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SUMMARY

DETERMINATION OF ORGANOCHLORINE PESTICIDES (OCPs) RESIDUES
IN VEGESTABLE AND SOIL SAMPLES AT OLD STORE IN HUNG YEN

Organochlorinated pesticides (OCPs) residues in vegestable and soil surrounding stock or storage

areas has been a public concern. In this study, contents of 8 OCPs (including: endrin, dieldrin; o,p -
DDE; p,p’-DDE; o,p’-DDD; p,p’-DDD; o,p’-DDT; p,p’-DDT) in 05 vegestable and 03 soil samples
collected from a store at Chinh Nghia, Kim Dong, Hung Yen were determined. While OCPs were not

detected in all vegetable samples and one soil sample (taken from a farmer's house about 500 meters

away from the store), most of the OCPs were detected in the other two soil samples (taken in front of

the door and behind the store) with content in the range of 17-891 ng/g dry weight. The obtained

results show that the need to pay attention to pesticide residues in old store in Hung Yen in particular

and in Vietnam in general.
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1. MO PAU

Céc hop chit thudc trir sau co clo (OCPs) duoc
xép vao nhém céc chat 6 nhidm hitu co kho
phan hiy (POPs) thudc phu luc A (cdm sir
dung) ctia cong udc Stockholm ma Viét Nam
da tham gia tir nam 2002. Mic du d bi cAm sir
dung tir nhitng nam 90, nhung do dic thu san
xuit néng nghiép ¢ nudc ta va kha ning tich
liiy cao, bén viing trong mdi trudng ty nhién,
thoi gian phan huy kéo dai nén ching van con
ton du kha nhiéu trong méi trudng, nhat 1a tai
céc kho chira thude trir sau cii [1, 6].

Phuong phap thuong sir dung dé xac dinh
OCPs 1a sic ky khi (GC) ghép ndi detector
cong két dién tir (ECD) hodc khdi phd (MS) [2,
4, 6, 9]. Trong nghién clru nay, phuong phap
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GC/MS két hop v6i xir 1y mau bing
QuEChERS dugc ap dung dé phan tich ham
lwong 8 chat OCPs trong mot s6 mau rau va
dat 1€iy tai kho va khu vuc 1an can tai xa Chinh
nghia, huyén Kim Dgng, tinh Hung Yén.

2. POI TUQONG VA PHUONG PHAP
NGHIEN CUU

2.1. Thiét bi va héa chit

Thiét bi phan tich sic ki khi GCMS-QP 2010
cua hiang Shimadzu - Nhat Ban. Cac thiét bi xur
Iy mau bao gdm: May lic ngang tuy dong, may
lic Vortex, thiét bi c6 quay chan khong, dong
hoéa méu sinh hoc, tu sdy, tu hat, bo co dudi
dung moi bang khi N, can phén tich Mettler,...
Ngoai ra, nghién ctru cling st dung cdt R-NH,,



cot silicagel, va cac dung cu théng thuong
khac trong phong thi nghiém.

Tat ca cac hoa sir dung trong nghién ctru déu
thudc loai tinh khiét phan tich, bao gém: chét
ndi chuan DDT 3C, chit dong hanh PCB-209
va hdn hop chuén Pes. mix 5 (o,p’-DDE; p.p’-
DDE; o,p’-DDD; p,p’-DDD; 0,p’-DDT; p,p’-
DDT, dieldrin) (Dr.
GmbH, Duc), dung modi n-hexan, axeton,

endrin; Ehrenstorfer
xyclohexan, axetonitril, etyl axetat bt PSA
(primary secondary amine) cua Merck hoac
Sigma-Aldrich. Khi N, d¢ tinh khiét 99% ding
dé co6 dudi dung moi, khi He do tinh khiét
99,9999% ding lam khi mang va mét sb hoa
chét co ban khac.

2.2. Thong tin mau

Céc mau dugc lya chon trong nghién ciru nay
g0m: 03 mau dt 14y tir khu vuc kho thudc trir sdu
cli & xa Chinh Nghia, huyén Kim Ddng, tinh
Hung Yén (trong d6, mau 1: ldy & nha dan cach
kho khoang 500 m, miu 2: lay & phia trudc ctra
kho (do khéng ldy duwoc mau trong kho), miu 3:
liy ¢ phia sau kho, 1a noi thuong chira vo chai
thudc trir sdu sau khi s dung), va 05 méau rau
(gdm dau diia, cai bap, cai chip, cai ngot, rau
mudng) duoc trong ¢ nha dan & khu vic xung
quanh kho (cach kho khoang hon 500m).

2.3. Xir Iy miu

Phuong phap QuEChERS dua trén k¥ thuét
chiét phan tan pha ran (d-SPE) st dung dung
moi axetonitril, etyl axetat hodc axeton va cé
két hop ciia mudi magie sunfat khan hodc hdn
hop magie sunfat va cac mudi khac [7]. V& co
ban, miu dwoc chiét véi mot dung moi
(axetonitril) trong sy c6 mat cua mot lugng
nhat dinh mubi (natriclorua va magie sunfat)
va mot chat dém (muéi citrat) dé tao ra su phan
tan gitta pha long va pha mudi. Dich chiét thu
duoc sau qué trinh lic, ly tdm c6 thé dung dé
phan tich tryc tiép hoac thuc hién budc lam
gidu, pha lodng (néu can). Pay 1a phuong phap
xtr Iy mu c6 nhiéu wu diém nhu: nhanh, d&
thuc hién, gia thanh thép, hi€u qua cao, on dinh
va an toan, rat hiru dung dé chiét cac hop chit
OCPs. Phuong phap QuEChERS da duoc ap
dung dé phan tich du luong thudc trir sau trong
nhiéu d6i twong mau khac nhau, bao gdm mau

93

dat va thuc vat cho hiéu qua cao [3, 4, 5, 8].
Trén co sé do, quy trinh xir Iy mau bang
phuong phap QUEChERS dbi voi mau dat va
mau rau dugc thuc hién nhu sau:

Can chinh x4c khoang 5 gam mau d4 dugc dong
nhét vao ong ly tim 50 ml, thém 1 ml chét dong
hanh PCB-2019 va 5 ml H,O. Thém 15 ml
axetonitril trong 1% axit axetic. Lic déu bang
may Vortex trong 1 phat. Sau d6, thém 6 g
MgSOy khan va 1,5 g CH;COONa khan. Lic
nhanh trong 1 phut 16i ly tim véi toc do 5000-
6000 vong/ phut trong 5 phit. Sau khi ly tdm, hut
12 ml dich & 16p trén cho vao ng ly tim 15 ml
chira 900 mg MgSO,4 khan va 50 mg bot PSA, lic
nhanh trong 1 phut 16i ly tam véi toc do 5000-
6000 vong/ phiit trong 5 phut. Hat liy 10 ml 16p
trén cta dich sau khi ly tam, thdi kho bang khi
N,, thém 2 ml NaCl 5% va sau d6 1a 1 ml n-
hexan. Léc déu trén may Vortex, ly tdm thu dugc
dich chiét & 16p phia trén, thém chit ndi chuén
DDT "3C r6i phén tich trén thiét bji GC/MS.

3. KET QUA VA BAN LUAN

3.1. Panh gia phuwong phap

3.1.1. Xdy dung dwong chuin xdc dinh 8
OCPs biang GC/MS

Trén co sd kinh nghiém cua nhom nghién ctru
[4, 6] va tham khao tai lidu [3, 8, 10], cac didu
kién dugc lwa chon nhiam phan tich cac OCPs
bing phwong phap GC/MS nhu sau:

Cot tach DB-5 (30 m x 250 um x
0,32 um)

Ché d6 bom Khong chia dong

Thé tich bom 2uL

Nhiét do injector 250 °C

Khi mang He

Chuong trinh nhiét
d0 cua 1o cot

70°C (gitr 1 phat), tang
dén 160°C (toc d6 tang
10°C/phut), ting dén
190°C (tbc do ting
2°C/phut), ting dén
260°C (toc do ting
5°C/phut), ting dén
320°C (toc do ting
20°C/phut). Thoi gian
phan tich 51 phaut.
230°C

300°C

Nhiét do nguén ion
Nhiét do interface



Sac d6 hon hop chuan 20ppb & diéu kién phan
tich lua chon dugc thé hién trong hinh 1.
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Hinh 1: Sdc d6 ciia hon hop chudn 20ppb

Trén co so cac diéu kién phan tich da lya chon,
duong chudn 6 diém phén tich cac OCPs (o,p’-
DDE; p,p’-DDE; o,p’-DDD; p,p’-DDD; o,p’-
DDT,; p,p’-DDT, endrin; dieldrin, PCB-209)
dugc xay dung trong khoang nong do 0,5-100
ppb. Két qua trong bang 1 cho thdy, dudng
chuan cta 8 OCPs va chit dong hanh PCB-
2019 déu c6 hé sb twong quan tot (R2> 0,99).
Cung voi viée xay dung duong chudn, cac gia
tri gidi han phat hién (LOD) va gidi han dinh
luong (LOQ) clia cac chat phan tich ciing duoc
xac dinh. Giéi han phat hién (LOD) va gioi
han dinh lugng (LOQ) cua thiét bi GCMS-
QP2010 dbi voi 8 OCPs tuong img trong
khoang 0,05-0,10 ppb va 0,17-0,33 ppb.

Bdng 1: Phirong trinh dwong chuan, LOD, LOQ ciia cic OCPs

Chat Phuong trinh duong chuan R2 LOD (ppb) LOQ (ppb)

o, p’-DDD y=0,0127x —0,0122 0,9992 0,05 0,17
p, p’-DDD y=0,0115x —0,0072 0,9998 0,05 0,17
0, p’-DDE y =0,0169x — 0,0368 0,9974 0,05 0,17
p, p’-DDE y =0,0071x + 0,0003 0,9997 0,10 0,33
Dieldrin y =0,0169x — 0,0368 0,9974 0,05 0,17
Endrin y = 0,0069x + 0,0037 0,9983 0,10 0,33
0, p’-DDT y=0,012x + 0,005 0,9998 0,05 0,17
p, p’-DDT y = 0,0052x — 0,0031 0,9999 0,10 0,33
PCB-209 y = 0,0233x + 0,0303 0,9991 0,01 0,03

3.1.2. Panh gid higu sudt thu héi va dp lip
Do lap: d6 1ap duoc danh gid qua dd léch
chuén twong dbi (RSD%) khi phan tich lap 5
lin ¢ 3 muc ndng do thém chuin (5, 20, 60
ppb) trén nén miu tring rau va dat. Cac két qua
thu duoc cho gia tri RSD ndm trong khoang
1,22 — 7,05%, phit hop véi yéu cau cia AOAC
(nho6 hon 15% & mirc ndng do ppb).

Hiéu sudt thu hoi: hiéu suit thu hoi cia 8 hop
chit OCPs dugc danh gia khi thém chuin OCPs
& mirc ndng d6 20 ppb trén nén mau tring rau va
dat (khong chira OCPs) thuc hién theo quy trinh
xir Iy mau va phan tich trén thiét bi GC/MS. Két
qua danh gia hiéu suat thu hdi trong mau dat va
mau rau duoc thé hién & hinh 2.
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Hinh 2: Két qua dénh gid hiéu sudt thu hoi ciia 8 OCPs trén nén mau dat va mau rau

Cac két qua tir hinh 2 cho théiy, hiéu suit thu
hoi ciia 8 OCPs trén nén mau dat trong khodng
75,01 — 117,80% va mau rau la khoang 84,97 —
117,69%, phit hop véi yéu cau ciia AOAC (tir
70-120% véi timg hop chit OCPs).

Ciing tir cic két qua nay, gii han phat hién
ciia phuong phap xac dinh 8 OCPs bing
GC/MS két hop xtr Iy mau QuEChERS c¢6 gia
tri trong khoang 0,07 — 0,17 ng/g mau kho. Cac
két qua nay cho thay quy trinh phén tich dong
thoi 8 OCPs trong mau d4t va mau rau dat yéu
cdu va c6 thé ap dung dé phan tich mau rau va
dat ldy & gan khu vuc kho thude trir sdu cii trén
dia ban huyén Khoai Chau, tinh Hung Yén.
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3.2. Phan tich mdt s6 mAu dat va miu rau
Két qua phan tich 03 mau dat va 05 miu rau
dugc thé hién trong hinh 3 va bang 2. Trong
6, sic dd cua tht ca cac mau rau chi thiy xuat
hién pic cua chit ndi chudn (DDT BC) va chat
ddng hanh (PCB-209), khong xuét hién bat cir
pic nao trong s6 8 hop chat OCPs phén tich.
Két qua nay cho thiy, ham luong OCPs trong
ca 5 miu rau déu nho hon giéi han phat hién
ctia phwong phap (0,07 — 0,17 ng/g miu kho).
Diéu nay c6 thé dugc giai thich 1a do cac mau
rau dugc trong & xung quanh nhung cach kha
xa nha kho cii (khoang hon 500 m) nén khong
bi anh hudng boi ton du OCPs trong dit & nha
kho cii.
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Hinh 3: Sdc do phdn tich cdc thudc triv sdu co clo trong mau ddt (a) va mdu cdi bdp (b)
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Bdng 2: Két qua phdn tich cdc thuéc triv sdu co clo trong mau dat ldy tai khu viee kho thudc triv sdu cii

0 xd Chinh Nghia, huyén Kim Dong, Hung Yén

T Tén chit Mau 1 Mau 2 Miu 3
(ng/g méu kho) (ng/g mau khé) (ng/g méu khé)

1 0,p’-DDE nd 19+1.2 27+0,5

2 p,p’-DDE nd 6936 891+ 14

3 0,p’-DDD nd 60+2 64+23

4 Dieldrin nd nd nd

5 p,p’-DDD nd 73+ 1,8 84 +4

6 Endrin nd nd nd

7 0,p’-DDT nd 259+3 382+5

8 p,p’-DDT nd 451 +12 700 £ 15

Nd: nho hon gici han phat hién ciua phwong phdp

Két qua phéan tich mau dat cho thay, mau 1 (lay
¢ khu vyc nha dan, cach kho khoang 500 m)
khong thu dugc tin hiéu pic ciia 8 OCPs. Két
qua nay cling phu hop véi viéc khong phat hién
ham luong OCPs trong cic mau rau trong &
khu vye nay. O hai mau dat con lai (ldy tai khu
vuc kho: trude cira va phia sau kho), ngoai trir
dieldrin va endrin khong xuat hién thi cic hop
chdt OCPs con lai ¢6 ham lugng tir 19 — 891
ng/g mau kho. Piéu nay ciing phit hop véi tinh
hinh thyc té trude day khi cac OCPs trude day
dugc luu giit tryc tiép ¢ trong kho, khu ding
sau nha kho thudng chira vo chai thude trir siu
nén bi ro ri truc tiép ra dat, dan dén ham lwong
cac OCPs cao va do khé bi phan hiy nén van
ton du trong dat tai day. Két qua nay cho thay
cdn quan tim hon nita dén viéc xir ly moi
truong, dac biét 1a moi truong dét, & khu vuc
céc kho thudc trir sau cil.

4. KET LUAN

Nhu vay, nghién ctru da danh gia va ap dung
quy trinh xac dinh dong thoi 8 OCPs trong
méu rau va dit bing phuong phap GC/MS két
hop véi xir Iy mau theo QUEChERS. Phuong
phap cho hiéu suét thu hdi cao dbi voi 8 OCPs
trong mau dat va mau rau, déu dat trén 75 % va
dap tmg yéu cau cia AOAC. Két qua phan tich
03 mau dat va 05 mau rau thu tap tai va xung
quanh khu vyc kho thudc trir sdu cii da phat
hién hau hét 8 OCPs trong 02 miu dat ¢ khu
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vuc kho v6i ham luong tir 19 + 1,2 dén 891 +
14 ng/g miu kho. Cac két qua nay gop phan
danh gia thuc trang ton du cta cac OCPs ¢ khu
vuc kho thudc trir sdu cii tai Hung Yén noi
riéng va trén ca nuéc noéi chung, cung cap
thong tin dé cac nha quan ly dwa ra phuong an
xir Iy, phong tranh rii ro, phoi nhidm céc chat
nay.
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