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Accumulation, Translocation and Subcellular Distribution of Vanadium in Lycium barbarum Seedling

HOU Ming, HU Cun—jie,XIONG Ling, CHEN Ru

(Guangxi Scientific Experiment Center of Mining, Metallurgy and Environment, College of Chemistry and Bioengineering, Guilin University of
Technology, Guilin 541004, China )

Abstract: Accumulation, translocation and subcellular distribution of Vanadium (V) in Lycium barbarum seedling was investigated with
sand culture by the differential centrifugation. Results showed that allocation proportions and concentrations of V in different organs of Lyci—
um barbarum seedling were in sequence as follows : root>petiole>leaf. With V press level increasing, concentrations and allocation propor—
tions of V in root increased significantly, and reached to the maximum, 19.80 pg-g™ and 60.1% respectively when V press level was 20 mg-
L™". The bioconcentration factor(BCF) and the translocation factor(TF) for V was more than 1 and less than 1 respectively when V press
level was 2 mg+L™" or 5 mg-L™. Tt suggested that there is a strong enrichment and low translocation in Lycium barbarum seedling, while
most V is accumulated in roots, which can reduce the toxicity of V to petioles and leaves. The subcellular distribution level of V in the
leaves of Lycium barbarum seedling was in sequence as follows: F1 (cell wall and residue ) >F4 (soluble fraction )>F2 (nucleus )>F3 (mito—
chondrion and chloroplasts). The allocation proportions of V in F1 and F4 were 28.3%~52.4% and 4.1%~45.2% respectively, indicating
that cell wall is the main V-biding site in leaves of Lycium barbarum seedling. With V press level increasing, the allocation proportions of V
decreased in cell wall, nucleus, mitochondrion and chloroplasts, but increased in soluble fraction, suggesting that intercoordination between
cell wall and soluble fraction may benefit the tolerance of Lycium barbarum seedling to V.
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MFEK S0 (Kandelia obovata Yong) #h T Cd . &
( White —rot fungus ) ¥ Pb % 4> J& . 41 Jfd 43 A3 Wit )y
A s AN ELRE S AT 4> Al A% o PG | Vicenta I
Feng "4 X /N [ 2 (Pakchoi ) T Ca F1 Cd | 15[ Im~
perata cylindrica(L.)Raeuschel]F Fe F1XUE Bk ( Cretan
brake fern)H As FI Sb ZE\V A oA il 9% KW 4 )8
W A R LR 2N L BE S 2R A . DA R A 5 AT
F b, T A JE A oA TR A BELRE RN ATV 4 S T g ke
G 4 R P T A Y T REPE ARG E A 2H 2 N 4 s
COE A A Y e A v ) SR R E SR AEAR )T
Y A AR, AR AT LAAE Y W OR 2R
FERETEAEI AN R AT AL AR H A A R GE )
Fa 0, FE A0 B ) ] AR B R X Rl B A P
REfl G R EA AR N AR 2 T 2R 1 o FN 22 BS54 o
WHE SEGIRES G, W E 4w i AR N",
YIRS A Y AR R A ) F A, AT IR R
)RR ) 1, AR AL, /D E 4 e ol b AR )
1% 75 PR Naza’ anti Aibibu"'48 BJF 28 & B , H 4 K B
(Spartina alterni—flora.) &M B (Vetiveria zizan—
ioides )%t Cd Y EAEGRINIAREEST, 48 KR53 Cd F1
BAEMIR S Is Re AR, WIS SE RS 1 AN ] i Al
Fr32 (Apium graveolens L)X} Cr (R S5 R FII 41 iy
G341 HRFR Cr i B RS A R B AR s
e
BLOV) 2B AE Y Fir 75 B TR T &R, U —Fpa]
DU FERBA A B RGEBTERE AL A5 9 . AR
SRR LI VS - BEE R G A T
SO SEIDREN, O3 V FEE Y TR R R . KR
(Rice )52 f (1) V i 2 & R ALK RIALERY,
/NFI3% (Brassica chinensis ) 2V 32 35 FH 2P A FR AR
W, HAR R hf e rh V S m g inmg . v oA
R AR R I T E R B AR, S AR
V R EIR B MR B, P B AR . ARk
R B R kR S R V SRR IR
Rtidg VA BHR GRHELL VB L, VIS gE
SEHEATRSGTER™, Mt a5 A F 8 1 E IR
g7, HATE I E B A2 55 A B A0 AR KSR
AEP, B R X AT B G 2 — , AR IE
MRS £ 2 4 B T8 L ARG T A 2R
B bR ORI 5 B 22 B O ORI V TR
MRS LI i & o B A AR R ANEE B AL, 40 T AAC it rh
VA 3 A, PR T HIFCAE X VO RE A
ML, B R —4ER V XM BT A EE
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| RS

1.1 K3 #t Rt

PRI (Lycium barbarum) R 1R TR —SFl,
I TR R R O =110 R S A W 4 )3 = N R 2 LG B
JEUEE M, TS5 0.8 mm 7, 45 . BeHIvbkEE
WA T BE FH Y VINHLV O5) 34 0 40 Ar 4l
1.2 RIEIE I b I8

R E A 6 FALEE, 23 Bl LA R &/ V(L
NH,VO; JEHIA):0.2.5.10.15 .20 mg- L™, F4- b 3
WE 6 NEY AR AR AT R 5 kg, K
FOFCRIFRERD T-a0v b FHAK DEE 78 3 AR T 1S
H I 2 Foess, B RBERE 1 Y Hoagland
B, A PR ANV R R . REAAC A 4 %)
AT BEGLERRN 13 Bk, el & RIRIVRE V (178
FERPEATIRA AL PR, A 3 d P BB IR, V A 14 d
JE WS o FEAEIRE St o3 Bt e AR AT 2R 530
PRI T . AFARAR R e F A koK sk, PR 20 mmol -
L Na,—EDTA 224t 20 min, DA M 22 WL AV,
SR 2B Rk e IR AR TR K 4 o A
BT -20 COKFERE I HINE . 288 i HIACH B 4lK
1.3 iRIe A%
1.3.1 MAC A I 40 i 2H 43435

Fie B Sy vk et - BRI AT I EERE 2.0 g, T
A 20 mL $#EHU#[0.25 mol « L™ FEEHH+50 mmol « L™ Tris—
HCl 2% vh i (pH 7.5)+1 mmol - L™ #5176
UK AT PR IS B0, ST ORAE TR VR S Lo L
H 200xg T 5.0 20 min, JUHE A 20 BE K R ik i
(F1); B35 WAE 600xg T 5.0 10 min, YLIHE A 40 A%
(F2); FIBWAE 10 000xg T 250 30 min, YLIE ALk
IRFIERAR (F3); B3SO AZ S AR i R 4 4y
(F4), WHAEAE 4 CTF kT,
1.3.2 #EdhrR V SRR E

AT I | AR FIARAE 23 300 B 6, F5AE i S5 7K
Feh 1:10(g-mL™) FH S G RIFER BE B 513K, L F
TE o K o SRR 20 M2 4353 5 4 T v bl |
ZZZ2IE T, H H0,-HNO,(1:5, VIV )IH & ZEIE , K E
25 A7 25 40 I WU 43 06 06 JE 15 (GFAAS  novAA
400P, Analytik Jena AG) Jll5E V 58, {IRZ5H N 3
U S 3
1.3.3 Edlib g

FE Ay b 5 AR B 4 Y B AR AR A 1
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32 Z2 8 (Translocation factor, TF ), F 3 25/~ 8 W) &
X HE G MARTR B &R A R RS AR B, A
PNy TF =4 B3V &5 & (pg-g™)/ RV &5 &
(ng-g™) o AR R X HE 48 1Y & 45 24U (Bioconcentration
factor, BCF)=M# V & & (pg-g)/LEH V &5
(g g™,

K DPS 9.50 %4 A4b PR 2 48 Fl Microsoft Excel
2003 Xf &l AT SE T2 H , Duncan 228 HEAR ) i
F 22 5 (P<0.05) i 47 2 8 oA, 25 SR LU 245
HEZ=(Mean+SD ) /R,

HRE5SM

2.1 V EMRRMH R I A7

ANE] VAR ERVR R VAR AT A A L 43
ST EC LB FISFASF2>F3(5R 1) Fifids V Ab3H
WRBE HBE R A AS o V B B S ka3 (B L
SYBC HL B AFE B B 25 5%, V ZEAN L EE (F 1) B9 40 B
B ETHE NRRM AR LS, HR R 30.1%~
52.4%, TV BHAWER 5 mg- L™ B A HRAE,
JE BT TR, [HIRZ ST XTIV A nT R 2 (F4)
() 43 BE B G 0, o5 BV Y 16.29%0~45.2% , 41 i
1 (F2) Flik S ddc  Sobifa (F3) w11 43 Bic Eb 3% 7 T
W, =3 AR 15.29%~53.7% .V AR EE K 2 mg-
L7 B,V EEE AR MAZ (F2), 5 By 37.3%),
HIR A IBE (F1) 2N 30.1% , 4k LRk ik (F3) Faf
PR 53 (FA) A Bicse /b o WA V A PR EE R (=
5mg-L"),V EELE P F AT F L 5 (F4), Hk
MAAERE(FL) . 24V ARPRHFE A 20 mg- L7 B, F4 5
LY 45.2%, F1 R 39.6%, HAZ i ol
1R 15.2%  FEAMIFEI o V32525547 21 4 LR A

2

S R P VA 2 4 S A G P A 5 ) XS, T LA Ay
TGS AN (F2) (ZRLAR TN 24 (F3 ) 4 43 7 o
B/ NI AT AR VR FAC STy v i 20 AR A 43 5%
22 VEWMRRESREFHRENMS

2 FNE 1 R V AERIAC A R R S oA i
o ANFHEE VIR T AL AR E VS
K m TR, R 20,2 VR 2 mg- L
BN E] 20 mg- L7,V ZEHIATAR A S 4G iR R
TZEMM, N 1.959 pg-o SEINE] 19.799 pg-g!, 5%t
BEAH A e B 2 25 5 (P<0.05) . V TE2EFrh iy &5
S B A A B () 1 0 2 R, ZE AR AV
TRED, MR 2EFER, YRR VIRERR,
MIFCHRERFR B V st 2 . hIE 1 A0, pliE V Abs
WM TS,V EMACHR Hr i o e i 2 T, FEZE A
- 43 TiE EE AP Bt VAL B B B384 Tt e, %
WAL W R 43 V B RAEARS, 2B A &
C S ey I T 2 ks GRS FE ST I i)
BEHAN o V AEMACAS AL E B b ) 3 R o3 e g
UOMARSZES I,

M2 2 AT 0L Bl VAR FRIR BEHEC MR ' R
BCF {556 A FREREaH 24 V WA S mg- L7,
MIFEL V1 BCF (B K, oy 1.32, LUS & T B
Fla TR, 78V kS 20 mg L 1), BCF {H K
0.95., AIREZFEE V HEER R, MFCAI LR V g
JIdaE, AMFCH TR V R, V R ERETE
Tl MUAC AR FRIE AL (A BE 05 , AR R s A2 B T
ik, MM S E7E SR V haa T AR Al i s 4 R
# BCF Ak, Bl V ARBRMR B (438 K, 5512 20 TF
{ELAA 2 mg- L7 11 1.09 & #iREAILH] 20 mg- L™ [ 0.66,
RIAMIFCL T VAR 58 21 2RI (19 B 07 3% Wt

x1 MWIEHAFETHMESF VES(ng g BE)RSFBELLG]

Table 1 V concentration and percentages in subcellular fractions of Lycium barbarum leaf(pg-g™,FW)

Vimg- L F1 F2 F3 F4

pgg! % peg! % peg” % pgg! %
0 0.101+0.006d 283 0.168+0.014c 473 0.072:£0.004c 20.3 0.015£0.003¢ 4.1
2 0.146+0.010d 30.1 0.182+0.002¢ 373 0.08120.003c 16.4 0.0790.005¢ 162
5 1.060+0.043¢ 52.4 0.282+0.011b 14.0 0.213x0.011b 10.5 0.466+0.010d 23.1
10 1.2360.020c 49.7 0.326:0.040b 13.1 0.200£0.011b 8.0 0.727£0.020c 292
15 1.482:+0.055b 447 0.392+0.012b 118 0.232+0.023b 7.0 1.210£0.014b 36.5
20 2.360+0.078a 39.6 0.575£0.009a 9.6 0.331£0.019a 5.6 2.689+0.041a 452

TE : FL-AHIRE T iR sk, F2- AL A, F3— LN 2, FA— A2 28 1 RITAT PR 2L G, e Bl “ BB bR 22 (n=3) . R Duncan 746

5, [ FpOAS ) B CRAT 35 22 57 (P<0.05) . Tl

Note: F1—cell wall and residue , F2-nucleus, F3—mitochondrion and chloroplasts , F4-soluble fraction.Values are means + SD(n= 3), Duncan test was

used. Different letters in the same column indicate a significant difference at the 5% level.
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R2 MICHEARRBMLAH VEE(pgg BE)

Table 2 V concentrations in different parts of Lycium barbarum seedlings(wg-g™,FW )

V &1 V content/pg-g” FW

Vimg:L? 2 Root Z£ Petiole - Leaf FRAIL(BCE) IR AT

0 0.454+0.020f 0.391+0.032f 0.173+0.012e 1.24

1.959+0.032¢ 1.458+0.089¢ 0.677+0.029¢ 0.98 1.09

5 6.592+0.113d 3.863+0.109d 1.766+0.046d 1.32 0.85

10 10.282+0.392¢ 5.967+0.253¢ 2.487+0.109¢ 1.03 0.82

15 14.933+0.301b 7.001+0.312b 3.356+0.153b 0.99 0.69

20 19.799+0.376a 8.894+0.374a 4.267+0.210a 0.95 0.66
N =T =T =T =T L e MYt au ke e
=R L R E e e iR
2Ll E B B B B B s s R LR SR
Srel B OB 2 E 5 temmas an s me R it
25 ol = T b B VKRR, V AER A
2E sof [ SYRREL e F TR T A AT AL 1 5 R kL )
g 10 R I B I DR LTk BRI B, B V i Sk 2
) 8 5 R S g 70511 R T D R

AP /mg 1.7

V treatments concentration/mg- L™

O Leaves OPetioles ERoots
B 1 HIEg@EiR MG VSt E
Figure 1 V percentages in roots, petioles and leaves of Lycium

barbarum seedlings
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RO A 4 A% (F2) MR BE (K1), 24 V AR Bk E =5
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o AL, B VA EA R PR SN 20 R A 2
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240 M B 45 45 R A B T s AR ) R R B
AU , [ I AR o XA B B A o 2
BE FASEHY VIRFAIRE, HE AN B R ER 5 V
YRR, AN VBT SR
IS S = S i 5 % T = B ¢ o G R e e

FILRAA 2R A Hh 1 43 e EE AP, 66 75200 IS 1 X B
A P 3 o 35 BEAT ) 36 2 A RO AR AR A X 2
JLER V BTR, Sk T ad s VO A E R
TELERRRE Y A0 0 1E A= FRAC I ThBE . FFLA, V FEH)
e e B ST 4 A A R A T RIS e VAT
PE N o

AT V IE T, MR B RN R vV
FE AT AR, ok R 25 A AT AL RV
D,V AERIRR AL S AR S ZES0, 1E V
TEMIACAE AR 2B s E . XAV T RE S V
TEREI VR P B 22 3K Bl , HA AR X 4 s HA
BRI R ST, AT ARG V78 38 R i A= A Rtk
WL RV XTEE RV E R EEH . R E R
(TF)PFIAR & 4 250 (BCF )] DL Z S YT B4 )8
()& SRR TR A FAE B T 1. Mot
XV W E SERE ST ANFEERE 1V AR B G
V), AL, WA E RBCTF (HEK
(1.24), ULEAMACZHETFEAZ V hid i 5505 RE 1 4%
sy BTV ARIMREE RN, V ZERIAC A s,
IR BV IS 280 TF R, SHITE V ha
AR VAR 2 b IR RE )RR,
MIFCAHIAR R RF V RE S A0, Wb TV b
W4Tz, MR A R 4 X A A TS S R
TEAGHRIE V(<5 mg- L) Ra R #Acnt 23t at
A RAFN R IF AR E 5 R E(BCE) A mik V(=
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10 mg - LB RS, MM A K A5 BLR , BCF
{ECRI TF R . 1X—T57 AT Al BESE MO AT AT e M R 4
N BEFIBGEXT VBRI 2 RE 5, s g
TIREARR, 5 — I e R B VB FARERAYV L5 40
N BEFIBGE R 2SS SR B A, 2RIV HEAMEY)
AR, SEMACL 2 PR T, E AR PR AR
HV % BCF (R TF B850 T 1, ST RCAE R X V
HA—ENEEEN, BT V A .

4 #ig

(DA[RIHSE V ALIET ,V AEMIAC S0 & 300 &
ML LB AR S ZES I, Bl VAP EE R,
WE LRI =G 508 TR, s RECE L,
RUMRCHEXT vV A BRI EEEN, B% Vi
g ARSI, ARV B BRERNE,
ARV IR R AR BT L MAT
V R

(2)TE V e Mt it g sp v 220 AR e 20
JfURE LU AT R 53,V 7E 20 MR RS A 2ok
PRI B A3 AL, FEAMACA RIS IR v I
AT TS AR A BTG sh X, KRR T V
XFHIFS A R

(3)V TEAN M RER AL RV M R EE AV 1Y
£ 6 5 DX R A6 RT RE R AR AC AR DX V) 2 P AL
Z—s
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