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Investigation on Heavy Metal Content in Large Leaf Species of Pu’er Tea in Dali, Yunnan Province
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Abstract; Seven of metal elements ( Al,As,Cd,Cu,Mn,Pb and Zn) were measured by inductively coupled plasma mass spectrometry
(ICP-MS) in 15 kinds of large leaf species Pu’er tea (7 species of Pu'er ripe tea and 8 species of Pu’er raw tea) from Yunnan Dali.
The results showed that the content of metal elements in Pu’er ripe tea and Pu’er raw tea was significantly different; the order of the met-
al contents was, wy, >wy, >w,, >we, > Wy, >W,, >wWe. The content of Cu, As, Pb and Cd in tea is well below the national standard,
which showed the tea is of good quality and safe for drinking. Al, As, Cd, Cu, Mn and Zn content in Pu? er raw tea were lower than
those in Pu'er ripe tea, and Al and Mn, As and Cd, Cu and Zn in Pu'er raw tea were showed the significant positive relations.
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1.1 #t#
2014 4, AT 3R W 7 X 75 3 3850 A= 248
8 i, A T .

S T AR A R G 4t , S5 K 3428 Milli-Q
A KA AR PR UERS IO & B Z ORI G iR
HEVS W (AL, As, Cd, Cu,Mn, Pb I Zn) (£, %HE
#£,8500 —6940) .
1.2 MERIAELM

BT S 2 55 [ Agilent 7 700 e HL S
G BT B (ICP-MS) . AT A Li, Co,
Y, Ce, T1 I8 &5 45 fE ¥ W ( 35 B Agilent, 5188 -
6564) , INHRIE BN B XA 46 8 M i+ 6 R i
DAL ) Rh, Re ARifERE .

ICP-MS TAE &A% 4K 1. 03 L/min; 55 fb % i
& 2 °C;RF I 1 550 W SRAEIRJE 10. 0 mm; BE 3
R 0.10 v/s; TR He 80 MR

PRSI TR 2. 000 g & FHEIE I b,
A V(HCIO,): V(HNO,) =1:5 (IR 30 mL, fil 3%
A, AR5 B L AR B R, B E T
OB, R, H, UL 2% WS BRVE W 2 IR Uk %
FEAS A 200 mL. SR [EAE Y 7 5 A B2 A
PERE SR 3 1 P4 T

PHERASGER R R et A B
TS REE AR S5 A2 538 AR 5 IF N iR T
W5E . A0 bR e 2R 5 25 IR BORRE S, 48
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M Rh BRI T R4 8 R AT 00, 45 R L
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_— W (n=7) WAL (n =8) W (n=5)
TR /G k) R (mg ke ) SR/ (me ke ) KGR (mg - k) T/ (mg - kg ™)
Al 799. 00 +70. 70 721. 00 ~944. 00 658. 00 +33.20 606. 00 ~712. 00 724.00 +89. 40
Mn 795.00 +112. 00 679. 00 ~991. 00 574.00 +133.00 361.00 ~737.00 677.00 =165. 00
Cu 17.70 £0.91 15.90 ~18.70 15.60 +1.77 13.20 ~19. 10 16.60 1. 77

Zn 35.40 +2.20 32.30 ~38.50 31.70 £3.22 28.20 ~36. 40 33.40 £3.30

As 0.15 +£0.07 0.05 ~0.24 0.10 +£0. 08 0.00 ~0.23 0.12 £0.08

Cd 0.07 £0.03 0.04 ~0.11 0.04 £0.02 0.02 ~0.08 0.06 £0.03

Pb 0.90 +0.97 0.28 ~3.08 1.14 £1.02 0.56 ~3.49 1.02 £0.97
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EHAZE TS S BITR G RERFBEK, Y
R 58 AR (ER ). B Pb & &
Hb A P A 6 FP 4B ST K (Al Mn, Cu, Zn,
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22.1 LTHAXFTELBEEEMKMELMN
LA SPSS19. 0 X 7 F iR Al Mn, Cu, Zn,

As,Pb Al Cd Rl &5 R IEAT A SR I3 AT , B A 2 2R 2
ZiTHE2ZH.

®2 LEAFHNEEEITER Pearson HX M

JLEH Al Mn Cu Zn As Cd Pb
Al 1. 000 0. 055 0.313 -0.017 0. 068 -0.393 -0.263
Mn 0. 055 1. 000 -0.734 -0.041 -0.538 0.461 -0.227
Cu 0.313 -0.734 1. 000 0.230 0. 184 -0.491 0.123
Zn -0.017 -0.041 0.230 1. 000 0.513 0.553 0. 662
As 0. 068 -0.538 0. 184 0.513 1. 000 0.188" " 0. 667
Cd -0.393 0.461 -0.491 0.553 0.188 1. 000 0.588
Pb -0.263 -0.227 0.123 0. 662 0. 667 0.588 1. 000

TE: " NAE0.05 JKF (XU B RFEARK, ™" W7E 0. 01 /R b R EARSE. T 3L

TR T Bl s on R & B AR 3R
B FE R TSR TR, 45 D03 Z (8] A W Sl R AR A
222 LTHAXVESESEMKEMN

55U AR T T 5 18— 2, %) 8 b AR 2k
7 b U A I A R BEAT A S A, AR 2R B
F#£3 2.

FARNE I BT 4 R W 765 T A 2 v, AL AT Mn
Z[6] Cu Fl Zn Z[A] DL K Cd Fl As Z [AIFFAERR .35
Wesim AR Y] ALFI Mn 2Z[a] Cu F1 Zn Z[a] (Cd FI
As Z[A] AT e BIAF A B IR A . Ph 35 48 ) 11, BR:
5 I S A AN, Al RES 25 DR SOK R Ph
HYA L

F®3I EELEFEFEEEILE Pearson HEMES

JLE Al Mn Cu Zn As Cd Pb
Al 1. 000 0.934** 0.292 -0.026 0.173 -0.197 0. 148
Mn 0.934** 1. 000 0.247 -0.115 0.270 0.018 0. 364
Cu 0.292 0. 247 1. 000 0.881" " -0.225 -0.217 0. 700
Zn -0.026 -0.115 0.881"* 1. 000 -0.144 -0.049 0. 549
As 0.173 0.270 -0.225 -0.144 1. 000 0.822" 0.116
Cd -0.197 0.018 -0.217 -0.049 0.822* 1. 000 0. 361
Pb 0. 148 0. 364 0.700 0. 549 0.116 0.361 1. 000

Al 1 Mn ,Cu F11 Zn .Cd 1 As X 3 X ITCZ{UAF
T A 25 e A B L R S AR R DG, R T AR
Ml B e &R & e N TR HE R Wb T g2 kA
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