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Application of Quick Analysis of the Frog Sample
Using the Microwave Digestion by ICP-AES

CHANG Ping' YI Wei’ SU Wei-na’

(1. College of Earth Exploration Science and Technology Jilin University Changchun 130026 China; 2.
Analysis Test Center Jilin University Changchun 130026 China)

Abstract: By using the microwave — assisted method to digest the sample of forest frog’ s liver bone en—
dothelial and skin tissue the research took 30 min to complete the whole pre — process including weighing di-
gesting and calibrating the volume of the sample. With the help of the Inductively coupled plasma spectrometry
method it took only 1 min to detect 22 elements in one sample. It is quick convenient accurate and preciser
than the conventional wet digestion and dry ashing sample preparation method. This research used 15 min to
digest the sample using microwave and the power was set to 360 W. The mixed acid system was HNO, — HCI

-H,0, - H,0 whose ratio was 8:2:2:3. Using the microwave method to digest the sample of frog’ s skin
greatly shortened the period of analysis procedure. Choosing the standard solution medium matching method
could eliminate the interference of the medium. At the same time using the inductively coupled plasma atomic
spectroscopy method the constant and trace elements in the sample of forest frog tissue could be easily detec—
ted. This method was verified according to the national liver standard GBWO08551. The relative error value of
the result was tested between 0.17% ~6.67% and the relative standard deviation value was between 0.47%

~ 4.94% . Every detection index met the testing requirements of biological samples and the result was satisfied.
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Tab.1 Conditions of microwave working and ICP - AES
ICP - AES Work parameters of ICP — AES Work parameters of microwave
/min T/C PIW
Disposition ~ Paramenters Disposition Paramenters ~ Process Time Temperature Power
R.F
1.15 kW 25's 1 5 120 160
Transfers power Inteqral time
16 L/min 3 mL/min 2 10 200 360
Cooling gas flow ample life capacity
1 L/min 0.5 L/min 3 15 0
Assistant gas flow Carrier gas flow
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Tab.2 The standard solution concentration

Number Analytic elements

STD1# standard

. 0.00 10 g/1L( Ca P)
Concentration/( g * mL ™)
STD2# standard Mg Cd Be Cu Mo Pb Matrix
Concentration/( pg * mL™") 12.5 12 10 11 10 10 10 g/L( Ca P)
STD3# standard Al Fe Co In Mn Ni Matrix
Concentration/( pg * mL™") 10.6 13 10 10 12 13 10 g/1( Ca P)
STD4# standard B Ba Cr La A% Y Matrix
Concentration/( pg * mL™") 10 11 10 10 12 10 10 g/L(Ca P)
STD5# standard Ca p
Concentration/( g * L.™") 50 50
2.2 35¢ 0 2 53
N 10 |
. B £50:559 ¢ 3
25
JICP - AES E 20
3 Z 15
° 10
( 1) HNO, - HCI - H,0, - H,0( 8:2:2 5
VimL
Oa-150 W_t(min)mb-360 W_t{min)ge-3 _((min)
2.3 13-14 17 1
) Fig. 1  Condition of microwave digestion
(1), (I)2
GBWO08551 N N A (RE) .
( RSD) 3.
3 GBW08551

Tab.3 Test results standard substance GBW08551 by digestion wet and microwave

GBWO08551 Average RE/% Relatively error
Element Recommend Wet Microwave Wet Microwave
Fe 0.105 0. 106 0.107 0.950 1.910
Ca 197.000 196. 500 201.000 -0.250 2.030
Mg 747.000 743.000 732.300 -0.540 -1.970
Cd 0.067 0.350 0. 064 >100. 000 -4.480
Co 0. 100 0.110 0.110 10. 000 10. 000
Cr 0.200 0. 190 -5.000
Cu 17.200 17.410 17.200 1.220 0.000
Mn 8.320 8.490 8.410 2.040 1.080
Mo 3.800 3.660 -3.680
P 1.300 1.302 7 1.350 0.210 3.850
Pb 0.540 0.580 7.410
Zn 172.000 173.800 170. 000 1.050 -1.160

n=20 w(B) =10"° 1077,
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Tab.4 Test results of liver.bonepowder of frog by digestion wet and microwave

C ) « ) « ) C )

Liver( wet) Liver( microwave) Bone powder( wet) Bone powder( microwave)
Elements
AverageRSD /% AverageRSD /% AverageRSD /% AverageRSD /%
Al 55.05 3.44 58.1 0.52 127.3 1.07 114.3 1.66
Fe 371.1 1.57 353.9 1.05 341.1 4.33 324.4 0.55
Ca 1563 1.21 1582 0.19 92 817 0.49 93 742 0.48
Mg 833.4 0.83 843.7 0.21 2559 0.48 2 889 0.33
B 6.84 3.36 8.47 0.47 7.42 3.91 12.77 1.64
Ba 65.18 1.64 64.91 0.81 129.6 1.08 128.9 0.23
Be 0.84 5.39 0.73 6.21
Cd 1.92 2.84 1.78 3.66 0.53 9.96 0.55 3.64
Co 1.07 0.93 1.98 0.76
Cr 1.47 4.08 2.14 3.51
Cu 104.8 6.86 102. 4 0.73 32.23 6.59 30.36 2.29
La 2.38 4.42
Mn 14.76 1.81 17.17 1.08 72.71 0.43 70.48 0.45
Mo 0.65 6.15 0.6 6.67
Ni 0.46 5.49 0.56 6.31
P 14 080 0.89 15 375 0.58 88 398 1.45 88 909 1.08
Pb 6.63 5.06 0.32 7.94
Sr 2.72 3.2 2.55 2.55 103.7 1.09 104.3 0.91
Ti 3.64 3.3 3.09 4.38
0.26 5.88 10.5 6.69 10.27 5.8
Y 0.46 3.3 0.36 4.23
Zn 113 1.67 110.5 1.67 163.2 1.15 210 1.05

n=20 w(B) =10"° 107,
3 4 2

Cr-Mo.Pb

2.4

GBWO08551( ) 11
0.17% ~6.67% 97.6% ~100.6% 5.

2.5
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Tab.5 Result of accuracy and recovery

Elements Fe" Ca Mg Cd Co Cr Cu Mn Mo P’ Pb Zn

Average 1072 201 732 0.064 0.11 0.19 17.2 8.41 3.66 13500 0.58 170

1050 197 747 0.067 0.10 0.20 17.2 8.32 3.80 13000 0.54 172

Recommend
Error 22 4.00 -15 -0.003 0.016 -0.01 0.00 0.09 -0.14 500 0.04 -2.0
RE/% Accuracy 2.09 2.03 2.01 -4.48 10.0 -5.0 0.00 1.08 -3.68 3.85 7.41 -1.16
Elements Al B Ba Be In La Nb Ni Sr Ti \Y Y

22.42 32.41 28.06 6.27 591 6.32 5.76 7.36 35.56 7.07 6.16 6.71
Test add standard

Test 12.61 22.35 18.20 1.26 0.98 1.38 0.87 2.48 25.61 2.16 1.22 1.68

10.00 10.00 10.00 5.00 5.00 5.00 5.00 5.00 10.00 5.00 5.00 5.00
Add standar quantity

recovery 98.1 100.6 98.6 100.2 98.6 98.8 97.8 97.6 99.5 98.2 98.8 100.6

* o(B) =107,
6

Tab.6 Test results of frog tissue

Elements

Frog tissue Al Fe Ca Mg B Ba Be Cd Cu Co Cr

Liver 58.1 353.9 1582 843.7 8.47 64.91 0.84 1.78 102.4 1.07 1.47
Bone powder 114.3 324.4 93742 2 889 12.77 128.9 0.73 0.55 30.36 1.98 2.14

Endodermis 87.2  307.3 34057 1765 6.69  90.36 7.06
Scarfskin  239.9  752.3 28 473 2170 8.55 111.5 0.8 23.9
Elements
Frog tissue La Mn Mo Ni p Pb Sr Ti v Y Zn

Liver 2.38 17.17 0.65 0.46 15375 6.63 2.55 3.64 0.26 0.46 110.5

Bone powder 70.48 0.6 0.56 88909 0.32 104.3 3.09 10.27 0.36 210
Endodermis 18.7 38.8 41 095 39.3 8.76 6.72 132.9
Scarf skin  16. 62 48.62 37757 14.12  36.01 12.61 5.71 195.4

n=20 o(B) =10"°.
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5 : N N
Ca-P.Mn.Sr.Zn Cd.Cu.Cr Pb Al.Fe.Cu-Zn
1.5~3.0 Cd.Pb
Ca-La.P.Sr.V
1 . J. 2006(3) : 33.

2 ) . 2003 28( 1) : 15 - 16.
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