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FEEBITREREBEREY 77 % { ERAK) 217,
BINTA—RIIHKEF, hILERD, HEREu, HREEFR)T
781, BWEe, EHP, EAYIY MPim, DTLRL, &
BRFR D, TaIWKRYa—LV, TOATSLEZAALTERT,

ThHHLZ Vb0 b,

PR B MR 5 2, WEOMIRREA 1 /5
iz, ELFICHAISE 1 /535 E
WIHZETHbH, 2F DifiiE 1 mL/min® HNEE4.6mm
DA 7 L EN UHEEICT A 720121F, NE2.0mmd
A1 T A13H02mL/ minDIREIZT S T Wl b FER
&7 7 A DR OFTIHFIIBEHIE N L VWO T
ZERFELEZB L 2T RS 20WIETE0, WEORK
WA TH UKD R - THZEFIIIIIT-ERD
TH I LOWHMEZERT 57217 TRV,

(2) HEEEZLERTI3E=-XTv7

FEOERETHEE LTHREREZ EA$5 2 EA5T
&%, PIECIZIUHSHH A 9 4 Ot 1 mL/mins,
WBEESATH 9 2 Ot E0.2mL/ min DFEE & [/ U
TH o720 BEESHH P F 4 THiE02mL/mind &
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5o 1 mL/min gl & LiFohiud, s
SREREE 77275 f=5)%) [EOH =@ X
RE ] OBRD S R A PR ()13 & 5121 /5 51
A CE b, H—ORmALFEEMAGDLET, OF
DHTLAREMOTHhOMEELY LA SEL I EITL
D, BEESHHASLTIE1/3%x1/5=1/15%
OB TH I LN TELDIFTH S,

(3) MEEER%HIBRYT 2 EHER

LAV EEIIEZFICEATXLDITTIE RV,
# 5 L DET] ERAHEE A2 IR 5. FLUHGHT
T 2AOGHIENBEEACTHIVUE, R HHTH
TFLDENZTFNTE S, TNIENIDBA T L EKIZ,
Z LU CREBEICHRBIT 2 EDSH 005 TH 5o ik
EICHBIT 5wy Z&id, wEIHEIL AT AW
RIS IBIT 2N ZETHD, 72, FH3FH
FORZED ZFIIKIHIT L EFbN TS, Thi,
JEFIDSFEIER OBEEFEMANILH L LA T2 HEH»H
57:DTHb, T TIXHIERTORIR TREIHO
KRS 7 ARERFALTHSH L LTEL,
WMHEE 7 775 T TLEAIELNE, ERIX
JEJ) EBRD S EIREEEIC R B X277 27 % | ZikET
HILEFEDD, EHRITFIEMEKR Y 7O B
JIv b —2EHEGEZLTLEIZ LIRS
TH»9o

(4) 77T bEHE7TOY 5 LOBITHE
W~ OWE, Y TVEED N T L sk
MBHILREIHBT L0, F5VLY MARE: TR

TILbNTARELHIERICE S, S HITHEER
fRIC ERTAEEICH, T s T ARMIIAEE 7
7 2% £ IEBIT 5 O TRAITRIRWRETSH 5. 2 Y,
COYty, BEHOBERAENED N T 5N O 22K
BT B LTy S AT HI L SR b,

ESICHEmEIEMICT A ENTEL, V5V
A=A PN IR I a2k e A RPN
WZELET 2 E TICENORMSEET 5, ZOELD
WFf 2 J84E S A2 NERMAEIE 7 2 TV R ) 22— 4 LI
EN %o JURGHT A 5 28R O IR AUIRE [ & 8 ) 5
SHTR A T 2MEREOENERZ ZNENEELTY
SYLYMNAMBEOTO TS L ERBITTAZ & D EE
TH5b,
(5) BEEMTRADS Lh SARMMTASS LD

EA

S FTCREEMCOFHTHHL TE 2225 WD
HAIC X VBEESTH Y S L% HWTRE IR0
MRS S Z AFIEHAT A2 L S UHET
HbHo TITHAE - EOIMELH T, BWEESHH
T HDGMED SPGB A T AT D55
BHEICRBATS 50 RICHEE - ETIZBZ S ENDS
)X L0, BEIERMEE CTHEDZ IR 5 H0HE
77275 1(1 X0/ fER)%2 AT 0El D 5,
7708 R 1/3MGED 1/ 5BCTREES, 75
VI v MERBEOTE T T A0V TH EEILFEARIC
MR~ 77 7% f # IO TRBITHEZENT 5
Z X b,

a T DEHRE 400

mAU

2 :1.0mL/min
Sum EAR 104l
£ #1:10.6MPa

ﬂ J\ 34 1 1.442

to - KA N
200 4 J\
0 —
> 4

8 10 12

mAU
n
o
o

- ~ tg:0.5min

2 :0.2mL/min

m s = .
FAE I 2ul

(s}

00 05 1.0 15 .
BRET77742 =51
2um

400

min

<« 2u
] £ 71:9.0MPa
a3,4 . 1440
0
20 25 30 35 40 45 5

min

tg : 0.1 min
<
AN [e2}
2 2004
g # 8 :1.0mUmin H5LBE 25T
EAB 2L BEME CHaCN/Ho0=60/40
0] E 71:44.5MPa RE UV 270nm
00 05 1o *34-1441

1.Uracil

2.Methyl benzoate
3.Naphthalene
4.Butyl benzoate

0

2 AVTITT 1y ) RHEOBITRIEELS]
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RS BEERts 70~ b5 7Y X5 LlaChromUltrall &\ 3 SiTiE 0B ITHE [4399]

ty/t, © E— 7 No.2,3D{RFEFRFR LR
RS hE
500 ] - N Spm ﬁfr?) %B (mﬁﬁin)
5 < 0.0 65 1.0
2 - 15.0 5
250 ] © ~ 15.1 65
n h ﬂ * 20.0 65
0 AAE 10uL
0 2 4 6 8 . 10 12 16 18 %/7;72 : 1.3617MP"=1
R mE
500 | (min) | 8B | (mLimin)
5 0.0 65 0.2
<E( 250 50 5
] 5.1 65
8.0 65
0 e — EAE 2ul
0 1 2 3 4 5 7 8 [EN : 9MPa 1. PRRT7ZUR
BERET 7R f= 315 mn ta/tp + 1.42 2. FENTI /Y
EES| %B WE 3. 7AEx7z />
(min) ° (mL/min) 4. FFOTI >
500 4 0.0 65 06 5. NvJ7T1/>
2 17 5 6. ALOT T/ >
<<
E 250 1.8 65 7. ANXH ST
3.0 65 8. NTRITT I
0l EAR 124l H5LRE 40T 9. #v%/ 71/ >
! e EhH 127MPa #EME A :ICH3CN B:H,0
min ta/tp 1 1.45 #% H UV 247nm

3 ISV IY MAHEOBITRIEEGE

3. FIEDER

k7 a< 757 ¥ 25 AlZLaChromUltra
Cl81 g (HMru~ 7574 YU A 7r VHEHE
#) 72RO R TR T B2 BRI E
BV TINETHEAV I TT A4y 7 BERBOREETH
0, BRHEE— € DI TRAE 5 umAH HRAE 2 umlZh
WMEPBITTE AL EDREINT WA, F72, M
T7 77 f=5fTEHELTELZ L RENTL, #
O, TERENBBLRA-ETHALI L bbh o7,
3RABT LIV T2 ) VRV b
BHEO GBI TH 5o FRIBRICHEEE— % T—FMIC
FIVLY MEMEERBITTE, IBHEE T2y
f=3fL LTmAMbTa b2 mENi, ZOM,
2 DORSTE— 7 M ORFFR L RNTIT—E IR 5
ZEbbrols

4, EbYIC

PRGH 7 Z 2% SRBEEGHTH 1 T D ~DI3HT
AT, 7 20FEOBEESHT A F 20 5T
W71 T AANOIHERBIT S A S IZEBITE 5
Zlbhrorze ZORMMRNAR) 225048
EOBITHIRIC X ) THAIRAER 7 T L9 4 ADHR
% 71 7 A OERGHEDOBITHIEIATb S, 2 &
PHIFEI N5,

BE XMk

1) PHEEIEAIZA 0 S. L NEWS, Vol. 50 No. 1, p11-13(2007)
2) PH#EIE AIE A ¢ Chromatography, Vol. 28, p101-104(2007)
3) HEEIE N @ HEJEHLEAR, Vol. 62, No. 4, p90-91(2008)

4) Masahito Ito, et al. © Abstracts on 31st HPLC2007 (2007)
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U.D.C.543.544.5.08 : 543.51.07 : 577.112.34

HEoO< bJ 77825 ET NanoFrontier eLD

Liquid Chromatograph Mass spectrometer “NanoFrontier eLD”

1. EL®HIC

5 N7 B3R E BT 720 DT RTORRER %1
FONFThY, TP Z R E 20O T 3
JBOHIRICHEAE L TEO LS. S SR TR
IR LT Y EBRMESHEE DSy N 7 I LSS A L,
B 5 87 BERINT WD, B 5 737 13454
HoOFFE, ZOF X7 NOMEEIEIZ L > THRH
IO R e 50 BUE, £ DPIRIEY 23T HR
Bl 5 237 DFRFIHEL TWHEEZLNTE
D, HEZ S 22T 5 Z & THIZER FPH S
WD L BEHEHED TN S,

¥ Ny GRS Y Vo8 OWEENT 2T OB,
WHNLEERBICHIKRZ O~ 7T TEEGEYE D
Bo BRI TIIEBENIBICHEAS 4 ZHEAL,
Tz )ihkf# & (Collision Induced Dissociation : CID) #:
W& o THFHEEDT N 2 Ui § 2 2 & CTh i
MEIT>TWwbe LMALAFETIEY V7 -Eh O
HiFEDSIM SR L, & Ry BN O GIE & I
ETHIZEIFHEL o720

Z DER%, %85¢ L7zNanoFrontier eLDCiZCID#:
VN 2380 72\ 211 (Electron Capture Dissoci-
ation : ECD) #2454k L7zo A} 3idLinear Ion Trap
LIT)NICETFE—2 2L, LITHA A+ >~ o
HAERIZ XD A 4 0 2T %0 FERISIBHIED Y ~
RZEDOT I 7 BEEH A HAMUT W7z DAL E AT
#ons, 72, BIEITRTOT I/ BEEMHETY
Wrd s Lnt, HEWNGFREORSWHERE D HE
JEIENTREE R B TH D K1 OLEMATT Y ba—
JWPCH £ U'NanoLCT, HMIAECD % #3#k L 7zLinear
Ion Trap-TOF/MST® %, A3 CTldNanoFrontier
eLDDF; R & ME B &2 9 %o

2. BFiERM
(Electron Capture Dissociation : ECD)

BT EE 1219984 12 Zubarev S 12X ), X7
F FOECDRISIZOWTHIE Sz, FH HIZECD
POS % 7 —0) TEWM A+ A4 7 a ba YHEGH
i (FT-ICR/MS) # iR L 7z, €1, FT-
ICR/MS%3 F Y RRFFD 7= DI IERES # W TE D,

* RRBHHUNA 727 70TV —=X 53 v AT 2ikaEHD
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BH R AHH = KH ME HTE 8

1 NanoFrontier eLDD%}#]

HIORZANF GBS 12072720 Th b, €
DHECDRE & v 2.1, FT-ICR/MSOHEA & LT3
BLTWwos 72,

— 1720004 B 2 B TEIE T DIRNT A AAT D
N7 LIFREICH Ly, BFETIE, 2o TR
DWW TR TER I NS 7 v 7 E 8,
PIRRERERE ICE b o> TWB 2 EAW SN %
0, B A A = X 2 OFF R FEE R OWF7E 8L T,
ZNSWE DN % )AL AT> T Ao

ECDIZ, % ¥ 237 EH R O AT I B v TS
LD ORFED TR 2 L5, ZOHAM DA M
BFED LN TV, LA LFEELTWALFT-ICR/MS
&, KA OEiZ2EETH Y, T E M
RS LEEONETE Wbl T Wiz, INETHRA
HECDOZEEMBEI L TN TV,

INSOECD G2 1E % FEHT 572012, HZ#4E
A de et o B 67 13, ECDRSC R % AL
LELITZ WA EW) TATFTEER L, B2
% L72ECD-LITO/ Bl 2 7R3 LITIX &M ERE
HEN S N7z 4 ROBIRDO B S Y, ZDWNERIC
RSN L EHENEBRESICEY, 14 2R/
Bo WRERLZ2EREA F 2t L, LITOHLENZH -
TEZAVF—ETEZEAL, B A + VIS5 %,
LITO Ll ISR IR L 2w & & 7]
AL, BTE2EATLIEVITATFTTTHAS, EHIC,
C O ESH LIEAT IS R EINT A 2 LT, R

X Ay O~ T T 7 E2 55T NanoFrontier eLD

[4401]

B L72BFD5 - AME) LR A 4 > L Rh=RA 112
T5EI o7z FER, LITHTECDRIGA T HE &
%0, INUOECDIEWEE D FEIIRE L 72 o 720

Bi%& L7-ECD-LITC, Substance-P% il &kl &
L 72B5 0 POUGK ] & POSEhER 2 B 3 12713, Alilihhs 5
JBEER, HEASSIR TH D, I 72 HHEH S

—
ETFIR
7k AN
— oy
2 ECD-LIT4#
__100
&
> 80 remained precursor ions after ECD
% 60 L o® total ECD products
‘qc: 40 ~
€ Ty
& 20 3
i
0 : : N
0 10 20 30 40
electron irradiation time [ms]

3 EBFHRSIEFR & Substance-PRSRIE

L IZHI0ms TRIBRENRAKE HoTBY, R
D PFTH AHCIDE: & [FE5E O HE CTEMETREE %2 >
o2 8T, Wk a< s 75 7 R, G RE L
ol

3. NanoFrontier eLDANDEE

HNnA 5270y —=XTH%%E, WiElLTws
NanoFrontier ®E Mg, LIT & 47 RE R & =5
#Mr5EF (Time of Flight/MS @ TOF/MS) x4 7)) v b
R BGHEICTH Y, Tontrapll & 5 LB A o+ »
ETOF/MSIZ X % R0 fne, &k R 0 Bt 23
HRETHD, 72, ABDHICH TV ks o<
FNrF 700 EDIZ, HABFDnano LCAH Y, &
F O ® S TITUEE W2 220w Tn b,

BREHTRIELIT & TOF/MSOMIC, B4 A 4~
N REBATLHHENNETH D, NanoFrontier
eLD TIZECD SN2 2 #4538 L 72o B 4 {ZNanoFron-
tier eLDDA % V¥R E RS Wk u~ 77
(2 &0 s S 7zl iR & Electro-Spray Toniza-
tion (ESI) £ A+ Y JRIC L D A 4 b L, EEmiohrasiN
AT 5. BRBA 4 Y ZLITICHLEZ®, 14 V%
WEATV, FFEDA + v ZECDENVITEAT 5, [H
RRICE T2 3B A & Y ICHS LECD RIS & 384 S &
bo FEHELIZT I T AL MK ¥ & TOF/MSIZEA
L, HEDMETHIETYAARY MV EHD,

NanoFrontier eLDTIEHEHR2D 5 DCIDEIIHNZ T,
ECDEZF7ZICHERL TWb, 7 VN7 HENTICE
JACIDEECDD 7 5 77 X ¥ MO E NI OWTH
512" 7, CIDTIEBLICb-yRINDT T 7 X~ b3
BHETAHDY, ECDTIE, c-zR¥D7 57 X MA3%E
9%, TI2ECDTIZY VX2 BT I )0+
S A BRI 5 2 &0 5, HISHICH DIBHEIFEDONM
BENHRPRAESNDHERD D 1, FERBISHNT IR
HWEETH %0

Nano ESI Counter Gas Linear-Trap

(LIT)

Isolation &
LIT-TOF mode

(quadrupole)
g-TOF mode

4 NanoFrontier eLD O 1 # > %%
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precursor ions dissociation ¢ & z fragments
low energy electron (%)
ECD o > ¢
e_
Yn-1 z ,--yn—2 z
electron capture i "
Ra
i ==+ COOH
H
. #
precursor ions O~ 0 aa®l
O— 2o .
neutral gas dissociation b &y fragments
5 ECDE&CIDDOEBEDEW
100 _ 693.8021(z5) ‘ - e Y if * L " MR r 555.3
] | ‘ Ffee L e o
90 - 100 ' " ;
80 | : 1 o
| 609.8745(z2) i ' Lo
oo k
£ - B
g 3 | 4
2 50 S50 8%81E2) ob il bbb Il |l )
- '4.3526(z2)
S 1 7 0 600 1200 1800 2400 3000 3468
40 1 445.2706(z1)
1 317.1697(z1) 867.4976(z4)
30 |
1 42.2237(21) 61.5283(22)
20 674.3194(z1) 872.9626(22) 1067.5950(22)
1 293.1513 582.3661(£2) 6.2445(z4) =)
| 1141.3246(z3
10 6;;5 (22(2)2) 822/4418(z ’41159_5295(22) 1397.3221(22)
E Zi 804.4847
0 247.5508(z1) ‘ ﬁ61.2 [ 3(2‘2 h Z‘ML}&Q m)‘ A \,10;1[? 112a2ﬁ3m\ 11‘\94.841‘2 1\353;F021(f ‘2) L 152@.{370‘7‘ ) 1734.9880‘(12) 0
200 560 920 1280 1640 2000
Mass (m/z)
6 PB—Endophin®ECD#fl
4. BIEH 5. EhYI(C

6 |2 f ~EndophinZ ECDf##T L 7261 % 7R3 43
Fwld3465T, ¥—7 v b * i m/z2 693 [M+5H]
Xl 6 IZECDIISED T 57 A ¥ s AR
FMVTH Y, BT OFERIN%LL LD T I 7 B % [F)
ETHIENTE,

5¢ L7
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NanoFrontier eLD THr 72128 L 72ECDICZ & D,
5 VX7 EIRITIC B TRIER RS 0B SH A TR 72
LEHmEHAS Z LD EETH 5. NanoFrontier el.D
VD 8 & ) AR O R I A % &
ERMREE NS,

BE 3k

1) R. A. Zubarev el al. J. Am. Soc. Mass Spectrom.(1998)
120, 3265-.

2) T.Baba et al, Anal. Chem., (2004) 76 4263-
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UD.C.641.1/3:504 : 632.95:621.315.615.2 : 543.06

Bi [/JE7RXR]| DU=-XIC&B
KBl -7y THEBTOBN

Sample Clean-up Method using Hitachi [ NOBIAS | Series.

1. IU®HIC

AR, MRME RO &M - RESFICEIT 5 23
% EOREN D SRR OIEPE TN TV S, FR
FEDOLRGGHICBCTE, HLVEARZ ) =0Ty 7
BRRHLb0b% <, SHEMRAH - fli% 00T
ErsE ST,

HiZ 7 €7 A2 (NOBIAS) ¥V — X%, [ 5
LGUAH - A F 55K - FL— b)) EGPCHMI A 5 L%
SA YTy, BBV 22— g s L Tw»
bo SNHLEHWINRODL 7)) — T v Tl %
I %o

2. NOBIAS SE-FRIEIC& 3 BERhBRBEESIFICH

FB39U—v7y Tk

RIT 47 A MIEOKATIZHE, &ad o799
R s R RS g S, XD TS - R
B AR ATENE T TV A, 20074E11 HIZEA
2B 2 AR R R O 7 MR A4 KT
£ UHURENT, TSR S N @M DS O R
BEORHANEDONL L Lol —T, WAE
i DEEVEMERO 72D\~ ) v 7 A& &4
TEMOGHIDLEE R, EER RIS HET
FIHEMEIC A L FRENS, T2 TIEEYT
PR BESH OB IZGPCHOM A 5 4 TH D
NOBIAS SE-FR1E(JLFFR1EEMET) % H\ 7245
Wbl & A3 %

k

L .

X1 BAiIsER#&E#HEI/OYNITST
LaChromElite GPCY ) —>T7 v T AT L

* AEHHINA T2 /0y =X WRB7F)r—vavery

AR WF

2-1 EE

#481%, HiZLaChromElite GPCZ V) — > 7 v ¥
274 (F 1) GEBEREE © L-213081K > 7, L-2200
Wt — > FF—, L-23080hF L6 4—72, L-
2400BIUVK N2, 7927 arval sy —)IZ,
FRIE (12mm ¢ X 300mm) % #6t L TR L7z. 2#7
&M, H T AEEAT, BEMICIEZTEN= MY
Vo W L=80/20 (v/v), i3k 1 mL/min, HH
WE254nm & L7z,

FEFEEHZ, R E R, B2 OFNE TR % 17
Sl Az av 7T 7 BTN (GC/ECD)
WX D E L7,

22 #ER
BERSTEERHOBFHEE - BUTEOHER

RYTF4 7Y AMREICBITS [EEDh RS R
FGC/MSIZ & 2 —FilBik] OMEEDDH 5, 164
WA (R DORGEER AL, AR L R,
LFIN, 72FYEN, YraF i330-35mLiZ,
A% I FARZAIF35-40mLIZ, DB 160231320-
30mL D53 Wi iR & 7z,

BRI
—# 209
«—TEhZ NI 70mL
—HEY MR
—5%18
HHEZ100mLICERL 20mLaE
«—0.5MY B8N yT720mL
+~NaCl 10g
K&
A V=L N
Bk, INH°L-4- 12 £V B X
«—80%7t b= NI - BERRTFN, 2mLIZiA#R
GPC &8
l SEAE 400 uL
20-35mLES T 3
GC/ECDHIE

2 NOBIAS SE-FR1E% B\ /- BEE 7R B BRI LR E
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3 G 2R R mL)

TIN5 %

No.5(20 - 25)

TFL—b, FVTEKRA, FINVMN) Y, R5FF Y, AV T2VKRA, FLFI7a—), yna by, EYFNy,
YRV AN) Y, TIVY M) A= bR TN R—1, EPTC, # AV KR, ¥4 7Y/ ¥, TATUAHNVT, 7 hT—
b, MV Z7xzryTFav s R, YFGINVE Ty, 7L L—b, YTV Y, RyTUFY) Y, P)TL—1F, A
YRR, £ FTAXRVEKA, TAETFF, 7ThrZu—), FAT773IFY, A¥I53FY )V, FaX=), 770
EELVT7, T+ 7Xk—F, Zbasy—4vy7al, 7avxii, TVA) Y, ¥ TIT7VY, 750709 TR
FN, TEYA—bF, FFII7NVFANT 2y, ZF Y, FVTIZIEY L, RXRFFFIN, AVT 2y NIV IFN,
fyzaFyArpEy, ¥VF 7oy FEy, ¥EROKA, 72/ )Y, ES5UFKR

No.6(25—30)

VIUNVKRA, TFF T ANT (EW), AV TahNT, NXUFALFHNVT, « -BHC, f-BHC, 6 —BHC, b
NVIZOARARAF N, AFFHINVT, V2 b T2V ANT, VAFNVEIYRA, AV T2 VFAP=0, E-Z7u)l 7z
TH AR, Z=270lVT 2 E VKRR, NITIRA—=), Xya7 7=, ¥I)AFF+ 4=+, ZIVET=), pp—
DDE, 7z v ANVKFF+ v, Fuvary—i, F=)rua—), A F¥x—), x¥ary, 27zFkv b, ¥YIY
TV, TVIAN) Y, T THNVT, raararrh, XXy, VXFEY, y —BHC, XFFF A F )
ANNY NV, ZJz=buaFty, Y707V T=R, FAXRXVAIVT, Tz F Y, KAFT7X¥—=1b, Z-¥V T2/
IR, XX TV, E-¥ YT ) v A, TUFFTH A, ZUUVRYIL—1, pp-DDD, AT7U=), TV TV
KA, A7aY4 v, EPN, 777z €K, ¥)Tudy 7oy, ¥)YTuF 72 ET I UKRA, NVA MY Y
NIy zan, 7VEY Y, 7%F4 K, op—DDD, =¥ K1)y, yuu=tus7xr, pp-DDT, 7ur I K,
XMC, F7F¥y, ANVKT7IFTY, U NEY, YVV, TFIFYY, FTRHEFIF, XOFHa—), 7AM)
TaAN) Y, TAERAAFIL, FTHIA4F, YAZRAMN) Y, AFF¥FF, 772700l VKA, a-TV R
W77y, 7072 /) KA, (E)=AMIJAMBEY,(Z)-AFI A MBEY, fVFHFFFY, -V FAVT 7
U, FFHIVERVL, X)XV Ty, AFHIF Y, TRESOEL -, XA MFI 0N, KAAY N, FRFIUKRY

No.5—6(20—30)

IFFUFRA, CYIRAAFIN, ARTzal, ThYLKA CYIILT, Ry7Lt—h, 20l yYrz, I
FFAY, RVF4AF) v, Erruayyy, Fuxyua—), FaxFA )V, raxVy, Y7 /KA, zarky
RARXAFIN, 705 —NVIRAFN, Y72F3IF, YAEXRL—hN, Zx2/)FFHINT, 733 F, fV7aF+5
v, Yruaky TAFI

No.7(30—-35) LFI, ZxFVEN, V0TV
No.8(35—40) AFIFFRA
%1 NOBIASHEAD 7 LzRAVWEERERSDFTHAS (BEAHMEHC L VY BIE)
HERNDGPCE DLEE WET LI, BRI L M % S LTIy

WEFDGPCH T 2 ENOBIASHH 7 5 4 % k3 %
72912, R L2y R R (R 3R 15145,
R2)EWMLBOz7a< b 782K L7-(® 3 ),
FR1E# 5 23 0ERDGPCH T LI HA T RLHE ST
PR Z &, IR TSI AT % REEK 55534 70
CEATRENT, FHEMORAL, EEAFEITKE L

NOBIAS [ ]
QPCﬁ N B AE
. TN
0 A R AL A =
120mL

3 NOBIASHEIA T LERFKDGPCHI LIZE D
70% N7 LDILE
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HIEDHEETHI L, KATLEHLE, HERD
GPCH 7 A L HRTREER GO EBFENVE L I
D, W R R ER T S 2L e R
GC/ECDIZIEAL, REMHELNVORELZEET ST
EDUHETH - 726

Pesticides Recovery =SD (%) RSD (%)
a -BHC 89+25 2.8
S -BHC 9135 3.9
y ~BHC 90+ 1.7 19
o -BHC 106+ 25 24
N7y 7 al 89+25 2.8
TIVEY ¥ 86+15 18
THIA K 93+3.1 33
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1. £13ELCTY ./ TFS5Y(2008/1/31~2/1
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2. F-EEEEmITEFE MRS SR (2008/3/28~30 HE)
ER(BIINAF7/0Y=X), b BEELCIC & B HAFHHMLIBHROSES

5. BFESEZRE69E#=(2007/5/15~16 EHIR)

WARBINA T /A3 —=X), h: ST ZIAHINT RE/ET7 AERFTIESD T L FF10IEICH V5 RoHSEER K 6 i 7
ALDBKEMT (T /LE1—)

BAB(HANA T /89 —X), b BERLCEAWAFx /O BohOE®ERE

R (BN 77 /89 —X), i RINERBRIC L 2B ERIEEMDO D REEEDIRET

3. 32nd International Symposium on High Performance Liquid Phase Separations
and Related Techniques (2008/5/10~16 XH)

6. 56th ASMS Conference on Mass Spectrometry(2008/6/1~5 KE)
M. Ito(H3L/\ 1 7%/ 0¥ —X), fii: Ultra High-Speed Liquid Chromatograph System with High-Permeability Columns

Y. Sasakura(H3L/Nf 77/ 0¥ —X), i : Multiple Protease Digestion Using Immobilized Enzymes : An Effec-

[Summary] We have developed Ultra High-
Speed Liquid Chromatograph Systems, LaChrom-
Ultra. In order to achieve high-speed analyses by
reverse phase chromatography, we use columns
with 2-micrometer packing particles of silica gel.
The columns have good properties of both high
number of theoretical plates and high column per-
meability. LaChromUltra system is suitable for
the high-speed and high-resolution columns.
The system consists of gradient elution pumps
and autosampler with high-pressure resistance
of 60 MPa, and several detectors with high-
speed response of 10 ms.

We have three kinds of columns with 2-
micrometer, 3-micrometer, and 5-micrometer
packing particles. The particles of octadecylsilyl

4. H56MEES SRS (2008/5/14~16

[Summary] We introduce a new compact device
for electron capture dissociation (ECD) analysis,
QuECD, and a new linear ion trap-q-TOF
mass spectrometer equipped with QuECD,
the NanoFrontier eLD. ECD is an alternative
fragmentation mechanism for use in peptide
analysis via tandem mass spectrometry. It has
advantages over conventional collision-induced
dissociation (CID)in the analysis of post-transla-
tional modifications of proteins as well as the
analysis of large peptides. QUECD achieves

silica have the equivalent properties of chemicals.
We have analyzed standard compounds by using
50, 75, and 100 mm x 2.0 mm i. d. column with 2
micrometers. And we have also analyzed them
by using 100 mm x 4.6 mm i d. column with 3
micrometers, and 150 mm x 4.6 mm i. d. column with
5 micrometers. We have studied the properties of
the columns by using the kinetic plot method.
We have calculated the plate times and the
impedance times. For example, the permeability
of the column is seven femtometer square, which
is approximately half as much as that of usual
sub 2-micrometer particle columns. The Height
Equivalent to the Theoretical Plate can reach
six micrometers. Therefore, good separation
impedance of 5,000 can be obtained.

SN

RIR)

BEE(HINAT7/0Y—2X), fl ! LIT-g-TOFEEMETICL 2ERECDA (T F a3+ —)

high throughput ECD on the same timescale as
conventional CID by using radio-frequency
linear ion trap technology. This is a significant
departure from conventional ECD which generally
requires complex and maintenance-intensive
FT-ICR mass spectrometers. The NanoFrontier
eL.D enables LC-ECD-MS/MS analysis. The results
shown here demonstrate the NanoFrontier eLD’s
capability to analyze post-translational modifi-
cations and to perform de novo sequencing of
large peptides.

tive Sample Preparation Method for the Protein Structural Analysis by
Mass Spectrometry.

[Summary] Protein is biosynthesized by transcrip-
tion and translation, and their function is extended
by posttranslational modification (PTM). For the
PTM analysis using MS, protein is initially
digested into peptides with proteases. However,
the detection of modified peptides tends to be
inhibited by their low ionization efficiency. In
addition, scan rang limitation of the MS disable
the detection of the peptides beyond. Therefore,
to enhance the sequence coverage and identify
the PTM structure of the proteins, the peptide
suitable for these analyses needed to be prepared
by various protease treatments. In our previous
study, the immobilized protease technique was
shown to be effective and convenient for the
protein digestion. Here, we applied this method
to the multiple protease digestion and evaluated
its effectiveness.

Three kinds of proteases(trypsin, LysC, V8)
were immobilized on the single solid surface,
and used to digest BSA, beta casein and ovalbumin
as model proteins. For the sample convection, the
vibration reaction unit, which was developed in
our previous study (Anal. Chem. Insights, 2007, 2,
69-74), was used. Digested proteins were
analyzed using MALDI-MS and NanoLC-LIT -
TOF-MS, followed by a database search using
MASCOT software. The results of the number of

the identified peptides, protein score, sequence
coverage, and identification of the phosphopep-
tides were compared.

Digestion using different proteases resulted in
the identification of different peptide sequences.
Consequently, the combination of these individual
results provided higher sequence coverage.
For example, the sequence coverage of BSA,
beta-casein and ovalbumin were increased from
56-76% to 89%, 16-21% to 32%, 14-51% to
65% in the LC-MS analysis, respectively. These
results suggest that the protein digestion using
multiple proteases is effective to improve the
accuracy of protein identification in the MS
analysis. The detection of the phosphopeptides
were changed depending on the proteases used
for the analysis; phosphopeptides from beta-
casein and ovalbumin were identified only in their
LysC and V8 digests, respectively. Therefore, it
suggests that the utilization of the multiple
kinds of proteases should be considered for the
protein phosphorylation analysis. This technique
is universally applicable to various PTM
analyses, and also, the combination with recent
new ion-dissociation techniques such as Elec-
tron Capture Dissociation (ECD), seems to be

advantageous.

Gary L Glish (University of North Carolina), et al. : Liquid Chromatography—Tandem Mass Spectrometry using lon Trap based

Electron Capture Dissociation.
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RBION ST EEAEHLCIMS) 7oV =AY =k O
HNA T 73T L Cw btk a~ + 77 78 0t LC/MS) D “7 7V r—vary /) —1F OITHATY,
7. E50EHAEEL{E¥=(2008/6/5~6 EER) BH LC/MSIC &2 EMIFHEOEERERAICDNT(1)
Ei5 GBIz, it ngﬁfﬂ; ;:zs FHEIMEMIEE AR 7 7 F AT LIY R EBELAMDF / LC-MS/MS % L WA Yifks a k29 7 EESMREE NanoFrontier
o 2

8. 517ERE(LEHRA(2008/6/11~13 RER) B 0 e

MEZREDE I ICHEFIEZL DEGHEINTVERATIE, 78V ML ETHOMAEBE TWAE L) By — AN
— KT, Z2T, MIFISAEHT 555 %, m/z(mass-to-charge ratio) 12 & - THBEL, PREFRER &m/z8 X OA + ViR

FABRF(BINA TV /A9 —X), fii: @G aPEREPCBsAMTICH T 27U -7 v TEOKRE
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T) THMTE 720 TERIETIRIREH Ao BRI 0L % 2 KEOERTEOA T, HR RSO HERR A IET 5 = & L O TRENTL & 5 4 ?

TR 2, EAME A 5 28Tl
2RI, LCH T AEETIZH 1 R RICHME T 5
ZEDBTE T,

KA TIE, PREFEH Em/2l20 5 54 F VIREDEVWZ B TR L 2 KT v 7128 o T, FHEORRR R OER 2T
BLE—BIZEALET,

5T DRTLE S DO W THRET L72o SG1 &4 — #H  nanoLC/LIT-TOF MS&ENRIOX FISLT—IN—RICKDEENTOTAFZIIRX

Py e LTHWZRBEMMBEE, 17268 )
Wi ko~ T 7EESHET NanoFrontier LD
NEARae S Fan 4 4 . 25|
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WP SR 2 MR LEE L, LCZ Y —> T v Tk ot ' T I E T, ISR A RERELE T, AT, L= 1) T4 — 2T, RE AL LTO
- Syl - Besmgep= 4E 5 T L72xA270< b FLANERTF FHEWVIE T X7 EofER T ER L, BHEERFEN 21T 20OV TRAL
WX DPCBRELZ KD, HREICEDVELN # 05| b
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PCBEE () i SEBE Wy AL B S IR LY [ 20 3R i

o0 150 200 23 HH  BIERECD(QUECD®) DTN
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fit) L e L7225, MHBIFRE(R2)0987, i %000 050
ZOEMERZE 0.09meg/ kg oz (B), i
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PCB (0.1~ 2 mg/kgf 1) % k5 EE (RSD 7.1% LA Rk ELCHE DR ¥— FNo NF/TN-001 34TH  20084E 3 A

BROMEEZ V28 N2 BORMRBBEHFRITICB VT, #3255 N T X 72 REE T Td 5 i 22 i gk
9 (Collision—Induced Dissociation : CID), % L CTFT-ICRE & 4/ #r 2% & % H \» 72 & 1 i #% /% & (Electron Capture
: Dissociation | ECD) ® 0k %Z k328 L WHil e LT, HIZV—T@dNA AVv—"7v s HR/INBMECDT /N A,
QUECD®ZBHZE L £ L7z QUECDRIEEEEY =744+ 7 MUIT)HEMizIoHT 52 L2k, HEROFT-ICRE
OB EZMWZECDEL ) K3 2 T, 5 2OCIDE [[%ICRISHEED R WECDKIG 2 EB L £ L7z, & DQUECDY%
#&3#k L 72NanoFrontier eLDIZ & #EECD % 4: 7> L 72LC-ECD-MS/MSHll ZE D127, CID & ECD% #l A& & 72l 2 257 B

T¥o ARTIX, QUECD®E— FOEHL L EHABICOWTHRAL T3,

K. Deguchi(AL7#EEXF) fth : Two—dimensional hydrophilic interaction chromatography coupling anion exchange and P
hydrophilic interaction columns for separation of 2—pyridylamino derivatives of neutral and
sialylated N—glycans. J. Chromatogr., A 1189 (2008) 169—174.

10.
Y. Takegawa (AL#HE AZ) /8 : Chromatographic deuterium isotope effects of derivatized N-glycans and N-glycopeptides in a EMOBMIITERNT RLAIZT 7AW ELEITRIE, ZBWELETET,
zwitterionic type of hydrophilic interaction chromatography. J. Sep. Sci., 31 (2008) 1594—1597. http://www.hitachi-hitec.com/science/apli/apli_ms.html
11.

Y. Takegawa (AL#HEAZF) 1 : Profiling of N— and O—glycopeptides of erythropoietin by capillary zwitterionic—type of
hydrophilic interaction chromatography/elctrospray ionization mass spectrometry. J. Sep. Sci.,
31(2008) 1585—1593.
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SI=hF—FE==T 74l O

HINA 7 7 3N BIT LT b T 7Y r— 3 7 —% 3 — 1 “TECHNICAL DATA” & Z#iirT9,

DHHEEZRAVCO OX— MZERFPO61H T OLDSHT

AH Analysis of Cr(VI) in Chromate Passivation film by diphenylcarbazide method
Pt U-1900FH L L ¥ F ¥ — A5 6 tERT
Model U-1900 Ratio Beam Spectrophotometer
¥— FNo UV-VIS No.143 ZATH 20084 4 H
20064 7 A 1 HICHEfT S M7zRoHSa4 (FE ¥ - AT & N2 488 A W E O MEAHIBRIC BT 2 KN EE (EU) o
A7) TRHHIBEN R & % - 745, BRWE 4 85 (B, K8, # RI T A, 6fliz ) L GRWE 25 (R 2L
34 E7xz=), RYVEY Tz = VT —F)V) TP,

‘ WA E DO T HERIC T 0 A DADPMLFEIREIC & A HBIRA T i, ICPZ% & CIIRiLIE 2 [ 61l 7 0 2 D3
RG] PUFEEL>TVWET, TITIE, HEOBADZTOL—F iR HEo0rE 2L LT, U-1900E50
SHEFtE W27 a0 x— NEBEP O 61fi 7 0 A D5 B ZHAL FE T,

HE PAIFXYIF, AVIFTHIF DR
Analysis of Astaxanthin and Canthaxanthin
P L-20000Z H V. k7 a~ 75 7
Model L-2000 Series High Performance Liquid Chromatograph
¥— FNo LC No.200 FATH 20084 4 H
TAZIH Y FrenrsdHhorFrighur /A FROEO T, KESHYWOMFHEILE H W IZHEEmY & LT
i EHINTVWES, # 7 FH L F o0 TIE, HREEMICHRLFBFLEMIRES N, LA 7 7 T20ppm
; (mg/kg), FBHI (JRH) T25ppm (me/kg) BED SN TWVWET, ST T, L-2455E5 1 + — N7 L A Beige & F v 72 5Lk
DHEHBI AL E T,
s BERLCZRVCERRTOLZESE, VILEVE, Tt ROERDOSHT
Analysis of Benzoic Acid, Sorbic Acid and Dehydroacetic Acid in Food by Ultra High-Speed LC
Ht H 378 s ik 2 @< b+ 5 7LaChromUltra
Ultra High-Speed Liquid Chromatograph, LaChromUltra
¥— FNo LC No.201 ZATH 20084 6 H

TRAEW, VIVE UV, T Fufizid, mAewoMmaitiL, bt FHids HIT, ffrEE LTamicimmsn
LX) WEF, INSOEMEIRERNY & L TREMEEREICIERIN TR Y, HPLCZ AW TllEfrTbhicwEd, 22 TlE, H
SBEEWUA 2 1~ b 75 7LaChromUltraz F\vs 7z i BRAFR O Bl 0 Bl 2 # L £ 976

ZVERVY-IRRA IS LEZRVWET S /BODHR £02

H
AH Analysis of amino acids by Ninhydrin post-column method
FiTE L-2000 =&tk 7 o< + 77 7
Model L-2000 Series High Performance Liquid Chromatograph
v — FNo LC No.202 SATH  20084F 6 H

GABA(y -7 I JE&ER), A NV=F 37 I VBO—FETILL HRFRICHIEL, ST ST EMAIH A & h HlrsFEER
PR shctwEd, 2T, LB L 4MRmOEERZ W E 2D, BB 280 L E 3. fekEETikil
ERGRLE LT o/zGABA, A NV=F %z, 2404y -uf > rOnERnLELTwES,
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B Z IR (C UL D) | 7K S K UEKRO 612 O LA DESINAR TR
HH Analysis of Cr(VI) in river water and sea water by Electrode atomic absorption method with solid phase
extraction.

Z-2010Y) — X HARGY —~ ¥ B WOtBEERT

BeAE Model Z-2010 Zeeman Atomic Absorption Spectrophotometer
¥—bFNo AA No.117 ZATH 20084 2 H
HEWAD 6 iz 1 21, AILHKIROKEGEICHR S BB BV C0.05me/LEL T L BHEASED ST F 3,
KRB D 6 li 7 T 2 DWEFHEE LTI, V7= AT F(DPC) - EEAAEER ETRESh T E
i I L2L, TORFEEERTFREYI00Img/LEETH 5720, MEZWET LWENL BT LKL AR L

TIFEEPARL, WZERIFEFICHEL W LM TWE S,
rlal, FEARPH 2 BRI v, USRI X o TR & QiR o> 6 1l 7 1 2 % X fili 25 12 LS
EFTHIENTEDLEINIHRY T L7

I3 74 MRAICKDRE OIS LBENIEREEEZ U ICAIES]
EH Application Data by Graphite Furnace Atomic Absorption Spectrophotometer with Temperature Program
Development Function

Z-2010% ) — X HVHARIEE — < ¥ R PR AT

A Model Z-2010 Polaized Zeeman Atomic Absorption Spectorophotometer

¥—PFNo AA No.ll8 FE4TH  20084F 3 H

757 74 MABRTWSEETIE, 3 TV ERTALT 57200 [Fek - AL - BETb] & v K TR BT B iR 2%
EL72MEERIT) ECEHEER GG E ) 9,
PG AR ICIE, ZHEHEA T 7T U OHB AT RE L T EMEATCR S L ITHAA TN T T 925, CoPl&EMfE~
B N v 2 AR VIS L CIRIEEE S N TWARWEEADH ) T3, SHFETH U IIVEICRER T H 7T A R
T 5121, K2 AT LD B UBGHT 2680 H Y, FREREREZZEL VT L
7Z-20101%, Hzl - AL - AL somim K O 2 HE) TRt 32 “IRE 70 7T A HEWER izl cvwEd, &
DEREIC £ 0 Bl 22 AT 5 ORE A % R IO E O WL 0 E T D lHLCAT O S ESFBICE 2 ) F L7z,

CITIRALTVWAT T A= a L P ADRME ZRFLEOBARTRNT FLALY SHARVAELE, Slnavi(RBSIY |
£ MIEZASVEETNISEES > 8 —2y NCBRT B2 EPTEET,
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