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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  

         CÁC KIM LOẠI NẶ                                       

      Ằ     ƯƠ        QU      Ổ HẤP THU NGUYÊN TỬ  

                                

 Công ty Dịch Vụ Khoa h c Công ngh  Sắc ký Hả  Đă   

 g y nay  nhu c u s  d ng  ao    th c ph m ng y c ng l n  v i   c  i m ti n l i  d  

s  d ng   ao       c s  d ng      o v   ch a   ng th c ph m.  uy nhi n  ch t l  ng  ao    

c n ph i    c  i m so t  v  c c lo i  ao    c  th  ch a c c ch t th i nhi m v o th c ph m. 

  c ch t th i nhi m c  th  l  c c  im lo i n ng  c c ch t h u c    c h i…  

B o c o n y    c p t i vi c    nh l  ng c c  im lo i n ng  s   d       g   r th i nhi m 

t   ao    nh a   ng ph  ng ph p quang ph  h p thu nguy n t  (     theo c c quy tr nh x  

l  m u       c  h o s t.  go i ra, c c thi t    ph n t ch nh  quang ph  ph t x  plasma (ICP-

       h i ph  plasma c m  ng (ICP-MS) c ng    c s  d ng    x c   nh c c  im lo i n ng 

thôi nhi m t  bao bì th c ph m.  

1.  Ặ   Ấ     

 ao    th c ph m v i   c  i m ti n l i  d  s  d ng    c d ng      o v   ch a   ng 

th c ph m.  uy nhi n vi c s  d ng  ao    c n ph i  i m so t c c th nh ph n th i nhi m h a 

h c t   ao   .   c  ao    ch a   ng th c ph m c  th  th i nhi m c c  im lo i n ng  s, Cd, 

Pb, Hg, Cr  v o th c ph m.  o    vi c s  d ng c c    thu t ph n t ch v  quy tr nh x  l  m u 

     nh l  ng h m l  ng  im lo i n ng th i nhi m t   ao    l   i u c n thi t.  hi t    quang 

ph  ph  h p thu nguy n t  l  m t trong nh ng thi t    ph n t ch c     ch nh x c  s  d ng 

ph   i n trong phân t ch  im lo i n ng.   t h p c c quy tr nh x  l  m u theo quy   nh v  

phân t ch   ng thi t    quang ph  h p thu nguy n t       t    c   t qu  tin c y trong ph n 

t ch th i nhi m  im lo i n ng trong  ao      ng nh a l  m c ti u c a   o c o n y. 

 

 

http://en.wikipedia.org/wiki/Atomic_absorption_spectroscopy
http://en.wikipedia.org/wiki/Inductively_coupled_plasma_atomic_emission_spectroscopy
http://en.wikipedia.org/wiki/Inductively_coupled_plasma_mass_spectrometry
http://en.wikipedia.org/wiki/Inductively_coupled_plasma_mass_spectrometry
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2.     QUY   U   SỬ DỤ   

M t s  quy chu n  quy   nh m c gi i h n cho ph p c a c c  im lo i n ng th i  nhi m 

trong th c ph m    i t  am v  n  c ngo i.   n c nh    m t s  quy chu n c    a ra c c 

ph  ng ph p tr ch ly c c  im lo i th i nhi m   i u  i n tr ch ly v  thời gian  nhi t     dung 

m i s  d ng cho tr ch ly.    th       n c c quy chu n v  quy   nh sau: 

QCVN 12-1:2011/BYT: v  an to n v  sinh   i v i  ao    d ng c    ng nh a t ng h p ti p 

xúc tr c ti p v i th c ph m. 

QCVN 12-2:2011/BYT: v  an to n v  sinh   i v i  ao    d ng c    ng cao su ti p xúc tr c 

ti p v i th c ph m. 

QCVN 12-3:2011/BYT: v  an to n v  sinh   i v i  ao    d ng c    ng  im lo i ti p xúc 

tr c ti p v i th c ph m. 

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.                       À  LƯỢ       L Ạ   Ặ              

                             Ằ         Ạ        Y SẮ   Ý  Ả  

 Ă   

3.1.                      

3.1.1.          

   u c u chung v  thu c th : lo i tinh  hi t ph n t ch  h ng ch a  im lo i  d, Pb. 

  ung d ch ng m th i nhi m:  xit axetic       c pha t  axit axetic   m   c  Merc    

   c c t  h ng ch a  d, Pb 

  hu n  d, Pb 1000 mg/L (Merck) 

3.1.2.          

M y quang ph  h p thu nguy n t            himadzu  trang      n  athod r ng  d  

   v  l  graphite   i u chu n theo  úng y u c u c a h ng) 

3.2.                             

 hi t       c t i  u h a c c th ng s     thu t g m: nhi t     ay h i dung m i  tro 

h a  nguy n t  h a  l m ngu i v  thời gian l y t n hi u  hi th c hi n x c nh n gi  tr  

s  d ng c a ph  ng ph p. 

3.3.           (QCVN 12-1:2011/BYT) 

   i t  ng m u l   ao    nh a 

 M u r a s ch   ng n  c c t  l y m t di n t ch m u 50 cm
2
 cho v o c c     m   th m 

v o     m  dung d ch ng m th i nhi m (            đ ợ                       ị   

                                c   n c c   ng gi y nh m      nhi t    40
o
  trong    

phút.  
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   c l y dung d ch cho x c   nh  d       ng thi t      -AAS 

3.4.                                

3.4.1.  hu n d ng x y d ng   ờng chu n pha trong HNO3  .    c  n ng   : Cd: 0.2; 0.5; 

1.0   .    .  pp     :  .                  pp .   ờng chu n th  hi n chi u cao theo 

n ng    chu n.  h  ng tr nh   ờng chu n c  h  s  t  ng quan th  hi n     ng 1. 

 ả                   đ                               

 guy n t   ho ng n ng      ờng chu n    s  t  ng quan (R
2
) 

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.                            

 h n m u  ao     h ng ph t hi n c  s  th i nhi m  d      chu n    m u theo quy 

tr nh   .    th m v o dung d ch sau  hi x  l  n y    c  h m l  ng  d:  .  pp  v    : 

   pp .   t qu  theo   ng 2 

 ả                                                                    

 guy n t    ng    (ppb) 
  s  dung d ch 

chu n) 

  s   ung d ch m u 

tr ng th m chu n) 
   hu    c 

Cd 0.5 0.1135 0.113 99.56 

Pb 10 0.1001 0.1002 100.10 

  t qu  cho th y h u nh   h ng c   nh h  ng c a n n m u  do    n n s  d ng 

  ờng chu n x y d ng t  c c dung d ch chu n nh     n u tr n.    nh gi  d  theo 

chu n m c    657/2002) 

3.4.3.                                 

 h m m t l  ng chu n v o m u tr ng    c  h m l  ng:  d:  .  pp  v        pp . 

 h c hi n ph n t ch l p l i   l n tr n n n m u  ao    nh a n y.   t qu  thu    c theo 

  ng 3 

 ả                           đ                          

 guy n t  

Cd Pb 

Cthêm, 

ppb 

Cphân t ch, 

ppb 

RSD% 

(n=7) 
H% 

Cthêm, 

ppb 

Cphân t ch, 

ppb 

RSD% 

(n=7) 
H,% 

0.5 0.48 5 96.0 10 9.8 4.4 98 
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  i u su t thu h i v     l p l i c a ph  ng ph p th a m n theo   /657/2002 

3.4.4.                    

 h n t ch l p l i    l n m u tr ng  gi i h n ph t hi n c a ph  ng ph p t nh theo c ng 

th c sau: M            l     l ch chu n .   t qu  theo   ng 4 

 ả                                              

 guy n t     l ch chu n (s) MDL (ppb) 

Cd 0.03 0.09 

Pb 0.40 1.2 

3.4.5.                                               

  n m u 
   l  ng m u trong 

năm      

 ho ng   ng     d 

(ppb) 
Pb (ppb) 

 ao nh a g i th c 

ph m 
300 kph kph-1000 

  p nh a ch a th c 

ph m 
250 kph kph-1000 

*k                    

4.     LU   

 hi t    quang ph  h p thu nguy n t    t h p v i quy tr nh x  l  m u cho   t qu  ph n 

t ch ch nh x c   n   nh. M t  h c  u  i m c a thi t    n y l  cho gi i h n ph t hi n ho n 

to n   p  ng     c m c cho ph p c c ch t th i nhi m  im lo i theo quy chu n  i t  am, 

qu c t     ng thời l  thi t    t  ng   i r  ti n  ph   i n trong c c ph ng th  nghi m.  

 À  L  U        Ả  

QCVN 12-1:2011/BYT: v  an toàn v  sinh   i v i bao bì, d ng c  b ng nh a t ng 

h p ti p xúc tr c ti p v i th c ph m. 

L.Ebdon, E.H.Evans (Editor), A.fisher, S.J.hill, An introduction to Analytical Atomic 

Spectrometry. 

Gerhard Schlemmer, Bernard Radziuk, Analytical graphite furnace Atomic 

Absorption Spectrometry, A Laboratory guide.  


