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XAC PINH DU LUQNG CARBAMATE TRONG MAU RAU, MAU GUNG VA
MAU NUOC
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Truong Pai hoc Khoahoc Ty nhién, PHQG-HCM
(Bai nhan ngay 08 thang 01 nam 2009, hoan chinh siza chita ngay 30 thang 06 nam 2009)

TOM TAT: Quy trinh x4c dinh 10 hop chdt thuéc trir sAu thong dung he carbamate:
Aldicard Sulfoxide, Aldicarb sulfone, Oxamyl, Methomyl, 3-Hydroxycarbofuran, Aldicarb;
Propoxur, Carbofuran, Carbaryl va Methiocarb trong nuéc, rau va girng da dugc xay dung
dua trén phuong phép tach bang sic ky long hi¢u nang cao, phét hi¢n bang dau do hupnh
quang sau khi @4 tgo dan Xua'[ sau cét. Mdu rdn duoc nghlen min trong methanol (MeOH),
sau do loc. Dich trich hay mau nuéc duoc 1am sach bang chiét Iéng-léng/SPE silicagel hay
bang SPE C,g. CAc carbamate duroc tach qua cgt HPLC Cig Véi pha dgng 1& MeOH/nuéc theo
ché dg gradient nong dé va duoc tao dan xudt véi O — phthalaldehyde (OPA) va 2 —
mercaptoethanol. Hop chat hupnh quang 1 — hydroxytylthio — 2 — metylisoindol tgo thanh
duwroc phét hién bang dau do hupnh quang Vi Ayieh tich 0 340 NM VA Longt x, 0 445 nm. Gidi han
phat hi¢n cho cac carbamate trong khodng tir 0.51 - 5.0 ppb, gidi han dinh luong tir 1.69 —
9.09 ppb va hi¢u sudt thu hOI tir 73 - 95%. Nong dg carbamate trong mgt s6 mau rau, mau
guEng VA Mdu nuéc tai mét 6 v tri khdo sat thu diroc khé nho.

Tir khéa: thusc bao vé thure vat, thudc trir sAu, carbamate,...

1.GIOI THIEU

Tinh trang thyc pham nhiém du lwong thudc bao vé thuc vat qua mic cho phép van dién
ra hét sirc nghiém trong. Nhiéu vu ngd doc thuc pham hang loat xay ra, duoc xéc dinh c6 lién
quan dén du luong thudc bao vé thuc vat cb trong rau, ci, qua. Carbamate (CBM) |a nhém
thudc bao vé thuc vat rat phd bién co cong thire chung

O

I
R;NH - C- OR,

Trong d6 Ry vaR; laaryl hoac ankyl Y.

CBM duoc dung nhiéu trong ndng nghiép nhu 1a thudce trir sAu, trir ¢o, trir ndm,.... C6 hon
50 loai CBM duoc biét t6i phan 16n |1a tir tong hop, duoc st dung khé phd bién trong ndng
nghiép trong vong 40 nam tro lai ddy. CBM khong bén, dé bi phan huy dudi téc dong caa méi
truong. CBM da sb 1a nhitng chat doc déi vaoi con nguoi duoc xép vao nhém doc | hoac 11 1a
nhitng chat doc va cuc doc theo tiéu chuan Vit Nam.2

Céc nghién cau truéc ddy da cong bd nhiéu phuong phdp phan tich du lugng CBM trong
nudce, thuc pham nhu: Phuong phép sic ky khi ghép khdi phdé (GC/MS), phuong phép sic ky
khi dau do bét giir dién tir (GC/ECD). Tuy nhién, cho dén nay nhitng phuong phép ndy khéng
dugc [g]héng dung do gip mot sb tro ngai, d6 1a tinh kho bay hoi va khéng bén nhiét cia
CBMY,

Trong nghién ciru ndy, chiing tdi khao sét quy trinh xé&c dinh 10 loai carbamate pho bién
thuong dung lam thubc bao vé thuc vat; Aldicard Sulfoxide; Aldicarb sulfone; Oxamyl;
Methomyl; 3-Hydroxycarbofuran; Aldicarb; Propoxur; Carbofuran; Carbaryl; Methiocarb
bang phuong phép sic ky long cao &p (HPLC) dau do huynh quang (FD) ¢6 tao dan xuat sau
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cot. Nguyén tic caa phuong phdp HPLC tao dan xuat sau cot |a dua vao dic tinh khéng bén
ciia nhdm CBM trong mdi trudng kiém. Sau khi tirng loai CBM  téch trén cot sic ky pha dao,
duoc thuy phan trong mdi truong bazo sinh ra methyl amin, sau dé methyl amin phan (ng vai
thudc thir O — phthalaldehyde (OPA) va 2 — mercaptoethanol tao ra dan xuat huynh quang 1 —
hydroxytylthio — 2 — metylisoindol .

Phan wng phan hay CBM trong mdi truong bazo (phan ung xay ra nhanh hon dudi téc
dung caa nhiét o).

R-O- g “NH - cH, 293K o NH, + ROH + H,CO,
Methyl amin
Phan ung cua methyl amin véi thubc thar sinh ra hop chat huynh quang 1 —
hydroxytylthio — 2 — metylisoindol. Chat ndy c6 cuc dai hip thu khoang 340 nm va cuc dai
phét xa 440-460 nm.

SCH,CH,O0H

CH,;NH aq alkali
H 4+ CRGNR, e N - CH,
H 4+ HSCH,CH,OH

, Mercaptoethanol ;-hydroxyetylthio-,-metylisoindol

OPA

Phuong nay dugc cong nhan |a phuong phap rat nhay va kha chon loc véi CBM vatrs
thanh phuong phap tiéu chuan caato chire mai truong the gidi phan tich CBM trong dat, nuéc,
thue pham...

2 THUC NGHIEM

Tién hanh khao s&t hé thong HPLC va (ing dung phan tich du lugng CBM trong mot s6
MAU rau, Mau girng, Mau nuac tai mot so che, siéu thj vakhu cong nghiép trén dia ban Thanh
Phb H Chi Minh va céc tinh 1an can.

2.1. Hoa chit thiét bi

H&n hop chuan 10 loai CBM 100 ppm duoc pha trong methanol do Supelco cung cip. Tt
ca c&c dung mdi vanuge déu dat tiéu chuan sir dung cho HPLC vaduoc loc quamang loc 0.45
pm.
Hé théng HPLC Shimadzu véi hé phan ang sau cot, dau do huynh quang (FD), cot phan
tich Cys, méy loc nuge vatrao doi ion millipore.

Hé thong tiém mau ty dong SIL — 20A Shimadzu, dau do huynh quang RF - 10 Axl ¢6 tao
dan xuét sau cot.

Cot phén tich HRC - ODS AS0678 Kich thudc 20 cm x 4.6 mm x 5 um

Cot bao vé GHRC - ODS FU3445

Injector tiém tu déng SIL - 20A

B¢ diéu nhi¢t CRB - 6A

Mot sb thiét bj khac

2.2. Cacthéng sb ciahé¢ HPLC

Qua qua trinh khao sét va ti wu hoa céc théng sé caa hé HPLC, ching téi d& xé&c dinh
duoc céc théng sb t6i wu caahé thong nhu sau.

Tiém 10 pl miu, phadong MeOH vanuéc, toc dd 1.000 mi/phtt, ché d6 dang dong khéng
thé phan tich 10 loai CBM vi thé phai dung ché d6 gradient dong nhu sau:
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Hinh 1. Ché do gradient dong

Bugc song kich thich: 340 nm; Budc song phét xa: 445 nm; Nhiét do 10 phan ang: 95 —
102°C; Vopa: 0.15 mi/phit; Vyaon: 0.2 mi/phit;Nong ¢6 OPA: 0.25 mM; Nong do p —
mercapropionic: 125 ppm; Nong ¢6 NaOH : 50 mM; Nong do d¢ém 80 — 100 mM.

Tong thoi gian chay 1& 60 phit dé 1am sach cot.

2.3. Chan bi miu

Mau rau va mau girng duoc |4y tai cho va siéu thi, bao quan trong ta lanh. Nhat bo hét 14
rau vang Ga va got bo vo ging sau d6 tién hanh chiét tach valam giau mau bang hai phuong
phép chiét pharan (SPE) vachiét long long (LLS) nhu quy trinh 1 vaquy trinh 2. Cot SPE Cyg
500 mg caa Varian. Dung médi dung cho chiét long long |a dichloromethane (CH,Cl,) (b.p
40°C). Tién hanh chiét 3 1an |am sach bang silica. Budi dung méi bang khi N, khan tinh khiét
99.99% sau d6 loc qua mang loc 0.2 pm truéc khi phan tich. Thém chuin 1an luot 100 ppb,
500 ppb, 1500 ppb dé danh giado dung vado tin cay cia phuong phép.
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Quy trinh 1: Quy trinh chiét tch déi vai rau va ging (Silica clean - up)
Cén 20 g rau ( hoac 10 g gung ) + 50 ml MeOH
iXay nhuyén
Loc (&p suat kém)
TR&a baloc (40 ml)
Dung dich thu dugc
Co quay
Dung dich thu dugc
1Tréng binh ¢ quay bang 40 ml CH,Cl,
Chiét 1ong long bang CH,Cl, (4 1an khoang 60 ml)
IDung dich hitu co thu dugce
Cho qua SPE (siliga) (nhdi cot 1.5 g)
TRfra giai bang CH.,Cl, ( khoang 15 ml)
Dung dich thu dugc
Dé bay bot dung méi
(Gitx nhiét do khoang 50°C)
Pudi dung mdi bang khi N,
(l binh mtrc 1 ml (CH,Cl,)
Loc qua méllg loc 0.2um

Phan tich Péng HPLC

Silica dé duoc hoat hda bang CH,Cl,: CeHg =7:3

Hinh 2. Quy trinh chiét tach déi vai rau va girng (Silica clean — up)

Khi ¢ quay MeOH bay hoi, dung dich bi duc la do mot s chét it phan cuc tan tét rong
MeOH hon trong nuéc. Dung dich sau khi ¢d quay ddi véi mau rau con khoang 30 mi, déi véi
mau girng khoang 15 ml dé dam bao ti 18 MeOH: H,O khoang 1: 2. Ung véi ti 18 MeOH: H,O
khoang 1 : 2 thi hiéu suat caa quatrinh chiét long-long dat cao nhét.
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*Quy trinh 2: Quy trinh chiét tach ddi véi rau vagirng (C18 clean - up)
Cén 30 g rau (hoac 15 g girng) + 50 ml MeOH
l Xay nhuyén
Loc (&p suat kém)
Raabaloc (40 ml)
Dung dich thu dugc
C6 quay
Dung dich thu duoc (dudi gan hét MeOH)
Trang binh ¢6 quay bang H,O
binh mic 100 mi
Li tam
L4y 10 ml dung dich trong
DBinh mac 50 ml biang H,O
Cho quacét Cyg
Rua giai bang CH,Cl,
Dung dich thu dugc
Thoi kho bang khi N,
binh mac 1ml bing MeOH
nl L oc quamang loc 0.2um
Phéan tich bang HPLC
C,5 dd dugc hoat hoalan luot bing H,O, MeOH va CH,Cl,

Hinh 3. Quy trinh chiét tach déi vai rau va girng (Cys clean - up)

D4i véi quy trinh ndy thi dung dich sau khi ¢d quay phai dudi duoc gan nhu hoan toan
MeOH. Néu luong MeOH con lai nhicu thi st lam tang kha nang rra gidi cua dung dich, khi
cho qua cot Cyg thi mot so CBM twong doi phan cuc s2 bi rira giai rakhoi cot gdy mat mau la
cho hiéu suat thu hoi thap.
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3.KET QUA VA THAO LUAN
3.1.Panh gia d§ nhay va d9 tin ciy caa phwong phap

Dau do FD chon loc v6i CBM, do nhay cao, gidi han dinh lwong chi vai ppb. Do tuyén
tinh 0.9980 — 0.9995.

Bang 1. Gigi han phét hién cia phuong phép

Chat phan tich S N SIN LOD LOQ
(ppb) (Ppb)
Aldicard Sulfoxide 413 7 59 0.51 1.69
Adicarb sulfone 337 16 21 1.43 476
Oxamyl 255 17 15 2.00 6.67
Methomyl 419 10 42 0.71 2.38
3-Hydroxy 284 18 16 1.88 6.25
carbofuran
Aldicarb 267 10 27 111 3.70
Popoxur 247 12 21 1.43 4.76
Carbofuran 208 14 15 2.00 6.67
Sevin (carbaryl) 186 17 11 273 9.09
Methiocarb 109 19 6 5 -
mv

{Detector A:Ex:340nm,Em:4A£'5nm

12

00 50 100 180 200 280 300 380 400 40 mn

Hinh 4: Sic ki ¢4 chuan 100 ppb
1: Aldicard Sulfoxide; 2: Aldicarb sulfone; 3: Oxamyl; 4: Methomyl;
5: 3 —Hydroxycarbofuran; 6: Aldicarb; 7: Propoxur; 8: Carbofuran; 9: Carbaryl; 10: Methiocarb
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3.2. Panh gia hiéu suit thu hoi
Hiéu suét thu héi tuong dbi cao tir 75 — 95%.

Bang 2. Hiéu suit thu héi mau rau, mau girng va mau nuéc thém chuan 100 ppb.

Hiéu suét thu hoi TB (%)+ RSD

Chéat phan tich (n=3)
Mau rau + RSD Maugung+ | Maunuéc+
RSD RSD
Aldicard Sulfoxide 728+ 17 776+3.1 83.6+17
Aldicarb sulfone 91.5+1.0 91.7+12 905+ 18
Oxamyl 92.1+06 934+18 918+ 19
Methomyl 1086+ 1.7 935+11 925+34
3-Hydroxycarbofuran 93.2+0.8 89.8+24 89.0+34
Aldicarb 918+ 1.1 934+22 91.2+ 3.6
Propoxur 89.6+1.2 924+11 94.7+5.4
Carbofuran 92.7+1.3 945+ 1.1 921+75
Sevin (carbaryl) 93.7+1.2 110.7+ 15 89.5+ 38
Methiocarb 96.6+19 95.9+3.1 96.9+4.0

Higu suat thu hoi cua c&c chat kha ceo, hau hét trén 80%. Riéng higu sut thu hoi cia
Aldicard Sulfoxide kha thap vi n6 cé do tan trong nuéc twong ddi 16n khoang 10 g L™ nén né

phan bd trong nudc twong dbi nhiéu 1am cho hiéu suat caa quéatrinh chiét thap.

3.3. Két qua phan tich mét sb miu thuc

Tién hanh khao s&t mot sd mau thuc té két qua thu dugc nhu sau:

3.3.1. Mdu rau
Bang 3. Két qua phan tich trén mau rau
Noi ldy mau Thoi gian Phét hién Nong do (ppb)
Chg An Duwong vuong 10/6/2008 | aldicarb sulfoxide 54.3
Cho An Lac 14/6/2008 - -
Chg Binh Chanh 14/6/2008 - -
Siéu thi Coop Mark 10/6/2008 - -

Két qua phan tich da so cac mau rau déu khong phét hién du lugng CBM, néu c6 nong do

ciing khathap dudi gisi han cho phép.
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3.3.2. Mdu girng
Bang 4. Két qua phan tich trén miu ging

Noi lay mau Thoi gian Phét hién Nong do
(ppb)
Chg An Duong vuong 10/6/2008 - -
Cho AnLac 14/6/2008 Sevin 90.8
Cho Binh Chanh 14/6/2008 - -
Siéu thi Coop Mark 10/6/2008 - -

Mau ging l4y tai cho An Lac phét hién Sevin tuy nhién nong d¢ nho dudi mirc cho phép
vahau nhu khéng phét hién du lugng CBM trong cac mau phéan tich.

3.3.3. Mé4u nuwéc

Bang 5. Két qua phan tich trén mau nudc

Loai mau Noi lay mau Thoi gian Phét hién Nong do
(ppb)
Nudéc ruarau Thu buc 7/6/2008 - -
Nudc 2o rau Thu buc 7/6/2008 3 —Hydroxycarbofuran 10.1
muong
Nugc thai noi Bién Hoa 5/6/2008 - -
trong rau
Nudc gieng noi Bién Hoa 5/6/2008 - -
trong rau
Nuac thai khu Bién Hoa 25/6/2008 | 3 —Hydroxycarbofuran 7.3
cong nghiép
mvV oY NP | Iaaf
[Detector A:Ex:340nm,Em:445nm O~ TIyUruA yLaribururdart
10.0—_
=
o
25
00:
0.0' o 'SI.O' o '16.0' o '15|.0' o '26.0' o '25|.0' o '36.0' o '35|.0' o '46.0' o '45|.0' 'min

Hinh 5. Mau nuéc thii khu cong nghiép 2 thanh phd Bién Hoa- Dong Nai phét hign 3-
hydroxycarbofuran nong d¢ 7.63 ppb
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Quétrinh khao sét cho thiy rang phan 16n khdng phét hién du lwong CBM trén mau rau va
gung.

Két qua phan tich cho thdy rau tai chg An Duong Vuong Quan Binh Tan phét hién du
lwong Aldicarb Sulfoxide va chg An Lac Huyén Binh Chanh phét hién du luong Sevin. Tuy
nhién, nong d6 nhé hon mic cho phép. Phan 16n mau rau va girng khdng phét hién du luong
CBM c6 thé |a do néng dan sir dung ddng liéu lugng va thu hoach ding thoi vu ¢é CBM phan
hity hét. Bay lamét tin hiéu dang mirng cho nguoi tiéu dung.

Qua trinh khao s& mau nudc & mot sb khu virc cho thiy mau nudc ao rau muéng tai Tam
Binh Quan Thu bac va nuge thai Khu Cong Nghiép Bién Hoa phét hién du luong 3 —
Hydroxycarbofuran tuy nhién ham lugng ciing turong d6i nho. Nudc thai tai Khu Céng nghiép
Bién Hoala nuéc chua qua xir ly. Néu dugc xir ly ddng céach thi du luong CBM ¢d trong nudc
c6 thé s8 phan hay hét.

3.4.Két luan

Chung t6i da xay dung thanh cong phuong phap phén tich du lvong CBM. Phuong phéap
HPLC dau do huynh quang dé phan tich du lugng CBM va ung dung tét ddi véi mot sb mau
thuc té. Gioi han phét hién véi mdi chat khac nhau khoang vai chuc ppb trén mau that
Aldicard Sulfoxide 19.7 ppb; Adicarb sulfone 17.4 ppb; Oxamyl 23.5 ppb; Methomyl 29.8
ppb; 3-Hydroxy carbofuran 35.8 ppb; Aldicarb 24.0 ppb; Propoxur 23.1 ppb; Carbofuran 31.3
ppb; Sevin (carbaryl) 42.0 ppb; Methiocarb 46.9 ppb.

Ung véi quy trinh [am gidu mau, ta co thé phan tich mau ¢ ham luong vai ppb. Tt ca c&c
chat trén déu co gidi han dinh lugng thip hon quy dinh cho phép caa Viét Nam, Nhat, M¥.

Ca 2 quy trinh trén déu p dung tot dé phan tich du lugng CBM. Quy trinh clean — up bang
silica c6 nhidu nén 16n hon Cyg va thao tac lean — up bing Cyg it ton cng sic hon khi ding
silica. DBbi voi mau rau qua, thuc pham do miu rat da dang va thanh phan nén mau kha phirc
tap, vi vay nén chon quy trinh xa Iy mau ding Cys dé clean-up valam giau.

Dau do huynh quang rat nhay d6i véi CBM giéi han phét hién mot s CBM ¢6 thé dat téi
ham lugng ppt trong mau nuéc twong tng véi phuong phdp 1am gidu phi hop. Chinh vi chon
loc cho CBM nén phuong phép sic ky long hiéu ning cao dau do huynh quang dugc céc to
chuc trén thé gi¢i cong nhan 1a phuong phép tiéu chuan phan tich du lugng CBM trong dét,
nudc, thuc pham,

DETERMINATION OF CARBAMATE RESIDUESIN VEGATABLES, BULBS
AND WATER

Nguyen Van Liem, Nguyen Van Dong, To Thi Hien
University of Science, VNU-HCM

ABSTRACT: A method for the determination of residues of 10 carbamates including
Aldicard Sulfoxide, Aldicarb sulfone, Oxamyl, Methomyl, 3-Hydroxycarbofuran, Aldicarb;
Propoxur, Carbofuran, Carbaryl and Methiocarb in vegetables, bulbs and water was
established based on High Performance Liquid Chromatography with fluorescence detection
after derived post column. Solid samples were grinded in MeOH, clarify. Extraction liquid or
water samples were cleaned by liquid-liquid extraction or SPE Cys. Carbamates were
extracted in HPLC C;g with mobile phase gradient MeOH/H,O and derived with O —
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phthalaldehyde (OPA) and 2 — mercaptoethanol. A fluorescent compound 1 — hydroxytylthio —
2 — metylisoindol was produced and detected by fluorescence detection with A, 340 nmand ¢,
445 nm. Limit of detection and limit of quantitation for the carbamates were 0.51 - 5.0 ppb
and 1.69 — 9.09 ppb, respectively. The recoveries of the carbamates were from 73 to 95%. The

concentrations of the carbamate in vegetables, bulbs and water at some investigated sites were
low.

Key words. Carbamate, pesticides,...
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