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Tém tit. Fenobucarb va fenitrothion 13 hai héa chit bao vé thuc vat (HC BVTV) co phétpho va
carbamat dugc sir dung pho bién va dang dugc huu hanh (trong danh myc HC BVTYV cua b NN
va PTNT - No. 10 /2012) dé trir sau bénh cho cdy trdng. Sy tdn du cita HC BVTV néi chung va 2
hoa chét nay noi riéng luén phai dugc thudng xuyén theo ddi trong méi truong va dic bigt 1a trong
cic mAu thyc pham. Ca la loai thyc pham dugc ngudi din st dung v6i s6 lugng lén. Ca dugc xem
12 mdt chi thi sinh hoc dé kiém sodt sy tdn du HC BVTV. Trong nghlen clru nay, ching tdi tién
hanh khao sat qu1 trinh phan tich fenobucarb va fenitrothion trong miu cé sir dung phuorng phap
chiét ddng héa miu véi dung moi axetonitril, 1am sach djch chiét sir dung cot C18, NH2 va than
hoat tinh; va sir dung thiét bj sic ky khi khéi phd dé dinh tinh va dinh luong. Hiéu sut thu hdi cia
qui trinh phén tich thu durge di véi fenobucarb 13 91% (v6i CV 13 5,9%) va voi fenitrothion 1a
79% (vdi CV 12 6,7%). Gidi han phat hién (MDL) ctia fenobucarb la 0,87 ng/g va fenitrothion 1a
2,03 ng/g mAu khd. Phuong phap phan tich ndy hoan toan cé the 4p dung dé x4c dinh lugng tén dur
lugng vét ciia 2 HC BVTV fenobucarb va fenitrothion trong miu cd v6i hiéu suét cao va d6 léch
chuin tuong ddi thip (CV<10%). Ap dung qui trinh phén tich niy vao phan tich miu c4 méi

trudng va di phat hién thdy 2 HC BVTV fenobucarb va fenitrothion.

1. Mé diu

Hang ndm, Vi¢t Nam sir dung mét lugng
16n HC BVTV, theo con sb théng ké 1a trén
70.000 tan thanh phim (Tap chi Mo6i trudng s6
05/2011). Do vay, sy tdn du cac HC BVTV
trong méi trudmg 13 khong thé tranh khoi. Sy
tdn dur d6 c6 thé ngay chinh trén thyc phim nhu

* T4c gia lién hé. PT: 84-917655657.
E-mail: ngthngoc@yahoo.com
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rau, lta cling va sau d6 c6 thé di qua mét chu
trinh van chuyén, tich liy sinh hoc. Con ngudi
13 mit xich cudi cling ctia chudi thirc &n d6 va
s€ phai tiép nhan sy tdn du cic loai hda chét
khéng mong mudn & mirc dd cao. HC BVTV co
clo dugc san xuit va ding dai tra tir nhimg nim
1970-1980, hién da bj c4m va thay thé bing cic
HC BVTV co phétpho, nito, cicbamat va
pyrethroit. Fenitrothion va Fenobucab 13 hai
thudc trir sdu co phétpho va cicbamat cé trong
danh myc HC BVTYV dang dugc phép sir dung
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& Viét Nam [3]. Fenitrothion va Fenobucarb 1a
nhitng hoat chét trir sdu c6 nhidu trong céc san
phim thwong mai nhu Difetigi 75EC, Subatox
75EC, Sumibass 75EC.... Chiing chii yéu d trir
r?ly néu, sdu cudn 14, sau duc than, bo xit cho
Iua; rép sap cho cay c6 mu, cdy ca phé.

Mbt s6 HC BVTV ho co photpho, nita,
cacbamat va pyrethroit c6 dgc tinh cao vdi hé
sinh thai va con ngudi, tuy nhién, thoi gian
phin hiy cia ching trong méi truong nhanh
hon. Céc hgp chét niay c6 khuynh hudng tan
trong nuéc va hip thy yéu trong dét. Do rira trbi
tir hoa mau, dit, hay nudc tudi tiéu, cac HC
BVTV c6 mit trong nudc. Ca 1a mét loai sinh
vit séng trong nudc. Ching s& bj hip thu va
tich lily trong co thé HC BVTV néu trong mdi
trudng nudc c6 nhimg héa chat d6. Hién nay
viée kiém soat, theo ddi lugng HC BVTYV trong
thyc phdm 13 rit cdn thiét duoc tién hanh
thuong xuyén va cd 1a mot trong nhitng loai
thye phim duge ngudi dan st dung nhiéu trong
in udng. Trong nghién ciru ndy, ching ti thyuc
hi¢n vig¢c khao sat xdy dung qui trinh phan tich
2 HC BVTV fenitrothion va fenobucarb dang
dugc phép sir dung trong ddi twgng miu ca dé
déng gbp vao viéc kiém soat theo doi sy tdn dur
clia HCBVTV trong miu thyc phdm néi chung.

2. Thye nghi¢m
2.1 Héa chat

- n-Hexan, GC va p.a, Merck

- Axeton, p.a, Merck

- Axetonitril, p.a, Merck

- Toluen, p.a, Merck

- Cot chiét pha rin amin bac 1: NH, —
OROCHEM - SY NH, 2000-12

- Cot chiét pha rin C18: RP-18-Merck
K91203423

- Than hoat tinh, loai cho sic ky, kich c&
hoat 0,3-0,5mm, Merck (Lot: A875731 730);
(P/N:1.09631.0500)

Céc dung dich chuin gdc cho phan tich:

- Chét ndi chudn (IS): Chrysen - d12 10
pg/mL trong cyclohexan, Dr.Ehrenstorfer, Dirc.

- Chét ddng hanh (SR): Diazinon - d10 10
pg/mL trong axeton, Dr.Ehrenstorfer, Dirc,
(XA12210100AC).

- Fenithrothion, Dr.Ehrenstorfer, Durc,
(C13480000).

- Fenobucab, 10 ng/uL trong cyclohexan,
Dr.Ehrenstorfer, Dtc (L13485000CY)

- Hén hop chudn Pesticides Mix 6, 100
pg/ml trong toluen, LGC, Dirc (SL21964)

2.2. Thiét bj va dung cu

- Can phan tich Metler, Thuy S§

- My lic Voltex, Dirc

- May ddng héa mau KIKA , Pic

- Thiét b c6 cét chan khong Buchi, Thuy S§

- Thiét bj d6ng khd miu, Alpha, My

- Thiét bi sic khi ky GCMS 2010 véi
detector khi phé, Shimadzu, Nhit Ban

- Dung cy: binh dinh mirc 1ml, 5ml, 10ml;
Binh cdu 250ml; Ph&u thiy tinh; Céc thiy tinh
100ml, 250ml; éng dong 100ml; Cot lam sach
d.0.5c¢m, 1.20cm; C)ng nghiém chia vach 10ml;
Lo dyng mAu nho 4ml, 2ml.

2.3. Khdo sdt diéu kién chay sdc ky

M3u chudn don fenitrothion va fenobucarb,
diazinon-d10 (SR) va chrysen-d12 (IS) dugc
chay ché d6 Scan trén thiét bj GC/MS 2010,
Shimadzu dé x4c dinh thoi gian luu va céc
méanh khéi dic trung. Sau khi xac dinh dugc
manh phd, thoi gian hru, hdn hop chudn dugc
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chuyén sang chay trén méy véi ché do SIM. Téi
wu hda céc didu kién phén tich d& nhan dugc tin
higu tach rd rang va cudng d6 tin hidu tot nhat.

Bom han hop chun ndng d6 nho vio thiét
bj sic ky d& xac dinh gi6i han phat hién cia
thiét bj (IDL) va sau d6 tién hanh bom day
ndng d6 chuin dé lap dudng chuin.

2.4. Thu thdp va bdo quadn méu

MAu c4 sau khi dugc thu thip vé, loai bd
dAu, vdy va vay. Rira sach bing nudc thudng.
Sau d6 lang bd phin xuong. Phan thit ca duge
thai 14t mong dem di déng kho. Miu sau khi
khd dugc dung trong céc lo mau nau, diy nép,
dén nhin va bio quan trong ti lanh siu (-18°C).

2.5. Khdo st qui trinh xiz Iy méu

Quy trinh phén tich miu: bao gdm giai doan
chiét bing phuong phap dong héa miu, lam
sach/lam gidu bing chiét pha rin, phan tich
dinh tinh va dinh lugng bing phuong phap sic
ky khi véi cic detector chuyén dung.

Thit c4 da duoc dong khé dem xay nghién
min thanh dang bt bing méy xay sinh t5. Cén
2 g miu cho vao lg thiy tinh, thém chit ddng
hanh diazinon-d10, d6ng héa miu véi dung méi
axetonitril. Djch miu trong dung méi chiét
axetonitril dugc c¢d cAt chan khong vé 1ml vi
sau d6 dugc lam sach qua ct C18, cit NH;, cbt
than (0,5g than/ ¢4t thity tinh dai 20cm x dudong
kinh 0,5cm). Thé tich dung méi ria gii cic

thudc trir sdu trén cdc cot 1am sach cin phai
duoc khéo sat. Chuyén dbi dung méi va thém
chét ndi chun chrysen-d12, trude khi bom miu
vio thiét bj sic ky.

Thém chit chudn Fenobucarb va
fenitrothion vao mau c4 va tién hanh toan bo
qui trinh xir Iy mAu, thyc hién lam mAu l3p, x4c
dinh hiéu suét thu hdi, d6 chinh x4c, do lap lai
cua phuong phap.

3. Két qua
3.1. Phan tich trén GCMS:

* Pidu kién chay GC/MS nhu sau:

Cot tich mao quan OV-5MS (30m x
0,25mm 1.d, 0,25 pm), khi mang He qua cét véi
tdc d6 0,65ml/phit véi Chuong trinh nhiét do
ctia 10: bit ddu tir 100°C giiru 3 phit sau ting
1én 120°C v&i tbc @ 2°C/phit va tiép tuc ting
1én 300°C véi tbc @9 10°C/phut, giit & 300°C
trong 10 phat. Nhiét d cua cbng bom mAu:
250°C; ngudn ion: 230°C; detector: 290°C.

Thé cua detector: +£0,2kV so v&i két qua clia
file tuning; Thoi gian cit dung méi: 5 phut.
Chuong trinh chay MS tir 6 dén 35 phiit theo
ché dd chon loc ion (SIM) v&i cic manh phd
dic trung va so sanh dugc trinh bdy trong bang
1.

*Manh phd dic trung cua TTS, chit ngi
chuén va chit ddng hanh:

Béng 1. Thoi gian hru va méanh khéi

T et B . Manh khéi (m/z)
Chat phén tich Thoi gian Iuu (phut) il iGnE” Shshn

Fenobucarb 20,56 121 150
Diazinon-d10 (SR) 23,13 183 314,138
Fenithrothion 24,97 277 260, 125

Chrysen-d12 (IS) 30,21

240 236




250 N.T. Ngoc vi nnk. /Tap chi Khoa hoc DHQGHN, Khoa hoc Ty nhién va Cong nghé 28 (2012) 247-254
FALEE Tei Tora BL00 Scad 1 Infen TIEES Oven Temy 06 00]
e TIC Tic o o
3259 8 L
& g %
3001 1 i
2753 i g E
.50+ 0
235
a
175 g
125] ] ]
1004 3 T sl i
0715
i i e —
" N W l N arseer] b
75 100 135 130 173 20 s 0 775 300 s

Hinh 1. Sc dd chudn Fenitrothion va Fenobucarb nong d¢ 100ppb.

*Gi6i han phat hién cua thiét bj (IDL):

Fenobucarb va fenitrothion dugc bom 2ul &
ndng d5 10ppb vio thiét bj GC 2010-MS,

d6 1éch chudn cua tin hiéu chit phén tich véi
chit ndi chuin cua tit ca cac lin do. Két qua
dugc trinh bay trong bang 2 dudi ddy. IDL cua

Shimadzu 1p lai 7 14n. Gidi han phét hién cha ~ fenobucarb 1a 0,354 'ppb va IDL cua
thiét bj di véi mai chit dugc tinh bing 3 lan fenitrothion 1a 1,019 ppb.
Bang 2. Gidi han phat hién cia Fenobucarb va Fenitrothion trén thiét bi GC2010-MS, Shimadzu
Tén chit . 2. 3.4 .85 & J° 3 Nz’“gb;i" SD  SD (ppb) (3513)
H/His H/His H/His H/MHis H/MHis H/MHis H/His PP PP
Fenobucarb  0,0296 0,0300 0,0303 0,0296 0,0303 0,0301 0,0306 0,0301 10 0,0004 0,118 0,354
Fenithrothion 0,0028 0,0026 0,0027 0,0029 0,0028 0,0027 0,0029 0,0028 10 0,0001 0340 1,019
H: chiéu cao tin hi¢u phén tich; His: Chidu cao tin hiéu ndi chudn; TB: gi4 trj trung binh; SD: d6 lé&ch chuén.
A ight Ratio{x0 1] M = 5475565006 + 0.0
* Dyng dudng chuan: F2-gzsrn
45
Puong chuidn cia fenobucarb va o] Erin
fenitrothion dugc 1dp trén thiét bj GC2010-MS as] :“’:“:mm i
? san AF . 122004
cua Shimadzu theo phuong phap ndi chuan 30 LR
trong khoang ndng d tir 10 - 500ppb v&i hé s6 i
r »4 L0 5 and -
tuyén tinh (R) 12 0,9996 d6i v&i fenoburcarb va e
0,9993 dbi vai fenitrothion. ]
03]
: ™ ™ " i e

Hinh 2. Pudng chuin Fenobucarb.
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Hinh 3. Pudng chuén Fenitrothion.
3.2 Qui trinh xir Iy mdu

Thit c4 d3 dugc déng khé dem xay nghién
min thanh dang bjt bang méay xay sinh t5. Cén
2 g méu cho vao lg thuy tinh, thém chit dong

M3u Ca

¥ t—ar—r

hanh diazinon-d10, ddng héa miu di xay trong
thoi gian 5 phat véi dung mdi axetonitril. Loc
miu qua 16p mudi Na,SO, khan.

Djch méu trong dung mdi chiét axetonitril
dugc ¢b cit chan khong v& 1ml va sau d6 duge
lam sach qua c$t C18 (Smg/3ml, RP-18-Merck
K91203423), c6t NH2 (2g/12ml, OROCHEM -
SY NH2 2000-12) va c{t than (0,5g/thuy tinh
20cm x d.0,5cm). Thir ty rira giai cac thudc trir
siu trén cac ¢t nhu sau 8, 30 va 30 ml br?mg
hén hop dung mdi axetonitril va toluen (ty 18
3/1:v/v). Dich rira giai duge ¢6 vé& 1ml, thém
10ml hdn hgp dung mdi hexan/axeton (ty 18
1/1: v/v) va chét ndi chuin chrysen-d12, cb vé
1ml bing khi N2. Bom 2pul mau vao thiét bj GC
2010, Shimadzu.

Thém SR,

A -
Pong héa miu

Axetonitril

v

Loc mau

v

C6 djch chiét

¢

- C18 (500mg/3ml)
- NH, (2g/12ml)

Dung mdi rira giai:

Lam sach qua cac c§t theo thir tur:

- Than hoat tinh (500mg)

Axetonitril/toluene (3/1:v/v)

.

C6 dich nra giai

§ ——0

Thém IS, chuyén ddi

Bom vao GC/MS

dung méi

Hinh 4. T6m tit qui trinh xir Iy m4u ca.
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3.3. Gi6i han phat hién (MDL), hi¢u sudt thu hoi

* Gigi han phat hién cua phuong phap
(MDL):

Dung djch chuin fenobucarb néng a6 26
ng/ml va fenitrothion ndng d¢ 18 ng/ml dugc
thém vao nén méu c4 sach 2g. Nén méu cé sach
1a miu thjt c4 di dugc chiét bing dung méi
axetonitril nhiéu 14n. Sau khi chiét xong, thit cd
dugc sdy dé bay hét dung méi & 60°C qua dém.
Tién hanh 1am 5 miu 1ap thém chuin, mot miu
tring (mAu nén c4) thyc hién toan b qui trinh
phén tich tir khdu xir ly miu dén khi phan tich
trén may. Két qua MDL nhén dugc s€ dugce tinh
bing 3 14n d6 léch chuin (SD) ciia cac két qua
sau khi 43 trr di miu tring. MDL cia
Fenobucarb 12 0,87 ng/g miu khd va
fenitrothion 13 2,03 ng/g méu khé.

* Hiéu suét thu hdi:

Hiéu suit thu hdi cia qui trinh phén tich
dugc thyc hién trén nén mau that. Mot miu ca
d3 dugc dong kho, xay nho s& duge thém chudn
(ndng 46 50 ng/g miu c4) va tién hanh lam l1ap
5 14n. MAu c4 va miu tring phong thi nghiém
cling phai dugc 1dm ciing mé miu d6. Két qua
dugc trinh bay trong bang sau:

Béng 3. Hiéu suit thu hdi cuia fenobucarb va
fenitrothion trén nén miu c4

Tén chit Fenobucarb Fenitrothion
Néng d6 thém
(ng/g miu) 50 50
Ml 41,82 43,99
M2 47,61 37,79
M3 47,63 37,79
M4 43,89 39,54
MS 47,53
Trung binh (ng/ 45,69

EH»y =91
SD 2,70

CV(%) 5,90

M1 dén M5: ky hiu méu lap; H: hi¢u suét thu hoi;
SD: d$ 1éch chuan; CV: phén tram d¢ l&ch chuén.

Hiéu suit thu hdi cia qui trinh phén tich
méu c4 sir dung phuong phap phan tich sic ky
khi khdi phd dat dugc 91% dbi v6i fenobucarb
v&i phan tram @ 1éch chuidn (CV%) 13 5,9 va
79% dbi véi fenitrothion véi CV% 13 6,7.

3.4. Phén tich trong mdu thét

Béng 4. Ndng 6 ciia fenobucarb va fenitrothion
trong mAu c4 (ng/g maiu kho)

Ky hi¢u mau _ Fenobucarb  Fenitrothion
M1 12,46 16,80
M2 7,09 168,73
M3 9,88 96,60
M4 15,38 137,55
M5 9,14 165,48
Mé 4,71 68,25
M7 15,72 11,81
M8 12,27 (6,09)
M9 (1,55) (3.44)
M10 6,99 (6,56)
Mi11 3,53 Nd

LOD (ng/g): 0,87 2,03

LOQ (ng/g) 2,90 6,70

Ap dung qui trinh phén tich trén, tién hanh
phén tich 10 miu c4 qua durge thu thip tai viing
nai Lao Cai (M?iu cia dy 4n Nghién ctru sir
dung d4t bén ving va phét trién néng thén ving
d6i nii Péng Nam A, trudng Pai hoc
Hohenheim, CHLB Pirc) da phat hién thdy
Fenobucarb va Fenitrothion. Mot vai miu ¢
gia tri dudi gidi han phat hién (nd) va nhé hon
gia trj dinh lugng (gia tri trong ngodc don).

1

Wlm AH Gl U0 ln  EOW O]
w

10

Ec”-__mn-

Hinh 5. Sic dd m3u M1.



N.T. Ngoc va nnk. /Tap chi Khoa hoc DPHQGHN, Khoa hoc Tw nhién va Cong nghé 28 (2012) 247-254 253

W= W0 ol G0 e G OmaTegild]
s g
1

T P bt

=
e s ns it
ks m—d 10

| ¢
!u“au kl;i\

A

T T

=2
=5
B
-~

Hinh 6. Sic dd miu M5.

4. Két luin

Nghién ciru d3 tién hanh khao sat qui trinh
phén tich hai du lugng HC BVTV fenobucarb
va fenitrothion trong mau c4 bing phuong phap
shc ky khi v6i detector khdi phd. Qui trinh xir Iy
mau c4 bao gém chiét 16ng rén sir dung k¥ thuat
ddng héa miu véi dung méi axetonitril, sau d6
dich chiét dugc 1am sach qua 3 cot: C18 loai
chét hydrocarbon mach dai, protein; NH, aé
loai chit béo va than hoat tinh dé loai chit mau
va giit cac chét hitu co khic. Dung méi rira giai
12 hdn hgp axetonitril va toluen ty 1& 3/1:v/v.
Dich chiét cudi cing dwgc bom 1én sic ky khi
khbi phd GC/MS dé dinh tinh va dinh lugng
fenobucarb va fenitrothion. Hiéu suét thu hoi
cia qui trinh phan tich dat dugc ddi véi
fenobucarb 1a 91% (voi CV 1a 5,9%) va voi
fenitrothion 1a 79% (véi CV 14 6,7%). Gidi han
phéat hién (MDL) cua fenobucarb 1a 0,87 ng/g
va fenitrothion 14 2,03 ng/g miu khd. Ap dung
phuong phap phan tich ndy vao phéan tich mdt

s6 miu c4 mbi trudng va da phat hién thiy hai
HC BVTYV fenobucarb va fenitrothion.

Loi cdm on

Nghién ciru dugc thuc hién véi sy hd trg
mdt phan tai chinh tir d& tai nghién ciru khoa
hoc Cép trudng (TN-12-45), trudng Dai hoc
Khoa hoc Ty nhién. Cac tac gia ciing xin cam
on Dy 4n Nghién ciru sir dung dt bén vimg va
phét trién néng thén viing ddi nti Pong Nam A,
truong Dai hoc Hohenheim, CHLB bic di
cung cip mau c4 cho nghién ciru nay.
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Analysis of fenobucarb and fenitrothion in fish samples
using gas chromatography

Nguyen Thuy Ngoc, Duong Hong Anh, Nguyen Thi Kim Cuc,
Nguyen Hoang Tung, Truong Thi Kim, Pham Hung Viet

Research Centre for Environmental Technology and Sustainable Development, VNU University of Science,
334 Nguyen Trai, Hanoi, Vietnam

Fenobucarb and fenitrothion are two of the phosphorous and carbamat pesticides that have been
using widespeed and are in the List of Using Aceptable Pesticides in VietNam, (No. 10 /2012/TT-
BNNPTNT). In general, the residues of all pesticides must be mornitored and controlled regularly in
environment and specialy in the food samples. Fish is one kind of food which is used in a huge
amount for family meal. Fish is considered is one bio-indicator for control of pesticides residue in the
environment. In this study, the analytical method of fenobucarb and fenitrothion in fish is carried out
using the sample extraction with acetonitril by homogenization, clean-up with 3 columns contain
adsorbants such as C18, NH, and active carbon; qualitation and quantification by gas chromatography
with mass spectrometry (GC/MS). Recoveries of fenobucarb and fenitrothion are 91% and 79% with
relative standard deviation values (CV) are 5.9% and 6.7%, respectively. Method detection limits
(MDL) are reached 0.87 ng/g dried sample with fenobucarb and 2.03ng/g dried sample with
fenitrothion. This analytical method can be applicable to determine the residues of fenobucarb and
fenitrothion in fish with high recoveries and low relative standard deviation values (CV<10%).The
analytical method was applied to fish samples which were collected in fresh water environment and
fenobucarb and fenitrothion in fish were found.



