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Abstract: Totally 88 fresh tea leaves samples (including new leaves and old leaves) from 5 pro-
ducing districts in Jiangxi province were analyzed for the contents of Cu, Pb, Cd, As, Hg and
Cr according to relevant national standards. The results reveal that cluster groups are not quite
the same for new leaves, old leaves and fresh leaves although 5 groups were obtained each,
which indicates that there are no clear natural separatrix, but there are significant differences
within cluster groups for each heavy metal (P<C0. 05). By discriminant analysis with leave-one-
out cross-validation, 87. 5% of fresh leaves were correctly discriminated into new or old one for
their significant differences, while just 77. 3% were correctly discriminated into mountain

group or not. By simple correspondence analysis for data of improved Nemerow integrated pol-
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lution index (NIPI) of the six metals, old leaves reach to slightly polluted level while just pre-

cautious for new leaves with safe for middle and south district in Jiangxi and precautious for

others. In conclusion, there is a slight difference among heavy metals in fresh leaves from vari-

ous producing districts in Jiangxi but without clear natural separatrix. It's good and uniform or

similar in natural producing condition in Jiangxi and there are no great differences between

mountain group and road one,

Key words: fresh tea leaves, heavy metals, multivariate analysis
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1 (n=44 , mg/kg)

Tab. 1 Descriptive statistical results of tested heavy metals in fresh tea leaves(n=44 , mg/kg)

13. 75 8 6 1100041 00115 1 65 2. 56
15,53 8 32 0. 48 1. 36 0. 070 0. 085 0. 10 0.07 0.0034 0.0047 1 44 2. 38
0. 92 0. 53 0. 05 0. 09 0. 009 0. 010 0. 01 0.02 0.0003 0.0022 0. 16 0. 19
6. 12 3. 50 0. 36 0. 59 0. 060 0. 087 0. 10 013 0.0023 0.0145 1L 03 1. 24
4 44 392 0. 01 0. 35 0. 015 0. 020 0. 02 0.01 0.0007 0.0008 0. 25 0. 31
24. 01 25 22 1 34 3. 14 0.215 0. 347 0. 38 0.52 0.0104 0.0783 4 06 5. 28
/% 445 40. 7 67. 4 42. 9 66. 3 67. 7 76. 5 120. 0 54. 5 125. 4 62. 6 485
-1. 48 11. 1 -0. 32 0. 67 -0. 95 6. 07 -0. 15 4. 06 0. 11 9. 79 -0.33 -0.78

-0. 22 2. 64 0. 56 0. 63 0. 57 2. 16 0. 87 29021 0. 93 2. 73 0. 78 0. 11

Lk (P<<0. 0D, N o
2,2
,Euclidean ) s ) ’
’ 20 o 39
2 ) . . 1,
b 5 b b
2 . NIPI

Tab.2 Groups numbering for tea gardens and its cluster result with NIPI value each

Al A2 A3 A4 A5 A6 A7 A8 Bl B2 B3 B4 B5 B6 B7

S S S S S S L S IL, IL, L L S S S
NIPI 0.62 0.67 069 051 075 0.78 0.69 055 032 076 0.22 0.96 0.70 0.66 0.66

NIPI 0.73 066 061 075 069 131 081 068 045 076 070 1L50 076 091 119

1 2 2 1 2 2 3 4 3 5 3 5 4 1 2
1 2 2 1 2 3 1 4 4 4 1 3 4 5 3
1 % 2 1 2, 3 7% 4 1 S 1 3 4 5 3

B8 B9 B10 Bll Bl2 B3 Cl C2 C3 C4 CH C6 C7 C8 C9

S S IL, S S L L 1L, S IL, L S 1L, IL, IL,
NIPI 026 062 0.67 0.57 055 059 050 098 072 072 059 1L01 028 077 0 39
NIPI 043 045 0.79 1.60 067 160 077 108 122 144 083 106 131 087 0 91

1 4 3 4 4 4 1 2 2 1 4 4 3 S 5
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2
4 4 D 4 4 3 1 ® 3 1 3 3 1 3 2
Clo Cl1 Cl12 D1
IL S IL S S IL L S IL, IL S S S S
NIPI 0.64 082 0.79 0 37 0. 35 0. 30 0. 42 0.39 0.25 0.73 025 063 0 28 0. 55
NIPI 1L 18 105 128 148 0. 49 1. 02 0. 99 0.41 0.49 138 1.53 054 057 0. 73
3 2 2 1 1 1 4 2 3 5 1 4 1 4
3 4 2 1 4 1 4 1 ® 5 1 4 4 4
2 3 2 1 4 1 4 ® o 3 1 4 4 4
L— ,S—
3 (One-way ANOVA) (mg/kg)

Tab.3 One-way ANOVA results of cluster groups for fresh tea leaves(mg/kg)

6. 67c 5 5lb 0.74a 1.63a 0. 04c 0.08b 0 15a 0. 05b 0.003 7ab 0. 007 7b 1 0led 1L 5lc

% 18 64a 10. 53a 0. 49ab 1 47a 0. 12a 0. 10b 0. 05b 0. 05b 0. 005 3a 0. 033 6a 1. 64bc 2. 51b
5 19. 45a 9. 51a 0. 49ab 1 42a 0. 12a 0.17a 0. 2la 0. 16b 0. 004 7a 0. 007 2b 2 67a 3. 89%a
4 13.49b 8 65a 0.29b 0.85b 0. 07bc 0.08b 0.07b 0.08b 0.002 7b 0. 003 4b 1 80b 3. 00b
5 8 45¢ 9. 76a  0.90a 1 20ab 0. 15a 0. 06b 0. 20a 0. 36a 0.0053a 0.0053b 0. 48d 1 03c
7 22. 31 3. 59 4. 47 4. 52 5. 81 5. 38 8 91 9. 66 2. 91 16. 52 7.07 13 46

P 0.000 0. 014 0. 005 0. 004 0. 001 0. 002 0. 000 0. 00 0. 034 0. 000 0. 000 0. 000

a,b,c (P<<0. 05) ., .
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Fig. 1 Hierarchical cluster results or dendrogram of the fresh tea leaves in Jiangxi province
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Fig. 2 Symmetric plot showing groups of fresh leaves and
pollution status by simple correspondence analysis
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Tab. 4 Limited values for each pollution level of heavy metals

in fresh tea leaves(mg/kg)

/(mg/kg)
Cu 2.0  30° 60"
od
Pb 1.4 2% 0 ’
Cd 0.7 1¢ —
As 1.4 2¢ —
Hg 0.2 0. 3¢ —
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