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Abstract: The differential centrifugation technique and sequential chemical extraction method were used to study the
subcellular distribution and chemical forms of lead in the roots, leaves and stems of Eupatorium adenophorum. The re-
sults showed that with the increasing of lead levels, the contents of lead in subcellular distribution of leaves, stems and
roots significant increased. The lead distributed mainly in the soluble partition and cell wall in leaves, occupied
75.34%—84.63% of the total. Lead distributed in stems were similar to it in leaves. It mainly accumulated in the solu-
ble partition and cell wall, which occupied 36.10%~57.14% and 20.07%-36.52%, respectively. And it distributed
mainly in cell wall and soluble partition in roots, which occupied 39.20%-49.78% and 28.27%-37.62% , respective-
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ly. There was less lead in other organelles. The chemical forms of lead in leaves of E. adenophorum were mainly in HCI

and water, occupied 58.74%—73.04% of the total. In stems, the main chemical forms were HAc and NaCl, and the

chemical forms of HAc and HCl were predominant in roots, occupied 39.15%~-52.91% of the total.
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Table 1  Subcellular distribution of lead in different tissues of Eupatorium adenophorum

e \ At . SR
Treatment HBAL Lead content (mg + kg™) Recove Distribution ratio (%)
k/rl Position . . . . % v ., . . .
(mg - kg™) F, F, F, F, (%) F, F, F, F,
0 i Leaf 20.31+1.69a 7.47+£0.62¢ 5.25+0.44d 12.67+1.06b 85.25 44.44a 16.35¢ 11.49d 27.72b
2% Stem 22.07+1.87h 17.25+1.44¢ 10.43+0.84d 28.1+2.34a 97.46 28.35b 22.16¢ 13.40d 36.10a
2 Root 34.12+2.844a 7.05+£0.59d 12.53+1.04c¢ 31.9+2.66b 87.11 39.79a 8.22¢ 14.61b 37.37a
200 i Leaf 45.26+3.77b 9.29+0.77¢ 9.83+0.82¢ 60.06+5.01a 81.85 36.37b  7.47¢  7.90c 48.26a

2% Stem 56.05+4.67b 20.38+1.70d 43.27+3.61c 159.6+13.30a 97.65 20.07b 7.30d 15.49c¢ 57.14a
¥ Root 66.9+5.58a 7.49£0.62¢ 32.04+2.67b 64.09+5.34a 97.31 39.27a 4.40c 18.72b 37.62a
500 i Leaf 50.54+4.21b 17.39+1.45¢ 16.82+1.40¢ 100.43+8.37a 97.32 27.29b 9.39¢  9.08¢c 54.23a
ZE Stem  164.06+13.67b  23.32+1.94d 52.84+4.40c  209.03+17.42a 86.06 36.52b 5.19d 11.76¢c 46.53a
il Root  218.49+18.21a  21.02+1.75d 49.66+4.19¢  162.87+13.57b 88.65 48.33a  4.65d 10.99¢ 36.03b
1 000 i Leaf 63.69+5.31b 29.62+2.47¢ 37.19+3.10¢ 140.4+11.70a 88.65 23.51b 10.93¢ 13.73¢ 51.83a
ZE Stem  235.68+19.64a 195.97£16.33b  83.75+6.98c  262.61+21.88a 82.30 30.29a 25.19b 10.76¢ 33.75a
il Root  337.98£28.17a  64.15+5.35¢ 84.91+7.08c  191.96+16.01b 82.17 49.78a 9.45d 12.51c 28.27b

TE: F,. AHMREELLSY s F,. AMURAINTSRKG10Y s Fy. RNHALLSY  F,. WAL, B P hrfi2E (n=3) ,Pb & RIS RC LGP IR — 17 A A TRl B 26
NS4 B 225 (P<0.05) . T,
Note: F,. Cell wall fraction; F,. Nuclear and chloroplast fraction; F,. Mitochondrial fraction; F,. Soluble fraction. Date are shown as Mean+SD. (n=3). Different letters

within the same Pb subcellular fraction of the same lead level indicate significant differences between the four cultivars at 0.05 level. The same below.

R 2 PbEMBTEZEFZd Pb WUFERES

Table 2 Chemical forms of Pb in different tissues of Eupatorium adenophorum

gL A L . 4 I
ALEE HBAL Lead I%D ? (E < keh) Il Diqtribﬁﬁitﬂﬁ (%)
Treatment o cad content {mg * X8 Recovery i
ke Position 5 - 5 5 - 5 % 5 5 5 5 5 5
( mg : g ) k E b w l‘ Nacl k HAc b HCl k R ( © ) l‘ E l‘ w l‘ Nacl l‘ HAc l‘ HCl l‘ R
0 I Leaf 4.6 17.76x 5.4=x 5.99+ 27.07+ 4.77+ 83.79 7.0lc 27.08b 8.23¢ 9.13c 41.27a 7.27c¢

0.38d  1.48b  0.45¢  0.50c  2.26a  0.40d

Z£ Stem 233+ 42.67+ 89.86+ 069.83x 9.6x 3091+ 97.09 0.95f 17.40c 36.65a 28.48b 3.92¢ 12.61d
0.19f  3.56c 7.49a 5.82b  0.80e  2.58d

2 Root 9.89+ 31.48x 24.43x 63.1x+ 1528+ 58.78% 98.14 4.87f 15.51c 12.04d 31.09a 7.53e 28.96b
0.82f  2.62¢  2.04d 5.26a 1.27¢  4.90b

200 It Leaf  11.65+ 27.61+ 5.72+ 6.67+ 43.15+ 8.29= 81.97 11.30c 26.78b 5.55¢ 6.47e 41.86a 8.04de
0.97¢  230b  0.48e  0.56e 3.60a  0.69d

Z£ Stem 5.6+ 57.1x 81.28+ 85.23+ 43.89+ 39.71% 81.3 1.79¢ 18.25¢ 25.98b 27.25a 14.03d 12.69d
0.47f  4.76c 6.77b  7.10a  3.66d  3.3le

f Root  21.28+ 444+ 59.03x 72.95+ 66.85+ 92.64% 97.28 5.96f 12.43e 16.53d 20.43b 18.72¢ 25.94a
1.77f  3.70e  4.92d 6.08b  5.57¢  7.72a

500 i Leaf — 22.84x 66.02+ 8.6+  7.84x 56.65x 6.0l 87.72 13.60c 39.31a 5.12d 4.67e 33.73b 3.57e
1.90c  5.50a 0.72d  0.65d 4.72b  0.50e

Z£ Stem 6.76x 69.24+ 70.02+ 87.87+ 32.5+ 35.65% 82.3 2.24e 22.25b 23.86¢ 29.09a 10.76d 11.80d
0.56f  6.10b  5.50c  7.32a  2.7le 2.97d

Ml Root  18.41+ 53.86+ 88.76+ 126.88+ 97.01+ 124.18+ 98.23 3.62e 10.58d 17.20b 24.92a 19.29¢ 24.39a
1.53d  4.49¢ 8.15b 10.57a 7.33b 10.35a

1000 It Leaf  58.47+ 69.26+ 9.18+ 8.18+ 60.26= 12.11% 78.13 26.71b 31.85a 4.22¢ 3.76c 26.89b 6.57c
4.87¢c  5.77a 0.77d  0.68¢ 5.02b  1.01d

Z£ Stem 3.35+  56.19+ 9227+ 153.49+ 43.86+ 55.77+ 90.09 0.83e 13.88c 22.79b 37.91a 10.83d 13.77¢
0.28¢  4.68c 7.69b 12.79a 3.66d  4.65c

e Root  13.58+ 50.34= 64.32+ 149.72+ 140.63+ 130.14+ 97.18 2.47e 9.17d 11.72¢ 27.28a 25.63b 23.72b
1.13e  4.20d  5.36¢c  12.48a 11.72ab 10.85b
U By SRR Fy. KIS Frq. SUCHIHBEIRE Foy. BREDIUE ; Fuo. ShRIBRE; Fy,

Note: Fy. ethanol-extractable; F

water-extractable; Fy,,. Nacl-extractable; Fy,.. HAc-extractable; Fy,. HCl-extractable; Fy. residual.

W

F oo F P BRBCS BT A7 U BIOES 2, B Py B8 P BV 39.15% ~52.91% , HLWi & ¥4 B Ph 38 A
W BE R BE IR, F oo MBI D . Ph FEARBY T S0 A LBl K, il B B 7 25285 22 AN Rl R AL
TGN By >F o >Fyo>Fy>Fy By FIF i Ph AEZEG AR L2 TR 45 2501 Ph 2 5 2 F
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217 HA PR 2l /K I, X 26056 4 s 12 1 T
(R A A ML RE T 2 HE S (ORI R AP 4E R
LR ORGSR ) A B 1 R R R R R
BEEHE T RSRIA IR BR A ik A B TR A X L
BCALEE W i AME IR N 5 4 T8 B 1 & A A A
FH AR AR R N 4 i e R AR s R A is R
i 2 DD 1 Bk D A o A v R 4 e T AR
PRI T A 40 M D) B DX IE A SR 5 i AT L, 4
IR 2 A ) A PR O A 6 e £ O A 5 1) T 3
( Hayens,1980; Allan & Jorrell, 1989) , 44 fifd Bk
P 4R B R R RN, B A R B A
L P P A e s A T AT WO R 2 R
AHURR AP B0, A AR T Al A
L0 20 L P s DX A, A 7 i 2 Joi v o e e A
I, AT i S B 4 R AR AR I S

AWFFTLE TR L ZLFE L PG P TE0 43 A
T RIS A o0 A L BE v PR (5 A i Y 75.34% ~
84.63% ; 2R 5 I Rl F B4 A T AT PR R A A
A eE 5 B 36.10% ~ 57.14% Fi1 20.07% ~
36.52% ; i M3 7 D) 5 4 - 40 BE RN m] 5 8 4y, 43
5 39.2% ~49.78% Fl 28.27% ~ 37.62% , HAth 41 iy
#r iy Pb E D, He et al(2002) A0 R
TP FE 5K Ph 1440 53 A 32 2248 v £ 4 Jif B
b HYGR AT B P ER 435 RN B A5 (2008 ) BF5E K B
KZBRERT 47% ~T1%H) P /3015 T 40 i |,
HIWR AR F Al 4 5 V04T B AR R (2002) HiE
SR AN R R F AL E Ph B A B 25 P
TE A PN A EL A 3 A Sy 440 1) 5 > £ B > A8 60 > A4
JHLJT ; AR IR 25 T 5 R B ISR, SRRV 2L W)
Pb B e 54N RE TR 2 AL & WY iR 8 4% &
Yyl A BN [ R R, 25 A M BE I AT 7R 2k
() Pb B FHEAL M FRE G , 2421 Ph 2 8 41 i
HRCHHE N DA I 5 Y v — S R 4 A AL
1R AT LB S B4 41T P AR VR X B Ak (/N
T4, 2008) ,f# Ph Xf H & 40 s i fi 35 R R
i SR 2E 3 22 X 4R P AT A T — Rk 4 A
TSR P, KRR Ph 7R S8R L RAR N A
PRk DX o A A 40 i B T T R A L 2 v Wk
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B R RSB EME,

TR N E 48 RS R s s Tk B AR T
I3 B XE S 5 AEAE PR N IR (b2 B 5% DI AR
X (Qiao & Ho, 1996) . 4@ X B IA N =1k
77— o8 T 5P IR N BCIAR LS G X
SO HLACR 2 3 MR, LM IR SRR
R RIEN S AR U EmEN 585 RS
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FER, Wu et al(2003) FlA7 fi o 5 1 A0
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Pb Cd 455 42 & A7 AE Ak 27T 25 7T 38 5 AS [R]85 %
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