KOREAN J. FOOD SCI. TECHNOL.
Vol.- 15, No. 3 (1983)

FEFRxaihie st aREH AlESE
- ki REBED EX W BXPWETI BB -

BN T - HiedE
sefeista e AETU
(19839 19142 H4)

Preparation Method for Atomic Absorption

Spectrophotometry of Food Samples

— Comparison of Dry, Wet and Aqua-regia Methods—

Soon-Ja Woo and Si-Saeng Ryoo

Dept. of Food Technology, College of Agriculture, Korea University
(Received January 14, 1983)

Abstract

Aqua-regia method is reported for simultaneous determination of potassium, sodium, calcium,

magnesium, zinc, manganese, copper and iron in high-fat fish tissue. Samples are digested with conc nitric

and conc hydrochloric acid in a volumetric flask. After digestion, aqua-regia extracts of samples are analyz-

ed by direct flame atomic absorption spectrophotometry. The aqua-regia method is compared with dry ashing
method and HzSO«-HNOs method. For quantitative determination of calcium, magnesium and zinc, the aqua-
regia method and dry ashing method are superior to H,SO,~HNO, method. In case of the other elements—
potassium, sodium, manganese, copper and iron—the three methods gave the similar results. Because
samples can be processed by aqua-regia method easily, rapidily, cheaply and safely, aqua-regia method is
suitable for the routine preparation of a large number of samples simultaneously.
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Table 1. Analytical conditions of atomic absorption spectrophotometer

(Pye Unicam SP192)

Condition Lamp current ) Wave length Air Acetylene
Element (mA) Stit (nm) Gas (litre/min) (litre/min)
K 8.0 Q.4 766.50 Fuel lean 50 10
Na 5.6 0.4 589.00 Fuel lean 5.0 10
Mg 4.5 0.8 285.00 Stoichiometric 5.0 12
Ca 4.5 0.8 422 .67 Stoichiometric 5.0 1.2
Zn 7.0 0.4 213.90 Fuel lean 5.0 L0
Mn 8.5 0.4 279.48 Fuel lean 5.0 10
Cu 4.0 0.4 324.75 Fuel lean 5.0 10
Fe 10.5 0.4 248.33 Fuel lean 5.0 L0
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Table 2. Contents of various elements in yellow corvenia: by dry, wet and new-wet method

(dry basis)

method Dry(n=10) Wet(n=7) New-wet (n=10)

Element Meant S.D. MeantS.D. " Meant S.D.
K (»g/100g) 773+62.8 778+88.5 774+76.2
Na (mg/100%) 446+133.8 368+171.4 4101 155.0
Mg (%g/100g) 156+6. 4 149+7.0 158 +4. 4
Ca(=g/100g) 3,150+£709.3 1,301£736.9 3,2011+955.8
Zn(ppm) 40.90%3. 985 32.12110. 033 40.67+3. 517
Mn (ppm) 4.86+2.734 5.17%+1.251 5.6912. 442
Cul(ppm) 35.01+74.673 6.14+7.241 1.931 1. 447
Fe (ppm) 63. 74+28. 970 60.00113.813 52.10+22. 181

Dry . Dry ashing method

Wet . Digestion with H,SO,+HNO; solution

New-wet . Digestion with aqua-regia

Table 3. Contents of various elements in anchovy by dry, wet and new-wet method

(dry basis)

method Dry(n=3) Wet(n=3) New-wet (n= 3)
element Mean+S.D. Meant S.D. MeantS.D.
K (»g/100¢} 988+ 23.9 1,041+107.4 983+ 55.9
Na(mg /1008 ) 613+116.7 886+322.5 681+115.5
Mg (mg/100g) 203+ 7.3 245+ 30.1 208+ 6.4
Ca (mg/100g) 2,768. +£105. 2 1,5361+142.3 2,885+ 79.8
Zn (ppm) 82.83+0.96 60.68+4. 30 80.52+3.17
Mn (ppm) 42.5212,.07 35.27%1.38 39.45%+0.21
Cu(ppm) 48,42+43.38 3.61%0.58 6.11+1.28
Fe(ppm) 205, 17£10.68 153.87110. 44 191. 83t 16. 56
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Fig 1. Confidence interval of Mg, Ca and Zn contents by three different method in yellow corvenia

(dry basis)
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Fig 2. Confidence interval of Ca,Zn,Mn, and Fe contents by three different method in anchovy
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able 4. Variation’s coefficient of element’s contents in yellow corvenia and anchovy by three methods

(dry basis)
w Dry(n=10) Wet(n=7) Net-Wet(n=1 0
Sample

Element Y. C A Y. C A Y. C A.
K 0.081 0.024 0.114 0.103 0.098 0.057
Na 0.300 0.190 0.466 0.364 0.378 0.170
Mg 0.041 0.036 0.047 0.123 0.028 0.031
Ca 0.225 0.038 0.566 0.093 0.299 0.028
Zn 0.097 0.012 0.312 0.071 0.087 0.039
Mn 0.563 0.049 0.242 0.039 0.429 0.005
Cu 2.133 0.896 1.179 0.161 0.750 0.210
Fe 0.455 0.052 0.230 0.068 0.426 0.086

Total Mean 0.325 0.261 0.195
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