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PHAN TICH BISPHENOL A TRQNG TH^C PHAM VA BAO Bi 

CHUfA mJNG T H C C PHAIĴ  BAN^ KY THUAT 
SAC KY L 6 N G K H O I PHO LC-MS 

Tran Cao San', Cao Cong Khanh' 

Bao cao md ta nghien ciiu xay dung phuang phap phan tich BPA trong thuc pham, trong nude va 
BPA thdi nhiem ra tir bao bi chiia dung thuc pham. BPA dugc chiet ra khdi thuc pham sir dung hdn 
hgp dung mdi acid tricloacetic 2% : methanol (9:1), sau do lam sach qua cot chiet pha ran Oasis 
HLB va phan tich bang sic ky long khdi phd LC-MS. Gidi han phat hien trong thuc pham la 10 
ng/g (lOppb) va trong nude la 0,1 ng/ml (0,lppb). Phuang phap cd thi iing dung de xae djnh lugng 
BPA thdi nhiem tir bao bi. Cac ket qua phan tich mau tren dia ban Ha Npi cho thay cd su nhiem 
BPA trong thuc pham, tuy nhien ham lugng 6 nhiim thip ban so vdi gidi ban cho phep. 

Tir khoa: Bisphenol A, sdc ky long khdi phd, thue pham 

I. DAT VAN DE. 

1. Gioi thieu vl bisphenol A. [9,12,17] 

Bisphenol A (BPA) la mot chit hiiu 
CO cd ten khoa hge la 4,4'-dihydroxy-
2,2-diphenyl propane, cdng thiic hda hge 
C|5Hjg02, khdi lugng phan tir 
M=228,29; d dilu kien binh thudng, BPA 
la chat bdt hoae tinh the mau trang, nhiet 
do ndng chay 158-158°C. 

U'ng dung chinh cua BPA la sir 
dung trong cdng nghe san xuat nhua 
polycarbonate, mot loai nhua cd mat 
trong hau het cac loai bao bi chiia dimg 
thuc pham vdi nhiing dac tinh mi viet nhu 
siic chju nhiet, chju luc va dac biet la tinh 
quang hge Quy trinh che bien nhua poly
carbonate tir BPA dua vao phan iing tning 
hgp sau: 
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Hinh 1: Bisphenol A va phan irng tao nhura polycarbonate 

2. Su- 6 nhiem BPA trong thu-c pham 

Theo cac nghien ciiu trade day, cd 
nhieu loai thuc pham khac nhau deu cd 
nhiem BPA d cac muc do khac nhau. Cac 
loai thuc pham va do udng dugc bao gdi, 
chiia dung true tiep bang cac loai do 
nhua, dac biet la nhua polycarbonate cd 
nguy CO d nhiem BPA cao nhit. [8] 

Nhieu tac gia khac da nghien ciiu 
ham lugng BPA trong nhieu loai thuc 
pham, dac biet la siia danh cho tre so 

sinh. Ham lugng BPA trong siia kha dao 
dgng, tir 7-15 ng/g (theo Maragou va cs.) 
hay len den 384 ng/g (theo Han-Wen Kuo 
va cdng su). BPA cGng cd d trong cac loai 
thit, ca, mat ong, tham chi trong cac loai 
rau qua. [3,4] 

O Viet Nam, chua cd nghien ciiu 
nao ve d nhiim BPA trong thuc phim. 

3. Tac hai cua BPA 
Nhieu nghien cim tren dgng vat thi 

nghiem da cho thiy BPA cd nhiing tac hai 
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kha nghiem trgng den nhieu chuc nang 
cua CO the. BPA lam bien ddi kich thudc, 
khdi lugng cua mot sd co quan nhu gan, 
than, radt, tii' cung, bang quang. Khi BPA 
xam nhap vao co the theo dudng hd hap 
lam xung huyet va viem dudng hd hap 
tren. BPA lam giam kha nang sinh san, 
giam sd lugng tinh triing d con due, giam 
sd lugng con de ra, khdi lugng so sinh 
cua con non. BPA lam thay ddi bieu hien 
cac gen ma hda cac co quan thu cam hor
mon sinh due cai, cd anh hudng den su 
phat trien mdt sd loai ung thu phu thugc 
hormon. Mdt sd quan sat cho thay tre em 
dung niim vu gia va binh siia bj anh 
hudng den qua trinh thanh thuc gidi tinh. [9] 

Hien nay van dang cd nhiing quan 
^iem trai ngugc ve tac hai ciia BPA, gan 
day vao thang 12 nam 2008 td chirc FDA 
(co quan thuc pham dugc pham My), 
cdng bd cac nghien cii'u rang BPA an toan 
khi dugc dung trong cac loai bao bi chua 
dung thuc pham, ke ca binh siia tre em. 

Cdng bd nay da diy len mdt lan sdng 
phan ddi cua cac nha khoa hge tren the 
gidi. Nhilu nude da ban hanh quy dinh 
cam san xuit, lu'u hanh tit ca cac loai do 
nhua cd chiia BPA cho tre em dudi 3 tudi 
ddng thdi yeu ciu FDA xem xet lai cdng 
bd neu tren. 

Hdi ddng chau Au da nghien ciiu 
lieu hap thu hang ngay chap nhan dugc la 
0,05 mg BPA/kg the trgng/ngay va da quy 
djnh miic gidi ban cho phep la 5 mg/kg 
ddi vdi thuc pham. Rieng ddi vdi viec 
thdi nhiem BPA cua thuc pham tiep xuc 
true tiep vdi do chiia dung bang nhua, td 
chirc nay quy djnh gidi ban la 600 ng/g. 
Tuy nhien td chirc nay ciing cho rang can 
cd them cac nghien cii'u ve tac hai cu the 
cua BPA ddi vdi sii'c khde con ngudi. [2] 

6 Viet Nam, chua cd quy djnh ve 
gidi han cho phep BPA trong thuc pham. 
Quy djnh ddi vdi cac loai bao bi chira 
dung, theo quy djnh 46, 2007 Bg Y tl 
Viet Nam nhu sau: 

Bang 1: Gioi han cho phep thoi nhiem BPA tu' bao bi 

Dieu kien Moi tru'ong Gioi han 

Bisphenol A 

25''C trong 1 gia 

60°C trong 30 phut 

60°C trong 30 phut 

eÔ C trong 30 phut 

n-heptan 

20% etanol 

Nuoc 

4% axit axetic 

Khong qua 2,5 mg/kg 

4. Cac phuong phap phan tich BPA 
Cd nhieu phuong phap cd the iing 

dung de phan tich BPA, dudi day la mdt 
sd phuang phap dugc irng dung nhilu 
nhat tren the gidi: 
a. Phwang phdp sdc ky long 

Sac ky long la ky thuat dugc sir 
dung kha phd bien de phan tich BPA. 
Thdng thudng BPA dugc tach bing cot 
sac ky C18, dung mdi pha ddng dugc sir 
dung biy thudc vao detector loai gi. Cd 3 
detector cd the iing dung dl phan tich 

BPA bao gdm detector huynh quang, de
tector dien hda va detector khdi phd trong 
do khdi phd dugc iing dung phd bien 
nhat. U'u diem ldn nhat cua phuong phap 
nay la cd do dac hieu cao, do nhay tdt ya 
kha nang khang djnh chac chan su cd mat 
cua BPA trong thuc pham. [2,3,10] 
b. Phwang phdp sac ky khi khoi phd. [1,7] 

Phuong phap sic ky khi khdi phd 
cho do phan giai cao hon va do nhay tdt 
ban phuong phap sac ky ldng khdi phd 
tuy nhien phuang phap nay ddi hdi qua 
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trinh chuan bi mau phai chuyen BPA ve 
dang dan chat thich hgp de bay hoi, hon 
nii'a ddi vdi cac mau cd nhieu chat beo thi 
day khdng phai la mdt phuong phap u'u 
tien do anh hudng den tudi thg ciia cot sac ky. 

Ci Viet Nam van chua cd phuang 
phap phan tich BPA trong thuc pham va 
cac loai bao bi chira dung thuc pham. 
Trong cac phuong phap neu tren, phuang 
phap sac ky ldng khdi phd la phuong 
phap thuc hien don gian, cho ket qua tin 
cay va do nhay tdt. Do dd chimg tdi chgn 
phuong phap sac ky ldng khdi phd de 
nghien cii'u quy trinh phan tich BPA vdi 
hai muc tieu: 

- Xay dung va tham dinh phuang 
phap djnh lugng BPA bing LC-MS 

- U'ng dung phuang phap de danh 
gia d nhiem BPA trong thuc pham, bao bi 
chiia dung. 
II. DOI TirONG VA PHLTONG PHAP 
NGHIEN cij^U 
1. Doi tugng nghien ciiu 
Mau thuc pham bao gdm cac loai siia bdt, 
sii'a nude, xuc xich, thjt ea ddng hop. 
Mau nude udng ddng ehai. 
Mau bao bi chiia dung thuc pham bang 
nhua. 
2. Phirong tien nghien cuu 
fl. Dung cu, thiet bi chinh: 
May sac ky ldng khdi phd 2 lan LCQ-
Duo cua hang Thermo; 
Cac thiet bj phu trg can thiet khac 
Dung cu thuy tinh phdng thi nghiem 
b. Dung moi hda chdt 
Chit chuin BPA (Fluka) 
Chat ngi chuan BPA-dl6 (Sigma) 
Cac dung mdi hda chat thdng thu'dng loai 
dung cho HPLC 
3. Phuong phap nghien ciiu 
fl. Sir dung phwang phdp chiet pha rdn 
di chiet xuat, lam sach vd lam giau mau 

Bisphenol A la chat phan cue, nen 

chung tdi lua chgn cdt chiet pha ran la cdt 
pha dao khdng phan cue. Qua trinh chiet 
pha rin trai qua 4 budc: Hoat hda cdt pha 
ran, nap mau qua cdt, rira tap va rira giai 
b. Phwong phdp sdc ky long khdi pho 

Sac ky ldng la qua trinh tach xay ra 
tren cdt tach vdi pha tTnh la chat ran va 
pha ddng la chat ldng. Khdi phd la thiet bj 
phan tich dua tren co sd xae djnh khdi 
lugng phan tir cua cac hgp chat hda hge 
bang viec phan tach cac ion phan tir theo 
ti sd giiia khdi lugng va dien tich. 
c. Xii: ly ket qud 
III. KET QUA VA BAN LUAN 
1. Khao sat dieu kien khoi pho 
Khdo sdt dieu kien khoi pho cho ion me 
BPA cd khdi lugng phan tir 228, d dieu 
kien ion am vdi ngudn ion hda ESI, ion 
me cua BPA cd m/z la 227. De tdi uu hda 
dieu kien khdi phd cho ion me, diing kim 
500pl bom chuan nguyen chat BPA I 
ug/ml (trong nude cat) vao detector de 
khao sat. Chgn che do khao sat tu ddng 
tdi uu hda ion me, ta dugc dieu kien chay 
cua ngudn ion hda ESI. 
Khdo sdt dieu kien ban phd ion me 

Nang lugng ban pha dugc tdi uu tu 
dgng theo may khi bom dung djch chuan 
tinh khiet vao thang may khdi phd. Cac 
che do chay nhu sau: Che do SIM: 227 
(dl djnh lugng) va chi do SRM: 227-> 
133, 211, 212 CE 65 (dl khing dinh) 
Khdo sdt dieu kien MS cho npi chudn 

Ndi chuan dugc sir dung la chat ndi 
chuan ddng vj BPA-dI6, do do cac dieu 
kien ve ngudn ion hda hoan toan tuong tu 
nhu ddi vdi BPA chi khac phan hi lugng 
cua ngi chuan la 244. Che do chay ddi vdi 
ngi chuin la SIM 241. 
2. Khao sat dieu kien sac ky long 
Lwa chpn cpt sac ky 

BPA la hgp chat cd tinh phan cue, do 
dd chiing tdi chgn cot sic ky pha dao dl 
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phan tich. Ddng thdi de phu hgp vdi dieu 
kien cua cac phdng thi nghiem, trong 
nghien ciru nay, chung tdi chgn cot pha 
dao Symmestry CI8 ciia Waters (150mm 
X 4,6mm x 5mm) va tien cdt Symmestry 
Cl 8 cua Waters (20 mm x 3,9 mm x5mm). 
Khdo sdt dieu kien pha dpng 
- Chon dung moi 

De tang kha nang luu cua bisphenol 
A tren cdt chiing tdi phdi hgp hai he dung 
mdi pha ddng, nude cat va acetonitril 

hoae methanol. Qua kit qua nghien cim, 
vdi ty le dung mdi nude: acetonitril 
(30:70) pic BPA cho tin hieu cao nhit, do 
do chiing tdi chgn dung mdi acetonitril, 
ddng thdi ty le 30:70 dugc sir dung cho 
cac khao sat sau. 
- Chdt bo nin 

Bom dung djch chuin 0,1 ppm hi 
LC khdng qua cdt sic ky, sir dung lan 
lugt cac dieu kien pha ddng la nude, acid 
acetic 0,0l%o va amoniac 0,01%). 

Bdng 2: Kit qua khao sat chat bo nen 

Pha dong 

ACN : nuae (70:30) 

ACN : acid acetic 0,01% (70:30) 

ACN : amoniac 0,01% (70:30) 

Thoi gian 
luu (phut) 

5,18 

5,26 

5,06 

Dien tich pic 
(SIM 227) 

1438579 

1156704 

1074379 

Nhan xet: Khi sit 
dung them cac chat bd 
nen ta nhan thay tin hieu 
BPA giam di so vdi khi 
chi sir dung nude ket 
hgp vo'i acetonitril. 
Chung tdi quyet dinh sir 
dung hai kenh dung mdi 

la acetonitril va nude cho cac khao sat sau nay. 

- Khdo sdt diiu kiin gradient 

Do khi phan tich bang ky thuat khdi phd de tang su dn djnh cua ket qua do can loai 
trir anh hudng ciia nen. Do dd mac du ty le pha dgng acetonitriknuoc (70:30) cho tin hieu 
tdt nhat tuy nhien can phai khao sat de chay d che do gradien nham muc dich rira cac tap 
chat khac trong cung mdt lan chay ra khdi cot de tranh anh hudng cua mau trudc so vdi 
mau sau. 

Bdng 3: Dieu kien chay gradient 

Thoi gian 
(phut) 

0 

5 

6 

8 

9 

12 

Kenh A (nuoc cit) (%) 

30 

30 

90 

90 

30 

30 

KenhB 
(ACN) (%) 

70 

70 

10 

10 

70 

70 

Toe do dong 
(ml/ phiit) 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 
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RT: 0.00-12.01 

lOOn 

80-

60-

i 40H 
I 
i 

20-

0-

100-

80-

60-

40-

20-

0.83 1.50 2.71 
3.02 3.60 9,64 10.85 

O-'r 
3 4 5 6 
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7 

I I I I I I I I I I 

8 9 
" T 
11 

n 
12 

Hinh 2: S3c do BPA khi chay & che do gradient 

3. Khao sat dieu kien chiet bisphenol A 
Lwa chpn dung moi 

Bisphenol A de tan trong nude do do 
chiing tdi chgn nude lam dung mdi de tach 
BPA ra khdi nen mau. Tuy nhien trong cac 
nen mau phuc tap nhu sira hay thuc pham 
ddng hop, viec chi xir ly bang nude cd the 
bj anh hudng bdi lugng protein cd trong 
miu. Do do ddi vdi cac mau phiic tap, phai 
trai qua giai doan loai protein bang acid tri
cloacetic, ddng thdi sir dung them mot 
lugng methanol de giup qua hinh loai pro
tein hieu qua hon. Dung mdi chilt chung 
tdi thdng nhit sir dung la dung djch acid tri
cloacetic 2%): methanol (9:1). 

Lwa chpn cpt chiet pha rdn 
Sau khi chiet dugc BPA ra khdi nen 

mlu thi lam sach mau la mot yeu cau rat 
can thiet, dac biet la khi sir dung ky thuat 
sac ky ldng khdi phd. Trong nghien ciiu 
nay chiing tdi khao sat viec sir dung hai loai 
cot chiet pha ran la cot CIS va cdt Oasis 
HLB. Diu tien cdt dugc boat hda bang 6 
ml methanol, 3 ml nude; nap 10ml djch 
mau qua cot; rira tap bang 3 ml nude cat va 
rira giai bang 5 ml methanol, lam khd tren 
may cd ly tam va hda can trong 1 ml pha 
ddng rdi phan tich tren may LC-MS. Phan 
tich 2 lan tinh gia trj do thu hdi trung binh. 

Bdng 4 

Chuin 0,1 mcg/ml 

M I U sira them chuan (0,1 mc§ 

Ket 

;/ml) 

qua xae djnh do thu hoi qua cot chiet pha ran 

CotC18(500mg/3ml) 
Phenomenex 

76,3% 

51,2% 

(n=2) 

Cot Oasis HLB (200mg/6ml) 
Water 

• • ' - " 

96,9% 

85,5% 
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Nhan xet: Cdt Oasis HLB cho do 
thu hdi cao hon cot CIS ddi vdi BPA, 
dieu nay ciing phii hgp vdi mdt sd nghien 
cim trade day. Do dd chiing tdi chgn cdt 
Oasis HLB cho giai doan lam sach mau 
Khdo sdt the tich rira gidi qua cpt SPE 
Oasis HLB 

Dieu kien lam sach qua cot chiet 
pha rin HLB dugc giii cd djnh nhu muc 
3.3.2, chiing tdi khao sat them the tich ciia 
methanol rira giai. Them chuan vdi miic 
cd ndng do cudi Ippm vao mau nude, cho 
qua cdt SPE Oasis HLB, khao sat cac the 
tieh rira giai tir I-6ml,. 

Bang 5: Ket qua khao sat thi tich methanol 
rii'a giai 

The tich 
rii-a giai (ml) 

1 

2 •"" ; 

3 

4 

5 

6 

Dien tich pic 

2675997 

5954570 

7573471 

9406000 

9710569 

9525286 

Hinh 3: Ket qua khao sat the tich rii'a giai 

Nhu vay khi tang the tich nia giai, lam tang do thu hdi tuy nhien khi the tich rira giai > 
5ml, tin hieu khdng tang them niia. Do dd chiing tdi chgn the tich methanol rira giai la 5ml. 
4. Ket qua tham dinh phuo'ng phap 
Dwdng chudn vd khoang tuyen tinh 

Pha day dung dich chuan BPA trong nude cd ndng do lin lugt 10, 25, 50, 100, 200, 
500, 1000, 1500, 2000 ng/ml, ndng do ngi chuan giii cd djnh la 100 ng/ml. Lan lugt bom 
cac dung dich vao may LC-MS, ket qua xae djnh dudng chuin va khoang tuyIn tinh cua 
BPA nhu sau: 

1,4 1 

1 

0,8 

0,6 

0,4 • 

0,2 

0 • 

y 
/ 

0 300 1000 

> ^ ' ' 

1300 2000 2500 

1,2 1 

1 -

dS-
0 , 6 -

01,4-

a2-

C 

Burtig chu^ BPA 

7= 0l,000Sxt 0,0088 ^ 

R =0,9993 j - " " ' ' ' ^ 

* ^ 
^ , ^ 

Jir"'''^ 

y^ 
5CD 1000 1500 2000 

Hinh 4: Khoang tuyfin tinh va dirong chuan BPA 
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Nhan xet: Trong khoang ndng do tir 
25 den 1500 ng/ml tin hieu cua BPA phu 
thudc tuyen tinh vdi tin hieu vdi ndng do 
dung dich BPA. Khoang tuyen tinh cua 
BPA la bi 25 ng/ml din 1500 ng/ml. 

Gi&i han phdt Men (LOD) vd gidi han 
dinh Iwffng (LOQ) 

Gidi ban phat hien trong sac ky cd 
the dugc tinh dua vao ty le tin hieu tren 
nhieu dudng nen (S/N). Phan mlm X-
Calibur cua may LCQ-Duo cd chuong 
trinh tinh toan ty le S/N ciia cac pic. 
Them chuan d cac ndng do thap vao cac 
nen mau trang (mau sira, mau xuc xich, 
mau nude) va thuc hien phan tich theo 
quy trinh da neu, tinh toan ty le S/N. Vdi 
ty le S/N khoang bang 3 lan ta dugc 
LOD, va S/N khoang bang 10 ta dugc 
LOQ. 

Bang 6: Kit qua xae djnh LOD va LOQ 

Boi tugng LOD LOQ 

Mau nuoc 
Mau siia, xiic xich 

0,1 ng/ml 0,3 ng/ml 
10 ng/g 25 ng/g 

C. Dp lap lai vd dp thu hoi 
Chiing tdi ddng thdi tien hanh danh 

gia do lap lai va do thu hdi cua phuong 
phap thdng qua phan tich mau trang them 
chuan d cac ndng do khac nhau, sii dung 
hai nen mau la mau nude va mau sua bgt. 
Phan tich d 3 ndng do 50 ng/ml, 100 
ng/ml va lOOOng/ml, mdi ndng do phan 
tich lap lai 4 lan. Do lap lai va do thu hdi 
dugc xae djnh nhu sau: 

Ket qua dugc tinh tren dudng 
chuan cd sir dung ndi chuan do do do thu 
hdi tinh toan d day da dugc ngi chuan loai 
trir cac mat mat trong qua trinh chiet mau. 
Ket qua dugc md ta trong bang sau 

Bang 7: Ket qua xae dinh do lap lai va do thu h6i 

Mau 

SQa 

Nuoc 

Cit (ng) 

50 

100 

1000 

50 

100 

1000 

44,5 

104,2 

987 

49 

100,1 

992 

Ctt (ng) 

46,9 

103,1 

955 

49,9 

100 

1005 

49,3 

98,4 

962 

50,1 

99,2 

985 

52,4 

99,8 

989 

49,5 

98,9 

979 

X T B (ng) 

48,28 

101,38 

973,25 

49,63 

99,55 

990,25 

CV (%) 

6,99 

2,69 

1,78 

0,98 

0,59 

1,13 

R(%) 

96,55 

101,38 

97,33 

99,25 

99,55 

99,03 

Nhan xet: Ket qua cho thay phuang 
phap cd do lap lai va do thu hdi rat tdt, 
dap li'ng cac yeu cau cua AOAC. 

5. Ket qua phan tich cac mau thye 

Chung tdi iing dung phuong phap 
vira xay dung trong viec phan tich cac 
mau thuc dugc lay tren dja ban ngi thanh 
Ha Ndi nhu sau: 
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Bdng 8: Tong hop k6t qua phan tich mau thirc 

TT Loai mau So lu'p-ng So mau phat hien Ty le phat hien 
(mlu) BPA ' (%) 

1 Sua bot 

2 Siia long 

3 Xuc xich 

4 D6hop 

5 Nuoc dong ehai 

6 Thoi nhiem tir do hop trong nude 

7 Thoi nhiem tir do hop trong ethanol 20% 

8 Thoi nhiem tii' do hop trong acid acetic 4% 

9 Thoi nhiem tii- do hop trong n-heptan 

10 

05 

05 

10 

10 

10 

10 

10 

10 

2 

0 

' 0 

2 

:: 3 

1 

.• • • ; 1 • • ' ' . . • • • ' • ^ 

- ' t ^ '- ' -' 
0 

20 

0 

0 

20 

30 

10 

• 1 0 

10 

0 

Nhan xet: Ket qua phan tich cac 
mau thuc cho thay cd su cd mat cua BPA 

•trong mot sd ddi tugng mau nhu siia, do 
hop, nude udng. Tuy nhien, ham lugng 
BPA trong cac mau da phan tich deu rat 
thap va dudi gidi ban cho phep trong thuc 
pham theo quy djnh ciia chau Au. Ddi vdi 
mau thdi nhiem BPA tir do hop trong cac 
mdi tra'dng khac nhau, chi cd mdt mau 
tren tdng sd 10 mau da phan tich cd phat 
hien thay BPA nhung lugng thdi nhiim 
rat thap, thap ban rat nhieu so vdi gidi 
ban cho phep (2,5 mg/kg). Mau do hop cd 
su thdi nhiem BPA la mau binh hiit siia 
cho tre em lam bang nhua polycarbonat. 
Cac ddi tugng do hop cd ban chat la nhua 
polypropionic hoae nhua hdn hgp khdng 
phat hien thiy BPA thdi nhiim ra mdi 
tra'dng. 

IV. KET LUAN 

1. Da nghien ciiu xay dung dugc phuong 
phap phan tich BPA trong cac thuc phim 
va bao bi thuc pham bang phuong phap 
sac ky ldng khdi phd. Phuang phap da 
dugc tham djnh ndi bg cho kit qua cd tin 
cay va do chinh xae vdi cac thdng sd: 

+ Khoang tuyIn tinh: 25 ng/ml - 1500 
ng/ml 

+ LOD trong nude va trong thuc pham 
tuong ling la 0,1 ng/ml va 10 ng/ml 

+ LOQ trong nude va trong thuc pham 
tuong img la 0,3 ng/ml va 25 ng/ml 

+ Do lap lai tdt, he sd bien thien ddi vdi 
mau nude la 0,59-1,13%, mau siia la 
1,78-6,99 

+ Do thu hdi ciia phuang phap da loai 
trir gan nhu het bdi ngi chuan gan 
100%. : ' 

1. Da phan tich cac mau thuc pham va 
bao bi khac nhau, cac mau dugc lay tren 
dja ban ngi thanh Ha Ndi. Cac ket qua 
cho thay cd su nhiem BPA trong cac thuc 
pham tuy nhien ham lugng d nhiim thap 
ban so vdi gidi ban cho phep. 
V. KHUYEN NGHI 

Can cd nhiing khao sat rdng ban ve 
viec d nhiem BPA tren ca nude, dl cd 
nhiing khuyen cao de dam bao an toan 
cho ngudi dan. Can cd nhii'ng nghien ciiu 
khac ve dgc tinh cua BPA tren ngudi, tu' 
dd ban hanh gidi ban cho phep cua BPA 
trong thuc pham. 
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Summary 

BISPHENOL ANALYSIS IN FOOD AND FOOD PARKAGING MATERIALS BY 
LIQUID CHROMATOGRAPHY LC-MS 

This paper reports the developement of an analytical method for the determination of BPA in food, 
water and packaging materials. BPA is extracted by using mixture of tricloacedc acid 2% : 
methanol (9:1) then the extractive fluid is washed through Oasis HLB cartridge. The final solution 
is analysed by liquid chromatography - mass spectrometry (LC-MS). The limit of detection in 
food and water is 10 ng/g and 0,1 ng/ml respectively. The method can also be applied to determine 
BPA in packaging materials. The results of some samples collected from Hanoi market confirm the 
presence of BPA in food but at lower concentration than the acceptance limit. 
Keywords: Bisphenol A, liquid chromatography, mass spectrometry, food 
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