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SUMMARY

STUDY ON SORPTION ABILITY OF CHLOROPHYLL BY MnO;
AND ITS APPLICATION FOR CLEANING-UP PURPOSE TOWARD
DETERMINATION OF CARBAMATE PESTICIDE RESIDUE IN VEGETABLE BY
HIGH-PERFORMANCE LIQIUD CHROMATOGRAPHY (HPLC)

Solid phase extraction with MnO, sorbent was applied to separate and pre-
concentrate carbamate pesticide residue in the vegetable samples. The method are
based a simple extraction with CH,CI, as organic solvent, a purification with solid
phase extraction clean-up, and determination of carbamate pesticide residue with

high-performance liquid chromatography.

A range of carbamate pesticides (carbaryl, carbofuran, fenobucarb, pirimicarb) was

analyzed in the vegetable samples.

1. GIOI THIEU

Pé xac dinh du luong héa chat bao vé
thuc vat (HCBVTV) trong rau qua bang
phuong phép sic ky, thuong sir dung ky
thuat chiét long—long hoic k§ thuat chiét
pha ran véi vat liéu hap thu khac nhau dé
loai bo chlorophyll [1-4]

Bang ky thuat chiét pha ran, nguoi ta da

sir dung MnO; 1am chét hap thu dé loai
chlorophyll khi xac dinh du luong hda
chat bao vé thuc ho chlor ¢6 trong rau
qua bang phuong phép sac ky khi [5-10].
Trong bai bdo nay chung t6i cling su
dung MnO, Iam chéat hip thu, dé xac
dinh du lugng hoéa chat BVTV ho
carbamate  (carbaryl, carbofuran,
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fenobucarb, pirimicarb ) cé trong rau
bing phuong phap sic ky léng hiéu
nang cao (HPLC).

2. THUC NGHIEM

1. Hoa chat

- MnO; cua Viét Nam, Na,SO,, NaCl
cua héng Merk.

- Dung méi hiru co gom: acetone,
acetonitrile, dichloromethane, n-hexane,
methanol.

- Chat chuan hoéa chat bao vé thuc vat ho
carbamate gém: carbaryl, carbofuran,
fenobucarb, pirimicarb cua hdng Sigma
Aldrich — Germany.

2. Thiét bi

- Hé thong sac ky long hiéu ning cao
(HPLC) cua Thermo Accela 600 Pump

- Cot sic ky BDS  Hypersil
C18(150mm x 4mm x Spm).

- Pha d@ong metanol/H,O

- Tbc do dong 1ml/phit

- Thé tich bom miu 20 pl.

3. KET QUA VA BIEN LUAN

Theo két qua trude day [5-10], acetone

dugc dung 1am dung méi dé chiét hoa
chat bao vé thuc vat tir rau qua. Trong
diéu kién d6 chlorophyll ciing duoc
chiét,Chlorophyll can duoc loai bo trudc
khi x4c dinh du luong héa chat bao vé
thuc vt bang phuong phap sic ky. Dé
loai bo chlorophyll, sir dung ky thuat
SPE dung chat hap thuMnO(SPE-
MnOz).

Luong chlorophyll trong thuc vat kha
I6n, nén dé loai bo chlorophyll, trugc
tién thyuc hién chiét long-long véi dung
mdi thich hop,roi méi thuc hién chiét
pha ran SPE véi chit hip thu MnO..
Hinh 1 cho thiy khi sir dung dung moi
dichloromethane cho két qua chiét céac
hoat ~ chat  carbamate  (carbaryl,
carbofuran, fenobucarb, pirimicarb) tot
hon so v6i cac dung moi khac
(chloroform, diethylether, n-hexane,
petroleum ether, toluene).

Cac hoat chit carbamate hoan toan
khong duoc chiét bai dung méi acetone
va acetonitrile.
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Hinh 1. Khd ndng chiét cac hogt chdt carbamate tzr dich loc bdi cac logi dung moi
(chloroform, petroleum ether, diethylether, n-hexane, toluene, acetone va acetonitrile).
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Dich chiét thu dugc khi chiét 16ng-long
boi dung moi dichloromethane dugc lam
kho bang dong khi nito, sau d6 hoa tan
phan kho ciing bang 5ml dung moi
dichloromethane réi cho qua cot SPE-
MnO, da duoc hoat héa bang dung moi
n-hexane dé tach loai chlorophyll.

Két qua tir hinh 2 cho thay céc hoat chat
carbamate (carbaryl, carbofuran,
fenobucarb, pirimicarb) dugc tach khoi
chlorophyll bai cot tach SPE-MnO,. O
day hiéu suat rira giai cac hoat chat
carbamate vao khoang 86-100% khi st
dung cac dung mdi rua giai la acetone,
acetonitrile, chloroform,
dichloromethane, ethylacetate. Cac dung
moi diethylether, n-hexane, petroleum
ether, toluene cho hiéu sut rira giai thap

hozc chi rira giai 1-2 hoat chat trong sb 4
hoat chat khao sat.

Trong qué trinh khao sat rira giai nhan
thy rang:

- St dung dung moi dichloromethane
phl hop cho viéc rira giai cac hoat chat
carbaryl, carbofuran,  fenobucarb,
pirimicarb ra khoi cot SPE-MnO; va loai
bo hiau nhu hoan toan tap chat
chlorophyll.

- V6i dung moi acetone hay acetonitrile,
tuy hiéu suat rira giai kha tét (hiéu suat
rra giai trén 94%), song khong thé loai
bo sach tap chat chlorophyll.

Do vay, dichloromethane dugc xem la
dung moi rira gidi phu hgp cho nghién
cuu nay.

HIEU SUAT (%
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Hinh 2. Kha néng rira gidi cac hogt chdt carbamate tir c6t SPE-MnO,.

Tur céc két qua khao sat ¢ trén, quy trinh
phan tich xac dinh du luong hoa chat
bao vé thuc vat ho carbamate (carbaryl,

carbofuran, fenobucarb, pirimicarb)
bing phuong phap HPLC - detector
PDA (UV-VIS) duoc x&c lap nhu sau:
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25g mau rau nghién nho + 50 ml acetone

- Khudy tron, loc, rira ki bang dung
moi acetone.
- Lay phan dich loc

Dich loc + NaCl bdo hoa + NaHCO; + chiét 16ng—long (3 1an)
(mdi lan chiét vai 15 ml dung méi dichloromethane)

- Lam khan dich chiét bing Na,SO, .
- Lam bay hoi bang khi nito
- Hoa tan lai bang 5 ml dichloromethane

\ 4

Hép thu trén cot SPE-MnO

- Giai hap bang 25ml dichlormethane
- Lam khé, hoa tan bang 1ml hon hop
methanol : nudc ti 1€ 1:2 (v:v)

Phan tich biang HPLC — Detector PDA (UV -VIS)

Chung t6i d tién hanh x4c dinh du luong
carbaryl, carbofuran, fenobucarb,
pirimicarb trong céac loai mau rau qua nhu
bap st, “bi ngdi”, cai thao, cai xanh, “co-
ron”, 6t, hanh 14, tan 6, duoc lay tai 4 khu
vuc trong rau & DPa Lat 1a phuong 6,
phuong 7, Ming Lin, Dat Mé&i cho thiy
nhiéu mau c6 chira du luong cua 04 loai
HCBVTYV trén. Trong do:

- Ham luong carbaryl dwoc phat hién
trong 55/79 mau khao sat. Ham luong
carbaryl dugc phat hién trong “bi ngdi” tir
0,007 — 0,052 ppm; trong cai thao tur
0,081 - 0,307 ppm; trong cai xanh tur
0,084 — 0,287 ppm; trong “co-ron” tur
0,040 — 0,371 ppm; trong hanh 14 tir 0,028
- 0,188 ppm; trong 6t tu 0,006 — 0037
ppm; trong st 0,026 — 0,571 ppm; trong
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mau tan 6 tir 0,050 — 0,287 ppm. Khéng
c6 mau nao cé du lugng vuot ra ngoai
tiéu chuan. Cac mau rau phat hién c6
carbaryl chiém ti 1¢ 69,6% la ti 18 cao
nhat so véi 3 hoat chat carbamate con lai,
trong d6 cac loai rau “co-réon”, sf, cai
thao thudng xuat hién hoat chat carbaryl.

- Ham luong carbofuran duoc phat hién
trong 45/79 mau khao sat, trong d6 co
16/45 mau c6 du luong carbofuran vuot
ra ngoai tiéu chuan an toan. Ham luong
carbofuran dugc phat hién trong “bi ngdi”
tr 0,011 — 0,114 ppm; trong cai thao tur
0,034 - 0,074 ppm; trong cai xanh tu
0,019 — 0,067 ppm; trong hanh 14 tur
0,016 - 0,159 ppm; trong “cO-ron” tur
0,032 — 0,186 ppm; trong 6t tur 0,016 —



0,078 ppm; trong st 0,012 — 0,809 ppm;
trong tan 6 tir 0,128 — 0,240 ppm.

- Ham luong fenobucarb dugc phat hién
trong 13/79 mau khao sat, trong dé c6
09/13 mau khao sat c6 du luong
fenobucarb vugt ra ngoai gigi han cho
phép. Ham lugng fenobucarb dwoc phat
hién trong “bi ngdi” tir 0,051 — 0,139
ppm; trong 6t 0,106 — 0,743 ppm, trong
tan 6 tir 1,539 — 6,846 ppm. Khong phét
hién ham lugng fenobucarb trong cai
thao, hanh 14, bap su, cai xanh.

- Ham lugng pirimicarb dugc phéat hién
trong 20/79 mau khao sat. Ham luong
pirimicarb dwoc phat hién trong 1 mau
cai thao va hanh 14 tur 0,007 - 0,012ppm;
trong “bi ngdi” tir 0,007 — 0,016 ppm;
trong 6t tir 0,009 — 0,011 ppm; trong tan
0 tr 0,011 — 0,123 ppm. Khéng phat hién
ham lwong pirimicarb trong mau bap su,
cai xanh dugc khao sat. Khong c6 mau
nao c6 du lugng pirimicarb vuot ra ngoai
tiéu chuan cho phép.
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