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Subcellular distributions of trace metals in Sargassum fusiforme
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ABSTRACT The subcellular distributions of Cu, Fe, Mn, Zn, Mg, Ca, Cd, Pb, Al, and
As in Sargassum fusiforme were examined in order to reveal the distributional characteristics
of different elements and the mechanism of its special hyperaccumulation of As. The results in-
dicated that Cu, Fe, Mn, Zn, Ca and Mg were mainly stored in the plant cell walls,and the dis-
tributional patterns in cytoplasmic supernatant and cell organelles were different. The concen-
trations of Al, Cd and Pb in the cell walls were much higher than those in either cytoplasmic su-
pernatant or cell organelles. However, the subcellular distributions of As showed a decreasing
trend as: cytoplasmic supernatant (58%) >>cell wall (26%-27%) > cell organelles (15%-16%),
indicating that the cytoplasmic supernatant was the main storage for As in S. fusiforme. The
present study suggests that the isolation of As in cytoplasmic supernatant may be an important

mechanism for accumulation of As in S. fusi forme.
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Table 1  Content of essential elements in different subcellular fractions of S. fusiforme

V. 41 it JCE W (B F) Concentration (mg/kg fresh weight)
Subcellular fraction Mg Ca Mn Fe Cu 7n
. 21 Jifa BE }
Z£ Stem Cell All (4.09740.16) X10%*  (1.2140.01) X10%*  17.240. 45° 66. 642, 5" 1.01+£0.05*  2.4140. 14"
€ wa
vl ok . . . , y ‘ .
Cell organell 316+ 221 78.84+5. 6¢ 1.15+0.02¢  10.240.51«  0.160=£0.01¢ 0.707=£0. 024
€. rganelle
Cytopl H.Wﬂp . t(2. 9040. 08) X 103be 177415¢ 6.2740.13¢  7.4840.26% 0.580740.02¢ 0.66940.024
'y asmic supernatan
Bt ; .
S 7.31X10° 1.46 X103 24.6 84.3 1.75 3.79
oSum
41 i BE . ,
- Leaf Cell wall (2.9340.12) X10%>  (1.1140.03) X10°>  17.140. 052 78.7+1.4*  0.80740.02> 3.2640.11*
€. wa
) ok ] . . . . , .
Cell organell 314415 86.1+£5.2 1.9540.08 12.540.88¢ 0.22540.01¢ 0.927+0.023¢
€ rganelle
Hi 2.6640.10) X10%¢ 199+11¢ 10. 6+ b 5,9240, 23¢ +0.01¢ 240.019¢
Cytoplasmic Supernatant( .6640.10) X10 99+ 0.640.04 5.9240.23 0.480+0.0 0.9324+0.019
Bt ) ) _
S 5.90X10° 1.40X10° 29.6 97.1 1.51 5.12
oSum

AN A 36 S0/NE B R BUE 2 18] 25 57 B 3 (P<<0. 05)
Note: Values designated by different letters are significantly different (P<C0.05)
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WULSYy  Fe 7E 40 ML 28 440 vh 0 EL 0K F M . % Min i Cu 3 /4N 30 40 g 20 40 14 2 A b f51) 35 J2 400 it e it
= 2 % 4 T X T Zn 3 A A8 ZE R0 BE TR EE 4 S 63 0 3 A A6 VAR A0 S T R BE AR B 250 1804
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Fig. 1 The percentage of different essential elements in different subcellular fractions of S. fusiforme

HWA AL 5 Cd Pb AL As SR FITEM TR ILE 2, R 2 haf WL, ZX et 4 g B vh AL.Cd #1 Pb
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Xt As, M4 ZURB R e, HLE S M T 2R A UM R A B (P <T0. 05) , As 7E 25 21 200 41 g
243 B 43 A5 LT Sk B YA > 40 i BE > A0 i 2 5 25 R 40 i RE e Cd Y & A AR, EL 2 0 2 T A0 M R
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Table 2 Content of harmful elements in different subcellular fractions of S. fusiforme

.41 e JCE W JE (J2 ) Concentration (mg/kg fresh weight)
Subcellular fraction Al As cd Ph
2 Stem A kE Cell wall 83.9+3.8" 8.12+0. 42¢ 0.27840.021% 0.62140.004 82
4 i %% Cell organelle 29.3+1.0° 5.0340.28¢ 0.050 340,001 1> 0.084 540.002 1°
ik Cytoplasmic supernatant 11.041. 0 18.1+1. 20 0.055 940. 002 0P 0.12540. 0104
B3l Sum 124 31.2 0.384 0. 830
M Leaf 7 i BE  Cell wall 130+5. 8° 10.240. 86¢ 0.253+0.014* 0.558+0.021"
AMMiss Cell organelle 36.7+2.6¢ 5.71=£0. 224 0.059 340.001 0° 0.12540.011¢
ik Cytoplasmic supernatant 2.82+0. 264 21.8+1.5¢° 0.056 440.001 6" 0.17340.002 4¢
Bt Sum 170 37.7 0. 369 0. 856

R [ 3 SC/NE B R R B 2 1) 25 57 B 3 (P<C0. 05)
Note: Values designated by different letters are significantly different (P<Z0.05)
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Fig. 2 The percentage of main harmful metals in different subcellular fractions of S. fusiforme
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IRERTI R T I LK % 8 13 A0 g R0 200 i 5 b A AT AT (BRI A 2002) o AR5 AL TIE B G S 25 R 4 44 i o
Zn, Cd 75 20 10 25 0 40 B 0 ob 19 53 A L B AH 4L

5 HABIT R B 73 A R AEAS [R) W2 SE A S b As B9 AR AL, As 78 30 S8 LI b 19 43 A e
586, MRIFIGKAE (2005) W 4 Hi i 5 4 A 400 05 08 5 ) 1y B VB A F) = 20 A7 3B A0 B AR AL R B B 61 0
 SETE PR MO o A0 %) N L 53 e 0 Y YRR 0 Y TR S L 0 L YR 0 N R A R 32 L
W FEE I RE RS 5 AN A 7K 73 A o ] Isf -t g Al 4 200 i A 06 1 7 it S B ) P AR 3 B (T R 3 4% 1998)
PRI AH 200 0 98 v %) s R e B AT T YR YLV 5 DA DR TR A0 L T 1 AR BRGNS 3 (Hall - 2002) . Hif ATEAFFTER
A AR R I A T UL BB AR Alysswm serpylli folium ML 7206 (18 S AR 7E WL
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