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UNAM – Dirección General de Bibliotecas 

Tesis Digitales 

Restricciones de uso 
  

DERECHOS RESERVADOS © 

PROHIBIDA SU REPRODUCCIÓN TOTAL O PARCIAL 
  

Todo el material contenido en esta tesis esta protegido por la Ley Federal 
del Derecho de Autor (LFDA) de los Estados Unidos Mexicanos (México). 

El uso de imágenes, fragmentos de videos, y demás material que sea 
objeto de protección de los derechos de autor, será exclusivamente para 
fines educativos e informativos y deberá citar la fuente donde la obtuvo 
mencionando el autor o autores. Cualquier uso distinto como el lucro, 
reproducción, edición o modificación, será perseguido y sancionado por el 
respectivo titular de los Derechos de Autor. 
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1+1 National Research 
Council Canada 

DORM-2 

Conseil national 
de recherches Canada 

Dogfish Muscle Cerlified Reference Material for Trace Metals 

The fellewing table shews these elements fer whieh eertified values have 
been established fer the degfish (Squalus acanfhias) referenee material. 
Certified values are based en results ef determinatiens by at least twe 
independent metheds ef analysis. The uneertainties represent 95 pereent 
teleranee limits fer an individual sub-sample ef 250 mg er greater. 

TRACE ELEMENTS (milligrams/kilogram) 

Aluminum (d,g,i) 10.9 ± 1.7 
Arsenie (d,g,h,x) 18.0 ± 1.1 
Cadmium (g,p) 0.043 ± 0.008 
Cobalt (d,g) 0.182 ± 0.031 
Chromium (g,i,p) 34.7 ± 5.5 
Copper (g,i,p,x) 2.34 ± 0.16 
Iron (g,i,p,x) 142 ± 10 
Lead (g,p) 0.065 ± 0.007 
Manganese (d,g,i) 3.66 ± 0.34 
Mereury (e,p) 4.64 ± 0.26 
Niekel (g,i,p) 19.4 ± 3.1 
Selenium (g,p) 1.40 ± 0.09 
Silver (g,p) 0.041 ± 0.013 
Thallium (p) (0.004)* 
Tin (p) (0.023)* 
Zine (f,g,i,p) 25.6 ± 2.3 

Methylmereury 
(as Hg) (e,t) 4.47 ± 0.32 

Arsenobetaine 
(as As) (I,m) 16.4 ± 1.1 

Tetramethylarson i u m 
(as As) (1) 0.248 ± 0.054 

* information value only 

JaC-CJaC 



+1 National Research 
Council Canada 

Conseil national 
de recherches Canada 

TORT-2 

Lobster Hepatopancreas Reference Material 
for Trace Metals 

The following table lists those elements for which certified values have been 
established. Certified values and their uncertainties are reported as mass fractions 
(based on dry mass). The uncertainties represent 950/0 confidence limits for an 
individual subsample. That is, 950/0 of samples, 250 mg or greater, from any bottle 
would be expected to have concentrations within the specified range 95% of the time. 

Trace Metal Mass Fractions (mg/kg) 

Arsenic (g,h,m) 
Cadmium (g,p) 
Chromium (g,p) 
Cobalt (g,m) 
Copper (g,i,p) 
Iron (g,i) 
Lead (g,p) 
Manganese (g,i,m) 
Mercury (c,e) 
Molybdenum (g,p) 
Nickel (g,p) 
Selenium (g,h,q) 
Strontium (i,p) 
Tin (p) 
Vanadium (g,i,m) 
Zinc (g,i,p) 
Methylmercury(as Hg) (e,t) 

*information value only 

c - cold vapour atomic absorption 
spectrometry 

e - cold vapour microwave induced 
plasma atomic emission spectrometry 

9 - graphite furnace atomicabsorption 
spectrometry (GFAAS) 

h - hydride generation GFAAS 
i - inductively coupled plasma atomic 

emission spectrometry 
m- inductively coupled plasma mass 

spectrometry (ICPMS) 

JaC-CJaC 

21.6 ± 1.8 
26.7 ± 0.6 

0.77 ± 0.15 
0.51 ± 0.09 

106 ± 10 
105 ± 13 

0.35 ± 0.13 
13.6 ± 1.2 

0.27 ± 0.06 
0.95 ± 0.10 
2.50 ± 0.19 
5.63 ± 0.67 

45.2 ± 1.9 
(0.04)* 
1.64 ± 0.19 

180 ± 6 
0.152 ± 0.013 

p - isotope dilution inductively coupled 
plasma mass spectrometry 

q - isotope dilution hydride generation 
ICPMS 

t - gas chromatography - electron 
capture detection 

The coding refers only to the ultimate 
method of analyte determination. 
Methods of sample preparation or 
decomposition are available by 
request. 
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Sample Information 
Report Tille· QUANTITATIVE ANAL YSIS REPORT 
Sample DatelTlme: Friday. December 07. 2012 14:24:15 
Sample ID. D6-4(1-2) 
Sample File: 
Melhod File· C:IElandatalMethodlMT JRS2010\tesIsLB201 20806.mth 
Currenl Dead TIme (ns): 55 
Number of Replicates 2 
Measurement Unit: cps 

Replicates 
Mean Values 
Standard Deviations 

Relative Std. Dev. 
Calibration 
Raw Data 
Method File Name 

Method Equation 
Method Calibration 
Method Report 
Summary 

Analyte Mass Meas. Intens. Mean Ne! Intens. Mean Conc. Mean 
1.446580 
3.434114 

V 51 12472.046 12472.046 
NI 58 19976.519 19976.519 
Ge 72 8827.284 8827.284 
Ge 74 11082.224 11082.224 
TI 203 11200.896 112pO.896 
Pb 208 8559.528 8559.528 2.072473 
Y 89 61279.344 61279.344 
In 115 39426.230 39426.230 
Ca 114 7929.166 7929.166 1.315855 

Meas. Intens. RSD 
0 .008 
2.858 
0.176 
0.499 
0.796 
0 .719 
0615 
0.508 
0433 
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