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CK 80.94±2.84 ab AB 22.10±1.41 b A 17.24±2.04 a A 3.02±0.14 a A 

Y 83.98±1.34 b B 23.25±1.82 bc A 30.60±2.35 b B 5.44±0.29 c C 

NP 92.81±0.69 c C 23.58±1.25 bc A 19.00±2.66 a A 3.39±0.39 a AB 

PY 110.77±6.24 d D 26.80±1.75 c A 32.94±2.94 b B 5.55±0.28 c C 

GP 76.25±1.53 a A 18.20±1.51 a A 26.39±3.50 b AB 4.57±0.40 b B 

GY 84.61±4.11ab ABC 22.21±0.56 b A 29.33±2.24 b B 5.03±0.69 bc BC 

 

! # "#$%&$’()*+,-./012
$%&’( # )**(+,- .* /0**(1(2, *(1,0’03%,0.2 .2 +415-%2,4(676#- &0.6%--

#$%&’()*+’,-./0 !89:9;*123456’()*+’7-./0 !89:9<*123458 9’

&:;(<=>?@ABCDEFGHI+’JK*
LCMNOJ*PQRSTUVWXJYZK[\]
^_B‘abc^_dBe+=fghAiJjkK
lj<m^_B‘cnopqrshtupqDWe
vw=<!>V xHYyzZKcZK{jkK|BC*}
~�����*��@�<=�g��=<?>V ��@��
���� @/��^_?J�jkKc��+’Z�
��+’�CJY}����DW���� ¡*
¢£h0&¤¥E¦*§¨�©noª«¬­8

< 34567

<:< 8934
®¯° #99?! ;±<#":²³´¦7µ¶·u

¸8 o®^_H�¹²º»FG @/��^_A9B#9
+6Ch¼½¾f¿ D 66ÀhÁsÂCfÃYV o®^
_*Ä�ÅÆ3�Ç% <V o®��ÈÉÊ¹ËÌÍ
Î��DEÄ»noh ��0ÏÐÑÒ�A"#$%&’(!
)#*+,+ +-$./-0.,+ 1’+’)Eh;"&ÓÔÕhÖ×ØÙ F
ÚVo®jkK0ÛÜÝÞß»àÄáKâjãäå
DE*Þß»æDq�çèàÄájkKéGD:DHh
I#J;<:#;HhK#J<:#;Hhjk� F9HêV
<:# :;9<=>

�®¯ëìíî ? ïðÅhñòó<ê�ôó@Kêh
õJ�ÄKöó#êjkKLME$? N÷ONP<öóFêøZóGIêù
<:; NúONP<óû Iü #Q! 6NúONP<ê6óDêyZóRIêù<:; Nú
ONP<óû I ü F99 6NúONP<ê6ó;êyZSjkKóRMê6
ó?êøZSjkKóIMê8 �ðÅ�ý Fþh�&yZû
@%FóIJDê#ósÿ!®>ê"��#høZû G%T#IJDú
#T#Jósÿ!®>ê$%"��&h’�$% UTM(

;:;VÖ×)^ " ONh*(+ 9:F NúONP<@JLGT#C#c9:<; Nú
ONP<G%T#IJDú#T#Jc9:F NúONP< K#VJDJ�ÄKV
<:F ?@67
<:F:< ÙÚDÅ,-*.Ø

:��/�01H2|’�3*Þ4�5.Ø
¿6Æq7óIJWêc¿6Æ87ó@X$êc96Æq:
Æ;óVJWê{<=�>?h@AB.ØCDEFV
IJWE3YGHIJ6Æ~.Øh@X$ E3YKL
sMMN~.ØhVJWO3YÆµRP~.Øh <=
�>?HY­ÎQRS~.Øh CDEFHY $$@
~.ØhTUTVWX?HYsMMN~=">.ØV
<:F:# ÙÚ& @/X?*.Ø

sY�ÙÚ*+’Z35�[¾fY+\]^
_k^_¿ #9‘ÀhHYabácdeáóbá$d
eá8; $<êf~ghhijk@sÿlóY%10%2 ##9
VU(+,1 XXê.Ø @/X?V

# AB5CD

#:< "#$%&$’()-./EFGH012
#:<:< +’JKOJ���Dq?*¢£

Dq?mpq¼nE?*ÄoV p% #qûr
sht��ZðÅLh�u+’JKOJvwtu�
�DWh�CcwcT{�*Dq?ndVjkKcyZ
ðÅwnd���xZs*E?hy���CwTz
j12¢£VyZ{jkK*�CJYR;{JYy
Z*�g�V øZ{jkK�CJY�g|}1hw
12tuCwT{�*DWhvR;{JYøZ{j
kK�g�V ~qwcjkKlj<m^_B‘c¡
�M�^_rs*vwj�V

! < 89IJKLMNOH
$%&’( < I45-0+%’ %2/ +4(60+%’ U1.U(1,0(- .* ,4( ,(-, -.0’

pH� CEC/cmol�kg��  ���/g�kg��  ��/g�kg��  ��/g�kg��  �	/g�kg��  
��/mg�kg��  ���
/mg�kg��  �
/mg�kg��  
5.30 20.71 28.88 1.92 0.571 11.27 25.92 7.19 14.39 
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�� �Cd��/mg�kg��  �Cd��/mg�kg��  � Cd��/mg�kg��  	Cd��/mg�kg��  
CK 51.71±2.57 b B 33.23±2.73 b A 110.66±7.02 d C 17.17±0.51 b B 

Y 37.16±5.42 a AB 29.22±1.57 ab A 87.41±3.72 c B 19.02±1.38 bc BC 

NP 48.13±2.87 b B 31.04±0.37 b A 73.53±5.02 ab AB 19.88±0.46 cd C 

PY 34.66±1.83 a A 25.69±3.30 a A 68.15±5.90 a A 15.24±0.47 a A 
GP 53.36±9.32 b B 34.63±3.35 b A 78.62±2.28 b AB 21.00±0.60 d C 

GY 43.97±4.49 ab B 32.01±1.90 b A 75.01±1.94 ab A 19.16±1.24 bcd BC 
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�� ��� a��/mg�g��  ��� b��/mg�g��  	
�����/mg�g��  
CK 1.509±0.24 ab 0.700±0.10 a 0.265±0.03 a 

Y 1.664±0.31 ab 0.800±0.15 ab 0.263±0.04 a 

NP 1.387±0.21 a 0.640±0.10 a 0.247±0.03 a 

PY 1.990±0.26 b 0.942±0.13 b 0.287±0.03 a 

GP 1.533±0.09 a 0.708±0.06 a 0.251±0.02 a 

GY 1.657±0.08 ab 0.774±0.04 ab 0.263±0.03 a 
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�� ����� POD/U�g�� �min��  �����CAT/U�g�� �min��  	��
��� SOD/U�g��  
CK 374.45±27.29 ab 69.40±1.17 a 168.68±6.97 d 
Y 421.20±29.56 b 78.89±1.57 b 131.31±2.50 bc 

NP 257.14±28.28 a 64.50±6.36 ab 161.70±10.36 cd 
PY 380.01±23.88 b 86.62±5.11 bc 100.73±7.25 a 

GP 411.67±14.61 b 102.20±11.20 abc 136.89±10.84 abcd 
GY 463.76±27.68 b 109.45±9.11 c 113.32±8.83 ab 
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