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TOM TAT

Bai bdo nay mé ta phiong phdp xdc dinh dw lwong héa chdt bao vé thire vt nhém lan
hitu co (OPs) trong nho bang phiong phdp sdc ky khi (GC). D¢ tin cdy cia phwong phdp dwoc
ddanh gid qua gi6i han phdt hién, @ thu hoi va dé Idp lai. Véi quy trinh phdn tich va diéu kién
sdc ky thich hop da dwoc lwa chon, gidi han phdt hién cia phirong phdp déi véi Dimethoate,
Diazinon, Metylparathion, Fenitrothion va Malathion lan luot la 18, 19, 12, 19 val6 ppb; do
ldp lai va @6 thu hoi tot. Phwong phdp da diege dp dung dé xdc dinh OPs trong mét s6 mau nho
o Ninh Thudn.

1. Mé dau

Nho tuoi 13 loai tréi cay giau vitamin va chat khoang. Gia tri dinh dudng trung
binh cua nho tinh cho 100g nho tuoi la: 75 calo, 0,4 g protein, 0,3 mg lipit, 6 mg Ca, 24
mg P, 0,4 mg Fe, 83UI vitamin A, 0,1 mg vitamin B1, 0,06 mg vitamin B2, 0,2 mg
vitamin PP [9]. Ngoai tac dung cung cip dinh dudng, nho con cé tac dung chita bénh,
dac biét 1a cac bénh lién quan dén rdi loan trao d6i chét cung cac b¢nh lién quan dén tim
mach [9].

Cay nho lai 1a dbi tuong tn cong cua nhiéu loai siu va bénh hai [3]. Do vay,
viéc lam dung hoéa chit bao vé thuc vat (HCBVTYV) s€ tré thanh van nan can dugc quan
tam. Tuy nhién, nhimng thong tin vé du lwong OPs trong nho ¢ Ninh Thudn chwa duoc
tim thay.

GC 1a phuong phap hiru hiéu dé xac dinh HCBVTV trong nong san thyc pham.
bac biét, voi truong hop khong co chuén roi, sic ky khi detector quang ké ngon ltra
kinh loc photpho (GC/FPD — P) phdi hop véi sic ky khi detector khdi phd (GC/MS) 1a
phuong phap tét dé dinh luong OPs [4]. Phuong phap di duoc ap dung dé xac dinh du
luong OPs trong mot s6 mau nho ¢ Ninh Thuan.
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2. Thyc nghiém
2.1. Thiét bi, dung cu va héa chit

- Hé théng GC Agilent 7890A, detector FPD — P; hé théng GC Perkin Elmer,
detector MS; may li tam MIKRO 220R, UNIVERSAL 320R cua hang Hettich (Ptic); hé
thong may cb quay lanh li tim chan khong hiéu LABCONCO (My¥); may lic REAX top
ctia hang Heidolph (Ptc); can phan tich Sartorius (sai s cho phép 0,1 mg); ti lanh, 16
nung, may xay.

- Micropipet, pipet, dng li tim 50ml ¢6 nép vin, chai dung mau phan tich (vial)
2ml cé nép van, cac dung cu thuy tinh can thiét, ...

- Hon hop chuin OPs cua hing Supelco (M§y), PSA Bonded Silica (axit
propylsulphonic trén nén SiO») cua hing Supelco (M¥), axetonitril (Merck — Dtic), than
hoat tinh (GCB), MgSO4 khan (sdy ¢ 150°C trude khi st dung), Na,SO4 khan (sdy &
450°C trude khi st dung), natriaxetat (NaAc) khan, axit axetic (HAc) bang, nuéc cit,
khi He tinh khiét 99,99%, khi H, tinh khiét phan tich.

2.2. Quy trinh phan tich

2.2.1. Ldy madu va bdo qudn mdu

Mau don dugc léy ngau nhién theo hinh chit X theo cac mat cit ctia 16 san phém.
S6 mau don duoc 1y ung voi mdi 16 khoang 5 — 10 mau. Tat ca cac mau don duoc tron
déu dé thu duoc miu nghién ctru phan tich (mau hién truong) [1].

Mau hién truong dugc léy vao 2 dot (gé)m 2 loai nho phé bién & Ninh Thuén la
nho do6 Cardinal va nho xanh NH.01-48):

- Dot 1 (vu Pong — Xuan): 6 mau nho duoc chon liy ¢ cac vuon nho cia 6 hd
gia dinh ¢ nhimng ving khic nhau (Phudc Thuén - Ninh Phudc, Nha H6 — Ninh Son,
Phan Rang — Thap Cham, Ninh Hai) khi thu hoach va duoc ky hi¢u: NH1.1, NH1.2,
NHI1.3, Cardl.1, Card1.2 va Cardl1.3.

- Pot 2 (vu Hé — Thu): 5 mau nho duoc chon léy ¢ cac vuon nho cda 5 hg gia
dinh (¢ cac vung Phan Rang — Thap Cham, Ninh Son, Ninh Phudc, Ninh Hai) khi thu
hoach va dugc ky hi¢u: NH2.2, NH2.4, Card2.1, Card2.2 va Card2.3.

Luong mau hién truong dugc lay khoang 1 kg va cho vao tii PE sach dé bao
quan.

Mau phan tich du lvong HCBVTV duoc bao quan ¢ 0°C — 5°C khong qua 3
ngy trude khi phan tich [5], hodc c6 thé bao quan trong thoi gian 3 thang & —18°C [1].

Mau phong thi nghiém dugc 1ay tir mau hién truong theo quy tic dudng chéo
khi phan tich [5].
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2.2.2. Xir ly mdu [5], [6], [7], [8]

Mau duoc xir 1y theo tidu chuan chau Au CEN/TC 275/WG 4 N 204 [5]. Can
chinh x4c 10 g mau da xay trén can phan tich (sai s6 cho phép 0,1 mg) vao dng li tim
50ml, thém vao d6 15 ml HAc 1% trong axetonitril, lic manh khoang 1 phiit. Sau d6
thém 1 g NaAc, lic manh khoang 1 phut. Li tam & 4°C, téc d6 4000 vong/phit trong 15
phut.

Lay 12 ml dich chiét sau li tim cho vao éng li tim khac chira sin 0,25 g PSA va
1g hdn hop GCB/MgSO, (i 18 1 : 19), lic manh trong 2 phtt. Thém vao ong li tim 1 g
Na,SO, khan, lic manh trong 1 phut. Li tam & 4°C, téc do 4000 vong/phit trong 15 phiit.

Lay 10 ml dich chiét d3 duoc 1am sach dem c6 quay chan khéng & 35°C cho dén
kho. Pinh muc bang 1ml HAc 1% trong axetonitril va chuyén vao vial. Dich chiét da
duoc lam sach, lam giau va axit héa dugc chuyén vao trong vial cua by bom mau tu
dong dé xac dinh OPs bang GC.

2.2.3. Phdn tich trén hé thong GC

- Piéu kién 1am viéc: ¢t mao quan ZB-5, dai 30 m, duong kinh trong 0,32 mm,
16p phim 0,25 pm; khi mang He, 25 psi; khong khi 100 mL/phut; khi H, 70 mL/phut;
nhiét 6 bom mau 250°C; nhi¢t do detector 190°C dbi v6i FPD — P (280°C dbi voi
detector MS); thé tich bom mau 1 uL; kiéu bom mau khong chia dong.

Chuong trinh nhiét d6 (v6i ca 2 hé théng GC/MS va GC/FPD — P):

30°C/phut 5°C/phut 30°C/phut
— 220°C

70°C ——— = 170°C — 280°C

(1 phut) (4 phut) (4 phut) (5 phut)

- Xac dinh thoi gian luu: dung hdn hop chuin OPs 0,4 ppm dé xéac dinh thir ty di
ra khoi cot ctia OPs bang hé thdng GC/MS, tir d6 xac dinh thoi gian luu ciia OPs bang
hé thong GC/ FPD — P.

- Khao sat khoang tuyén tinh va x4y dung dudng chuan (trén hé GC/FPD — P):
khodang tuyén tinh cta detector duoc khao sat qua cac dung dich chuan OPs c6 ndng do
0,04 ppm; 0,1 ppm; 0,2 ppm; 0,4 ppm; 1 ppm; 2 ppm; 4 ppm, diéu kién k¥ thuat sic ky
nhu trén. Puong chuin x4c dinh OPs dugc x4y dung trén co s khao sat khoang tuyén
tinh.

- Panh gia phuong phép qua gidi han phat hién, d6 lap lai, d6 thu hdi [10].

- Ap dung quy trinh phan tich dé xac dinh OPs trong mot s6 mau nho & Ninh
Thuéan (trén hé GC/FPD — P).
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3. Két qua va thao luin

3.1. Thoi gian luu ciia OPs

- Dung hén hop chuin OPs 0.4ppm dé xac dinh ther tu di ra khoi cot cia OPs
bang hé thdng GC/MS.

- Tién hanh thi nghiém trén hé thong GC/ FPD — P dbi vdi cac dung dich chuan
chtra 5 chi tiéu (5ct) caa OPs c6 ndng do 0,04 ppm; 0,1ppm; 0,2 ppm; 0,4 ppm; 1 ppm;
2 ppm; 4 ppm. Két qua duogc trinh bay & bang 3.1.
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Hinh 3.1. Sdic d6 dung dich chudn 5ct ciia OPs 0,4ppm

Bang 3.1. Thoi gian luu cua OPs

Thoi gian luu P 1éch P 1éch chuin
STT Chit chuin (phit) chuin twong ddi RSD (%)
(P =0,95) (S), phut (n=21)
1 | Dimethoate 6,477 0,116 0,0127 0,20
2 | Diazinon 7,383 + 0,053 0,0058 0,08
3 | Metyl parathion 8,775 + 0,078 0,0085 0,10
4 | Fenitrothion 9,941 + 0,078 0,0086 0,09
5 | Malathion 10,554 + 0,029 0,0032 0,03

3.2. Khodng tuyén tinh va dwong chuén ciia OPs

Khoang tuyén tinh cta detector dugc khao sat qua cac dung dich chuan OPs c6
ndng d6 0,04 ppm; 0,1 ppm; 0,2 ppm; 0,4 ppm; 1 ppm; 2 ppm; 4 ppm. Két qua cho thiy,
detector cho két qua tuyén tinh tot d6i véi tat ca OPs trong khoang nong do khao sat tir
0,4 — 4 ppm (hinh 3.2). Trong khoang nay, dudng chuan xac dinh OPs c6 hé s tuong
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quan R dat 1,0000 (riéng Malathion cho hé sé twong quan R = 0,9998 trong khoang 0,4
—4 ppm va R = 1,0000 trong khoang ttr 1 — 4 ppm), (hinh 3.3 va bang 3.2).
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Hinh 3.3. Duwong chudn xdc dinh OPs

Bang 3.2. Phuong trinh duong chudn ciia OPs

STT | Chit chuin Phwong trinh dwong chuin R
1 | Diazinon Y =(—197,252 + 7,694) + (1296,370 £ 2,733)X 1,0000
2 | Dimethoate Y =(-319,113 £ 6,302) + (1450,594 + 2,255)X 1,0000
3 | Fenitrothion Y =(-212,872 £ 6,560) + (1509,967 + 3,242)X 1,0000
4 | Malathion Y =(—270,067 £+ 6,686) + (978,003 + 1,752)X 1,0000
5 | Metylparathion | Y = (— 249,478 + 3,696) + (1555,592 + 1,636)X 1,0000

(Ghi chii: Y 14 dién tich pic; X 1a nong do, ppm)

* Thiét bj cho do lap lai tt (RSD cua tin hiéu dién tich pic khi xay dung dudng
chuan tir 0,99 — 6,60% va cac RSD nay déu nho hon 0,5RSD tinh theo ham Hortwiz)

[10].

* Két qua tinh toan gidi han phat hién (LOD) va gi6i han dinh lugng (LOQ) cia
thiét bi theo "quy tic 36" duoc trinh bay & bang 3.3 [10].

Bang 3.3. Gid tri LOD va LOQ ciia thiét bi

Gia tri Diazinon | Dimethoate | Fenitrothion | Malathion | Metylparathion
LOD (ppb) 8 15 15 14 8
LOQ (ppb) 26,67 50,00 50,00 46,67 26,67
3S
(Ghi chu: LOD dugc tinh theo cong thirc by ; LOQ = IOL?)OD )
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3.3. Danh gia phwong phdp
3.3.1. D¢ lap lai va 6 thu hoi ciia phirong phép

Tién hanh phan tich mau Cardl.1 theo quy trinh trén v6i ndng d6 thém chuan
nhu sau: (Dimethoate 0,972 ppm; Diazinon 0,979 ppm; Metylparathion 0,786ppm;
Fenitrothion 0,704 ppm; Malathion 0,982 ppm). D¢ 1ap lai cua phuong phap dugc danh
gia qua do 1éch chuan twong ddi (RSD). Két qua phan tich 3 14n lap lai va do lap lai cia
phuong phép dugc néu ra ¢ bang 3.4.

Do thu hoi cua phuwong phap ciing duoc xac dinh bang cach tién hanh phén tich
3 1an lap lai d6i v6i mau Cardl.1 theo quy trinh trén v6i nong d¢ thém chuan 14 0,8 ppm.
Két qua d6 thu hoi ctia phwong phap duoc néu ra & bang 3.4.

Bang 3.4. Két qud xdc dinh d6 Idp lai va do thu hoi (Re) ciia phwong phdp

. Ham lwong OPs RSD
Hoat chit Hf‘m lu’g’;lg OPs xac dinh dwoc, ppm (%) Re
: thém chuan, ppm [—; - - B (%)

lin1 | 14n2 | 1an3 | TB | (0=3)
Dimethoate 0,972 0,971 1 0,971 | 0.940 | 0.961 | 1,86 98,9
Diazinon 0,979 0,901 | 0,887 | 0,914 | 0,901 | 1,50 92,0
Metylparathion 0,786 0,732 1 0,741 | 0,726 | 0,733 | 1,03 93,3
Fenitrothion 0,704 0,650 | 0,650 | 0,668 | 0,656 | 1,58 93,2
Malathion 0,982 0,946 | 0,916 | 0,946 | 0,936 | 1,85 95,3

Nhdn xét: Két qua tinh toan cho thy, phuong phap cho do dung tét voi do thu
hoi dat 92,0 + 98,9%

3.3.2. LOD va LOQ cua phwong phap

Dé xac dinh LOD va LOQ cta phuong phap, tién hanh phan tich 3 1an lap lai ddi
v6i cac mau nho Cardl.1 dugce thém chuan lan luot 0,4 ppm; 0,6 ppm; 0,8 ppm; 1,0
ppm. Gia trj LOD, LOQ duogc xac dinh theo quy tic "3c". Két qua tinh toan LOD va
LOQ cua phuong phap dugc trinh bay & bang 3.5.

Bang 3.5. LOD va LOQ cua phwong phap xac dinh OPs trong nho

Gia tri Diazinon | Dimethoate | Fenitrothion | Malathion | Metylparathion

LOD (ppb) | 19 18 19 16 12
LOQ (ppb) | 63,33 60,00 63,33 53,33 40,00
R 0,9999 0,9999 0,9998 0,9999 0,9999

(Ghi chii: R 1a hé sb tuong quan giira dién tich dinh va ndng d6 khi xac dinh LOD)
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3.4. Xdc dinh OPs trong mot sé méu nho ¢ Ninh Thugn

Quy trinh phan tich ¢ trén duoc ap dung dé dinh tinh (dua vao thoi gian luu) va
dinh luong OPs trong mot sé mau nho & Ninh Thudn. Két qua cho thiy du lwong OPs
trong nho rat it. Do vay, cic mau phan tich déu duoc lam giau truéce khi xac dinh. Cac
két qua thu duogc khi dinh lrong OPs trong mau sau lam giau déu 16n hon LOQ tuong
ung ¢ bang 3.5.

Sau khi thuc hién nhitng phép tinh can thiét, két qua phén tich OPs trong mot sb
mau nho duoc dan ra & bang 3.6.

Bang 3.6. Ham lwong OPs trong mét s6 mau nho & Ninh Thudn, ppm

Ham lwgng OPs
Chit | Diazinon | Dimethoate | Fenitrothion| Malathion |Metylparathion
NHI.1° - - - - -
_ |NHI1.2 - - - - -
Mau
NHI1.3 - - - 0,059+0,013 -
Dot
Cardl.1 - - - - -
1
Cardl1.2 - 0,042+0,004 - - -
Card1.3 - 0,037+0,004 | 0,024+0,004 - -
NH2.4" - - - - -
Mau |NH2.2 - - 0,026+0,004 - -
Dot |Card2.1 - 0,043+0,004 | 0,026+0,004 - -
2 |Card2.2 - - - 0,061+0,013 -
Card2.3 - - - - -

(Ghi chii: Dau "*": Nho trong theo ky thuat VietGAP (thuc hanh san xuit néng nghiép
tét); NH: ky hi¢u nho NH.01 — 48; Card: ky hi€u nho Cardinal; dau "—": khong phat hién dugc)

4. Két luan

D3 lwa chon duoc quy trinh phan tich thich hop dé xac dinh OPs trong nho bang
phuong phap GC/FPD — P. Phuong phap dd dugc ap dung dé phan tich OPs trong mot
s6 mau nho & Ninh Thuén. Két qua ban dau cho thiy: vai OPs van con ton luu trong
mét s6 mau nho khao sat. Pidu d6 noi 1én réng, mot s6 OPs da dugce st dung cho nho
trong qua trinh san xuat. Du lugng OPs trong nho c6 thé 1a do viéc qua lam dung thudc
ctia ngudi nong dan, nhung lai thiéu quan tim dén van dé lidu lwong va thoi gian cach
ly khi str dung thubc. Tuy nhién, tit ca cac mau nho déu c6 gia tri ham luong OPs thip
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hon so vé6i giéi han du luong t6i da (MRL) theo tiéu chuan ctia Bo Y té (Diazinon 0,2
ppm; Dimethoate 1,0 ppm; Fenitrothion 0,5 ppm; Malathion 8,0 ppm; Metylparathion
0,5 ppm).
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DETERMINATION OF ORGANOPHOSPHORUS PESTICIDES RESIDUES IN
GRAPE IN NINH THUAN PROVINCE

Ngo Van Tu

College of Pedagogy, Hue University

Nguyen Thi Thuy Uyen

Dung Quat Vocational College of Technique and Technology

SUMMARY

This article describes the method of determining orangnophosphorus pesticides (OPs)
residues in Grape using Gas Chromatography. This method was appreciated by means of
detection limit, recovery and precision. With the analytical procedure and the working
conditions for chromatographic system which was chosen, detection limit of the method for
Dimethoate, Diazinon, Metylparathion, Fenitrothion and Malathion was 18, 19, 12, 19 and
16ppb, respectively and its recovery and precision might be accepted. This method was applied

to determine OPs residues in some grape samples in Ninh Thuan province.
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