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TOM TAT

Trong nghién ctru nay, hiéu qua cia phuong phap phén tich du luong mot s6 hoa chat bao vé thuc
vat (HCBVTV) trong nén mau dat, rau (cai xanh), ct (khoai tdy), va qua (ca chua, chanh day, bi dao)
da duoc thyc hién theo hudng dan danh gia phuong phap ciia AOAC va SANTE/ 2019/12682. Cac
HCBVTV nghién ciru bao gdm cypermethrin, BHC (alpha), fenpropathrin, heptachlor, ethion, va 4,4’-
DDT. Nghién ctru nay str dung phuong phap chiét QuEChERS két hop voi ky thuat sac ky khi néi voi
khdi phd ba tir cuc (GC- MS/MS) de phan tich. Ket qua cho thay phuong phap ¢ khoang tuyen tinh
rong tir 10 — 100 pg/L trén ba nén mau dai dién la; nén mau dung méi n-hexane, nén cai xanh, va nén ca
chua. Anh hudng nén méu thép (< 20%). Trong mau rau cu qua, gidi han dinh lugng cua cac chét nghién
ctru thap, dao dong tir 0,011 — 0,017 mg/kg, trong mau dit dao dong tir 0,022 — 0,032 mg/kg. Phuong
phap phan tich dap mg cac tiéu chi vé do ding va d¢ 1ap lai theo chuian AOAC, véi d ding nim trong
khoang 80-110% va d9 1ap lai (RSDr) nho hon 15%. Phuong phép ndy co thé dugc ap dung dé phan
tich dong thoi cac HCBVTV c¢6 tinh chit twong tu trong cac nén mau ndéng san va moi trudng voi do
nhay va d6 chinh xac cao.

Tir khéa: QUEChERS, GC-MS/MS, hoa chét bao vé thuc vat, phan tich du lugng, mau d4t, mau rau ca qua.

1. MO PAU

Hoa chét bao v¢ thye vat (HCBVTV) tir 1au dé dugc str dung rong rai trong san xuit nong nghiép
dé nang cao nang suét, trir dich hai va bao vé mua mang. Theo T chic Luong Nong Lién hiép quoc
(FAO), udc tinh trong ndm 2022, s6 lugng HCBVTV dugc str dung trén toan thé gidi 1a 3,7 triéu tan,
va con s6 nay ¢ Viét Nam 1a hon 160 ngan tan (chiém 4,4% tong lwong HCBVTV tiéu thu trén thé gioi)
[1]. Con dudng van chuyén HCBVTYV sau khi phun s& bao gdm hai huéng chinh: (i) di vao méi truong
- noi chung trai qua qua trinh phén hiy sinh hoc hodc hoa hoc theo thoi gian; (ii) luu lai trén bé mit
hodc trong cac mo cua cay trong dudi dang ton du, gy nguy co tiém an dén chat lugng néng san va strc
khoe moi truong néu khong duoc quan 1y ding cach. Viée sir dung khong hop 1y va qua mirc céc hoa
chat nay trong qué trinh canh tac néng nghiép [2]-[5] da dan dén h¢ luy ton du cia HCBVTV trong
nong san [6]-[9], trong dét [10]-[13], v.v. Ton du cao HCBVTV trong ndéng san va moi truong da dan
dén nhimg rai ro tiém an do HCBVTYV mang lai cho sirc khoe con nguoi, nhe thi chong mat, budn nén,
viém phdi, ning thi ung thu, réi loan noi tiét, bién di bao thai, v.v. [14]-[18].

Viét Nam 1a mot qudc gia nong nghiép, tuy nhién, cho dén nay sé lugng nghién ctru vé phan tich
ton du HCBVTYV trong dat hay trong rau cti qua con han ché. Mot nghién ctru ctia nhom tac gia Bui Thi
Nga va Lam Qudc Viét tai Vinh Long da 4p dung k¥ thuat chiét pha rén két hop k¥ thuat phan tich sic
ky khi ghép ndi khdi phd GC-MS nghién ctru ton Iuu thude trir sau trén rau xa lach xoong. Két qua thu
dugc 1a du lugng hoat chat cypermethrin trén rau dao dong tir 0,01 dén 0,166 mg/kg va trong d6 dic
biét ddng phén alpha-cypermethrin phat hién t6n du & mirc tir 0,054 dén 0,99 mg/kg [19]. Ap dung k¥
thudt twong tu, Hoai va cong su da phat hién tdn du & muic cao cua fenobucarb, trichlorfon, cyfluthrin
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va cypermethrin trén cac mu rau, tra va dat thu thap tai xa Hoang Liét va xa Minh Dai thudc thanh phd
Ha Néi [20].

Ngoai cac ky thuat chiét tich HCBVTV thong thuong, phuong phap QUEChERS duoc dé xuat
nam 2003 va tir d6 tré' di dd tré nén ngay cang ph bién [21]. Pang luu y, phuong phéap nay két hop k¥
thuat chiét dung méi véi k¥ thuat chiét phan tan d-SPE, trong d6 viéc sir dung hop chat PSA - Primary
Secondary Amine mang lai hi¢u qua chiét rat cao. Phuong phap cho nhiéu wu diém nhu céch tién hanh
don gian, sir dung it dung méi va hoa chit doc hai, chiét dong thoi va tiét kiém thoi gian. Trén thé gisi
da c6 nhiéu nghién ciru 4p dung thanh cong k¥ thudt QUEChERS, dién hinh nhu nghién ctru ctiia Ghaith
Radwan Algharibeh va Malik Salah AlFararjeh vao 2019 phan tich 113 HCBVTV bang phuong phép
LC-MS/MS trén 158 mau rau va trai cay duoc trong & Jordan [22]. Két qua thu duoc c6 85 mau phat
hién c6 HCBVTV, trong d6 34 (22%) méu vuot quy dinh. Hay nghién ctru vé t6i wu hoa phuong phap
sang loc 485 HCBVTV bang QuEChERS két hgp LC-QTOF trong rau va trai ciy dugc cong bd nam
2018 nhém tac gia Trung Qudc di ching minh kha ning phat hién cyc nhay cta ky thuat nay dé sang
loc du luong thude bao vé thyc vat trong 12.551 san pham nong nghiép tir 638 diém 1y mau ¢ 284 quéan
trén 31 tinh va thanh ph tir nim 2012 dén nam 2015 [23]. Mot nghién ctru du lwgng HCBVTV ciia tac
gia ngudi Phan Lan nam 2017, s mau nghién ctru 1 144 mau (ca chua, qua mam xoi, cherry, dau tay,
mam x6i den, sup lo tring va sup lo xanh), dwoc tach chiét bang k¥ thuat QUEChERS va phan tich trén
LC-MS/MS dé xac dinh 60 hoat chét, trong d6 15 hoat chét duoc phét hién trong 46 mau, chu yéu la
diét ndm va con tring [24]. Hay ¢ Viét Nam, c6 nhom tac gia Nguyén Thi Ha My va cong su da ap
dung thanh cong k¥ thuat tach chiét nay dé phén tich ddng thoi 187 HCBVTV trong mau rau qua bang
ky thuat LC-QTOF, gi6i han phuong phap dat dwoc 14 3 pg/kg, hiéu suit thu hdi dao dong tir 74,4-
118%, do lap lai RSD < 20% [25].

Tir bbi canh néu trén, nghién ctru ndy trinh bay két qua cta viéc ap dung k¥ thuat QuEChERS két
hop véi sic ky khi ghép ndi 2 1an khéi phd (GC-MS/MS) dé phan tich dong thoi du lwong mot sd
HCBVTV dai dién cho cic nhém khac nhau bao gdm nhém co clo (4,4’-DDT, BHC (alpha),
heptachlor), nhém co phospho (ethion), va nhom pyrethroid (cypermethrin, fenpropathrin) trong nhiéu
nén mau rau ci qua va mau dét. Két qua ctia nghién ctru ndy c6 thé dung dé phuc vu cong tic kiém soat
va danh gia ton du HCBVTV trong thyc pham va méi trudng.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CU'U
2.1. Nguyén li¢u

Hoa chét su dung bao gém acetonitrile (99,8%, HPLC Grade, Fisher), acid formic (98%, Merck),
n-hexane (98,5%, HPLC Grade, Fisher), MgSOj4 (Scharlau), CH3COONa (Scharlau), bot PSA - Primary
Secondary Amine (Silicycle), bot C18 (Silicycle), NaCl (Scharlau).

Céc chét chuan HCBVTYV cypermethrin, BHC (alpha), fenpropathrin, heptachlor, ethion, 4,4’-DDT,
ndi chuin triphenylphosphate (TPP) (PESTANAL, analytical grade, Sigma Aldrich, USA) ¢6 chimg chi
cong nhan. Chuén trung gian dugc pha trong dung méi acetonitrile bao quan & nhiét 6 -20 °C trong
vong 3 thang ké tir ngay pha.

Thiét bi phan tich may sic ky khi ghép dau do khdi phé ba tir cwc GC-MS/MS Thermo Scientific
TSQ Duo, c6t TG-5MS (30 m x 0,25 mm x 0,25 um, Thermo Scientific). Cac thiét bi phu trg khac nhu
may lic, may ly tim, may vortex.

2.2. Phuong phap
2.2.1. Phurong phdp chiét QuEChERS

Nghién ctru nay tham khao quy trinh va ky thuat xir Iy mau QuEChERS theo AOAC 2007.01 c6
diéu chinh [21]. Tém tit quy trinh nhu sau:

Chuén bj mau: Miu ban dau (1 kg) dugc ddng hoa va ldy khoang 200 g lam mau phén tich. Can
10g mau vao 6ng teflon 50 mL. Thém 10 mL acetonitrile vdi 1% acid acetic, 1,5 g sodium acetate khan,
6 g MgSO4 khan va 200 pL dung dich noi chuin (TPP, 1 mg/L). Lic manh hdn hop trong 30 phut, sau
d6 ly tam véi tée do 1500 rpm. Lay 5 mL dich chiét, thém 150 mg MgSOa khan, 400 mg PSA, 400 mg
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C18 gié hap thy va lic trong 15 phut. Ly tam lai méu vdi toc do 1500 rpm. Ly 1 mL dich chiét chuyén
vao ong ly tam 15 mL c6 san 1 mL n-hexane, lac déu bang tay khoang 5 phut, ly tam. Sau do loc 16p n-
hexane cho vao vial GC va tién hanh phén tich trén thiét bi GC-MS/MS.

2.2.2. Phirong phap sdc ky GC-MS/MS

Dbi voi phép dinh lugng trén thiét bi phan tich sic ky: sir dung khi mang Helium, toc d¢ dong la
1,2 mL/phut, ché do tiém khong chia dong, nhiét d¢ budng tiém 1a 250 °C. Ap dung chuong trinh
gradient nhiét ¢ nhu sau: Nhiét do dau cot 60°C, giir 1 phit. Gia nhiét dén 120 °C véi téc do 25 °C
/pht, gitr 5 phat. Tiép tuc gia nhiét dén 200 °C vdi tdc d6 20 °C /phit, giit 5 phut. Gia nhiét dén 220 °C
v6i tbe d6 5 °C /phit, giit 5 phut. Tiép tuc gia nhiét dén 280 °C véi toc do 5 °C /phit, giit 5 phut.

Diéu kién khdi pho: Str dung kiéu ion hoa EI, nhiét d6 ion source 150 °C, nhiét d¢ transferline
280 °C, capillary 0,7 kV, cone 39,0V, extractor 3,0V, RF lens: 0,1V, cone gas flow: 25 L/Hr, desolvation
gas flow: 725 L/Hr.

2.2.3. Phwong phap danh gia

Do tin cdy cua phuong phap dugc tién hanh theo hudng dan cua Hoi dong chau Au (SANTE/
2019/12682) [26] va Hiép hdi cac nha hoa phan tich chinh thong (AOAC, Appendix F), bao gom cac
yéu t6 sau: d6 tuyén tinh cua dudng chuan (danh gia théng qua gi tri hé s6 xac dinh R2) gidi han phat
hién va gi6i han dinh lwong ctia phwong phép (danh gia qua d6 1éch chun cia mu tring thém chuén),
anh huéng ciia nén miu (matrix effect — ME) (danh gia qua 3 nén mau khac nhau), do thu hoi, do lap
lai (danh gi4 qua miu thém chuan) [27, 28].

- Xay dung dudng chuan:

Tién hanh xay dung cac dudng chuén cia cac HCBVTV nghién ctru ¢ 6 mirc nong do tu 10, 20,
40, 60, 80, 100 pg/L, st dung dung mdi tinh khiét n-hexane dé ddi chung, va hai nén mu tring bao
gdm nén miu rau cai xanh va nén mau ca chua trong tai vuon, duge tach chiét theo dung quy trinh
AOAC 07.01 néu trén. Rau cai dai dién cho mau nhleu tap chét c6 mau, ca chua dai dién cho mau nhiéu
acid va nudc, n-hexane dugc st dung thay cho nén mau dat.

Puong chuan c6 dang: y = a + bx

Trong do: x = CA; y = Sa/Sis

CA 1a ndng d6 cta chat phan tich

Sa, Sis lan luot 1a dién tich peak chét phéan tich va chit noi chuin

Do chéch (A%) cua tirng diém chuan duogc tinh lai tr duong chuan xay dung dugc véi yéu cau
A% <15 %.
- Anh hudng ctia nén mau:
Su anh hudng cua céc tap chat trong nén mau sau khi chiét duoc danh gia qua cong thuc:
Dién tich peak cla chit phan tich trén nén mau thuc
0/ — Dién tich peak ndi chuin 0
ME% = Dién tich chit phan tich trong nén dung méi x 100% (] )
Dién tich peak noi chuin

Trong d6 ki vong ME% nam trong khoang 80 - 120% [28].
- Gidi han phat hién (LOD) va gidi han dinh lugng (LOQ) cta phuong phap

Déi voi cac nén miu nghién cuu (rau cdi, ca chua, bi dao, chanh day, khoai tay, va dat ), tién hanh
phan tich I3p lai 3 1an mAu trang (trdng tai vuon hodc mua & cira hang rau sach, va chimg minh khong
nhiém HCBVTV khi phan tich trén thiét bi GC-MS/MS), thém chuan & ndng do 0,015 mg/kg, sau dé
xac dinh gia tri 46 1éch chuén cia phép do (SD). Gia tri LOD dugc tinh theo cong thurc:

LOD=3xSD 2)
va gia tri LOQ tuong tng la: LOQ = 10 x SD. 3)
- D0 dung va d6 lap lai cua phuong phap.
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O nghién ctru nay, d¢ ding duoc danh gid qua do thu hdi khi phan tich Ip lai 3 1an mau nén
(pau cdi, ca chua, bi dao, chanh day, khoai tdy va dat) da dugc thém chuan 0,015 mg/kg. B thu
hoi (Rev) duogc tinh theo cong thuc:

Rev% = Cmtctm 4
Trong do: Cu+c 1a ndng d6 HCBVTV nghién ciru trong mau nén thém chuan;

Cnm 12 ndng d6 HCBVTV nghién ciru trong mau nén;
C. 1andng 46 HCBVTYV nghién ctru thém chuan vao mau nén.

Tir d6, x4c dinh d6 1éch chuan tuong ddi (RSDr %) ctia phép phan tich trén timg nén mau, gia tri
nay thé hién d9 1ap lai cua phuong phap.

D6 thu hoi dap tmg dugc tiéu chuan SANTE va AOAC dé cép 6 trén phai trong khoang tir 80 -
110% va do 1ap lai RSDr < 20% [27].

2.2.4. Phurong phép xir Iy s6 liéu
Phan mém Tracefinder 4.1 ELS duoc sir dung dé phén tich sic ky do.
Céc phuong phap phén tich thong ké dwoc tién hanh trén phdn mém Excel 2019.
3. KET QUA VA THAO LUAN
3.1. Puong chuin ciia cic HCBVTYV nghién ciru

Céac duong chuzin cia 6 HCBVTV nghién ctru trén 3 nén mau dai dién 1a dung moi n-hexane, rau
cai xanh, va ca chua lan lugt dugc trinh bay ¢ Bang 1.

Bdng 1. Pudng chuén cac chat phan tich trén cac nén khao sat khac nhau

Puodng chuén trén nén n- Puong chuén trén nén rau cai | Pudng chuén trén nén qua ca
hexane xanh chua

Chat phén tich Phuong trinh Phuong trinh Phuong trinh

hoi quy tuyén | R? | A% | hoi quy tuyén | R? A% | hoi quy tuyén | R? A%
tinh tinh tinh

44DDT | Y~ 8’119125" T 109985 |35 |Y" 8’3 612" " 109988 | 68 | ¥~ 8’5312" 10,9997 | 7,6
BHC (alpha) | ¥~ 8’83295" T 1009986 | 65| Y 8’8367" 109979 | 119 Y™ g’gjfx " 10,9985 | 13,7
Heptachlor | ¥~ 8’8]277 XF 1009984 [ 32| Y™ 8’8323" T 109995 | 64 | Y™ 8’81312" T 10,9987 | 8.7
Cypermethrin | ¥~ 8 ’8323 X+ 10,9951 | 81|V :00(’)(())‘(1)31)( 109992 | 72 | Y™ g’ggzs X* 109997 | 45
Fenpropathrin | ¥~ 8’8118" 109992 | 62| 7Y :00(’)(())})?1)( T 109995 | 62 | Y™ 8’8391 X* 109999 | 5.7
Ethion y= 8’8332" T 10,9996 | 27 | Y™ 8’(());’2" T 10,9988 | 149 | Y™ 8’8;’16" " 10,9982 | 14,5

Két qua khao sat khoang tuyén tinh tr 10 — 100 pg/L cia cac HCBVTV cypermethrin, BHC
(alpha), fenpropathrin, heptachlor, ethion, 4,4’-DDT ¢ cac bang trén cho thay duong chuén duoc dung
trén nén dung moi n-hexane, rau cai xanh, ca chua déu cho hé s6 R? dat > 0,99. Bo1 v6i duong chuan
dung trén nén mau that, cac diém c6 nong do thip nhu 10 pg/L bi anh huong boi nén mau nhidu din
dén d¢ chéch A% cao hon so véi diém chuan co ndng d6 twong duong trén nén dung moi n-hexane. O
cac diém chuédn c6 ndng do 16n hon cho sy 6n dinh tot hon. Dong thoi két qua cho thay su khac biét
giita dwdng chuan dung trén nén rau cai xanh va nén qua ca chua dbi véi cac HCBVTV dugc khao sat
1a khong dang ké.
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Tir két - qua nay, duong chuan xay dung trén nén n-hexane s& duoc st dung cho cdc tinh toan lién
quan dén mau dét, duong chuan trén nén cai xanh dugc su dung cho mau rau cai, khoai tay, bi dao,
dudng chuan trén nén ca chua duoc str dung cho mau ca chua va chanh day.

3.2. Anh huéng nén miu (Matrix Effect)

Anh huong cua nen mau dén chit phan tich dugc thé hién thong qua thong s6 ME%. Viéc dung
chuan truc tiép trén nén mau co thé loai bo nhirng anh huong ciia nén mau dbi véi chat phan tich nhung
van dam bao do chinh xac ctia phuong phap.

Két qua trong Bang 2 cho thiy anh hudng ctia nén mau nam trong khoang cho phép (£ 20%
theo [28]).

Bdng 2. Anh huéng nén mau ciia viéc dung chuan trén nén rau cai xanh, qua ca chua
so v&i dung chuan trén dung moi n-hexane

Matrix Effect (ME%)

Chét phan tich Nén rau cai xanh Nén qua ca chua
4,4-DDT 93,5 94,2
BHC (alpha) 108,4 115,7
Heptachlor 116,3 115,2
Cypermethrin 103,6 105,4
Fenpropathrin 108,7 116,2
Ethion 104,0 105,1

3.3. Giéi han phat hién (LOD), giéi han dinh lwgng (LOQ)

Thuc hién thém cac chudn & mirc néng d6 0,015 mg/kg trén mau rau cai xanh, chanh day, ca chua,
khoai tay, bi dao, va 0,030 mg/kg trén mau dat trdng. Xt Iy mau theo quy trinh phén tich, tién hanh lap lai 3
1an trén mdi nén mau dé xac dinh gia tri LOD va LOQ dya trén do léch chuin (SD) theo cac phuong trinh
(Eq2 va Eq3). Két qua xac dinh LOD va LOQ ctia 06 HCBVTV nghién ctru duoc trinh bay ¢ Bang 3.

Bdng 3. Gi tri LOD (mg/kg), LOQ (mg/kg) ctia cdc HCBVTV nghién ciru trén ting nén miu

Nén miu | Rau cai xanh | Chanh ddy | Ca chua | Khoai tiy | Bidao | Dit trdng
44-DDT LOD 0,0033 0,0048 | 0,0037 | 0,0049 | 0,0040 | 0,0086
LOQ 0,011 0,016 0,012 0,016 0,013 0,029
LOD 0,0045 0,0035 0,0046 | 0,0045 | 0,0040 | 0,0065
BHC (alpha) | LOQ 0,015 0,012 0,015 0,015 0,013 0,022
LOD 0,0033 0,0048 | 0,0037 | 0,0049 | 0,0040 | 0,0086
Cypermethrin | LOQ 0,011 0,016 0,012 0,016 0,013 0,029
LOD 0,0033 0,0048 | 0,0037 | 0,0049 | 0,0040 | 0,0095
Heptachlor LOQ 0,011 0,016 0,012 0,016 0,013 0,032
LOD 0,0036 0,0049 | 0,0036 | 0,0036 | 0,0044 | 0,0072
Ethion LOQ 0,012 0,016 0,012 0,016 0,013 0,024

Két qua cho thdy phuong phap phén tich c6 d6 nhay t6t, thé hién qua gi6i han phat hién (LOD)
thap. Pbi v6i nén rau, ct qua, LOD nam trong khoang tir 0,003-0,008 mg/kg, twong tng véi LOQ nam
trong khoang tir 0,011-0,016 mg/kg.

Thém vao d6, hinh anh sic ky @b ciia nén mau chanh day va dat trong thém chuan 0,015 mg/kg
dugc the hién 6 Hinh 1.
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Két qua ¢ Hinh 1 cho thiy thoi gian lwu dic trung cua timg chét phan tich dugc tach biét hoan

toan khoi nhau, cuong do tin hiéu cao v6i muc n(x)rng d6 kha thap (0,015 mg/kg), ching t6 phuong phap
c6 d0 phan giai tot va d¢ nhay cao doi vai cac chat phan tich.

Raiive Inferslty
eEBU5883888

Ralative Intarty
eGHESBAAEESE

[ Tracer RoerData a0 rojcts SF 0 024 2407 G407 31- M- E aata 2 407 31-MDUPE5- CrHAN OAY-LOG 1 SP0E-1 ram

[CTTacer POSr0alE A D FToens S0 242 807 2407 31 MDPES Aa 2407 31 MIPES DAT-LOG S0Pra-1 2w

CHANH DAY - SPIKE - LOQ - 15ppb

:ar
Ethlon

1.4DDT Mo: 18557
RE 2162 /
BHC {Alpha) MAC 168264857 /
Hepiachior MH: 334608.01 TPP 265 Cypermethrin
S TR
Ak 913562 23
AH 137080.51

Fenpropathirin AA STTI8144

AT 26,54 AT 3215 2.
AA123TEL66 Ak 11ITEED AT 3624
A 2543382 A B150E8 H_g. AR BL52SE
2881 5 8 Lo assT 4041 a1z 4235

ERNERERNERE] B P P

DAT TRONG - SPIKE - LOQ - 15ppb

4.4'D0T
AT 2183

AN 136527563
AH: 72538180

22

Etnlon
RT 2176
AAC 102128547
A 21815450

BHE (alpha) Heptashior
AT 1513

men i
N 305552?- AH. 367033,

™

AT 2435
MA: 52730381
MH: 13342345

Fenpropatnin
AT, 28,56 Cypermeinrin
3T
1PELR2. 63
et oo

AN 296557 61
A E0184E AT 3218

| T
AT Pty 3815 3940 044 2m

ENERE NN LR

nudc

Hinh 1. Shc ky db miu thém chuén trén nén chanh day va dit tréng

Céc két qua nay gan twong duong véi két qua thim dinh phuong phép ctia nhom tac gia trong
la Ha My va cong su [25] hay cta nhi€u nghién ctru quoc té khac [29]-[31]. Pong thoi do nhay

nay cao hon so vdi cac nghién ctru truge day khi khong sir dung ky thuét chiét mau QuEChERS hoic
str dung cac phép phén tich sac ky voi detector kém nhay hon [32]-[34].

3.4. Do lap lai (RSDr%) va Hi¢u suit thu hoi (H%)

Do dung (danh gia qua hiéu suat thu hoi mau thém chuan) va do 1ap lai (danh gia qua RSDr) ciia

phuong phéap phén tich dugc trinh bay & Bang 4.

Bing 4. D6 lap lai (RSDr%) va d6 dung (H%) ctia cac HCBVTV trén tirng nén méu

Nén rau cai xanh | Nén chanh diy | Nén ca chua
RSDr% | H% | RSDr% | H% | RSDr% | H%
4,4-DDT 7,84 94,5 11,3 94,8 8,54 97,5
BHC (alpha) 9,41 99,5 8,54 91,1 10,83 | 94,9
Heptachlor 5,91 88,4 8,91 98,3 | 10,47 | 96,4
Cypermethrin 9,30 93,2 9,67 89,1 8,97 99,7
Fenpropathrin 7,92 100,9 11,8 91,7 9,10 88,4

Chét phan tich

Ethion 9,14 95,4 9,86 99,0 8,44 94,7

, Nén khoai tay Nén bi dao Nén dit tréng
Chat phan tich

RSDr% | H% | RSDr% | H% | RSDr% | H%

4,4-DDT 11,4 95,2 9,55 95,0 | 10,41 | 92,7

BHC (alpha) 10,6 95,0 9,47 94,6 7,50 95,8
Heptachlor 10,9 88,9 8,55 96,7 9,18 97,0
Cypermethrin 11,7 95,9 12,5 92,3 | 10,77 | 98,4
Fenpropathrin 8,54 93,4 10,03 | 97,5 8,53 93,9
Ethion 8,27 989 | 9588 |934| 874 |952

Két qua cho thay phuong phap dat dugc d6 ding va do lap lai rat tbt di voi ca 6 chit nghién ctru

trén da dang cic nén méu rau cai, ca chua, bi dao, chanh day, khoai tay va dét, thém chuan & mirc ndng
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d6 0,015 mg/kg. Hiéu suat thu hoi dat 88 - 101% va do lip lai RSDr < 12%, hoan toan thoa méan yéu
cau quy dinh 6 SANTE/11813/2019 [26]. Dong thoi, khong co sy khac biét c6 ¥ nghia vé mat thong ké
(p > 0,05) vé cac gia tri 6 ding va do 1ap lai gitra cac chét hay giita cdc nén méu khac nhau. Hay noi
cach khac, cac ket qua nay ching to tiém nang ng dung cao cua phuong phap phan tich nay cho da
dang cac nén méu ciing nhu cac ddi twong chat nghién ctru.

4. KET LUAN

Phuong phép xtr Iy mau QuEChERS két hop k¥ thuat phan tich GC-MS/MS dat duoc do tin cay
cao khi phan tich dbng thoi 6 HCBVTV trong rau, cu, qua va trong dat véi khoang tuyén tinh rong (10
— 100 pg/L) trén nén mau dung mdi, mau rau cdi xanh va mau ca chua. Phuong phép cho gidi han dinh
lwong khé thap (dao dong tir 0,011 mg/kg — 0,017 mg/kg do1 v6i cac chit nghién ctru trong nén mau rau
¢l qua, va dao dong tir 0,022 — 0,032 mg/kg trong nén mAu dat). Phuong phap dat duoc do ding va do
lap lai tot d6i voi ca 6 chat trén cac nén mau rau cai, ca chua, bi dao, chanh day, khoai tdy (thém chuén
& muc ndng d6 0,015 mg/kg) va dét (thém chuén & mirc ndng d6 0,030 mg/kg). Hiéu suit thu hdi dat
80 - 110% va d¢ lap lai RSDr < 12%, thoa méan yéu cau quy dinh & SANTE/11813/2019 [26] va AOAC
[27]. Két qua chimg minh duoc d tin cdy cao clia phuong phap phan tich, hay noi cach khac la tiém
nang ap dung cho cac phong thi nghiém kiém dinh c6 trang bi thiét bi thich hop dé phan tich va danh
gia ton du HCBVTYV trong thuc phdm va méi trudng.

Loi cdm on: Nghién ctru nay dugc tai tro boi bé tai cép B6 Giao duc va Dao tao voi Ma sb: B2025-
DHH-05.
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ABSTRACT

METHOD EVALUATION FOR RESIDUE DETERMINATION OF CERTAIN PESTICIDES
IN SOIL AND VEGETABLES, TUBERS, FRUITS USING THE QUECHERS TECHNIQUE
IN COMBINATION WITH GC-MS/MS

Nguyen Dang Giang Chau', Nguyen Truong Nhat Ni%, Nguyen Thi Hong'?*
! Department of Chemistry, University of Sciences, Hue University
’Khue Nam Technology Science Services, Ho Chi Minh City
*Email: nthong.dhkh25@hueuni.edu.vn

This research shows a tried-and-true way to simultaneously measure six different pesticides
(cypermethrin, BHC (alpha), fenpropathrin, heptachlor, ethion, and 4,4'-DDT) in soil, fruits, vegetables,
and tubers at the same time. The method adheres to the AOAC and SANTE/2019/12682 guidelines for
validation. We employed the QUEChERS extraction technique, followed by gas chromatography-
tandem mass spectrometry (GC-MS/MS). The method showed a large linear range (10—-100 pg/L) for
three different matrices: n-hexane solvent, mustard greens, and tomato. There were very few matrix
effects (<20%) in any of the matrices. The limit of quantification (LOQ) was low, ranging from 0.011
to 0.032 mg/kg. The method met the AOAC criteria for accuracy and precision, with recovery rates
between 80% and 110% and relative standard deviations (RSDr) below 15%. Therefore, this validated
method provides a reliable and sensitive tool for the simultaneous analysis of these pesticides in
agricultural and environmental samples.

Keywords: QuEChERS, GC-MS/MS, pesticides, residue analysis, soil samples, fruit and vegetable
samples.
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