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Determination of elements in tea seeds by inductively coupled plasma atomic
emission spectrometry
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Beijing 100094, China)

ABSTRACT: Objective To analyze the etal elements in tea seed, so as to provide a reference for tea seed
utilization. Methods Rapid quantitative analysis for elements As, Ca, Cd, Cr, Cu, Fe, K, Mg, Mn, Na, Pb, Se
and Zn in tea seeds was carried out by the high-pressure sealed microwave digestion combined with inductively
coupled plasma atomic emission spectrometry. Results The content of each element in tea seed were as fol-
lowing: Mg (1652.23 mg/kg), Ca (1 026.36 mg/kg), Mn (122.44 mg/kg), Na (37.77 mg/kg) , Cr (7.58 mg/kg),
Cu (9.11 mg/kg), Fe (58.17 mg/kg), Zn (17.59 mg/kg) and K (9191.29 mg/kg), while, As, Cd, Pb and Se were
not detected. Method recoveries for all the elements used in this research were between 89% and 113%. Con-
clusion The method established in this research satisfies the analysis requirements of element in tea seed.
Contents of potassium, magnesium and calcium are of high lever in tea seed, while sodium content is relatively
low. Tea seed is rich in minor elements such as manganese, iron, zinc and chromium.

KEY WORDS: inductively coupled plasma atomic emission spectrometry; elements; microwave digestion; tea seeds

B 2il=R (31101251, 81202612)
Fund: Supported by the National Natural Science Foundation of China (31101251, 81202612)
*BIES: , , E-mail: hqy197664@163.com

*Corresponding author: HUANG Jian-Ying, Assistant Researcher, Key Laboratory of Space Medicine Fundamentals and Application, China
Astronaut Research and Training Center, No. 26, Courtyard Beiging road, Haidian District, Beijing China. E-mail: hqy197664@163.com



266 5
8 , :As Ca Cd Cr Cu Fe K Mg
Mn Na Pb Se Zn 1000
(1.2 mg/L; 30 ; =99.999%,
; (GR), , Thermo fisher
: 1.2 Hm5matE
’ ’ (Camellia sinensis L),
’ 50 g ,
30 ,
0.5g¢, , 10 mL
' ’ 1mL 30 min,
(ICP-OES) ’
[3-7] ) )
ICP-OES , 1 : !
13 100 mL ,
3 y 1] 1
1 #MRERZE
1.1 XE5iR7 1.3 B IIEEH
Agilent 725-ES
, : XH-800B (8101 2 3
=1 WEHRRER
Table 1 Microwave digestion procedure
(W) (min) (kPa) (C) (min)
1 5 600 120 5
2 0~1000 2 1000 140 10
3 2 1400 160 10

*2 BRBAFETHRERTRHALEMNT RN

Table 2 Working conditions of inductively coupled plasma atomic emission spectrometer

1.2 kw
200 kPa
15 r/min
3
15s

15 L/min
1.5 L/min
5s

30s
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Table 3 Elemental analysis line

As Ca Cd Cr Cu Fe K
(nm) 193.696 317.933 226.502 267.716 327.395 238.204 766.491
Mg Mn Na Pb Se Zn
(nm) 280.27 257.61 589.592 220.353 196.026 213.857
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1000mg/LAs Cd Cr Cu ’ !

R 0.995,
Fe Mg Mn Pb Zn Se 2mL 5 5
1000mg/L Ca K Na 20mL 100 mL ' ’
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Table 4 Concentration gradient for standard curve

(mg/L)
I II I v \% VI VI
1 As 0 0.006 4 0.032 0.16 0.8 4 20
2 Cd 0 0.006 4 0.032 0.16 0.8 4 20
3 Cr 0 0.006 4 0.032 0.16 0.8 4 20
4 Cu 0 0.006 4 0.032 0.16 0.8 4 20
5 Fe 0 0.006 4 0.032 0.16 0.8 4 20
6 Mg 0 0.006 4 0.032 0.16 0.8 4 20
7 Mn 0 0.006 4 0.032 0.16 0.8 4 20
8 Pb 0 0.006 4 0.032 0.16 0.8 4 20
9 Zn 0 0.006 4 0.032 0.16 0.8 4 20
10 Se 0 0.006 4 0.032 0.16 0.8 4 20
11 Ca 0 0.064 0.32 1.6 8 40 200
12 K 0 0.064 0.32 1.6 8 40 200
13 Na 0 0.064 0.32 1.6 8 40 200
#x5 BRERELEHERHEERE
Table 5 Standard curve and the correlation coefficient of each element
R
1 As Y=65.7X+13.7 0.9998
2 Ca Y=108865.7X+323562.1 0.9968
3 Cd Y=1620.2X+431.1 0.9996
4 Cr Y=798.7X+182.6 0.9997
5 Cu Y=2451.9X+502.2 0.9998
6 Fe Y=805.6X+210.3 0.9996
7 K Y=586.8X+973.4 0.9999
8 Mg Y=4655.7X+1248.2 0.9997
9 Mn Y=5113.4X+1311.3 0.9996
10 Na Y=4041.3X+10778.9 0.9996
11 Pb Y=33.2X+9.0 0.9997
12 Se Y=23.2X+8.8 0.9998
13 Zn Y=1596.6X+423.2 0.9996
F*6 BEULEHHR
Table 6 The detection limit of each element
(mg/L) (mg/L)
As 0.020 Mg 0.010
Ca 0.050 Mn 0.002
Cd 0.010 Na 0.040
Cr 0.003 Pb 0.080
Cu 0.001 Se 0.030
Fe 0.008 Zn 0.007

K 0.060
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Table 7 Thirteen elements content in tea seed

(mg/kg)

(mg/kg)

As /

Ca 1026.36
Cd /

Cr 7.58
Cu 9.11
Fe 58.17
K 9191.29

Mg 1652.23
Mn 122.44
Na 37.77

Pb /

Se /

Zn 17.59

8 FBULEMREYHRELER
Table 8 Results of elements recovery test

% %

As 9% Mg 107

Ca 113 Mn 101
Cd 102 Na 97
Cr 100 Pb 101
Cu 96 Se 108

Fe 104 Zn 102
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