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The effect of acid rain stress on membrane protective system of

spinach and the conservation of rare earth elements
YAN Chong-Ling"? ,HONG Ye-Tang',Lin Peng®, YANG Xian-Ke?,Fu Shun-Zhen?,ZHU

KE-YDngz » WU Shan-Qi® (1. The Seawe Key Laboratory of Environmental Geochemstrys Chinese Academy of
Scrences, Guryang » 530002, China 2. Guizhou Institute of Erwironmental Protection «Ching 3. Dep. of Brology . Xiamen [/~
niversity China)

Abstract. Based on pot experiments, the effect of acid rain stress on membrane protective system of
spinach and the conservation of rare earth elements were studied. The stress of acid rain resulted in de-
creases of overall levels of superoxide dismutase activity and catalase activity, and on increase of peroxi-
dase activity. Afrer being treated by rare earth elements. the overall level of superoxide dismutase activity
and catalase activity were increase and the peak value of activity variation curve moved forward to the di-
rection of higher acidity. POD activity only increased in a small scale, comparing with no treatment by rare
earth elements under same acid rain conition, and the three important enzymes of membrane protective
system could be kept on a relatively stable level, It concluded that rare earth elements could conserve
membrane protective system from being affected by acid rain at the low acidity conditions.

Key words ;acid rain stress;rare earth elements ;Spinach smembrane protecrive system

SCMLRE . 1000-0533(1999)04-0543-03 AL . X171 LZFIASB. A

HMPELERHFERBEP ™% 07 HO, M - OH FEEN. SHEATHAYHEFEHESH TR
ASHPEEMERLETFEAKEPPERETRERM L, BEFEBERDITEEREOS M EME T
WP EHER L SR REE T8 SSTE. ATTREENHE. SODGBR (LY (LR .CATGE Rk
A8 . PODGI AR B HMER AR R RETRE F R 3 HEEFPWN.S0D EEEF OF
+2H™=H.0,~+0,,POD # CAT 0l fi{k H0; B H.O, FREIEE#AEHmEMER BT
OF JHO: #0 « OH%%&%N%B@E’E&%WW%#.

RECIAR L TR HEMERF RV P ACEHRE ARREDAT. €1 T X E B
FRPERSFEHAREANNERE. FUREZEFFREBLAT . HLOXEFHEYREFRET—

EEWEH BAFEAHSESE SR B (49833002 B EH A X EEINE
B e . A R I O TR, B, 550002 ..
YrfkH X9.1598-03-28 #iTH ¥, 1998-12-05 -

PR


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

544 ) ¥ F 5 ¥ 19 &

ERPERE. ARSI RWPBEETTEMCGLERAEYDOBEMA R ENE LS KB ERER.
1 HEFhE
11 4 RBFRERFSEZEFE W NBASBMHY —— BWRC Spmacia oleracea) 3 1 5 4
FHH., HEWTATEAE®R TME #5E HoRARRE L.
%1 BiwEcR
Tabie 1 Conlent of REE

TR ER SETY TR Tl TR E - SETY. TR - ()
Elements Content Elemenis Content Elements Content Elemenss Contens —
La Z21. 32~22.37 Wd 12. B5~14. 57 En <20. 086 Er <0, DB7
Ce 39. 0B~—41.51 Sm < 0. 258 Tb <Z0. 081 Yhb < 0. DB?
Pr 4. 14~4. 57 Dy < 0BT Ho < 0. 087 Ln < . OBS
Y <2{. 078

1.2 i BREAEEREFE-MIOARMKARRAIEEFREL (R2). ERMRERE . R
BMEAHXKEFHPEARE RO LHEAITHAE. SR 2 XK. 5RRHE 10mm. MERES 24 HS
( pH4. 8.pH4. 0,pH3.5.pH3. 0, pH2-5 f1— D3 M CK pH6. 5. ES T ALENEM L. EEH L
0. 01 % 8. 03% .0, 05 M4 PR FD 0. 03 24.0. 05 M B2 16h. FHTE53#EHOS T 2T, 7E 30em» 25cmt EOH
E<EWEREPOSH/E) . EABIEEY . GEHTES. LN BFENTERS FXR2HRRFENE
U T R HA o B E A ACAT . PODRISODM 5 ¥ . ¥ 8 Jr o e oD, 28 (v 47 % O HLOamg /

min + g (FW Y Units/mg (FW ); X 10'Units/g ¥ BAEFRE(pmoi/l)
(FW), Tabie 2 lon composition in acid rain

2 NBRER K- Na* Ca'* Mg?2* NH* H* 0§~ NO7 Cl- F-
21 BSFHNE FIEIESOD it AL R Loy —Li 18 50 165405365 140 21 7.5 7
MHER R RE .05 BFEWNE T . 33 SOD 35 558 5 5 M0 58 5 CRRIE ) i 19 10 i 75 B8 T e
EH. B AR — N EES RGN TR TS SR B LA R & 4 B 2 R A SOD ST ig B
HXERARIXRS BRAEKOATERBRIE T.50D S LHERTHARFON K AFH LA
560 F B FOERR AR B B0 R S, SOD SR RECKTF TG A B S & e P IR S R AL I B

55 19.5 - 0.3
b
- 5 st - c
EY Z 2 iE
%7'“ .ET: 18.5F & , ooz}
- 1]
g 840 & s * B e
a2 M2 %1
5 I 0.1 .
@S Fh o g 173 Eé N
X gg 17t
15 N L bl L N N " 1
7T 6 5 4 3 2 65— 3 0% 5 4 3 2 ,
pH {4 pH vahe pH i pH value pH {E'PH value

. M1 BRARTEESE SODMa) .CAT (B . PODc o) iEHE M EME R L TR {EA
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