamiprid trong 1 mau, Tebuconazole trong
2 mau, Propiconazole trong 8 mau, Tricyclazole trong 5 mau, Isoprothiolane trong 14 mau

duoc thé hién trong Hinh 5 va Hinh 6.
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Hinh 5. Sic ky d6 tong ciia mau phan tich bang phwong phdp sang loc

Déi voi viée xac dinh cac chat duong tinh trong phuong phap sang loc can thoa méin
cac tiéu chi: Co sy tring khép v6i mot trong cac thu vién phd (thw vién phd online
Mzcloud, thu vién Spiderchem, thu vién Mzvault), chi s6 Mzcloud cho két qua trung khéop
> 80%, v&i mau sang loc ¢6 muc tiéu mau dwong tinh phdi c6 thoi gian luu véi tring véi
thoi gian luu cta chat chuan. Ngoai ra, cac mau phat hién bang phuwong phap sang loc duoc
khang dinh lai bang phuong phap dinh lugng LC-MS/MS duoc thé hién trong Bang 5. Két
qua dinh luong trang khop véi két qua sang loc cho thdy phuong phép ¢ do tin cy cao.
Bén canh do6 do tin cdy con thé hién & két qua mau kiém soat duong tim lai dugc 100% céc

chét thém vao.
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Hinh 6. Két qua sang loc mau gao dirong tinh Azoxystrobin bang
phan mém Compound Discoverer 3.1
Bdng 5. Két qua phan tich cac chdt nhém héa chdt bao vé thuc vit, nhém chat hoat dong
bé mat amino bdc 4 va nhém déc t6 vi nam

Nhém phan tich Két qua phan tich 40 Két qua phan tich 20

mdu gao trong nuwdc mdu gao nhdp khiu
NAhom chat hoat dong bé mdt amino KPH KPH
bdc 4
Nhém déc té vi ndm KPH KPH
. 1/40 mau
Acetamiprid (10,3 mg/ke) KPH
Tebuconazole 1/40 mau 1/20 mau
(13,2 mg/kg) (11,2 mg/kg)
Nhém  héa chit B e 5/40 mau 3/20 mau
bio v¢ thurc vit P (10,7 - 39,9 mg/kg) (13,7 - 86,5 mg/kg)
: 5/40 mau
Tricyclazole (12,8 - 65,2 mg/kg) KPH
Isoprothiolane 10/40 mau 4/20 mau
p (19,6 - 160,1 mg/kg) (15,1 - 44,1 mg/kg)

Ghi chu: KPH - Khong phat hién

Két qua phan tich dua ra tai Bang 5 cho thay khong phét hién cac chat trong nhom
doc t6 vi ndm va nhom chit hoat dong bé mit trong tat ca cac mau, nhung ddi v6i nhom
HCBVTV da phat hién acetamiprid trong 1/40 mau gao trong nudc (gao nép nhung) véi
ham luong 10,3 pg/ke, vuot mic quy dinh ciia Chau Au (0,01 mg/kg); tebuconazole trong
1/40 mau gao trong nudc va 1/20 miu gao nhap khau véi ham luong 13,23 va 11,2 pg/kg;
propiconazole trong 5/40 miu gao trong nudce (10,7 - 39,9 pg/kg), 3/20 miu gao nhap khiu
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(13,7 - 86,5 pg/kg) déu vuot ngudng quy dinh caa Chau Au (0,01 mg/kg); tricyclazole
trong trong 5/40 mau gao trong nude (12,8 - 65,2 pug/kg), déu vuot ngudng quy dinh cua
Chéau Au (0,01 mg/kg). Két qua ciing cho thiy, isoprothiolane duoc phat hién trong 10/40
mau gao trong nude (19,6 - 160,1 pg/kg), 4/20 mau gao nhap khau (15,1 - 44,1 pg/kg). Tat
ca cac chit bao vé thuc vat duoc phat hi¢én théy trong cac mau phan tich déu khong vuot
mirc quy dinh va mot s6 chua c6 trong quy dinh tai Viét Nam. Tuy nhién theo quy dinh ctia

Chéu Au [13], mot s6 mau gao cho két qua vuot ngudng quy dinh.

4. KET LUAN

Phuong phap sang loc cac nhom chat HCBVTV, cac chét hoat dong bé mit amoni
bac 4 va doc t6 vi nam bang phuong phép sic ky 1ong khdi phd phan gidi cao trong mau
gao da duogc xay dung dua trén phuong phép chiét mau va lam sach st dung k¥ thuat
QuEChERS. Phuong phap di duoc tham dinh dat theo cac tiéu chuin cia AOAC va theo
SANTE/2019/1268. Phuong phap di dugc tmg dung dé phan tich 60 miu trén cic mau gao
cho thay su xuat hién cia mot s6 hoa chat bao vé thuc vat, tuy nhién déu nam trong muc
cho phép va mot s6 chat chua co theo quy dinh tai Viét Nam, nhung da vugt qua ngudng

cho phép theo quy dinh ctia Chau Au.
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Development of method for screening and quantification of some
contaminants in rice

Dang Thu Hien, Kieu Thi Lan Phuong, Do Thi Thu Hang

National Institute for Food Control, Hanoi, Vietnam

Abstract
Liquid chromatography - high resolution mass spectrometry (LC-HRMS) developed

to screen some residues in rice. Pesticides, aflatoxin B1, aflatoxin B2, aflatoxin GI,
aflatoxin G2 and quaternary ammonium surfactants were detected by the optimized
method. Rice samples were extracted and cleaned by QuEChERS then analyzed by Q-
Exactive system with HESI ionization source for both negative and positive modes. The
Cig reversed phase column was used and the mobile phase consists of water and Methanol
containing 0.1% formic acid and 10 mM ammonium formate. The method was applied
successfully to analyze 60 rice samples collected in Hanoi city. The results showed that 5
pesticides in 30 rice samples from 10.3 to 160 pg/kg.
Keywords: LC-HRMS, pesticides, aflatoxin, QAC, QuEChERS, rice.
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