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Nghlen ciru ung dung phwong phap LC- MS/MS phan tich
dong thoi du lwgng mot so hoa chét bao vé thue vat
nhom cuc tong hop sur dung pho bién trong rau an la, qua

Khuwu Hong Giang, P Chau Minh Vinh Tho*

LBM. HPT-KNT-DC, Khoa Dwoc, Truong Pai hoc Y Duoc Can Tho

*E-mail: demvtho@ctump.edu.vn

Summary

A high specificity, sensitivity and reliable reversed-phase LC-MS-MS method was successfully developed for
simultaneous determination of cyhalothrin (CYHA), cypermethrin (CYPER), permethrin (PER), deltamethrin (DELTA),
cyfluthrin (CYFLU) in real vegetable samples with the following optimized conditions: column Agilent Poroshell 120
Phenyl - Hexyl (1560 mm x 4.6 mm x 2.7 um), the isocratic mode of mobile phases including MeOH - CH,COONH,
5 mM in water (99 : 1); the flow rate 0.7 ml/min; sample injection volume 10 ul; Electrospray ionization source was
operated in positive mode and multi reaction monitoring (MRM) mode using the transition of m/z 523.02 — 281, m/z
467.3 — 225, m/z 435.2 —193, m/z 416 —191, m/z 393.3 — 281 were used to quantify CYHA, CYPER, PER, DELTA
and CYFLU, respectively. This method was validated basing on EC-657/2002 guideline to meet all the requirements
of wide linearity range of 0.5-150 ppb, high correlation coefficients (R?> 0.997), very good accuracy (recovery rate
85-105.1%) and intermediate precision (RSD% < 8 %), typical LOD, LOQ values of 0.005-0.5 ppb and 0.015- 0.15 ppb
for five pyrethroid pesticides. The validated method was used in a 54 real samples survey. The results revealed that 36
vegetable samples (66.67%) contain target pesticide residues below MRLs. Particularly, M.07, M.14 and M.23 samples
found permethrin in high levels 1.97, 2.76, 3.6 ppm, respectively, higher the Vietnam Ministry of Health s MRLs.

Keywords: Cyhalothrin, cypermethrin, deltamethrin, QUEChERS, recovery.
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bat van dé

Trong chuyén canh rau qua, sy pha hoai clia sau
bénh 1a mét trong nhitng yéu té anh hwéng I6n dén
nang suéat va chét lwong san phdm. Hién nay, phwong
phap dung héa chat bdo vé thuwc vat (HCBVTV) la
mét phuwong phap phong trir sdu bénh gay hai trén
cay tréng hiéu qua nhat nham ting ndng suét va chét
lwgng rau, qua. Tuy nhién, viéc lam dung va st dung
khong dung cach cac thudc bao vé thuwe vat trong san
xuét néng nghiép gay tac dong xau dén méi trwong,
hé sinh thai, strc khde cdng déng va pha v& sw bén
virng cla phat trién néng nghiép. Tai Viét Nam, tinh
trang st dung HCBVTV dang ngay mét phd bién, dac
biét la khu vwc ddng bang séng Clru Long la vaing
néng nghiép I&n nhat ca nwéc, noi cung cap ti 1é rat
Ién cac san phadm néng san cho dat nwéc va xuét
khau. Trong d6, HCBVTV nhém cuc tdng hop dwoc
st dung pho bién trén rau an 14 va rau an qua [ 2. Pé
phan tich dw lwong cac HCBVTV c6 trong rau, cq,
qua la nén mau phuc tap, doi héi ky thuat phan tich
c6 do tin cay, dé chinh xac, dé nhay, tinh dac hiéu
rat cao * €. Do d6, viéc phat trién phwong phap phan
tich ddng thoi dw lwong 5 HCBVTV nhém cuc téng
hop st dung phd bién trong rau, qua (cyhalothrin,
cypermethrin, permethrin, deltamethrin, cyfluthrin)
bang phwong phap sac ky 16ng ghép ndi véi dau do
khéi phd ba 1an t& cwe ndi tiép (LC-MS/MS) cho dd
dac hiéu, do nhay, chinh xac va tin cay cao la mét yéu
cau rat can thiét va cé tinh mai.

Nguyén liéu va phwong phap

DP6i twong nghién ctru

Goém 5 thubc loai HCBVTV nhém cuc téng
hop: Cyhalothrin (CYHA), cypermethrin (CYPER),
permethrin (PER), deltamethrin (DELTA), cyfluthrin
(CYFLU). M3u hén hop chuan cla 5 cuc tdng hop
trong nghién clru. Mau trang gid lap: H6n hop cla
loai rau ci qua dai dién (ca chua, dwa leo, khd qua,
bi dao; rau muébng, cai ngot, xa lach, hanh 1a) sach,
dwoc tr6ng tai vwon khoéng st dung HCBVTV. Mau
thtr: 54 mau voi 8 loai rau an 14, rau an qua dwoc
ma hoa tr M.01 dén M.54 dwoc thu mua ngau nhién
tai 3 siéu thj (S1: Vinmart, S2: Co-opmart, S3: Bach
hoéa xanh) va 3 chg (C1: chg’ 30/4 Rach Gia; C2: chg
Rach Séi, C3: cho' Vinh Bao) trén dia ban thanh phd
Rach Gia, tinh Kién Giang. Trong sé d6 cé 25 mau
rau, qué cé sb chirng nhan tiéu chuan VietGAP, 6
mau rau sach dat chuan vé sinh an toan thwc pham.

Trang thiét bi, héa chat, dung méi

Trang thiét bj: Hé théng sac ky 16ng siéu ap
Waters Acquity UPLC H- Class system, dau do khéi

phd ba lan t&r cwc clia Waters (Xevo TQD); can phan
tich ABT 220-5DM, bé siéu am Wisd WUC-D22H,
may Vortex VM-10 DAIHAN Scientific, may i tdm
Hittech, t0 lanh sau (- 20°C), may khudy tir IKAC-
MAG HS 10, may do pH WTW- INOLAB pH720.

Chét chuén 5 loai cuc tdng hop ctia Céng ty Sigma -
Aldrich v&i do tinh khiét trén 98%. Acetonitril, methanol,
acid formic, acid acetic bang, nwéc cét 2 1an, MgSoO,,
CH,COONa, NaCl khan, chat hdp phu PSA, GCB dat
tiéu chuan tinh khiét dung cho sac ky léng.

Phwong phap nghién ctru

Hén hop chudn CYHA, CYPER, PER, DELTA va
CYFLU duwoc pha trong MeOH & ndng dd 200 ppb
va bom truc tiép vao hé théng khéi phd Xevo TQD,
st dung ché dd Auto tune trong phdn mém Masslynx
4.1 dé tbi wu hoa diéu kién khéi phd nhdm thu dwoc
ion ban diu va cac ion phan manh & ché do giam
sat da phan wng MRM (multi-reaction montoring)
¢6 cudrng do tin hiéu téi wu ctia cac cic tdng hop can
phan tich v&i cac thong sé khdi phd can khao sat:
Kiéu ion héa (ES+, ES-), th& mao quan, thé cone, téc
dd dong khi phun, nhiét do budng ion héa, nhiét do
khi hoa hoi, tbc do dong khi bay hoi, nang lvong va
dap. Dwa vao cAu tric héa hoc ctia 5 HCBVTV phan
tich c6 tinh phan cuc, ky thuat sc ky pha ddo dwoc
ap dung véi hé dung méi phan cwc bao gébm ACN,
MeOH, nuwéc co thém hodc khong thém chét diéu
chinh pH nhw acid formic, acid acetic bang (< 0,1%),
trietylamin (< 0,1%) dé khdo sat diéu kién séc ky tdi
wu tach déng thei 5 HCBVTV nay trong mau thir gid
lap. Sau khi tim dwoc diéu kién khéi phd téi wu, diéu
kién sac ky sé tién hanh khao sat quy trinh chiét thich
hop va thdm dinh phwong phap theo huwéng dan cla
EC-657/2002 ® bao gdbm khao sat tinh phu hop cta
hé thdng, tinh d&c hiéu, khoang tuyén tinh, gi¢i han
phat hién (LOD) va gi¢i han dinh lwgng (LOQ), d6
ding, do chinh xac. Quy trinh thdm dinh sé dwoc ap
dung xac dinh dw lwgng 5 HCBVTV trén cé trong 54
mau v&i 8 loai rau an 14, an qua dwoc thu mua tai cac
siéu thi, cho’ ddu méi trén dia ban tinh Kién Giang.

Chuén bj mau

Méu hén hop chuan lam viéc: Pha hén hop chuén
gbc clia chéat phan tich trong MeOH (10 ppm), tir dung
dich chuan géc thwc hién pha lodng bdng MeOH dé
thu dwoc dung dich hdn hop chuén lam viéc cé néng
do 0,5-1000 ppb dé thwe hién cac yéu cau phat trién,
thdm dinh va &ng dung phwong phap. Mau tréng
gia lap: 8 loai rau sach khéng nhiém HCBVTV xay
nhuyé&n, bao quan trong td lanh & nhiét do < 5 °C.
St dung phwong phap QUEChERS B 8 dwa trén viéc
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chiét HCBVTV béng acetonitril va tach khdi nwéc
c6 trong mau bang phan bd 16ng 16ng nhé mubi
magnesi sulfat (MgSO,). Dich chiét dwoc lam sach
bang phwong phap chiét phan tan pha ran (d-SPE)
dé loai cac acid hiru co, nwéc con dw va cac thanh
phan khac nho chat hdp phu PSA, GCB va MgSO,.
Dich chiét cudi cung dwoc phan tich bdng phwong
phap LC-MS/MS.

M4&u thir: Mau rau thu thap dwoc xay nhuyén, bao
quan trong td lanh & nhiét @6 < 5 °C. Can chinh xac
khoang 3 g mau cho vao éng ly tam 15 mL, thém
300 pL hén hop chuan CYHA, CYPER, PER, DELTA
va CYFLU (1000 ppb), thém 2700 uL ACN (chra 1%
acid acetic) viva di 3 mL, l&c manh 1 phat; thém 0,3

g CH,COONa va 1,2 g MgSO, khan, vortex 1 phat, ly
tam 6000 vong/phut, trong 4 phat. Hat 2 mL dich cho
vao 6ng ly tam 15 mL c6 chra 300 mg MgSO, khan,
100 mg PSA va 15 mg GCB, vortex 2 phut ly tam
trong 4 phuat. Hut chinh xac 1 mL dich, pha loéng voi
1 mL nwéc, loc qua mang 0,22 uym cho vao vial, phan
tich LC-MS/MS.

Két qua va ban luan

Diéu kién khoi ph6 téi wu

Ché d6 MRM xac dinh hai ion san phém rng voi
mdi chat. lon ¢6 tin hiéu I&n va én dinh hon dwoc
st dung dé 1am ion dinh lwong (dl), ion con lai dwoc
dung cho muc dich dinh tinh (dt). Cac théng sé khoi
phd téi wu dwoc trinh bay & bang 1.

Bang 1. Két qua khdo sat diéu kién MS t6i wu céc chét phén tich

Chat lon phén ti lonphdn  Nhiétkhi héa Toc dé dong khi Thé maoquan Thécone  Néng lwong Ghi chi
phan tich ban ddu manh hoi (°C) héa hoi (L/h) (k) V) va dap (V)
DELTA IM+NH,J 281 24 15 d
5230 181 24 35 dt
CYHA [M+NH,J* 225 25 15 d
467,3 141 25 50 dt
CYELU [M+H]* 193 20 15 a
4352 181 500 1000 4 20 30 dt
CYPER [M+H]* 191 30 10 d
4160 163 30 25 at
[M?g';‘*] 281 45 15 d
PER M+|:I -

[ 410 (]) 183 28 15 dt

Diéu kién sac ky thich hop: Pha tinh: Cot Agilent
Poroshell 120 Phenyl - Hexyl (150 mm x 4,6 mm X
2,7 ym). Pha déng MeOH - CH,COONH, 5 mM trong
nwéc (99 : 1), chwong trinh déng dong, thé tich tiém
mau 10 uL. Téc d6 dong 0,7 mL/phat.

Quy trinh x& ly mau thich hop

Dwa trén nén tdng ctia phwong phap QUEChERS B,
st dung dung méi chiét la ACN c6 hoac khéng cé
thém ammoni acetat, acid acetic 1%, lam sach dich
chiét bang PSA véi lwvong khac nhau da dwoc khao
sat. Két qua hiéu suét chiét cho thay quy trinh chiét
c6 st dung acid acetic 1% va lwgng PSA trén 100
mg cho d6 thu hdi cia DELTA, CYHA va PER déu dat
trén 80%, tuy nhién dé thu hdi ctia CYFLU va CYPER
déu thap, chi khodng 50%. Khi cho natri acetat vao
lam hé dém 6n dinh pH trong mdi trwdng ACN co
acid acetic 1% thi dd thu hdi clia ca 5 chat déu nam
trong khoang 85-105,1% trong khoang quy dinh ©
cao hon nhiéu so v&i cac quy trinh con lai khéng st

dung acetic 1% va PSA.

Tham dinh quy trinh phan tich

Tinh twong thich hé théng

RSD% cuia cac théng sbé thdi gian lwu, dién tich
dinh, hé s6 bat déi cia CYHA, CYPER, PER, DELTA
va CYFLU déu nhd hon 8% nam trong gi¢i han cho
phép, do d6 thiét bi cé dd dn dinh dd chinh xac cao,
dap (rng yéu ciu cho phan tich 1.

Tinh dac hiéu

MAau trdng phai khéng dworc cho tin hiéu chat phan
tich, trong khi mau thr gia lap phai cho tin hiéu chat
phan tich tai thdi gian lwu trung véi thoi gian lwu trén
mau chuan. Khi thém chun vao mau thir gia lap, tin
hiéu va dién tich pic tai thdi gian lwu cGa cac chat déu
tang lén rd rét. Ty 1é cla ion xac nhan chia cho ion
dinh lwong thu dwoc trén mau chudn va thir cla tirng
chét phan tich nam trong khoang quy dinh 1. Két qua
tinh dac hiéu ctia DELTA dwoec trinh bay & hinh 2.
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METHOD VALIDATION_OPTIMUM CONDITION

Méu hdn hep chuén DEL CYHA CYFLU CYPER PER 50 ppb trong méu tréing MRM of 12 Channels
16, 3.57 a oI reR)
141757 1.11e6]
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Hinh 1. SKD m4u hén hop chuén trong méu tréng
& diéu kién ti wu
Khoang tuyén tinh, dwong chuén va giéi han phét
hién, gi&i han dinh lwgng, dé ding, d6 chinh xac
Céac duong chuan dwoc thiét 1ap dwa trén phan

METHOD VALIDATION_SPECIFICITY
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Hinh 2. SKD mé&u tréng, méu tréng thém chuén va chuén
trong dung méi ctia DELTA diéu kién t6i uu

mém cua thiét bi (Masslynx 4.1). Két qua tinh tuyén
tinh LOD, LOQ, d6 dung, dé chinh xac dwgec trinh bay
& bang 2.

Bang 2. Khoang tuyén tinh, phuong trinh hdi quy, LOD, LOQ, dé ding, do chinh xac

Chét phn tich Kh?éng tuyén Phuong trinh Hé s6 xdc dinh LoD Loq Ti Ié thu hoi %
tinh (pph) hoi quy (R) (ppb) (ppb) (n=9 RSD (n=9)

DELTA y = 695,34 + 756,22 0,9981 0,013 0,04 97,1105 5,06

CYHA y =100,69x + 73,15 0,9991 0,050 0,15 98,1-105,1 6,10

CYFLU 0,5-150 y =308,78x +719,18 0,9965 0,005 0,015 85,4-95,3 5,36

CYPER y = 276,02x + 667,14 0,9979 0,005 0,015 92,1-104,2 723

PER y = 84,04 + 226,88 0,9978 0,020 0,07 85-104,8 4,66

Nhén xét: Trong khodng ndng d6 khao sat clia cac
cuc tbng hop déu dat tinh tuyén tinh véi gia tri R
> 0,997 v6&i khoang tuyén tinh rong (0,5-150 ppb),
gia tri LOD (0,005- 0,5ppb) va LOQ (0,015- 0,15 ppb)
d&c trwng cho phan tich khéi phd va cé gia tri nho
hon mic dv lwong téi da cho phép (MRL) cla céac
HCBVTV phan tich, nén dap rng dwoc yéu cau tng
dung cho mau thuc té dé xac dinh dw lwong cac chét
nay. Ty |& thu hdi ctia 5 chat phan tich & ba mirc ndng
dd 0,5; 1 va 1,5 MRL déu ndm trong mirc quy dinh 14
80 - 115%, v&i gia tri % RSD trung binh & 3 mirc néng
dd déu nhé hon 8% 1. Nhw vay céc chi tiéu can thiét
dé thdm dinh mot quy trinh phan tich déu dat theo
quy dinh theo huwéng dan clia EC-657/2002, vi vay c6
thé ap dung quy trinh nay dé xac dinh dw lwong cla
cac HCBVTV cyhalothrin, cypermethrin, permethrin,

deltamethrin, cyfluthrin trong cac mau rau an la va
rau an qua thu thap.

ng dung quy trinh da tham dinh dé phan tich
cac mau rau an la, rau an qua

Tién hanh ap dung phan tich 54 mau cua 8 loai
rau an |4, rau an qua dwoc thu mua & 3 siéu thj trén
dia ban thanh phd Rach Gia. Két qua phat hién 36
mau (ca chua, dwa leo, khd qua, rau mubng, xa lach)
c6 dv lwgng cac HCBVTV nghién ctru chiém ti &
66,67% nhwng & mirc thap hon gia tri dw lwong téi da
cho phép quy dinh. D&c biét, phat hién 3 mau (M.07,
M.14, M.23) chira dv lwvgng permethrin (bang 3, hinh
3) vwot mrc MRL quy dinh (0,5 ppm/dwa leo; 1 ppm/
ca chua) @,

(Xem tiép trang 198)
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oA 4 r
Nghién ciru tng dung... (iép theo trang 171)
Bang 3. Két qua méu rau &n qua c6 dw luong PER vuot mire MRL quy dinh

Miu Noi Loai rau an I4, HCBVTV (mg/kg)

thu mua rau an qua DELTA CYHA CYFLU CYPER PER
M.07 C1 Dua leo <MRL 1,97
M.14 C1 Cachua <MRL 2,76
M.23 C2 Cachua <MRL <MRL 3,60
PER PER PER
17082020_Mau 7_01 L1 SmoathiMn, 152) 17082020_Mau 14_01 L1 Smooth{Mn, 1x2) 17082020_Mau 23_01 L1 Smooth(Mn, 1x2)

PER PER FER
100 147 10 3.47 10 347
% % %

o

min
2.00 4.00

Tzbo 4

Hinh 3. SKD méu M.07, M.14, M.23 chira PER vurgt mire MRL cho phép

Két luan

Nghién ctru da xay dwng thanh céng quy trinh dinh
tinh, dinh lwong déng thoi dw lwong cac HCBVTV
cyhalothrin, cypermethrin, permethrin, deltamethrin,
thwong s dung trén rau &n 14, rau an qua bang
phwong phap LC- MS/MS. Quy trinh phéan tich dwoc
thdm dinh dat theo hwéng dan cta EC-657/2002 c6
tinh chon loc, dd chinh xac, dé nhay, tin cay cao va
dwoc (ng dung thwe t& dé kiém soat chat lwong cla
54 mau cla 8 loai rau an 14, rau &n qua thu thap tai
3 siéu thj va chg' dau méi thudc thanh phé Rach Gia,
Kién Giang.
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