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Tém tit: Muc tiéu clia nghién ciru ndy nhim xac dinh quy trinh phan tich chlorpyrifos ethyl (CE)
trong dét canh tac néng nghiép dat hi¢u sudt cao nhit & diéu kién phong thi nghiém Sinh hoc dat,
Khoa Nong nghiép va Sinh hoc Ung Dung, Trudong Pai hoc Can Tho. Thi nghiém dugc thyc hién
qua céc giai doan: kiém tra hiéu suat trich ctia 2 phuong phap trich soxhlet va lic; kiém tra hi¢u
suat gitta 2 phurong phap c6 mau bang cach cho thdi khi N, va dé bay hoi tu nhién; kiém tra hiéu
suét cua 2 loai c6t lam sach mAu Alumina va Florisil; kiém tra hiéu sut trich mau véi 5 loai dung
mdi hiru co gdm Acetone, Toluen:Acetone 2:1, cho nudc vao dit vortex cho tan déu sau do cho
Toluen:Acetone 2:1, DCM va Diethyl ether; cuéi cung phén tich ham luong CE bang may sic ky
khi khéi phd GC/MS-QP2010. Két qua thi nghiém da xac dinh dugc qui trinh trich CE trong dat
dat hi¢u suét khoang 40 - 50% nhur sau: sir dung dung moéi trich 14 Diethyl ether, trich miu bang
phwong phap lic, chat 1am sach 13 Alumina loai ¢t nhé, thu dich trich & 1dn phan tach tht nhét, 6

méu bang cach dé bay hoi tu nhién.

Tir khoa: Chlorpyrifos ethyl, ¢t loc, dung moi, séc ki khi, trich.

1. Mé dau

Mot loai thudc Béo vé Thyc vat (BVTV)
dugc xem 13 ¢6 tinh bén khi n6 van con ton tai
trong dat & mirc c6 thé phat hién ra dugc sau
thoi gian st dung cho dén mua vu tiép theo [1].
Viée sir dung phd bién thudc BVTV c6 thé giy
6 nhiém méi truong va trd thanh moét mdi de
doa ddi véi sirc khoe ctia con ngudi boi nhimng
chét nay c6 tiém ning gy ung thu. Trong do,
Chlorpyrifos ethyl 14 hoat chat diét con tring
géc lan hitu co, thudc nhom doc 11, co tinh chét
gdy doc than kinh ¢ murc cao. Chlorpyrifos
ethyl c6 DTso khoang 60-100 ngay nén phan
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giai chim trong dat [2]. Chlorpyrifos ethyl c6
kha nang hap phu hoan toan vao dat do c6 chi
$6 K, kha cao, dao dong tir 652 I/kg ddi voi
dat it chat hitu co (1,35% chat hitu co) dén
30.381 1/kg v6i dat giau hiru co (3,41% carbon
hitu co) [3]. Khi Chlorpyrifos ethyl Vao trong
dét s& chiu anh huong boi cac yéu t 1y, hoa,
sinh. Nhitng yéu té nay c6 thé két hgp lam anh
huong dén tinh bén ciia thude, bao gdm sy phan
huy hoéa hoc va sinh hoc, hay lam anh hudng
dén tinh di dong cua thudc, bao gdm sy hip phu
trén t?mg mat, su h?ip thu tir thuc vét, bay hoi,
x061 mon do gio, rira tréi va truc di [4]. Chinh vi
nhiing dic tinh trén, viéc xac dinh luu tén cua
Chlorpyrifos ethyl ¢ trong nudc, ndng san, cay
trdng va cac mau dét trong mdi truong da 1a dé
tai nghién ctru chinh trong rat nhiéu nim. Dya
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trén co s& cac quy trinh phan tich thuéc BVTV
cua phong thi nghiém Rosenberg, Khoa Mo6i
truong, truong Pai hoc Rutgers, Hoa Ky dé xac
dinh dugc mét quy trinh phan tich Chlorpyrifos
ethyl trong d4t cho hiéu suit cao va phu hop véi
didu kién ciia phong thi nghiém Sinh hoc dit,
Khoa Nong nghiép va Sinh hoc ung dung,
Trudng Pai hoc Can Tho nén nghién ciru nay
da duoc thuc hién. Hi¢u qua cua viéc trich
Chlorpyrifos ethyl tir dat khao sat luu ton phu
thudc vao ba giai doan chinh cta qua trinh trich
gdm: str dung dung méi thich hop dé trich thude
tir dat sang dung moi, lam sach dich trich nhdm
loai bo céc loai tap chét, qui trinh nhiét phu hop dé
phan tich trén GC/MS [5].

2. Phuong phap

Céc phuong phdp trong nghién clru nay
duoc thuc hién theo phuong phap phan tich
thubc BVTV ciia phong thi nghiém Rosenberg,
Khoa Moi truong, Truong Dai hoc Rutgers,
Hoa Ky. Viéc thiét 1ap qui trinh phan tich thudc
dugc b tri thi nghiém qua ting budc nhim xéac
dinh hiéu suat trich t6i wu nhat ¢ ting giai doan.
Céc giai doan cta quy trinh phén tich cu thé
nhu sau:

2.1. Kiém tra phwong phdp trich mau tir dat

Thi nghiém dugc thuc hién véi muc tiéu
kiém tra hiéu suit trich ciia 2 phuong phap trlch
soxhlet va lic. Thi nghiém dugc bd tri ngiu
nhién véi 4 1an 1ap lai trén 3 loai dung moi trich
(DCM, hén hop Toluen:Acetone véi ty 1& 2:1
va Acetone). Pay la thi nghiém dinh hudng ban
dau nén cling duoc bd tri voi 2 loai cOt Florisil
va Alumina - cOt 16n va cot nho dé 1am sach
dich trich. Dat truéc khi sir dung dé bo tri thi
nghiém duoc phoi kho, nghién loc qua rdy 2
mm va tiét trung trude khi chung thudc. Ba
gram dat dugc cho vao mdi lo huyét thanh. Sau
khi ching thubc mau duogc i qua mot ngay dém
& diéu kién nhiét d6 phong. V6i phuong phap
léc, true khi trich, mau dugc tron déu, thém
dung moi dé cho thudc dugc hoa tan vao dung
moi. Thao tac nay dugc lap lai 3 1an dé dam bao

thudc duoc hoa tan vao dung mdi v6i hiéu suit
cao nhat. Trong giai doan nay can bd sung thém
chéat di kém (2,2,5 - PCB) nhdm do hiéu suit
ciia toan bo qui trinh trich mau. Qui trinh chi
tiét nhu sau: Thém vao lo huyét thanh chta
méu 3 ml dung méi. Lic qua dém & toc do 200
vong/phut. Trich mau lan 1: vortex lo bi da lic
that k¥ trude khi trich, ly tdm & tbe do 2.500
vong/phut trong 2 phut . Dung pipette hut dich
trong. Thém 2 ml dung méi vao lo bi va lic qua
dém voi tbe dd 200 vong/phut. Trich mau 1an 2:
vortex lo bi da lic that k¥ trudc khi trich, ly tam
& toc do 2.500 vong/phut trong 2 phat. Ding
pipette hut dich trong. Dich trong dugc cho vao
cung lo bi d trich 14n 1. Trich mau lan 3: thém
1 ml dung méi, vortex k¥, ly tdm & toc do 2.500
vong/phut trong 2 phut. Dung pipette hat dich
trong. Dich trong dugc cho vao cung lo bi da
trich 1an 1 va 2.

2.2. Kiém tra phwong phdp cé mau

Sau khi kiém tra phuong phap trich, thi
nghiém dugc thyc hién voi myc ti€u nham chon
dugc phuong phép ¢6 mau cho hiéu suét thube
con lai trong mau cao hon giira 2 phuong phap
1am ¢6 mau bang cach cho thdi khi N, trong 30
phut va dé bay hoi tu nhién khoang 4 gio trong
ta hat. Hai phuong phap déu c6 miu con lai 1
ml. Thoi gian thdi khi N, va dé bay hoi ty nhién
phu thudc vao thé tich cua dich trich thu duoc,
dich trich cang nhiéu thi thoi gian thoi khi N, va
dé bay hoi tu nhién cang lau va nguoc lai. Thi
nghiém duoc bd tri ngau nhién véi 4 lan 1ap lai.

2.3. Kiém tra loai cét loc lam sach dich trich

Thi nghiém duoc bd tri ngiu nhién voi 4 1an
lap lai nham kiém tra hiéu suét cua 2 loai cot 1a
Alumina va Florisil trén 1 loai dung moi trich l1a
Acetone. Loai ¢t duoc thiét ké trong thi
nghiém nay c6 kich thudc: dai 25 cm, duong
kinh trong 0,5 cm. Lam sach dich trich bang
Alumina qua cac giai doan sau: Trudc khi lam
sach, dich trich dwoc ¢6 xudng con 1 ml; Trude
khi str dung, Alumina cin dugc bét hoat béng
cach dem nung ¢ 550°C it nhét 24 gio, chuyen
qua ti siy & 250°C trong 30 phat rdi chuyén
sang binh hut 4m dé nguéi. Thém 3% nudc khir
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khoéang va lic trong 30 phat; Nhoi 1 it gon thiy
tinh vao cot, lép cOt vao gid; Can 4 g Alumina
da bat hoat (bang gidy nhom) d6 vao cot, thém
khoang 1- 2 cm Na,SO4 1én trén. GO nhe cot dé
Alumina chit lai; Rira c¢ot voi 5 ml hdn hop
DCM:Hexane (2:1); Rua cot lan 2 véi 10 ml
Hexane; Dit dng nghiém dan nhan F1 dudi cft,
dung pipette chuyén mau vao cot, trang 3 lan
v6i Hexane, mé van dé 16p dung mdi nay thim
xudng cot va sau d6 cho tir tr thém 13 ml
Hexane vao cot dén khi dung moéi cham dén
mat trén cia 16p Na,SO,; bat éng nghiém dan
nhan F2 dudi cdt, cho tr tir thém 15 ml
DCM:Hexane (2:1) vao cdt dén khi dung moi
cham dén mat trén cua 16p Na,SO,4; Dat 6ng
nghiém dan nhan F3 dudi cot, cho thém tir tur
15 ml Ethyl acetate:Methanol (2:1) vao cot dén
khi dung moi trong cft chay ra hoan toan. Mat
khac, lam sach dich trich b?mg Florisil qua cac
giai doan sau: Trudc khi lam sach, dich trich
duogc co xuéng con 1 ml; Trude khi sir dung,
Florisil cAn dugc bat hoat bang cach dem nung
& 550°C it nhat 4 gio, chuyen qua ti say O
250°C trong 30 phiit rdi chuyén sang binh hut
4m dé ngudi. Thém 2,5% nudc khir khoang va
lic trong 30 phat; Nhoi 1 it gon thuy tinh vao
cOt, lép cdt vao gia; Can 8 g Florisil da bét hoat
(bang gidy nhom) d6 vao cot, thém khoang 1-2
cm Na,SO, 1én trén. GO nhe cot dé Florisil chat
lai; Rira cot véi 25 ml hon hop PE:DCM (1:1);
Rira cot lan 2 voi 10 ml PE. (Luu y: khong dé
16p dung méi xudng thip hon 16p Na,SO, dé
tranh khong khi lot vao cot); Pat dng nghiém
dan nhin F1 duéi cot, dung pipette chuyén miu
vao cot, trang 3 1an véi Hexane, mé van dé 16p
dung méi nay thim xubng cdt va sau cung cho
thém tir tir 30 ml PE vao cot dén khi dung méi
cham dén mat trén cua 16p Na,SO,4; Dat éng
nghi¢m dan nhan F2 dudi cot, cho thém tir tir
30 ml PE:DCM (1:1) vao cot dén khi dung méi
chay ra hoan toan.

2.4. Kiém tra dung méi trich mau tir dat

Thi nghiém duoc bd tri ngau nhién véi 3 1an
1ap lai nham kiém tra hiéu suét trich mau cua 5
loai dung moi: Acetone, Toluen:Acetone 2:1,
cho nudc vao dat votex cho tan déu sau d6 cho

Toluen:Acetone 2:1, DCM va Diethyl ether.
Trén co s& st dung phuong phap lic, lam sach
dich trich bé’lng Alumina loai ¢dt nho va thu
dich loc & dich trich phan tach lan thir nhat, thi
nghiém duoc b tri bang cach chung mot luong
CE nhat dinh vao dét sau do trich mau bang cac
loai dung méi trén. Qui trinh trich va lam sach
mau dugc thuc hién theo nhu muc 2.1 va 2.3.

2.5. Phén tich mau

Cac dich trich sau khi lam sach duoc c6 dac
hodc thém dung méi (Hexane) dén thé tich nhat
dinh nhim dat néng d6 phu hop véi khoing
ndéng do trong dudng chudn va dem phan tich
tréen may GC/MS. Phan tich ham luong CE
bang may sic ky khi khdi phd GC/MS-QP2010,
sir dung cot sic ky HP-50MS dai 30 m x 0,32
mm; film 0,25 um va nhiét do bo nguén ITon:
200°C, nhiét do Interface gitra b6 GC va bd
ngudn Ion: 250°C, thoi gian bat dau do phd lon
trén luu dd: phut ther 10, nhiét do dau cot: 85°C,
nhiét d6 budng bom mau: 250°C, nhiét do dau
do: 280°C, thé tich miu bom vao budng bom
mau: 1 pl.

2.6. Phwong phdp thong ké xir li s6 liéu

i S6 liéu thi nghiém dgqc tin}l toan trén ph?m
mém Excel. Thong ké bang phan mém Minitab
16 dé so sanh trung binh va phan tich ANOVA.

3. Két qua va théo ludn

3.1. Két qua kiém tra hiéu sudt ciia hai phirong
phap trich: soxhlet va lac

Két qua thi nghiém cho thiy phuong phap
lic dat hi¢u sut trich cao hon phuong phép
soxhlet. Dong thoi két qua thi nghiém ban dau
v6i dung mdi trich va loai cot loc ciing cho thy
hiéu sut trich dat cao hon v6i dung méi trich Ia
Acetone so voi DCM va Toluen:Acetone, cot
loc 1a Alumina dang ¢4t nho cling cho théy dat
hiéu suat trich cao hon so véi c¢ot Florisil (Hinh
3.1). Két qua thi nghiém nay ciing cho thdy CE
chu yéu thudc dich trich phan tach thir nhit
trong qua trinh loc qua cot séc ky. Két qua cua
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nghién ctru nay phu hop véi quy trinh phan tich
thudéc BVTV cua phong thi nghiém Rosenberg,
Khoa Moi truong, truong Pai hoc Rutgers,
Hoa Ky. Vi vay, phuong phép trich bang cach
l4c duoc chon va str dung cho céc thi nghiém
tiép theo.
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F1: dich trich 1an 1; F2: dich trich 14n 2; Flor: Florisil
Al: Alumina; Soxh: Soxhlet

Hinh 3.1. So sanh higu suét trich chlorpyrifos ethyl bang
phuong phép soxhlet va lac.

3.2. Két qua kiém tra hiéu sudt co madu bang
phwong phap bay hoi ty nhién va thoi khi Nito

Két qua thi nghiém cho thay su khac biét
khong co y nghia théng ké vé& hiéu suét gitra co
mau bang phuong phép thdi khi N, va dé bay hoi
tu nhién vai ca 2 loai dung moi cuia 2 dich trich
phén tach 13 Hexane (lan phan tach thir nhét) va
DCM:Hexane v6i ty 1¢ 2:1 (1an phéan tach thir hai)
(Hinh 3.2). Tir két qua trén, phuong phap c6 mau
b?mg cach dé bay hoi tu nhién dugc chon dé ¢co
mau. Mic du & phong thi nghiém Rosenberg mau
duoc ¢o bang cach thdi khi N,. Vi thdi khi N, s&
¢6 mau nhanh hon, tuy nhién trong nghién ctru
ndy chon phuong phap ¢6 miu bang cach dé bay
hoi ty nhién nham tiét kiém chi phi ma hiéu suat
van khéc biét khong ¢ y nghia théng ké vé hiéu
suat v6i cd mau bang phuong phép thdi khi N,.
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Hinh 3.2. So sanh hiéu suét hai phuong phap c6 mau.

3.3. Két qua kiém tra hiéu sudt ctia 2 logi cot
loc: Florisil va Alumina

Két qua thi nghiém cho thay khi tién hanh
lam sach dich trich bﬁng cach loc qua cot thi
chlorpyrifos ethyl chu yéu thudc dich trich phan
tach lan thtr nhat, didu nay thé hién trén ca 2
loai chét loc. Tuy nhién véi cot loc Alumina thi
cho hiéu suit cao hon so véi cot loc Florisil,
trong khi d6 khac biét khong c6 y nghia thong
ké khi st dung cOt loc Alumina 1a cdt nhd so
v6i cot 16n (Hinh 3.3). Két qua nay phu hop véi
quy trinh phén tich thubc BVTV ciia phong thi
nghiém Rosenberg, Khoa Mo6i truong, truong
Pai hoc Rutgers, Hoa Ky. Tir két qua trén,
phuong phap loc s dung Alumina loai ¢4t nho
dugc chon dé lam sach dich trich. Thi nghiém
tlep tuc kiém tra mot sb loai dung méi trich
nham tim ra loai dung méi phu hop.
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Hinh 3.3. So sanh hiéu suét 2 loai ¢ot loc 1am sach mau.

3.4. Ket qua kiém tra hi¢u suat trich cua mot so
logi dung moi

Ban déau thi nghiém dugc thuc hién véi 3
loai dung moi la: Acetone, Toluen:Acetone voi
ty 1& 2:1, cho nudc vao dat votex cho tan déu
sau d6 cho Toluen:Acetone véi ty 18 2:1. Két
qua thi nghiém cho théy, hiéu suét trich dat cao
nhit va khac biét c6 y nghia théng ké dbi véi
Toluen:Acetone véi ty 1€ 2:1 c6 thém nudc.
Tuy nhién, loai dung méi nay khong cho két
qua tot d6i voi mot sb loai thude khac trong
cung thi nghiém. V6i muc tiéu xac dinh dugc
qui trinh trich phu hop cho nhiéu loai thudc nén
tiép tuc kiém tra hiéu sut trich trén 2 loai dung
méi khac 1la DCM va Diethyl ether.
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Hinh 3.4. So sanh hiéu suét cac loai dung méi trich mAu.

Két qua phan tich khi sir dung 2 loai dung
moi DCM va Diethyl ether cho thiy c6 thé trich
duoc voi nhiéu loai thudc va riéng voi
chlorpyrifos ethyl 2 loai dung mdi nay ciling cho
hiéu suit cao hon céc loai dung moéi da thu
trude d6. Két qua cling cho thay hiéu sut trich
bang Diethyl ether dat cao hon so véi DCM.
Tuy nhién sy khéc biét nay khong c6 ¥ nghia vé
mit thong ké (Hinh 3.4). Tur két qua trén, dung
moi Diethyl ether dwoc chon sir dung dé trich
chlorpyrifos ethyl tir trong dat.

4. Két luan

Qui trinh phan tich CE trong dat dwoc xac
dinh vé1 hiéu suét khoang 40 - 50% nhu sau: su
dung dung moi trich 14 Diethyl ether qua 3 lin
trich voi ty 16 theo thé tich (mL) la 3:2:1, trich
mau bang phuong phap lic qua dém 2 lan (tuong
g vé6i 2 1an thém dung méi theo ty 18 3:2) & toc
d6 200 vong/phut, chit 1am sach 1a Alumina
loai cot nho, thu dich trich & 1an phén tach thir
nhét véi dich trich phan tach 1a Hexane, c6 mau
bang cach dé bay hoi ty nhién. Ham luong CE
dugc phan tich bang may sic ky khi khéi phd
GC/MS-QP2010, sir dung cot sic ky HP-50MS
dai 30 m x 0,32 mm; film 0,25 pm va nhiét do

bo nguén Ion: 200 °C, nhiét do Interface giita
b6 GC va bd ngudn Ion: 250°C, thoi gian bt
dau do phd Ion trén Iuu do: phut thir 10, nhiét
do6 dau cot: 85°C, nhiét d6 budng bom mau:
250°C, nhiét d6 dau do: 280°C, thé tich mau
bom vao budng bom mau: 1 pl.
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To Determine a Analytical Protocol
for Chlorpyrifos Insecticide in Soil

Truong Quoc Tat, Duong Minh Vien
College of Agriculture and Applied Biology, Can Tho University

Abstract: The objective of this study was to determine a analytical protocol which get high
performance for chlorpyrifos in agricultural soil at laboratory conditions. The experiment was carried
out through the steps: testing the performance of two methods extract soxhlet and mix; testing the
performance of the two sample condensation methods by nitrogene gas blowing and allowed to
evaporate naturally; testing the performance of the two column types (Alumina and Florisil); testing
the performance of the five types of solvents (Acetone, Toluen:Acetone with ratio 2:1, add water and
mix soil sample before add Toluen:Acetone with ratio 2:1, DCM and Diethyl ether); final content
analysis of chlorpyrifos by GC/MS-QP2010. Experimental result determined a analytical protocol for
chlorpyrifos get 40-50% performance. This protocol includes extraction sample with shaking method,
Diethyl ether has been selected for use to extract chlorpyrifos from soil, filtration of Alumina column
(small column) was selected to clean extract solution and sample condensation method by allowed to
evaporate naturally.

Keywords: Chlorpyrifos ethyl, extract, filters column, gas chromatography mass spectometry, solvent.



