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CAC NGHIEN CUU VE PHUGNG PHAP
KIEM NGHIEM THUC PHAM

XAY DUNG PHUONG PHAP XAC BINH MELAMIN
TRONG SUA BANG HE LC-MSD ION TRAP

NGpYﬁN\ TIEN DAT, LE THI PHUGNG QUYNH, NGUYEN HOAINAM
TRAN HONG HANH, PHAN THI THANH HUGNG, PHAN QUOC LONG
Vién Héa hoc cdc hop chdt thién nhién

Tém tat:

Viéc xac dinh su c6 mat clla melamin trong stra 1a moét van dé cép thiét clia xa hdi. Trong
thdi gian qua, chang téi da xay dung dudc quy trinh chiét va phuong phap xac dinh melamin trong
sUfa (8 dang bot va 1édng) don gian, dé thuc hién véi cac dung méi va trang thiét bi san c6 tai Vién
Hbéa hoc cac hop chét thién nhién. Sir dung hé may LC-MSD lon trap s&n ¢b, ching téi ciing da
thiét 1ap dudc dudng chudn dinh mifc trong sira véi do nhay 0.2ppm.

ESTABLISHMENT METHOD DETERMINATION MELAMINE
IN MILK WITH SYSTEM “LC-MSD ION TRAP”

Abstract:

Determination the present of melamine in milk products now are urgent in social public. In
the pass time, we are established rules of operation for extraction and method, simple of
determination melamine in milk (power form and liquid), easy in practice with solvents and
equipment available on hand at Institute of Chemistry and Chemistry compounds. Use high

technology equipment, LC-MSD lon trap available on hand, we are established standard line for
determination in milk with precise 0.2 ppm.

I. PAT VAN PE

Melamine Ja mdt hop chat hitu co, cong thuc héa hoc la C;H N, (Hinh 1) va tén

khoa hoc la 1,3,5-triazine-2,4,6-triamine. Day 1a mét chat dang tinh thd mau trang (ché
bién chat déo, d6 choi, thude nhuém, tan nhe trong nudc.
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Melamine dugc st dung nhiéu trong san XUt cong NH,
nghiép nhudm, quén 4o chéng chay, ho, do gia dung, san xuat )\
phan bén... voi nhiéu dic tinh wu viét nhu tinh két dinh cao, N N
khong nhiét tot khong bi &n mon, khong mui vi. Tuy nhién, /k |
gan day, mot s6 nha san xudt & Trung Quéc da dua melamine PaN

v20 san xuat thirc an cho gia slic, vao sira - cac san phim ciia

stta cho con ngudi véi muc dich lam tang gia ham luong

protein trong cac sin pham nay. Hau hét cdc xét nghiém Hinh 1. Melamine
protein déu can ctr vao ham luong nito (phuong phap Kjeldahl

hoac Dumas) nén cdc két qua x€t nghiém thuong bj hiéu 1am 12 ham luong protein trong cac
san phdm ndy cao do trong cau tnic phan tir melamine chita 6 nguyén tir N nhung thuc chét
nito trong melamine khong cé gié tri dinh dudng. Khong nhitng khong ¢6 gia tri dinh dudng,
ma melamine con ¢4 nguy co cao anh hudng xéu dén strc khoé ciia con ngudi, dic biét la tre
em do sur dung stta chira melamine. Cac cong bd cua Trung Quéc cho thay da phat hién su c6
mat cua melamine trong sita va cac san pham stra ctia nhiéu hang slra no1 tlen , lién quan dén
bénh soi than va suy than & tré em da gay chan dong du luan. Tré nho cang duoc udng nhiéu
sita chira melamine thi do hap thu melamine vao co thé cang lon va khi ¢6 su két hop giita
melamine va axit cyanuaric, s€ hinh thanh chat rén trong Ong thén, gay ra suy than, hoai than
dén dén gay bénh soi than va lam tic nghén bng than c6 thé gay nr vong [2].

Vé1 viée nhép khau Ién nguyén liéu sita, stta va céc san phdm sita tir Trung Quéc, Viét

Nam ciing d6i mat v6i van dé melamine trong sita. Vi vay, theo yéu céu cia Cuc An toan vé
sinh thuc pham (c/v s6 3802/QD-BYT ngay 1/10/2008 cia Bo Y t€), rét can thiét phai xay dung
cdc phuong phdp hién dai, chinh x4c dé phat hién ham lugng melamine trong sita va cdc san
phém ctia sira nham ngan chan k1p thoi viéc liru hanh clia cac san phim nay trén thi truong. Két
hop véi phuong phdp da cong bé cia Trung tam Kiém nghiém Veé sinh an toan thuc phdm [5] va
tham khao mot s6 nghién cttu trén th€ giéi [1, 3, 4], ching toi gidi thiéu quy trinh chiét
melamine tlr sfa (dang bot va long), phuong phép xac dinh dinh tinh va dinh lugng melamine
trong sra va cac san pham ciia sita bang hé mdy LC-MSD Ion Trap san ¢6 tai Vién Hoé hoc céc
hop chét thién nhién, Vién Khoa hoc va Cong nghé Viet Nam.

IL. POI TUGNG VA PHUGNG PHAP NGHIEN CUU

2.1. Ho4 chét, dung cy, thiét bj

- Dung méi hod chat: loai dung cho phan tich va chay HPLC (Merck, Duc).

- Melamin chuén 99%: Sigma-Aldric

- May séc ky l1ong két ndi khdi phd LC-MSD Ion Trap Agilent 1200 Series (USA).
Cot sic ky Zorbax RX-SIL (150 mm x 2,1 mm x 5 mm) va tién c6t C,; ciia hang Agilent.

2.2. Piéu kién chay cft

- Luong méu bom Sul, sir dung hé théng bom mau tr déng c6 diéu nhiét, bom va
rira kim sau khi nap mau vao cot.

- Nhiét dd cot 30°C

- Tée dé dong 0,4ml/ph
- Thot gian chay 6 phut
- Hé dung mo6i pha dong:

395



+ Kénh A: 5 mM amoniumacetat trong nudc
+ Keénh B: acetonitrile
- Chuong trinh chay: chay isocratic 95%B trong 6 phut
- Chon ché dé quét & bude séng UV 254 nm va 240 nm
" Cdc théng s6 cho hé thong khot phd ESI-MS (6300 Ion Trap)

- He thong khéi phé ESI-MS dugc két n6i véi phn mém 6300 Series Trap Control
Ver.6.1 va DataAnalysis Ver.3.4 dé diéu khié€n, thu thap va xir 1y s6 liéu.

- Hé nén khi dung (nito 99,99%) c6 téc do dong 8,0 ml/ph dugc dua vao véi dp sudt
dau phun dat 30 psi, nhiét d6 lam kho dat 325°C.

- Khoang quét phé tir 50-200 m/z. Che do quét bay va ban manh phd khéi lua chon
Manual MS (n) & mode positive.

2.3. Chuan bi dung dich goc melamine

- Tir melamine chuin (99%, Cat.No.M2659, Aldrich), can chinh xéc 5,0 mg bang
can phan tich cho vao binh dinh mic 50ml.

- Thém 10 m! hén hop ACN:H,O (1:1) vao.
- Sieu am dén khi toan bo luong melamine dugc hoa tan hét.

- Hoa thém ACN:H,O (1:1) cho dén vach dinh mitc 50ml, thu dugc dung dich géc
melamine ¢6 néng d6 100 pg/ml (dung dich A).

- Dung dich géc trung gian (dung dich B, nong d6 1 ug/ml) cling dugc chuin bi bang

céch duing pipet hut 500 pl dung dich géc chuyén vao binh dinh muc 50 ml réi dinh muc
bang hén hgp ACN:H,0 (1:1).

Tir cac dung dich goc trén pha loang thanh céc dung dich ¢6 nong do khac nhau cho
céc thi nghiém ti€p sau.

2.4. Chiét melamin tir mau sita

- Cho cac mau sifa (2 g mau rén hodc 5 g mau 16ng) vao 6ng li tam 50 ml. Thém 15 ml
TCA 1%, lic déu. Sieu am 30 phuit, ly tam véi téc do 5000 v/ph trong 5 phiit, gan riéng phan
nudc, sau dé bé sung thém 5 ml TCA 1% vao phan tha réi lac déu va siéu am tiép trong 10
phiit. Ly tam véi téc do 5000 v/ph trong 5 phiit réi gép phan nuéce trong lai, loc qua gidy loc
vao coc hoac binh nén 50 ml.

- Loc qua SPE: cot SPE SCX duogc hoat héa bang 6ml methanol, 6ml nudc va 6 m!
dung dich TCA 1%. Nap toan bo dich chiét & trén vao cot vé6i toc do khoang 1 ml/phut

(diéu chinh t6c do bang 4p sudt trén bo chiét SPE). Cot duge ria tap bang 3 ml nudc cat va
3 ml methanol. Hit kho cot trong 1 phut.

- Rira giai chinh x4c bang 2 ml x 2 lan hén hop MeOH:NH,OH (95:5), luu § dé dung
moi rira giai tham vao cot trong 1 phit trude khi rira giai, téc do rira giai khoang | mi/phut.

- Thu dung dich rra giai vao éng nghiém, loc qua mang loc va bom vao hé théng
LC-MS.
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III. KET QUA VA THAO LUAN
3.1. Pinh tinh melamine chuin va xay dung duomg chuan dinh luong

Heé thong LC-MS duge chuan bi va chay rira cot trong khoang 15 phat bang ACN roi
cho chay én dinh trong 15 phiit v6i hé dung moi ban déu dung dé phan tich (ACN/H,0
(SmM Amoniumacetat) 95:5). Melamine dugc phat hién bdi detector UV-Vis/DAD o
budc s6ng 240 nm (budc séng nay duoc chon thong qua thi nghiém quét khodng hap
thu cuc dai UV cia melamine) v detector khéi phé véi cdc manh bay la m/- 127
[M+H]", 85 [C,N,H,]*, va 68 [C,N;H,]". Pic tin hiéu ciia Melamine dugc phat hién mot
cdch 6n dinh tai thdi gian luu Rt 3,0 - 3,4 phit d6i v6i tit cad cdc mau phan tich.
Melamine & néng do 0.2 ppm khong nhan dang dugc bing detector UV nhung ¢ thé
duoc phat hién trén phd MS.

Dudng chuén dinh lugng melamine duge thiét 1ap dya trén thang néng d¢ 0, 0,5, 1,0
2,5 va 5,0 ppm. Mau sita bot khong chita melamine (2 g) dugc phéi tréon véi melamin
chudn theo thang néng do & trén réi chiét theo quy trinh dd mo ta trong phan IT, mbi nong
do duoc lap lai 3 lan. Pudng chudn duoc tinh toan xay dung bang phan mém ChemStation
dua trén dién tich pic tai thoi gian luu Rt 3,0- 3,4 phit bang phuorng phdp hoi quy tuyén
tinh trén phan mém ChemStation for LC3D System (Hinh 2).
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Hinh 2. Duong chudn dinh Vlw.ong Melamine trong sita

3.2. Pinh tinh va dinh lugng melamine trong san pham sita

Hai miu sita (mot mau bot va mot miu nude) do Vién Dinh dudng cung cép duoc
chiét theo quy trinh dd mo ta & trén. K&t qué phan tich dinh tinh cho thdy ¢é mat melamine
trong mau slta nudc bang viéc bdy dugc méanh m/z 127 [M+H]" dic trung clia melamine
(Hinh 3 va 4). D6i chiéu véi duong chudn, ham lugng melamine trong méu sita nay dugc
x4c dinh la 110 ppm.

P6&i véi mau sira bot khong phét hién thdy sy ¢6 mat melamine trén sac d6 trong
khoang thoi gian luu 3,0-3,4 phut cling nhu manh pho m/z 127.
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Hinh 3. Sdc ky dé mdu sita nidc chita malamine
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Hinh 4. Phé positive ESI-MS ciia melamine trong mdu sita nuéc

IV. KET LUAN

Pé dap tng dugc nhu cau phan tich su ¢6 mat clia melamine trong céc san phdm siia véi
diéu kién sin c6, ching t6i da xay dung dugc quy trinh chiét melamine trong sita va phuong
phap phan tich dinh tinh melamine trong sita bang hé LC-MS Ion Trap Agilent 1200 Series va
da thiét lap dugc dudng chudn c6 thé ding dé dinh lugng melamine trong cdc san pham sifa.
Theo phuong phép nay, chiing t61 da dinh tinh va dinh luong duge melamine trong mét mau
sita nude do Vién Dinh dudng cung cap. Tuy nhién do do nhay ciia hé mdy LC-MS khoéng cao
nén két qua chi danh gid dugc nhimg miu ¢6 ham lugng melamine trén 0,2 ppm.

Loi cam on - Nghién ciu nay duge Vién Hoéd hoc cac Hop chdt thién nhién hé trg
kinh phi.

TAI LIEU THAM KHAO

1. Andersen WC, et al (2008), Determination and confirmation of melamine
residues in catfish, trout, tilapia, salmon, and shrimp by liquid chromatography
with Tandem mass spectrometry. J. Agric. Food Chem. 2008, 56, 4340-4347.

2. Ching-Wan Lam, et al, “Diagnosis and spectrum of melamine-related renal

disease: Plausible mechanism of stone formation in humans”, Clinica Chimica
Acta 402, 150-155.

3. Filigenzi MS, et al, “The determination of melamine in muscle tissue by liquid

chromatographyltandem mass spectrometry”, Rapid Commununications in Mass
Spectrometry, 2007, 21, 4027-4032.

4. Jiangiu Mi, et al, Rapid screening and confirmation of melamine residues in milk

and its products by liquid chromatography Tandem mass spectromerry. Agilent
Technologies, 10/2008.

5. Phan tich me{amin rong sita va cde sdn phdm sita bing ky thudt LCIMSIMS,
Trung tam Kiém nghiém VSATTP, Viéen Dinh duéng, 912008.

398



