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ABSTRACT: OBJECTIVE  To develop an evaluation method of the uncertainty of As, Pb, Cd, Hg in Mylabris by ICP-MS 

and find out the influencing factors of uncertainty. METHODS  To determine the content of As, Pb, Cd and Hg in Mylabris by 

ICP-MS. The measurement uncertainty was confirmed according to JF1059-1999, and then the uncertainty was combined. 

RESULTS  The amounts of As, Pb, Cd and Hg in Mylabris were (0.51±0.03), (0.24±0.02), (0.029±0.002) and (0.046± 

0.005)mg·kg

−1

. The mainly influencing factors of uncertainty were the sample preparation, curve fitting and the state of the 

apparatus. CONCLUSION  In order to get accurate and reliable results, the optional digestion method, optimization of the 

instrumental conditions and solutions matching should be chosen. The evaluation of uncertainty provided references for the 

accurate extent of analysis results. 

KEY WORDS: Mylabris; heavy metal; ICP-MS; uncertainty  
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Tab. 1  The uncertainty caused by sample digestion 

�� � � � � 

b

+

/% 3.5 5.7 4.2  5.5 

b

-

/% 4.4 3.4 7.4 13.5 

u

R,rel

 0.022 8 0.026 3 0.033 5 0.054 8 

3.4  ÐÑ9*P�) }a~ u

B,rel

 

3.4.1  ;[ÐÑP�) }a~ u

b,rel

  ²³;[

�6WX	¾�½�¿�À)®7r� 1 000 mg·L

−1
	

 }a~r� 2 mg·L

−1
	g®sj k=2	b�v;

[ }a~�òu

b,rel(As,Pb,Cd,Hg)

=

20001

2

×
=1.0"10

−3
,

 

3.4.2  ÐÑÚÛP�) }a~ u

D,rel

 

�P�)V[ }a~ u

V(1),rel

	JJG196-2006

ot�uv7ïza`Mp`a	20 �Õ 250	

200	100	50	25	20 mL) AÙ7?m 1 mL�

100 µL fÑï)[\STc��]0.15	]0.15	

]0.10	]0.05	]0.03	]0.03 mLm]1	]0.1 µL,

wx�_`ca	�Ä�

(1),

3

V rel

k

u = �»	P�

)V[ }a~c�� 0.087	0.087	0.058	0.029	

0.017	0.017	0.000 58	0.000 058 mL, 

�P�)<~ }a~

(2),V rel

u

	yµ3DE

<~@(20]3)�z{Ó|}	Í)~�Î��

2.1 " 10

−4
·�

−1
	u v)~ �Î�� 9.75 "

10

−6
·�

−1
(O��)	wx�_`ca	ã<~T�

P�) }a~�Ä�

3

101.23

4

),2(

−×××= V

u

relV

�»	250	200	100	50	25 mL)7?m 1 mL	

100 µL fÑïs<~T�P�) }a~c��

0.091	0.073	0.036	0.018	0.009	0.007	0.000 36	

0.000 036 mL, 

�P�)sK-O� }a~ u

V(3),rel

	c�v

250	200	100	50	25	20 mL)7?m 1 mL	

100 µL fÑïJÍ¹º 10 da�M7	JR;[

eTc�� 0.005	0.008	0.011	0.025	0.046	

0.051	0.001 8	0.000 2 mL	�P�) }a~

(3),V rel

u c�� 0.005	0.008	0.011	0.025	0.046	

0.051	0.001 8	0.000 2 mL, 

�q¼ � I }a~c7	�Ä�

2 2 2

(1), (2), (3),

,

V rel V rel V rel

V rel

u u u

u

V

+ +
= �»	ã 250	

200	100	50	25	20 mL)7?m 1 mL	100 µL

fÑïP�)�v }a~

,V rel

u c�� 5.0"10

−4
	

5.7"10

−4
	6.9"10

−4
	8.5"10

−4
	2.0"10

−3
	2.7

"10

−4
	1.9"10

−3
	2.1"10

−3
, 

�ÚÛLMP�) }a~ u

D,rel

	¾;[Ð

ÑÎD&~ÚÛLM3	100 mL7?�� 3 d	

20	50	200 mL7?m 1 mL fÑïI�� 1 d	

100 µL fÑï�� 5 dÆ½;[ÐÑÎD&~Ú

ÛLM3	100 mL7?�� 3 d	50 mL7?m

1 mLfÑï��2d	25 mL7?��1d	100 µL

fÑï�� 4 dÆ¿;[ÐÑÚÛLM3	250 mL

7?�� 2 d	200	50 mL7?�� 1 d	100 µL

fÑï�� 5 dÆÀ;[ÐÑÚÛLM3	250	



 

�1386�      Chin J Mod Appl Pharm, 2014 November, Vol.31 No.11                    

�������� 2014 	 11 
� 31 �� 11 

 

25 mL7?�� 2 d	200	50 mL7?�� 1 d	

100 µL fÑï�� 8 d	ÜwÐÑÚÛLM3

25 mL7?�� 1 d,è¾	½	¿	ÀÚÛP

�)�v;[ }a~ò 

5

2

),1.0(

2

),1(

2

,25

2

,20

2

,50

2

,200

2

,100)As(,

100.453

−×=×++++++×=
relLrelLrelrelrelrelrelrelD

uuuuuuuu

 

5

2

),1.0(

2

),1(

2

,25

2

,50

2

,100)Pb(,

106.342223

−×=×+×+×+×+×=
relLrelLrelrelrelrelD

uuuuuu

 

5

2

),1.0(

2

),1(

2

,25

2

,20

2

,50

2

,200

2

,250)Cd(,

103.4522

−×=×+×+++++×=
relLrelLrelrelrelrelrelrelD

uuuuuuuu

 

5

2

),1.0(

2

,25

2

,50

2

,200

2

,250)Hg(,

109.4832

−×=×+×+++×=
relLrelrelrelrelrelD

uuuuuu

 

 

3.4.3  q ÐÑ9*P�)�v;[ }a~   

²³Ä�

2

,

2

,, relDrelbrelB

uuu += 	�»èJ¾	½	

¿	À 4 x01ÐÑ9*P�)�v;[ }a

~r� 1.0"10

−3
, 

3.5  Nq;[��P�) }a~ u

c,rel

 

¾	½	¿	À);[��eM���Î�c

��òY=2 250.00C+23.27	r=1.000 0ÆY=96 033.04C+ 

9 089.32	 r=0.999 6Æ Y=16 358.49C+54.11	 r= 

1.000 0ÆY=7 316.86C+300.71	r=1.000 0ÆA3 Y

���?�	C ��&~	r���Î�,²³oñ

�c�3 }a~)¡¢:åp	ã;[��Nq

P�);[ }a~ã_��»(��� 2)ò

∑

=

−

−++=
n

i

oi

R

relc

CC

CC

npb

S

u

1

2

2

0

,

)(

)(

11

 ( A 3

1

2

n

i

i

R

Y Y

S

n

=

− 

 

=
−

∑

���

) 

A3 b ����ö	S

R

�;[��)��;

[T	n�;[��)��	p�9dÜw)-O

dad�(p=6)	C

0

�ÜwRr67&~(ng·mL

−1
)	

C

�;[ÐÑRr&~(ng·mL

−1
)	C

oi

�I;[Ð

Ñ&~�	��� 2, 

3.6  ��)-O�P�) }a~

p,rel

u  

v�Y�ÜwÐÑ¹º 10 d-O�da	�

»ARr�

C

m;[eT S,^q A � }a~

¡a	I01ã-O�P�)�v;[ }a~

p,

10

rel

s

u

c

=
×

	��� 3, 

� 2  ��������	
�� 

Tab. 2  The uncertainty caused by standard curve fitting 
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