Tap chi phén tich Hoéa, Ly va Sinh hoc - Tdp 20, s6 3/2015

XAC PINH HAM LUQNG MELAMIN THOI NHIEM TU PO NHUA
LAM TU MELAMIN BANG SAC KY LONG KHOI PHO HAI LAN

Pén toa soan 16 - 6 - 2015

Tran Cao Son, Lé Thi Hong Hio
Vién Kiém nghiém an todn vé sinh thyre pham Quéc gia
Buii Cao Tién, Nguyén Thi Anh Huong
Truong Dai hoc Khoa hoc ty nhién, Pai hoc Quéc gia Ha Noi

SUMMARY

DETERMINATON OF MELAMINE MIGRATION FROM TABLEWARE
MADE OF MELAMINE PLASTIC BY LIQUID CHROMATOGRAPHY
TANDEM MASS SPECTROMETRY

A method of quantification of melamine migrating from melamine-made tableware samples
was developed and validated. The samples were filled with a suitable simulant (either water
or 3% acetic axit) and placed in an oven at 70 °C for 90 minutes. Melamine was separated by
liquid chromatography using HILIC column (150 mm x 4.6 mm x 5 um) and then quantified
by a triple-quadrupole mass spectrometry in ESI(+) mode. Melamine-C"°N" isotope was used
as internal standard. The method performance was good with the linear range from 10 ng/mL
to 500 ng/mL and the limit of quantitation was 10 ng/mL. The method was applied to analyze
12 samples taken from local markets and supermarkets in Hanoi. The levels of melamine
migration in samples taken from supermarkets were significant higher than that from local

markets.

1. DAT VAN DE

Melamin, 1,3,5-triazine-2,4,6-triamine, la
mdt chit quan trong trong nganh cong
nghiép san xuit nhya cting, khi két hop véi
formaldehyd tao thanh hop chit polyme
téng hop co tinh chdng din nhiét va chay,
vi vy thuong duogc sir dung dé lam bat dia

nhya dung thuc phim. Tuy nhién khi st

314

dung nhiing san phdm nhwa nay, melamin
c6 thé thoi nhidm ra thuc pham va di vao co
thé giy hai cho stc khoe con ngudi, dic
biét voi nhitng dd an néng (nhu canh,
sup,...) va cé tinh axit cao, cling nhu
nhitng mén dd cii va c6 chat lwong thap [1].
Cac nghién ciru vé melamin thuong tap

trung xac dinh melamin trong cac san pham



thyc phdm va thire dn chin nudi. Hién nay
tai Viét Nam chua c6 bat ky nghién ciru
cling nhu quy dinh ndo vé ham luong
melamin théi nhiém trong khi trén thi
truong lai xudt hién kha nhiéu bat dia nhya
lam tir nhya melamin c6 ngudn gc khong
rd rang, tiém 4n nhiéu nguy co. Theo quy
dinh cta uy ban chdu Au, ham lugng
melamin thoi nhiém tdi da 1a 2,5 mg/kg [2].
Trong bai bao nay chung toi trinh bay két
qua st dung phwong phép sic ky 1ong khoi
phé hai lan (LC-MS/MS) dé nghién ctru
x4c dinh ham luong melamin thoi nhiém tur
bat, dia nhya trén dia ban Ha Noi, gop phén
khuyén cao va bao vé sirc khoe ngudi tiéu
dung.

2. THUC NGHIEM

2.1. Ddi twong nghién ciru, héa chit va
thiét bi

Dbi twong nghién clru 1a cac miu bat, dia
duoc léy ngau nhién tr cho va siéu thi trén
dia ban Ha Noi. Mau dugc rua sach béng
nude may va trang lai bang nudc cat trude
khi phan tich.

Thiét bi phan tich chinh 14 hé théng sic ky
1ong ghép khdi phd hai 1an gdm sic ky 1ong
LC-20AD-XR cua Shimadzu va khdi phdi
5500 QQQ cua ABSciex. Ngoai ra, str dung
cac thiét bi thong thuong cia phong thi
nghiém nhu may rung siéu Am, tu sdy, can
phan tich @6 chinh xac 0,1 mg, bd loc dung
mdi sic ky.

Chét chudn melamin va ndi chudn C"N'>-
melamin duoc cung cip boi Sigma-Aldrich
va Cambridge Isotope. Cac dung moi, hoa
chét g(‘Sm acetonitril, amoni acetat, axit

acetic ciia hang Merck.

2.2. Phwong phap nghién ctru

Dya trén quy dinh cia Chau Au
(2002/72/EC) vé viéc kiém tra melamin
thoi nhidm, tién hanh ngdm théi nhidm
trong mdi trudng axit acetic va nudc cAt.
Theo quy dinh nay, diéu kién phu hop dé
ngam thoi nhiém 1a ¢ 70°C trong thoi gian
90 phut [3]. Pidu kién ngdm théi nhidm
nhu sau: ngdm maiu trong ta sy & 70°C
trong 90 phut vai axit acetic 3% hoac nudce
cat 2 lan.

Cong thirc dugc sir dung dé tinh toan ham

lugng melamin thoi nhiém tir bao bi nhu

sau:
(4 s ~ b).6
X Jko)=—25
(g /kg) ax1000
Trong do:

X : Ham luong melamin trong mau (png/kg)
Agsis: Ty 1€ dién tich pic melamin va ndi
chuin C"*N"*-melamin

a, b: hé sb trong phuong trinh duong chuin
y=ax+b

6 1a hé sb. Theo quy dinh ciia EU thi ham
lugng thoi nhiém trén dién tich bé mat
ngdm mau 1a 6 dm* (ng/ml) duoc quy dbi ti
16 v6i sb gam melamin théi nhidm trong 1
kg mau (mg/kg)

3. KET QUA VA THAO LUAN

3.1. Khio sat cac diéu kién khéi phd

Céc diéu kién cua ngudn ESI (+) dugc khao
sat voi sy ¢c6 mat cua h¢ dung moi séc ky.
Céac diéu kién MS phan tich melamin duoc

trinh bay ¢ bang 1.
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Bdng 1. Cdc diéu kién MS phan tich melamin

P . ITon me Dinh luong Xac nhan
Chat phan tich
(m/z) Ion con (m/z) CE(eV) Ion con (m/z) CE(eV)
Melamin 127 85 30 68 30
Melamin-C"”N" 133 89 30 71 30

3.2. Khio sat diéu kién HPLC

Melamin 13 hop chét c6 tinh phin cuc cao,
khi phén tich bang cot pha dao thong thudng
(nhu C18), thoi gian Iuu thu dwoc rat som do
twong tac cia melamin véi pha tinh thip. Dé
tach melamin hoan toan khoi nén mau, cot
Luna HILIC (150 mm x 4,6 mm x 5 pm) cua
Phenomenex da duoc lya chon.

Dé tang kha ning tao ion trong MS, thudng
str dung thém cac dung dich axit hodc mudi
dé bay hoi. Ché d6 rura giai gradient véi 2
kénh: amoni acetat 10 mM trong nudc (A)
va acetonitril (B) di duoc khao sat. Téc do
dong 1a 1,0 mlphit. Diéu kién gradient
duoc tdi wu dé duge pic sdc ky nhon, can
dbi, thoi gian lwu khoang 6 phut (bang 2).

Bdng 2. Diéu kién gradient phén tich melamin

Thoi gian (phtit) | Amoni acetat 10 mM (%) ACN (%) Tbc d6 dong (ml/phut)
0-3 10 90 1,0
4-6 50 50 1,0
6,5-10 10 90 1,0

3.3. X4y dung quy trinh xir Iy mau

Dé danh gia thoi nhiém cac hop chit hoa
hoc, quy dinh cta chau Au yéu cau thuc
hién trén moi truong phu hop véi loai thuc
phim chtra dung va sao cho ham lugng
thoi nhidm 16n nhit. Dbi véi cac san phim
bat dia nhya, hai loai méi truong duoc
quan tim 13 méi truong nudc cat (diéu
kién trung tinh) va moi trudong axit acetic
3% (diéu kién axit). Quy trinh thoi nhiém
duoc tom tit nhu sau: mau bat dia duge

rira sach bing nudc may va trang lai bang
nudc cit, ngdm trong mdi truong thoi
nhiém thoi gian 90 phat & nhiét do 70°C.
Sau do6 dich ngdm duogc loc qua giéy loc,
ldy 950 pL dich loc va 50 pL ndi chuin
melamin 1 pg/mL vao vial, phin tich bang
LC-MS/MS. Thyc hién danh gia so sanh
su thoéi nhiém melamin tr 2 moi truong
trén, lap lai 2 lan léy gia tri trung binh, cac
két qua duoc trinh bay & bang 3.

Bdang 3. Pdnh gid méi truong ngdm madu

Tén Mobi Nong dd o .
= . Nong d¢ (mg/kg) Trung binh
mau trowong (ng/ml)
Mau la Axit acetic 3% 2440 4,31 4,495
Mau 1b Axit acetic 3% 2650 4,68
Mau 2a Nudc cat 448 0,79 0,68
Mau 2b Nuéc cat 325 0,57
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T két qua thu dugc cho thdy ham luong
melamin thoi nhiém trong moéi trudng axit
cao hon trong mdi truong nude cit khoang
6,6 lan. Do d6, dé danh gia dwoc nguy co
t6i da thoi nhiém melamin vao thuc phém,
chung t61 lya chon moi trudng axit acetic
3% cho céc thi nghiém tiép theo.

3.4. Thim dinh phwong phap

- Panh gia d6 lap lai cua thiét bi bang cach
phan tich lip lai m6t mau 6 1an & khoang
ndng do6 trung binh 14 60 ng/ml. Két qua thu
dugc 6 bang 5 cho théy dd léch chuin
trong d6i cua dién tich pic RSD = 1,4%
dap tng yéu cau (<2%).

Mau tring

Hinh 2. Sac do melamin mdu trang, mau chuan, mau thém chudan

- DPudng chuin duoc xdy dung trong
khoang ndng do tr 10 ng/mL dén 500
ng/mL. Két qua cho thiy dudng chudn cé
hé sb twong quan dat yéu cau R? > 0,99.

- Gi6i han phat hién (LOD), gidi han dinh
lwong (LOQ) dugc xac dinh bang cach
phén tich cac miu trong nén axit acetic 3%
co nSng do thép dén khi thu duoc tin hiéu
chit phan tich cao gip khoang 3 lan va 10
1an tin hiéu nhiéu duong nén. Két qua thu
dugc nhu sau LOQ = 10 ng/mL, LOD = 3
ng/mL.

- Tinh dac hiéu dugc danh gia béng cach
phan tich miu tring, mu chuin, miu thém
chudn. Két qua & hinh 2 cho thiy mau tring
khong xuit hién pic cia melamin, mau
thém chudn xuit hién pic & cung thoi gian
lwu véi mau chudn. Ngoai ra, s6 diém nhan
dang (IP) va ty 18 ion ciing dugc st dung dé
dam bao tinh ddc hiéu ctia phuong phap.
V6i ban pha 1 ion me thanh 2 ion con da
dat duoc sb diém IP 1a 4 dat yéu clu cua
Chau Au theo quyét dinh 657/2002. Ty 1¢
ion xac dinh dugc trong nghién ctru nay voi
cac ion m/z 68/85 1a 36% + 9%.

: Mau chuan

i s

Mau thém
chuan

3.5. Théi nhiém nhiéu 1an

Tién hanh danh gia thoi nhidm melamin tir
cac mau qua nhidu lan ngdm khac nhau.
Thuyc hién phan tich 1 loai mau, lap lai 8
1an. Sau khi thi nghiém th6i nhidm lan thé
nhét, mau duogc rira sach béng nudc cit va
thuc hién tiép thi nghiém théi nhidm 1an
thtr hai theo quy trinh xtr Iy mau. Lip lai
lin théi nhiém the 3 twong ty nhu trén
(bang 4).

317



Bdng 4. So sanh cdc lan théi nhiém khdc nhau

. X X Thay doi Lin 3 Thay doi
Lan phéan tich | Lan 1 (ng/mL) | Lan 2 (ng/mL)
(%) (ng/mL) (%)
TB 20,2 16,3 -20 29,0 +78%
SD 2,92 4,89 13,2
RSD(%) 14,4 30,0 45,6

Céc két qua thu duoc cho thiy:

- Lan 1 d6 léch chuan twong ddi 1a 14,4%
dap tng dugc yéu cau cia AOAC (RSD <
21%). Trong khi d6, RSD lan 2, 3 khong
dap mg duoc yéu ciu va ¢ xu hudng ngay
cang ting do bé mit cua cac miu di khong
ddng nhét sau lan thi nghiém trudc.

- Lan 2 ham luong melamin thdi nhidm da
giam di & hau hét cac miu (trung binh giam
khoang 20%). Tuy nhién, lan 3 ham luong

melamin théi nhiém lai ting & tit ca cac
mau nghién ctru.

3.5. Ap dung phwong phap

Tién hanh phéan tich mot sé miu bat dia trén
dia ban Ha Noi. Két qua duoc trinh bay &
bang 5.

Bang 5. Ham luong melamin thoi nhiém trong mot 6 san phcfm bat dia nhya trén dia ban Ha Nogi

Ky hiéu Tén miu Dia dié:,m lay Nong dd | Dién tzich Két qua

mau (ng/mL) (dm") (mg/kg)
Ml Bat nhé mau tréng St.Fivimart 55,4 1,27 0,261
M2 Bat nhé mau xanh St.Fivimart 77,8 1,272 0,367
M3 Bat to mau tréng St.Fivimart 20,9 6,343 0,02
M4 Bat to mau xanh St.Fivimart 25,3 6,343 0,024
M5 bia hinh elip St.Fivimart 125 3,958 0,189
M6 Pia tron nho St.Fivimart 62,2 2,545 0,147
M7 Dia tron to (tring) St.Fivimart 98,8 15,205 0,039
MS8 Bat to hoa van C.Phung Khoang 2240 5,201 2,584
M9 Bat to mau xanh C.Phung Khoang 1380 5,201 1,592
M10 Bat to mau tring C.Nguyén Cao 858 5,844 0,881
M1l bia tron hoa vin C.Nguyén Cao 2210 15,205 0,872
M12 | Batnho hoa vin C.Nguyén Cao 1005 1,272 4,741
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Céc két qua thu duoc cho thiy:

- Cac miu lay & siéu thi, cho két qua ham
lvong melamin thip tir 0,02+0,367 mg/kg
nim trong gi¢i han cho phép cua Uy ban
Chau Au EU 1a 2,5 mg/kg. Trong s6 5 miu
ldy & cho, c6 2 miu vuot gioi han phép, 3
mau con lai tuy van nim trong giéi han cho
phép nhung c6 két qua cao vuot hon so véi
cac mau & siéu thi hang tram 1an. Tt d6 cho
thdy chit luong cac san phim bat dia tir
nhya melamin trong siéu thi t8t va an toan
hon so véi cac san phim & cho (khong rd
ngudn gdc).

4. KET LUAN

Céc diéu kién xur ly miu va diéu kién LC-
MS/MS di dugc khao sat dé thoi nhiém
melamin tr bat dia nhua va xac dinh
melamin thoi nhiém. Két qua phan tich cho
thiy tat ca cic miu trén dia ban Ha Noi déu
phat hién c6 melamin théi nhidm vodi ndng
do tir 0,02 mg/kg + 4,741 mg/kg. Cac miu
0 siéu thi c¢c6 ham lugng thoi nhiém
melamin & mrc an toan, trong khi do 2/5
mau dugc léy ¢ cho c6 ham lugng melamin
thoi nhiém vugt muc an toan theo quy dinh
cuia Chau Au.
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