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SEHIEEE
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(ENMR%EREERESHEESHREARHRALEE HIT 361005
POEITREESE  HEIT 361005)

BE T 19954 13 AGHTRERIE R 5—15mg/L # (Ge) REREHREN, AW
FIFFRIBET 25CH 30C) AR, BAR. IBLMBOKILS WS HEN R, FiTEE Y wR
TERERU R REMILE, SRRV, EWHEREE THTEERSTRERRA-CENE
(2244—52.13pg/g) AWM E ST EAR. BEMBAK LS BARLE S EVEARR
T (25T REAM NS B R BE R TR, ERE T G0C) 5NN K EXRRAWHE; W
FEETEARE REMBRKLS Y b 44 56 B X BE 4 hn 55 i ¥k B2 38 m w8 o, {835 18
TOC)EEHERERGTRET QST)WEHEEE: KB T QST)=MR4G TR PEN
HERERE 8% AR, HET (30C) W BE & m & & ¥ 5 34 I i 88 B ¥ i (37.2%—
72.0%). HIE TR, MRE Q5C) TEY R e3>t 455 BRI E A, BB (GoT) NEm
HERBAKRSFYRGESER.
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HETLKAHRPRE-MESBITE Metalloid), REEBMELBHNESE. R
EHAMBRARENIEEIIHEREYBRN —MHUOFHEER IR, ERERREN. A
VLeE R AW AR g, W BEILEE. JUB. RIS TR (E%, 199). B
HEiERAMANESEIAT SR MUEBEER. B4®, TEFE—EWEER, B
MR REEREENENEZGSIET AMMENR. EF%¥EEXNAEES
HEMRBEAERRESXRARANAINE GLES, 1991), BFEEERAR K. #HoK
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it 4 B W AT R B E S B PP R AR AR . A SO B SR 2E B R IR B T 4 T 0 M 8 4 i AR
& (6—8d) LA B #7640 A P9 9 40 4 1 DL AT BT 38, 400351 B oo 0 8 38 0 Wi R B 0 2 AL
B, DL A R B 3R A P R AR ML R R AR AL R B AT SR AR 2R 3R
1 #MR5HE
1.1 R FIIESR

L% F 1995 F 1—3 A 347, B A 3 F 4l TR € BE (Spirulina platensis) R A Z RAF
Fh. RA B Zarroub BUA RS FEEE, NaHCO, I & B E 10.0g/L, ZEH P IMA GeO KR
g, A TEBEREREMY LD, HHBELKENROL, 1.0, 50. 250,
100.0mg/L. %38 Y68 0 H XG4T, SE58 3 5001x, JEBEJE 3 140/ 10h, 3 FFEE 30 £ 1C.
KB4 KB i U 8 HAE 680nm ALK G B (0D, ) R M5 I, 45 5K 58 B U 58 & ¥k BE L 3R KT
OD, i, BUF51E, 3 5% 4d. SETURBERE X AR BRELYK, REMMREH, 25+ 1T
M30+1C, EHRAEERN 5.0.10.0 7 15.0mg/L, 5% 0.0mg/LWEF H 3 BA, HEH
FEGRLE, EXXHERBER (6—8d), B EEREEMNE, WESHWERARA LS
FKECHIE 0.5mol/ LF B E B W b ¥k 3—4 K, AR TR AR A IRA K, W&
BE 25ml /MEAS, BT 4sCHEEMTHUEEE, KARKETE.
1.2 EFEAMR. BEMBEKESHRER

HEB O IELMBE KSR IRBUR A Kochert (1978) k. BURT M 1g,
EREERSGE, UBREARANN TR R —%/Nr FHR. BORENREFMA
EEANEN-FEREER VYV, /DB IK L. ARERE, BEARSKKT;
TMIRHALH 6% ZFEBER (TCARB 3K, ¥ 3 KB LY EEREGE R, MEmKLE
oy, VL iE B R B R
1.3 HEERANE

BEHESBEENEAR. BEMBKEEWHEME I00CTHET. HRERHEL
(WRBHER /YRBLER = 10/1, V/V), B 1.0ml JE 4L M 3.0ml % HCIL, i 1.0ml CClZEBBIK,
HEEWA Lom FIBARER, BUKBHBE 10ml % EiXE D, A 1.0ml A XK,
0.01ml 0.05% EDTA, iNFc/K ZEBEEZIE, 10min J5 7€ 850 & 3% 43 Y6 3% B 31 (Hitachi) -
R RE (BRER %, 1992), KR MEFEK (4,) = 425mm, KFEK A, ) =
499nms WL FEIE . WK (EX) = Snm, K4 (EM) = Snm, % F ¥ K (PM-NORMAL). A
HEMRERERHE I lpg/g TEHERLRE).
14 ZEEMITH

AT S A B R ETARITE:

g _ (BEEREAHE + BLE S8 + kL EVEEH)
ARESHER

X 100%

2 BRE®
21 ARKREEHETRERE KO

ARG ERE T EETURERE R B, SR AR 1. HHERERT 5.0mp/L
B, & BE 4 I DG T BE M 5 5o PR ZE A B0, R P iR JBE P S P B TR e B A AL K B 1
WER, T0RA — R WIZ M 25 MR BE R B 25.0mg /LA, 5 TR 83 5 38 1Y 2= 1 B B B3l
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F1 TEERETHTIRERN LT EE

F2 HHEREAFRERETR
Tab.l ODyy of S platensis grown in different =)

Tab.2 Biomass of S platensis grown

germanium concentration in different germanium concentration

MR 0.0 0.1 1.0 50 250 100.0 HRE (L) B FE (me/L)
(mg/L) 0.0 222

# 0 0.089 0.089 0.089 0.089 0.089 0.089 0.1 288

7 1 0.188 0.189 0.188 0.178 0.166 0.122 1.0 205

i) 2 0.545 0545 0.522 0489 0461 0.167 5.0 252

5] 3 1.045 1.023 0998 0944 0767 — 25.0 102

(d) 4 1.583 1511 1444 1543 0967 — 100.0 24

s $EVEBEI 2 100.0mg/ LET, 54 T 8% HE B A AR & SE 2 i .

ARERETHTIREEMAEYRILE 2. 0.1.1.0 71 5.0mg/LIEANERTES
ot ERAMNMERK, RHEHEEERT 5.0mg/Lit, STRBERNEKZEH — B ENR
BE; T 25.0mg/LA 100.0mg/LAKER THHASM T HAR, XULAERNEKZAT
MEMEE, XRE5R1PHERELY S,

Yanagimoto % (1983) ZEBF 5% pH B X AR E Wt L, UKW HIRE R
2 200mg /LB, HTHBREENERKNZIHEHME. B EES (1997) LW EF
25.0mg/LEEHA B RIS TR IE R A K., AW RERGZEA K. EmAMBLET
B3 T R R M A B B, 8 P R B VR VK B L KT 20.0mg/ L.
2.2 iR FE XTSI T AR RE R 5 I I A R I

LW RIE 3. £ 25CH 30C T, FEHGF7 1B o 735 0 58 2 W7 {58 40 100 08 e R 7R - b R
Wk, IR W B4 510 25.57—52.13ug /g, 22.44—38.40pg /g, I TRIRER A S £
(1.40pg/g) B 20—36 1.

MNP ER R PR EH (25T 30C) W ERIE A LB K, 25C AR HER IR
FHEEE T 30C Ay, B 25T A 45 W W= BE A1 in 4 B9 ¥ B8 38 i T 3% 40 30C M S5 R Uk B
5 meERRERXRRARE, 3 BRFAH I RRE, X7 88 5 5 TR IE B A B RILE %,

R3 TERET FETNERAE R %00 Bk it

Tab.3 The contents of germanium accumulated by S platensis cultured under different temperatures

B 18] HE - ERRPERE ARPESE ) HE  BRRPHEE ARPEIR

(H.8) (T) (mg/L) (ne/g) (R.B) ) (mg/L) (ug/g)
0.0 1.40 0.0 1.40

5.0 25.57 5.0 27.64

251 10.0 34,83 251 10.0 38.64

03. 18 15.0 52.13 03. 24 15.0 49.03
0.0 1.40 0.0 1.40

5.0 22.44 5.0 38.25

30+1 10.0 2474 30+1 10.0 35.79

15.0 28.60 15.0 38.40
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FEEREAZMRE (1985), HTURREN B EAEKRE RN 28—34C , BEREIREHEE
MBELRHIER MR, ATRAMAMKEFRERE QSCT)RTERNREEFREBE, XE AR
Wi ) B 2 A A T T B, 40 4N R R 4 34 o, {5 A5 A\ 40 B P R 6 Y S B BE A1 o 6 vk B T
s W AT A MBS REE GOC) EHATUR RN B EEKTEEN, ARLT - IERH
AR, 40 R & O IR MO LA TR R, FEAR BRSNS I MR BE S T i . b4 ET R
5RIBGOT) THARMBARBRAE X, X Ui, 18 B 68 R ik & 55 ma 7 A48 3 B 1 iR
ETQSC)REM, ZRREET 30T)UAEIEAM.

23 ARRETHHREREAR. BEXTBKLEDESENR

GRENEF-EREET,. EAR BERABRAKLEYE="NRITEIENE
KBRS R MR BE R TS b (B AE R 4 E T, RIREAH GOT) )W =M X0 TYEP
ENYTEERETREEHQSC)WMENMHE GRS, A—FHHEH, £ 25CHP, ZFKRIT
YRS A BB E (48.4%—60.0%) , T 30°C 28 0 B S on 48 i ¥k 55 38 Jn B 5 38 fim
(37.2%—72.0%) , X FI B S 40 R I BB IO V& 0 k. RIR T (25°C ) B IIIE H UK, B ALsE Ry
BEAES: MEET (30C), AMAEEE LB, BIENEIRR, WHAENTEN 54
INSEWR A X, BESE W E R T, b EE MIRE 30T ) ME R I %% E (15mg/L)
BRI T 8L,

MEATEL, REBIABFHEL 0% SEMAM K> FYRER . RSB
AR R 72% (30C), XS HA KM BBIHA X, HERFIWKEEETF. £
BARBEHEARANE. EHENSET, B3 RN EAIR, HEFBRRTEXLERS T4
HWPHEEEFERENENBLEES WEAR): REESXEXG FHHNEHE =R
RS 454 (BB R BB AR EY), NI ABH XN EHRUAXTERRENE
VLAY, BRIMEBMNB K (B EILE, 1992; Hundson et al, 1993), XA fFiF—H &
.

R 4 BRI, RER 25SCHRER J0CH, BESR KRS TYHE P4 LLEY
S, HARBAR—HSPHEREEENIAR, MBS FY RS TREEFHSE
HHERK, BARA E 60%, I8 5 4%, KA & 19% (B EH, 1996) , X R

R4 FRBRETHMBERRAE. FAR. ERBKEESYEENR (us/e)

Tab.4 The contents of germanium bound to algal cells, proteins, lipids and carbohydrates by
S. platensis cultured under different temperatures

B BRBPERE B EHR il wAkLEY ZE%
() (mg/L) (%)
0.0 1.40 0.29 0.27 0.28 60.0
5.0 27.64 4,51 432 4.56 48.4
25%1
10.0 38.64 6.42 5.47 6.81 484
15.0 49.03 6.20 877 - (RW) —
0.0 1.40 0.29 0.27 0.28 60.0
5.0 38.25 4,50 427 5.47 372
30% 1
10.0 35.79 8.03 6.88 8.30 64.9

15.0 38.40 9.30 9.31 9.05 72.0
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WL A fr it — 2 BF SRR
3 &iE

L TRSRGE B FRTE | 5.0—15.0mg/ LKk B S5 B3 SRl b e, BEAR M. R R, IR 26 AN
Bk SY RN RN B R R R —E B HE, TR TURIESEA S S BM 20—
36 122/ . T A P T AR e R MR W e AL B8 R T AT Y.

B TRAR BE B R AL B 2 B SRR Y e, IRIR 25C) FER M AR WE, TR
W REFEAR. BREFRIERE 30C) MK/ K #H K E (15mg/L) & # T #HH L.

2 % X ®\
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STUDY ON THE ACCUMULATION AND BINDING OF
GERMANIUM IN SPIRULINA PLATENSIS CULTURED IN
TWO TEMPERATURES REGIMES

WANG Da-zhi, GAO Ya-huif, CHENG Zhao—di’, HONG Hua—sheng
(The Research Laboratory of State Education Department of Marine Ecological Environment, Xiamen University,
Xiamen, 361005)

f(Depan‘ment of Biology, Xiamen University, Xiamen, 361005)

Abstract The present experiment were carried out from January to March 1995; the algal species
were provided by Laboratory of Diatom Research, Department of Biology, Xiamen University.
Spirulina platensis grown in the Zarrouk’s media with contents of dioxide germanium, i.e.5.0, 10.0
and 15.0 mg/L germanium was cultured in two temperatures regimes (25C and 30T). Absorption

of germanium in algal cells and distribution of germanium in proteins, lipids and carbohydrates were
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studied. The results show that S platensis can accumulate some amounts of germanium in cells
(22.44—52.13 pg/g algal dry weight) and bind them with proteins, lipids and carbohydrates evenly
in the two culture temperatures; the germanium absorbed by S platensis incréased with added
germanium at the lower temperature (25C), from 25.57 to 52.13 pg /g dry weight, but was not so
sensitive to added germanium at the higher termperature (30C), from 22.44 to 38.40 ug/g dry weight.
The germanium bound to the proteins, lipids and carbohydrates increased with added germanium at
the two temperatures, but the amount bound to these three macromolecular compounds at ﬁle higher
temperature (30C) was higher than that at the lower temperature (25C). The binding ratio of
germanium to three macromolecular compounds at lower temperature (25C) was stable, about 48%.
The ratio increased with added germanium at higher temperature (30C), from 37.2% to 72.0%. On
the basis of the above results, lower temperature mainly affects absorption of germanium, and higher
temperature (30C) affects biochemical formation of germanium-macromolecular compounds with
protein, lipids and carbohydrates.
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