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SUMMARY

DETERMINATION OF METHYL PARATHION AND METHIDATHION RESIDUES
IN GOLDEN CAMELLIA FRESH-LEAVES BY A CHROMATOGRAPHY-MASS
SPECTROSCOPY COUPLED QUEChERS EXTRACTION METHOD

In this work, a gas chromatography—mass spectrometry (GC-MS) coupled QUEChERS extraction
method has been introduced for the determination of methyl parathion and methidathion in the Golden
Camellia fresh-leaves. The target analytes were isolated from real matrix by using QUEChERS
technique. The extracted supernatants were analyzed on GC-MS system with an Agilent DB-5 MS
capillary column (30 m x 0.25 mm x 0.25 um) at an optimized temperature program and helium gas.
The method detection limits (MDL) are of 20 and 17 ng/g for methyl parathion and methidathion,
respectively. The method quantitation limits (MQL) are of 67 and 57 ng/g for methyl parathion and
methidathion, respectively. Other important parameters of the analytical method were also validated
and presented. The method was applied for quantitation of methyl parathion and methidathion in
several Golden Camellia samples collected from the local markets in Hanoi.
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1. MO PAU cac hop chit c6 hoat tinh sinh hoc. Mot
Che hoa vang, tra hoa vang hay con goi la kim flavonoid mdi, sexangularetin 3-O-(2"-O-(E)-
hoa tra (danh phap: Camellia chrysantha) la p-Coumaroyl-B-d-Glucopyranoside), cung véi
mot loai thuc vat hat kin trong ho Theaceae, 9 hop chét flavonoid da biét, da duoc phéan lap
dugc tim thay ¢ Trung Qubc va Viét Nam. Tra tir hoa cua cy tra hoa vang [2]. Dé dam bao
hoa vang 14 loai cdy quy hiém, c6 nhiéu gi tri ning suit cdy trong, hoa chat bao vé thyc vat
sir dung nhu dé ldy gd, co thé lam cay trong (HCBVTV) did dugc st dung lau nay. Tuy
tang dudi ¢ cac dai rimg phong hg, trong lam nhién, do viéc su dung khong dung cach va
cdy canh va dugc li€u, co tac dung phong va quéa lam dung vao thudc, ching lai gy ra tac
chéng cac bénh huyét 4p, tim mach, tiéu dong ti€u cuc dén strc khoe ngudi tiéu dung,
duong, u budu [1]. Thanh phan héa hoc trong dic biét néu co ton du trong dugc liéu.

tra hoa vang hién van dang dwoc nhiéu chuyén Methyl parathion va methidathion Ia hai trong
gia nghién ctru dé phan 1ap cac chat c6 hoat s6 cac HCBVTV dién hinh thudc nhém
tinh hitu ich. Mot sb nghién ciru vé thanh phan phosphor hitu co (OP), ching 1a cic chat doc
hoa hoc cua 14 va nu hoa cay tra hoa vang cho ddi v6i hé than kinh cua con trung, dong vat va
két qua rat kha quan véi viée tim thiy mét loat ngudi. OP nhanh chéng bi phan hity bai phan
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ung thuy phan dudi anh sang, trong khong khi
va trong dit trong. Cac OP dugc sit dung phd
bién & Viét Nam, trong d6 methyl parathion
(wophatox) tuy da bi cAm [3] nhung theo mot
s6 diéu tra cho thdy né van dugc s dung trai
phép [4,5]. Viéc xac dinh muc du luong
HCBVTV trong dugc liéu va cic san pham tir
dugc liéu ¢6 v nghia quan trong dé sang loc,
loai bo cac san pham khong dép tng duoc sy
an toan cho nguoi st dung. O Viét Nam da co
mot sb cong trinh nghién ctru xac dinh du
lugng HCBVTYV thuong dung trong dugc liéu
tai mot s6 dia phuong [6-10].

Trong nghién ctru nay, phuong phap chiét
QuEChERS két hop GC-MS s& duoc 4p dung
dé xac dinh du lwong methyl parathion (MP)
va methidathion (MD) trong mau 14 cay tra hoa
vang. Quy trinh chiét QUEChERS ¢6 nhiéu wu
diém ndi troi dwa trén nguyén tic chiét mot 1an
bang dung moi acetonitril, tich nudc bang
phan bd 16ng-léng boi mudi MgSOs, lam sach
bang chiét phan tan pha rén (loai cac axit hitu
co, nude con du va cac thanh phan khac) nho
ph6i hop chit hédp phu anion yéu PSA
(primary-secondary amine) va MgSQO,
nhu loai bo clorophyl bang than den hoat tinh.
Dich chiét dugc tach va phén tich bang sic ky
khi - khéi phd [10-12].

Bdng 1. Bdc diém ciia HCBVTV nghién citu

cling

Nhém Phan
Chit phan | céu | Congthic | tir | Piém
tich tric | phanti |khéi| chay
Methyl  [Phospho
parathion | htru co | CsH1oNOsPS [263,2] 37 °C
Phospho
Methidathion| hitu co [CeH11N204PS3302,3| 39 °C
2. THUC NGHIEM

2.1. Chét chuén va héa chit

Chéat chuin methyl parathion (MP) 1000
pg/mL, methidathion (MD) 1000 pg/mL véi
d6 tinh khiét >99,3% cua hing Prolabo, Phap.
Dung médi acetonitrile (ACN) véi do tinh khiét
sdc ky cuia hiang Fisher Scientific, My. Cac héa
chat khac gbm MgSOs khan >97% (Sigma-
Aldrich), primary-secondary amine (PSA)
(Agilent 5982-5753), KCI (TQ), than den hoat
tinh (GCB) (TQ).
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2.2. Chuén bi miu

Cac mau tra hoa vang duoc thu mua tir 3 chg
dugc liéu trén thi truong Ha Noi. Mau 1a tra
tuoi ngat tir cac cAy tra hoa vang, dugc dong
nhit bang may xay va ma hoa.

Chiét QUEChERS: can chinh xac khoang 1 g
mau 14 tra tuoi da dong nhit vao ng ly tim 50
mL. Thém 10 mL dung méi acetonitrile vao
mau thir va lic tron déu. Tiép tuc, thém hén
hop mudi chiét di chuan bj sin (hdn hop gdbm
1 g mudi MgSO4 khan va 0,25 g mubi KCI),
lic tron déu hdn hop sau d6 dem ly tam 4000
rpm trong 5 phut.

Thu toan bd dich chiét vao (“Sng ly tam 15 mL,
thém vao d6 hdn hop lam sach (gom 0,05 g
PSA va 0,15 g MgSOQ.,). Sau do, lic tron déu
hén hop va dem ly tim 4000 rpm trong 5 phut.
Thu toan bd dich ndi vao cde, thém vao d6 0,25 g
GCB, lic déu va dé lang. Loc mau qua dau loc
0,45 pm, ¢d dudi dung méi vé chinh xac 1 mL.
Céc diéu kién phan tich MP va MD bang GC-

MS duoc trinh bay ¢ bang 2.
Bdng 2. Céc diéu kién phén tich MP va MD
bang GC-MS
Piéu kién Théng s6
Khi mang Heli
Toc do khi mang 1 mL/phut
Thé tich bom mau 1L
Cot tach DB-5MS, 30 m x 0,25
mm id x 0,25 um

Chuong trinh nhiét
d0 cot tach

Bit dau tir 80°C, ting
len 200°C (t6c do
40°C/ph(t), ting tiép
dén 260 °C (téc do
5°C/phit) va sau cung
tang dén 280 °C (tbc do
20°C/phit, gitr 1 phut).

Nhiét d6 cong bommau | 270°C
Nhiét d ong chuyén | 250°C
Nhiét ddnguonionhda | 230°C
Nang lugng ion héa | 70eV
Ché d¢ do SIM

2.3. Thiét bj

Hé thong sic ky khi-khdi phdé GC-MS cua hing
Agilent Technology gém GC system 7890B,
Detector MSD 5977B va Auto Sampler 7693.




3. KET QUA VA THAO LUAN

3.1. Panh gia phwong phap phan tich

3.1.1. Tinh ddc hiéu

Sac ky do ctia chuan hon hop MP va MD trong

diéu kién phan tich tdi wu nhu & Bang 1 va 2

dugc chi ra & Hinh 1. Két qua cho thiy cac pic

cia MP va MD cén dbi vé6i thoi gian luu lan

luot 14 6,88 va 9,08 phit. Sic ky dd cua miu

tra hoa vang tring (mau dugc chuan bi nhu &

muc 2.2) khéng xuét hién pic cia MP va MD

tai cic vi tri twong tmg. Diéu nay minh chimg

rang phuong phap phén tich co tinh dic hiéu

cao. Do d6, miu dugc liéu tréng thém chuin

hdn hop chét phan tich duoc sir dung trong cac

nghién ciru danh gia phuong phap phén tich

tiép theo.

Bang 3. Cdc manh ion ghi phé GC-MS (SIM)

va thoi gian luu cia MP va MD

Chat phan m/z Thoi
tich gian luu
(phat)
MP 63 (41,4%); 125 6,88
(81,9%); 137 (4,8%);
263 (57,6%)
MD 85 (100%); 93 9,08
(30,5%); 145 (87,2%)
(a) 900
500
Tin hiéu 400
- e
F:\compare.D\MDMP.D Injection 1 EI (+) MS centroid TIC
(b) 2500
Tin higu 1500 - ‘
| |
500 ‘ '\F/\.“

L e TEETTrs | ER
o Thoi gian (phit)
52 56 60 64 68 72 76 80 84 88 92 96 10

Hinh 1. Sdc ky d6 ciia méu dwoc liéu tring (a);
chudn hén hop MP va MD nong dg 200 ng/mL (b)
3.1.2. Puwong chudn va khodng tuyén tinh
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DPuong chuan xac dinh MP va MD dugc xay
dua trén dién tich pic thu dugc ting voi cac gia
tri nong do chuan khac nhau (50, 200, 500,
1000, 2000 va 3000 ng/mL) dugc biéu dién &
Hinh 2. Két qua cho thay, hé sé twong quan
tuyén tinh (R2) cta cac phuong trinh dudng
chuén (Bang 4) déu dat 0,999, nhu vay co su
tuwong quan rat tot gitta ndng do chit phén tich
va tin hiéu do.
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Hinh 2. Puong chudn xdic dinh MP (a) va MD (b)
Bdng 4. Két qua danh gid phwong phdp Xac

dinh MP va MD
Chat phan MP MD
tich

Phuong trinh | Y =26,355X | Y =68,735X
hdi quy - 1706,8 — 44928
Hésdtuong | R?=0,9993 | R?=0,9996
quan
MDL (ng/g) 20 17
MQL (ng/g) 67 57

3.1.3. Gidi han phat hiégn (MDL) va gidi han
dinh lwong (MQL) ciia phuong phdp

Gi6i han phat hién (LOD) cua thiét bi véi MP
va MD duoc x4c dinh theo ty 1¢ tin hi¢u/nhiéu




(SIN = 3) [4] ciia dung dich mAu tring thém
chuin néng d6 50 ng/mL. Giéi han dinh lugng
cta thiét bi: LOQ = 3xLOD [12,13]. Tur cac
gia tri LOD va LOQ s€ xac dinh dugc cac gia
tri MDL va MQL cua phwong phap phén tich
dua trén khéi luong mau tra tuoi (m = 1 g), thé
tich dich chiét cudi trudc khi bom mau (V = 1
mL). Bang 4 chi ra cac gia tri MDL va MQL.
Gidi han phat hién MP va MD 1an Iuot 13 20 va
17 ng/g. Gidi han dinh lwgng MP va MD teong
ung la 67 va 57 ng/g.

3.1.3. Dj lap lgi va dj ding

Do lap lai cua phuong phap phan tich dwoc xac
dinh bing cach do lip 6 1an mAu tring thém
chuan hdn hgp MP va MD tai cic diém nong
d6 thap (50 ppb), trung binh (1000 ppb) va cao

(3000 ppb) tuwong tmg. Két qua & Bang 5 cho
thay, cac diém ndng d6 danh gia déu co do lap
lai cao RSD < 7% (n=6) [12,13].

Do dtng ctia phuwong phap phan tich dugc danh
gia bang cach xac dinh hiéu suat thu hoi cua
mAu tring thém chuan hdn hgp MP va MD, tai
3 diém ndng d6 lan can gia tri giéi han du
luong tbi da cho phép MRL [14] Ia 200, 500 va
1000 ng/mL. Bang 6 chi ra hiéu suit thu hoi
trung binh (thyc hién lap 4 1an) tng véi mdi
diém nong d6 danh gia. Hiéu suat thu hdi nim
trong khoang 83,5-96,4% [12,13]. Két qua
danh gia cho thay, phuong phap phén tich c6
do lap lai va do dung rat tét, phu hop theo
khuyén cdo cia AOAC. Piéu nay chimg t6
phuong phap phan tich cho két qua tin cay.

Bang 5. Két qua dénh gid d¢ 1ap lai ciia phicong phdp phan tich théng qua dién tich peak (S;)

STT 50 ppb 1000 ppb 3000 ppb
MD MP MD MP MD MP
1 1127,15 563,41 31660,23 16687,37 150756,83 70517,86
2 1045,04 568,77 32338,42 17029,55 152305,75 72453,55
3 982,05 610,56 33256,41 17441,28 154304,00 73880,95
4 924,56 604,51 33181,76 17514,82 165096,67 77379,74
5 1006,23 586,12 32589,03 16892,01 164803,20 74257,49
6 1022,70 592,43 31465,21 17487,85 158242,10 75502,73
RSD 6,64 3,21 2,31 2,06 3,95 3,21
Bdng 6. Két qua danh gia hiéu sudt thu hoi ciia phwong phdp phan tich
Nong do thém chuan HC BVTV Nong do xac dinh dugc R (%)
200 ppb Methyl Parathion 170,7+1,3 85,4
Methidathion 168,2 £ 2,2 84,1
500 ppb Methyl Parathion 481,8+1,7 96,4
Methidathion 4175+ 8,6 83,5
1000 ppb Methyl Parathion 933,1+3/4 93,3
Methidathion 873,9+139 87,4

3.2. Két qua phan tich MP va MD trong
miu tra hoa vang

Ap dung quy trinh va cac thong sb phan tich da
duoc tbi uu trong muc 2 ddi v6i 3 miu tra hoa
vang thu thdp tai cic chg duogc ligu trén dia ban
Ha Noi, thu dwoc két qua phén tich trong Bang
7. Két qua ban dau cho thdy, 2 mau tra hoa
vang ky hi¢u C1 va C2 khong phat hién (KPH)
ra MP va MD. Mau tra hoa vang ky hiéu C3 c6
phét hién ca hai chit trén (Hinh 3), tuy nhién
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du lwong ciia chung déu nho hon gidi han dinh
luong cua phuong phap phan tich.
Bdng 7. Két qua phan tich dwr lrong MP va
MD trong mdu tra hoa vang

Mau tra MP MD
C1 KPH KPH
C2 KPH KPH
C3 <MDL <MDL

MRL 0 0,5
(mg/kg)




Tin hiéu

Théi gian (phut)

Hinh 3. Sdc ky d6 ciia mau tra hoa vang C3
4. KET LUAN
Nghién ctru nay di ap dung thanh cong quy
trinh  phan tich methyl parathion va
methidathion trong miu tra hoa vang bing
phuong phap chiét QuEChERS két hop GC-
MS. Giéi han dinh lugng ctia phuong phap véi
methyl parathion va methidathion 1an luot 1a
67 va 57 ng/g.
Theo két qua nghién ciru ban dau cho thay, c6
1 trong 3 mau tra hoa vang troi nbi ngoai thi
truong duoc phan tich da phat hién 1a co du
lugng ca methyl parathion va methidathion,
trong do6, du lugng cia methidathion nho hon
nhiéu 1an du lwong téi da cho phép. Pay 1a 2
loai hoa chét da bi cAm nhdp khéu va st dung
tor ndm 1996.
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