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, , STD1-STD4 1% Ca P
1
1 (g mL™ Y
STD1 Q 00 Ca(1%),P (1%)
STD2 Mg Cd Be Cu Mo Pb
12 5 12 10 11 10 10 Ca(1%),P (1%)
STD3 Al Fe Co In Mn Ni
10 6 13 10 10 12 13 Ca(1%),P (1%)
STD4 B Ba Cr La \% Y
10 11 10 10 12 10 Ca(1%),P (1%)
STD5 Ca P
5% 5%
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, 8L HNO: ImL HDO: ) ImL HCI SmL HLO
, 150V 10min, 360N Snin,
, , 120 InL
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311 [6] 35T
1 0000g 11 £
% 25
' 2 , g
200 1h; 300 , , 7
550 4h , 15t
, ImL ’ 8:1:;:0 8:l:IJ:5 5:l:ll:5 3:;:1:5 8:01.5:1:5
10mL , 2 HNO,:H,0,:HCI:H,0 ¥/mL
[7
312 1
Q 1000g 11
, 2 SmL Q 5mL , , 24h
) 120
ImL , , 10mL ,
2
313
23 ,
32

ICP-AES



1424 26

: ( 1 ), HNO3s-HCIFH0-HO (8 1 1 5)
[8,9]
33
3
(9 RD) RD 2
Q 50% —5 06%
2 (n=11, w(B) /ug g
S ] ] RD (%) RD (%) RD(%)
Al 239 212 259 220 108 12 15 Q92 Q51 4 69
Fe 751 749 686 8 11 29 103 152 420
Ca 28513 28295 26270 144 235 1820 Q 50 Q 83 6 93
Mg 2168 1913 2008 36 53 116 166 277 578
B 8 59 7 59 q 70 Q1 Q3 Q76 122 395 7 87
Ba 111 5 113 84 1 23 Q25 353 2 06 Q22 421
cd Q79 Q 83 Q 61 Q 04 Q07 Q 06 5 06 8 43 q 09
Cu 24 2 13 4 285 Q6 Q 64 171 2 48 477 60
La 16 63 16 00 14 88 Q36 Q55 102 214 341 6 82
M n 48 64 47 89 37 54 Q 58 102 163 119 213 433
P 37729 36335 37325 267 1005 1995 Q71 277 534
Pb 14 1 13 4 195 Q21 Q3 148 149 224 7 58
Sr 36 15 33 23 29 00 Q71 105 Q11 19 316 Q 38
Ti 12 66 11 65 14 20 Q18 Q23 115 146 197 8 07
v 572 5 49 7 39 Q 06 Q23 Q39 114 41 5 28
Zn 193 188 148 285 28 17 147 149 7 91
RD
RD: 13 16 2 16 1 16
2 , 3 16 48 RID%
, RD % : 1 16 2 16
13 16 : RID% 81 25%
[9]
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GBW 08551 ( ) 11 .,  JA90-750
ICP-A ES( ) :
Q 17%—6 67%, 97. 6%—10Q 6%, 3
3 (RE) (n= 11, g mL™ ")
Fe" Ca Mg Cd Cu Mn P" Pb zZn
Q o1 Q 09 Q 09 Q 009 Q 02 Q 004 Q23 Q 13 Q 004
Q 107 201 732 Q 064 17 2 8 41 135 Q 58 170
Q 105 197 747 Q 067 17 2 8 32 13 Q 54 172
RE (%) 2 03 - 197 - 403 - 403 Q17 1 03 385 6 67 - 122
Al B Ba La N i Sr Ti v Y
Q 09 Q 015 Q 007 Q 03 Q 04 Q 04 Q o1 Q 04 Q 006
22 42 32 41 28 06 6 32 7 36 35 56 7 07 6 16 6 71
12 61 22 35 18 2 138 2 48 25 61 216 122 168
10 00 10 00 10 00 5 00 5 00 10 00 5 00 5 00 5 00
(%) 08 1 100 6 98 6 98 8 97. 6 99 5 98 2 98 8 100 6
c* [wB) /10 2]
35
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4
4 [n= 20, w(B)/ vy g *]
Al Fe Ca Mg B Ba Cd Cu
87 2 307 3 34057 1765 6 69 90 36 - 7. 06
239 9 752 3 28473 2170 8 55 111 5 Q 80 23 9
La Mn P Pb Sr Ti Vv Zn
18 7 388 41095 - 393 8 76 6 72 132 9
16 62 48 62 37757 14 12 36 01 12 61 571 195 4
4
ICP )
( ) : :
CaP ;
, Al Fe Cu Zn
15-3 , Cd Pb ;
CaLaP SrvVv ,
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D eterm nation M ethod of M icroelanents h Skn
of Rana Dybowskiiby ICP-AES

Hou Tian-Ping WANG Song-Jun® Hou Yue’
(JilinN omal Institute of Engineering and T echnology, Changchun 130052, P. R. China)
a(Suzhou U niversity of Science and T echnology of Chemistry and B icengineering, Suzhou, J iangsu 215011, P. R. China)
b(College of Engineering, |ov a StateU niversity, Ames, IOWA 50011,USA)

Abstract M ethodsof preparation ssmplew ere studied comparatively for complex frog skin tissue
organisn of Rana dybow kii by microw ave assistant digestion, w et process digestion of nitric acid-
hydrogen peroxide, and dry ashing process of low temperature Optimally method of preparation
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sanplew ere confirmed by method of mathem atical statistics Them ethod of m icrow ave digestion have
characteristics of conauming short time and better digestion for organisn and good uniformity. The
systam of acidic ©lvent HNO3z-H202-HCI-HO by condition of phased output pow er w as A dopted for
thematrix matching to elim inatematrix interference Themacrooonstituent and trace elenentsof rana
dybow kii &kinw ere detected by ICP-A ES Thismethod w as verified by national pork liver standards
GBW 08551 T he relative error isbetween at Q 17% —6 67%. The recovery isbetween at 97 6% —
10Q 6%. The detection data all satify standardsof biological tissue detection
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