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Nowadays, the need of food packaging to contain and protect food is incessantly
growing due to its convenient features and ease of use. However, the quality of food
packaging must be controlled because it may contain chemicals such as heavy metals, toxic
organic compounds... which leach into foods.

This report refers to the quantification of heavy metals As, Cd, Pb, Hg, Cr migrating
from plastic food packaging by Atomic Absorption Spectroscopy (AAS) according to
established methods of analysis. Additionally, modern accurate analytical equipments such as
Inductively Coupled Plasma Atomic Emission Spectroscopy ( ICP-OES), Inductively
Coupled Plasma Mass Spectrometry (ICP-MS ) are also used in the identification and
quantification of heavy metals which migrate from plastic food packaging

XAC PINH CAC KIM LOAI NANG THOI NHIEM TU BAO Bi NHUA CHUA THU'C
PHAM BANG PHUONG PHAP QUANG PHO HAP THU NGUYEN TU

Mai Thanh Binh, Diép Ngoc Suong
Cong ty Dich Vi Khoa hoc Cong nghé Sdc ky Hdi Péing

Ngay nay, nhu cau str dung bao bi thuc pham ngay cang 16n, voi dic diém tién loi, dé
st dung, bao bi dugc st dung dé bao vé, chua dung thuce phém. Tuy nhién, chét luong bao bi
can phai dugc kiém soat, vi cac loai bao bi co thé chira cac chét thoi nhidm vao thuc phém.
Céc chit thoi nhiém c6 thé 1a cac kim loai nang, cac chét hitu co doc hai...

Bdo cdo nay dé cap tdi viéc dinh lugng cac kim loai nang As, Cd, Pb, Hg, Cr thoi nhiém
tir bao bi nhyra bang phwong phap quang phd hap thu nguyén tir (AAS) theo cic quy trinh xir
ly mau da duoc khao sat. Ngoai ra, cac thiét bi phan tich nhu quang phd phat xa plasma (ICP-
OES), khéi phd plasma cam tng (ICP-MS) ciing duoc sir dung dé xac dinh cac kim loai ning
thdi nhiém tir bao bi thyc pham.

1. PAT VAN PE

Bao bi thuc phém v6i dic diém tién loi, dé& sir dung dugc dung dé bao vé, chira dung
thuc pham. Tuy nhién viéc str dung bao bi can phai kiém soat cac thanh phan thoi nhidm hoa
hoc tir bao bi. Cac bao bi chtra dung thuc phém c6 thé thdi nhiém cac kim loai nang As, Cd,
Pb, Hg, Cr vao thyc pham. Do d6 viée sir dung cac k¥ thuat phan tich va quy trinh xir Iy mau
dé dinh luong ham luong kim loai ning thoi nhiém tir bao bi 1a diéu can thiét. Thiét bi quang
phd phd hép thu nguyén tir 1 mot trong nhitng thiét bi phan tich c6 do chinh xac, sir dung
phd bién trong phan tich kim loai niang. Két hop cac quy trinh xir Iy mau theo quy dinh va
phan tich bang thiét bi quang phd hap thu nguyén tir dé dat duoc két qua tin cdy trong phan
tich thoi nhiém kim loai nang trong bao bi bang nhwa 1a myc tiéu ciia béao céo nay.

Trang1l/4


http://en.wikipedia.org/wiki/Atomic_absorption_spectroscopy
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2.  CAC QUY CHUAN SU DUNG

Mot sé quy chuén, quy dinh muc giéi han cho phép cua cc kim loai nang théi nhidm
trong thuc phdm & Viét Nam va nudc ngoai. Bén canh d6 mot s quy chudn ¢ dua ra cac
phuong phap trich ly cac kim loai thoi nhiém, diéu kién trich ly vé thoi gian, nhiét do, dung
moi str dung cho trich ly. C6 thé ké dén cac quy chuin va quy dinh sau:

QCVN 12-1:2011/BYT: vé an toan vé sinh ddi voi bao bi,dung cu bang nhua téng hop tiép
xuc truc tiép voi thuc pham.

QCVN 12-2:2011/BYT: v& an toan vé sinh ddi véi bao bi,dung cu béng cao su tiép Xuc truc
tiép v6i thuc pham.

QCVN 12-3:2011/BYT: vé an toan vé sinh d6i v6i bao bi,dung cu bang kim loai tiép xtc
tryc tiép véi thuc pham.

84/500/EEC: Council Directive of 15 October 1984 on the approximation of the laws of the
Member States relating to ceramic articles intended to come into contact with foodstuffs

2002/72/EC: Commission Directive of 6 August 2002 relating to plastic materials and
articles intended to come into contact with foodstuffs.

3. THUC NGHIEM XAC PINH HAM LUQNG KIM LOAI NANG THOI NHIEM
Cd, Pb TU BAO GOI THU'C PHAM BANG NHU'A TAI CONG TY SAC KY HAI
PANG

3.1. Héa chit va thiét bi
3.1.1. Héa chit
—  Yéu cau chung vé thudc thir: loai tinh khiét phan tich khong chira kim loai Cd, Pb.

— Dung dich ngam théi nhiém: Axit axetic 4% duoc pha tir axit axetic ddm dic (Merck),
Nudc cat khong chira Cd, Pb

— Chuan Cd, Pb 1000 mg/L (Merck)

3.1.2. Thiét bi
May quang phd hap thu nguyén tir AA 6300 (Shimadzu) trang bi dén Cathod rong Cd,
Pb va 16 graphite (Hiéu chuan theo dung yéu cau cia hing)

3.2.  Diéu kién van hanh thiét bi
Thiét bj duogc t6i vu hoa cac thong sd ki thuat gdm: nhiét do bay hoi dung méi, tro
hoa, nguyén tir hoa, 1am ngudi va thoi gian 14y tin hiéu khi thuc hién x4c nhan gia tri
st dung ctua phuong phap.

3.3.  Xirly mau (QCVN 12-1:2011/BYT)
—  Péi tugng miu 14 bao bi nhya

—  Mau rira sach béng nudc cat, léy mét dién tich mau 50 cm? cho vao cbe 250 mL, thém
vao 100 mL dung dich ngam théi nhiém (bdo cdo nay dwoc trinh bay trén dung dich
ngdm théi nhiém axit axetic), boc kin cdc bang gidy nhom, @ & nhiét d6 40°C trong 60
phut.
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— Loc lay dung dich cho xac dinh Cd, Pb bang thiét bi GF-AAS

3.4.
3.4.1.

Két qua phan tich va thio luin

Chuan dung xay dung dudng chuén pha trong HNO3 0.1 % c6 ndng d6: Cd: 0.2; 0.5;

1.0; 1.5; 2.0 ppb; Pb: 4.0; 10; 15; 20; 40 ppb. Duong chudn thé hién chiéu cao theo
nong d6 chuan. Phuong trinh dwdng chudn ¢ hé sb twong quan thé hién ¢ bang 1.

Bdng 1: Phwong trinh dwong chudn va hé sé twong quan

Nguyén to

Khoang ndng d6

Puong chuan

Heé s6 twong quan (R?)

Cd

0.2 >2 ppb

y=0.215x+0.006

0.999

Pb

4 - 40 ppb

y=0.009x+0.004

0.999

3.4.2.

Khio sat anh huéng ciia nén

Chon mAu bao bi khong phat hién c¢6 sy thdéi nhiém Cd, Pb, chuin bi miu theo quy
trinh (3.3), thém vao dung dich sau khi xtr Iy nay dé c6 ham luong Cd: 0.5 ppb va Pb:

10 ppb.

Két qué theo bang 2

Bdng 2: Anh hudng ciia nén mau bao bi nhwa trong phwong phép phén tich

Nguyén t6

Nong d6 (ppb)

Abs (dung dich
chuan)

Abs (Dung dich mau
trang thém chuéan)

% Thu duoc

Cd

0.5

0.1135

0.113

99.56

Pb

10

0.1001

0.1002

100.10

Két qua cho thdy hau nhu khong cé anh huéng ciia nén mau do d6 nén sir dung
duong chuan xay dung tir cac dung dich chuan nhu di néu trén. (Panh gia dy theo
chuan muc EC 657/2002)

3.4.3.

Hiéu suit thu hdi va d lip lai

Thém mot lugng chuan vao mau tring dé c¢6 ham luwong: Cd: 0.5 ppb va Pb 10 ppb.
Thuc hién phan tich 1ap lai 7 1an trén nén méu bao bi nhya nay. Két qua thu duoc theo

bang 3

Badng 3: Hiéu sudt thu héi va dg ldp lai cia phwong phdp

Nguyén td

Cd

Pb

Cthém,
ppb

RSD%
(n=7)

Cphém tichs
ppb

Cthém,

H%
ppb

RSD%
(n=7)

Cphén tichs

ppb

H,%

0.5

0.48 5

96.0 10

9.8 4.4

98
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- Hiéu suét thu hdi va do lap lai cua phuong phap thoa man theo EC/657/2002

3.4.4. Gidi han phat hién

Phan tich 13p lai 11 1dn mAu tréng, gidi han phat hién cta phuong phép tinh theo cong
thirc sau: MDL = 3*S (S 1a d6 1éch chuén). Két qua theo bang 4

Bang 4: MDL cua Cd, Pb trén nén mau bao bi nhua

Nguyén td Do 1éch chuén (s) MDL (ppb)
Cd 0.03 0.09
Pb 0.40 1.2
3.4.5. Mt s6 két qua phan tich trén miu bao bi nhua
r x S6 lwong mau trong Khoang Néng d6 Cd
Nén mau ndm 2013 (bpb) Pb (ppb)
Bao nh o1 th
aon 1_Ia;g01t uc 300 kph kph-1000
pham
Hop nhya chira thyc 250 kph kph-1000
pham

*kph.: Khong phdt hién
4. KET LUAN

Thiét bi quang phd hap thu nguyén tir két hop vai quy trinh xir Iy mau cho két qua phan
tich chinh xé4c, 6n dinh. Mat khac uu diém cua thiét bi nay 1a cho giéi han phat hién hoan
toan dap ung dugc muc cho phép cac chat thoi nhiém kim loai theo quy chudn Viét Nam,
qudc té, dong thoi 1a thiét bi twong ddi ré tién, phd bién trong cac phong thi nghiém.
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