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Fourteen kinds of elements in teas from Fujian province
Wang Wenwei Luo Hedong Zhou Na Bai Yanyan

(Xiamen Municipal Center for Disease Control and Prevention Fujian Xiamen 361021 China)

Abstract: Objective To understand the content of fourteen kinds of elements including plumbum arsenic cuprum

ferrum manganese zinc cadmium aluminum selenium nickel chromiumo cobalt stannum and stibium in teas
collected from different areas with different categories in Fujian so as to provide a scientific basis for the development of tea
resources. Methods Inductively coupled plasma mass spectrometry with microwave digestion was developed to determine
the content of Pb As Cu Fe Mn Zn Cd Al Se Ni Cr Co Sn and Sb from nine categories of teas in Fujian
province. Results The content of 14 kinds of elements in 9 categories of teas were: Mn 135 — 1797 mg/kg Al 69 -
1126 mg/kg Fe 37 -371 mg/kg Zn 3.93 —90.05 mg/kg Cu 2.25 -43.66 mg/kg Ni0.95 -7.40 mg/kg Pb 0.29
-5.45 mg/kg Cr0.10-2.39 mg/kg Co0.018 —0.67 mg/kg Se 0.020 —0.68 mg/kg CdO0.014 —0.24 mg/kg As
0.023 -0.30 mg/kg Sn 0.010 —0.49 mg/kg and Bi 0.006 - 0. 073 mg/kg. The qualified rate for Cr Cd and As was
100% and that for Pb was 99.1% . Conclusion The contents of Mn Al Fe Zn and Cu were abundant in teas from
Fujian province. The pollution of hazardous elements Cr Cd As and Pb was low and the content of elements in teas was

varied with the areas of production and categories.

Key words: Tea; elements; inductively coupled plasma mass spectrometry

N N GB 2762—2005 »
o Smg/kg * o
1
:2010-09-08 (ICP—MS) 9
(WQK0624)

14

E-mail :luohedong@ 126. com °



—266— CHINESE JOURNAL OF FOOD HYGIENE 2011 23 3
1 10. 0 pg/ml N o
1.1 CNAS
2006—2008 N o
112 15 2
8 10 11 8 2.1 14
7 18 28 9
o ( . . N
1.2 . 80 ). ( N
X~ 18 ). ( 7)) (
CCT ; Milestone ) 112 14
Milestone ;GM200 2. 0.29 ~5.45 mg/kg
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min 127 -
80 °C 966 mg/kg 457 mg/ke
25 ml. ICP-MS 1 N 2
? 802.966 mg/kg.
° 2.1.3
1 ICP-MS 88 ~
Table 1  Instrument configuration of ICP-MS 183 mg/kg .
2.1. 4
(W) 1200 c) 2 11.74 ~
(mm) 189 (r/min) 30 '
(ms) 10 67.72 mg/kg o
25 (L/min) 13.0 2.1.5
(L/min) 0. 80 (L/min) 0.78 585 ~
1.4 38.51 mg/kg o
2.1.6
o 2.19 ~5.49 mg/kg
RSD <10%
86.7% ~102.5% - 2.1.7
GBWO07605 0.71 ~2.28 mg/kg 112

1 5.45 mg/kg
5 mg/kg.



—267—

14

06°0 671~ LF0 81070 STOO~800°0 1170 SL'O=01"0  €€0°0  1F0°0~+10°0  FP0 TOO~O0E0  0LOCD 960°0~SS0T0  TO0S 09°6L~RLTF L I A
1L°0 00°1~6E°0 01070 +I0°0-900°0 0€0°0 €S0°0~8ID°0D  €FD0 6SD°0~0T0°0  €£°0  tPO~LI°0  8F0°0 ©LOO~ET0°0 ERLF 9069~ €0°FE L 1 HRE
82T SPIE~€9°0 91070 1T00-E10°0 620 670~ 86070 TI°0 ¥TO-IP00 9F0  SED-EE°D TL0 DE0-LEDD  LO'91  OTLT- 659 81 T HEH
LS 91'¢~65°0  €10°0 910°0~800°0  91°0  +TO~0I00  190°0  SI0~8I00  tFO 8OO~ 11°0 11°0  8L°0~£20°0  +L°11 +S6l~€6°€ 8T B EIE
cel 00°Z~L9°0 110°0 €10°0~600°0 TBO'0 S60°0~€90°0  TFOO  SSOO~BTO0 L6000  FLO~950°0 010 RLO~SPD0  O8°1Z 11792~ 60°S1 11 E- +4
[ 6L7 1~ 8L°0 TTO'D  1E0°0~ €10°0 890D BROTO~EPO°O0 19070 0QLOTO~ESOO 0TO TTO-LLO 0170 T1'0~-980°0 89'6T FF'ce~897IT 8 M MAr
69°1 ST~ €Tl 0F0°0 990°0~9Z0°0 010 LITO~890°0  8S0°D SLOTO~0SOT0 0T ¥TO~91°0 6L0°D  01°0~990°0 tI'FE  BY6E~ 86797 1 MW HFIEW
L8°1 0L T~T0°1 6E0°0  E€L0TD~9I0°0 810 ZED~TROC0  FSOTO L90°0~6£0°0  £F0 LSO~ 91°0 TI°0 DT0~L80°0 TLLY9 SD06~ LETS 8 W EG¥T
60 €6°1~95°0 S10°0 6T0O°0~LO00 FED0  £1°0~S90°0  1SDO0 96070~ TTOO  STOO  0E00~0ZOD  L90°0  11°0~9E0°0  L6°9F 8P SS~ €L78E 01 MM g mA
Hh g e [ T T ) Erde [EERCASTHEC S Hia [ e R B B Gy [EERCESTE S He [ T4 W H) g e [ERFEEH BiErdk R . Tl e
b4 # ki Bl i 4 &
66°91  9T°ST~1E' 11 LI'v  68F~FIE  0T'0 €T°0~ €10 Ly €66 ~ T6E o1 1~ 9 870 L9°0~ET°0 5| 80T~ 69 L s FAEk
69°€1  THLI=-9S11  6F'S TEL~-01'F  LED Ly 0=2T0 959 648~ PLE 88 €01~ 6L LED 1€°0~2€°0 1 €81~ 66 L 094 HRE
99 09°8~ 68T $6°T £E°E~€€°T TE°0 St0~ 6170 1Z11 8891 ~ €28 LET 9zT~ 1T1 o L0~ L10 z<9 PSOT~ #9181 I HE
[ 12°6~62°C 1£°¢ FTE~S6°0 1£°0 L90~T170 0€01 LELT~ 0LS 26 8¢~ LE w0 1L0~2T°0 99t S78~ 981 8T B L]
LS°L LT 8~ €69 61°C T~ 661 €0 FEO~ 1170 +6T 1+6~ <€l 88 801~ 1€ £2°0 LSO~ 0170 969 e~ S8F 11 E-2 +4
0L'6 0T 11~+9°L £T°€ LLTE~S8'T 8T°0 SEDT0-8I00 669 €76~ SLS 28 €81~ 6L a1 <07~ €870 996 9711~ 098 8 ME MHF
8876 €9°01~¢T°8 9T LOTE~ L1 81°0 12°0~21°0 8t 80€ ~ THE 26 #01~ 08 LF0 L8O~ 10 zo8 ve6~ v¥9  SI MEEW  FFE
I8¢ 99°Er~T6°6T  tE'S 0FL~t0'F  9F°0 NENANI] 8L 80E1~ 0£€ €81 1LE~ +F LF1 68T~ €870 L1 861~ 9F1 8 W YL
€£°61  OLET-9LPT  Ob'F  TEE-9T°E TED r°0~81°0 9.8 LS9~ 9Lt 06 86~ 18 T L0~ 810 LEL 091-v6 01 MM M
T Gr e [ B R T ) G e WREH T FE B R T WA ETEH WG [ B R T T g e EBRH WEid EREH Tl o
[ i Eel 5 ¥ ] ]
(8y,Auw) souraord uetlng woiy sea) jo s3L1050)E0 JUSISJIP UL SIUSWS[I JO SPULY UIINOJ Jo JU|U0D BY] | 2[qe],

EEEWHE vl chfoEk Wl BER 13



—268— CHINESE JOURNAL OF FOOD HYGIENE 2011 23 3
2.1.8 o
NY 659—2003 80
5 mg/kg 0.22 ~1.48 N N o
mg/kg NN
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mg/kg N N 50 ~
. 200 pg/d ° . 2
0.1 mg/kg 0.1 mg/kg o 0.32 mg/kg
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80%
0.1 mg/kg 0.2 mg/kg ®
0. 030 mg/kgo
2.1. 14 o
0.010 NN
~0.040 mg/kg 0.02 ~0.03 mg.0.02 mg.50 ~
0. 040 mg/kg 0.010 200 pgo B, B,
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3 0.31.
3.62 mg/kg
o cr? Cr'?
Crt?
N o Cr**
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— 5 mg/kg. 3
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Table 3 The comparison of average level of some elements in ~3
teas between Fujian province and other regions (mg/kg) 1/7~1/9.
3 s 7 o
674.11 £271.58 344.06  259.78 621 £102. 1 oL
457 £326.43 309 +120
116.44 +£35.43 223.89 305.03 121.4 £14.2 X
36.28 +18.41 120.97 69. 24 75.5 +39.4 > °
14.22 +10.23 36. 66 57.48 12.1+£2.9 N N N 5
3.62 +1.28 3.2+2.6
1.42 0. 051 0.61 1.9 ’ ’
0.62 +0.49 4.61 5.59 °
0.31 £0.084
0.32 0. 13
0.12 +0.077
0.090 +£0.026 °
0.058 £0. 025
0.020 £0.011
1
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