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Summary

The analysis of a significant number of commercial preserved or century duck eggs (abbreviated as century
eggs) showed that lead carbonate, copper sulfate, zinc sulfate were added to clay for coating eggs with the purpose
to shorten the incubation time. By ICP-MS determination, Pb was 69 - 4000 ppb in egg yolk, 135 — 6500 ppb in egg
white; Cu 2700 - 6500 ppb in egg yolk, 5200 - 8800 in egg white; Zn 18000 - 37000 ppb in egg yolk, 2800 - 10500 ppb
in egg white. It appeared that these residues exceeded those in fresh eggs: Cu (100% in whole egg yolk and white);
Pb (100% in egg white, 80% in egg yolk); Zn (100% in egg white). Investigation also showed that dithiocarbamates
were formed and indirectly analyzed by hydrolysis to CSz: 0.2 - 0.5 ppm (MRL: 0.05 ppm according to MOH
Circular 50/2016/TT-BYT). These contaminants may threaten century egg safety.
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Tom tit

Phan tich mdt s6 trieng bic thao thwong mai cho thay lead carbonate, copper sulfate, zinc sulfate da dwgc
thém vao I6p sét boc trieng, véi muc dich rit ngan thai gian i tring. Bang phwong phap dinh lwgng ICP-MS, ham
lwong Pb 12 69-4000 ppb trong long dé, va 135-6500 ppb trong Iong tring; Cu la 2700-6500 ppb trong long dé, 5200-
8800 ppb trong long trang; Zn la 18000-37000 ppb trong long dé, 2800-10500 ppb trong long trang. Nhin chung dw
lwong céc kim loai virgt mic trong trimg twoi: Cu (100% trong toan long dé va tring); Pb (100% trong long tring,
80% trong long d6); Zn (100% trong long trang). Nghién ciru ciing cho thiy dithiocarbamates dwec hinh thanh va
dwoc phan tich gian tiép bing sw thiy phan thanh CS: 0,2 - 0,5 ppm (MRL: 0,05 ppm theo théng tw 50/2016/TT-
BYT ciia B Y té). Cac chat 6 nhiém nay c6 thé de doa sy an toan trirng bic thao.

Tir khoa: trieng bic thao, dw lweng kim loai, dithiocarbamate, CS;, ICP-MS, GCMS.

1. MO PAU
Trung bac thao (con goi la Tring bach thao)

thay d6i mau sac, thdng qua qué trinh nhiéu phan
g phtc tap: su cong két gitra cac phan tu

la moén an théng dung ¢ tai Viét Nam, Trung
Qudc va cac qudc gia Dong Nam A khéac. Trang
bac thao c6 thé duoc ché bién theo cach truyén
thdng bang céach b6 trimg vit vai hdn hop dat sét,
vo trau, Na2COs, muébi, tro thuc vat, tra den,
trong thoi gian khoang 2 thang [1]. Trang vit
cling ¢d thé duoc ngam trong dung dich xdt,
mudbi, tra den va CuSO4 thoi gian khoang 4 tuan
[2]. Su tham nhap kiém va céc ion kim loai vao
trong tring s& lam cang 1ong trang, long d6 va sy

protein, lipid, sy hinh thanh lién két ion, lién két
disulfide [3,4,5,6]. Ham lwong mot s kim loai
duoc xac dinh bang ICP-AES trong trang bic
thao da dwoc cong b trong bang 1 [7].

Phat hién gan day tai Viét Nam ciing cho
thiy CuSOs duoc sir dung trong qué trinh san
Xuat tring bac thao [8]. Muc tiéu thu hang ngay
ADI cho nguoi lon: Cu la 2-3 mg/ngay, Zn la 20
mg/ngay, Pb khong duoc khuyén nghi. Mirc phoi
nhiém Pb 12 0,02 - 3 pg/kg thé trong/ngay [9].



Bang 1: Ham lugng Pb, Cu, Zn trong tring [7].

Ham | Tring bic Trang vit
luwong thao tuoi
(ppb) | Long | Long | Long | Long
trang | do |tring | do
Pb | 18990 | 960 40 90
Cu | 28200 | 30210 | 460 | 1270
Zn | 37470 | 73930 | 630 | 30640

Nghién ctu nay tap trung xac dinh thanh
phan héa chit duoc st dung trong 16p boc  tring
va phan tich mac do nhiém cac hoa chit nay
trong trang bic thao thanh pham, déng thoi xac
nhan c6 su tao thanh dithiocarbamate trong
trang duoc dinh lugng gian tiép bang GC-MS
théng qua su thay phan cho CSa.

2.THUC NGHIEM
2.1.Nguyén li¢u

15 mau trang bic thao c6 va khdng cd
thuong hi¢u dugc mua tai cac chg va cac siéu thi
& TP Ho Chi Minh.
2.2.Thiét bi:

-Quang phd hong ngoai bién dbi Fourier
(FTIR): Pho FTIR duoc ghi & nhiét do phong
bang may hong ngoai Nicolet iS50 cua hang
Thermo Fisher Scientific, véi bo ATR tinh thé
kim cwong. D¢ rong phd FTIR 4000 - 400 cm™,
d6 phan giai pho dit ¢ 0,4 cm™, 32 scan.

-May nhidu xa tia X (XRD): Hang
Panalytical. Ngudn birc xa: dién cuc dong.
Ngudn: 30mA, 35kV. Khoang quét: 20 tir 10° 46
t6i 100°. Toc do quét (20): 0.1°. Kiéu quét: Quét
lién tuc.

-May huynh quang tia X (XRF): Shimadzu
EDX 8000. Xéc dinh cic nguyén t6 tir Na — U.

-May sic ky khi ghép khéi phd (GCMS):
Thermo GC Trace 1310, ISQ 7000 v&i b trich
mau tu dong AS1310. Cot sic ky DB 624U, 30m
x 0,32mm x 1,8um. Diéu kién 10: 40°C duoc giir
4 phat, sau d6 ting 40°C/phat dén 250°C. Ché do
split: 24ml/phat. Nhiét do budng tiém: 200°C.
Téc do6 dong: 1,2ml/phut. Diéu kién khdi phé:
Nhiét do transferline: 205°C. Nhiét 6 budng ion:

200°C. Khoang khéi: 35-450 (amu), SIM mass
76, 78 amu. Scan time: 0,2s.

-May quang phd phét xa plasma ghép khéi
pho (ICP-MS): Thermo Fisher Scientific iCAP
ICP-MS. Ngudn plasma: 1550W, nebulizer gas:
1,09 ml/phut, téc do dong He Qcell: 0,8 ml/phut,
Qcell KED voltage: 2V. 63Cu, 66Zn, 208Pb:
Dwell time: 0,01s.

3.KET QUA VA THAO LUAN
3.1. Pinh danh thanh phan 16p vé dat sét:

K§ thuat XRF cho phép xac dinh c&c nguyén
t6 chinh trong 16p boc u trang chi yéu gém: Ca,
Si, Al, Na, Fe, Pb, K, Cu (bang 2).

Phé FTIR (hinh 1) cua 16p boc u trang béc
thao cho thay chii yéu sét cao lanh twong ang véi
cac bang tai 3693, 3610, 1028, 1004, 911, 529,
463 cm™; bang 1411 (dao dong gidn dai bat doi
xang) va 871 cm™ cua nhom carbonate CO3?;
bing manh tai 3379 cm™ va 1640 cm™ tng véi
dao dong gi&n dai va cat kéo caa H0.

Bang 2: Cac nguyén t chinh dwoc xac dinh bang phuwong
phap XRF.

Instrument: EDX-8000 Atmosphere: He Collimator: 10 (mm)

Bnalyte TG kV  ud FI  Acq.(keV) Anal.(keV) Time(sec) DT (%)

Na-U Rh 50 27-Auto ---- 0 - 40 0.00-40.00 Live- 100 30

Quantitative Result

Analyte Result [3-sigma] Proc.-Calc. Line Int.(cps/uf
Ca 39,480 % [ 0.124] Quan-FP  CaXa 349,1163
Si 27.020 % [ 0.212] Quan-FP SiXa 53.0200
Al 13,355 % [ 0.184] Quan-FP  AlXa 15.4245
Na 10.049 % [ 1.396] Quan-FP  NaXa 0.907¢
Fe 6.146 % [ 0.024] Quan-FP  FeXa 224.6314
Pb 2.136 % [ 0.011] Quan-FP BbLbl 100.1129
K 1,738 % [ 0.028] Quan-FP K Xa 10,4327
Cu 0,054 % [ 0.004] Quan-FP  CuXa 3.3150
Mn 0.021 § [ 0.006] Quan-FP  MnXa 0.5788
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Hinh 1: Phd FTIR caa lép dét sét i tritng béc thao.



Trén co s& SO sanh vai chuan, phé XRD
(hinh 2) cho thay dét sét dung dé boc 1 tring co
thanh phan chinh gom sét cao lanh va
PbCO3.2H,0. Két qua tir phd XRD phu hop voi
thong tin c6 duoc tir phd FTIR va XRF. Bing
XRF ¢6 phat hién thiy Cu, nhung XRD khong
phat hién thdy mudi cua Cu c6 thé do ham luong
mubi ctaa Cu nhé hon so v6i ngudng phat hién
cua XRD.
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Pattern List

Chem. Formula Ref.Code
Lead Carbonate Hyd.. Pb C 03 !2 H2 O 00-041-0677

Kaolinite Al2 Si2 05 ( O H )4 00-005-0143
Hinh 2: Phd XRD caa lép dét sét  triing bic thao.

Compound Name

Axit hoa dat sét u tring bang axit HCI 1:1,
loc qua gidy loc, cho vai giot dung dich BaCl;
20% thay c6 nhiéu taa trang bén, ching té mau
c6 chira nhiéu ion SO4Z. Nhu vay két hop Véi
két qua XRF cho thay c6 Cu va phd FTIR cho
thdy sét o trang co rat nhiéu nuéc, diéu nay hd
tro xac nhan sy hién dién cua mubi
CuS04.5H,0.

Khudy dat sét phan tan trong nudc, do pH
cua dung dich cho thdy pH=13-14. Biang XRF
(bang 1) xac dinh duoc ty 1é cua Na (khoang
10%) cao hon K nhiéu (khoang 1,7%), do d6 d6
kiém manh chu yéu 1a tir NaOH. Chuan d6 kiém
téng bang HCI 0,1N, néu quy ra xdt thi duoc
%NaOH = 3,3%.

Két qua xac dinh ham luong Pb, Cu, Zn
trong phan sét bo tring bic thao bing ICP-MS
(bang 3) cho thdy ham lwong Pb 12 493 000 ppb,

Cu la 27000 ppb va Zn la 4500 ppb. Vi ham
luong Zn twong ddi thap, nén khdng phét hién
Zn bang phuong phap XRF. Véi su hién dién
cua Zn theo ICP-MS két hop véi phd FTIR va
phan &g héa hoc xac nhan cd ion sulfate, c6 thé
cho la co thém ZnS04.H-0.

Bang 3: Ham luong Pb, Cu, Zn trong 16p boc
u trang.

Ham luong Sét bé trung
(ppb)
Pb 493000
Cu 27000
Zn 4500

Vay thanh phan chinh cua dét sét u trang
gom: sét cao lanh, NaOH, PbCO3.2H.0,
CuS04.5H20, ZnS04.H20 va nuéc.

3.2.Phan tich mirc dd trieng bic thao nhiém
cac hoa chat sir dung dé u tring

3.2.1.Mi#e dg nhiém Pb, Cu, Zn trong trieng bdc
thdo:

Trang bac thao duoc tach riéng biét long
trang va 1ong d6. Phuong phap ICP-MS dugc st
dung dé xac dinh ham lugng Pb, Cu, Zn ton du
trong ting phan (Bang 4).

Bang 4: Ham lugng Pb, Cu, Zn trong trirng bac thao.

Ham lwong | Long tring Long do
(ppb)
Pb 135 - 6500 69 - 4000
Cu 5200 - 8800 2700 - 6500
Zn 2800 - 10500 | 18000 - 37000

Bang 5: Ham luong Pb, Cu, Zn trong trang vit tuoi [7].

Ham luong | Long tring Long do
(ppb)
Pb 40 90
Cu 460 1270
Zn 630 30640

Xem xét du lugng kim loai trong triing vit
tuoi (Bang 5 lay tir tai liéu 7) va tring bac thao
(Bang 4) cho thay: khi dém sé trang bac thao



thoa ting diéu kién cua Bang 5, ham lugng Cu
cho thiy vurot mic so véi triang vit tuoi trong ca
long tring va long d6 (100% trong toan trimg):
v6i Zn, ham luong trong 10ng tring tring béc
thao déu cao hon so voi mau tring vit tuoi,
nhung trong 1ong do, phan 16n sé méu tring bic
thao c6 tri s6 Zn déu thap hon tri s6 30640 ppb
trong trirng vit tuoi (ty 1€ vuot 100% trong long
trang); v4i Pb, ham lugng trong 1ong trang déu
vugt mac so voi triing vit tuoi, nhung trong long
d6, c6 mau thap hon tri s6 90 ppb trong trieng vit
twoi (ty 16 vuot 1a 100% trong long tring va 80%
trong 1ong d6). Véi két qua cho thiy du luong
kim loai trong 10ng tring cua tat ca cac mau tring
bic thao kiém tra déu vuot hon so véi tring tuoi,
nhu vay c6 thé két luan rang cac mau déu co
nhiém thém Pb, Cu, Zn.

Vay cac mudi cua Pb, Cu, va Zn déu da duogc
tron vai 1op sét o tring bac thao.

3.2.2.Sw xac nhgn dithiocarbamate va mirc dé
nhiém trong treeng bc thdo.

CAu trdc dithiocarbamate c6 thé duoc xac
nhan théng qua phan ¢ng thuy phan tring bic
thao cho ra CS; bang SnCl; trong dung dich HCI
1:1. Lugng CS; hinh thanh dwoc chiét bang
isooctane va phan tich trén GCMS, vai sic ky
d6 GC nhu hinh 4 va duong chuan CS; hinh 5
[10,11]. Két qua phan tich dinh luong cho thay
ham lugng dithiocarbamate trong trimg bac thao
quy tir CS» dat khoang 0,2 — 0,5 ppm Vay c0 su
tao thanh CS; tir sy thay phén trang bac thao ¢6
nghia 1a c6 sy hinh thanh cau trac
dithiocarbamate (hinh 3) trong qua trinh 1 tring
bac thao.

Hinh 3: C4u truc dithiocarbamate.

Component Name: dithiocarbamate

RT: 2.02-277 SM: 1G
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Hinh 4: Sic ky @6 GC ciia CS..

Phan tich mau dat sét b6 trang vit twoi va
trang vit twoi déu khdng phat hién CS, tuc
khong cé su hién dién ditiocarbamate.

Calibration Curve
Component Name:

dithiocarbamate

dithiocarbamate
Y =-17534.5+2.30326e+006*X R"2 =0.9996 W: Equal

3000000
2500000§

2000000

©
o .
< 1500000

1000000

500000

0 I N B T
0.0 0.5 1.0

Hinh 5: Pwong chuin CS; trong isooctane.

| T T T T T | T

Ham luong dithiocarbamate trong tring bac
thao dinh luong duoc tu 0,2 — 0,5 ppm, da vuot
muc quy dinh tén du ti da trong tring MRL =
0,05 ppm theo thong tu 50/2016/TT-BYT cua
Bo Y té [12].

4. KET LUAN ’

Két qua nghién ciru thuc té da thuc hién trén
c4C mau tring bac thao da thu mua duoc cho
thdy cong nghé ché bién trang béc thao theo kiéu



b6 dét sét tai Viét Nam hién nay phan nao ¢ su
dung thém hoa chit PbC0O3.2H,0, CuS04.5H20,
ZnS04.H20 va NaOH.

Két qua dinh luong cho thay viéc lam
dung muéi caa Pb, Cu, Zn va kiém trong 16p sét
boc trang din dén du lwong Pb, Cu, Zn trong
tring bac thao vuot hon nhiéu so véi trimg tuoi,
rd nhat 1a trong long tring va luong
dithiocarbamate vuot mirc cho phép cua Bo Y té
Viét nam. Piéu ndy gy nén ndi lo ngai vé an
toan thyc pham cho ngudi tiéu dung néu st dung
tring bac thao véi lugng 1on va trong thoi gian
dai.
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