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AW TIE, EMEEOEBERA 4L 2B 0REBREFAMT 5720, NTIKET05A 4o 28l (%
L— MHIE) @ Chelex100 THBL L, SR AR L7 EBIE 2R L2, Z O LK X 2687
7 2 b : Nannochloropsis sp. (UL T#JH) ORI LT, Z OEERKIZ Mn2+, Fedts L Zn2+ D%
R EBIN L, WA R U PIXE 081 L2, &5 7-4&ROBMREIL 50 25 300 L/ha<, #kB X
CHEER TIL, AR Z2 X— A DORERIE Z W 256 L X, 1/50-1/300 OfE & 72~ 7=,
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#iZk 1Léd72 0 Reef Salt (Sea chemfl:, ZiifaH) 34 g& M L C A LKA L7=, 35 mLD
Chelex100%Z % 7 HZHH L, NTHEKZH T L7z, #10 OREER200 mLZpERE L, £ O%ROFEEER10 L
AERN TR E Lz,
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RN T AKITARREEI S 20% DMK TAHAR L, A7FiEAK250 mLIC K #E (kiR (PES) #0.4 mL#NL ., pH
Z7.8~8.0ICFHEE L, KA Ty /kE:#1% (Purified Artificial Seawater) & L7z, F72. AR THEK
AR LPESZ4 mLIAIN L 72 K5k 28 U, AR THEKkx10 (Artificial Seawater x10) & L7z,

AIAEIK Z = A LT BRSO W T, KRB O A K 2 7K L CPESA 4 mLIFIN L 7= 5581k & .
FAGFH AHEKkx10 (Natural Seawater x10) 3, K5 AWK Z AR L CPESA 0.4 mLIRIN L 7285381k % |
KRS EWEKES#IK (Purified Natural Seawater) & L7z,
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At S, FE OMFITE THkRIEE R S v, BT ERIE CHEAR2 - 4 um Th o 7o, BRI A E T 25T,
120°C C2RFRI DI 21T > 72, Akt #e TlE, 538250 mLIZ 20 mLO EEFE O RAFIATR & # LU \E 5%
HRIZB L, 22.0C, 3200 lux (12FF[BAKE) OEPARTE Lz, BEOMBBEIXE V7 VT 20 7 IEREHERR
&L A VTR LT,
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K 4x107 cell/mL%& &1 eisiklc, @B A A > O 40.0172 510 pg/mLE 725 L 5 ITiRMNL,
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BT, B A L-EEOEREARD D720, BNCEEEI0 mLAW5| Al L., 85°C T2 itk L., BH&
ZHIE L,

HZ—2 s MIEINMCCH A 7 a1 ha /b d29MeVO 7T a b B — 24 (2 mmfe, EHffE 30 - 60 nA, Eif
B 20-60 uC) THRF SN, AT DX BUISIL) AR CHIE L, A7 hVIZIERIE o B 3
7'u 77 i (SAPIX) Tt S0, ENAZ —7 > NI, ¥—2—47 v F& L THMNERHTZY O
TLFEREERD, JIET7 V¥ — EOREOTBEREZIE L, BEPOTHERE (ugg) 2Rl
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Na* Chelex100 % Ca2t, Mgzl & L C, NTHKTOTERBA 4L fa bS5 2 L7l BEER
ErbrE LTz, Cazt Mgl b 7p o7 2 &%, WHERF O Ca2r Mg D ¥ L — MEEIC L Y R L7z, HT
FERLU72AmE 5 X0 BERTM L T & 7o, BEEORE T, VKO SRENE T 5720, ~_—ZDEK
W TN BRI CHARR L TRV,
FERLN T K CHERR U7 BE OB AEUL, B R AR 2 BT, ) 4x107 cell/mL |28 L tE 54T
AR OWEIC R ot
3.2 PIXE AWEICK D EBERICKHERDTHRBEBDLE
AUPEARAR— A N TR — 2 TH:3E L 7= M50 PIXE 4y
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Table 1. PIXE analysis for marine micro algae*
cultured by two kinds of culture solutions (ug/g)

RSB KSR CTHEE L-mET oS M) v A LFICo Purified Natural Purified Avrtificial
DT WS RIS D o o 1 DB LT S Seaater™ Seanater

5, FEEIMEAK L R U TR T K TR, ~ 7 X7 Ah, 7 A

e . e ; - Mg 17000 + 1000 8400 + 1500
FR DI Wi, U UATRERRE, By A 3 ELL S ) Si 6800 + 500 650 + 550
olce BRERICONWTI, v Hr, SR s7an, = 5 4000 + 400 8000 + 800
‘yb‘ll/\ é@ﬁ\;*ﬁﬁj éﬂ\ ﬁﬁ/ﬁfiﬁf‘%&ff%’)flo %;@}\I?ﬁﬂ( S 4700 + 400 6000 + 300
THE L@ T, ARG CRORR TN W D00 K 6100 + 200 7500 + 700
BERBOGHBNOXORESIVHAN L ONTZN, Ny 77T 0 Ca 600 + 60 2100 + 200
Y RELTEHDEL, 2D DOTROEYRIEIEICES L Cr ND 130 + 60
TWA, T2 8\ v h4yD ReefSalt # &2 F v 7 LT3 Mn 400 + 20 100 + 20
DT, BEMWE DR E BMIChZ ) KEICHERFTE 52 Fe 1400 + 250 660 + 100
Lllleotz, Zelw, ERECHEAYERET 5 AR N ND 1116
DBFFEIC I Tl ReefSalt & b\ HREHA Tk, CU ND 9%3
TER DB AR L VBTV A LE RS, Zn %0+ 6 110 + 20

* Nannochloropsis sp. ** Ref. 5)
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Table 2. Summary of concentration factors for several trace metals by
Nannochloropsis sp. incubated in several culture solution (in mL/g, dry

COOMEME LTSS, Z0E weight)
FIIZ Mn2+, Fed3+E L O Zn2+ D IEVEYR Natural Seawater ~ Purified Natural ~ Artificial ~ Purified

' - x10% Seawater® seawater  Artificial
WaETIL, mfEZEs L PIXE 58T L <10 seawater
2o O NT-&ROBRMEREIL 50 5 Mn2* - 50
300 &/hE< ., BB LOHEI T, A1 <0.05-1.0>
Wik & _— 2D E e L R - 18,000:2,000 50
. , <0.028-0.28> <0.25-10>
7 180-1/300 DR L7z o7, WOS — 9,000£500 3,400+1,200 250 310"
AL HRIROMEN L2513 LiRiEth <0.05-1.0> <0.01-0.50> <4.0> <0.05-1.0>
B/ NS B EEB RN, DL 230
ZAHEBEIFAHATHD, 320 LD K <0.05-1.0>
825K &R T K TR L7 - ;_11O>
RO LERRIT, TNENR c i 350 :
600 ppm & 3000 ppm & K& £ HoT <1.0 and 4.0>
Wiz, NTHEKOEEE, 5008\ P 1,100+100

<0.05-1.0>

THNT T LR BEBERBA A OWEY

< > is concentration of added metal ions added to culture solution.
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Determination of concentration factors for several trace metals by
Nannochloropsis sp. incubated in several culture solutions by PIXE

Yoshihiro Iwata, Chin Kentei and Kohsuke Takahashi

Department of Chemistry, Faculty of Education and Human Studies, Akita University
1-1 Gakuen-Machi, Tegata, Akita 010-8502, Japan

Abstract

Concentration factors for trace metals in the marine micro organisms are very interesting because
they have played the large role in the mass transfer in the ocean. By this research, it has checked that
continuous cultivation of marine micro algae (Nannochloropsis sp.) by the culture solution based on the
artificial seawater purified ion exchange resin was possible like the conventional culture solution based
on the filtration seawater. A 2.9MeV proton beam from a NMCC cyclotron bombarded the target for
PIXE analysis of marine micro algae. The simultaneous determination of the main and trace elements
in the algae sample was carried out by PIXE analysis. The temporary value of the concentration
factors for concentration factors for Mn2* Fe3* and Zn%* were obtained. Measurements were smaller
than in the case of sea water (1/50 -1/300).
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