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Determination of inorganic elements in Vitis amurensis by atomic absorption spectrometry

Su Deqi, Liu Tao, Ma Long, Tian Shanshan
(College of Public Health, Xinjiang Medical University, Xinjiang Urumgqi 830011, China)

Abstract: Objective To determine 12 inorganic elements in Vitis amurensis by atomic absorption spectrometry ( AAS).
Methods Samples were dried and crushed with a mechanical device. Weighing 1. 000 O g of crushed Vitis amurensis and
putting into a 150 ml Erlenmeyer flask. Adding 20 ml of acid digestion reagent (HNO,: HCIO, =4: 1 by volume) and
then heated on an electric hot plate. The contents of K, Ca, Na, Mg, Fe, Mn, Zn, Cu and Cr in Vitis amurensis were
determined by flame atomic absorption spectrometry, the contents of Cd, Pb and Se were determined by graphite furnace
atomic absorption spectrometry. Five parallel samples and blanks were required for each Vitis amurensis sample. Results The
correlation coefficient of standard curve determined by atomic absorption spectrometry was 0. 997 9 -0.999 9, RSD was 0. 19% -
4.55% . The contents of K, Ca, Na, Fe, Mn, Cu, Cd, Cr and Se in Vitis amurensis were 11 906.50, 1 409.01, 479.03,
208.80, 8.97, 5.21, 0.06, 0.25 and 1.98 png/g, and the contents of Mg, Zn and Pb were not be detected. Conclusion The
determination of inorganic elements in Vitis amurensis with AAS was good at accuracy and precision; the contents of K, Ca, Na,
Fe and Se were higher; The anti-inflammatory effect of Viiis amurensis might be relevant to its higher inorganic element contents.
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Table 1 ~ Working parameters for flame atomic
absorption spectrometry

Sz Pk L 0 N ZJQ%‘Z)’TE% I
(nm)  (mA) (mA) (L/min) (nm)

K 766.5 4 10 2 0.5
Mn 279.5 5 25 2 0.5
Cr 357.9 5 20 2 0.5
Na 589.0 5 15 2 0.5
Fe 248.3 8 25 2 0.5
Zn 213.9 6 15 2 0.5
Cu 324.8 4 15 2 0.5
Mg 285.2 4 15 2 0.5
Ca 422.17 5 20 2 0.5

K2 R R Mok E S
Table 2 Working parameters for graphite furnace

atomic absorption spectrometry

R B (m) <[E1T> Ei(j;f >leE f;%) i;
cd 228.8 4 15 0.5 "R
Pb 283.3 10 20 0.5 A
Se 196.0 10 20 0.5 okt

1.4 5257k

B 2 R SRR 4K wpk 2 3 BT, BE T
Frb 7 40 C 4 F FHE 8 h 2= T4, 1 I8 HEHLK
BS80S P o
PRICS Oy 28 %y W T 1 1H 8 5 Y B B A5 AE
1.000 0 g # T 150 ml = ffleifiir , In AfSIR + = &
(4 + 1) IRGH W 20 ml, $£2], # 15 min, B
Pt Fn# (200 °C DL ) IE 4k 30 R R 20 T,
TEHG A 15 ml 8 4 7K 4k 52 hn #3525 AR &=
T, 5% 3] 50 ml 25 B b, O Atk # R Z2 Z)
BE L AEA RS TAE 440 F 3% Hi il B2 A =S 1 0 58
JCRE HEFE 2 ml, CPATRES S
1.5 bR

I E bR B ¥ (pg/ml) : K, Ca Mg, Fe Zn,
Cr.Cd J6Z:0.1.00.3.00 .5.00.,7.00.9.00; Na,
Mn . Cu 552 :0.0.50.1.00,1.50.2.00.2.50;Pb J©
2.0.10. 00 ,20. 00 ,30. 00 ,40. 00 .50. 00;Se L% ;0.
1.00.5.00.10. 00 .15. 00 ,20. 00,
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Table 3 linear regression equations and correlation coefficients

TR 2P B E Oy 7 AH X F R for i BR ((pg/ml)
K y=0.2317x +0. 4238 0.9999 0.001
Na  y=-0.0317x +2.2614 0.9979 0. 002
Ca y=-0.0157x +0.2321 0.9986 0.021
Mg  y= —0.6417x +0.9074 0.9996 0. 050
Fe  y=0.0188x+0.1793 0.9998 0.010
Zn  y=0.3779x +0. 4613 0.9997 0.003
Mn  y=0.0150x +0. 4887 0.9998 0. 004
Cu  y=0.0291x +0.3913 0.9998 0. 005
Cr y=—0.0034x +0. 0781 0.9999 0.010
Ph  y=0.3196x +0. 0343 0.9999 0. 0001
Cd ¥ =0.0706x +0. 2347 0.9998 0. 005
Se  y=0.0237x +0.0035 0.9999 0. 0001

2.2 kg el R
R 75 207 VR I AT AEVE BEAT T OIAR [ I A
[ WA S5 A o o M 22 (RSD) 45 2R WLk 4
4 MR

Table 4 Precisions and recoveries(n =5)

Fapa AJRAE JndR (& W {8 EF RSD
- (mg/L) (mg/L) (mg/L) (% ) (%)
K 2.38 2.00 4.37 99.5 0.19
Na 0.09 0.10 0. 20 100. 2 2.19
Ca 0.28 0.20 0.48 99. 1 0.29
Mg 0 0.10 0. 10 100. 5 1.52
Fe 4.18 4.00 8. 17 99.9 0.16
Zn 0 0.10 0.10 100. 1 1.48
Mn 0.18 0.20 0.38 99. 8 0. 67
Cu 0.10 0.10 0.20 99.5 1.72
Cr 0.01 0.10 0.10 99.3 2.82
Pb 0 0.10 0.10 100. 8 2.12
Cd 0 0.10 0.10 99.7 4.55
Se 0. 04 0.10 0.12 100. 2 3.69

TE K, Na, Ca Jg B 7 WO B 100 A5 00 % 45 5, npr i 1 ml,
2.3 FEaNE
WA A ICEK Zn Mg Fl Pb KK, HoAh 45
FoT R GRS RILES,
25 BB A TR S TP A B TR e 45 R
Table 5 Analytical results of grape samples from Turpan( wg/g)

o BB A T T 5 g LIS
- (n=35) (n=3) (n=3)
K 11906. 50 4880. 13 6711.93
Ca 1409. 01 869. 54 924.32
Na 479.03 227. 81 237.70
Mg A 586. 80 447. 31
Fe 208. 80 66. 80 37.71
Zn A 4.38 3.29
Mn 8.97 1.46 0. 69
Cu 5.21 6.21 5. 64
Pb KA E sl A
Cd 0.06 A A I A
Cr 0.25 E sl E sl
Se 1.98 PRl Rl

T 8RS A SCEk9] .
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