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SUMMARY

ACEPHATE AND ITS METHAMIDOPHOS METABOLITE
IN EGGPLANT FRUITS TREATED WITH MONSTER 40EC

Monster 40 EC was applied to eggplant plants. Its fate in fruits was studied. There were two
applications in our treatments as following one application of 8g a.i. acephate/8L water and one
application of 32g a.i. acephate/8L water. Samples of eggplant were random collected from treated
plants after a time elapse of 0 (three hours), 2, 4, 6,..., and 60 days after insecticide treatments. The
quantitative determination of acephate and methamidophos were done by GC-MS. Investigating the
relationship between acephate and methamidophos demonstrated that 6.3 -13.5% of acephate was
degraded into methamidophos in eggplant fruits. The calculated half-life of acephate was 4.3 days. The
methamidophos was found to be more persistence than acephate with 11.4 days. The evolution of the
acephate and methamidophos concentration behaviour in eggplant led to the behaviour empirical
equations: Y = 1.926t%%%¢02% for acephate (one application of 8g a.i. acephate/8L water), Y =
4.020t0676¢:0228 for acephate (one application of 32g a.i. acephate/8L water), Y = -0.0007t>+ 0.0197t+
0.016e%%34 for methamidophos (one application of 8g a.i. acephate/SL water) and Y = -
0.0008t2+0.027t+0.036e %13 for methamidophos (one application of 32g a.i. acephate/8L water).
Keywods: acephate, methamidophos, behaviour

1. MO PAU chugt duc twong wng la 866mg/ky va
Nghién ctu hanh vi caa cac thuc bao vé thuc 945mg/kg [1]. Con LDsy cia methamidophos
vat trén cay trong la viec 1am can thiét. Tur do qua duong miéng voi chudt cai va chuot duc
c6 thé cung cap nhiing thong tin thiét yéu vé tuong ung l1a 16mg/kg va 21mg/kg [1]. Theo
hanh vi, sy phan huay cua ching trong cac san nghién ctu sy chuyén hoéa acephate thanh
pham néng nghiép. Acephate 1a thudc trir sau methamidophos trén thyc vat ciia mot s6 tac
gdc 1an hitu co véi cAc tén thwong mai Monster gia cho thiy khoang 5-10% acephate bi phan
40EC, Mytox 75SP, Lancer 40EC, ... dugc su hiy chuyén thanh methamidophos [5, 9].
dung trong viéc kiém soét dich hai va bao vé Trong cdng trinh ndy muc dich nhirng nghién
mia mang vai nhiéu loai cay trong khac nhau. ctru cua ching toi tap trung cha yéu vao viéc
Mot trong nhitng chuyén hda chat cua acephate md phong hanh vi coa acephate va
d3 duoc nhiéu nha khoa hoc trén thé gisi quan methamidophos trong qua ca tim theo lidu
tdm la methamidophos. That vay, LDsy cua lugng ap dung va tinh toan thoi gian ban huy

acephate qua duong miéng voi chudt cai va
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cua ching trong diéu kién nghién ctu tai hién
truong.

2. THUC NGHIEM

2.1. Héa chit, dung cu va thiét bi

2.1.1. Hoa chat

Cac chit chuan acephate va methamidophos
(d6 tinh khiét >98%), cua hang Fluka, Cong
hoa Lién bang Puc. Monster 40EC, hoat chat
chinh acephate 400g/L cua cong ty Néng dugc
Dién Ban. Tat ca cac dung mdi hiru co dugc sir
dung (CH.Cl, 99,8%, ethyl acetate 99,5%,
toluene 99,9% va acetone 99,8%) la loai tinh
khiét va dang cho sic ki cua hdng Merck,
Cong hoa lién bang Birc. Na;SO4, than hoat
tinh, déu cua hang Merck. Na;SO, va than hoat
tinh dugc nung & 400°C tir 5-7h. Sau khi nung,
Na;SO, khan va than hoat tinh dwoc cat gitr
trong binh hat 4m va s dung trong vong 2
tuan.

2.1.2. Dung cu

May xay inox, hiéu Kitchen Flower, Han
Qudc. Binh tam giac 250ml c¢6 nit nham dé
chiét mau. Cac dung cu thong thuong cua
phong thi nghiém. Giay loc bang xanh ® 9cm
va®d llcm.

2.1.3. Thiét bj

Hé théng may sac ki khi khdi pho GCMS - QP
2010 plus cua hdng Shimadzu, Nhat Ban.
Budng tiém mau: Hoat dong theo ché do khong
chia dong (splitless), vai nhiét do dugc cai dat
& 250°C. Binh khi He, d tinh khiét 99,999%,
luu tdc qua cot 2,2ml/ phat. Cot mao quan
MDN - 12, chiéu dai 30m, duong kinh trong
0,32mm, bé day 16p phu 0,25um. Cot bao vé
chiéu dai 5m dugc gan ndi tiép véi cot mao
quan MDN - 12. Chuong trinh nhiét d¢ cot
tach: 50°C (1 phat), ting 20°C/phiit dén 140°C,
tang 10°C/phat dén 280°C (giir 5 phut).
Detector khdi phd (MS) véi ngudn ion hoa El
(70eV), 200°C; Interface 250°C; Thoi gian cit
dung méi 4,5 phat. Cac manh SIM dinh lugng
va manh SIM tham chiéu cua

Manh Manh tham
dinh chiéu (amu)
) o4 95 [ 141
Methamidophos (100%) | (63%) | (42%)
136 94
Acephat )
CEPREE | (100%) | (49%)

2.2. Thuc nghiém hién truong
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Hinh 1. Vuon thi nghiém trong ca tim.
Hg anh Lé Vin Qué, xa Hiép An, Huyén Dirc
Trong, Tinh Lam Pong
Céc thi nghiém duoc tién hanh tai Hiép An,
buc Trong, Lam Pong. Vuon c6 dién tich 3
sd0. Vudn trong ca tim duoc chia thanh nhidu
luéng, mdi luéng cach nhau 50cm. Khoang
cach gitta cac cdy 20cm. Loai gidng ca tim
CE1, véi thoi gian séng phu thugc vao ché do
cham soc, thoi giam wom gidng 13 1 thang, tur
khi trong dén thu hoach 1a 2 thang, thoi gian
thu hoach tir 6 - 8 thang. Loai gidng nay trong
dugc quanh nam, nhiét d6 thich hgp 25 — 35°C
(thoi tiét thuan loi tai ving Buc Trong, Pon
Duong). Qua trinh phun xir ly bang Monster
40EC duoc tién hanh theo hinh thic xu ly mot
lan  véi  nghiém thac  1(13/07/2012 -
11/09/2012): 8g hoat chat acephate/S8L va
nghiém thac 2 (13/07/2012 - 11/09/2012): 329
hoat chat/8L. Nhiét d¢ tai thoi diém thi nghiém
25°C, d6 am 80%, anh sang dao dong trong
khoang 40 — 90%. Thoi gian cach ly bang 0
ngay dugc qui dinh cho viéc lay miu ngay sau
khi &p dung thudc chtra hoat chat 1én vuon
thuc nghiém 3 gio. Céc thoi gian cach ly khac
dugc tinh sau khi 4p dung thudc chira hoat chat
1én vuon thuc nghiém 2, 4, 6, ... dén 60 ngay.
Cac mau ca tim s dung cho phéan tich duoc
lay dinh ki theo thoi gian 0 (3h), 2, 4, 6, ..., 60

ngay.

2.3. LAy miu

Mau dugc lay ngau nhién trén dong ruong theo
hinh chit S, mdi cay ding kéo cit khoang 2 — 3
trai, thu vao tli PE, bo qua c4c cay nam tai cac
mép ria thira ruéng tng véi 2 dau caa hinh chix
S. Khéi lugng mdi mau lay 1a 3kg, dung trong
ti PE, ghi rd thoi gian, dia diém va ki hiéu
mau. Tién hanh xir Iy mau ngay sau khi dem vé
phong thi nghiém. Tai phong thi nghiém, toan
b6 mau ldy vé dugc bo cudng va toan bo miu
duogc xay tron dong nhét trén cdi xay inox. Sau
khi dong nhat, miu dugc trai Ién tam nilon



sach va giam kich thuéc miu dén kich thudc
mau phong thi nghiém theo phuong phap
duong chéo hinh chit nhat. Thu giit mau trong
ti PE sach, ma héa mau va luu giit mau kich
thugc phong thi nghiém trong ta lanh.

2.4. Phuwong phap phan tich

2.4.1. Ly trich acephate va methamidophos
khéi nén mdu [2,3]

10,0g mau sau khi ddng nhat héa va giam vé
kich thuéc mau phong thi nghiém, dugc
chuyén vao binh tam giac 250ml ¢6 nit nham,
thém vao 7g Na,SO, khan. Tién hanh chiét 3
lan, m&i lan véi 20ml ethylacetate va lic trong
vong 3-5 phat. Thu toan bo pha hitu co vao
phéu chiét 125ml. Thém vao phéu chiét 1,09
than hoat tinh. Lac phéu chiét trong vong 3-5
phat. Ly tam, chuyén toan b pha hiru co vao
cbc 100ml. Phan cin (than) duoc thém vao
10ml hdn hop CH.Cl, : CHsCOOCHs (7:3,
v/V). Lic phéu chiét trong vong 3-5 phat dé
giai hip acephate va methamidophos ra khoi
I6p than hoat tinh, ly tdm. Gop toan bé pha hiu
co vao cbc 100ml, thém vao 5ml toluen, bay
hoi dung méi trong chan khong dén vira khd,
hoa tan can véi Sml acetone. Bom 1pul vao may
GCMS, tinh toan ham luong.

2.4.2. Phan tich trén GC-MS [2,3]

Mau thir va chudn dugc bom vao hé thdng sic
ki khi GC-MS véi cuing mot luong thé tich 1pl,
& cung mot didu kién hoat dong thiét bi nhu da
néu & trén. Pinh lugng ham lugng acephate va
methamidophos c6 mat trong mau thir nghiém
dugc tién hanh ty dong theo phan mém cua
may, dua vao cdc manh SIM dinh lugng va cac
manh SIM tham chiéu. M&i mau duogc tién
hanh phan tich lap lai 3 lan.

2.4.3. Thdm dinh phwong phdp

Do thu hdi, d6 lap lai va gisi han phat hién cua
phuong phap dwoc thyc hién véi 7 lan phan
tich 1ap lai trén cung mét nén mau, vgi mot
lwong chuan cb dinh cua cac hoat chét khao sat
dugc thém vao nén mau.

Do thu hdi dugc tinh toan trén co so luong
chuan dugc thém vao nén miu () va luong
chuan dugc tim thay (A) khi str dung qui trinh.
Nén miu duoc lya chon, di dwoc kiém tra
khong thay xuit hién bit ky manh phd dic
trung nao trén GC-MS.

A
R = — x 100%
i
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Do lap lai duge danh gia thong qua gia tri do
léch chuan tuong d6i (RSD). Gisi han phét
hién ciia phuong phap (MDL) dugc thiét lap
trén co s& do léch chuan cua 7 lan thi nghiém
lap lai va gia tri thong k& tsugent Mot phia, voi
bac tu do 1a n-1 va & mirc ¥ nghia 99%.

MDL =t (n-1, 0.99) . S (trong d6: t- gia tri
student; S - d6 léch chuan cua cac lan phan
tich lap lai) [4]

Két qua trong bang 1 cho thdy phuong phap c6
d6 thu hoi kha tét. Gia tri RSD dat yéu cau khi
S0 sanh véi gid tri RSDomwiz. Theo qui wdc,
RSDprn < %2RSDHomwitz. RSDHorwitz = 21-051gC
(trong d6 C 1a ndng d6 duoc biéu dién ¢ dang
phan sb) [6]

3. KET QUA VA THAO LUAN

3.1. Hanh vi cia acephate va chuyén héa
chat methamidophos trong qua ca tim

Két qua trén hinh 2 c6 thé thay hanh vi cua
acepahte trong qua ca tim dugc chia thanh 3
vung.
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Hinh 2. Hanh vi cua acephate va
methamidophos trong ca tim theo néng dé va
ngay ldy mau sau khi phun
Ving thir nhét tir ngay ldy mau thi 0 dén thir 6
sau khi phun, trong viing nay cho thiy khuynh
hudng ham luong acephate ting 1én & ca 2 liéu
&p dung; Vung tha hai tir ngay lay mau 7 dén
thir 14 sau khi phun, bét dau c6 sy giam manh
ham lugng acephate, kém theo qué trinh nay
ham lugng methamidophos dugc hinh thanh va
tang dan va dat cuc diém vao ngay thir 13 sau
khi phun & ca hai lidu 4p dung 8g va 32g hoat
chit acephate trong 8L nuéc (hinh 2); Ving
thir 3 tir ngay ldy mau tha 15 tré di, ham luong
acephate van tiép tuc giam nhung véi toc do

cham.
Ciing trén hinh 2 cho thidy ham luong
methamidophos ting nhanh trong ving dau va



dién tién nhanh hon trong ving twong g Vi
ham luong acephate bi phan giai nhanh (ngay
thir 7 — 14 sau khi phun). Két qua phan tich du
lugng ciing cho ta thiy khoang 6,3 — 13,5%
acephate bi phan hay thanh methamidophos.
Ham luong acephate tang lén trong nhitng
ngay dau ap dung, cho thay mot didn bién kha
ddc trung cta acephate trén cac loai qua. That
vay, mot s6 cong trinh nghién ciu ciia mot s6
tac gia khac ciing cho thidy didu nay.
Soudamini Mohapatra va cac cong su trong
cong trinh nghién ciu cia ho vé du lwong cua
acephate va chuyén hoa chat methamidophos
ciia nd trén vo va phan com cua qua xodi [8]
hodc tac gia J. Sanz-Asensio va cong su khi
nghién ctu vé hanh vi cua acephate va chuyen
hoa chat methamidophos trén cac mau téo [7].
Trong ca 2 cong trinh nay, cac tac gia déu tién
hanh nghién cau tach biét hanh vi cta acephate
va methamidophos trén vo va phan com cua
qua. Theo d6, cac tac gia déu dua ra gia thiét
vé sy tham thau cua acephate tir vo vao phan
com cua qui, ma di dan dén ham luong
acephate & phan com cua qua ting 1én trong
nhitng ngay dau sau khi xu ly.

Trong cong trinh nghién ctu nay, ching téi
tién hanh nghién ctu trén toan trai ca tim ma

khong tach biét phan vo va phin com. Néu
chap nhan gia thiét vé sy thim thiu cua
acephate tir vo vao phan com cua qua, thi s&
xuit hién thém mat gia thiét khac dé ly giai vé
két qua khi ham luong acephate ting 1én trong
nhitng ngay dau sau khi xi ly véi thudc
MONSTER 40EC ¢ ca 2 liéu 4p dung 8g va
329 hoat chat/8L nudc. That vay, MONSTER
40EC 14 thubc trir sdu gbc 1an hitu co, co tac
dung tiép xdc, vi doc va noi hiap manh. Theo
co ché cua nhing loai thude co tac dong noi
hap (hay luu dan), khi phun thudc 1én cay,
thudc co kha ning hap thu vao bén trong, dich
chuyén dén cac bd phan khéc cia cay, giy doc
cho nhitng loai sau chich hat nhya cédy. Co 1€
do co ché cua thubc MONSTER 40EC, thém
vao d6 trai ca tim dang trong giai doan phéat
trién ma dan dén trong két qua sau khi xir 1y
véi MONSTER 40EC, ham Iugng acephate da
tang 1én trong nhitng ngay dau sau xu 1y.

Pé thidy r6 hon hanh vi cua acephate va
methamidophos trong ca tim, ching tdi tién
hanh mé phong hanh vi ciia chling bang nhitng
phuong trinh toan hoc véi viéc xem ham lugng
cua ching trong qua ca tim nhu 1a mot ham
theo thoi gian. Két qua mé phong duoc chi ra
trong bang 1.

Bang 1. Két qua tham dinh phirong phdp va md phong hanh vi cia acephate va methamidophos
trong qud ca tim

Hoat chét Do thu hoi (%) RSD (%) MDL (mg/kg)
Methamidophos 84,9 8,3 0,070
Acephate 85,0 9,9 0,080

Liéu lugng 4p dung: 8g hoat chit acephate /8L nu6c
Acephate Methamidophos

Y = 1,926t055¢ 0211

Y =-0,0007t?+ 0,0197t+ 0,016e 0134

Liéu lugng 4p dung: 32g hoat chat acephate /8L nudc

Acephate

Methamidophos

Y = 4’029t0,676e-0,228t

Y =-0,0008t2+ 0,027t+ 0,036¢0-134

Bang 2. Két qua tinh toan thoi gian ban huy cia acephate va methamidophos trong qud ca tim

Hoat chét T2 (Ngay) Gia tri trung binh T1/2 (ngay)
Acephate
(8g hoat chit acephate/8L nué6c) 4,355751 43
Acephate '
(32g hoat chét acephate/8L nudc) 4,261993
Methamidophos
(8g hoat chat acephate/8L nudc) 11,34206 11.4
Methamidophos (32g hoat chat acephate/8L nudc) 11,47351
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3.2. Sw phédn hay cua acephate va
methamidophos trong qua ca tim

Ngoai viéc mé phong hanh vi cua acephate va
chuyén hoa chit methamidophos cua né trong
ca tim theo ham thoi gian, ching toi tién hanh
xac dinh thoi gian ban huy (T12) cua acephate
va methamidophos.

Két qua nhan duoc trén hinh 3 véi cac phuong
trinh tuyén tinh twong tmg, ching ti tinh duoc
thodi gian ban huay cua acephate va
methamidophos. Két qua tinh toan dugc chi ra
trong bang 2.

Két qua tinh toan thoi gian ban huy cua
acephate theo nhitng khao sat cua ching téi 16n
hon so voi quang céo cua nha san xuét (thoi
gian ban phan huy cta acephate chi cé 3 ngay).
Sy khéc nhau vé thoi gian cach ly c6 kha ning
do cac diéu kién moéi truong khi tién hanh thi
nghiém khac nhau va thiét bi phén tich cling
khac nhau, do d6 da anh hudng phan nao dén
két qua tinh toan thoi gian béan huy.

1
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Hinh 3. Ln nong d¢ acephate va
methamidophos theo thoi gian - 8g
acephate/SL nuoc va 32g acephate/SL nuoc

4. KET LUAN

Methamidophos da dwgc hinh thanh trong quéa
trinh phan giai acephate. Khoang 6,3 — 13,5%
acephate bi phan huy thanh methamidophos.
Thoi gian ban hay cuia acephate va
methamidophos tuong ung la 4,3 ngay va 11,4
ngay. Viéc két hop thoi gian ban huy va
phuong trinh mé phong hanh vi cua acephate
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va methamidophos trong qua ca tim s&€ lam co
s cho cac nha quan ly, san xuit va ché bién
san pham ndng nghiép kiém soét va st dung
hop Iy cac loai thuéc c6 chira hoat chit
acephate trong qua trinh bao vé hoa mau.
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