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Tong quan vé cac hoa chat doc hai trong thuc
pham thit lgn, cdc san pham ché& bién t thit
lgn va nguy cd sic khée cong dong

Tran Thi Tuyé&t Hanh', Nguy&n Thi Minh Dic',
Pham Dtic Phiic!, Ché Vin Tudt’, Nguyén Viét Hung’

Thit lon la loai thic phdm duogc tiéu thy rdt phd bién & hdu hét cdc quoc gia trén thé gidi, chiém 36%
trong tong tdt cd cdc logi thit tiéu thu ndm 2007 va chiém 75% & Viét Nam ndm 2013. Héa chdt doc
hai trong thit lon va cdc sdn phdm ché bién ti thit lon hién dang la vén dé Y té cong cong duoc nhiéu
16 chikc va nguoi tiéu ding quan tam. Mt sé'nghién citu & cdc qudc gia khdc nhau cho thdy ham luong
héa chdt dugc tim thdy trong thuc phdm thit lon va cdc sdn phdm ché bién tix thit lon la khd cao, ¢
nguy co dnh hudng sitc khée nguoi tiéu ding. Tuy nhién, van dé nay chua dwoc quan tdm diing mitc &
nhiéu nudc dang phdt trién, trong do cé Viét Nam. Hién c6 it nghién citu & Viét Nam tim hiéu vé nhitng
dnh hudng ciia hod chdt djc hai trong thit lon tdi sitc khée cong dong. Bai bdo nay tong quan cdc
théng tin khoa hoc tix cdc nghién citu duoc cong bé'trén co sé dit liéu ScienceDirect, mit sé' trang web
chinh thdng va tap chi chuyén nganh tai Viét Nam. Thic trang cdc héa chdt déc hai thuong gdp trong
thyc phdm thit lon goém c6 cdc kim loai ning, du luong thudc thi y, dioxin, cdc chdt phu gia va cdc
chadt déc hai phdt sinh trong qud trinh ché bién thit lon va nguy co svic khée doi vdi nguoi tiéu ding,
dugc tong hop phdn tich, tir dé dua ra mot s6 khuyén nghi vé van dé nay tai Viét Nam.

Tir khéa: hod chdt déc hai, thuc phdm thit lon, nguy co sitc khde

Chemical hazards in pork and health risk:
areview

Tran Thi Tuyet Hanh' , Nguyen Thi Minh Duc’,
Pham Duc Phuc!, Chu Van Tuat?, Nguyen Viet Hung’

Pork is consumed daily at large quantities in many countries in the world and global pork
consumption accounted for 36% of all meat consumed in 2007 and 75% for Viet Nam in 2013 (GSO,
2013). Currently, the issue of toxic chemicals in pork and pork products is of concern by
organizations and consumers. A number of studies have documented elevated levels of chemicals
found in pork and pork products, which potentially result in negative impacts on consumers' health.
However, in developing countries, including Viet Nam, chemicals in pork and health risks have
been given inadequate attention. There have been currently very few publications on international
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peer-reviewed literature and little research on the impacts of chemicals in pork on consumers'

health in the country. This review summarizes data available on ScienceDirect database and

Vietnamese scientific journals to synthesize information about chemical hazards in pork, pork

products and related health risks. The chemical hazards mentioned in this review are mostly

common toxic chemicals such as heavy metals, residues of veterinary drugs, dioxin, additives and

toxic substances generated during meat processing. In addition, the review also provides

recommendations for future research.
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1. Pat van dé

Theo t§ chitc Nong luong Lién Hgp Qudc, nhu
cau tiéu thu thit trén thé gidi ngay cang ting nhanh,
binh quin giai doan 1964-1966 1la 24,2
kg/ngudi/nim, d€n ndm 1997 - 1999 ting 1én 36,4
kg/ngudi/mim va & cdc nudc phdt trién 1a 88,2
kg/mgudi/nim, dy bdo d&€n nim 2030 sé& ting lén
45,3 kg/ngudi/nam va & cac nudc phat trién 1a 100, 1
kg/mgudi/mam [28].

C6 nhiéu loai thit nhu thit bo, thit 1gn, thit gia
cAm... nhung thit Ign dugc tiéu thu phd bi€n nhat,
chi€m 36% tdng lugng thit tiéu thu trén thé gidi
[28]. O cdc nuéc chau A, thit Ign cling dudc sdn
XuAt va tiéu thu manh nhi't so véi cdc loai thit khdc.
Tai Viét Nam, nim 2000 mic ti€u thu thit 1a 18
kg/ngudi/nim va d&€n 2010 mic tiéu thy ting 1én 34
kg/ngudi/nim trong d6 thit 1gn dugc ti€u thy chd
yé&u (khodng 21kg/ngudi/nam) [8]. Trén toan cau,
van d& thit Ign nhiém ban héa chat ngay cang trd
nén phd bi€n, moét phan do ngudi chin nudi vi Igi
ich kinh t&€ da st dung cdc chat kich thich sinh

trudng va khang sinh d€ rit ngidn thdi gian chin
nudi va phong bénh. Nhiéu chi't cim, chat kich
thich sinh truéng, chit khdng sinh, chat gay ung thu
¢6 thé duge st dung trong chin nudi véi muc dich
lgi nhuan da bi phdathién [3, 4, 13, 19]. Pay la nguy
co tiém 4n de doa tdi sitc khde ngudi tiéu ding. C6
rat nhiéu chi't héa hoc ddc hai ton tai trong thit lgn
va trong cdc sdn phadm tir thit Ign nhu kim loai ning,
thudc thi y, dioxin, phu gia thuc ph&m, amin thom
di vong (Heterocyclic amines -HCAs) va
hydrocacbon thom da vong (Polycycliclic aromatic
hydrocarbons- PAHs)... Viéc gia ting khdi lugng
ti€u thu thit Ign clia ngudi ddn lam gia ting nguy cd
phoi nhiém vdi héa chit doc hai. Ngoai hod chit
doc hai phdt sinh trong qué trinh chin nudi va ché
bién thit Ign, trong mot s& trudng hgp dic biét, mot
s6 vi khu&n trong thit Ign c6 thé phat trién, sinh ddc
t6 va gdy ngd doc thyc phdm. Bai bdo nay nhim
muc tiéu trinh bay thong tin tdng quan v& mdt s6
hod chat trong thyc phdm thit Ign, trong cdc san
pham tir thit Ign va nguy cd sic khoé d6i vdi ngudi
ti€u dung.
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2. Phudng phap tim kiém tai liéu y vin va

két qua

Nhém tdc gid da sd dung co sd di liéu
ScienceDirect (truy cAp mién phi tr thu vién cta
trudng Pai hoc K§ thudt Queensland - the
Queensland University of Technology, Australia)
va mdt s6 trang web cla cdc Bo, trudng dai hoc va
t8 chic lién quan & Viét Nam d€ tim ki€m cdc
thong tin khoa hoc vé hod chat trong thit lgn, cdc
san phdm tir thit lgn va dnh hudng sic khée. Tir
khod ti€ng Anh diing d€ tim ki€m tai liéu la: pork,
chemical hazard$, health risk$ (ddu $ dudc sit dung
dé md rong tir khod tim ki€m c3 tir khod & dang s6
it va s6 nhiéu). Tiéu chudn lva chon tai liéu tham
khdo gém cacbaibdokhoa hoc, bdo cdo, ludn van,
ludn dn, trang web chinh théng bing ti€ng Viét
hodc ti€ng Anh, v6i noi dung dé cap dén: (1)
Nghién cttu vé ngudn gbc phdt sinh héa chi't trong
thit 1on hodc cdc sian phdm tir thit Ign trong qud
trinh t trang trai d€n d€n ban in; (2) Nghién citu
vé 4nh hudng sitc khde cla nhitng héa chat doc hai
c6 trong thit Ign (kim loai ning, thudc thd y, dioxin,
phu gia thuc ph&m, PAHs, HCAs) va cdc san phim
tlr thit 1gn; (3) Nghién cttu vé cédc loai bénh mic
phai do phoi nhiém vdi thit Ign va sdn pham ti thit
Ign nhiém héa chat ddc hai (4) Nghién ciu vé
ngudn géc phat sinh, anh hudng tdi stic khée, bién
phdp phong trdanh véi cdc héa chat djc hai trong
thit, hodc trong thyc pham. Tiéu chudn loai trif tai
liéu tham khdo gém cdc tailiéu vi€t bing cdc ngdn
ngtt khdc khong phdi ti€éng Anh hoic ti€ng Viét,
cdc tai liéu cong bd truéc nam 2000, cdc tai liéu
lién quan d€n mdi nguy vi sinh vat trong thit Ign va
cdc mdi nguy hod chit trong cdc thyc pham khdc
khong phai thit 1gn.

K&t qua cho thdy dén thdi diém 4/12/2014, trén
cd sG dit liéu ScienceDirect ¢6 tit ci 2.436 tai liéu
c6 lién quan dé&n chd dé nay dugc cong bo, trong d6
c6 1.688 bai bdo ding trén cdc tap chi qudc t€, 847
cudn sdch va 155 bdo cdo c6 lién quan. Néu tinh
theo thdi gian thi ¢6 941 tai liéu dugc xuit ban trong
5 nim gan diy (tinh tir 1/2010), trong d6 128 bai
xuadtban nim 2010, 143 bai xudt ban nim 2011, 183
bai xud't ban nim 2012, 198 bai xui't ban nim 2013
va 289 bai xudt ban nim 2014. Né&u sip x&p theo
chii dé lién quan thi ¢6 124 bai vé "food safety" (an
toan thuc phadm), 56 bai vé "food" (thuc phdm), 49
bai vé "meat product” (sin ph&m thit), 28 bai vé
PCBs, 25 bai vé "meat" (thit), 23 bai vé "risk

assessment" (d4anh gid nguy co), 22 bai vé PCDD...
Tuy nhién, rit it trong s& cdc tai liéu nay c6 ndi
dung cu thé va diy di vé chd dé hoa chat trong thit
Ign, trong cdc san phdm tif thit Ign va dnh hudng sitc
khde cong dong. Nhém tdc gia doc tiéu dé cia 305
tai liéu hién thi & phin tim ki€m trén co s dit liéu
ScienceDirect vdi cdc chi dé nay va néu tiéu dé
lién quan thi doc ti€p phan tém tit &€ chon lva cic
tai liéu c6 nodi dung lién quan dén ca hai chi dé 1a
"ho4 cha' trong thit Ign, cdc san pham tir thit lgn" va
"dnh hudng hodc nguy cd sic khde". Ngoai ra,
nhém tdc gid cling tham khdo cdc tai liéu ti€ng Viét
tai thu vién Trudng Pai hoc Y t€ Cong cong, Tap
chi Y t&€ cdng cong, trang web clia B§ Y t&, Bo Nong
nghiép va Phdt trién Nong thon véi cdc tir khod
ti€ng Viét 1a héa chat trong thit lgn va nguy cd stc
khoé. Tai liéu tham khdo dudc quin 1y bing phan
mém ENDNOTE phién ban X7. Nhém tic gid chon
dudc 37 tai liéu c¢6 ndi dung cu thé vé thuc trang
nhiém hod chat ddc hai trong thit Ign, cdc sin phim
tir thit Ign va dnh hudng sitc khde cong ddng d€ st
dung phan tich va viét bai téng quan nay.

3. K&t qua va ban luian

Theo Luit An toan Thyc phaim dugc Qudc hoi
thong qua ngay 17/6/2010, 6 nhiém thuc phim la
su xuat hién cdc tdc nhan lam 6 nhiém thuc phdm
gdy hai dé&n sttc khoé, tinh mang con ngudi. C6 rat
nhiéu hod chi' ton tai trong thuc phdm thit Ign gay
nguy cd sitc khoé cho ngudi tiéu dung. Trong phan
nay, nhém tdc gia s€ trinh bay thyc trang 6 nhiém
thuc ph&m thit 1gn va cdc san phdm ché bién tir thit
1gn do cdc y&u td nguy co hod chit dugc chia theo
cdc nhém kim loai ning, dv lugng thudc thi vy,
dioxins, cdc chit phu gia, cdc hod ch4t hinh thanh
trong qud trinh ch€ bi€n thit Ign va dnh hudng sic
khoé cong dong.

3.1. Kim logi ndng djc hai trong thit lon va

nguy co svic khoé

Nghién cttu cho thdy mot s6 kim loai ning doc
hai nhu asen (As), chi (Pb), cadimi (Cd), thuy ngan
(Hg) di dudc tim th4y trong thit 1gn vdi ndng dod
vUgt tiéu chudn cho phép va 1a mé&i nguy 4nh hudng
tGi stic khde cia ngudi tiéu ding. Kim loai ning
trong thit 1on va cdc sidn pham tir thit 1gn c6 thé 1a
do 6 nhiém t* moi trudng trong qué trinh chin nudi
(chid y&u tir thifc dn, nudc udng), qué trinh gi€t md
hodc 6 nhiém tr qué trinh déng gbi, sdn xuat [33].
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Theo Lién minh Chau Au, c¢6 3 kim loai dugc dua
vao danh sdch cac kim loai dc hai cé trong thit Ign
va cdc san pham tir thit Ign 1a Pb, Cd va Hg [12]. Tai
Viét Nam, hién chua cé cdc bing ching cho thay
thit Ign nhiém Hg va As. O nhiém Cd va Pb trong
thit Ign 1 van dé nghiém trong vi rit khé d€ phat
hién ciing nhu loai bd cdc kim loai nay.

béi véi Cd, ﬁy ban Chau Au (EC) thiét lap
nong do t8i da trong thit Ign 1a 0,05 mg/kg, trong
gan Ign 1a 0,5 mg/kg va trong than Ign 1a 1,0 mg/kg
[16]. Tai Viét Nam, theo QCVN 8-2:2011/BYT quy
dinh ham Iugng Cd t6i da cho phép trong thit Ign 1a
0,05 mg/kg, trong gan Ign 1a 0,5 mg/kg va than Ign
1a 1,0 mg/kg [1]. Trong ndm 2003 - 2004, B6 Nong
nghiép Hoa Ky ti€n hanh ddnh gid va phdt hién
ham lugng Cd trong gan va than Ign lu6én luén cao
hon trong thit 1gn. o} Tay Ban Nha, Cd dudgc tim
thdy trong thit Ign v6i ndng do trung binh 1a 19
mg/kg [33]. Cd tich tu nhiéu nhat § gan va than din
dén rdi loan chic ning clia thin va suy gidm chic
ning tdi hap thu, rdi loan chuyén héa canxi, ting
canxi niéu va hinh thanh sdéi thian [33]. Ngoai ra,
nghién ctfu cd & con ngudi va dong vat cho thay
lugng Cd tich tu nhiéu trong co thé ¢6 thé giy lodng
xuong [11]. Co quan nghién citu Qudc t&€ vé ung thu
da x&p Cd vao nhém 1 trong nhém cdc chat gdy ung
thu dva trén cd sé nghién cttu nghé nghiép. Theo co
quan an toan thyc pha*fm Chau Au (EFSA) (2009),
c6 moi lién quan gitta yéu td ti€p xidc véi Cd va
nguy co ung thu' (nhu ung thu phéi, ndi mac t¥ cung,
bang quang, vi) [17].

D6i v6i Pb, phan tich cdc con dudng chi xAm
nhap vio cd thé con ngudi cho thay thuc pham la
con dudng chinh - chi€m khodng hon 90% tdng
lugng Pb hap thu vao trong cd thé [10]. Khodng mdt
phan ba tdng lugng Pb phdi nhiém hang ngay bit
ngudn tif cdc thuc phdm déng hop (trong d6 cé pa
té gan Ion) [33]. WHO da thanh 1ap mifc tiéu thu t3i
da hang tuan 1a 25 pg/kg/tuin, tuong duong véi 3,5
ng/kg trong lugng cd thé mdingay. Mitc nay 1a mifc
an toan nhat ddi vdi moi ngudi k€ c3 tré so sinh va
tré nhé [10]. Tai Viét Nam, QCVN 8-2:2011/BYT
quy dinh ham Iugng Pb t6i da cho phép trong thit Ign
1a 0,1 mg/kg, trong cdc phu phim ctia lgn 1a 0,5
mg/kg [1]. o] Tay Ban Nha, ham lugng Pb trung
binh dugc tim thdy trong gan lgn 1a 578 ng/g [33].
Pb dnh huéng d&€n hé thong than kinh trung uong
(dac biétla & tré em), suy than, gidm khad nidng sinh
sdn & cd nam va nit [10].

3.2. Du lugng thuéc thii y trong thit lon va
nguy co dnh hudng siic khoé

Du lugng thudc khdng sinh trong thit lon

Du lugng thudc thd y trong thit Ign 13 y&u t&
nguy co 16n ddi véi sitc khde ngudi tiéu dung. Loai
thudc thi y dugc ding phS bi€n nhit va thudng
xuyén bi lam dung nhat 12 cdc loai thudc khdng
sinh. Thudc khdng sinh dugc chia thanh nhitng
nhém khdc nhau nhu nhém B - lactame (gom
penicillin va cephalosporin), aminozid - AG,
macrozid, lincosamid, chloramphenicol, thudc héa
tri liéu c6 c¢d ch€ tdc dung nhu khdng sinh [8]. Thudc
khdng sinh ciing c6 thé phan loai theo tic dung:
ting trudng, chita bénh, phong bénh va thudc khang
sinh dudc st dung cho muc dich khdc. Hién nay,
trén thé€ gidi viéc st dung thudc khdng sinh ngay
cang rong rdi, phd bi€n va bi lam dung. Mot lugng
16n thudc khdng sinh dugc ban § My dugc st dung
dé sdn xua't thifc dn gia stic cho muc dich ting trong
va phong ngtta bénh [34]. Trong chdn nudi cong
nghiép & Viét Nam, khang sinh dugc b sung vio
thitc dn chd y&u d€ phong cdc bénh ho hap va bénh
dudng rudt [4]. Viéc lam dung stt dung thudc khdng
sinh s& din dé&n tén dv trong thit va nguy co 4nh
hudng stc khoé ngudi tiéu dung [8].

Theo mdt nghién cttu tai Thdi Nguyén cho thay
t{1&¢ mau tdn du khdng sinh trong sin phim thit, thin
va gan lgn con khd cao, tir 10,2% dén 39,7% va
trung binh 12 27,4% [7]. Thang 8/2014, khi 14y ngiu
nhién 30 miu thit 1gn tif Thanh phd H6 Chi Minh va
cdc tinh Binh Duong, Bén Tre, Déng Nai, Binh
Thuin, Ba Ria-Viing Tau dem vé gi€t md tai 2 co
s§ gi€t m3 16n trén dia ban thanh phd, cd quan chic
ning da phat hién 13 mau chi€m ty 1 43,3% c6 ham
lugng khdng sinh sulfadimidin vugt gidi han cho
phép [5]. Theo diéu tra tai Binh Duong cho thay
khang sinh chlotetracycline dudc s dung kh4 phd
bién trong thitc in clia 1gn (53,9% s6 mau khdo sit)
v6i ham lugng trung binh 12 140 ppm, cao nhit 1a
275 ppm, cao hon tif 5-6 1an so véi khuyén cdo st
dung cho phong bénh va kich thich sinh trudng [3].
K&t qud nghién ctu & Hung Yén nim 2014, phan
tich 160 mau thit 1gn cho thay, ty 1é phin trim mau
duong tinh d6i véi Tetracyclin 1a  3,8%,
Oxytetracyclin la 2,5%, Chlotetracyclin la 1,9% va
khong ¢6 miu ndo duong tinh v6i Norfloxacin va
Enrofloxacin. Him lugng ton du trung binh nhém
Tetracyclin trong thit Ign 1a 133,7 (50,3-382,9)
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ug/kg, trong d6 cao nhat 1a Oxytetracyclin (383,9
ug/kg). So sanh vdéi mic gidi han tdn du tdi da, ¢
2 miu vugt tiéu chuin cho phép clia Viét Nam va
¢6 6 miu vugt mitc cho phép khi so sdnh v6i mic
gidi han ton du t6i da (MRL) ctia FAO/WHO va Cg
quan An toan thuc pham chiu Au [6]. Khdng sinh
chi nén st dung trong du phong va diéu tri cdc bénh
& 1gn va lgn phai dugc theo ddi dén khi du lugng
khong ding k€ hoic dudi ngudng phat hién. Ty
thudc vao loai khang sinh khac nhau ma c6 thdi
gian ngung st dung trudc khi gi€t md khac nhau, tuy
nhién thdi gian trung binh khodng tir 7 - 10 ngay. Vi
vay, sau khi dung khdng sinh cho Ign, tuyét d6i
khong dudc phép gi€t md thit ngay ma phai dim
bao khdng sinh khong con tén du trong thit trudc khi
dem ra thi trudng ti€u thu.

Nhitng 4nh hudng phd bién do khang sinh ton du
trong thit 1on t6i ngudi tiéu ding gébm vi khuin
khdng thudc khdng sinh & ngudi, 4nh hudng t6i hé
mién dich, ting nguy cd ung thu (cdc chit gy ung
tht nhu  Sulphamethazin, Oxytetracyclin,
Furazolidone), 4nh hudng t6i hé ho hidp, gdy bénh
than (Gentamicin), nhiém doc gan, rdi loan sinh
sdn, gy doc tinh cho tdy xwong (Chloramphenicol),
di ¢ng (Penicillin, tetracycline,..) [7, 15, 26, 29].
Do vay, chloramphenicol bi cAm st dung & My§
khodng 10 nim gin diy va bi cim & Chau Au tir
nim 1994. Tai Viét Nam, By Y t€ da c6 quy dinh
vé gidi han du lugng thudc khdng sinh trong thit
Ign [2]. Cd quan thd y tding cudng gidm sat mic do
stt dung khang sinh va ki€m sodt du lugng khdng
sinh ton tai trong thit. Ngoai ra, can ting cudng
nhén thirc cda ngudi chdn nudi va ngudi ti€u ding
vé tdc hai clia viéc lam dung thudc khdng sinh
trong chin nuéi.

Chdt kich thich tdng trudng

Nhiéu loai chit kich thich ting truéng bao gdm
hormone va cdc din sudt cda né da dugc st dung
mdt cdch bat hdp phdp trong san xuit thit 1gn, c6 thé
dé lai nhitng hau qua nghiém trong cho ngudi tiéu
dung. Noi ti€t t6 sinh duc progesterol, testosteron,
estradiol-17p di tirng dugc ding trong sdn xuat thit
Ign v6i muc dich ting trong va ning cao hiéu qua
ctia thifc dn. Tuy nhién du lugng cla progesterol,
testosteron ton du trong thit c6 lién quan dén sifc
khée cong ddng nhu hién tugng dong tinh luyén 4i
ting; & nam gidi 12 gidm mat do tinh tring, 4n tinh
hoan hoic tinh hoan 1éch; & tré em géi tudi day thi
sém hon; estradiol-17p c6 thé 1a nguy cd gdy ung

thu nén tr nim 1999 nhiéu nudc trén thé gidi da
cim st dung cdc chat nay trong san xuat thuc phim
v6i muc dich tdng trong. B-agonists dugc ching
minh 12 chat kich thich ting trudng hiéu qua, lam
gidm lugng md, ting ty 1€ nac va 1am thit c6 mau
dd hon, kich thich thi hi€u cla ngudi tiéu dung [27].
Do dé, 1gi dung dic tinh ndy nén mot s6 ngudi chin
nudi di st dung B-agonists nhu chi't b sung trong
sdn xua't thit Ign 1am nd dui, nd méng, nd vai, gidm
md&, ting ti 1€ nac va 1gn trd thanh si€u nac. Khi Ign
an thifc d4n chdn nudi c6 chia B-agonists thi ching
sé tich tu tai thit, gan va mot s6 cd quan ndi tang
[32]. Thdi gian ton lwu clia 4-agonist trong nudc tiéu
cda vat nudi khodng 5 ngay sau ngung thudc, & gan
va thit khodng tr 25 - 30 ngay hodc lau hon, trong
vong mac clia mit, chit nay luu lai dén 140 ngay
sau khi ngung thudc [14].

Nim 1996, cong déng Chau Au chinh thitc cAm
st dung cdc chat hormone kich thich ting trudng
thuéc nhém B-agonists (chi thi 96/22/EC). o} Viét
Nam, nim 2002, B6 Néng nghiép va Phdt trién
nong thon da ban hanh Quyét dinh s6 54/2002/QD-
BNN, ngay 20 thang 06 nim 2002 vé viéc cAm st
dung nhém chat nay trong chin nudi dong vat lam
thyc pham. Tuy nhién, B-agonists dugc xem nhu
than dugc trong san xuat thit Ign, mot sd ngudi nudi
lgn vi 1gi ich kinh t& vAn cd tinh lam dung trong sdn
xudt thit Ign. Nam 2006 Cuc Chin nudi da 14y 295
mau thic 4n chin nudi clia 114 don vi sdn xuit thifc
in chin nudi trén 25 tinh thanh trong ci nudc dé
kiém tra B-agonists trong thifc dn chin nudi. K&t
qua diéu tra di phat hién thay 6 doanh nghiép c&
tinh lam dung chit cAm Clenbuterol bs sung vao
thirc an chin nudi. Nghién cdu tai Binh Duong cho
thady chit ting trong thudc nhém B-agonists vin
dugc ngudi chdn nudi st dung trong thic dn cla lgn,
din tdi tén du trong thit Ign cao [3]. Nim 2010,
Chinh phti da ban hanh Nghi dinh s6 08/2010/ND-
CP vé quén ly thifc dn chin nudi, trong d6 quy dinh
16 trdch nhiém clia ngudi san xuat va kinh doanh
thitc dn chin nudi. PE thuc thi Nghi dinh s&
08/2010/NB-CP ctia Chinh phti, BO NN&PTNT ban
hanh théng tw s6 03/2012/TT-BNN&PTNT ngay
16/01/2012 quy dinh cAm sin xuit, nhap khau, lvu
thong va st dung Salbutamol, Clenbuterol trong sédn
xudt va kinh doanh thdc dn chin nudi. Tuy nhién,
vi muc dich 1gi nhudn ma mot s6 ngudi chin nudi
van 1én liit st dung trong chin nudi dong vat lam
thyc phdm.
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Néu lam dung salbutamol trong chin nudi Ign
thi s& ton du salbutamol trong thit gdy dnh hudng
dén sitc khée ngudi tiéu dung. Trong mot nghién
clu, ngudi ta cho Ign dn thic dn c6 tron vdéi
salbutamol & mic 6 ppm trong 15 va 30 ngay. K&t
qua lugng salbutamol trong nudce tiu lgn 1a tir 388,7
va 1404,1 ng/ml va tim thdy dv lugng salbutamol
trong gan, than, thit va md Ign [32]. Khi ti€u thu thit
¢6 du lugng salbutamol cao, ngudi ti€u dung c6 cic
d4u hiéu cing thing, nhip tim nhanh, dau cd va dau
dau, khé thd, ting dudng huyét, ha kali mdu (hi€m
gdp) va ting bach ciu [14]. Cdc 4nh hudng khic cia
salbutamol 12 gdy chuot rit, dau dau, budn non,
cing thing, khé chiu trong cd thé, thém in, ting
huyét 4p. Nhitng tdc dung phu nay rat thudng gip
nhung mic d§ nhe nén ngudi tiéu diing c6 thé khdng
phdt hién ra chinh xdc nguyén nhéan la do du lugng
salbutamol trong thit Ign. Hién nay cé rat nhiéu
phuong phdp d€ phat hién du lugng salbutamol
trong thit nhu s dung HPLC hay GCMS. Tuy nhién,
nhitng phuong phdp nay dugc thuc hié€n trong phong
thi nghiém hién dai, thudng t6n kém va rat khé dé
thyc hién trong thdi gian ngdn. Do vay, ngudi tiéu
dung khé c6 thé phat hién dugc sin phim thit lgn
chira salbutamol.

3.3. Dioxin trong thit lon va nguy co dnh

hudng stic khoé

Thit 1¢n bi nhiém ban dioxin ciing 12 ndi 4m dnh
clia ngudi tiéu ding tai mot s& qudc gia trong nhitng
nim gan ddy. Thang 12 nim 2008, Ireland di thu
hoi toan bd thit 1gn trén toan qudc do udc tinh
khodng 10% lugng thit Ign bi nhiém ban dioxin va
mdt s6 mau c6 ndng d6 vugt hon 200 1an so véi gisi
han an toan cho phép [24]. o} Bi, ndm 1999, dioxin
trong thuc phd&m do thiic in cho ddng vt nhiém ban
dioxin tir ddu cong nghiép ciing 12 van dé ndi com
giy lo ling cho ngudi tiéu dung [24]. Nim 2006,
phdt hién néng do dioxin cao trong thifc in gia stic
& Ha Lan, do chat béo sit dung trong sdn xuit thifc
in chin nudi bi nhiém ban dioxin [24]. Tai diém
néng dioxin Bién Hoa, néng d9 dioxin trong mot s&
mau thit Ign 1a tr 0,6 pg/g dén 1,1 pg/g, x4p xi dat
chuin cia EU- EC Regulation No. 199/2006 vdi
nong d quy dinh khong dugc vudt 1 pg/g ma [31].
Tuy nhién, do s6 lugng mau it nén s6 liéu nay c6 thé
khong dai dién cho ndéng d6 dioxin trong thit lgn
tiéu thu trén thi trudng Bién Hoa. Phoi nhiém dioxin
c6 thé ting nguy cd sinh con di tit, gdy tdn thuong
cdc cd quan khdc nhau nhu gan, hé sinh sdn, hé than

kinh, hé thdng mién dich, hé noi ti€t, hé tim mach,
phdi, ting nguy co ung thu va thay d6i hanh vi [36].
Vién Han 1am Khoa hoc M§ da cong nhan mot s6
bénh c6 lién quan vdi phoi nhiém dioxin, gdbm cé
ung thu mdu, ung tht mé6 mém, ung thu lympho
khéng - Hodgkin, ung thu lympho Hodgkin va ban
Clo [22]. Ngoai dioxin thi du lugng ho4 chit bdo vé
thuc vat trong thit lgn do thitc in chin nudi bi nhiém
b4an hod chit bio vé thuc vat ciing 1a y&u t6 nguy cd
stic khoé ngudi tiéu ding. Tuy nhién, dén thdi diém
nay trén thé gidi va tai Viét Nam ciing chua c6
nhié¢u nghién citu vé dioxin va du lugng hod chit
bdo vé thyc vat ton Ivu trong thit Ign va nguy cd sifc
khoé ngudi tiéu dung.

3.4. Phu gia trong sdn phdm tit thit lon

Trong s cdc héa chit ma ngudi ta ding d€ bao
quan thit lgn thi mudi nitrat va mudi nitrit dudc st
dung phd bién. Trén thi trudng bon loai mudi
thudng dugce st dung 13 natri nitrat, natri nitrit, kali
nitrat va kali nitrit. Cdc mudi nay nhim tao mau cho
thit va ngin chin sy phdt trién ctia mot loai vi khuin
gdy ngd doc thit. Ngudi sdn xud't s dung cdc mudi
nay nhung chua hiéu ré tic hai né€u ham lugng vugt
qud tiéu chudn cho phép. Mudi nitrat (NO3’) khi
vao co thé ngudi tham gia phan tng khit & da day
va dudng rudt do tdc dung cla cdc men ti€u hda sinh
ra NO,". Nitrit sinh ra phdn ing v6i hemoglobin tao
thanh methemoglobin lam mat khi ning van
chuyén oxi cda hemoglobin. Théng thudng
hemoglobin chita Fe*, ion nay c¢6 kha ning lién két
vGioxi. Khi c6 mdt NO, n6 s€ chuyén héa Fe’ lam
cho hdng ciu khong 1am dudc nhiém vu chuyén tai
O5. N€u duy tri 1au s& din t6i tif vong. Sy tao thanh
methemoglobin dic biét thay 16 § tré em. Tré em
mic chitng bénh nay thudng xanh xao va dé bi de
doa dén tinh mang dic biét 1a tré dudi 6 thang tudi
[21]. Ngoai ra, NOy" trong co thé dé tic dung véi
cdc amin tao thanh nitrosamin. Do tdc hai ctia NO3®
, NOy dén sitc khoé nén viéc xdc dinh ham lugng
nitrat, nitrit trong cic loai thuc ph&m trong d6 c6 cic
san pham tir thit Ign 13 rat can thi€t nhim ddm bio
sy an toan cho ngudi ti€u dung.

3.5. Héa chét doc hai hinh thanh trong qud

trinh ché bién thuc phdm

Cdc hod chdt doc hai hinh thanh trong qu4 trinh
ch& bién thit cling 12 mot van dé Y t&€ cong cdng can
quan tAm. C4c sidn pham thit nuéng cé nguy co cao
anh hudng dén strc khde ngudi tiéu ding do néng do
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cdc hod chat doc hai cao hon so vdi cach ché bién
khdc [9]. Nhiéu nghién ctfu cho riing, khi chién,
nuéng, hun khéi thit 1gn sé tao ra mot s thanh phan
doc hai, bao gdm cd cdc chat gy ung [9, 23]. Cic
nghién citu dich t& hoc ciing cho thady nguy co ung
thu rudt, ung thu v, bang quang, tuyén tién liét va
tuyén tuy ting khi thudng xuyén in thit chién, thit
nuéng [9, 23]. Hai trong s6 nhém cédc chat doc hai
gdy nguy hi€m dugc cdc nha khoa hoc ciing nhu
ngudi ti€u dung chd ¥ 1a amin thom di vong -HCAs
va hydrocacbon thom da vong - PAHs [9].

Mic du cd HCAs va PAHs c6 nguy co dnh
hudng nghiém trong téi stic khde nhung hién cé it
nghién cttu lién quan dén van dé nay, dic biétla tai
Viét Nam. Mtc PAHs t5i da da dugc Uy ban Chau
Au quy dinh nim 2006, nhung d&n nay chua c6 mic
quy dinh nao déi véi HCAs. Nghién citu trén 200
mau thit nuéng cho thdy c6 4 trong s6 9 HCAs xuit
hién gdm norharman, harman, 4,8-diMetQx, PhIP.
Trong d6, norharman cé thanh phin cao nhat [9].
HCAs dudc hinh thanh tir phdn @ng giita cdc chat
trong thit trong sudt qué trinh x& 1y & nhiét do cao
(125 -300°C) (dac biét la cac loai thit ran, chié€n, c6
bé mitndu gion) do qu4 trinh ngung tyu creatinin véi
cdc axit amin [20]. Nhiét dd cang cao thi cang thic
d4y su hinh thanh HCAs [9, 23]. M6t s6 HCAs c6
khd niing gy dot bié€n nhw 9H-Pyrido [3,4-bJindole
(norharman) va 2-methyl-B-carboline (harman).
Ngoaira c6 4 chait HCAs dugc liét ké vao danh sdch
cdc chat gy ung thu & ngudi 12 2-Amino-3,4-
dimethylimidazo[4,5-f]quinoline ~ (MelQ), 2-
Amino-3,8-dimethylimidazo[4,5-f]quinoxaline
(MelQx), 2-Amino-3-methylimidazo[4,5-
f]lquinoline (IQ), 2-Amino-1-methyl-6-
phenylimidazo[4,5-b]pyridine (PhIP) [35].

Trong s6 33 PAHs da bié€t c¢6 15 chat dugc
chitng minh 1a cdc chat ¢6 nguy cd cao gay ung thu,
gdy doc t€ bao va doét bi€n, trong dé
benzo[a]|pyrene (BaP) dugc nghién cttu nhiéu nhit
[18]. Trong nhitng nim gin ddy, ndng d6 PAHs gia
ting trong thyc pham do néng d6 PAHs trong mdi
trudng gia ting va do thdéi quen dn thit chién,
nuéng, hun phd bi€n hon. Trong qué trinh nudng,
chién, hun khéi, thit ti€p xic truc ti€p véi ngon Ik,
qué trinh nhiét phan cdc chit béo (chit béo nhd
giot trén than néng) sé& dién ra khong hoan toan,
tao ra cdc PAHs ling dong trén thit [23, 25]. Theo
Andree Sabine va cdng sy (2011), tim thdy 16
PAHs trong cdc miu thit hun khéi, trong d6 ham

lugng BaP 1a cao nhat. Hau hét ham lugng PAHs
déu tuong ddi cao trong cdc mau thit nuéng [30].
Trong téng s6 PAHs ngudi tiéu ding tiéu thu hang
ngay thico téi 10,45 - 12,49% do dn thit Ign va cdc
san pham tir thit lgn [37]. Ung thu da, phdi, bang
quang & ngudi cé lién quan tdi viéc phdi nhiém véi
PAHs [37]. Vi th&, cdc bién phdp nguy co ki€m
sodt sttc khée do ti€p xtic v6i PAHs trong ché do
dn udng 1a ra't can thiét.

4. K&t luan

Nghién cttu trén th€ gidi va mdt vai nghién citu
& Viét Nam cho thay c6 rat nhiéu hod chit doc hai
tdn du trong thit lgn va cdc sdn phdm tir thit lgn.
Trong mdi giai doan trong chudi tif trang trai dén
ban in, ngoai kh4 ning & nhiém vi sinh vat, thit Ign
¢6 thé bi nhiém mot s6 héa chat doc hai khic nhau.
Trong qué trinh chin nudi, gi€t md, thit Ign va cdc
san pham tir thit 1gn c6 thé bi nhiém cdc héa chat
doc hai nhu kim loai niing, dioxin, thudc thd y, thudc
khdng sinh, hormone. Trong qud trinh sdn xuat,
déng géi, bao quan thit Ign ciing c6 thé 1am nhiém
bin mot s& kim loai ning do dung cu chifa sian
phd&m. Ngoai ra con c6 cdc chat phu gia, cdc chat
bdo quin thuc phdm. Khi sin pham thit 1gn tdi tay
ngudi tiéu dung, cdch ché& bién thit Ign cling c6 thé
l1am phat sinh nhitng héa chat djc hai nhu HCAs va
PAHs, dic biét khi ch€ bié€n bing cdch chién,
nuéng, hun khéi. Nguyén nhan clia sy ton tai héa
chat doc hai trong sin phdm thit lgn chii yé&u la do
ngudi chidn nudi khéng thyc hién nghi€ém tic nhitng
quy dinh, huéng din trong chin nudi. Van ton tai
tinh trang lam dung st dung thudc thd y tran lan,
thudc ting trudng, cho dn khong ding cdch. Trong
qué trinh sdn xudt déng géi, nha sdn xudt lam dung
st dung phu gia, quy trinh déng géi, bdo quan khong
ding cdch, khong hdp vé sinh 1a nguyén nhin din
téi ham lugng chat phu gia, kim loai niing cao trong
thit Ign va cdc sdn phdm tir thit Ign. Cdch ché bién
thit Ign khong ding cdch cia ngudi ti€u dung cling
12 nguyén nhin din dén ti 16 PAHs va HCAs cao
trong thit. Héa chit ddc hai trong thit lgn c6 nguy
co dnh hudng 16n dén sic khde ngudi tiéu ding.
Nhitng héa chit nay c6 kha ning giy ddoc cap tinh
néu ngudi tiéu ding phdi nhiém véi ham lugng cao
hodc gdy ddc min tinh néu tiéu thu thuc phim
nhiém héa chit doc hai trong thdi gian dai. Tuy
nhién, hién chua c6 nhiéu nghién citu trén thé gidi
cling nhu tai Viét Nam ddnh gia diy di mic do

Tap chi Y t&€ Codng cdng, 3.2015, S6 35 13



| TONG QUAN & NGHIEN CUU |

nguy hiém cilia cdc héa chit trong thuc phdm thit lgn
va cdc san phadm tif thit lgn 4nh hudng dén stc khde
con ngudi.

5. Khuyé&n nghi

Ciéc co quan chic ning, t§ chifc khoa hoc, cic
trung tdm nghi€n cdu, ciac trudng dai hoc nén
khuyé&n khich thuc hién cdc nghién cttu chuyén sau
lugng gid nguy cd sitc khoé do cdc hod chat ton du
trong thuc phdm thit 1on va cdc san phdm ché bién
tir thit Ign d€ cung cap bing chiing khoa hoc cho cdc
nha hoach dinh chinh sich ciing nhu trong truyén
thong nguy cd ti cong ddng. Vi dic di€m cic y&u
td nguy cd hoa hoc trong thuc pham thit Ign cling nhu
diéu kién kinh t& va khoa hoc k¥ thuat hién nay, cic
nha nghién cttu nén cin nhic vu tién tip trung ddnh
gid nguy cd stic khoé d6i véi cdc hod chit sau: kim
loai ning (asen, chi, cadmi), tdn du khdng sinh
(Sulfadimidin, Sulfaquinoxaline, Norfloxacine,
Enrofloxacine, Chloramphenicol, Tetracycline), ton
du chit kich thich ting trudng (Salbutamol,
Clenbuterol) va cdac chat HCAs, PAHs trong cdc sin
ph4&m thit nuéng, thit hun khéi. D€ lugng gid nguy co
stic khod lién quan tdi hod chat trong thuc pham thit
Ign, cdc nha nghién cttu cling nén 4p dung cdch ti€p

can chudi tif trang trai d€n ban dn, tir d6 xdc dinh cdc
diém ki€m soat trong di€m, gép phan dua ra céc gidi
phdp hiéu qua ki€m sodt cdc mdi nguy nay.

D61 véi cdc nha quin 1y: nén ti€p tuc quan tric
gidm sdt chat lugng thit Ign tiéu thu trén thi trudng.
LAy miu tai 10 md tif cdc trai chin nu6i Ign quy mo
16n va vira d€ phan tich xdc dinh néng d6 cdc ho4
ch4't cAm s dung theo cdc quy dinh hién hanh va
kip thdi xtt 1y d€ ddm bdo sitc khoé cho ngudi tiéu
dung. Can thong tin tdi cdc chi trang trai quy mo ho
gia dinh vé€ st dung an toan thifc in chin nudi va si
dung an toan khdng sinh trong phong bénh cho Ign.

D&i v6i ngudi tiéu ding: can dugc trang bi day di
kién thic va ki ning trong viéc ché& bién thit Ign dé
lwra chon cdc cdch ch& bién ddm bdo an toan, it tao ra
cdc héa chat doc hai gdy 4nh hudng dén siic khée.

Ldi cdm on

Chiing t6i cdm on Trung tdm nghién ctu ndng
nghiép quoc t&€ Uc (ACIAR) di hd trg nghién ciu
nay thong qua du dn nghién ctu PigRISK "Gidm
thi€u nguy cd bénh tit va cdi thién an toan thuc
phdm clia chudi gid tri chin nudi Ign quy mo ndng
ho tai Viét Nam" ctia Vién Nghién cttu Chan nubi
quoc t€ (ILRI).

14 Tap chi Y t&€ Codng cdng, 3.2015, S6 35



| TONG QUAN & NGHIEN CUU |

Tai li¢u tham khao
Tiéng Viét
1.B& Y t&€(2011). QCVN 8-2:2011/BYT, QCKTQG ddi vSi

gi6i han 6 nhiém kim loai ning trong thuc phdm, Bo Y t&
ban hanh thang 8 ndm 2011.

2.Bd Y t&€ (2013). Thong tw s6 24/2013/TT BYT, Thong tu
ban hanh "quy dinh mic gi6i han t6i da du lugng thudc thi
y trong thuc pham", B6 Y t&€ ban hanh ngay 14 thdng 8 nim
2013.

3. L4 Vin Kinh (2009). "Diéu tra tinh hinh 6 nhi€m vi sinh
vat, kim loai ning, doc chat, kich thich t& trong thitc in chin
nudi va trong thit gia sic, gia cAm tai tinh Binh Dudng va
bién phdp khic phuc", Vién khoa hoc K§ thuit ndng nghiép
mién Nam, S& Khoa hoc va Céng nghé tinh Binh Duong.

4. Duong Thanh Li€ém (2010). "Khédng sinh s& dung trong
thitc 4n chan nudi, sy tdn du va tinh khdng thudc cla vi
khudn gdy bénh", B6 mén Dinh dudng, khoa Chin nudi -
Thi y, trudng Pai hoc Nong Lam.

5. HoaiNgoc (2014). "Lam rd cdch dua khang sinh, chdtcAm
vao thit". Vin phong Bo Nong nghiép va Phét trién Néong
thon, truy cdp ngay 30 thiang 1 2015 tai:
http://www.omard.gov.vn/site//vi-VN/50/15722/9599/Lam-

ro-cach-dua-khang-sinh-chat-cam-vao-thit.aspx

6. Pang Xuin Sinh, Pham Bitc Phiic, Lvu Qudc Todn,
Nguyé&n Mai Huong, Trinh Thu Hiing, Nguyén Hung Long,
& Nguyén Viét Hung (2014). "Pénh gid ty 1€ ton du nhém
Tetracyline va Fluoroquinolones trén thit 1gn tai Hung Yén",
Tap chi Y hoc dy phong, 2014, 127-130.

7. Vi Thi Thanh Thily (2011), Nghién cttu thyc trang, y&u t&
lién quan d&n ton du khdng sinh, hormone trong mét sd san
ph&m tir Ign thit tai thinh phd Thdi Nguyén va hiéu qua can
thiép, Luin 4n ti€n si Pai hoc Y dugc Thdi Nguyén.

8. Anh Tung (2011). "Thit heo va nhu ciu tiéu dung", Tap
chi Thong tin Khoa hoc va Cong nghé, 8.

Tiéng Anh

9. Aaslyng, Margit D., Duedahl-Olesen, Lene, Jensen,
Kirsten, & Meinert, Lene (2013). Content of heterocyclic
amines and polycyclic aromatic hydrocarbons in pork, beef
and chicken barbecued at home by Danish consumers, Meat
Science, 93(1), 85-91. URL:
http://dx.doi.org/10.1016/j.meatsci.2012.08.004

10. Agency for Toxic Substances and Disease Registry
(2007). Toxicological profile for lead.

11. Agency for Toxic Substances and Disease Registry

(2012). Toxicological profile for Cadmium.

12. Alturiqi A. S., & Albedair L. A. (2012). "Evaluation of
some heavy metals in certain fish, meat and meat products
in Saudi Arabian markets". The Egyptian Journal of Aquatic
Research, 38 (1), 45-49.

13. Andrée, Sabine, Jira, W., Schwind, K. H., Wagner, H.,
& Schwagele, F. (2010). Chemical safety of meat and meat
products. Meat  Science, 86(1), 38-48. URL:
http://dx.doi.org/10.1016/j.meatsci.2010.04.020

14. Brambilla G., Cenci T., Franconi F., Galarini R., Macri
A., & Rondini F. (2000). "Clinical and pharmacological
profile in a clenbuterol epidemic poisoning of contaminated
beef meat in Italy", Toxicology Letters, 114, 47-53.

15. Donoghue P., Duffy G., Mullane M., Smyton K., &
Talbot R. (2008). "Consumer focused review of the pork
supply chain 2008", SafeFood.

16. EC (2008). Comission regulation 629/2008/EC of 2 July
2008 setting maximum levels for certain contaminants in

foodstuffs, Official Journal of European Union.

17. EFSA (2009). Scientfic opinion of the Panel on
Contaminants in the Food Chain in a request from the
European Commission on cadmium in food. The EFSA
Journal, 980, 1-139.

18. European Food Safety Authority (2008). Polycyclic
aromatic hydrocacbons in food - scientific opinion of the
panel on contaminants in food chain. The EFSA Journal,
724(1-114).

19. Fahrion, A.S., Jamir, L., Richa, K., Begum, S., Rutsa, V.,
Ao, S., ... Grace, D. (2014). "Food-Safety Hazards in the
Pork Chain in Nagaland, North East India: Implications for
Human Health", International Journal of Environmental
Research and Public Health, 11(4), 403-417.

20. Felton J. S., Malfatti M. A., Knize M. G., Salmon C. P.,
Hopmans E. C., & Wu R. W. (1997). "Health risks of
heterocyclic amines Mutation Research", 376(37-41).

21. Gutiérrez A.J., Rubio C., Caballero J.M., & Hardisson
A. (2014). Niitrites, Reference Module in Biomedical

Sciences, Encyclopedia of Toxicology (Third Edition), 532-
535.

22. Institute of Medicine (2014). Veterans and Agent
Orange: Update 2012. Washington, DC.

23. Jagerstad M., & Skog K. (2005). "Genotoxicity of heat-
processed foods. Mutation Research", 574, 156-172.

24. Kennedy, J., Delaney, L., McGloin, A. , & Wall, P.G.
(2009). "Public Perceptions of the Dioxin Crisis in Irish

Tap chi Y t&€ Codng cdng, 3.2015, S6 35 15



| TONG QUAN & NGHIEN CUU |

Pork", UCD Geary Institute Discussion Paper Series
University College Dublin.

25. Lorenzo J. M., Purrinos L., Fontan M. C., & Franco D.
(2010). "Polycyclic aromatic hydrocarbons (PAHs) in two
Spanish traditional smoked sausage varieties: "Androlla"
and "Botillo"". Meat Science, 83(3), 660-664.

26. Nisha A. R. (2008). "Antibiotic Residues - A Global
Health Hazard", Veterinary World, 1(12), 375-377.

27. Noppon B., & Noimay P. (2012). "Monitoring of Beta
Argonist residues in swine tissues from northeastern
Thailand", International Journal of Arts & Sciences, 5(4),
151-155.

28. OECD-FAO (2013). OECD - FAO Agricultural Outlook
2013-2022.

29. Rocha L., Bridi A., Foury A., Mormede P.,
Weschenfelder A., Devillers N., . . . Faucitano L. (2013).
"Effects of ractopamine administration and castration
method on the response to pre-slaughter stress and carcass
and meat quality in pigs of two Pietrain genotypes". Journal
91(8), 3965-3977. doi:

of Animal  science,

10.2527/jas.2012-6058

30. Sabine A., Wolfang J., Schwagele F., Schwind K.-H., &
Wagner H. (2011). Chemical safety in meat industry. Paper
presented at the International 56th Meat Industry

Conference Tara mountain.

31. Schecter, Arnold, Quynh, HT, Pavuk, M , Papke, O,
Malish, R, & Constable, JD (2003). "Food as a source of

dioxin exposure in the residents of Bien Hoa City,
Vietnam", Journal of of Occupational and Environmental
Medicine, 45(8), 781-788.

32. Sethakul, J., Sitthigripong, R., Tuntivisoottikul, K., &
Muangmusit, K. (2002). Effect of salbutamol on pork
quality. URL:
http://www.phlnet.org/download/fullPaper/pdf/ac066.pdf.

33. Sola S., Barrio T., & Martin A. (1998). "Cadmium and
lead in pork and duck liver pastes produced in Spain", Food
Additives and Contaminants, 15 (5), 580-584.

34. U.S. Centers for Disease Control and Prevention.
(2013). Antibiotic Resistance Threats in the United States
2013, U.S. Department of Health and Human Services.

35. Van Hemeirijck M., Rohrmann S., Sternbrecher A.,
Kaaks R., Teucher B., & Linseisen J. (2012). "Heterocyclic
aromatic amine [HCA] intake and prostate cancer risk:
effect modification by genetic variants". Nutrient and
cancer., 64(5), 703-713.

36. World Health Organization (1998). Assessment of the
Health Risks of Dioxin: Re-evaluation of the Tolerable
Daily Intake (TDI), Executive Summary, Final Draft.
European Centre for Environment and Health, International

Programme on Chemical Safety.

37. Xia, Zhonghuan, Duan, Xiaoli, Qiu, Weixun, Liu, Di,
Wang, Bin, Tao, Shu Hu, Xinxin. (2010). "Health risk
assessment on dietary exposure to polycyclic aromatic
hydrocarbons (PAHs) in Taiyuan, China", Science of The
Total Environment, 408(22), 5331-5337.

16 Tap chi Y t&€ Codng cdng, 3.2015, S6 35





