KHOA HOC CONG NGHE

XAY DUNG PHUONG PHAP PHAN TIiCH DU LUONG
THUGC BAO VE THUC VAT HO CUC SU DUNG
QUECHERS AOAC 2007.01 TREN THIET BI GC/MS/MS
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Lé Minh Tu4n® *, Nguyén Ngoc Phuong?,
Nguyén Lé Kim Phung?, Lé Thu Thiy?

Xay dung phuong phap xac dinh du luong thudc bao vé thuc vat ho Cuac téng hop trong hé tiéu xanh, tmg

dung vao kiém soat chat luong ho tieu xuat khau. Phuong phap duoc xay dung dua trén tiéu chudn AOAC
2007.01, stt dung QUEChERS trong qua trinh xit ly mau dé loai bd cac chat gay anh huéng dén qua trinh
tach chiét nhu chat béo, mau,... Dich chiét thu duoc sé phan tich trén thiét bj sic ky khi ghép néi dau do
khéi phé MS (GC/MS/MS). Thuyc hién phan tich cac chat gém: Acrinathrin, Cyfluthrin, Cyhalothrin,
Cypermethrin, Deltamethrin, Etofenprox, Fenvalerate, Permethrin, Tetramethrin trén nén mau hat ho tiéu

xanh. Két qua nghién ctru cho thay, do tuyén tinh tuwong doi tot voi hé s6 twong quan (R?) déu dat trén 0,995,
hiéu suat thu héi dat trén 89%, giéi han phat hién thdp nhét cta phuong phap dat tir 1,642 ppb, do lech

chuén tot nhat ctia phuong phap dat 1,37%.

Tt khoéa: Sic ky khi khoi phé, thuéc bao vé thuc vat ho Ciic tong hop, AOAC 2007.01, QuEChERS.

1. BAT VAN BE

Thoi gian gan day, van dé du luong thuéc BVTV
trén ho tiéu ngay cang tré nén quan trong do ho tieu
Viét Nam lién tuc nhan dwoc canh bao tir cac nudc
nhap khau.... Mot trong nhitng nguyén nhan ctia van
dé nay la loi nhuan cao nén thiac ddy nguoi trong ho
tiéu luon chay theo nang suat, san luong ma it quan
tam dén san xuat ho tiéu an toan, bén virng [2].

Mot so6 loai bénh phd bién trén cay tieu thuong
stt dung cac loai hoa chat BVTV ho Cuc dé chira tri
nhu moi tieu (Coptoteranes sp), rép sap gia. Bénh
moi tieu thuong tao nhimg duwong ham dat tréen day
tiéu va du6i mat dat quanh goc tieu dé gay hai, bénh
rép sap gia thuong gay hai dot non, 1a non, chum
qua, day tiéu tréen mat dat. Thuoc BVTV ho Cuc
(Pyrethroid) 1a dan xuit ctia este cacboxylat. Cac
hoat chat pyrethrin c6 thé duoc chiét xuat tir hoa, 14
kho va ré cay bang mot dung moi, chung co tac dung
gay chét tire thoi doi voi con tring. Trong dich chiét
cua pyrethrin c6 sdu este cta hai axit cacboxylic voi
ba xyclopentenolon voéi ty 1& khac nhau. Pyrethrin co
phd trir sau rong, hiéu luc diét cao, doc tinh thap voi
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dong vat co6 than nhiét 6n dinh, nhung dé bi phan
htly quang hoa nén chi dung dé diét va loai con trung
trong nha. Chinh nho tinh chat nay caa pyrethrin, da
thuc d4y qua trinh nghién ctu téng hop cac dong
dang cta n6 voi hiéu luc cao hon va do bén quang
hoéa tot hon nham dua vao st dung rong rai thay thé
cho nhitg hop chat diét con triung nhém clo hitu co
va phét pho hitu co. Do d6, xay dung phuong phap
phan tich du luwong thuoc BVTV ho Cuc st dung
QuEChERS AOAC 2007.01 tren thiét bi GC/MS/MS
la rat can thiét.

2. DOl TUDNG VA PHUDNG PHAP NGHIEN CUU

2.1. Déi tugng nghién ciru

Lua chon cay ho tiéu xanh giai doan thu hoach
duoc trong tai khu vuce tinh Kon Tum lam d6i tuong
trong nghién cttu nay.

2.2. Phuong phap nghién ctru

Nghién cttu nady nham xay dung phuong phap
phan tich ton du thuéc BVTV ho Cuc (Pyrethroid)
trong san pham hat ho tiéu xanh. Bao gom cac chat

sau: Acrinathrin, Cyfluthrin, Cyhalothrin,
Cypermethrin, Deltamethrin, Etofenprox,
Fenvalerate, Permethrin, Tetramethrin. Phuong

phap duoc phat trién dua trén phuong phap tiéu
chuin AOAC 2007.01 [3].

66 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 5/2022



KHOA HOC CONG NGHE

2.2.1. Nguyén tdc ctia phuwong phap

Du luong thuéc BVTV ho Cuc tdng hop trong
mau duoc ly trich bang acetonitrile da duoc axit hoa
bang axit acetic 1%. Dich chiét duoc lam sach bang
hon hop bot PSA, C18 va MgSO, dé loai bo cac thanh
phan gay nhiéu trong qua trinh phan tich sic ky nhu
cac axit béo, chat mau, nudc trong dich chiét. Dung
dich sau khi lam sach duoc phan tich trén hé thong
Thermo Scientific TRACE 1310 Gas Chromatograph
- TSQ 9000 Mass Spectrometer [1].

2.2.2 Quy trinh xir Iy mau

Mau duoc xt Iy va phan tich ngay sau khi déng
nhat. Trong truong hop can luu trir thi mau sé duoc
déng nhat roi bao quan trong t lanh - 18°C.

\ *Sir dung méy xay dong nhat 100 g mau

Daong nhat
\ " 4

N —
\ /

*Cin 15 g mau da dong nhét vao dng ly tam S0ml
Chiét

\./,

N\

" | *Thém véo mau 10 ul 2-fluorobiphenyl (nong ¢ 100 ppm)
Chiet

N\

A
N\,
N

] +Thém 15 ml acetonitrile + 1% acidacetic
Chiet

N/
N

+ Thém hon hop muoi QueChERS (26m 4 g MgSO, + 1 g NaCl + 1 g NaCitrate +
0.5 g disodium citrate sesquihydrate)

Chiét
\,\\
\ N
\, *Thém 1 vién ceramic, sau do vortex trong 2 phit va ly tam 5 phit véi toc do tir
.z 3.500- 4.000 vong/phit.
Chiet
\\
\Y
\\ *Riit 8 ml dich chiét vao Dispersive Kits (ong Iy tim 15 ml chita 150mg PSA +
. 150 mg CI8EC + 900 mg MgS0;)
Lam sach
\\\
N\ +Thém véo 1 vién ceramic, sau d vortex trong 1 pht sau d6 ly tam 5 phit voi toc
. 6 tir 3.500- 4.000 vong/phut.
Lam sach
\\\\
/| *Phén tich trén thiét bj GC/MS/MS .
Phin tich (Rt 990 ul dich chiét vao vial. thém 10 ul ndi chuan nong d¢ 1 ppm)
\\\

Hinh 1. Quy trinh xir ly miu

223 Quy trinh phan tich mau trén thiét bi
Thermo Scientific TRACE 1310 Gas Chromatograph
- 15Q 9000 Mass Spectrometer (Bang 1)
Bang 1. Thiét lap thong so cho thiét bi

Budng tiém mau

Kiéu tiém Khong chia dong
Nhiét do 250°C
Buodng cot
Nhiét do dau 100°C (gitr 2 phut)
Toc do gia nhiét 1 50°C/phut
Nhiet do gitra 1 150°C
Toc do gia nhiét 2 16°C/phut
Nhiet do gitra 2 250°C
Toc do gia nhiét 3 6°C/phut
Nhiét do cuoi 320°C (gitr 5 phut)

Cot
30 m x 0,25 mm x 0,25 um | TG-5 MS
MS (TSQ 9000)

Ché do quét SRM
Source temp 300°C
Transfer line temp 280°C
Ché d@o Ion hoa EI
Khi va cham Heli

Chu trinh nhiét duoc t6i wu riéng cho thiét bi st
dung trong nghién ctru nay (Hinh 2). Vi cac thiét bi
tuong tu can c6 qua trinh khao sat cu thé dé dua ra
thong s6 toi wu.
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Hinh 2. Chu trinh nhiét
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3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Théong s6 MS
Vi cac thong s6 vé chu trinh nhiét, nhiét do cot,
nhiét do 10, kiéu tiém...nhw da trinh bay & hinh 2,
nghién ctu xay dung duoc bang thong s6 MS (Mass
spectrometry) nhu sau (Bang 2).

Béang 2. Thong s6 MS

(mass) dung cho dinh luong va hai manh (mass)
dung cho khang dinh chat.

Pt - Farenlarnss

, Thoi gian | Manh me | Manh con| | e = el i
Tén chat
lvu (phat) | (m/2) (m/z)
%= |
Acrinathrin 12,51 181 152 i ll‘ |’| !
1" i t
Acrinathrin 12,51 208,1 180,9 ¢ I ol
it | i
Acrinathrin 12,51 289 93,1 & T
Cyfluthri 13,88 163 65,1 ) , .
yilu rfn Hinh 3. Sac ky @6 Fenvalerate
Cyfluthrin 13,88 163 91,1 3.2. Do chon loc
Cyfluthrin 13,88 163 1271 Thuc hién quét toan khéi chat chudn, dinh danh
Cyhalothrin 12,28 180,9 152 va xac dinh thoi gian luu ctia chét cn phan tich. Sau
; @6 Iya chon manh dinh luwong va cac manh dinh danh
Cyhalothrin 12,28 197.1 1411 chat can phan tich. Tinh toan ti 1é gitra dién tich tin
Cyhalothrin 12,28 207,9 180,9 hiéu manh dinh danh va manh dinh luong.
Cypermethrin 14,19 163 91,1 Bang 3. D chon loc
Cypermethrin | 14,19 163 127,1 Ten chat Tile dien | Manhme | Manh con
. tich (m/z) (m/z)
Cypermethrin | 14,19 180,9 1521 Acrinathrin 117,22 208,1 180,9
Deltamethrin 16,2 181 152,1 Acrinathrin 95,49 289 93,1
Deltamethrin 16,2 252,8 92,9 Cyfluthrin 12,29 163 65,1
Deltamethrin 16,2 252,8 172 Cyfluthrin 82,91 163 91,1
Etofenprox 14,5 163,1 77,1 Cyhalothrin 98,20 197,1 141,1
Etofenprox 14’5 163,1 107’1 CYhaIOthI'IIl 94,90 207,9 180,9
Etofenprox 14,5 1631 135,1 Cypermethrin | 79,17 163 1.1
Cypermethrin 54,14 180,9 152,1
Fenvalerate 14,25 125 89 -
Deltamethrin 42,58 252,8 92,9
Fenvalerate 14,25 167 89 Deltamethrin | 38,75 2528 172
Fenvalerate 14,25 167 125 Etofenprox 22,52 163,1 77,1
Permethrin 13,24 163 91,1 Etofenprox 82,29 163,1 107,1
Permethrin 13,24 183,1 153 Fenvalerate 31,08 125 89
Permethrin 13,24 183,1 168 Fenvalerate 9,35 167 89
Tetramethrin 11,4 164 77,1 Permethrin 75,43 163 911
Tetramethrin 114 164 1071 Permethrin 90,35 183,1 153
. Tetramethrin 77,41 164 77,1
Tetramethrin 114 164 1351 Tetramethrin 49,30 164 135,1

Céc thong s6 trén c6 thé sai lech tuy diéu kién
cu thé timg thiét bi. Thong s6 MS thé hién manh
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Chi s6 do chon loc giup xac dinh chinh xéc tin
hieu thu duoc c6 dung 1a chit can phan tich hay
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khong. Cac chi s6 nay c6 thé sai khac tuy diéu kién
cu thé timg thiét bi.

3.3. by tuyén tinh

Dung ba duong chuin (khoang nong do tir O ppb
- 100 ppb) & ba ngay khac nhau, 1ap phuong trinh
duong chuén, x4ac dinh hé s6 twong quan (R?. Két
qua chi tiét duoc thé hién & bang 4.

Bang 4. D¢ tuyén tinh

Tenchdt | A0 | A1 | ¢Sotong
quan (R?
Acrinathrin  |-5,34E3|1,45E3 0,9957
Cyfluthrin -3,25E3 | 1,09E3 0,9954
Cyhalothrin |-2,18E4|4,83E3 0,9987
Cypermethrin |-6,45E4 |3,23E3 0,9992
Deltamethrin |-3,23E3|7,25E2 0,9999
Etofenprox |-2.04E5|5,46E4 0,9993
Fenvalerate |7,45E1 |2,58E3 0,9998
Permethrin  |-8,60E3|3,99E3 0,9991
Tetramethrin | 1,73E4 4,44E3 0,9963

Ghi chii: Phuong trinh duong chudn cé dang' Y =
AI1*X + A0,

Két qua tir bang 4 cho thay, do tuyén tinh twong
doi tot voi hé so tuong quan (R?) déu dat trén 0,995.
Két qua do tuyén tinh trong nghién ctru tuong déng
voi két qua trong mot nghién ctru vé so sanh hai
phuong phap phan tich thuoc BVTV ho Cuc st dung
dau do ECD (Electron Capture Detection) va MS
(Mass Spectrometric) ctia Sannino va cs (2003) [5].

Fenvalerale
Y =2581e3X + 7 448e1; R"2: 0.9998, Origin: lgnore; W. Equal, Area

2500004
20000
g 1500003

1000001

500004

v
00 0/t A 400 a0 MR AR K3 VARSI i aans ant it

e
A L) 0 80 100

Hinh 4. Puong chuin Fenvalerate

3.4. Xac dinh hiéu suat thu héi

Chuén bi 5 day mau ho tiéu xanh, méi day mau
gém 1 mau trang (khong thém chuin) 3 mau thém
chuén 1an luot & 3 nong do khac nhau (2 ppb, 10 ppb,
50 ppb). Tién hanh xit ly va phan tich mau theo quy
trinh nhu trén. Két qua hiéu suét thu héi trung binh
ctia 9 chat trong nghién cttu duoc thé hién & bang 5.

Bang 5. Hiéu suit thu héi
Noéng do théem (ug/l) |  Hiéu suat thu hoi (%)

2 89,151
10 89,053
50 90,762

Trung binh (%) 89,655

Két qua tir bang 5 cho thay, hiéu suat thu hoi ctia
phuong phap cho két qua twong déi tot (déu trén
89%), dat yéu cau phan tich theo AOAC 2007.01.

3.5. Gi6i han phat hién
Bang 6. Gi6i han phat hién

Tén chat Gi6i han phat hién (ppb)
Acrinathrin 2,906
Cyfluthrin 3,523
Cyhalothrin 3,831
Cypermethrin 1,642
Deltamethrin 1,942
Etofenprox 2,735
Fenvalerate 1,646
Permethrin 2,941
Tetramethrin 3,453

Chuén bi 10 mau ho tiéu xanh da dong nhat,
thém chudn & nong do sao cho ti 1é S/N = 3. Tién
hanh xtt Iy va phan tich theo quy trinh. Tinh S/N
trung binh, xac dinh giéi han phat hién cta phuong
phap. Két qua duoc thé hién & bang 6.

Bang 6 cho thiy, do6 nhay cia phuong phap
tuong doi cao. Do nhay ctia phwong phap cang cao
tuong tng voi kha nang phat hién chat can khao sat
trong mau & néng do cang thap. Giéi han phat hien
cua phuong phap trong khoang 1,6 ppb - 3,8 ppb.
Gioi han phat hién trong nghién ctru nay tuong dong
voi két qua trong mot nghién ctru vé so sanh hai
phuong phap phan tich thuoc BVTV ho Cuc stt dung
dau do ECD (Electron Capture Detection) va MS
(Mass Spectrometric) ctia Sannino va cs (2003) [5].
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3.6. X4c dinh a6 lip lai

Ky thuat vién tién hanh phan tich 1ap 5 mau thir

thém chuédn cung mot nong do (5 ppb). Tinh do léech
chuén tuong doi.
Béng 7. Do lap

. . Nong d¢ trung bo lap
Tén chat binh (ppb) %
Acrinathrin 5,0 1,37
Cyfluthrin 5,8 1,43
Cyhalothrin 5,63 2,14
Cypermethrin 5,2 2,94
Deltamethrin 5,71 2,21
Etofenprox 5,25 2,62
Fenvalerate 5,88 2,85
Permethrin 5,68 2,08
Tetramethrin 5,22 1,72

Bang 7 cho thdy, két qua do lap thu duoc twong
doi t6t ching minh d6 6n dinh ctia phuwong phéap
phan tich cao.

3.7. X4c dinh 6 tai lap

Hai ky thuat vien tién hanh phan tich 10 lan mau
thém chudn (néng do 5 ppb). Tinh do léch chuin
tuong doi.

Bang 8. D¢ tai lip

Ten chit N‘l’)ri‘fhd?pg;‘)“g Po tai lap %)
Acrinathrin 5,0 3,69
Cyfluthrin 58 2,0
Cyhalothrin 5,63 2,97
Cypermethrin 5,2 2,28
Deltamethrin 5,71 3,31
Etofenprox 5,25 2,99
Fenvalerate 5,88 2,42
Permethrin 5,68 3,25
Tetramethrin 5,22 2,29

Bang 8 cho thdy, do tai lap tot thé hién do 6n
dinh ctia phuong phap cao, dap tng yéu cau phan
tich.

3.8. Két qua kiém dinh phwong phap bang miu
that va mau thém chuin

Thuc hién phan tich 5 mau ho tiéu xanh duoc
thu thap tai Kon Tum (A1 - A5). Lua chon ngau nhién
3 trong 5 mau 1a A1, A3, A5 thuc hién thém chuén voi
nong do lan luot 1a 10 ppb, 20 ppb, 50 ppb. Xit Iy mau
va phan tich dong thoi cac mau trén. Két qua thu
duoc nhu sau:

+ Cac mau Al, A2, A3: két qua tat ca cac chat
déu khong phat hién.

+ Cac mau A4, A5 c6 phat hién Cypermethrin
nhung nam ngoai gi6i han dinh luong ctia phuong
phép.

+ Két qua 3 mau thém chuan duoc thé hién &
bang 9.

Bang 9. Két qua miu thém chuén

Két qua mau thém chuin
Chi tieu Al A3 A5
10 ppb 20 ppb 50 ppb
Acrinathrin 9,22 ppb | 20,94 ppb | 48,94 ppb
Cyfluthrin 8,96 ppb | 23,99 ppb | 42,82 ppb
Cyhalothrin | 10,42 ppb | 22,3ppb | 54,55 ppb
Cypermethrin| 9,05 ppb | 19,03 ppb | 51,31 ppb
Deltamethrin | 10,84 ppb | 21,2 ppb | 44,92 ppb
Etofenprox 8,85 ppb 16,9 ppb | 45,89 ppb
Fenvalerate 9,49 ppb | 20,89 ppb | 47,87 ppb
Permethrin 8,38 ppb | 22,53 ppb | 54,75 ppb
Tetramethrin | 8,02 ppb | 16,05 ppb | 41,38 ppb

Bang 9 cho thdy, két qua mau thém chuén co su
sai lech gitta nong do ly thuyét va néng do thuc té 1an
luot 1a 8%, 2% va 4%. Két qua nay dap ing yéu cau
phan tich.

Két qua nghién ciru nay co sy tuong dong voi
nghién cttu ctia Lin va cs (2018) vé phan tich thudc
BVTV ho Cuc trong rau qua tai Trung Quoc [4] va
két qua trong mot nghién cttu vé so sanh hai phuong
phap phan tich thuéc BVIV ho Cuc stt dung dau do
ECD (Electron Capture Detection) va MS (Mass
Spectrometric) ctia Sannino va cs (2003) [5].

4. KET LUAN

Phuwong phap dap tng yéu cau phan tich voi do
tuyén tinh cao (R?> 0,995); hiéu suét thu hoi lon hon
89%; o 6n dinh cta phuong phap twong doi tot voi do
léch chu4n nho hon 3%; gioi han phat hién thap nhat
dat 1,6 ppb; két qua kiém dinh phuong phap bing
mau that thém chuén cho théy sai s6 gitta nong do
thuc té va ly thuyét dudi mizc 10%.

Két qua nay c6 thé duoc ké thira dé xay dung
phuong phap phan tich trén cac nén mau twong déng
khac va ing dung vao cac nghién ctiu lién quan dén
thuoc BVTV ho Cuc trén nén mau ho tiéu.

LOI CAM ON

Nghién cttu nady duoc tai tro boi dé tai cap co so
cua Vién Cong nghé Moi truong “Phin tich hiam
lrong dir lrong thuoc bdo vé thuc vit ho Cic
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(Pyrethroid) trong hat ho tiéu xanh giai doan thu
hoach trén thiét bi GC/MS/MS’, ma sé CSCL.09/21-
21
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DEVELOPING A METHOD OF ANALYZING PESTICIDES RESIDUES USING
QUECHERS AOAC 2007.01 ON GC/MS/MS EQUIPMENT

Le Minh Tuan'’, Nguyen Ngoc Phuong?,
Nguyen Le Kim Phung?, Le Thu Thuy?
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Vietnam Academy of Science and Technology
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Summary

A new method was developed base on AOAC 2007.01 standard applied to analysis of Pyrethroid pesticides
residues in vegetable and fruit by Gas chromatography/mass spectrometry/mass spectrometry
(GC/MS/MS) system using QuEChERS for sample preparation. Analysis of Pyrethroid pesticides
compounds: Acrinathrin, Cyfluthrin, Cyhalothrin, Cypermethrin, Deltamethrin, Etofenprox, Fenvalerate,
Permethrin, Tetramethrin in green pepper. QUEChERS using for sample preparation and extraction to
reduce of fatty acid or colors affects. The final liquid extraction will be analysis by Gas
chromatography/mass spectrometry/mass spectrometry (GC/MS/MS). The result of this study showed
that the linearity (R? of the method for each analyte was over 0.995; the recovery efficiency on each sample
platform was over 89% with the best standard deviation of the method reached 1.37%; the lowest detection

limit of the method was 1.642 ppb.

Keywords: Gas chromatography,/mass spectrometry, Pyrethroid pesticides, AOAC 2007.01, QuEChERS.
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