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B E: UUINRZEWSEE Isochrysis galbana 3011 ( FREAIE 3011) ¥, MEHTBETEABERENBILLEA
JER YR VI TRE., SREWH, ARBSECN 10% A H SR AL M 3011, HFUERRIYSHRB T
KEGEHEE L, RTFEHTEFEA BRENEE, FEAARKN N EAR, H# 3011 FEMKEEREAE
Mg DR, BT N* AR N(0~9.1) x 10" ions/cm? B, 7738 ZRRATEA | B A9 38 K i Lo F B8 24 N*” Rl &
H(9.1x10")~ (1.872 X 10'%) ions/cm? B, FF G EREE AR R MM KTA B LA, BEE T A SN EAA
B KP) 1.872x 10" ions/cm? Bf, KFHREXTFHREH P, KEREEINE v- HEAFEHMNLEBREYE
PAGEHAE2 AR R AL AN, BSEFEARGBEYWE KGN MAEREAMHIE, 2RREIRITET
A YHRG T84 Y ikl o B P el 178, o 2R KR,
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1 HR5HE

1.1 ##

1.1.1 % REHELH Isochrysis galbana 3011
WT T FEM BT, ZRME/2NE
AT Hgk#EHRzxH0 20 C THRE 53 ALEH
B KEe R,

1.1.2 BUAIESFE  BAMABAREFERHEM
“U2PRIANT K FE ATHKRT BEKE
(FREIGERRKE) RN,

1.1.3 EMKESRE Feo/2"mE AT KIEsEE
FADA 1.5% FIBRAR K145

1.1.4 IBFHE HAMMEAESFRE LRH-250-G &
SERBESF T HAT, MR FEBRA 150 mL B
HE 250 ml =AM TPEMNEBRSHWS ERE,
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Lok

{8574) 4 40 L 24 BE R (8 ~ 10) X 10%/mL, B {KIEFRTE
BEFEMAP AT, WEHRBE(24 1) C;EHEE 100

pE/(m?+s), %806 ;pH 7.5~8.5,
1.2 N FEAWHERBHE

BS ml ¥eEEFFEBT 3000 r/min BL 5
min, H#E LS, NERERHASHAREIE N 10% H
MEEFF B ER 15~ 20 min, EEREZ 3 000 1/
min, B0 S min, WEFERHSGBRA T RKEABIE
KL, NFREHITEFEA,
1.3 BEFEANEE

BFHEALELEEREFEAN LT, B8R
H10 keV, FIBHR(2.6~32.5) X 10" ions/cm?, IE
AREMESTER 10 3 Pa, RAKBREA, B4
BRI A 5 s, [BIFR N 30~ 50 s, AT BRAHI & T Rk
L 7= HE M SRR A
1.4 BFINGHIEHE

N HEAGYEERS TS - HH & LEE
FRWCUE T B AN PR W AR FE 43 FT R, BEATIE 241
RRWRIL, RGH 1.1 M RHITHESR, 6 d JaxTE
PRI R AL T A S S i SR VR HE A TR BT B I
BB R, TSR = SRR R
HENBITHBEEY., +TRICAFTREZETE
ARAEEERE, SR EEETHFEEBELN 3
KEETFHE,
1.5 BFREREKE

MRIFANE FREBEBERAEARERLA
1AE 2N, BPEARBHE TR . EERASE.F
BOM MERE . AT RE HEMWEREER
Ao TAERER. B FE~ESE &,
HbhEFE51HR%51H, FARBS T ESEE,
RIGTEMERZEPREERG, BT #HITREREA,
HYHFZRARRKBRANESRE BRERERE
FEFIRBm R B,

2 SRS

2.1 FEANEKRMEIL
BETHEAEREAS THREN T #17, MRS H
SHNAHRE R E BRI NER S, BHH
MoEfu e, D, RUEBRBEH LS HEALS TR
B0 T 4 A 5 K R 7 B3 B8 35 3R WU KR A A7 3
RERBFEARINK LR RB,
EEEFRAT A FE BB (0 ~ 60 min, B4 E
[af% 5 min) WS HES SERAM)S LB, HAE R 1% 5%

WS REAFIE I B BB 292 15 min, X A8 8]
HMMHFFERRKZ DR, SREEYETEA
AT B B M 1 T B W B o L R i X el it
T3, BEHRTE 15 min BRAT REAN LT
B, HEEMNTHEEELETEAKRIER
R, AL, AR OKRERIN
HRAEFE B LEIER L, 75384 5E R KR T
ERUTEANBE, B/GNE AR 3 min, X4
AT AT #ATE T EABR IR,

H .
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Fig. 1 Sketch of ion beam irradiation installation
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Fig. 2 Sketch of ion beam bioengineering device
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BERDHEIEHESTFHARBA R FEARE
HATEA, KHRC A ARG, MERRARZE
FHEAMESMROREME, XEHTEBENESW
SEBEMBAEES TREN T RAKEHRES T
ARTSEH A 8BS T, R AR R & S B H
MIBEBE (5%, 10%, 15%, 20%) Hl DMSO % &
(0.5%,1%,2%,4% ) VENIRT IS 45 HE & 51T
MEEEHTEFEALR, RARASTHERETH
N 10% HmH TR R R REHEE, 258
A G LR B — & B W4 AT ; T 244R
Pl B AR R K B 4 SRR R AR, MR KRR B
SR, HRBE A B AR KR,

2.2 AREFERANTEAT 3011 FEREARIE

ARREH N HEA 3011 WEEHRSZ LA 3,
YN HEARBERNS, HEEEBEETEANERN
AR TR R EXD 9.1 X 10" jons/cm? /7,
HEEEMEFANBHBANEH LA Y0 E
EF) 1.872 X 10" ions/cm® JG, HFEEXEH T
B, BN 2 —Fp RS A R D8R fR G il
Lo XGRAEH v FHEXEHMPERERAEYE
AR 2R R R BERE MFERN BRI
FHEAR, HE, WEREE T REAMBLY
FHEEERAMABFIEXRZRAEN, HETF
MR ET RN AR SR, S ELETF
REFENE S5 HMMEN ST REMELmE 2
5, BRE FHEAR TREAGREBMM S, A5
B B VB A PSS s,

ot

5%  Survival rate

o 20 o s 60 100 120 140
N* EAFRA2.6X10% « cm?)
N* implantation dose

B3 NEAFERR 3011 FENHER

Effects of N* implantation on survival rate of

Isochrysis galbana 3011

Fig. 3

EPEFETO0~9.1%10") ions/cm?, &
3011 FEIE RBEE AT B A3 AT B 3 PR AR, X &
BEREBVIFASBABLFEIERANGR, BRI
B REER FHEE B DNA 5 5%
R AR A A, WA H 3
¥ 5B DNA ZEARREY K92 F k4D B 5
5. ShEEBNESREARSH R T HAREHZE
2k, WIS, A Y40 I ZE R B T A0 48 ST R
PRI b AR B T A TE R T R AR,

HFERNET, SWSRTEEEME N EA
F BB A B L FHESGRE T XA (100 % 77
TEH), — B R B U300 F 3 & 5 3 36
REE EEEA, Rt XU R TIES Mg
TIRNAELEEA, BABETHEFRN T ERE
SHRAPHSHAHNR R EBREE DNA 54
Yy K5 FRII ; R, B A B8 74 I B 77 56 7T MR i
HWEFE A 5 BT -OH - H B 7= BRE AR, W
RESRG BREFEE, 53— E BEEN EA
FIE RIS B — SN =4, . KEH
T ERG R RTE R T — BRI BB 30, 5
GRNE, BTEARBUTIBIB KRR
YRR A R, XEFHAERMY BT RGE R0 BEE
HRIBOE R, BRE ARSI 10058 vk A B F R
BUB=YX DNA BRPER, BN EEHE™
MWW 5 DNA HF4Y KD FRS-OH ZEHHE N
WA 40 18 S FF 78 3, [RIaT 70X se 3 A4k B ) iR
hAME T R RIS 5 E s 8 R MM
HEAEEBEENAY P,

FEEFEAREKE M, BRBETRRM S
5 BN SRTFTE, (B X A K, B Ew
FERGEE, RAEGiE R nwE. 4328
fo; ElEs KAIEHEA THRERTIBIR N Msh & 1433
M2 A 18 DNA KW S AR Y K 5> F i 4
KRR i B o 36 1 R 5 0 30 388k oz B 4 i A &
FHEE RE f1, BB, 4 N HEAR BN KT
(1.872x10") ions/cm® J5it, HIFIEREFHEN T
P,

BALZMEASES EYKBETREERL
W, i RIEARGRAEATREANRS
FIEM X EXMBEREFAL SR SEFEAS
B(ETFHEX EENEANB)BUEEEENES


http://www.cqvip.com

D000 http://iwww.cqvip.com|

250 B E ok R EoL

(9] ZEE ITFHF CTHEBFEEYIE] B REEHRER
B 0#k: FIERR), 1999, 17(2): 190 - 193.

[1] Bz B R BE%[M], RS, B2 5 A M [10] Guillard R L, Ryther J H. Study for marine planktonic diatoms.

1996. 189 - 192.

(2] #HES PEE BEFREMBTAEDOHRUBOHRBRE]].
TR KFEEM, 1994,21(3):295 - 298.

(3] AR ERT BTFEAEYSHARBIF]). TRV KF¥
4, 1994,21(3):221 - 225.

(4] AR BFRS54HHR¥— —MFHHREH]. O,
1997, 26(6):333 — 338.

(5] YU Zengliang. Mutation breeding by ion implantation [ J]. Nucl
Instr Meth, 1991, B(59/60): 705 - 705.

(6] RWH ZF 4 BFRAYWIBEMAHFRE] WHE, 1999, 28
(12):708 - 712.

(7] REW, B . BEEK F ETEAEEYIBELEWONA
[J). FBIT¥Bc¥#,1999,20(2):114 - 116.

(8]  — &XI.F B BFEATREYHKY EONARR
[J]. R AS¥5H#, 1997,17(2):20 - 26.

I Cylotella nana Hustedt and Detormnule conferacea{ Cleve)
Gram[]].Can ] Microbiol, 1962, 8:229 — 239.

(11] #FH. 200keV BRABFREY T EREEMHA(D]. SIE.
HPBLBE % B T R EL AT, 1999.

[12] Badia B, Pierre C, Darel H, et al. Resonant formation of DNA
strand break by low — Energy(3 to 20eV)Electrons[] ] . Science,
2000, 287:1 658 — 1 660.

(13] EHE BER X2, F BHEDEML AN . EHEES
Bl i AL, 1998.254 - 255.

[14] EHFE. BASFEYEIM) LR, e H A, 1992.33.

(15] BEHH AHEE BTHEN TREY HYHARGFEEDN
B0 ]. Bt R, 1997,20(7) : 423 - 429,

(16] BBk, R MAEE TR ORISR HER[]]. BHAR,
1996,19(6):321 - 325.

Marine microalgae culture by ion beam implantation

GU Shao-bin, YAO Jian-ming, YU Yang, XIANG Di, YU Zeng-liang
(Key Laboratory of lon Beam Bioengineering, Institute of Plasma Physics,
Chinese Academy of Sciences, Hefei 230031, China)

Abstract: Isochrysis gablana 3011 samples were used as the experiment materials to establish the ion beam im-
plantation system. The strain 3011 was treated in ‘f/2’ based culture medium containing glycerine (5%, 10%,
15%, 20%) or DMSO (0.5%, 1%, 2%, 4%) as the protective additive and the protective effect was the best
with 10% glycerin. With the implantation of N¥, the survival rate of strain 3011 declined at the first until the
N" dose increased to 9.1 % 10" jons/cm?, i.e. the survival rate of strain 3011 got down rapidly with the in-
crease of N* dose; but when N dose increased from 9.1 % 10" t0 1.872 x 10'$ ions/cm?, the survival rate went
up with the increase of N* dose, but was much lower than that in control (vacuum, without N* implantation,
100% survival rate); when N' dose increase to over 1.872 X 10" ions/cm?, the survival rate began to decline
with the N dose increase. So, the survival rate curve shows ‘saddle-shaped”, which is much different from the
‘shoulder-shaped’ one or °straight-line-shaped’ one by 7-ray, ultraviolet ray or other radiation sources. The
purpose of this study is to research the possibility of ion beam implantation used in plasma modification of marine
organisms and to provide reliable basic data on that.
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