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T6m tit. Fenobucarb vi fenitrothion ld hai h6a ch6t bdo vQ thUc vflt (HC BVTV) co ph6tpho vd
carbamat dugc sri dpng ph6 biiSn vd dang ctugc luu hanh (trong danh mgc HC BVTV cria bQ NN

. 
nu prNr-No' r0 /20t2) tti6 rt sau bQnh cho 

TJ,:",il:;Hil1l;;11il"#rtild:t;iiil-#;
ngudi din sri dpng vdi sd {uqng l6n. Cd dugc xem
HC BVTV. Trong nghi€n cr?u nhy, chring t6i ti6n

h"+ s6t qui ninh ph6n tich fenobucarb vi fenitothion tolg mAu c6 sri dgng phuong ph6p
chi6t h6a m6u v6i dung m6i axetonitril, ldm s4ch dich chiiSt sri dgng cQt C18, NH2 vi than
hopt tfnh; vd srl dung thi6t bi s'c kf khi ttr6i ptr6 d6 dinh tinh vd rtinh luqng. HiQu su6t ttru hdi cria
qui trinh phAn tich thu dugc d6i v6i fenobucarb lit 9l% (voi CV l 5,9%) vi vdi fenitrothion li
79% (v6r CY li 6,70/o). Gi6i han ph6t hiQn MDL) cta fenobucarb h 0,87 ng/g vir fenitothion li
2,03 n/gm6u kh6. Phuong ph6p phdn tlch ndy hoan toan c6 th6 6p dUng dd x6c ttinh luqng t6n du
luqng viSt cria 2 HC BVTV fenobuparb vi fenitothion tong mAu c6 v6i hiQu sudt cao vd ttQ lQch

chuAn tuong A6i tn6p (CV<10%). Ap dutrg qui rinh phin tich niy vdo phAn tich mdu c6 m6i
trudng vd ttii phrit hiQn th6y 2 HC BVTV fenobucarb vi fenitothion.

1. MOdAu

Hdng n[m, ViQt Nam sri dpng mQt lugng

lon HC BVTV, theo con s5 ttt5ng kC ld ten
70.000 t6n tnann phAm (fap chi M6i truong s6

O5/2Oll). Do vfly, sU t6n du c6c HC BVry
tong m6i truong li 1*r6ng tfr6 trann khoi. S1r

tdn du <16 c6 th6 ngay chinh tr6n thgc phAm nhu

'T6c gid li€n hQ. DT: 84-917655657.
E-mail : ngthngoc@yahoo.com

rau, hia cfing vi sau d6 c6 th6 tli qua mQt chu

frinh v6n chuy6n, tich lfiy sinh hgc. Con nguoi
h rn6t xich cuSi cirng cria chu5i thric in 116 vd

sE phdi titip nhfln sg tdn du c6c loai h6a ch6t

l*rdng mong mu6n d mr?c clQ cao. HC BVTV co
clo tlugc san xu6t vi dung ttpi trd tu nhirng n[m
1970-1980, hiQn tt6 bi c6m vd thay th6 bing c6c

HC BVTV co ph5tpho, nito, c6cbamat vd
pyrethroit. Fenifrothion vi Fenobucab li hai

thutic tnr s6u co ph5tpho vd c6cbam6t c6 tong
danh mgc HC BVTV tlang dugc ph6p sri dpng
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d ViCt Nam [3]. Ferritrothion vd Fenobucarb li
nhiing hogt ch6t trir sdu c6 nhi6u trong c6c sin
phAm thuong mpi nhu Difetigi 758C, Subatox

758C, Sumibass 758C.... Chung chri y6u d6 trt
rAy ndu, sdu cu6n 16, sdu dpc thdn, b9 xit cho

hia; rQp s6p cho cdy c6 mri, cAy ca ph6.

MQt sd HC BVTV hg co photpho, nito,
cilcbamilt vd pyrethroit c6 tlQc tinh cao vdi hQ

sinh th6i vd con ngudi, tuy nhi€n, thdi gian

phAn hty cria chring trong m6i truong nhanh

hon. C6c hgp ch6t niy c6 khuynh huong tan

trong nudc vd h6p thp y6u tong d6t. Do rua tr6i
tu hoa miu, d6t, hay nu6c tuoi tiOu, c6c HC
BVry c6 r1rat trong nu6c. C6 ld mQt lopi sinh

v$t sSng trong nu6c. Chring se bi h6p thg vd

tich lfiy trong co th6 HC BVTV n6u trong mdi
truong nudc c6 nhfr'ng h6a chAt it6. HiQn nay

viQc ki6m so5t, theo d6i luqng HC BVTV trong
thlrc phAm h rAt cin thii5t dugc ti6n hdnh

thudmg xuy0n vd c6 ld mQt trong nhtng logi
thUc phAm dugc nguoi dAn sri dtmg nhidu trong
[n u5ng. Trong nghi€n cr?u niy, chtng tdi thUc

hiQn viQc khio s6t x6y dpg qui trinh phdn tich
2 HC BVTV fenitrothion vd fenobucarb tlang

ttuqc ph6p srl dpng trong d6i tuqng miu c6 d6

tl6ng g6p vdo viQc kiiSm so6t theo d6i su tdn du
cria HCBVTV trong m5u thgc phAm n6i chung.

2. Thgc nghiQm

2.1. Hda chtit

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

- Axeton, p.a, Merck

- Axetonitril, p.a, Merck

- Toluen, p.a, Merck

- CQt chi6t pha rin amin bfc 1: NH2 -
oRocHEM - SY NH2 2000-12

- COt chi6t pha rin C18: RP-l8-Merck
K9t203423

- Than ho4t tinh, lopi cho sic ky, kich cd
ho4t 0,3-0,5mrq Merck (Lot: A875731 730);

@A{:1.09631.0500)

Cdc dung dich chuAn g6c cho phAn tfch:

- Ch6t ngi chuAn (IS): Chrysen - dt2 10

pglmL trong cyclohexan, Dr.Ehrenstorfer, Dric.

- Ch6t ddng hdnh (SR): Diazinon - d10 10

pglml trong axeton, Dr.Ehrenstorfer, Dfc,
(xAr22r0L00Ac).

- Fenithrothion, Dr.Ehrenstorfer, Dtc,
(c13480000).

- Fenobucab, 10 ng/pl tong cyclohexan,

Dr.Ehrenstorfer, Dric (L I 3485000CY)

- H5n hqp chuAn Pesticides Mix 6, 100

pdml trong toluen, LGC, Dric (SL21964)

2.2. Thtilt bi vd dltng cqt

- Cin phAn tich Metler, ThUy Sl

- M6y lic Voltex, Dric

- M6y ddng h6a mdu KIKA , Dric

- fhii5t bi c6 c6t chdn kh6ng Buchi, Thuy Sg

- ThiiSt bi ddng kh6 m6u, Alpha, M!
- Thii5t bi sEc khi ky GCMS 2010 vdi

detector mdi ptr6, Shimadzu, Nhat Ban

- Dung cp: binh tlinh mtc lml, 5ml, l0ml;
Binh ciu 250m1; Ph6u thny tinh; C6c thriy tinh
100m1, 250m1; 6ng dong 100m1; CQt ldm s4ch

d.0.5cm, l.20cm; 6ng nghiQm chia vpch l0ml;
Lq dpg m6u nh6 4ml,Zml

2.3. Khdo sat cliiu kiQn chqy sdc lcj,

Miu chuAn don fenitrothion vi fenobucarb,

diazinon-dlO (SR) vd chrysen-dl2 (IS) tluqc
chpy ch6 dQ Scan tr6n thi6t bi GC/I{S 2010,

Shimadzu d€ x6c dinh thdi gian luu vd c6c

manh khtSi d{c tnmg. Sau khi x6c dinh rtu-o. c

m6nh ph6, thdi gian luu, hdn hgp chuAn duqc
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chuytin sang chey tr€n m6y v6i chi5 dO SIM. Tdi

uu h6a c5c diAu kiQn phAn tich dC nhfln <tugc tin

hipu tich rd rang vd cudng dO tin hieu t6t ntr6t.

Born hdn hqp chuAn n6ng <lQ nho vdo thi6t

bi sic lcf tI6 x6c dinh gi6i h4n phSt hiQn cria

thi6t bi (DL) vd sau d6 ti6n hanh born ddy

ndng dQ chuAn A6 6p <ludng chuAn.

2.4. Thu thQp vd bdo qudn mdu

Miu ci sau khi tlugc thu thfp vd, lopi bo

dAu, vAy vd vdy. Rta qch bing nu6c thudmg.

Sau tl6 leng b6 phAn xuong. PhAn thit c6 clugc

th6i l6t m6ng tlem <li <16ng kh6. M6u sau khi

khd tlugc ttpg trong c6c l9 miu ndu, itfly nip,
dan nhin vd bio quin trong tu lanh sdu (-18"C).

2.5. Khdo sdt qui trinh xtr I! mdu

Quy tinh phin tich miu: bao gdm giai ttopn

chi6t beng phuong ph6p tt6ng h6a m6u, ldm

spctr/lim gidu bing chi6t pha rin, phin tich

dinh tinh vd <linh lugng blng phuong ph6p s6c

ky Lfii vficfic detector chuy€n dgng.

Thit c6 tl6 tlugc it6ng kh6 dem xay nghiAn

min thanh dane bQt bing m6y xay sinh t5. Cen

2 g r#u cho vdo l9 thty tinh, th€m ch6t d6ng

hdnh diazinondl0, ttdng h6a m6u vdi dung m6i

axetonitil. Dich mAu trong dung mdi chitit

o<etonitril tlugc cd c6t chan kh6ng vA lml ve

sau tl6 dugc lim qch qua cQt Cl8, cQtNH2, cQt

than (0,5g than/ cQt thriy tinh ddi 20cm x tludmg

kinh 0,5cm). Th6 tich dung m6i rua giiti cfuc

thu5c tru sdu tr€n c5c cQt ldm s4ch cAn phii
dugc kh6o s6t. Chuytin tlOi dung mdi vd th6m

ch6t nQi chuAn chrysen-dl2, trudc khi bcnn m6u

vdo thi6t bi sac kf.

Th€m chAt chuAn Fenobucarb vd

fenitrothion vdo mdu c6 vd tii5n hanh toin b0

qui trinh xfr lf miu, thUc hiQn lim mAu lpp, x6c

ttinh hiQu su6t thu h6i, dO chinh x6c, dQ l[p lai

cria phuong ph6p.

3. K6t qui

3.1. Phdn ttch tr€n GCMS:

* DiAu kign chpy GCA{S nhu sau:

CQt tach mao qudn OV-5MS (30m x
0,25mm 1.d,0,25 pm), ktri mang He qua cQt v6i
tdc d0 0,65mVphrit vdi Chuong trinh nhiet d0

cria ld: Uit aAu ft 100"C gitu 3 phrit sau tdng

l6n 120"C v6i t5c itQ 2"C/phft vd titip tpc tlng
l€n 300"C vdi ttSc ctQ l0"C/phtt, git d 300"c
trong 10 phft. NhiQt tlQ cria c6ng bom m6u:

250'C;ngu6n ion: 230oC; detector: 290'C.

Th6 cria detector: +0,2kV so v6i k6t qu6 cria

file tuning; Thoi gian c6t dung mOi: 5 phft.

Chuong trinh ch4y MS t& 6 d6n 35 phrit theo

cn6 A9 chsn lsc ion (SIM) vdi c6c minh ph6

tlfc trurg vi so si{nh ilugc trinh bdy tong bang

1.

*Menh ph6 dac tnmg cria TTS, ch6t nQi

chuAn vi chAt ddng hdnh:

Bdng l. Thdi gian luu vd manh kh6i

cnAt phan uctr Thdi gian luu (phrrit) Eiffinh
Fenobucarb
Diazinon-dl0 (SR)
Fenithrothion
Chrvsen-dl2 (IS)

20,56
23,13
24,97
30,21

tzt 150

183 314, 138

277 260,125
240 236
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Hinh I . Sac dd chuAn Fenitrothion vd Fenobucarb ndng clQ 100ppb.

*Gioi hp ph6t hien cria thi6t bi flDL):

Fenobucarb vi fenitrothion dugc born 2pl d

ndng dQ l0ppb vdo thi6t bi GC 2010-MS,

Shimadzu lflp lgi 7 Dn. Gi6i h4n ph6t hiQn cria

thiiSt bi a6i voi m5i ctrAt dugc tinh bang 3 lAn

tlQ lQch chuAn cria tfn hiQu ch6t ph6n tich voi

ch6t nEi chuAn cria t6t cd c6c lan do. K€t qui
tlugc finh bdy hong bdng2 dudi ddy. IDL cta
fenobucarb ld 0;354 ppb vi IDL cia
fenitrothion li 1,019 ppb.

Bing 2. Gi6i hen phdt hiQn cria Fenobucarb vir Fenihothion t€n thii5t bi GC20I0-MS, Shimadzu

T€n chdt rB .,iTri' sD sD (ppb) ffiBHAIis HAIis H/His H/FIis HAIis H/His H/His

Fenobucarb 0,0296 0,0300 0,0303 0,0296 0,0303 0,0301 0,0306 0,0301

Fenithrothion 0.0028 0,0026 0,0027 0,0029 0,0028 0'0027 0,0029 0,0028

l0 0,0004 0,1r 8 0,354

l0 0,0001 0,340 1,019

H: chiAu cao tin hiQu ph6n tich; His: ChiAu cao tin hiQu nQi chudn; TB: gi6 tri trung binh; SD: <10 lQch chu6n.

* D\rng cludng chu6n:

Duong chuAn cria fenobucarb vd

fenihothion tluqc l$p fiCn thi6t bi GC2010-MS

cria Shimadzu theo phuong phSp nQi chuAn

trong lhodng ndng dO tit 10 - 500ppb vdi h€ s6

tuyi5n tinh (R) ld 0,999e dOi vOi fenoburcarb vi
0,9993 aOi vOi feninothion.

Hinh 2. Dudng chuAn Fenobucarb.
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Hlnh 3. Dudrng chuAn Fenitrothion.

3.2. Qai trinh xt Iy mdu

Thit c6 dii tlugc et6ng kh6 dem xay nghiAn

min thanh dang bQt bang m6y xay sinh t5. Can

2 g miu cho vdo 19 thiy tinh, thCm ch6t d6ng

hdnh diazinon-dI0, tl6ng h6a miu di xay trong
thoi gian 5 phrit v6i dung m6i axetonitril. Lgc
mdu qua lop mu6i Na2SOa khan.

Dich m6u trong dung m6i chi6t axetonitril
dugc c6 c6t chen kh6ng vA lml vd sau cl6 iluo. c

lim s4ch qua cQt Cl8 (5mg/3m1, RP-I8-Merck
K91203423). cQt NH2 (Zgll2ml, OROCHEM -

SY NlI2 2000-12) vd cQt than (0,5glthiy tinh
20cm x d.0,5cm). Thir tU rua giii c6c thudc tru
s6u h6n c6c cQt nhu sau 8, 30 vd 30 ml bing
h5n hgrp dung m6i axetonitril vd toluen (fj' lQ

3ll:vlv). Dich rua gidi etugc c6 vA lml, them

l0ml h5n hqp dung mdi hexan/axeton (ty lQ

lll: vlv) vd ch6t n$i chuAn chrysen-dl2, c6 vd

lml bing khi N2. Bom 2pl m6u vio thi6t bi cC
2010, Shimadzu.

C6 dich chi6t

Lirm s4ch qua cic cQt theo thri tr;:
- C18 (500me/3ml)
- NH2 (2gll2ml)
- Than hopt tinh (500mg)

Dung m6i rua gidi:
AxetonitriVtoluene (3 I | :v /v)

C6 dich rua

Hlnh 4. T6m t:lt qui trinh xrl $ m6u c6.
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3.3. Gioi hon pkit hiQn (MDL), hiQu sudt tlru hbi

* Gi6i han ph6t hiQn cria phuong ph6p

(MDL):

Dung dich chuAn fenobucarb n6ng dQ 26

ng/ml vd fenifothion ndng d$ 18 nglml tlugc
th6m vdo n6n m6u c6 sach 29. N6n m6u c6 s4ch

ld miu thit c6 d6 ttugc chitSt bing dung m6i
axetonitril nhidu hn. Sau khi chi6t xong, thit c6

dugc s6y d6 bay h6t dung m6i d 60oC qua tl€m.

Ti6n hdnh ldm 5 mdu lip th6m chuAn, mQt m6u

tring (miu n6n c6) thuc hi€n toAn bQ qui trinh
phAn tich tu khAu xti lf miu drin khi phdn tich
tr6n m6y. K6t qui MDL nhin clugc sE ilugc tinh
bing 3 Dn d0 lgch chuAn (SD) cria c6c kt5t quA

sau khi de fu di m6u tring. MDL cta
Fenobucarb D 0,87 ne/e m6u kh6 vA

fenitrothion \d,2,03 ng/g miu kh6.

* Hieu su6t thu hdi:

Hipu su6t thu hdi cria qui trinh phdn tich
tlugc thyc hien h6n nAn mdu that. MOt m6u c6

dd dugc ddng kh6, xay nh6 s€ clugc th€m chuAn

(n6ng dQ 50 ng/gmdu c6) vd ti6n hinh ldm lap

S l6n. tvt6u c6 vd m6u tring phdng thi nghiQm

cfrng phdi clugc ldm cing md mAu d6. K6t qu6

<lugc trinh bdy hong bing sau:

Bdng 3. HiQu su6t thu hdi cria fenobucarb vi
fenitothion tr6n nAn m6u c6

TGn chAt Fenobucarb Fenitrothion

Hi€u su6t thu h6i cria qui trinh phAn tich
mdu c5 sfr dpng phuong ph6p phdn tich s6c h-i
khi kh5i ph6 dat dugc 9l%o a5l voi fenobucarb
vdi phAn trlm d0 lQch chuAn QV%) ld 5,9 vd

79% d5i v6i fenitrothion vdi CVyo ld 6,7.

3.4. Phdn tich trong mdu thdt

Bang 4. N6ng d0 cta fenobucarb vd fenitrothion
trong mAu c5(rrglgm5u khd)

Kf hi€u m6u Fenobucarb Fenitrothion
M1
M2
M3
M4
M5
M6
M7
M8
M9
Ml0
Ml1

LoD (ng/g):

12,46
7,09
9,88

15,3 8

9,14
4,71

15,72
12,27
(1,55)

6,99
?5?
0,87

16,80
168,73
96,60

137,55
165,48

68,25
I 1,91

(6,09)
(3,44)
(6,56)

Nd
2,03
6.70

Trung binh (nglg) 45,69 39,46

LOQ (nele) 2.90

Ap dpng qui fiinh phAn tich h€n, tir5n hdnh
phAn tich 10 m6u c6 qui dugc thu th{p tAi wng
niri Ldo Cai (MAu cta dr; an Nghi6n cr?u sri
dpng ct6t b6n virng vA ph6t triiSn ndng thdn vung
d6i n0i D6ng Nam A, trudng Dai hQc

Hohenheim, CHLB Dirc) de ph6t hiQn th6y
Fenobucarb vd Fenitrothion. MQt vdi m6u c6
gi6 tri dudi gi6i h4n ph6t hiQn (nd) vA nh6 hon
gi6 ti dinh luqng (gi6 tri trong ngo{c don).

N6ng clQ th6m
(nglg rn6u)
MI
M2
M3
M4
M5

50
41,82
47,61
47,63
43,89
47,53

50
43,99
37,79
37,79
39,54
38,20

SD
cv(%)

2,70 2,63
5,90 6,67

Ml <l6n M5: lcj hi€u m6u l4p; H: hi€u suAt thu hdi;
SD: d0 lQch chu6n; CV: phdn trem dg lQch chudn. Hinh 5. Sic d6 mdu Ml.
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Hinh 6. Sac d6 mdu M5.

e. r6t lugn

Nghi6n criu tl6 ti6n hdnh khdo s6t qui trinh
ph6n tich hai du luqng HC BVry fenobucarb

vd feninothion tong m6u c6 bing phuong ph6p

sic hf khi vdi detector ttr5i ptr6. Qui trinh xu lj
m6u c6 bao gdm chi6t ldng rin sri dsng k! thuit
ddng h6a m6u v6i dung m6i axetonitril, sau d6

dich chii5t dugc lim s4ch qua 3 cQt: Cl8 lo?i

ch6t hydrocarbon mpch dii, protein; NHz <t6

lopi ch6t b6o vd than ho4t tinh d6 lopi ch6t mdu

vi git c6c ch6t htu co kh6c. Dung mdi rua gidi

ld h6n hqp axetonitril vi toluen ty lQ 3ll:vlv.
Dich chi6t cu5i cirng tlugc bom l6n sic ki khi
*fr6l ptr6 ccAls ac ainn tinh vi <linh luqng

fenobucarb vd feniffothion. Hi€u suAt thu h6i

cria qui fiinh phdn tich cl4t ctuqc di5i voi
fenobucarb h 9l% (voi CV ld 5,9%) vd vdi
fenitothion ld79% (voi CV ld 6,7%). Gidi h4n

ph6t hiQn (MDL) cta fenobucarb ld 0,87 nglg
vd fenitothion ld 2,03 ng/g m6u kh6. Ap dpng

phuong ph6p phdn tich ndy vio phAn tich mgt

sti mdu c6 mdi trudng vd <16 ph6t hiQn th6y hai

HC BVTV fenobucarb vd fenitrothion.

Lcri cim on

Nghi€n cr?u clugc thuc hiQn vdi sg h5 trq
.l

mQt phAn tdi chinh tt dC tai nghi€n cr?u khoa

hgc c6p truong (TN-12-45), trudng D4i hgc

Khoa hgc Tg nhiOn. C6c t6c gid cfing xin cim
on Dtr 6n Nghi6n cfiu su dung d6t bAn virng vd

ph6t tri6n ndng thdn vung d6i nrii D6ng Nam A,
trulng D4i hgc Hohenheim, CHLB Dric dd

ix
cung cdp mdu c6 cho nghi€n cftu ndy.
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Fenobucarb and fenifrothion 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. l0 /z}nfl-I-
BNMTNT). In general, the residues of all pesticides must be mornitored and conholled regularly in
environment and specialy in the food samples. Fish is one kind of food which is used in a huge

amorxrt 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 Cl8, NH2 and active carbon; qualitation and quantification by gas chromatography

with mass spectrometry (GCA{S). Recoveries of fenobucarb and fenihothion are 9l%o and 79%o with
relative standard deviation values (CV) are 5.9%o and 6.7%o, respectively. Method detection limits
(MDL) are reached 0.87 nglg dried sample with fenobucarb and 2.03nglg dried sample with
fenihothion. 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<l0%).The

analytical method was applied to fish samples which were collected in fresh water environment and

fenobucarb and fenitothion in fish were found.


