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CAC NGHIEN CUU VE PHUONG PHAP 

K I E M N G H I E M T H U C P H A M 

X A Y D U N G P H l f f l N G P H A P X A C D I N H M E L A M I N 

TRONG SUA BANG HE LC-MSD ION TRAP 

NGUYEN TIEN DAT, LE THI PHUONG QUYNH, NGUYEN HOAI NAM 
TRAN HONG HANH, PHAN T H I THANH HUONG, PHAN QUOC LONG 

Vien Hda hoc cdc hgp chat thien nhien 

Tom tat: 

Viec xac dinh su" co mat cua melamin trong sda la mpt van de cap thiet cua xa hpi. Trong 
thdi gian qua, chung tdi da xay dpng dupe quy trinh chie't va phuong phap xac dinh melamin trong 
sda (d dang bot va long) ddn gian, dd thpc hien vdi cac dung mdi va trang thiet bi s in cd tai Vien 
Hda hoc cac hpp chat thien nhien. SCr dung he may LC-MSD Ion trap s in cd, chung tdi cung da 
thiet lap dupe dudng chuan dinh mdc trong sua vdi dp nhay 0.2ppm. 

ESTABLISHMENT METHOD DETERMINATION MELAMINE 
IN MILK WITH SYSTEM "LC-MSD ION T R A P " 

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 Ion trap available on hand, we are established standard line for 
determination in milk with precise 0.2 ppm. 

I. DAT VAN DE 

Melamine la mpt hpp chit huu co, cong thiic hda hoc li C3H6N6 (Hinh 1) va ten 
khoa hoc la 1,3,5-triazine-2,4,6-triamine. Day la mpt chat dang tinh t h i mau t r i ng (che 
bien chat deo, do chai, thudc nhupm, tan nhe trong nude. 

394 



Melamine dugc su dung nhieu trong san xuat cong NH 2 

nghiep nhupm, quan ao ch6ng chay, h6, do gia dung, san xuat I 
phan bdn... vai nhieu dac tinh uu viet nhu tinh ket dinh cao, K ^ ^ X 
kh6ng nhiet tot, khong bi an mon, kh6ng mui vi . Tuy nhien, 
gan day, mot s6 nha san xui t a Trung Quoc da dua melamine ^ ^ 5 - / \ 
vao san xuat thuc an cho gia sue, vao sua - cac san pham cua H ? N N N H i 

sua cho con nguoi voi muc dich lam tang gia ham luong 
protein trong cac san pham nay. Hau het cac xet nghiem Hinh 1. Melamine 
protein deu can cu vao ham lupng nito (phuong phap Kjeldahl 
hoac Dumas) n6n cac ket qua xet nghiem thuong bi hieu lam la ham lupng protein trong cic 
san pham nay cao do trong cau true phan tu melamine chua 6 nguyen t i i N nhung thuc chat 
nito trong melamine khong co gia tri dinh duong. Khong nhung khong co gia tri dinh duong, 
ma melamine con co nguy co cao anh huong xau den sue khoe cua con nguoi, dac biet la tre 
em do su dung sua chua melamine. Cac cong bo cua Trung Quoc cho thay da phat hien su co 
mat cua melamine trong sua va cic san pham sua cua nhieu hang sua noi tieng, lien quan den 
benh soi than va suy than 6 tre em da gay chan dpng du luan. Tre nho cang dupe uong nhieu 
sua chua melamine thi dp hap thu melamine vao ca the cang lan va khi co su ket hop giua 
melamine va axit cyanuaric, se hinh thanh chat ran Uong ong than, gay ra suy than, hoai than 
dan den gay benh soi than va lam tac nghen ong than co the gay tu vong [2]. 

Voi viec nhap khau Ion nguyen lieu sua, sua va cac san pham sua tir Trung Quoc, Viet 
Nam cung doi mat voi van de melamine Uong sua. V i vay, theo yeu c iu cua Cue An toan ve 
sinh thuc phim (c/v sd 3802/QD-BYT ngay 1/10/2008 ciia Bp Y t€), rdt can thiet phai xay dung 
cac phuong phap hien dai, chinh xac de phat hien ham lupng melamine trong sua va cac san 
pham cua sua nham ngan chan kip thai viec luu hanh ciia cic san pham nay tten thi trudng. Ke't 
hop vdi phuong phap da cong bd ciia Trung tam Kiem nghiem Ve sinh an toan thuc phim [5] va 
tham khao mpt sd nghien cuu tren the gidi [1 , 3, 4], chung toi gidi thieu quy trinh chie't 
melamine tir sua (dang bpt va long), phuong phap xac dinh dinh tinh va dinh lupng melamine 
trong sua va cic sin pham cua sua bang he may LC-MSD Ion Trap san co tai Vien Hoa hoc cac 
hpp chit thien nhien, Vien Khoa hoc v i Cong nghe Viet Nam. 

II. DOI TUONG VA PHUONG PHAP NGHIEN CUU 

2.1. Hoa chat, dung cu, thiet b | 

- Dung moi hoa chit: loai dung cho phan tich va chay HPLC (Merck, Due). 

- Melamin chuin 99%: Sigma-Aldric 

- May sic ky long ket n6i khdi pho LC-MSD Ion Trap Agilent 1200 Series (USA). 
Cot sic ky Zorbax RX-SIL (150 mm x 2,1 mm x 5 mm) va tien cot C,8 cua hang Agilent. 

2.2. Dieu kien chay cot 

- Lupng m l u bam 5 p i , su dung he thdng bam m l u tu dpng cd dieu nhiet, bam v i 
rua kim sau khi nap mau vao cot. 

- Nhiet dp cot 30°C 

- Tdc dp ddng 0,4ml/ph 

- Thai gian chay 6 phut 

- He dung moi pha ddng: 
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+ Kenh A: 5 m M amoniumacetat trong nuoc 

+ Kenh B: acetonitrile 

- Chuong trinh chay: chay isocratic 95%B trong 6 phut 

- Chon che do quet d buoc song UV 254 nm va 240 nra 

Cdc thong so cho he thong khoi pho ESI-MS (6300 Ion Trap) 

- H6 thdng khoi pho ESI-MS dupe ket ndi vdi phan mem 6300 Series Trap Control 
Ver.6.1 va DataAnalysis Ver.3.4 di dieu khien, thu thap va xu ly sd lieu. 

- He nen khi dung (nito 99,99%) co tdc dp ddng 8,0 ml/ph dupe dua vao vdi ap suat 
dau phun dat 30 psi, nhiet dp lam khP dat 325°C. 

- Khoang quet phd td 50-200 mil. Che dp quet bay va ban manh phd khdi lua chpn 
Manual MS (n) d mode positive. 

2.3. Chuan bi dung djch gdc melamine 

- Td melamine chuan (99%, Cat.No.M2659, Aldrich), can chinh xac 5,0 mg bang 
can phan tich cho vao binh dinh mdc 50ml. 

- Them 10 ml hdn hpp A C N : H 2 0 (1:1) vao. 

- Sieu am den khi toan bp lupng melamine dupe hda tan het. 

- Hda them A C N : H 2 0 (1:1) cho den vach dinh mdc 50ml, thu dupe dung dich gdc 

melamine cd ndng dp 100 pg/ml (dung dich A) . 

- Dung dich gdc trung gian (dung dich B, ndng dp 1 pg/ml) cung dupe chuan bi bang 
each dung pipet hut 500 pi dung dich gdc chuyen vao binh dinh mdc 50 ml rdi dinh mdc 
bang hdn hpp A C N : H 2 0 (1:1). 

Td cac dung dich gdc trdn pha loang thanh cac dung dich cd ndng dp khac nhau cho 
cac thi nghiem tiep sau. 

2.4. Chiet melamin t d mau sua 

- Cho cac mau sua (2 g mau ran hoac 5 g mSu long) vao ong l i tam 50 ml. Them 15 ml 
TCA 1%, lac ddu. Sieu am 30 phut, ly tam vdi tdc dp 5000 v/ph trong 5 phut, gan rieng phin 
nude, sau dd bd sung them 5 ml TCA 1% vao phan tua rdi l i e ddu va sieu am tiep trong 10 
phut. Ly tam vdi tdc dp 5000 v/ph trong 5 phut rdi gdp phan nude trong lai, lpc qua giay lpc 
vao cdc hoac binh ndn 50 ml . 

- Lpc qua SPE: cot SPE SCX dupe hoat hda bang 6ml methanol, 6ml nude va 6 ml 
dung dich TCA 1%. Nap toan bp dich chiet d tren vao cot vdi tdc dp khoang 1 ml/phut 
(didu chinh tdc dp bang ap suat tren bp chiet SPE). Cot dupe rua tap bang 3 ml nude ca't va 
3 ml methanol. Hut kho cot trong 1 phut. 

- Rua giai chinh xac bang 2 ml x 2 lan hdn hpp MeOH:NH 4 OH (95:5), luu y de dung 
moi rua giai thain vao cot trong 1 phut trudc khi rua giai, tdc dp rua giai khoang 1 ml/phut. 

- Thu dung dich rda giai vao d'ng nghiem, lpc qua mang lpc va bom vao he thdng 
LC-MS. 
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I I I . K E T QUA VA T H A O L U A N 

3.1. Djnh t inh melamine chuan va xay dung duong chuan d jnh luong 

He thdng LC-MS duoc chuin bi va chay rua cot trong khoang 15 phut bang ACN rdi 
cho chay dn dinh trong 15 phut vdi he dung moi ban dau dung de phan tich ( A C N / H 2 0 
(5mM Amoniumacetat) 95:5). Melamine dupe phat hien bdi detector U V - V i s / D A D d 
budc sdng 240 nm (budc sdng nay dupe chpn thong qua thi nghiem quet khoang h ip 
thu cue dai U V cua melamine) va detector khdi phd vdi cac manh bay la ml: 127 
[ M + H ] + , 85 [ C 2 N 4 H 5 ] + , va 68 [Co^H-,]* . Pic tin hieu ciia Melamine dupe phat hien mpt 
each dn dinh tai thdi gian luu Rt 3,0 - 3,4 phut ddi vdi tat ca cac m i u phan tich. 
Melamine d ndng dp 0,2 ppm khong nhan dang dupe bing detector UV nhung cd the 
dupe phat hien tr6n phd MS. 

Dudng chuan dinh lupng melamine dupe thiet lap dua tren thang ndng dp 0, 0,5, 1,0 
2,5 va 5,0 ppm. M i u sua bpt khong chda melamine (2 g) dupe phdi tron vPi melamin 
chuin theo thang ndng dp d tren rdi chiet theo quy trinh da mP ta trong phin I I , mdi ndng 
dp dupe lap lai 3 l i n . Duong chuin dupe tinh toan xay dung b ing phin mem ChemStation 
dua tren dien tich pic tai thdi gian luu Rt 3,0- 3,4 phut b ing phuong phap hdi quy tuyen 
tinh tren phin mem ChemStation for LC3D System (Hinh 2). 

'V! gaaa 

Hinh 2. Duong chuan dinh luong Melamine trong sua 

3.2. Djnh tinh va djnh lupng melamine trong san pham sira 

Hai m i u sua (mpt m i u bpt va mpt m i u nude) do Vien Dinh duong cung cip dupe 
chiet theo quy trinh da mo ta d tren. Ket qua phan tich dinh tinh cho th iy cd mat melamine 
trong m i u sua nude b ing viec b i y dupe manh mlz 127 [ M + H ] + dac trung cua melamine 
(Hinh 3 va 4). Ddi chieu vdi dudng chuin, ham lupng melamine trong m i u sua nay dupe 
xac dinh la 110 ppm. 

Ddi vdi m i u sira bpt khong phat hien thay su cd mat melamine tren sic dd trong 
khoang thdi gian luu 3,0-3,4 phut cung nhu manh phd mlz 111. 
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Hinh 3. Sdc ky do mdu sita nude chda maiamine 
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Hinh 4. Pho positive ESI-MS cua melamine trong mdu sua nude 

IV. KET LUAN 

De dip ung duoc nhu cau phan tich su co mat cua melamine trong cac san pham sua vdi 
dieu kien sah cd, chiing toi da xay dung dupe quy trinh chiet melamine trong sua va phuong 
phap phan tich dinh tinh melamine trong sua bang he LC-MS Ion Trap Agilent 1200 Series va 
da thiet lap dupe dudng chuin cd thd dung de dinh lupng melamine trong cac san phim sira. 
Theo phuong phap nay, chiing t6i da dinh tinh va dinh lupng dupe melamine trong mpt miu 
sua nude do Vien Dinh duPng cung cip. Tuy nhien do dp nhay cua he may LC-MS khong cao 
nen ket qua chi danh gia dupe nhung miu cd ham lupng melamine tren 0,2 ppm. 

Ldi cam an - Nghi6n cdu nay dupe Vien Hoa hoc cac Hpp chi t thien nhiSn hd trp 
kinh phi. 
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