CUC QUAN LY CHAT LUQNG NONG LAM SAN VA THUY SAN
TRUNG TAM CHAT LUQNG NONG LAM THUY SAN VUNG 6
Dia chi: 386C Cach Mang Thang Tam, P. Bui Hiru Nghia, Q. Binh Thiy, Tp. Can Tho
Dién thoai: (0292) 3883257 Fax: (0292) 3884697

Email: branch6.nafi@mard.gov.vn Website: http://www.nafi6.gov.vn

Dioxin, Furans va PCBs

Tém tit

Dioxin 1a nhom chit gdm 7 polychlorinated dibenzo-p-dioxins (PCDDs) va 10
dibenzofurans (PCDFs) c6 hoat tinh tuong tu dioxin, cac chit nay thuéc nhom tan trong
dau (lipophilic) va 14 nhitng hop chit hitu co bén virng. Phu thudc vao mirc d6 chlorine hoa
(tr 1 — 8 nguyén tir chlorine) va vi tri thay thé, nhom PCDDs sé& hinh thanh 75 chét cing
loai khac nhau va PCDFs sé& hinh thanh 135 chit cing loai khéc nhau. Ngudi ta c6 thé phan
biét duoc cac chat cung loai nay.

Céc nghién ctru thuc nghiém trén dong vat cho thay dioxin gy ung thu ¢ nhiéu loai
dong vat tai nhiéu vi tri ¢ xuat hién khéi u. Cac nghién cuu vé dich t& cling cho théy kha
nang gy ung thu ¢ ngudi tai nhiéu vi tri viéc 1am. Co quan nghién ctru Ung thu qubc té
(IARC) di xép TCDD vao Nhém 1, nhém gay ung thu cho ngudi. Cac dioxins khac duoc
xép vao Nhom 3: nhom khong gdy ung thu ¢ ngudi. PCBs dugce xép vao Nhom 2A, nhém
chic chén gay ung thu cho nguoi. Hon nira, hién nay IARC da xép 2,3,4,7,8-
pentachlorodibenzofuran va 3,3',4,4',5-pentachlorobiphenyl vao Nhém 1.

Nhitng chit nay khong phai 1a chat gdy ung thu bang cach giy doc trén gen. Ching
duoc xem 13 co ché gay ung thu ¢ lién quan dén thu thé aryl hydrocarbon, d6 13 ngudng

cua gay bénh ung thu.



CUC QUAN LY CHAT LUQNG NONG LAM SAN VA THUY SAN
TRUNG TAM CHAT LUQNG NONG LAM THUY SAN VUNG 6
Dia chi: 386C Cach Mang Thang Tam, P. Bui Hiru Nghia, Q. Binh Thiy, Tp. Can Tho
Dién thoai: (0292) 3883257 Fax: (0292) 3884697

Email: branch6.nafi@mard.gov.vn Website: http://www.nafi6.gov.vn

Dioxin, Furans va PCBs
1. Khai niém vé Dioxin

Dioxin 1a nhom chit gdm 7 polychlorinated dibenzo-p-dioxins (PCDDs) va 10
dibenzofurans (PCDFs) c6 hoat tinh tuong tu dioxin, cac chat nay thuéc nhom tan trong
dau (lipophilic) va la nhitng hop chit hitu co bén vimg. Phu thudc vao mirc d6 chlorine hoa
(tr 1 — 8 nguyén tir chlorine) va vi tri thay thé, nhom PCDDs s& hinh thanh 75 chit cing
loai khac nhau va PCDFs sé& hinh thanh 135 chat cing loai khac nhau. Nguoi ta c6 thé phan
biét duoc cac chit cing loai nay [CAC/RCP 62-2006].

Polychlorinated biphenyls (PCBs) thuoc nhom chlorinated hydrocarbons, dugc hinh
thanh nho chlorine héa truc tiép nhém biphenyl. Phy thudc vao sé lwong nguyén tir
chlorine (ttr 1 - 10) va vi tri cua chlorine tai hai vong cAu truc, s& ¢6 209 chat cung loai
khac nhau [CAC/RCP 62-2006].

Dioxin va céc chét twong tu dioxin bao gdm cic nhém chat polychlorinated dibenzo-
p-dioxins (PCDDs), polychlorinated dibenzofurans (PCDFs) va polychlorinated biphenyls
(PCBs) [WHO, 2014].

Dioxin gdém 75 chat cung loai PCDDs va 135 chat cung loai PCDFs, trong d6 17
chét c6 doc tinh can quan tim [(EU) No 1259/2011].

PCBs la nhém gSm 209 chat cung loai khac nhau va dugc chia thanh hai nhom dua
trén doc tinh cua chung: 12 chat c6 biéu hién doc tinh tuong tu nhu dioxin-chinh vi vay
thuong dugc goi la PCBs tuong tu dioxin “PCBs -like dioxin” [(EU) No 1259/2011]

Céc chat PCBs khac khong biéu hién doc tinh giéng nhu dioxin nhung lai c6 kha
nang biéu hién ddc tinh khac nén dugc goi 1a nhom PCBs khong phai dioxin (non dioxin-
like PCB: NDL-PCB) [(EU) No 1259/2011].

M3i chét cung loai cua dioxin hodc PCBs tuong tu dioxin c6 biéu thi mire do doc
tinh khac nhau. Vi vay dé c6 thé tinh tong do doc cua cac chit cung loai nay, quan diém

vé yéu td doc twong duong (toxic equivalency factors - TEFs) duoc dwa ra nham tao



thuan loi cho viéc danh gia rui ro va kiém soat vé phuong dién lut phap. Vi vay két qua
phan tich c6 lién quan dén tit ca ting chat dioxin va cac chit cung loai PCBs tuong tur
dioxin c¢6 doc tinh quan tdm duoc biéu thi & dang don vi dinh luong, cu thé 1a twong
duong véi1 doc tinh cia TCDD — TEQ, (TCDD toxic equivalent - TEQ) [(EU) No
1259/2011].

T4 chue stre khoe thé gidi (WHO) d t6 chirc hoi thao chuyén gia tir 28 dén 30 thang
6 nim 2005 dé xem xét céac gia tr1 TEF, da dugc WHO théng nhat vao nam 1998. S6
lvong cac gia tri TEF di duoc thay d6i, nhat 1a déi véi PCBs, cac chit tuong tu
octachlorinated va pentachlorinated furans. Dit liéu vé tac dong cua cac gia tri TEF méi
va bao cao khoa hoc vé c¢b gan day “Két qua giam sat ham luong dioxin trong thuc phdm
va thtrc an chin nudi ciia co quan Tham quyén vé An toan thuc pham EU (EFSA). Vi vy,
can phai xem x¢&t lai cac murc tdi da PCBs duoc thu nhan tur nhirng dir li¢u maéi nay.

Téng ciia 6 PCBs chi thi gom PCB 28, PCB 52, PCB 101, PCB 138, PCB 153 va
PCB 180 chiém khoang mét nita tong s6 NDL-PCB hién dién trong thirc in chin nudi va
thuc pham. Chinh vi 1é d6 ma gia tri tong dugc xem 1a chi dau phi hop cho sy ¢ xay ra
va nguoi phoi nhiém véi NDL-PCB va vi vay can phai thiét 1ap muc t6i da.

2. Céu triic héa hoc

Vé céu triic hoa hoc nhom dioxins, furans va PCBs co ban giong nhau vé hai vong 6
carbon nhung lai bién dong vé cac nhom chlorine thay thé. Cac chit nay duoc xép nhém
v6i nhau dua trén dic diém ciu tric hoa hoc co ban va co ché tac dong gidng nhau.

FCDDs FCOFs PCEs
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Hinh 1. Minh hoa vé ciu tric ciia dioxin, furan va PCB
PCDDs, PCDFs va PCBs 1a nhitng hydrocarbon thom, bén virng nhd céu trac co ban
g6m hai vong carbon lién két voi chire chlorine. PCBs c6 tir 2 dén 10 nguyén tir chlorine
lién két voi 12 nguyén tir carbon dé hinh thanh 209 cic chét ciing loai khac nhau. PCDDs
va PCDFs khac véi PCBs ¢ chd hai vong carbon lién két vi cac nguyén tir oxygen dé tao

ra cau truc ba vong. Cac nguyén tir chlorine lién két vdi cac carbon con lai dé tao 75 chat



cung loai PCDD khac biét va 135 chét cung loai PCDF. Trong s6 75 PCDDs, ¢6 7 chat
(gém ca 2,3,7,8-TCDD) la dic biét doc. 10 chit trong 135 chit cung loai PCDF va 12
trong s6 209 PCBs c6 dic tinh tuong tu dioxin dugc goi la "dioxin-like" (Hinh 1 va 2).
S6 luong va dang hinh thé cua cac hop chit chlorine dong vai tro 16n trong viée xac dinh
dic tinh cia mdi chat dong loai PCDD, PCDF va PCB. Vi dy, diém néng chay va dic tinh
tan trong dau tang 1én cung véi mirc do chlorine héa, 4p sudt hoa hoi va dic tinh tan trong

nudc s€ giam.
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Hinh 2. Ciu triic héa hoc dai dién ciia cic chat cung loai, (A) chlorinated dibenzo-p-
dioxins, (B), chlorodibenzofurans, va (C) polychlorinated biphenyls.
3. Pic diém Iy hoa
Pic diém hoa 1y cua dioxin va PCBs tuong ty dioxin 13 nhitng dic tinh quan trong
anh huong dén sy phan bd va kha ning phat tan cta dioxins, furans va PCBs trong mdi

truong. Chi tiét duoc mo ta & Bang 1.

Bang 1. Dac tinh ly hoa cia nhom dioxins, Furans va PCBs.

Diic tinh Dién giai

Dioxins va Furans
Ap suit héa hoi & Ap suit hoa hoi thap, chi ddu cho thiy PCDDs va PCDFs sé&
25°C khong bay hoi khi ¢ dang hop chat hitu co tinh khiét.



Hang s6 theo dinh luat
Henry

Tinh tan trong nudc
(mg/l)

Hé s phan chia giira
Octanol-nuéc (gia tri

log)

Hé s6 phan chia giita
Octanol-khong khi
(gia tri log)

Céc hang sb theo dinh luat Henry cho thiy sy hoa hoi cua
PCDDs va PCDFs tir nudc vao khong khi c6 thé 13 mot co ché
chuyén d6i quan trong khi nhiét d6 4m 1én, chung c6 thé hoa
hoi/ling dong va di chuyén vao khéong khi.

C6 tinh tan trong nuéc thiap, PCDDs va PCDFs sé& khong hoa
tan trong nudc.

Gia tr1 log cua hé ) phan chia octanol-nudc tur vira dén cao
cho thiy PCDDs va PCDFs ¢6 xu huéng phdn tin vao cht
hitu co trong dat, chat ling/trAm tich, tich liiy sinh hoc va
khuyéch dai sinh hoc (biomagnify) trong cac hé sinh thai duéi
nuodc, hé sinh thai trén can va nguoi.

Hé s6 phéan chia (log) giita Octan-khong khi cao cho thiy
PCDDs va PCDFs ¢6 xu hudng phan tan vao chét hitu co tir
khong khi, tich liiy va khuyéch dai sinh hoc trong cac hé sinh

thai trén can va nguoi.

Ttr trén dic tinh héa Iy cia PCDDs va PCDFs, cho thay day 1a nhitng hop chét tich liy

trong dat, tram tich, quan thé sinh vat dudi nudc va quan thé sinh vat trén can. Cac chat

nay co thé thoat ra khoi nguon nudc bang cach hap thu vao chét hitu co va hoa hoi vao

khong khi khi thoi tiét 4m 1én. Chu trinh héa hoi/ling dong cta cac hop chat nay theo

mua la qua trinh van chuyén theo tam xa vao khong khi va cuoi cung chung lang dong

tal cac cuc cua trai dat.

PCBs

Dién giai

Ap suat hoa hoi o

25°C (atm)

Hﬁng s6 theo dinh luat
Henry

Tinh tan trong nudc

Ap suit hoa hoi tir thip dén trung binh cho thdy mot s6 PCBs
s& khong bay hoi ra khoi trang thai chat hitu co, nguoc lai cac
chét khac s& bay hoi mét nira.

Hing s theo dinh luat Henry cho thiy sy bay hoi ctia PCBs
ra khoi nudc vao khong khi s& 1a co ché chuyén doi quan
trong, chit nay hoa hoi/ling dong theo mua va van chuyén
theo tAm xa vao khong khi.

Tinh tan trong nudc thip cho thdy PCBs s& khong hoa tan
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(mg/1) trong nudc.

Hé sb phéan chia giita Gi4 tri log ctia hé s6 phan chia octanol- nuéc 13 vira cho thiy

Octanol-nuéc (gia tri PCBs c6 xu hudéng phan tan vao chét hitu co trong dat, chat

log) lang/tram tich, tich ity sinh hoc va khuyéch dai sinh hoc trong
cac hé sinh thai dudi nude va co thé hé sinh thai trén can cling
nhu & nguoi.

Hé s6 phan chia gita Hé s6 phan chia (log) giita Octanol-khong khi tir vira dén cao

Octanol-khong khi cho thiy PCBs c6 xu huéng phan tan vao chit hiru cotir

(gia tri log) khong khi, tich liy va khuyéch dai sinh hoc trong cac hé sinh

thai trén can cling nhu & nguoi.

Tur dic tinh hoa Iy ciia PCBs, cho thay nhitng hop chat nay tich liiy trong dat, tram tich,
quan thé sinh dudi nudc va trén can. Cac chat ndy co thé thoat ra khoi ngudn nude va
hoa hoi khoi cac chat hitu co, tich lily & khong khi va van chuyén tim xa, nhat 1a PCBs
ban hoa hoi. Chu trinh héa hoi/ling dong cac hop chit ndy theo mua 1a qua trinh van
chuyén lau dai vao khong khi va cudi cuing chiing lang dong tai cac cuc.

4. Nguon goc va mdi truong

4.1. Nguon goc

Dioxin chu yéu 1a phu pham ctia cac qua trinh cong nghiép nhung chung ciing c6 thé
dugc hinh thanh tir cdc qua trinh tu nhién nhu sy phun trao ctia nui Itra va chay rung. Mot
s6 dioxin 12 nhitng san pham phu khéng mong mudn ctia nhiéu nganh san xuat co str dung
cong doan dun ndng chay nguyén vat liéu, tiy gidy bang chlorine va san xuit thudc bao
vé€ thuc vat. Ngoai ra, dioxin con dugc sinh ra tir qua trinh ddt chat thai khong hoan toan &
cac 10 d6t rac thai khong duoc kiém soat tot.

PCBs g?)m Dioxin tuong tu PCBs, dugc san xuét trén thé gio1 va mot lugng 16n
trong s6 ndy di duoc sir dung rong rai tir nhitng thap nién 1930 va 1970. Ngay nay PCBs
van con ton tai trong cac h¢ théng kin va trong cac vat li¢u ran vi du vat liéu kin va cac tu
dién. Mot sb san phém PCBs thuong mai bi nhiém PCDFs va vi vay ching dugc xem nhu
1a ngudn 6 nhiém tiém an.

Ngay nay sy phong thich PCBs twong tu dioxin 1a do su ro ri, 6 v& do tai nan va sy

phat tan tr cac qua trinh nhiét bat hop phap. Su di chuyén tir cac vat liéu kin va cac vat


http://www.epa.gov/risk_assessment/expobox/chemicalclass/other-diox.htm#octanolwater
http://www.epa.gov/risk_assessment/expobox/chemicalclass/other-diox.htm#octanolwater
http://www.epa.gov/risk_assessment/expobox/chemicalclass/other-diox.htm#octanolair
http://www.epa.gov/risk_assessment/expobox/chemicalclass/other-diox.htm#octanolair

liéu dan dung cii 13 ngudn quan trong thtr yéu. Sy phat tan cia PCBs twong tu dioxin tir
cac ngudn ra moi trudng thi gidng nhu dioxin.

Dioxin hién dién v61 ham lugng cao trong dat va tram tich, trong nudce dioxin hién
dién v6i ndong do thap hon.

Polychlorinated dibenzo-p-dioxins (PCDDs), polychlorinated dibenzofurans (PCDFs)
va polychlorinated biphenyls (PCBs) 1a nhitng vi du dién hinh vé hop chét 6 nhiém hiru
co bén viing trong méi trudng - Persistent Organic Pollutants (POPs).

Hiép dinh Stockholm (2005) vé cac Hop chét 6 nhiém Hiru co Bén ving 1a mot Hiép
wdc toan cau nhdm bao vé sitc khoe con ngudi va moi truong tranh khoi cac hop chét 6
nhiém hiru co bén viing ké ca dioxin va Dioxin tuong ty PCBs.

Phan II, Phu luc C trong Hi€p Pinh Stockholm li¢t ké hoat dong cong nghiép la cac
ngudn hinh thanh va phéng thich dioxin va PCBs twong tu dioxin tuong dbi cao vao moi
truong gom.

a) Céc 10 d6t phé liéu gdm ca cac 10 dot chat thai y té doc hai, can dau thai;

b) Cac 10 ddt chét thai nguy hai lam bang xi mang;

¢) San xuat bot gidy c6 sir dung chlorine hodc cac chat hoa hoc co san sinh chlorine

tir hoat dong tay tring;

d) Céc qua trinh nhiét trong cong nghiép luyén kim vi du san xuat dong thir cap; cac

nha mdy san xuét san pham thiéu két c6 sit, cong nghiép luyén kim; san xuit nhom

thr cAp; san xuat k&m thir cap.

Phan III, Phu luc C ciing liét ké cic ngudn vo tinh c6 thé phéng thich dioixn va PCB
tuong ty dioxin vao moi trudong:

a) D6t chat thai trong hé théng hé bao gom ddt ¢ cac bai rac;

b) Cac qua trinh nhiét trong cong nghiép luyén kim;

¢) Ngudn tir hoat dong d6t chay cua cu dén;

d) Sir dung nhién liéu hoa thach dbt chay va cac ndi hoi cong nghiép;

e) Cac 1o ddt cui va nhién liéu sinh khéi khac;

f) Cac qua trinh san xuit hoa chat chuyén biét phong thich, hinh thanh cac chit 6

nhiém hitu co bén viing (POPs) khong mong mudn, nhat 1a viéc san xuét

chlorophenols va chloranil;



g) Noi hda tan;

h) Phuong tién van chuyén nhét 13 sir dung nhién liéu c6 chi;

1) Su pha huy xac dong vit;

j) Hoat dong nhudm soi va da thudc bang chloranil va két thuc bang cach ly trich véi

kiém,;

k) Cac nha may nghién va cat vung xu 1y xe c0;

1) Hoat dong nau cap dong;

m) Chét thai ciia nha may tinh ché dau.

Viéc chip thuan cac ky thuat dé dua thanh cac bién phap l1am giam thiéu sy hinh

thanh va phong thich dioxin vd PCBs twong tir dioxin ¢ tim qudc gia phai duoc co quan

tham quyén cap quoc gia xem xét.

4.2. Méi truong

Dioxin, furans va PCBs thudng dugc tim thay trong chat ling ddy va trong dat.

Chung 13 nhirg chat phan hiy cham va c6 khuynh hudng tich lity & sinh vat sdng. Vi vay

c6 thé tim thay chung trong sinh vat va thuc pham, cu thé 1 cic san pham tir sira, thit va

cac san pham thiy san. Co thé tom tat sy 6 nhiém cua doxin va PCBs tuong tu dioxin

trong cadc moi truong nhu sau:

Bang 2. Nguon cung dioxins, furans va PCBs.

Moi truong

Nguon dioxins, furans va PCBs

Khong khi

Ngudn goc phong thich dioxins vao khong khi gom nhiéu nguén tir
qua trinh cong nghiép, nhit 1a c¢6 lién quan dén qua trinh ddt va san
xuat san pham gidy qua tay. Chlorine duoc sir dung trong qua trinh
tay tring gidy va qua trinh d6t gidy s& phong thich dioxins. Qua trinh
d6t chay cac chat thai khac va chat thai bénh vién ciling 1am phong
thich dioxins.

Qué trinh d6t chat thai co chira PCBs (nhu gidy than hodc thiét bi
dién) co thé phong thich PCBs vao khong khi. Céac ro ri tir thiét bi
dién thai loai cling lam phong thich PCBs.

Mot s6 cac san pham dan dung nhu dén huynh quang, céc thiét bi sudi

am hay lam lanh khong khi va mdy lanh c6 thé c6 PCBs trong céc




chan luu va bién thé. PCBs c6 thé hoa hoi va ro ri vao khong khi.
PCBs ludn duoc phéng thich ra ngoai méi trudng tir nhiéu qua trinh
vat 1y trong ty nhién. PCBs tiép tuc duoc phong thich vao khong khi
tir qua trinh hoa hoi tir ngudn nudce va dat.

Céac ngudn tuy nhién nhu phun trio nui ltra va chay rimg sé& phong

thich dioxins.

Nwoe

Nhiéu nha may san xuat thudc trir siu va diét cé c6 thé phéng thich

dioxins nhu 14 san pham phu cta qué trinh san xuat nay va cé thé lam 6

nhiém nuéc bé mit. Vé mit lich sit PCBs da lam 6 nhiém nudc bé mit tir

su phong thich cua cac qué trinh san xuat thudc trir sdu va di¢t co. Tuy

nhién, hi¢n nay PCBs khong con do con nguoi co tinh san xuat ra va ciing

khong con 1a phu pham ctia cac qua trinh khac.

Viéc san xuat cac san pham gidy tiy trang va bot gidy co thé 1lam cho
nude thai nhiém dioxins. Cac ngudn thai ndy c6 thé dugc phong thich
vao nudc mit lam 6 nhiém nudc mit va nudc ngﬁm.

San xuat va tai ché gidy than c6 thé phong thich PCBs vao nudc thai.
Su 1o i dung dich thay luc tir cac thiét bi cia nha may ciing ¢ thé

lam phong thich PCBs vao nudc thai.

PCBs va dioxins c6 trong dat va tram tich va c6 thé luu lai trong cac
moi truong lau dai. Khi so sanh véi khong khi va nudc thi dat va tram
tich c6 thé c6 mot luong cac hop chét nay.

Vé mat lich str, dioxins va PCBs dugc sir dung trong cic san pham
thude trir sdu va duoc dung truc tiép cho dat. Viéc vt bo cac chit thai
cong nghiép va chat thai tir nha mdy gidy ciing c¢6 thé lam cho dat va
trAm tich bi 6 nhiém.

Chat thai duoc st dung lam phan bén trong trang trai c6 thé chira mot

lwong nho PCBs va lam 6 nhiém dat.

Thue pham

Thuc pham, cu thé 1a thily san, 1a mot trong nhitng nguon quan trong phoi

nhiém PCBs cho ngudi. Rau trong trong dat nhiém PCBs ciing c6 thé

chtra mét luong 16n PCBs.




Sinh vat | PCBs duoc phéong thich tir nuéc dé dang tich liy sinh hoc va khuyéch dai
thiy sinh sinh hoc trong vung sinh vat thuy sinh. Vi¢c tiéu thy thuy san tor vung

nudce bi 6 nhiém c6 thé bi phoi nhiém PCBs.

Cac san | Ngay naynhiéu san pham gia dung tir cac nudc phat trién khong chira
phim tiéu | PCBs, tuy nhién cic san pham gia dung cii hon c6 thé c¢6 chira PCBs

dung trong cac dung dich thuy luc hodc diu boi tron va c6 thé bi ro ri.

4.3. Pwong di va ling dong

Dioxins, furans va PCBs ¢6 mit khip noi trong méi trudng va mot phan c6 trong mo
m& cua dong vat 1a két qua cua su tich liiy trong chudi thuc phdm. Con ngudi chi yéu
phoi nhiém véi cac hop chat nay do tiéu thu cac thyc pham nhu thit, cac san pham sita, c4
va nhuyén thé bi nhiém. Phoi nhiém ¢ tr cung va phoi nhiém do sir dung sita me ciing
xuat hién va ddy ciling 1 nhimg con dudng phoi nhiém can quan tdm. Do PCBs 13 nhiing
chat khong bay hoi hoan toan, nén su phoi nhiém do hit vao ciing c6 kha ning xay ra. Tuy
nhién, dic tinh bay hoi twong ddi thp cua dioxins, furans va mot sé PCBs dudi nhiing
diéu kién méi truong dién hinh cho thay phoi nhiém do hit vao c6 1é 1a nguy co thap nhat.

Khi da dugc phong thich vao khong khi, dioxins co thé léng dong cuc bd ¢ thuc vit,
dat va nhiém vao thuc pham, thirc an cho dong vat. Dioxins ciing c6 thé phan b mot
cach rong rai nhd cach di chuyén trong khi quyén. Luong ling dong phu thudc vao nhiéu
yéu t6 nhu gén nguén san sinh, loai thuc vat, diéu kién khi hau va cac diéu kién dic thu
khac nhu do cao, vi d§ va nhiét do.

Ngudn dioxins trong dat gom su ling dong dioxins tir khi quyén, 6 nhiém tir cin dau
thai, 10 tran tur nguén 6 nhiém dau can, su dung thudc trir sdu nhiém (vi du 2.4.5-
trichlorophenoxy acetic acid) va phan bon (vi du mét s6 san pham tron). Cac ngudn khéc
c6 thé 1a tir ngudn gde tu nhién (vi du dat sét cuc).

Dioxin vd PCBs tuong tu dioxin xAm nhap vao chudi thuc pham 1a tir cdc ngudn
phat tin m&i va su tai chuyén dong cua cac ngudn ling dong hodc tir cac ngudn tu nhién
trong mdi trudng. Ngudn phét tan méi chii yéu qua duong khong khi. Dioxin va PCBs
tuong tu dioxin phan huy rat chim trong méi truong va ton luu trong thoi gian rat dai. Vi
vay phan 16n sy phoi nhiém hién nay 1a tir nguén dioxin va PCBs tuong tu dioxin di

dugc phong thich trong qua khu.



Dioxin va PCBs tuong tu dioxin tan kém trong nudc. Tuy nhién chung dugc cac
chét hitu co va khoang lo litng trong nude hip thu. Dioxin va PCBs tuong ty dioxin tir
khong khi ling dong vao bé mat dai duong, ao hd va va séng ngoi, tich tu trong chudi
thue phim thity sinh. Sy xAm nhap ctia nudce thai hodc cac dong chat 1ong tir mot sb qua
trinh nhu: tay trang gidy hodc bot gidy bang chlorine hoic qua trinh luyén kim c6 thé lam
6 nhiém nudc va tram tich cta ving duyén hai, song, hd.

Thity san hap thu dioxin va PCBs twong tu dioxin qua mang va thic dn. Ching
tich lily dioxin va PCBs tuong ty dioxin trong mé m& va gan. Cac loai thiy san sdng day
phoi nhim véi cac ngudn tram tich bi 6 nhiém nhiéu hon so voi cac loai séng & mit
nuée. Tuy nhién ham lugng 6 nhiém dioxin va PCBs tuong tu dioxin trong cac loai thuy
san an day khong phai luc nao cling cao hon cic loai sdng bé mit. Su 6 nhiém nay tuy
thudc vao kich thudc, thirc an va dic tinh sinh 1y cua chung. Nhin chung, su tich liy
dioxin va PCBs tuong tu dioxin phu thudc vao tudi ciia thiy san.

Thuc phim c6 ngudn goc tir dong vat 14 con dudng chinh phoi nhiém dioxin va
PCBs tuong ty dioxin ¢ ngudi, khoang 80 — 90 % trong tong sb cac trudng hop phoi
nhiém qua md c4, thit va san pham tir sita. Ham luong dioxin va Dioxin twong tu
PCBstrong m& dong vat cé thé co lién quan dén sy 6 nhiém moi trudong, noi dong vat
song cling nhu thirc dn bi 6 nhiém (vi du dau ca va thire dn cho c4) hodc c6 lién quan dén
mot s& qua trinh ché bién (vi du 1am kho nhén tao).

5. Anh huwéng dén strc khée

Phoi nhiém dioxin va céc chat trong ty dioxin & ham luong cao trong thoi gian ngin
do nghé nghiép hodc tai nan s& gay bénh ngoai da dai dang nhu bénh chloracne.

Khi phoi nhiém thoi gian dai gay hang loat cac van dé vé doc tinh gdm mién dich
doc td (immunotoxicity), tic dong dén su phat trién noi chung va phat trién than kinh, tac
dong 1én tuyén giap va cac hormone steroid ciing nhu chirc ning sinh san. Giai doan nhay
cam nhit 13 bao thai va tré so sinh. Céac gia tri huéng din chi ra 1a nho dua trén céc tac
dong sinh san va phat trién.

Theo phan loai ctia Co quan nghién ctru Ung thu qudc té (IARC), hoa chat gy bénh
ung thu duoc chia thanh 4 nhom nhu sau: Nhém 1: chic chin gay bénh ung thu & nguoi

do du chiing ctr gdy bénh ung thu ¢ nguoi va dong vat; Nhom 2A: kha nang gay bénh ung
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thu ¢ ngudi & mirc cao do bang chimg & ngudi con han ché nhung c6 du ching ctr & dong
vat; Nhom 2B: c6 thé giy bénh ung thu ¢ ngudi do bing chimg ¢ ngudi con han ché va
chting ¢t trén dong vat it ¢y du; Nhom 3: khong xép vao nhom chét giy ung thu & nguoi
do chua du chimg ctr & ngudi va bang ching trén dong vat chua du hodc con han ché;
Nhom 4: khong c6 kha nang gay ung thu & nguoi.

Céc nghién ctru thuc nghiém trén dong vét cho thiy dioxin gdy ung thu & nhiéu loai
dong vat tai nhidu vi tri ¢ xuat hién khdi u. Cac nghién ctru vé dich t& ciing cho thay kha
ning gy ung thu ¢ ngudi tai nhiéu vi tri viéc 1am. Co quan nghién ctru Ung thu qubc té
(IARC) di xép TCDD vao Nhém 1, nhém gay ung thu cho ngudi. Cac dioxins khac dugc
xép vao Nhom 3: nhom khong giy ung thu & nguoi do chua da chig cr & ngudi va bang
chirng trén dong vat chua du hoac con han ché. PCBs dugc Xép vao Nhom 2A, nhom chic
chin giy ung thu cho ngudi. Hon nita, hién nay IARC di xép 2.3.4,7,8-
pentachlorodibenzofuran va 3,3’,4,4',5-pentachlorobiphenyl vao Nhém 1.

Nhitng chit nay khong phai 1a chit giy ung thu bing cich gdy doc trén gen
(genotoxic carcinogen). Chung duoc xem la co ché giy ung thu c6 lién quan dén thu thé
aryl hydrocarbon, d6 1a ngudng cua gay bénh ung thu.

5. Cac bién phap phong ngira va kiém soat nguon
5.1. Bién phap kiém sot ngudn

Giam ngudn cung dioxin va PCBs tuong tir dioxin 12 yéu cau tién quyét dé giam su
6 nhiém. Cac bién phap nham lam giam ngudn phat tan dioxins phai truc tiép lam giam sy
hinh thanh dioxins trong cdc qud trinh nhiét cling nhu trong cac k¥ thuat pha huy. Cac
bién phap lam giam ngudn phat tin PCBs tuong tu dioxin phai tryc tiép lam giam tdi
thiéu su phéng thich tir cac thiét bi dang ton tai (vi du céc bién thé, cac tu dién), ngan
chin cac vu tai nan va kiém soat tot hon viéc vit bo cac loai dau can va chit thai co
Dioxin tuong tuy PCBs.

Dé giam su 6 nhiém trong thyc pham, cac bién phap kiém soat thirc an chin nudi can
dugc xem xét. Cac bién phap nay c6 lién quan dén viéc xay dung va ap dung Quy pham
thuc hanh ndng nghiép tot (GAP), Quy pham thuc hanh cho an t6t (GAFP) va Quy pham
san xuat tot (GMP). Céc bién phap nham lam giam thiéu mot cach hiéu qua dioxin va

PCBs twong ty dioxin trong thirc an chin nudi gom:
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—  Xac dinh ving nong nghiép c6 kha ning 1am gia ting 6 nhiém dioxin vd PCBs
tuong tu dioxin do sy phat tan cuc bg, do céc tai nan hodc st dung bat hop phat cac
vat liéu bi 6 nhiém. Can trién khai chuwong trinh gidm sat thanh phan thirc dn chin
nudi tir nhitng ving 6 nhiém.

— Thiét 1ap cac mirc huéng dan cho dat va dua ra khuyén céo dé ap dung canh tac
nong nghi¢p phu hop vi du gidi han su chan tha gia suc hoac st dung cac k¥ thuat
nong nghiép phu hop khac.

—  Xéc dinh thtrc dn va cac thanh phan cua thire dn chin nudi c¢6 kha ning bi nhiém,

—  Giam st sy pht hop so murc gi6i han cip qudc gia da duoc thiét 14p hodc gidi han
t6i da cho phép. Néu c6 thé can tién hanh cac bién phap lam giam thiéu hodc loai
b6 thic an chin nudi va thanh phan thirc an chin nuoi bi phat hién khong phu hop
(vi du tinh ché dau ca).

—  Xac dinh va kiém soat cac qua trinh trong yéu trong san xuat thirc an chan nudi (vi
du lam kho nhan tao béng cach gia nhiét truc tiép).

Céc bién phap twong tu khi 4p dung can xem xét dé lam giam dioxin va PCBs
tuong tu dioxin trong thuc pham.

5.2. Cac bién phap kiém soat trong chudi thwe pham

5.2.1. Khong khi, dit, nwéc

Pé giam 6 nhiém dioxin va PCBs tuong ty dioxin trong khong khi, co quan tham
quyén cap qudc gia can phai xem xét dua ra khuyén céo vé trach nhiém kiém soat su 6
nhiém khéng khi nham kiém soét viéc d6t chit thai bao gdm ddt cac bai rac chon lap hoic
viéc stir dung gb qua xtr Iy PCBs.

Céc bién phap kiém soat nham ngan chan hoic giam thiéu sy 6 nhiém méi truong do
dioxin va PCBs tuong tu dioxin 12 quan trong. Dé giam thiéu kha ning thirc n chin
nudi va hoic thyc pham bi 6 nhiém, khong chip nhan dit néng nghiép nhiém dioxin va
PCBs tuong tu dioxin do sy phat tan tai chd, do tai nan hodc do su vit bo vat liéu 6 nhiém
da duoc xac dinh.

Can tranh hodc han ché san xuit nong nghiép trén cac ving dat bi 6 nhidm néu biét
trude dioxin va dioxin tuong ty PCBsdi chuyén dang ké vao thirc dn chin nudi hodc thuc

pham trén cac vung dat nay. Néu co thé, dat bi 6 nhiém can duoc xtr 1y, khir doc hoic loai
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bo va chira dung ¢ noi khong bi 1o ri ra moi truong.

Can c6 bién phap tét kiém soat cac khu vire tai ché sira chira cac dong co cii, tai ché
sira chira binh dién va cac hoat dong khac c6 thé din dén su ro ri dau nhon, dau thai, dau
cach nhiét cach dién ra méi truong. Su phan tan cac dau thai ndy ra moi truong dit lam
ting nguy co 6 nhiém dioxin, PCBs tuwong tu dioxin vao chudi thuc phadm.Ddi véi cin
dau thai duogc str dung trong cac qua trinh nhiét so ché néng san ciing can phai giam sat vé
dioxin va PCBs tuong tu dioxin do nguy condng san binhiém ban cac chit 6 nhiém. Hon
nita, khi can thiét can dau thai can duoc xtt 1y, 1am cho né tré nén tro hodc khir doc.

Gia stic, thu sin va gia cAm phoi nhidm voi dat bi 6 nhiém c6 thé tich liy dioxin va
PCBs tuong ty dioxin do st dung dat hodc thuc vat bi 6 nhiém. Cac vung dat nay can
duoc xac dinh va kiém soat. Néu can thiét, viéc san xudt trén cac vung dat nay can duogc
han ché.

Céc bién phap 1am giam ngudn 6 nhiém can dugc tién hanh trong nhiéu nim dé giam
thiéu cac mirc 6 nhiém trong thity san danh bat hoang da do chu ky ban ri cua dioxin va
PCBs tuong tu dioxin trong méi truong 1a kha dai. Bé giam thiéu sy phoi nhiém dioxin va
dioxin tuong tu PCBs, cac khu vuc bi 6 nhiém cao (vi du ao ho va song ngoi) va céac loai
thuy san c6 lién quan can duoc xac dinh va viéc danh bit thuy san can duoc kiém soat va
han ché khi can thiét.

5.2.2. D6i véi thire in chiin nudi

Phén 16n lugng dioxin va dioxin twong ty PCBsxam nhap vao co thé nguoi 1a do su
tich tu ctia cac chit nay trong thanh phin m& thirc in c6 ngudn gde tir dong vat (vi du gia
cam, thiy san, tring, thit va sita). O dong vat ¢ sira, dioxin va PCBs tuong tu dioxin
dugc tiét chil yéu qua phan md trong sita. P61 v6i ga mai bi nhiém, cac chat nay tap trung
trong phan m& (chiém khoang 26 %) cua long do tring. Dé giam qua trinh di chuyén nay,
can trién khai cac bién phap kiém soét thirc dn va cac thanh phan thic an chin nuéi. Cic
bién phap dé 1am giam ham luong dioxin va PCBs twong tu dioxin trong thirc n s& tac
dong tirc thi 1én cac mirc 6 nhiém trong thyc pham c6 ngudn goc dong vat nudi ké ca ca
nudi. Cac bién phap nay co lién quan dén viéc trién khai GAP, GAFP, GMP, GSP va cic
bién phap kiém soat khac nhu HACCP cé thé 1am giam ham luong dioxin va Dioxin

tuong tu PCBs. Céc bién phap c6 thé gdom:
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e Xac dinh khu vuc c6 thé bi 6 nhiém 1a ngudn cung cap thirc an cho hé sinh thai,

« Xac dinh ngudn gbc 1am thirc an chin nudi hoic thanh phan thirc dn chin nudi bi 6
nhiém va

« Giam sat sy pht hop cua thirc dn chin nudi hodc thanh phan thirc dn chin nudi so
v6i cac mirc 6 nhiém da duoc thiét 1ap.

Co quan thdm quyén dinh ky 14y mAu thirc dn chin nudi hodc thanh phan thic an
chan nudi nghi ngo, str dung phuong phap phan tich di dugc qudc té cong nhan dé tham
tra ham luong dioxin va dioxin twong tw PCBs. Két qua phén tich can dugc danh gia va
trong trudng hop can thiét phai tién hanh cac bién phap nhim 1am giam ham luwong dioxin
va dioxin tuwong tuy PCBs, cho phép lya chon thirc an va thanh phén thirc an chan nuoi tai
chd néu can thiét.

Nguoi thu mua va sir dung can luu ¥: ngudn goc cua thirc dn va thanh phan thie in
chan nudi tir nhitng nha san da dugc ching nhan diéu kién, qué trinh san xuét va chuong
trinh quan 1y chit lwong tir nha san xuat (vi du c6 ching nhan HACCP chang han); khi
mua san pham can c6 ho so di kém dé khang dinh sy phu hop véi gidi han da duge cap
quéc gia thiét lap.

5.2.3. Thirc in chiin nudi c6 nguodn goc tir dong vat

Do vi tri tién than cta chiing trong chudi thuc pham, thirc dn chian nudi ¢ ngudn goc
tr dong vat s& co6 nguy co 6 nhiém dioxin va PCBs twong tu dioxin cao hon so véi thirc
an c6 ngudn goc tir thyc vat. Pé tranh nguy co cic chat 6 nhiém nay xam nhap vio vio
chudi thuc phém qua viéc st dung thirc dn chan nudi, viéc can thiét 1a phai tién hanh giam
sat dioxins va dioxin tuong tu PCB trong thic an chan nudi. Ham lugng dioxin tich luy
trong co thé vat nudi tuy thuéc ham luong dioxin c6 trong thirc dn va tiy thudc vao vong
doi ciia vat nudi, qua trinh tich luy nay c6 thé khuéch dai ndong d6 dén mic gy hai cho
vat nudi hodc c6 thé truyén lai cho thé hé vat nuéi tiép theo néu khong c6 cac bién phap
kiém so4t hop 1y.

Su tich lily dioxin va PCBs tuong tu dioxin trong cdc mo md ¢ vat nuodi cé kha
ning vuot qua gii han t6i da cho phép, cho nén viéc sir dung san pham c6 ngudn gdc tir
thit va sita dé lam thirc dn chin nudi phai duoc giam sat chit ché va dam bao rang ham

luong dioxin va PCBs tuong tu dioxin khong vugt qua gidi han t6i da cho phép.
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Néu du dinh st dung dau ca va cac san pham khac c6 ngudn goc tir ¢4, sita va céc
san pham thay thé sita va chit béo dong vat dé 1am thic an chin nudi, thi cin giam sat
thuc t& ham lugng dioxin va dioxin tuong tu PCBs. Néu c¢6 muc hudng dan hoic gi61 han
t6i da, thi nha san xuat thirc an chin nudi phai dam béo ring cac san pham cta ho phu hop
vo1 cac quy dinh do.

5.2.4. Thirc in chin nudi c6 ngudn goc tir thue vat

Céac khu vuc c6 canh dong co v6i dién tich 16n cling can phai gidam sat dioxin va
PCBs tuong tir dioxin trir phi c6 cac bién phap kiém soat hiéu qua khac. Dioxin va PCBs
tuong tu dioxin kho c6 kha nang tich luy trén cé tuy nhién dioxin va PCBs tuong tu
dioxin lai c6 kha ning lang dong trén bé mat 14 tir qua trinh phat tan trong khong khi ¢ noi
co nguén 6 nhiém dén, chinh vi vay chét luong khong khi hoac thuc vat cac ¢ khu vuc
trong c6 phuc vu chin nudi gia stc phai dugc kiém soat phu hop.

Cac khu vuc tr6ng trot c6 st dung nudc tudi hodc st dung bun thai hoac phan bon
hitu co 1am tir chat thai do thi co thé co6 ham luong dioxin va PCBs twong tu dioxin &
murc cao va vi vay phai c6 cac bién phap gidm sat phu hop.

Thitc dn chian nudi c6 ngudn gdc thuc vat cé nguy co cao 6 nhiém dioxin khi cay
trong trude d6 co sit dung thude trir ¢o loai chlorinated phenoxyalkanoic acid hodc cac
san pham chlor héa nhu pentachlorophenol, ddy 1a cac hoat chat ¢6 kha ning 13 ngudn 6
nhiém tiém an dioxin. Khi can thiét giam sat ham luong dioxin trong dat va thuc vat lam
thire dn gia stc co xir Iy thude diét co nhiém dioxin. Thong tin nay co thé gitp cac co
quan c6 thAm quyén quéc gia thuc hién céc bién phap quan 1y thich hop dé ngin chin sy
di chuyén dioxin va PCBs tuong ty dioxin vao chudi thuc pham.

Thong thuong ham lugng dioxins va PCBs tuong tu dioxin trong hat c6 dau va dau
thue vat 1a khong dang ké. Tuy nhién mot s6 san pham phu trong qua trinh tinh ché dau
thuc vat (nhu trong qué trinh chung cat acid béo) c6 thé 1am gia ting ham luong dioxin va
Dioxin twong tu PCBs, vi vy khi sir dung chung lam thirc dn chin nudi can phai luu y
gidm sat.

5.2.5. Thirc éin chin nudi va ché bién thye pham

5.2.5.1. Cac qua trinh lam kho

Mot s6 qué trinh 1am khé nhan tao thirc dn chin nudi va thuc phadm (va thic an chin
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nudi va thanh phan thyc pham), gia nhiét bang phuong tién sy (vi du nha siy) doi hoi
can c6 dong khi gia nhiét hodc hdn hop khong khi — nhién liéu khi (1am khé truc tiép hodc
lam gia nhiét) hodc chi siy kho bang khong khi (sdy kho gian tiép hay gia nhiét). Qua
trinh ché bién thirc dn chin nudi, thyc phim va nhitng thanh phan cia nhém nay theo
phuong phap sdy, gia nhiét bang khi phai dam bao khong dugc 1am gia ting ham luong
dioxin va PCBs tuong tu dioxin va phai c6 bién phap giam sat thich hop.

Chét lugng cta nguyén lidu thic an chin nudi di dugc 1am kho dang thuong mai,
dac biét 1a thirc an xanh va cac loai thuc phém khé c6 ban trén thi truong phu thudc vao
su lua chon nguyén liéu va qué trinh sdy. Ngudi mua can xem xét, yéu cau vé chimg nhan
san pham kho duoc san xuit theo GMP tir nha san xuat/ cung cip, nhat 14 nén chon nhing
nguyén liéu pht hop véi phu hop hudng dan hodc gidi han t6i da cho phép, néu co.

5.2.5.2. Xong khéi

Phu thudc vao ky thuat sir dung, cong doan san xuét xong khoi cé thé 1a mot diém
kiém soat tGi han (CCP) lam gia tang ham luong dioxins trong thuc phém, dac biét 1a khi
bé mit san phém biéu hién mau rit sAm co cac hat bong. Khi can thiét co so san xuét tién
hanh giam sat cac san pham nay.

5.2.6. Nghién /loai bd cAc manh nghién bi nhiém

Pat nong nghiép nam trong ving lan can cac ngudn thai dioxin va dioxin twong tu
PCBs, thi kha nang cac bé mait cta cay luong thuc s€ bi bam bui c6 1an dioxin va cac hop
chit PCBs twong tu dioxin qua dudng khong khi, su ling dong va bui bam ndy s& duoc
loai bé dang ké nhd qua trinh xay xat. Néu co hién dién, hau hét 13 do nhiém tir cac 16p vo
ngoai cling v&i bui bam 1én méang nap nguyén liéu. Ngoai ra, sy 1ay nhiém bé mat ngoai
cta hat giam dang ké nhd qua trinh thoi va sang. Mot sé manh ngii cdc, nhat 14 dang hat
bui, ¢6 thé c6 mirc dioxin va PCBs tuong tu dioxin cao va can dugc theo di, khi can
thiét. Néu co bang chimg cho thiy bi nhiém cao, thi cac manh d6 khong duoc sir dung
lam thuc pham hodc thirc an chin nudi va dugc xir Iy nhu chét thai.

5.2.7. Cac chit bd sung vao thirc dn chin nudi va thuc pham

5.2.7.1. Khoang chat va vi chat
Mot s6 khoang chat va vi chat thu nhan tir nguén tu nhién. Tuy nhién kinh nghiém

cho thay dioxin tir ngudn dia cau c6 thé hién dién tir thoi tién sur. Vi vay nén gidm sat ham
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luong dioxin ¢ trong khoang chét va vi chat diung dé bo sung vao thirc an va thyc pham
khi can thiét.

Céc san pham khoang dugc tai ché hodc phu pham tir mot s6 qua trinh cong nghiép
c6 thé chira dioxin va PCBs tuong ty dioxin & cac mirc cao. Vi vdy, ngudi sir dung céc
thanh phan bo sung thirc dn chin nudi can thim tra ham luong dioxin va PCBs tuong tu
dioxin so véi cac mirc huéng din hodc gidi han t6i da da duogc thiét 1ap & cap qubc gia
hoic thong qua gidy chimg nhan ctia nha san xuat hodc cung cap néu co.

Can chu ¥ vé cac khoang chét dugc dung 1am chét két dinh hodc chat chdng vén cuc
(vi du, bentonit, montrorillonite, dat sét) va cac chit mang (vi du, canxi cacbonat) duoc
dung lam thanh phan thic 3n chian nudi. Do ham luong dioxin cao di duoc tim thiy trong
dat sét dung 1am chat chdng von cuc trong bot ddu nanh lam thirc an chin nudi. Vi vay dé
dam bao cac khoang chat c6 dioxin va PCBs tuong ty dioxin khong mirc vuot qua mtc
gidi han t6i da, thi nha phan phdi phai cung cap gidy ching nhan pht hop cho nguoi sir
dung cac thanh phan thirc an chin nudi do.

Viéc bd sung vi chét (vi du, dong, kém) cho vat nudi dung lam thuc pham thuong
phu thudc vao loai, giai doan sinh truong va hiéu ning cua chung. Cac khoang chét bao
gdm ca vi chat 1a phu phim hodc cac dong san phdm cia nganh san xuat kim loai cong
nghiép thuong c6 ham luong dioxin cao. Vi vdy can phai giam sat dioxin va PCBs tuong
tu dioxin trong cac san pham do.

5.2.7.2. Thanh phén thirc dn chin nudi

Céc co s& san xuat thire dn chin nudi va thue pham phai dam bao ham lwong dioxin
va PCBs tuong ty dioxin & murc tdi thiéu va phu hop véi gidi han tdi da da dugc qubc
gia thiét 1ap (néu c9).

5.8. Thu hoach, van chuyén va bao quan thirc in chiin nudi va thue pham

Néu c6 thé, can dam bao qué trinh thu hoach thure dn chan nuéi va thuc phém nhiém
dioxin vd PCBs tuong tu dioxin & mirc thdp nhat. Diéu nay c6 thé dat duoc & cac khu
vuc bi 6 nhiém bﬁng cach giam tdi da su léng dong cua bui dét 1én thirc an chan nudi va
thue phim trong qua trinh thu hoach nhd st dung cac k¥ thuat va cong cu phu hop theo
GAP. Ré va cu tréng trén dat 6 nhiém can dugc rira dé lam giam sy 6 nhiém dat.Sau khi

rira can dé kho trude khi bao quan nham tranh nam moc.
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Sau lil, khi can thiét giam sat dioxin v4 PCBs tuong ty dioxin trong hoa mau thu
hoach néu c6 bang ching cho thiy nuée 1 bi 6 nhiém céc chat nay.

Dé tranh nhiém chéo, st dung phuong tién van chuyén va thung chtra khong nhiém
dioxin va PCBs twong tu dioxin dé van chuyén thttc an chin nuéi va thuc phim.Céc
dung cu chira phai duoc son bang son khong ¢ dioxin va dioxin twong ty PCBs.

Noi bao quan thirc an chin nudi va thyc phdm khong duoc nhiém dioxins va dioxin
tuong ty PCBs.Cac bé mat (vi du tuong va san) duoc xtr Iy bang son nhya dudng cé thé
1am cho dioxins va PCBs twong tu dioxin nhiém vao thuc phdm va thirc dn chin nudi.
Céac bé mat tiép xuc voi khéi va bui tir cac dam chay ludn luén mang nguy co nhiém
dioxin va dioxin twong ty PCBs. Khi can thiét, nhitng khu bé mit nay can dugc giam sat
su 6 nhiém trudc khi ding dé bao quan thirc dn chin nudi va thyc pham.

5.9. Noi nuoi gitr dong vat

Vit nudi cung cip thuc pham co thé bi phoi nhiém dioxins v4 PCBs tuong tu
dioxin tir mot s6 gd qua xir Iy dung trong xay dung, ché tao dung cu trang tai va 1am san
nghi cho dong vat. Pé giam thiéu sy phoi nhiém nay, can giam thiéu sy tiép xtc giita
dong vat véi gd da qua xir 1y c6 dioxins va dioxin twong ty PCBs.Hon nita, khong dugc
str dung muin cwa cua gd di qua xir 1y ¢6 nhiém dioxins va PCBs twong tu dioxin dé 1am
san nghi cho vat nuoi.

Do mét sé khu vuc dat bi 6 nhiém, nén trimg tir ga nudi tha (vi du nudi hiru co) tai
cac khu vuc nay c6 thé c6 ham luong dioxin va PCBs tuwong tu dioxin cao hon so véi
trimg ga nudi nhdt. Vi vy nén tién hanh giam sat khi can thiét.

Ciing can luu y cac toa nha cii vi chung c6 thé c¢6 vat liéu xay dung va verni co
dioxin va dioxin tuong ty PCBs.Néu céc vat liéu niy bi chdy, can c6 bién phap dé phong
ngtra dioxin va PCBs tuong tu dioxin nhiém vao thirc in va chudi thirc dn chin nudi.

Trong cac chudng trai khong c6 16p phi san, vat nudi thuong moi dat 1én khoi san.
Néu c6 dau hiéu cho thiy cac mirc dioxin va PCBs tuong tu dioxin ting 1én, can kiém
so4t sy 6 nhiém nay trong dt khi can thiét dong thoi nén doi 16p dat nén di néu can,.

Ham lugng dioxin trong thit bo cao c¢6 thé 1a do nhiém tir gd duoc dung trong cac co
s& chian nudi da qua xir Iy pentaclorophenol. Khong nén sir dung gd qua xir Iy bang hoa

chat nhu pentaclorophenol hodc cac vat liéu khong phu hop khac dé 1am mang dung co
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kho, hang rao dé chin tha dong vat hodc dudng ra bai chin.Ngoai ra, can tranh bao quan
0 bang céc loai dau thai.

5.10. Thuc hién cac bién phap giam sat

Nong dan va cac nha san xuét thirc an chin nudi va thuc phém chiu trach nhiém
chinh vé an toan d6i voi thirc dn chan nudi va an toan thyc pham. LAy méu kiém nghiém
c6 thé duoc tién hanh trong khudén khd chwong trinh an toan thyc phdm (vi du GMP,
Chuong trinh an toan tai trang trai, HACCP,...). Trong cac phén néi trén, can thuc hién
giam sat ¢ noi c¢6 thé. Co quan c6 thAm quyén can quy dinh trach nhiém cho néng dén,
cac nha san xuét thirc an chin nudi va cac nha ché bién thuc phadm vé an toan thyc pham
va an toan thirc an chin nuoi théng qua cac hoat dong ctia hé thdng giam sat va kiém soat
tai cac diém thich hop trong chudi thuc pham, tir san xuat ban dau cho dén ban 1é. Ngoai
ra, co quan c6 tham quyén can thiét 1ap cac chuong trinh giam sat riéng.

Do chi phi phén tich dioxins 1a kha 16n so véi viéc phan tich cac chat 6 nhiém khac.
vi vay cac co s san xudt thirc an chin nudi va thuc pham chi can dinh ky 1iy mau phan
tich v6i tan suat thip nhat c6 thé. Viéc 1ay mau thir nghiém phai bao gom ca nguyén liéu
dau vao va san pham cudi. Két qua phan tich phai dugc luu trit. Tan sut ldy mau cin xem
xét dén cac két qua phan tich trudc d6 (boi cac cong ty riéng r& va/hoic thong qua cac két
qua cta cing mot khu vuc san xuét). Néu cac chi dau cho thidy ham lugng dioxin va
PCBs tuong ty dioxin ting cao, thi phai thong bao ngudi nong dan va cic nha san xut
chu luc khac vé sy nhiém nay va ngudn gbe 6 nhiém can duogc xac dinh.

Céac chuong trinh giam sat phai giai quyét nhimg 6 nhiém c6 ngudn gbc tir moi
truong, su thai bo do tai nan hodc bat hop phap do cac nha san xuat trong chudi thirc dn
va thuc pham t6 chtrc thyc hién va do co quan tham quyén thyc hién dé thu thap thém
thong tin vé su 6 nhidm trong thuc phim va thirc in chin nudi. Cac san pham hodc thanh
phan c6 nguy co hodc phat hién sy 6 nhiém gia ting thi can ting cudng giam sat.Vi du
chuong trinh giam sat c6 thé gdm céc loai thuy san st dung dung 1am thuc phidm hoic
thirc an chan nuoi c6 ham lugng dioxinva PCBs tuong tu dioxin gia tang.

6. P ddc va ham hrong toi da cho phép

6.1. Do doc

MBJi chat ciing loai (congener) dioxin hoic PCBs tuwong ty dioxin biéu thi do doc ¢
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muc d¢ khac nhau. Vi vay dé c6 thé tinh tong d0 doc cua cac chat cung loai khac nhau

trong nhom, khai niém vé Hé sé Poc tinh Twong dwong (Toxic Equivalency Factors —

TEFs) duoc dua ra dé lam cong cu danh gia nguy co va kiém soat theo luat dinh. Theo d6

cac két qua co lién quan dén tat ca cac chat cung loai dioxin va PCBs c6 doc tinh twong tu

dioxin duogc biéu thi dudi dang mot don vi dinh lugng, c6 tén goi la d§ doc twong duong

TCDD (TCDD toxic equivalent —TEQ).

T6 chitc Strc Khoe Thé giéi (WHO), 1998 va 2005, di thiét 1ap hé sé do doc twong

duong (TEF) cua cic chit cung loai thudc cac nhom dioxin va PCBs tuong tu dioxin

nhu sau:

Bang 3. H¢ s6 @6 doc twong dwong ciia cac chat cung loai thudc cac nhém dioxin va

Dioxin twong tu PCBs.

Chit cung loai Gia tri TEF Chit cuing loai Gia tri TEF
(Congener) (Congener)

PCDDs PCBs

2,3,7,8-TCDD 1

1,2,3,7,8-PeCDD 1 Non-ortho PCBs
1,2,3,4,7,8-HxCDD 0,1 PCB 77 0,0001
1,2,3,6,7,8-HxCDD 0,1 PCB 81 0,0003
1,2,3,7,8,9-HxCDD 0,1 PCB 126 0,1
1,2,3,4,6,7,8-HpCDD | 0,01 PCB 169 0,03
OCDD 0,003

PCDFs Mono-ortho PCBs
2,3,7,8-TCDF 0,1 PCB 105 0,00003
1,2,3,7,8-PeCDF 0,03 PCB 114 0,00003
2,3.4,7,8-PeCDF 0.3 PCB 118 0,00003
1,2,3,4,7,8-HxCDF 0,1 PCB 123 0,00003
1,2,3,6,7,8-HxCDF 0,1 PCB 156 0,00003
1,2,3,7,8,9-HxCDF 0,1 PCB 157 0,00003
2,3,4,6,7,8-HxCDF 0,1 PCB 167 0,00003
1,2,3,4,6,7,8-HpCDF | 0,01 PCB 189 0,00003
1,2,3,4,7,8,9-HpCDF | 0,01
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OCDF 0,0003

Tén viét tit:

Dioxins (PCDDs) Furans (PCDFs) Polychlorinated biphenyls
(PCBs)
TCDD: Tetrachlorodibenzo-p-dioxin TCDF: Tetrachlorodibenzofuran TCB: Tetrachlorobiphenyl

PeCDD: Pentachlorodibenzo-p-dioxin PeCDF: Pentachlorodibenzofuran PeCB: Pentachlorobiphenyl

HxCDD: Hexachlorodibenzo-p-dioxin =~ HxCDF: Hexachlorodibenzofuran HxCB: Hexachlorobiphenyl

HpCDD: Heptachlorodibenzo-p-dioxin =~ HpCDF: Heptachlorodibenzofuran HpCB: Heptachlorobiphenyl
OCDD: Octachlorodibenzo-p-dioxin OCDF: Octachlorodibenzofuran

6.2. Giéi han ham lwong t6i da dioxin va dioxin-like PCBs trong thwe pham
Theo Quy dinh ctia Nghi vién Chau Au s6 1881/2006 nim 2006 va xem xét bo sung

nam 2010, ham luong ti da dioxins va PCBs tuwong tu dioxin trong thyc pham nhu sau:

Bang 4. ham lwong toi da dioxin va PCBs twong tw dioxin trong thue pham.

Thyc pham Miic tot da
Tong dioxin Tong dioxin va Tong PCB28,
(WHO-PCDD/F-  dioxin-like PCBS2, PCB 101,
TEQ) PCBs(WHO- PCB138, PCB 153 va

PCDD/F-PCB-TEQ) PCB 180

Thit va cac san phém tur thit
bao gém ca ndi tang an duoc

cua cac dong vat sau:

e Bovacuu 2,5pg/gmd (33) 4,0 pg/gmd (33) 40 ng/gmd (33)
« Giacam 1,75 pg/gmd (33) 3,0pg/gmd(33) 40ng/gmd(33)
e Heo 1,0 pg/g md (33) 1,25 pg/g md (33) 40 ng/g m&( 33 )

Gan ciadong vattréncanva 4,5 pg/gmd(33) 10,0pg/gmd (33) 40 ng/g md(33)

cac san pham cua gan

Co thit cua thuy sdn va san 3,5 pg/g trong 6,5 pg/g trong 75 ng/g trong luong
pham thiy sanngoai trir: luong udt luong udt uot
e Luon hoang da
e Canude ngot hoang
da, ngoai trtr cac loai
ca di chuyén giita nudc

ngot va man
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e (Gan ca va céac san
pham tir gan ca

« Dau ca bién
Muc tdi da ap dung cho co
thit tr phy bd va bung cua
gidp xdc. Trong truong hop
cua va cua tuong tu giap xac
(Brachyura va Anomura)ap

dung dbi véi co thit tir phu bd.

Co thit cua ca nudc ngot,

3,5 pg/g trong

6,5 pg/g trong

125 ng/g trong luong

ngoai tru céc loai céd di lugng tuoi lugng tuoi tuoi

chuyén giita nudc ngot va

man (diadromous fish

species) va cac san pham cua

no

Co thit cia lvong hoang da 3,5 pg/g trong 10,0 pg/g trong 300 ng/g trong luong
(Anguilla anguilla) vasan  lugng tuoi luong tuoi tuoi

pham ciia nd

Gan ca va cac san pham tir 20,0 pg/g trong 200 ng/g trong luong
gan c4 ngoai trir dau ca bién luong twoi (38)  twoi (38)

da dé cap o diém

Dau ca bién (dau rir than c4, 1,75 pg/g m& 6,0 pg/g mo& 200 ng/g m&

dau gan c4 va dau tir sinh vat

bién khac cho ngudi sir dung)

Stra nguyén li€u va cac san 2,5 pg/lgmd(33) 5,5 pg/gmd(33) 40 ng/g ma( 33)

phém tir sita,ké ca bo tir sira
Tring ga va cac san pham tir
trung ga
MG& cua cac dong vat:

e Bovacuu

e Giacam

e Heo

2,5 pg/lg m& (33 )

2,5 pg/g m&
1,75 pg/g mo
1,0 pg/g m&

5,0 pg/g m& (33 )

4,0 pg/g m&
3,0 pg/g m&
1,25 pg/g mo

40 ng/g mo( 33)

40 ng/g mo
40 ng/g mo
40 ng/g m&
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M& cia hon hop dong vat

Dau va mo thuc vat

1,5 pg/lg m& 2,50 pg/g mo

0,75 pg/g mo 1,25 pg/g mo

Thuc phidm cho tré so 0,1 pg/g trong 0,2 pg/g trong

sinh va tré em

lugng tuoi luong tuoi

40 ng/g m&
40 ng/g m&
1,0 ng/g trong lugng

tuoi

6.3. Ham lwong t6i da dioxin va dioxin-like PCBs trong san phim dung lam thic dn

cho dong vat:

Theo Quy dinh ctia Nghi vién Chau Au s6 277/2012 nim 2012.

Bang 5. Ham lwong t6i da dioxin va dioxin-like PCBs trong sin pham dung lam thirc

an cho dong vat.

Tén San pham dung 1am thirc an cho dong vat Ham lugng toi da (*)
Dioxin (tong | - Nguyén lidu c6 ngudn gdc tir thuc vat ngoai
polychlorinated trir: dau thuc vat va nhitng san pham ciand | 0,75
dibenzo-para-dioxins | - Nguyén liéu thirc dn dong vat c6 ngudn gdc
(PCDDs) va tir khoang chét 0,75
polychlorinated — Nguyén liéu thirc dn dong vat c6 ngudn gdc
dibenzofurans(PCDFs tu: 0,75
) biéu thi theo do doc e MJ& dong vat, gdm chat béo tir sita va | 1,50
tuong duong cua trung
WHO, st dung WHO- e (Cac san phém cua dong vat trén can | 0,75
TEFs (yéu t6 doc gdm sira va san pham tir sira, tring va
tuong duong),2005 san pham tir trimg 5,0
e Daucd
o (4, cac dong vat dudi nudc va san | 1,25
pham cua chung ngoai trir diu ca va
protein ca, da dugc thuy giai chua trén | 1,75
20 % chét béo
- Protein c4, da dugc thuy giai chua trén 20 %
chét béo 0,75
— Phu gia thuc an dong vat nhu dat sét cao
lanh (kaolinitic clay), khodng bén cay
(vermiculite), natrolite-phonolite, calcium
aluminates tong hop va clinoptilolite ¢6 | 1,0
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ngudn goc tir tram tich thudc cac nhom chirc
lién két va chong lién két

Phu gia thitc an thuoc nhom nhom chit ¢6
hop chit c6 nguyén t6 vi luong

Hdn hop céc chat

Thurc an ngoai tru:

e Thuc dn cho thi cung va ca kiéng

 Thirc an cho tha cho tha nuéi lay long

1,0
0,75
1,75

(*) Ham luong toi da (ng) WHO-PCDD/F-TEQ/kg (ppt) thirc in dong vat c6 do am 12 %

Tong dioxinva
PCBs tuong tu dioxin
(tong polychlorinated
dibenzo-para-dioxins
(PCDDs), polychlor-
inated dibenzofurans
(PCDFs) va poly
chlorinated biphenyls
(PCBs) biéu thi theo
d6 doc tuong
duongcua WHO, st
dung WHO-TEFs (yéu
t6 doc twong
duong),2005

San pham dung 1am thirc an cho dong vat

Ham lugng toi da (*)

Nguyén lidu c6 ngudn gdc tir thuc vt ngoai

trur:

« Dau thyc vat va nhitng san pham cta nd

Nguyén liéu thirc dn dong vat co ngudn goc

tir khoang chat

Nguyén liéu thtrc dn dong vat co ngudn goc

tur:

o MG& dong vat, gdbm chéat béo tir sita va
trimg

e CA4c san phém ctua dong vat trén can g@)m
sita va san pham tir sita, tring va san
pham tir trimg

e Dauca

« Ca, cic dong vat dudi nudc va san pham
clia chung ngoai trir diu ¢4 va protein ca,
da duogc thuy giai chira trén 20 % chét béo

Protein cd, da dugc thuy giai chira trén 20 %

chét béo

Phu gia thirc an dong vat nhu dat sét cao

lanh (kaolinitic clay), khodng bén cay

(vermiculite), natrolite-phonolite, calcium

aluminates tong hop va clinoptilolite c6

1,25

1,5

1,0

2.0

1,25

20,0

4,0

9.0

1,5

1,5
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ngudn goc tir tram tich thudc cac nhém chirc
lién két va chong lién két

Phu gia thitc an thuoc nhom nhom chit ¢6
hop chit c6 nguyén t6 vi luong

Hon hop cac chat (Premixtures)

Thurc an ngoai tru:

 Thuc dn cho thi cung va ca kiéng

e Thirc in cho tht cho tht nudi 14y 16ng

1,5

1,5

5,5

(*) Ham lugng t6i da (ng) WHO-PCDD/E-PCB-TEQ/kg (ppt) thtc an dong vat co d6 am 12 %

3. Non-dioxin-like
PCBs (tong PCB 28,
PCB 52, PCB 101,
PCB 138, PCB 153 va
PCB 180

San phém du kién st dung lam thire an cho dong

vat

Ham lugng tdi da (*)

Nguyén liéu c¢6 nguon goc tir thyc vat

Nguyén liéu thirc an dong vat co ngudn gdc tir

khoang chét

Nguyén liéu thirc an dong vét c6 ngudn g

tur:

o MG& dong vat, gom chat béo tir sita va
trimg

e CA4c san phém cua dong vat trén can gém
sita va san pham tir sita, tring va san
pham tir trimg

e Dauca

o Ca, cic dong vat dudi nudc va san pham
clia chung ngoai trir diu ¢4 va protein ca,
da duogc thuy giai chira trén 20 % chat béo

Protein cd, da dugc thuy giai chura trén 20 %

chat béo

Phu gia thirc an dong vat nhu dét sét cao lanh

(kaolinitic clay), khodng bén cay

(vermiculite), natrolite-phonolite, calcium

aluminates tong hop va clinoptilolite c6

10

10

10

10

175

30

50

10

10
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nguon goc tir tram tich thudc cac nhém chirc
lién két va chdng lién két
- Phu gia thuc an thugc nhém nhom chét ¢o
hop chit c6 nguyén t6 vi luong 10
- Hon hop cac chét (Premixtures)
- Thuc an ngoai trur: 10
e Thuc dn cho thi cung va cé kiéng

e Thtc an cho thi cho tha nuéi ldy 16ng 40

(*) Ham lugng toi da (pg)/kg (ppt) thirc an dong vat c6 do am 12 %

6.4. Quy dinh cua Codex:
Nim 2006, Uy ban Codex da ban hanh Tiéu chudn CAC/RCP 62-2006, Code Of Practice

For The Prevention And Reduction Of Dioxin And Dioxin-Like PCB Contamination In Foods
And Feeds: Quy tic thyc hanh nham ngin ngira va giam thiéu sy 6 nhiém Dioxin va Dioxin-Like
PCB vao thyc pham va thirc an chan nudi.

6.5. Quy dinh cia Viét Nam

Dioxin trong dat theo Thong tu S6: 13/2012/TT-BTNMT, ngay 07 thang 11 nim
2012 cua Bo Tai Nguyén va Moi Truong

Bang 6. Ham lwong toi da cho phép ciia dioxin trong mét so loai dat.
TT Phén loai dat theo muc dich sir dung Ham lwong t6i da cho
phép(*)

1 [Pat trong cAy hang nim 40

2 [Pat rimg, dét trong cdy lau nam 100
3 [Pat o nong thon 120
4 [Dat & thanh thi 300
5 [Pat vui choi - giai tri 600
6 [Pat thuong mai 1200
7 [Pat cong nghiép 1200

(*) Pon vi tinh: ng/kg TEQ (ppt TEQ) theo khoi lwong kho
QCVN 07:2009/BTNMT vé ngudng chit thai nguy hai dwoc ban hanh theo théng tu s
25/2009/TT-BTNMT ngay 16 thang 11 nam 2009 cta B§ Tai nguyén va Moi truong.
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Bang 7. Bang ngudng chit thai nguy hai dwgc ban hanh.

Ham lwong tuyét doi Nong dé ngam

Tén PCB va Dioxin/Furan co' SO, chiét,
H (ppm) Cic (mg/l)
PCB (Téng tat ca dong phan PCB hoic tat ca S
Aroclo)
2,3,7,8-TCDD 0,1 0,005
1,2,3,7,8-PeCDD 0,2 0,01
1,2,3,4,7,8-HxCDD 1 0,05
1,2,3,6,7,8-HxCDD 1 0,05
Tdong Dioxin (TCDD, PeCDD, HxCDD) 0,1 0,005
2,3,7,8-TCDF 1 0,05
1,2,3,7,8-PeCDF 2 0,1
2,3,4,7,8-PeCDF 0,2 0,01
1,2,3,4,7,8-HXCDF 1 0,05
1,2,3,6,7,8-HXCDF 1 0,05
Téng Furan (TCDF, PeCDF, HXCDF) 0,2 0,01

e QCVN 40:2011/BTNMT vé nudc thai cong nghiép duge ban hanh theo Thong tu
s6 47/2011/TT-BTNMT ngay 28 thang 12 nam 2011 ctia B6 Tai nguyén va Moi
truong. Tong PCB duoc quy dinh trong nudc thai cong nghiép loai A (thai vao
ngudn tiép nhan phuc vu muc dich sinh hoat) va loai B (thai vao ngudn tiép nhan
khéc) 1a 0,003 mg/1 va 0,01 mg/l;

e QCVN 41: 2011/BTNMT - Quy chuan k¥ thuat qudc gia vé dong xur 1y chat thai
nguy hai trong 10 nung xi miang. Tong Dioxin/Furan (PCDD/PCDF) cho phép
trong khong khi 1a 0,6 ng-TEQ/Nm3, nong d6 PCB trong chat thai nguy hai trudc
khi nap vao dong xir Iy trong 10 nung xi mang 1a 500 ppm

e QCVN 43:2012/BTNMT vé chét lugng tram tich dugc ban hanh theo Thong tu )
10/2012/TT-BTNMT ngay 12 thang 10 ndm 2012 cta Bo Tai nguyén va Moi
truong. Dioxin va furan trong tram tich nuéc ngot va tram tich nuéc man, nuée 1a

21,5 ng/kg TEQ, tong ham lwong PCB lan luot 12 277 va 189 pg/ke.
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7. Phuong phap phan tich:

Hién nay c6 mot s6 phuwong phap va thiét bi dung dé phan tich dioxin va dioxin-
like PCBs.Phuong phap khang dinh cho phép xac dinh va dinh luong PCDD/Fs va
dioxin-like PCBs hién dién trong mau va cung cip day du thong tin vé chit ddng dang
(congener). Vi viy, nhitng phuong phap nay cho phép kiém soat ham luong tbi da va
mirc hanh dong, bao gdm céac két qua khang dinh thu duoc tir cic phuong phap san
loc. Hon nita, cac két qua co thé duoc st dung cho cac muc dich khiac nhu x4c dinh
mirc nén trong giam sat thuc pham, theo thoi gian, danh gia sy phoi nhidm cua quan
thé va xay dung dit liéu cho sy danh gia lai ham luong t6i da cho phép va cac muc
hanh dong. Cac phuong phéap ndy ciing dong vai trd quan trong trong viéc thiét 1ap cac
dang chat dong dang (congener) dé tir d6 xac dinh ngudn 6 nhiém c6 thé.Phuong phap
sir dung thiét bi sic ky khi phan giai cao (GC-HRMS) 1a phuong phap sir dung cho

muc dich nhu vay.
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QUI TRINH PHAN TIiCH DIOXIN TREN GC-HRMS

Can 10 + 0.1g mau

+ 20-30 g Na,SOy, tron

Chiét Soxhlet véi 250ml

—+ IS labeled 10-20ng/ml

déu, dé mau khoang 12 gior

DCM:Hexan=1:1, 18-24 gi

Loc qua phiéu thuy ti\‘Lh chtra khoang 5g Na,SO,

Co6 quay chan khong con khoang 2ml, t < 40°C

lﬁ + ISCleanup 0.08ng/ml

Qua cot

Multi—laJer silica gel FlLrisil

Carlon

— + IS Internal

Co quay dén khoang 200u1

Thoi khé dén 20ul

GC-HRMS

Alui

mina
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QUI TRINH PHAN TiCH DIOXIN,PCBBANG GC-HRMS
(NEN MAU CAM, BOT CA)
N
Xac dinh ham luong am Xac dinh ham luong béo
Can 10 + 0.1g mau vao binh thiy tinh 250 ml
Thflil’ phan v&1 HCI 6M
Loc qua phéu chiét 250 ml
Trang rita mau v4i 100 ml hexan
+ IS labeled 10-20ng/ml
+ ISCleanup 0.08ng/ml
Thém tir tir 50 ml H,SO, dd vao binh, lic xo0ay nhe
Pé yén cho tach 1$p, b6 16p axit & dudi
Lap lai qua trinh thém H,SO, dd dén khi 16p H,SO,4 dd mat mau
Rura 16p axit Vgi 50ml KOH 20%
Rita tiép v6i khoang 150 ml H,O/ 3 1an
Loc qua phiéu thuy tinh ¢6 chtra Na,SO,
C6 quay con khoang 2 ml c%o qua cdt Multi-layer silica gel

Sau do6 cho qua cot Florisil

Digxin P(Bs
Qua cdt cacbon qua cdt Alumina basic hoac
cacbon
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Hinh 3. Sic ky khi phén gidi cao (GC-HRMS).

Bang 8. Bio cdo két qua phin tich cac chat dong dang (congener) ciia dioxins.

TT

Chi tiéu phan tich/ Test parameters

LOD
(p8TEQ/g)

Ham lwgng
(pg/g)

PETEQ/g

Téng Dioxins/ Sum of dioxins (WHO- 2005, PCDD/F-

TEQ)

Phwong phap/Testing Method(s): EPA 1613

Ciac ddng phan/Congener

Dibenzofurans (‘PCDFs’)

1 |2,3,78-TCDF

2 | 1,2,3,7,8-PeCDF

3 |2,3,4,7,8-PeCDF

4 11,2,3,4,7,8-HXxCDF

5 | 1,2,3,6,7,8-HXCDF

6 | 1,2,3,7,8,9-HXCDF

7 |2,3,4,6,7,8-HXCDF

8 | 1,2,3,4,6,7,8-HpCDF
9 | 1,2,3,4,7,8,9-HpCDF
10 | OCDF

Dibenzo-p-dioxins (‘PCDDs’)

11 |2,3,7,8-TCDD
12 | 1,2,3,7,8-PeCDD
13 | 1,2,3,4,7,8-HxCDD
14 | 1,2,3,6,7,8-HxCDD
15 | 1,2,3,7,8,9-HxCDD
16 | 1,2,3,4,6,7,8-HpCDD
17 | OCDD
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Bang 9. Bao c4o két qua dioxin like PCBs.

L MDL Két qua
TT Chi tiéu phan tich/ Test parameters
(P8TEQ/R) pelg peTEQ/g
Tong

Phwong phap/Testing Method(s):EPA 1668B
Cic ddng phan/Congener(Non-ortho PCBs + Mono-ortho PCBs)

1 PCB 77

2 | PCBSI

3 | PCB 105

4 | PCB114

5 |PCB118

6 | PCB 123

7 | PCB126

8 | PCB 156

9 | PCB 157

10 | PCB 167

11 | PCB 169

12 | PCB 189
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