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PHAN T{CH BISPHENOL A TRQNG THUC PHAM VA BAO Bi
CHUA HUNG THYC PHAM BANG KY THUAT

SAC KY LONG KHOI PHO LC-MS
Trdn Cao Son' , Cao Cong Khanh'

Béo cdo mo ta nghién ciru xay dung phuong phap phén tich BPA trong thuc phdm, trong nudc va
BPA thoi nhi&m ra tir bao bi chira dung thuc pham. BPA dugc chiét ra khoi thuc phim sir dung hdn
hop dung méi acid tricloacetic 2% : methanol (9:1), sau d6 lam sach qua cdt chiét pha ran Oasis
HLB va phén tich bing sic ky 1ong khdi phd LC-MS. Giéi han phat hién trong thuc phdm 1 10
ng/g (10ppb) va trong nudce 1 0,1 ng/ml (0, 1ppb). Phuong phép co thé img dung dé x4c dinh luong
BPA thdi nhiém tir bao bi. Cac két qua phén tich mau trén dia ban Ha Noi cho thay ¢ sw nhiém

BPA trong thuc phidm, tuy nhién ham luong 6 nhiém thép hon so véi giéi han cho phép.

Tir khéa: Bisphenol A, sdc ky 16ng khéi phd, thuc pham

1. PAT VAN PE.
1. Giéi thiéu vé bisphenol A. [9,12,17)

Bisphenol A (BPA) 1a mot chét hitu
co ¢c6 tén khoa hoc 1a 4,4’-dihydroxy-
2,2-diphenyl propane, cong thuc hoa hoc
CisH 60y, Kkhdi lugng phan ti
M=228,29; & di€u kién binh thudng, BPA
14 chat bdt hodc tinh thé mau tring, nhiét
do néng chay 158-158°C.
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Bigphenol A

Ung dung chinh ciia BPA 13 st
dung trong céng nghé san xuit nhya
polycarbonate, mot loai nhya c6 mat
trong hau hét cac loai bao bi chira dung
thuc phdm v6i nhitng déc tinh wu viét nhu
strc chiu nhiét, chiu luc va dac biét 14 tinh
quang hoc Quy trinh ché bién nhua poly-
carbonate tir BPA dua vao phéan Umg tring
hop sau:
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Hinh I: Bisphenol A va phin (rng tao nhua polycarbonate

2. Su 6 nhidm BPA trong thuc phim

Theo cac nghién clru truée day, co
nhiéu loai thuc phém khéc nhau déu co
nhiém BPA & cac muc d6 khac nhau. Cac
loai thuc phdm va db udng duoc bao goi,
chtta dung trzc tiép bang cic loai db
nhua, ddc biét 1a nhwa polycarbonate ¢
nguy co 6 nhiém BPA cao nhit. [8]

Nhiéu tac gia khac da nghién ciru
ham luong BPA trong nhiéu loai thuc
phim, dic biét 1a sita danh cho tré so

sinh. Ham lugng BPA trong sita kha dao
dong, tir 7-15 ng/g (theo Maragou va cs.)
hay 1én dén 384 ng/g (theo Han-Wen Kuo
va cOng su). BPA cling c¢6 & trong céc loai
thit, c4, mat ong, tham chi trong cac loai
rau qua. [3,4]

O Viét Nam, chua c6 nghién ciru
nio vé 6 nhiém BPA trong thuc pham.

3. Tac hai cua BPA
Nhi€u nghién ctru trén dong vit thi
nghiém da cho thay BPA c6 nhitng tac hai
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kha nghiém trong dén nhiéu chiic nang
clia co thé. BPA 1am bién ddi kich thuéec,
khéi luong clia mét s6 co quan nhu gan,
thén, rudt, tr cung, bang quang. Khi BPA
xam nhap vao co thé theo dudng hd hap
lam xung huyét va viém dudng ho hap
trén. BPA 1lam gidm kha nang sinh séan,
giam s lugng tinh tring & con duc, giam
s6 luong con dé ra, khéi lugng so sinh
ctia con non. BPA lam thay ddi biéu hién
cac gen mé hoa cac co quan thu cadm hor-
mon sinh duc céi, c6 anh hudng dén su
phat trién mot sb loai ung thu phu thudc
hormon. Mét sb quan sat cho thiy tré em
ding nim va gid va binh stta bi anh
huong dén qua trinh thanh thuc gidi tinh. [9]

Hién nay van dang c6 nhitng quan
diém trai nguogc vé tac hai cua BPA, gan
day vao thang 12 ndm 2008 t6 chirc FDA
(co quan thuc phim dugc phim M),
cong b cac nghién ciru rang BPA an toan
khi duoc dung trong céac loai bao bi chua
dung thuc pham, ké ca binh sita tré em.

Céng bd nay da diy 1én mdt lan song
phan ddi cua céc nha khoa hoc trén thé
gioi. Nhiéu nudc da ban hanh quy dinh
cdm san xuét, luu hanh tat ca cac loai do
nhua c6 chira BPA cho tré em dudi 3 tudi
ddong thoi yéu chu FDA xem xét lai cong
b6 néu trén.

Hoi ddng chau Au di nghién ciu
lidu hdp thu hang ngay chip nhén dwoc 4
0,05 mg BPA/kg thé trong/ngdy va da quy
dinh muc gidi han cho phép la 5 mg/kg
i voi thue phdm. Riéng dbi Vi viée
théi nhim BPA cia thuc pham tiép xic
truc tiép v6i dd chira dung bang nhua, td
chire nay quy dinh gidi han la 600 ng/g.
Tuy nhién t§ chirc nay cling cho rang cin
¢6 thém cac nghién ctru vé tac hai cu thé
clia BPA dbi véi sire khoe con nguoi. [2]

O Viét Nam, chua c6 quy dinh vé
gi6i han cho phép BPA trong thuc phim.
Quy dinh ddi vdi cac loai bao bi chira
dung, theo quy dinh 46, 2007 Bo Y té
Viét Nam nhu sau:

Bang I1: Giéi han cho phép théi nhiém BPA tir bao bi

Diéu kién MGai trudng Giéi han
25°C trong 1 gi¢y n-heptan
. 60°C trong 30 phut 20% etanol )
Bisphenol A Khéng qué 2,5 mg/kg
60°C trong 30 phut Nude
60°C trong 30 phat 4% axit axetic

4. Cac phuong phap phén tich BPA
C6 nhidu phuong phéap c6 thé ung
dung dé phan tich BPA, duéi day la mét
s0 phuong phap dugc ung dung nhiéu
nhét trén thé gio1:
a. Phuong phdp sic ky léng
Sic ky long la ky thuat duogc sir
dung kh4 phd bién dé phan tich BPA.
Thong thuong BPA dugc tach bang cot
sac ky C18, dung mdi pha ddng duoc su
dung tuy thudc vao detector loai gi. C6 3
detector c6 thé tng dung dé phan tich
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BPA bao gdm detector huynh quang, de-
tector dién héa va detector khdi phd trong
d6 khdi phd dwoc ung dung phd bién
nhét. Uu diém 16n nhit ciia phuong phap
ndy la c6 d6 dac higu cao, 6 nhay tdt va
kha ndng khéng dinh chac chén sy c6 mit
cua BPA trong thuc pham [2 3 10]
b. Phuong phap sic ky khi khéi phé. [1,7]
Phuong phéap séc ky khi khdi pho
cho d¢ phan giai cao hon va dg nhay tbt
hon phuong phéap sic ky 10ng khéi pho
tuy nhién phuong phdp nay doi héi qua
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trinh chuin bi mau phai chuyén BPA vé
dang dan chét thich hop dé bay hoi, hon
nita d6i v6i cac mau c6 nhiéu chét béo thi
day khong phai 1a mdt phuong phap uu
tién do anh hudng dén tu01 tho cua cdt sac ky.
0 Viét Nam van chua c¢6 phuong
phap phén tich BPA trong thyc phdm va
cac loai bao bi chtta dung thuc phém.
Trong cac phuong phdp néu trén, phwong
phép sic ky long khéi phd 1a phuong
phéap thuc hién don gian, cho két qua tin
cay va do nhay tét. Do d6 chung t6i chon
phuong phap sic ky long khdi phé dé
nghién clru quy trinh phén tich BPA vai
hai muc tiéu:
- Xay dung va thim dinh phuong
phép dinh luong BPA bang LC-MS
- Ung dung phwong phap dé danh
gia 6 nhidm BPA trong thuc phim, bao bi
chira dung.
IL. POI TUQNG VA PHUONG PHAP
NGHIEN CUU
1. i twong nghién ciru
Mau thuc phdm bao gém céc loai sita bot,
sita nudc, xuc xich, thit ca déng hop.
Maiu nuée udng dong chai.
Miu bao bi chira dung thuc phim bang
nhya.
2. Phwong tién nghién ciru
a. Dung cu, thiét bi chinh:
" May sic ky long khdi phd 2 14n LCQ-
Duo cua hdang Thermo;
Cac thiét bi phu trg can thiét khac
Dung cu thuy tinh phong thi nghiém
b. Dung méi héa chit
Chit chuin BPA (Fluka)
Chét noi chudn BPA-d16 (Sigma)
Céc dung méi hda chét thong thuong loai
dung cho HPLC
3. Phuong phap nghién ciru
a. Sw dung phwo’ng phap chiét pha ran
dé chiét xudt, lam sach va lam giau méu
Bisphenol A 1a chat phan cuc, nén

chang t6i lua chon cdt chiét pha rén la cot
pha dao khong phén cuc. Qua trinh chiét
pha rin trai qua 4 budc: Hoat héa cot pha
rin, nap mau qua cot, rira tap va ria giai
b. Phirong phap sic ky léng khoi phé
Séc ky 16ng 1a qua trinh tach xay ra
trén cot tach v&i pha tinh 1a chit rin va
pha ddng 13 chat 16ng. Khéi phd 1 thiét bi
phan tich dua trén co s& xac dinh khéi
lugng phén tir ciia cac hop chét héa hoc
bang viéc phan tach cac ion phén tir theo
ti s6 gitra khdi luong va dién tich.
c. Xir Iy két qua
III. KET QUA VA BAN LUAN
1. Khio sat didu kién khdi phd
Khdo sdt diéu kign khoi pho cho ion me
BPA c6 khdi lwong phan tir 228, & diéu
kién ion am véi nguén ion hoa ESI, ion
me ctia BPA ¢6 m/z 14 227. D& t6i wu hoa
diéu kién khdi phd cho ion me, ding kim
500ul bom chuin nguyén chit BPA 1
ug/ml (trong nuéc cit) vao detector dé
khao sat. Chon ché d¢ khao sat tw dong
t6i uu hoda ion me, ta duge diéu kién chay
ctia ngudn ion héa ESI .
Khao sdt diéu kién bin phd ion me
Ning lrong bén phé duogc t6i wu tir
dong theo may khi bom dung dich chuan
tinh khiét vao thing may khdi phd. Cac
ché d6 chay nhu sau: Ché do SIM: 227
(dé dinh lwong) va ché 46 SRM: 227->
133, 211, 212 CE 65 (dé khéng dinh)
Khao sdt diéu kién MS cho nji chuin
Nbi chuén dugc st dung 1Ia chét ndi
chudn ddng vi BPA-d16, do do céc diéu
kién vé& ngudn ion hoa hoan toan tuong tu
nhu ddi véi BPA chi khac phan tir lvong
ctia ndi chuan 13 244. Ché do chay déi véi
ndi chuan 1a SIM 241,
2. Khio sat diéu kién sic ky 16ng
Luwa chon cit sic ky
BPA 1a hop chét c6 tinh phan cuc, do
do6 ching tdi chon cot sic ky pha dao dé
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phén tich. Ddng thdi dé phu hop véi diéu
kién cua cac phong thi nghiém, trong
nghién clru nay, chung t6i chon cdt pha
dao Symmestry C18 cua Waters (150mm
x 4,6mm x Smm) va tién cot Symmestry
C18 ciia Waters (20 mm x 3,9 mm xSmm).
Khdo sdt diéu kién pha dpng
- Chon dung méi

Dé tang kha nang luu ciia bisphenol
A trén cot chung t6i phdi hop hai hé dung
mdi pha ddng, nudc cit va acetonitril

hodc methanol. Qua két qua nghién ciy,
voi ty 1€ dung mdi nudc: acetonitril
(30:70) pic BPA cho tin hiéu cao nhat, do
d6 ching t6i chon dung mdi acetonitril,
dong thoi ty 18 30:70 dugc st dung cho
cac khao sat sau.
- Chdt bé nén

Bom dung dich chuén 0,1 ppm tir
LC khong qua cdt sac ky, sit dung lan
luot cac diéu kién pha ddng 1a nudc, acid
acetic 0,01% va amoniac 0,01%.

Bing 2: K&t qua khao st chit b nén

Nhién xét; Khi sir

Pha déng Thoi gian Dién tich pic dung thém céc chét bd
hru (phit)  (SIM 227) nén ta nhén thy tin hiéu
ACN : nuéc (70:30) 5,18 1438579 BPA gidm di so voi kl}i
. . chi su dung nuédc két

ACN : acid acetic 0,01% (70:30) 5,26 1156704 , . .
hop vd1  acetonitril.
ACN : amoniac 0,01% (70:30) 5,06 1074379 Chung t61 quyét dinh st
dung hai kénh dung moi

12 acetonitril va nudc cho cac khao sat sau nay.

- Khdo sat diéu kién gradient

Do khi phén tich bang k¥ thuat khdi phé dé tang su én dinh cta két qua do can loai
trir anh hudng cita nén. Do d6 mic di ty 18 pha dong acetonitril:nuée (70:30) cho tin higu
tSt nhét tuy nhién can phai khao sat ¢é chay & ché do gradien nhim muc dich rira cac tap
chét khac trong cung mot lan chay ra khéi cot dé tranh anh huéng cua mAu trude so véi

mau sau.
Bang 3. Piéu kién chay gradient
Thoi gian Kénh A (nwéc céf) (%) Kénh B Téc dd dong
(phit) (ACN) (%) (mV/ phit)
0 30 70 0,5
5 30 70 0,5
6 90 10 0,5
8 90 10 0,5
9 30 70 0,5
12 30 70 0,5
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Hinh 2: Sic db BPA khi chay & ché do gradient

3. Khao sat diéu kién chiét bisphenol A
Lya chon dung méi

Bisphenol A dé tan trong nuéc do d6
ching t8i chon nudc lim dung méi dé tach
BPA ra khéi nén mAu. Tuy nhién trong cac
nén miu phirc tap nhur sita hay thuc phim
déng hdp, viéc chi xtt Iy bang nudc cé thé
bi anh hudng bdi lwgng protein c6 trong
mau. Do d6 d6i véi cac mAu phtic tap, phai
trai qua giai doan loai protein bing acid tri-
cloacetic, df‘)ng thoi st dung thém mdt
lugng methanol dé gitip qua trinh loai pro-
tein hiéu qua hon. Dung mdi chiét ching
toi théng nhét sir dung 1a dung dich acid tri-
cloacetic 2% : methanol (9:1).

Lua chon cjt chiét pha rin

Sau khi chiét dugc BPA ra khdi nén
mau thi 1am sach miu la mot yéu cau rét
can thiét, ddc biét 1a khi sir dung ki thuat
sic ky 1ong khdi phd. Trong nghién ctru
nay chung t61 khdo sat viéc sir dung hai loai
cot chiét pha ran 1a c6t C18 va cot Oasis
HLB. Pau tién ¢t duge hoat hoa bﬁng 6
ml methanol, 3 ml nuéc; nap 10ml dich
mau qua cdt; rira tap bang 3 ml nude ct va
rita giai bing 5 ml methanol, lam kh trén
mdy ¢ ly tdm va hoa cén trong 1 ml pha
ddng rdi phan tich trén may LC-MS. Phén
tich 2 14n tinh gi4 trj d6 thu hdi trung binh.

Bdng 4: K&t qua xac dinh dd thu hdi qua cft chiét pha rén (n=2)

Cét C18 (500mg/3ml)

Co6t Oasis HLB (200mg/6ml)

Phenomenex Water
Chuén 0,1 mcg/ml 76,3% 96,9%
Mau sira thém chuan (0,1 meg/ml) 51,2% 85,5%
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Nhén xét: Cot Oasis HLB cho do
thu hdi cao hon cot C18 ddi vg1 BPA,
diéu nay ciling phit hop v&i mot s6 nghién
ciru trude ddy. Do do chung to1 chon cdt
Oasis HLB cho giai doan lam sach mau
Khado sdt thé tich viva gigi qua cpt SPE
Oasis HLB

Dleu kién lam sach qua cot chiét
pha ran HLB dugc gift cb dinh nhu muc
33.2, chung t61 khao sat thém the tich cua
methanol rua glal Thém chuan véi mirc
¢6 ndng dod cudi 1ppm vao méu nudc, cho
qua cOt SPE Oasis HLB, khdo sat cac thé
tich rira giai tr 1-6ml,.

Bang 5: Két qua khao sat thé tich methanol

riva giai
Thé tich Dién tich pic
rira giai (ml)
1 2675997
2 5954570
3 7573471
4 9406000
5 9710569
6 9525286

| Yeadadetatats o

Hinh 3: Két qua khao sét thé tich rira giai
Nhu vay khi tang thé tich rira gidi, lam tang do thu hdi tuy nhién khi thé tich rira gidi >
Sml, tin hiu khong ting thém nita. Do d6 chiing t6i chon the tich methanol rira giai 1a Sml.

4. Két qua thim dinh phuo’ng phap
Puong chuén va khodng tuyen tinh

Pha ddy dung dich chuin BPA trong nudc ¢ néng do lan luot 10, 25, 50, 100, 200,
500, 1000, 1500, 2000 ng/ml, néng d6 nd1 chuln gilt ¢6 dinh 12 100 ng/ml. LAn luot bom
céc dung dich vao may LC-MS, két qua xac dinh dudng chuin va khoang tuyén tinh cta

BPA nhu sau:

14
12 /
1
03 /
06
04 /
02 /

0 500 1000 1500 2000 2500

0

Puing clun BPA

y=0,0008x + 0,0023
R =0,9%%

0 50 1000 1500 2000

Hinh 4: Khodng tuyén tinh va dudng chuin BPA
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Nhan xét: Trong khoang ndng do tr
25 dén 1500 ng/ml tin hiéu ctia BPA phu
thudc tuyén tinh véi tin hiéu véi ndng do
dung dich BPA. Khoang tuyén tinh cila
BPA 14 tir 25 ng/ml dén 1500 ng/ml.

Gidi han phat hién (LOD) va gidi han
dinh lwong (LOQ)

G161 han phét hién trong shc ky co
thé duoc tinh dua vao ty 1€ tin hi€u trén

nhidu dudng nén (S/N). Phan mém X-

Calibur cua may LCQ-Duo c6 chuong
trinh tinh toan ty 1€ S/N cua cac pic.
Thém chuén & cac ndng d6 thip vao cac
nén mau tring (miu sita, mau xuc xich,
mAu nudc) va thuce hién phén tich theo
quy trinh da néu, tinh toan ty 1€ S/N. Véi
ty 16 S/N khoang bang 3 lan ta duogc
LOD, va S/N khoang bing 10 ta duoc
LOQ.

Bdng 6: Két qua xic dinh LOD va LOQ

Déi tuong LOD LOQ
Mau nude 0,1 ng/ml 0,3 ng/ml
Mau sita, xtic xich 10ng/g  25ng/g

C. P Iip lai va @6 thu héi

Chiing tdi ddng thdi tién hanh danh
gia do lap lai va d6 thu hdi ctia phuong
phép thong qua phén tich mau tring thém
chuin & cac nong d6 khac nhau, sir dung
hai nén mu 1a miu nudc va mau sira bot.
Phan tich & 3 ndéng d6 50 ng/ml, 100
ng/ml va 1000ng/ml, mdi néng & phan
tich 1ap lai 4 13n. D6 lap lai va d6 thu hoi
dugc xéc dinh nhu sau:

Két qua duoc tinh trén dudng
chudn ¢6 sir dung ndi chuin do d6 do thu
héi tinh toan & day da duoc ndi chuan loai
trir chc mét mat trong qué trinh chiét mau.
Két qua dugc md ta trong bang sau

Bdng 7: Két qua xéc dinh d 13p lai va d9 thu hoi

Miu  Clt (ng) Ctt (ng) XTB(ng) CV(%) R (%)
50 44.5 46,9 493 52,4 4828 699 9655

Stra
100 1042 103,01 984 998 10138 2,69 101,38
1000 987 955 962 989 97325 178 9733
50 49 49,9 50,1 495 4963 098 9925

Nuéc
100 100,1 100 99,2 98,9 9955 059 99,55
1000 992 1005 985 979 99025 1,13 99,03

Nhan xét: Két qua cho thdy phuong
phép c6 d6 1ap lai va d6 thu hoi rat tot,
dap tng céc yéu cau cia AOAC.

5. Két qua phan tich cic miu thue

Chung t61 ing dung phuwong phap
vlra xay dung trong viéc phan tich céc
mau thyc duoc 14y trén dia ban ndi thanh
Ha Noi nhu sau:
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Bdng 8: Tong hep két qua phan tich miu thwe

TT Loai miu Solugng  S6 miu phat hign Ty I¢ pht hién
(mau) BPA (%)

1 Sita bot 10 2 20
2 Sita long 05 0

3 Xuc xich 05 0

4  Pbhop 10 2 20
5 Nudc dong chat 10 3 30
6 Thoi nhiém tir &5 hop trong nudc 10 1 10
7  Thoi nhiém tir & hop trong ethanol 20% 10 1 10
8  Thdi nhiém tir &b hop trong acid acetic 4% 10 1 10
9  Théi nhiém tir d6 hop trong n-heptan 10 0 0

Nhan xét: Két qua phan tich cac
mau thuc cho thiy c¢6 su c6 mit cia BPA
.trong mot sb ddi twong méu nhu sita, dd
hép, nude uéng. Tuy nhién, ham luong
BPA trong cac mau da phén tich déu rét
thap va dudi gi6i han cho phep trong thuc
pham theo quy dinh ctia chau Au. Déi véi
mAu th6i nhiém BPA tir d6 hop trong cac
moi trudng khéc nhau, chi c6 mot miu
trén tong s6 10 mAu da phan tich co phat
hién thdy BPA nhung lugng théi nhidm
rat thap, thip hon rat nhiéu so voi gidi
han cho phép (2,5 mg/kg). Mau db hop c6
su théi nhiém BPA 1a mau binh hut sita
cho tré em lam bang nhua polycarbonat.
Cac dbi twong dd hop c6 ban chit 1a nhua
polypropionic hoic nhwa hdn hop khéng
phat hién thdy BPA théi nhidm ra moi
truong.
IV. KET LUAN
1. ba nghién ctru xay dung dugc phuong
phap phan tich BPA trong céc thyc pham
va bao bi thuc pham bang phuong phéap
sic ky long khéi phé. Phuong phap da
duoc thim dinh n6i bd cho két qua cb tin
cdly va do chinh xac vé6i cac thong sb:
+  Khoang tuyén tinh: 25 ng/ml — 1500
ng/ml
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+ LOD trong nudc va trong thuc pham
twong ung la 0,1 ng/ml va 10 ng/ml

+ LOQ trong nudce va trong thuc pham
twong tng la 0,3 ng/ml va 25 ng/ml

+ D06 lap lai tt, hé sé bién thién ddi voi
mau nudc 14 0,59-1,13%, mau sita la
1,78 — 6,99

+ Do thu hdi cia phwong phéap da loai

trir gan nhu hét boi ndi chuin gin

100%.
2. Pi phén tich cac miu thuc pham va
bao bi khac nhau, cac miu duogc lay trén
dia ban ndi thanh Ha Nbi. Céac két qua
cho thy ¢ su nhiém BPA trong céc thuc
phém tuy nhién ham lugng 6 nhidm thip
hon so véi gidi han cho phép.
V. KHUYEN NGHI

Can ¢6 nhiing khéo sat rong hon vé
viéc 6 nhidm BPA trén ca nudc, dé co
nhitng khuyén céo dé dam bao an toan
cho nguoi dan. Can cé nhitng nghién ctru
khac vé doc tinh ctia BPA trén ngudi, tir
d6 ban hanh giéi han cho phép ciia BPA
trong thuc pham.
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Summary

BISPHENOL A NALYSIS 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 tricloacetic 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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