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SUMMARY

DEVELOPMENT OF MATRIX SOLID PHASE DISPERSION (MSPD)
METHOD FOR THE DETERMINATION OF PESTICIDE RESIDUES
IN TEA BY LC-MS

A matrix solid-phase dispersion (MSPD) method was developed to extract and
determine methomyl and imidacloprid in tea products using the mixture of silica gel
and zirconia-modified activated charcoal as dispersant sorbent and clean-up sorbent.
The best results were obtained using the mixture of CH;CN:CH;COOC;Hs:CsHsCH;
(13.5:1.5:5.0, v/v/v) as eluting solvent. The procedure has got the best recoveries for
two pesticides. Mean recoveries from seven replicates ranged from 87.5% to 103%
with relative standard deviation between 4.8% and 10.4%. The method detection limit
(MDL) was in 0.013mg/kg and 0.058mg/kg for methomyl and imidacloprid,
respectively. The sample preparation time is about 40 min. This method is more
environmental-friendly with only 30ml solvent consumption.

1. DAT VAN PE dén san luong tra nhu nam bénh, con
San phidm tra bao gdm tra xanh va tra tring va c6 dai, mot lugng 16n hoa chit
den v&i nhitng dac tinh chéng oxi hoa bao vé thuc vat (HCBVTYV) da duoc su
va nhitng anh hudéng c6 loi cho suc dung. Theo tong hop cua Chi cuc
khoe con ngudi nén da duogc ti€u thu BVTV Lam Déng, nam 2012, luong
trén khip thé gi6i trong nhiéu thap ky thudc BVTV st dung trén ciy che tai
qua. Tuy nhién, trong nhitng nim gan Lam Pong khoang 869.5 tan; trong do,
day, dé chong lai nhitng yéu t6 giy hai c6 352.5 tin thubc trir sdu, 423 tan
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thudc trir bénh va 94 tan thude trir co.
Véi lugng lon HCBVTYV duge st dung
ma trong nhirng nam gan day cac quoc
gia da thiét 1ap cac muc du luong toi da
cho phép (MRLs). Cac mirc MRLs cling
thay d6i lién tuc nhim tao ra hang rao
k¥ thuat khat khe hon cho san pham tra.
D3 c6 rat nhidu cong trinh cong bd vé
phuong phap chuan bi miu cho phin
tich du lugng HCBVTV; cac cong trinh
nay chu yéu tap trung vao xir 1y nén
mau, luvgng dung moi va ky thuat chiét
nham giai quyet bai toan vé thoi gian
chudn bi mau. N6i trdi 1én vin 1a cac
phuong phdp QuEChERS duoc gidi
thi€u vao nam 2003 bdi Anastassiades
va cac cong su. Song song v&i cac
phuong phap QuUEChERS dugc st dung
rong rdi, mot sé 16n cac phong thi
nghiém ciing dang cai tién va dua vao
tmg dung phuong phap chuin bj miu
bang k¥ thuat phan tan pha rin nén miu
(Matrix Solid Phase Dispersion -
MSPD) [1, 2]. Trong cbng trinh nay
ching té6i phat trién phuwong phap
MSPD dé& Iy trich hai loai HCBVTV
(methomyl and imidacloprid) cé trong
mau tra véi viéc st dung hdn hop silica
gel va than hoat tinh cé ph6i tron thém
zirconi nhuv 13 chat hap phu dé phan tan
trong nén mau va lam sach dich trich
nham loai trir yéu t6 anh hudng cla
nén mau, bao gém ca viéc loai trir cac
sdc t6 thuc vat [3, 4]; Xac dinh ham
lwgng clia ching bang LC-MS.

2. THUC NGHIEM

2.1. Thiét bi, dung cu va Hoéa chét
2.1.1. Thiét bi, dung cu

- Hé séc ky 1ong cao 4p gin khdi phd,
LC-MS 2020 cua hang Shimadzu, Nhat
Ban. Cot C18 (150mm x 2.1mm), kich
thuoc hat 5 um; cot bao vé (40mm x
2.1mm).

- May nghién miu bang inox TS-530
Tiross, Pai Loan. Cac cdt chiét b?mg
thuy tinh loai 10ml (9cm x 2cm) va
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dung cu thuy tinh cac loai trong phong
thi nghiém.

- May nudc cat hai lan Automatic
waterstill cua hang 4 Lab Tech

- May loc nudc si€u sach cua hang
ElGa, Vuong quéc Anh

- Ta siy Memmert cua Dtc, ¢6 dai
nhiét d 30°C — 300°C

2.1.2. Héa chit

- Silica gel 60 cta hang Merck (70 —
230 mesh), Cong hoa Lién bang Duc,

- Na,SO, tinh khiét phan tich ctia hang
Merck, duoc sy & 150°C qua dém va
bao quan trong binh hit 4m.- Than hoat
tinh cia hang Merck dugc diéu kién hoa
v6oi1 dung dich HCI 3N, dun nong nhe
trong 30 phut & 80°C, tién hanh loc
nong. Phan than sau khi loc duoc cho
vao cdc chia dung dich ZrF, 5M; diéu
chinh moi truong cua dung dich té1 pH
~ 8 v&i NH4OH; dit cdc trén may khudy
tir, khudy lién tuc qua dém. Sau khi loc,
rira than véi nudc cat nhidu 1an; tiép tuc
rira than bang cach chiét v6i acetone.
Sau d6, sdy than & 130°C—150°C trong
vong 24h. Trudc khi tién hanh thi
nghiém than nay duoc phdi tron véi
silica gel 60 theo ti 1& 1: 2 (m/m). Hon
hop C-Zr-Si nay dugc siy & 130°C —
150°C trong vong 24h va duoc bao
quan trong binh hat m.

- Cac chat chuan methomyl va
imidacloprid dugc mua tur hang Fluka,
Diic va déu c6 do tinh khiét 99.7%.
Dung dich gbc va cac dung dich lam
viéc duogc chuan bi trong CH3CN.

- Céc hoa chiat CH;CN, CH3;COOC,Hs,
Cs¢HsCH3;, HCOOH déu la dang tinh
khiét dung cho HPLC cuta hing
Scharlau, Tay Ban Nha.

2.2. Ly trich HCBVTV trong nén
miu tra bang ki thuiat MSPD

2.0g miu tra den di duoc dong nhat hoa
bang may nghién miu, duoc tron déu
v6i 0.5g hon hop C-Zr-Si. Sau khi tron
déu, toan bd phan mau va hdn hop C-



Zr-Si duogc chuyén dinh lugng vao cot
chiét thuy tinh loai 10ml (9cm x 2cm)
da chia san 1.0g hon hop C-Zr-Si &
cudi cOt chiét. Toan bd co chit nén
trong coOt chiét dugc nén lai va phu Ién
16p co chit mdt 1op Na,SO, khan,
khoang 2cm. Dung 5ml CH3;CN thim
wét tr tir toan bo co chit trong cot chiét.
Sau d6 tién hanh giai hip du lwong ra
khoi cot bang 25ml hdn hop dung méi
CH;CN:CH3COOC;Hs:C¢HsCHj3
(13.5:1.5:5.0, v/v/v). Toan bo dich giai
hdp duoc 1am bay hoi dén kho, hoa tan
can voi 2ml CH3CN, loc qua syringe
mang PTFE 0.22mm. Bom 5pul vao thiét
bi LC theo chwong trinh va cac thong sd
hoat dong thiét bi nhu sau:

+ Tdc dd dong pha dong 0.13ml/phat.
Pha dong chira 0.13% HCOOH/CH;3;CN
(dung moi A); 0.07% HCOOH/H,O
(dung méi B); vai ty 1& cac thanh phan
pha dong A : B =23% : 77% (v/v) va
chuong trinh gradient dung moéi nhu
duoc moé ta & Hinh 1.

+ Pau do MS véi cac thong sé Drying
gas = 13.6 L/phut, nebulizer gas =
1.5L/phut, nhiét do DL = 250°C, nhiét
d6 khéi nhiét (heat block) 200°C.
Nguon ion hoa ESI (+). Thoi gian luu
va manh SIM cua cac hoat chit khao sat
tuwong ung: methomyl (Rt = 4.73 phut;
m/z 163 164), imidacloprid (Rt = 5.56
phit; m/z 256 258)
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Hinh 1. Chuong trinh gradient dung
maoi pha dong
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3. KET QUA VA THAO LUAN

3.1. Anh huong cia dung moi giai
hap den hiéu suit thu hoi

Xét vé& do phan cuc, methomyl véi hé
s6 octanol/nudc (log Poyw = 0.6) phan
cuc hon so véi imidacloprid voi hé¢ )
octanol/nudc (log Py = 0.8). Do do, dé
giai hap methomyl va imidacloprid voi
hiéu suat cao nhat, ma chi tac dong dén
mdt phan nhoé nhitng chit da lwong khac
trong nén mau, mdt diy cic dung moi
mot cAu tir, hai hodc ba ciu tir d3 duge
dua vao khao sat véi cac do phan cuc
khac nhau. Két qua trén bang 1 cho thiy
v61 hé dung moéi ¢c6 do phan cuc qua
cao hodc qua thip ciing déu cho két qua
khong tét. PO phan cuc tuong dbi cia
hé dung méi 3 va 5 ndm trong khoang
4.44 va 4.85, so v61 hé dung moi 4 va 7
voi do phan cuc tuong ung 4.67 va
4.59. Tir két qua khao sat nay cho thay,
ngoai yéu t6 do phan cuc thi luc giai
hap cta dung moi dbi voi chat hap phu
cling dong vai tro khong nho, khi cac hé
3 cau tir 5, 6 va 7 véi dod phan cuc tuong
ung 4.85; 4.76 va 4.59.

Bang 1. A?nh’hmj"ng cua dung moi giai
hap imidacloprid
va methomyl trén cot den do thu hoi

R O Do thu hoi (%R)
ST He dungAmm g Metho | Imidaclo
T hap )
myl prid
1 | CH;CN 15.5 10.2
3, viv)
22, vIv)
CH3CNI C6H5CH3
4 (1317, viv) 73.1 70.5
CH3CNCH3COOC2H
5 | s5CHsCH; (13.5:1.5:| 529 68.8
5, VIVIv)
CH3CNCH3COOC2H
6 | s:CeHsCH; (13.7:03:| 80.3 87.2
(RYA7A%)
CH3CNCH3COOC2H
7 | 55CHsCH; (12.7:03:| 87.6 100
7, VIVIV)




3.2. Anh huéng ciia luu toc qua cot
dén hiéu suit thu hoi

Ciing nhu chiét pha ran, luu tbe qua cot
c6 anh huong nhidu dén hiéu suat thu
hoi. Vi chiét pha rin cac chit dugc hip
phu 1én bé mit cua pha ran. Trong khi
d6 voi MSPD cac tuong tac dién ra da
dang hon nhiéu. Do dé yéu t6 luu tdc
rit dugc quan tAm. V&i nhitng téc do
16n, can bang dong giita cac twong tac
chua duoc thiét lap kip thoi din dén
hiéu suat thu hdi khong dat dwoc nhu
mong mudn. Két qua trén hinh 2 cho
thiy hiéu suit thu hoi 6n dinh dat duoc
trong khoang gia tri luu téc 0.5 —
0.7ml/phut.
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Hinh 2. Anh hwéng ciia luu téc qua cét
den hiéu suat thu hoi

3.3. Anh huwéng cia ti 1& miu/chit
phin tin (chit hip phu) dén hiéu
suit thu hoi

Ti 16 mau/chit phan tan duoc khao st &
5 muc 1:1; 2:1; 1:2; 3:1; 4:1 (m/m).
Viéc gia tang luong chat hip phu lam
giam anh huong cta nén mau nhung
khong dang ké, dong thoi ciing lam
giam hiéu sudt thu hoi. Két qua trén
Bang 2 cho thdy hiéu suit thu hoi t6t
nhat nhan duoc véi ti 16 4:1 (2g miu :
0.5g chat hap phu)

Bdng 2. Anh hwéng ciia ti 1é mau/chdt
phan tan den hiéu sudt thu hoi

Hiéu suat thu hoi (%R) — lugng

Hoat chdt | méu : lugng chét hdp phu (m/m)

1:1 2:1 1:2 3:1 4:1

Methomyl | 47.6 | 60.6 | 42.8 | 72.4 | 88.3

Imidacloprid | 52.3 | 78.7 | 50.2 | 84.3 | 102

3.4. P thu hoi, do lip lai, d tai lip
va gi¢i han phat hién cia phuwong
phap

Do thu hoi, d6 lap lai, do tai lap va gioi
han phat hi¢n cua phuong phdp dugc
thuc hién voi 7 1an phan tich trén cung
mdt mau tra den, véi mot lwong chuin
¢ dinh duoc thém vao miu tuong mg
véi cac hoat chit khao sat dé duoc ham
lugng methomyl (0.05mg/kg) va
imidacloprid (0.12mg/kg). Do lap lai va
do tai lap dugc danh gia thong qua gia
tri d 1éch chuan twong dbi (RSD). Gidi
han phat hi¢n cua phuong phdp dugc
thiét lap trén co s do 1¢ch chuén cua 7
1an thi nghiém lap lai va gia trj thong ké
tsudent MOt phia véi bac tu do n-1 va
mirc ¥ nghia 99% [5]. Két qua trén
Bang 3 cho thiy phuong phap c6 d6 thu
hoi, d6 lap lai va @6 tai lap kha tét khi
so sanh voi gia tri RSD tinh theo ham
Horwitz.

Bang 3. Két qua tham dinh phwong

phap

bo D6 lip Gidi han

) thu lai (;k) b9 tai phat

Hoat chat hoi | o lap (**) | hién
(%R, RS‘]’) %RSDy | (MDL,

n=7) ! n=7)

Methomyl | 87.5 | 4.8 4.3 0.013
Imidacloprid | 103 | 10.4 10.5 0.058

(*) — Repeatability relative standard
deviation; (**) — Reproducibility
relative standard deviation

Két qua d6 thu hdi ctia methomyl dat
dugc & muc twong dbi kha, c6 1& phan
nao do mot sé yéu t6 nhidu trong nén




mau van chua duoc loai bo triét de gay
ra. C6 thé thay phan nao qua yéu tb
nhiéu trong phd SCAN trén Hinh 3a véi
cac manh m/z 325 va m/z 347. Va cling
chinh cac yéu t6 nhidu voi cac manh
m/z 297 va m/z 319 trén Hinh 3b phin
nao da anh huong dén hiéu suét thu hoi
cua imidacloprid. Tuy nhi€n, theo cac
tiéu chi dua ra boi mot sO to chuc trén
thé gi6i vé viéc thaim dinh phuong phap
thi cac gia tri do thu hdi nay hoan toan
phtl hop va niam trong dai do thu hdi 70
—120% [6]
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Hinh 3a. Phé SCAN ciia methomyl trong
nén mau tra chiét bang phwong phap
MSPD
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Hinh 3b. Phé SCAN ciia imidacloprid trong
nén mau tra chiét bang phwong phdp
MSPD

4. KET LUAN

Phuong phap MSPD da dugc nghién
clru, cai tién dé tach cac hoat chat
methomyl va imidacloprid trong nén
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mau tra den. Sau khi duoc tach chiét,
lam giau va lam sach chi trong mot
buéc chuin bi mau, methomyl va
imidacloprid dd duogc xac dinh bang ky
thuat LC-MS. Véi luong mau 2g; luong
chat hap phu dung phan tan miu 1 0.5g
va 1.0g st dung cho vi¢c lam sach dich
trich; luong dung moi tiéu thuy 30ml;
thoi gian ly trich hoat chat khoang 40
phiit/mau; hiéu sudt thu hoi dat 87,5%
d6i voi methomyl va 103% ddi véi
imidacloprid, k¥ thuat MSPD hoan toan
dap tng yéu cdu tich va xac dinh
methomyl va imidacloprid trong nén
mau tra den. Phuong phap nay ciing ¢
thé duoc ap dung dé xac dinh HCBVTV
trén trong cac nén mau khac nhu dugc
liu, trdm tich, dat,...

TAI LIEU THAM KHAO

1. Bozena tozowicka, = Magdalena
Jankowska, Ewa Rutkowska, Izabela
Hrynko, Piotr  Kaczyn’ski, Jan
Micin’ski. (2014) The evaluation of a
fast and simple pesticide multiresidue
method in various herbs by gas
chromatography. Journal of Natural
Medicines, Volume 68, Issue 1, pp 95-
111.

2. Jeong-In Hwang, Young-Hwan Jeon,
Hyo-Young Kim, Ji-Hwan Kim, Yoon-
Jeong Lee, Ju-Young Park, Do-Hoon
Kim and Jang-Eok Kim. (2011)
Application of Macroporous
Diatomaceous  Earth  Column  for
Residue  Analysis of Insecticide
Endosulfan in  Herbal Medicines.
Korean Journal of Environmental
Agriculture, Vol. 30, No.1, pp.60-67.





