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SUMMARY

DETERMINATION OF PYRACLOSTROBIN AND METALAXYL RESIDUES
IN SOME VEGETABLES AND FRUITS BY LIQUID CHROMATOGRAPHY
WITH TANDEM MASS SPECTROMETRY (LC/MS/MS)

Residue of pyraclostrobin, metalaxyl in some vegetables and fruits in Vinh city has been determined by
liquid chromatography with tandem mass spectrometry (LC/MS/MS). Samples are handled using the
Quechers method. Results obtained for 10 studies with pyraclostrobin and 6 studies with metalaxyl
content lower than LOD. The results of analysis showed that both of pyraclostrobin and metalaxyl are
in the limited range of content according to maximum content regulation of residue of plant protection
drugs in food (50/2016/TT-BYT). The detection limits are 0.019.1 03 ppm for pyraclostrobin and
0.012.10° ppm for metalaxyl. The relative standard deviations of the determinations are less than <1%

for both. Performance recovery is from 93.8 and 97.2% for both substances.
Keywords: vegetable, fruit, LC/MS/MS, pyraclostrobin, metalaxyl.

thi viéc sir dung sai muc dich, lam dung thubc
BVTV ghy ra nhiu hiu qua nghiém trong vé
mdi truong, hé sinh thai va sirc khde con ngudi
[2,3]. C&n cir theo QCVN 54:2013/BTNMT
ciia Bo Tai nguyén va Moi truong v& ngudng
cho phép ham lugng thuéc BVTV hitu co theo
muc dich sir dung dit thi hién c6 hang tram
diém 6 nhiém tdn Iwu thuéc BVTV c6 mic dd
rii ro cao gdy & nhifm méi truomg nghiém
trong va diic biét nghiém trong, anh huéng dén

1. MO PAU

Viét Nam 12 mét trong nhiing quéc gia c6 thé
manh vé& xuit khdu nong nghiép, véi diéu kién
khi hau nhiét déi gi6 mua rédt thuén lgi cho
phat trién néng nghiép, nhumng ciing tao diéu
kién cho su phat trién cua cac loai su bénh ¢6
hai. Viéc sir dung thubc bao vé thyc vt
(BVTV) dé phong trir sau hai, dich bénh bao
vé cy trdng d6ng vai trd quan trong trong phat
trién néng nghiép & nuéc ta. Cung voi phén

bén, thuéc BVTV 14 yéu td quan trong dé béo
dim an ninh luong thyc qudc gia. Thudc
BVTV d4 dugc sir dung rng rdi & nudc ta tir
nhimg nam 1960 v6i myc dich phéng trir dich
hai bao vé cy trong, phong chéng sét rét. Do
d6 thubc BVTV gén lién véi tién by san xudt
cong nghiép vé quy md, s6 lugng, chiing loai
ngay cang ting. Tuy nhién ngoai mat tich curc

mdi trudong va sirc khoe cong dbng. Viéc phin
tich va kidm soat ham lugng cic thanh phin
gy hai c6 trong thudc BVTV I3 hét stc cin
thiét, gép phén bao vé sirc khoe con ngudi va
hé sinh thai. Hi¢n nay, dé xéc dinh ham lugng
cac hoat chit trong thuéc BVTV, c6 nhidu
phuong phap phén tich nhw: séc ky khi, sic ky
léng hiéu ndng cao (HPLC), tuy nhién phuong



hap sic ky long khbi phd (LCi/MS/MS)A duge

{:ra I(:hqm cho nghién ciru vi c6 do nhay, d6 chen
15c va do chinh xdc cao, phit hop v6i muc dich
phﬁn tich lwong véf [1,57].

2. THYC NGHIEM

2.1. Thiét bj va héa chat

2.1.1. Thiét bj b
Tét ca cac phép do déu dugc thuc hién trén
may phan tich sic ky long khoi phd
(LC/MS/MS) Agilent Technologies 642?
Triple Quad bao gdm: bd phén bom dung méi,
bé loai khi, bd phan diéu nhiét va detector MS,
cot sic ky EC-Cis (2,1 x 150 mm, 2,7pm).

Cac thiét bi khac: Can phan tich dé chinh xé4c
0,0001 gam, ti sdy, may do pH (PL-600), may
hit chén khong, méy ly tim Mikro 22R, bé
siéu &m (LC60H).
2.1.2. Hoéa chit
Tét ca céc loai hoa chét sir dung trong nghién
ciu déu 1a hoa chit tinh khiét phan tich
(merck) nhu: Chat chuin pyraclostrobin va
metalaxyl, axit foormic (HCOOH), methanol
(MeOH), acetonitril (ACN) déu thudc loai
dung cho LC/MS/MS, MgSO, khan, axit axetic
— natri axetat, NaCl, natri xitrat, PSA, axit
formic, nuéc cit dé jon.
Dung dich chudn géc 1000 ppm: Can chinh

xac 10mg chét chuin cho vao binh dinh mirc-

10ml. Hoa va dinh mirc dén vach bing MeOH.

2.2. Chuéin bj miu phan tich

Céc miu rau, qua duoc thu thip trén thi truong
(cho va siéu thi) trén dia ban thanh phd Vinh.
Céc logi mAu sau khi 14y v& phong thi nghiém
dugc cét, can va ma hoa, ky hiéu mu thir ty:
MI —M12 va dugc tién hanh bao quan trong tu
lanh ¢ nhigt do phi hop, tén va ky hiéu cac
mAu rau, qua duoc thé hién & bang 2.

Miu duge xir 1y theo ki thudt phan tich
Quechers. MAu dugc xay nhé dén kich thude
Ph hop, cén 5,000 (g) m3u cho vio 6ng ly tam
nhya 50ml sau d6 cho 1in ot 0,5g NaCl +
03¢ natricitrat (CcHsNa;07.2H,0) va 0,5g
natri hidrocitrat (CsHaNazo-;.l,SHzO). Thém
chinh x4c 10ml ACN va dénh siéu 4m trong 15
phut. Sau d6 thém 4g MgSO0,rdi dem di ly tdm
Vi toc 49 5000 vong/phit trong 5 phit, Hat
lay 4ml dung djch sau ly tdm cho vao ong
15ml ¢6 chia 100mg PSA va 600mg MgSO,
tién hanh siéu am trong 5 phit, sau d6 tiép tuc
dem di ly tdm véi téc d6 5000 vong/phit trong
5 phut. Tién hanh lpc qua diu loc 0,22 pm, cho

vdo vial va tién hanh phan tich trép hé théng ‘
sic ky long khéi phd (LC/MS/MS),
MAu thém chuén dugc tién hanh theo quy trinh
twong tu nhu cdc méu thyrc phim,
3.KET QUA VA THAO LUAN
3.1. Két)qua nghién ctru céc thong 8 do t5i uy aé
dinh lugng pyraclostrobin va metalaxyl
Céac phép phén tich pyraclostrobin va metalaxy]
déu dugc thyc hién trén thiét b phan tich siic ky
16ng khoi phé 2 14n (LC/MS/MS) theo didy kién
t8i wu da khdo sit nhw sau: cot séc ky EC-Cy
(2,lmm x 150 mm, 2,7um), pha déng: MeOH
(A) — nuée chira 0,1% HCOOH (B) theo ti 1
65:35 (v/v) chay gradien, téc do dong: 0,25
mV/min; thé tich tiém mAu: 3,0 pl; nhiét do budng
¢dt: 30°C; thoi gian phan tich 10 phit. Bidu kign
khdi phd bao gdm ngudn ion héa ESI, loai jon
duong, nhiét d9 nguén ion héa Ia 300°C, ché do
chay MRM, pyraclostrobin véi ion so cip m/z
388,0 va ion thir cap m/z 163,0; metalaxyl véi ion
50 cAp m/z 280,2 v ion thir cdp m/z 192,1.
3.2. Két qua xiy dung dudng chudn, xic
dinh gi6i han phat hién, gi6i han dinh
lwgng, ¢ lip lai, hiéu suit thu hdi.
Chudn bj cic dung dich chuin hdn hop
pyraclostrobin va metalaxyl c¢6 ndng d6 0,003-
30 ppm tir dung dich chudn gbc ban diu
1000ppm. Tién hanh do trén heé théng
LC/MS/MS theo céc diéu kién da chon tai muc
3.1. Két qua nghién ctru xy dyng dudng
chuén; gi6i han phat hién (LOD) va gi6i han
dinh lrong (LOQ) tinh toan dya vao dudng
chuén va theo quy tic 30; RSD ciia 10 phép do
I3p lai dugc thé hién trong bang 1: hinh
anh dai dién cia mjt sb séc dd chudn thé hién
trong hinh 1.
Badng 1. Phuong trinh duwong chudn, gioi han
phdt hién, giGi han dinh lugng, d¢ Idp lai ciia

phurong phdp

pyraclostrobin metalaxyl
Phuong Y =306,1720 x Y =179,3793x
trinh +75,8613  +62,7846
dudng
chuén ‘
LOD (ppm)  0,019.107 0,012.10°
LOQ (ppm)  0,057.10°  0,049.103
RSD (%) 0,63 0,41

Hésotwong  0,9991 0,999
quan (R?)
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Hinh 1. Sée dé chudn pyraclostrobin va metalaxyl
Tir két qua bang 1 va hinh 1 cho thy: céc
dudng chudn xay dyng dugc déu c6 hé so
twong quan R? > 0,999, céc gia tri LOD, LOQ
phan anh d nhay cao va gid tri RSD% thap
phén anh do lap lai ddm bao va phuong phaP
séc ky 16ng khéi phd (LC/MS/MS) dugc s

dung phit hgp cho qud trinh dinh lugng
pyraclostrobin va metalaxyl.
Higu suét thu hdi dugc xdy dung trén viéc
thém chudn pyraclostrobin vi metalaxyl c6
ndng d6 3ppm vao miu thuc ca tim, sau dé xéc
dinh lai lugng thém chuén ndy bing phwong
phép LC/MS/MS. Két qua phan tich va tinh
todn thu dugc hiéu suit thu hdi déi vei
pyraclostrobin va metalaxyl 14n lwot 12 95,8 va
97,2%. Nhu viy gié trj hiéu sudt thu hdi cao
phan anh phwong phap phén tich c6 d¢ ding
dam bdo, céc ket qua phan tich c6 du d9 tin
cdy.
3.3. Két qua xac dinh ham lwgng
pyraclostrobin va metalaxyl trong cic miu
nghién ciru
Tién hanh xir Iy c4c mAu nghién ciru theo muyc
2.2, cac didu kién phén tich trén hé théng sic
ky long khéi phd (LC/MS/MS) thé hién trong
muc 3.1 va dudomg chuin xdy dung dugc trong
bang 1, tién hanh dinh lrgng pyraclostrobin va
metalaxyl trong 12 méu rau, qua, két qua phan
tich va tinh toan dugc thé hién trong bang 2
Bang 2. Ham lugng pyraclostrobin va
metalaxyl nghién ctru (mg/kg)

*Miu  Pjadiém pyraclostrobin metalaxyl
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Theo thong tir s6 50/2016/TT-BYT cta B§ Y
t& ngay 30 thang 12 nim 2016 vé viéc Quy
dinh gi¢i han toi da du luong thudc bao vé



thuc vat trong thuc pham [4], k&t qua phan tich
ha.m lrgng pyraclostrobin va m~etalaxyl ; trong
chc miu rau, qua dbi voi ¢ic mBu thu thép déu
dui ngudng gioi han cho phép hodc nho hon

giéi han phat hién.
4. KET LUAN |
Trén cac dbi tugng nghién cinu, da khao st
gidu kién phén tich va xay dyng céc phuong
winh duong chuin xdc dinh ham lwgng
pyraclostrobin va metalaxyl trén he thng sic
ky 1ong khdi phd (LC/MS/MS). i
Két qua thu duoc khi tién hanh do 12 mau
nghién cru cho thiy: pbi véi pyraclostrobin co
10 mAu khong cho tin higu, méu ca tim (M8)
cho két qué cao nhat 1a 0,0031 mg/kg. Poi véi
metalaxyl c6 5 miu khéng cho tin hi¢u, mau ca
tim (M8) cho két qua cao nhét 1a 0,0970
mg/kg. Tuy nhién ham lugng c4c chét nghién
ciru déu nim dudi ngudng cho phép ciia BY Y
té.
Panh gi4 & nhay cao ciia phwong phap phéan
tich dugc phan anh qua gid trj gi6i han phét
hién (LOD) va gi6i han dinh lugng (LOQ) theo
quy téc 3c. Qua két qua thuc nghiém va tinh
to4n céc gia trj cia pyraclostrobin ¢6 LOD =
0,019.10% ppm, LOQ = 0,057.10* ppm, cla
metalaxyl ¢6 LOD = 0,012.102 ppm, LOQ =
0,049.10% ppm. D I3p lai cao thé hién qua gi4
tri RSD% & ving ndng do thip 10ppb déu
trong ngudng cho phép (theo két qua nghién
ctru thi RSD <1% trong khi giéi han theo
AOAC phai dim béo 1a RSD < 21%). B diing
clia qué trinh phén tich va phuong phép phin
tich duoc thé hién qua gi trj hi¢u suét thu hdi.
Tién hanh x4c dinh hiéu suft thu hdi dbi véi
 pyraclostrobin v metalaxyl cho két qua lan
luot 13 95,8 va 97,2% dap (mg tiéu chuin
“AOAC,
V6i chc k&t qud nghién ctru trén cho thiy
phuong phép sic ky long kh6i phd
(LC/MS/MS) ¢6 d6 nhay cao, dép (mg vige
dinh lwgng ham lwong céc hoat chét c6 trong

thubc BVTV, cac két qua phan tich 2 chit i
lugng pyraclostrobin va metalaxyl c6 dg ding
dam bao.
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