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KRIEREB = E TR RIS &

WG BRI R
Bif F OB AHE

(HEREBSRTEMEGAS &8 230031 )

BE RSB ERT, P ERTERROA MR IE T N 2IBER (Tyr)
R, BFRT Tyr xFr A SN BT RE £ RSN RBOEHEE BRI A SR
&% (HPLC) M4 hab ity Tyr #4774, SRR E, IMAEREFERRERT
SRR R A BRI, BREMBRGFY, TREHLMM TR AN THER.

FuE  KAERCE, WA, HEEHRG, BMER

ETER, METREETEARX -FAGEEEE, EREDRMEDHEETR. 40Hmn
T RN TRESMEAIE T FmEriE M, P RERFEALSERZZEFRT, BEA
MR FEENTHEDFT, INEGALHH R—SHESHMEDEERS. FTAEZAUR K
LR “BTEN Wk, BIRRIZONE A REATR TR RS, BB ST LA
MREEERKRE. BT (XERSEEDER. 448, MRNEREEF) #17, XERMEHE
BT ARRE SRS A AR, T EIX B KRR A S 3.

(R B S

1.1 SEXTERERE

AR AR ERT R EN B
PG ER T I L SCREDR IR S BT
AL B b, ZEREE H Pt |k
(12~15MPa) TAEMAHAH T HEAEN, £
RIS O Hhtl, BB, FRBIRC,
2D B S B, WS TR T Sl e of thederke o
IERIRAMRTE . — SR SWEER 1~2mm,
7 M B AR AR L R 4~5 KV . TR BRI
b, BRI RS T KBMIERT, JEHTH
BRI AL I B I T RE ATV 1), Bt v v F iy o
T G

HFE B R/RB S TTHIRE, RES 19605005
Wk H B . 3% 1997-07-02, ] 1997-09-03

P: power supply, A: needle anode, I: gas inlet,
O: gas outlet, D: discharge, B: stainless container,
S: solution sample, C: plate cathod

H: discharge chamber, R: resistor
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1.2 XTEHBERFL4E

AR FOE N2 (99.99%) 4 02(99.9%) « M4E Ar(99.99%) AR =S MO Sk, B
AE MR ZEAN R smin ML E, RIEZERHESRAAEDSEY .. REEHS - KW ETES
PEATICH . BIAHIE 4kV, BB EET, (HFEEE omA, BEL 3.5kV ,

B—ER&e Tyr(PRIBEED TS, B BH 1.0x10~3mol /L KIFEW . FABRERIR
2ml ZEWE T ABRIA, B2 AEREE T A7, X R R 2K A R 1 T ik
B, BAZE ml, BF “FEN JEN Ty WHET 46 CHEFEHP TR,

1.3 Sl

AR 7530-G FAb - T WAGIGHEE TR S A R AN . 7E Magna-IR 750 %8 HLIH-AR Hagr
ANFGIEA LB S LD ARG . R Varian 5000 BUEBORA I, 48 H—Hs k
RN IEHEY) . BIESHAE % Micro Pak MCHS (R-P C18 5u,150x4mm), FishAE N FEE,
0.05mol/L BEEEGAZE MR . PUS(URMIR 20:79:1 LAIBCAL, fH 1:1 BERRIA pH = 6.0, FEAEAR 1041,
P 1ml/min, ¥E{R£9 30 °C,. F UV 100 Al 28247 4MEM

2 S Iy o4 R

2.1 FIMR ML H

Bl 2 &% 30s ARSI EEALE Tyr BRCESNRBOGIER AR, AT Tyr WRE RYCE
KE9ZA, BERMEFARGIEHGZEAARR, Nt EFAEMM Tyr 78 224nm H 275nm # R U
i, M Art R O WP X P MHER KA RBORTS . ZREFENRTS Nt B THER
AEREAA, FIREE Tyr fPRBOEIR, REEEME % (FdRRE) o 3 BARLE T #MK
LGB R E B TR RE RN AL, REERIARETHERERRK. Nt BT
AR 2B L RRA SR, T Art . OF W FAEEHE B — 2Rk, ESIRBNLE

1.20| 0.5r
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w
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0 o oo 0.0hwerd
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Fig.2 UV spectra for Tyr after different gas Fig.3 UV spectra for water after different gas
discharge discharge
{(a) control Tyr (b) N2 (c) O (d) Ar (a) N2 (b) air (c) Ar (d) O

REMT Nt BT, FIMRIHIEERLLE 200nm . HIR T /K EIMNRI AL, Nt BHERG
Tyr WA 240um ZHTHAEML, MARE FRKHELERY, REEH Nt BFX Tyr #1E
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Mo At OF BF-XF Tyr W 224 nm | 275nm WRBCEHIIRET I S Bt T 3X 430 F-Xt Tyr - T-45# 84
IR, HATHRA, Nt B Tyr 7E 275nm TRUCHESR, SBR T H AR 4 F 4 i Hias,
FEHEWRE NT BFHANERT A ERZIIRR M EAE, HRANEIRW IR, &
LLAMR WO B AT LB B AW SR FER#EME Tyr 78 300~350nm #E A LG X 2
TR, EMEERERREEG,

AL LR AR BB VA R T BRI B, TTIEW ARG —E i, HUNFEER
WIEE T A —RGER. ABEX BTN ERER, SRR EEEMEW, M
—HLE, WY 6mA B, 23t 30s FEF S B INR U AR AR LR/ . XTI RS
TH, SWHRN, SRR RS XER R SRR, EER EN BTRFMER.

2.2 £THMRIKSEIE

B 4 R% 60s KIEREET “EN B Tyr BWASRBOGHE ., RMUBR T BFAERAXT Tyr 4
FLEWWE (RUCE R PR, BRRT —SHr=yei H 0, RS nk fa A B 3L F 45 2 e
AT 1730em ™! EREE (-C=0) M, CBIRE T Tyr ZHEEMEAERSERERE LY
ARFTEMRE mEE B Wy mERRE, &8s i EN—1ERET, #BAREn BaRE
Wy SLEREEM . T H LTSN G SRR B I S AR M B B TE 1730cm ™~ AbFRILH BRFER M 4
Art F1 O BTG EmRM R 8, LB E IR S RAR A IR, Nt &
FRHELAMGIEAE RS R AR ETH. B 1730cm™! BIFTESS, #£ 1550 . 1380 . 635cm~! =
AH IR T B BATEE, B ATIERIBAI ISR A AR AEE (8 L LSO TAE SRR I R AL B
WA T 1380em ™! MR, HEERIHE , X—FEUH T 2Z5H N, WEMA, B—FEwil
BEFH 0. & 5%4 N WRE, HEHS N MIEARNLG N, RAHE.

1.622
1.622

u
[ (=23 o
< < <

D
[=)

Transmittance/a

0
600 s00 1000 1200 1400 1600 1800

Wavenumbers /cm™* T
Fig.4 [utrarcd spectra for Tyr atter different gas Fig.5 HPLC spectra for Tyr
discharge (a) Control at 275nm (b) Discharged at 275 nm
(a) Coutrol (b) Oz (c) Ar (d) air (c) Na (¢) Control at 310nm (d) Discharged at 310nm

2.3 HPLC 434

TS KA R R E T 60s N JEHI R X R Tyr W4T HPLC 24, 58] 275nm K
310nm W EAME I &38R, R 5 PR, 275nm RIREIIZREE, AMBEXH Tyr WHE T —F
{5 B4 it 1) SE AR (A ALY, HRETET RN 6.9%, T ELBCE AT M S IE I B R, X 5 R SMR WY
MEERE 3., BREERE Tyr X REESAE 310nm 4TS, MHHEAEEFET 6 MK
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5, RAREEHE SR HH 1.35(28.1%) . 1.42(40.3%) . 2.19(1.4%) . 6.80(28.1%) \ 7.44(1.1%)
M 8.76(1.1%)min o H[ W Tyr KIFRLBIKEHBFENETFEAR, AT SR,

3 I w

KB HREN BT Tyr BT — 2. XFGR T R R X . WER A%
BOEFEAE OF L Nt At FEF

A+ e—2A + e (1)

A+e— AT + 2¢ (2)

XEASFNRO . N AT Ar REFE (1) 28), R EEBHFHEAER 0F « Nj #
AFRTURHEREAEWE T, #—5FLTBAM 05 . NO HINO, %, HF ER (1), (2)
WA, ETERRER P, ESCRAZAM N, 3 A BEXHE M ANRI ) A4

BT, ERGMET, BTRE—ERE BE V), WINEFABEREER, BN WET
ARLRRIER AT, KDY -

HZO A—+y .OH’H’e;q,HZOZ,O;_, ...... (3)

STRTHI SRR K CO2 1B/, TERURMRAHIR, /K2 205nm 2T, “FEAN”
0 N BTt 5K BT DE SRS RN ED (EE NH,0H)® | X2 Nt B TFER##%
7K EFARTR RS MR M R o X SRR S B BE R AT (10 Tyr), SRS RS TR
P

“EAT ERHR TS ERIEE RS T, HABRSKHS B s fio FREERAR
B, Nt BTFHEABRER, FARSEEE. SRAMESEE, MEEEZIRGNERS T
b XRLHIRAT G B R RGO RE. Fi, Nt BTEARMEEE BS5HEMO
TERE AR A E R Tyr BRGNS WIFEE . TR R A T B B4 A R R Y
STREYIINEER, MAETRTIREANRESEN, BRIEEFERLES YIS R R
Y ENTRRIMBBOTE R R SRS AR, ZEHET RYER (300~350nm) B —EH
Mg 1781, FSNRIGTE & HPLC B4 S8 00 T X M f il TRk v

4 ®w

KR EMET N WS RERTRERT —ERENHRE, BRT 25
Bired. X R EFERAA FREHALTREOME, EEANTUER ELGT, 7
FATECER Y KAERI DR BN BFAERE, MESZMER HESKSRER) 317 a4
T, i FRFGBEF B R B S, Bk, BGPLEE SFE R0, KX
— “HRAHR K AR IRABT ST
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PRELIMINARY STUDY ON THE DAMAGE EFFECTS OF GAS
SPARK DISCHARGE FOR TYROSINE SOLUTION

Han Jianwei Lu Chao Yu Zengliang
(Institute of Plasma Physics, The Chinese Academy of Sciences, Hefei 230031 )

ABSTRACT Spark discharge was performed with different gas, and ions produced in the
discharge were accelerated into tyrosine (Tyr) solution by the potential degradation in the vicinity
of the cathode. The properties of UV and infrared absorption spectra for Tyr after discharge were
studied. Using HPLC, the damage induced products after air discharge were analysed. It showed
that the spark discharge can cause various damage on samples in solution, and the damage strongly
depends on the character of the ions produced in the discharge.

KEYWORDS Spark discharge, Ion implantation, Radiation damage, Tyrosine

RESEE

Y AIEE

HEFHRERE., PREE PSRN, TR TREHRTT, BES G R
2R, MREAT 2B SHREFRNSRITRE, WX RN TR HHE,

(1) EEHERAFERAT-WRI HIREIMEEW RSO SMIRT B A RS,

(2) |REH BRI Y, BEMNFRE -, FHEEREEESHE I, IR
I Corresponding author, FIZESCARERBISEIE . FTBI R BOH.

(3) IECAHIECHIR I, NXCERHERHX.

(4) ZHECERR BRI, FHFECEHIC, WEKSCHER )5 A (in chinese) .

The projcct was supported by The National Science Foundatinn of China (No.19605005)




