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Tab.l Components of mixed rare earth

2 (%) FLELY (%) 5% (%) B
RE; O3 La; O3 Ce: O Nd; Oy As Hg cd Cr Pb (Ba/ Kq)
>38.7 8.4 17.1 5.7 <0.001 <0.001 <0.001 <0.001 <0.005 <800
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Fig. 1 Effects of rare earth elements on the growth of Isochrysis galbana
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Tab.2 Experiment results of Isochrysis galbana growth on the sixth day
AR LK g 4 28 40 B — %o B AR 40 BRI
(mg/ L) (x10* cell/mi) xR 46 400 L 3
0 558.5+7.4 —
1.65 623.8+5.7 11.6
3.30 623.7+2.6 11.6
495 688.2+9.3 232
6.60 648.1x3.4 16.1
8.25 575.0+9.0 29

9.90 548.0+4.5 —
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REWEFENERZEMEER. R2NEARERER. NR2TLUFED, BREH LK
N 4.95mg / L # K56 20 40 AR oK B S 0 BRI I 23.2%.

FrAREH LABEHMEE LRHMR, AELHEST NO,-NHFIA, ERE
BRMTMENEHER EARERBEKETHT TR (E2). 2R, EREH L
IMARR495mg/ L, BEFEIKE NIPIFe ¥ 30:2:05mg / LUEH &). 1 /2 EH &,
1/3E¥EM 1 /4 ERER, NENXFFR, LRAVAREENE (P < 0.05)H T
BE, RINBFABEFRPEAENBEAREKER. YW ELWAEHN 4.95mg / LB, 5l
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Fig.2 Effects of rare earth elements on the growth of Isochrysis galbana
at the vanous concentrations of nutrient salts
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Tab. 3 Concentrations of nitrogen for the various groups of expenment on the sixth day

H 5 BREGEAR EHEEP RN EE (my L) £ U (x 10° cell/ml)
xt SRR THAE Xt B4 Pt
1 EXE 30.00 30.64 624.5+9.7 683.5+6.7
2 1/ 2E%E 15.00 15.64 609.5+8.3 658.2+4.8
3 1/3E®E 10.00 10.64 620.6+10.2 651.7+9.2
4 1/ 4EHE 7.25 8.14 5923+ 73 654.0+6.5
BAWEIMAERN 495mg/ LA 3). ULRABYRAIFE-REE, LWEKEKMA
Bt, TREEXH,E—- . Z OXMARTANMAR LR KB IFG, 40K EH

BP<00)ETHRA MEEXMARK LA NEGHRALHABTER(P<0.05). M
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Fig. 3 Effects of rare earth elements on the growth of Isochrysis galbana at different stages
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Fig. 4 Effects of rare earth elements on chlorophyll synthesis of Isochrysis galbana
a¥0; bH1.65; cH3.3; dN4.95 eN6.6; (4825
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Tab. 4 Effects of rare earth elements on chlorophyll synthesis on the sixth day

N L (mg/L) HERYE (/L) HEREKE (%)
0 584.0 —
1.65 700.4 19.9
330 754.0 29.1
495 848.8 45.2
6.60 601.0 —
8.25 563.2 —
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EFFECTS OF RARE EARTH ON GROWTH OF
ISOCHRYSIS GALBANA

QU Ke-ming, YUAN Youxian, XIN Fu-yan

( Yellow Sea Fisheries Research Institute, The Chinese Academy of Fishery Sciences, Qingdao, 266071)

Abstract In this paper, the effects of rare earth elements on the growth and chlorophyll synthesis
of Isochrysis galbana was studied. The experimental rare earth consists of rare earth nitrate, with a
Re,O, content of>38.7%. The method for the experiments is as follows. A proper amount of
seawater and seeds of Isochrysis galbana, according to the concentration of Isochrysis galbana, was
added to a 250 ml triangle flask. The experimental volume was 200 ml; the initial concentrations of
the algae, 80—85( x 10* cell / ml); the concentrations of nutrient salts-N, P and Fe, 30,2,0.5 mg/L
respectively. The rare earth was added then to the testing groups; 5 duplicates per concentration
group were tested. The experimental temperature was 23 + 1C; the sourse of light, 40W fluorescent
lamps; the time of light and black, 10 and 14 hours per day. The triangle flasks were shaked and
exchanged their locations 3—4 times per day. The cell concentrations of the various groups were
calculated by sampling and moniterring the absorption value of the algae solution through the
spectrophotometric method in which the length of determinating wave was 550 nm; A lcm

colometric utensil was used and was taken as the reference solution seawater. The chlorophyll was
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determined using spectrophotometry.

The results show that, firstly, the cell number of the testing groups is significantly larger (P <
0.05) than that of the controlled group from the fourth day and at a 1.65—6.60 mg /L concentration
of the rare earth elements. The cell concentration of the testing group is raised by 23.2% at a 4.95
mg / L concentration of the rare earth elements, compared with the controlled groug. However, rare
earth elements reduce the culture of Isochrysis galbana if the concentrations are higher than 9.9 mg/
L. Sccondly, the cell concentration of the testing group was significantly larger (P < 0.05) than that
of the controlled group from the 4th day, when the ratios of nutrient salts N.:P:Fe in the testing
groups were 30:2:0.5 mg/ L, 152 1:025 mg/ L, 10:0.67:0.17 mg/ L and 7.5:0.5:0.13 mg/ L,
respectively, in which the concentration of the rare earth constituents was 4.95 mg/ L. Thirdly,
when the rare earth was added on the 1st, 2nd ,3th and 4th day, the cell concentration of the
testing groups was significantly larger (P < 0.05) than that of the controlled group from the second
day after the rare earth was added; however, on the Sth day there was no significant different
between the testing groups and controlled group. Finally, the chlorophyll content of the testing
groups is raised by 19.9%—452% for 1.65—6.60 mg/ L concentrations of the rare earth elements,
compared with the controlled group.

Hence, the mixed rare earth elements have a significant effect on the enhancement of the
growth and chlorophyll synthesis of Isochrysis galbana. There is no relationship between the
enhancement effect and the concentration of other nutrient salts. Further, such an effect is not related
to the time when the rare earth was added during the exponential growth period of Isochrysis
galbana.
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