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Abstract: A combination of collision-induced dissociation (CID) and ion-molecule (I-M) re-
action was used to study the re-equilibrium procedure which occurred in an ion trap mass
spectrometer when collision-induced dissociation (CID) as the constant disturbance was im-
parted to an isolated metal complex., The re-equilibrium in the gas phase was found to pro-
ceed through ligand loss, gain or exchange reaction with the participation of solvent mole-
cules: methanol and water. Semi-quantitative CID measurements depending on the activa-
tion time were carried out. The comparison among the kinetic behaviors of the cycled metal
complexes reveals that the chemical re-equilibrium occurred in the gas-phase system is de-
pended on the thermodynamic stability of metal complex, The feature of CID can be used to
study the stability of metal complex in ion trap mass spectrometry by controlling the activa-

tion time,
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Co"(H.O)J" s 25, IZEL ALk & ¥ 7E CID iy v
TR E A& H,O, KR X3k MeOH 43T 1
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1.1 BES5EH

Thermo LCQ B FBFR 1 & 4t : £ H Ther-
mo Fisher 22 & 7 &, Bt A H B % & T IR (ESD
B Xcaliburl, 2 3B RS,

BT 4k 2% 5 ¥ A Aldrich Chemical (St.
Louis, MO, USA) A &7 &, ff A HI I K #17
Ll Ak 3 ; BT A W F) O 3 46 : Aldrich Chem-
ical 23] 7= a5 47K B 8 26K R G il & G gk
A4 A% E Millipore 257 i) .

1.2 BAE &S RHEF

R MR R, AR E LA R
VR : V(K)=50: 50 RSB W T, &
RIBEEMIWEE R 5X107° mol/L, &8 Eh ¥k BE
X 5X107* mol/L,

1.3 Ri&Es

HLIBE 25 B F R IE B A I AR K (ESTT ) , B
FHEAS KV, BHERE 15 V, BHE N
IR 150 C, 8K (N,) Ji & 40 units; f# F B #
HFER T L 10 pL/min B9 3R SRR T A W
K CID LB B FRFERBIE R m/z 4, 81E Q
B 0. 25; fi A i & 50 MESLARNTY .

2 ZR5iTiE
2.1 BMUHBENHRSHIEENXR

Bo iz Ak & 90 B9 T B LA BB AT 22 18] B AR X
B 5 ESIREMSEHIEA X, & 5510 mol/L
PR RN 52X 107* mol/L & AL45 i V(P B
: V(IK)=50: 50 KR AW LA 10 pL/min B
WA B T BF A ESL W, HEEER T
B la, HH, m/z 211 HEBEMILED
[(Cys—H)Co"(MeOH) " ,m/z 122 FE &
BREFL[CystHI" ,m/z 140 AL REMRKEE
F[Cys+ HO+H] ", ¥BHMEHNEEMN
150 CR& = 100 CJ5,.7E ESIEFAE LR E
FEALAL AW, R 38 A B 0 30 B A B
FRALEW A B, [ (Cys— H) Co" (MeOH)
(H, O 1+ B[ (Cys— H)Co" (MeOH), 1* , /n F
B 1b, ZIEE XM, mmi%E i B (ESD A LA
KFEAESESTESEETFRAY, AT LUELK
TS — B E L EH AR,
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Fig.1 ESI mass spectrum of V(methanol) : V(water) =50 : 50

solution containing CoClL, (5X10™* mol/L) and cysteine (5X 107 mol/L) in positive mode
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W54 2K Ho O A BT m/= 197 MELALIL B4
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(H:O) 1" 7B F PP FAE 7 CID fER T #
P8R KA, [ B 46 3R 3T oAk X — LA, 45 3
# B [(Cys — H) Co™ ]t A1 [(Cys — H) Co"
(MeOH) " ,78n T 2c,
3AEAMIEY [(Cys — H) Co'
(MeOH) 1" ,[(Cys— H)Co" (H,0)]" #1[(Cys
—H) Co" 1" MAHE % LT LATE MS' ~MS® i 42

CID B WEE, R TE 3, ;i F&HK CIDH
SEWABETFRE . BFHEEAE MS FX2,E
TEBW., AN, mRREE FHRE, #
CID By ¥ & T X F BL AL 4k & 9 2 18] B 5% 1h 3 A
Wi 1T

X 3 MELALE Y Z B LLRR S A B 5% 4L, 5%
HERZEHRMCEYNEHEE FHHRS
BABERERN. S FERAILEH[(Cys—H)
Co"lT" kM EMRAMEEFZHEAE 3 ML
Gt s) A RO 3, A R — R R R ARG
BL AL &5 4, T EC AL 80K 4 M4 FRLAL B YR
e, ~FHE 4. [(Cys—H)Co"]" i 1 F
RS — AN EAE B ERENSH, A 4 #
B[ (Cys—H)Co" (MeOH) ] #1[ (Cys— H) Co"
(H:O 1", MeOH il H,O 1 A #¢ & i % 5 Fn
HRh—EEd ESIRUTRAIES T, F8iH
HAB TR . EHik, BT PR feE
% MeOH # H.O 4y F, EfMENEALS S T 4
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5 s 748 ) A CID B AR 4T 16732 88 77 LU i
gl HEE ¥t CID B3 % I6F [ Sf 5 ) 1-M. f) J2 Jo2 i JA
2 N 7E[(Cys—H) Co" (MeOH) ]* 9 CID 52 B 71, 24
E -l g ¢ CID R 7 4 fE i i, [(Cys— H) Co" (MeOH) ]+
3 20} NG Bl % % MeOH 7= 4 K £ 1 [(Cys — H)
. | | Co'1* 7R T 5. Bz CID 5 I ] 0 54 I
S [(Cys—H)Co"T* ¥ i35 Widh D>, WA [(Cys
100 R — —H)Co" (H.O 1" H R HZ Wi £, X Ui
S ol T [(Cys— H)Co" T* #i4% T 1 F Bt i i H,0 4
E gz 2 ° F,4 B (Cys— H)Co"(H,0) 1", % CID
é oo 3 ’EE g B it (] B3 i, [ (Cys— H) Co" (MeOH) 17 38,
g dof RN /0 39 JE K 614, 200 ms B B A
g ol 2| [(Cys—H)Co" 1" #i 2k T B F B ¥ 9 MeOH 43
. | 1 F, AT 18] T [(Cys— H)Co™ (MeOH) 1* 1 %%
100 140 1550 220 260 1’2\30 Iﬁ]ﬂﬂ‘,ZOO ms E[(CYS*H)COH(HZO)]"L
100 SR U T3 K H B, 700 ms R T M, X
sl ooE T 917 4 R (Cys— H) Co" (MeOH) T* M (Cys —
2 e 2 0° H)Co"(H, O ]" Z WA —EMFESF. £ CID#
% 601 i 55 g K EFE] 1 500 ms AF,[ (Cys—H)Co™(H,O) T &
; 40t z i 5 RFET [, ML (Cys— H) Co" (MeOH) Tt 4K SR £
| 2| EF
= | B F LCQ B FHH& K H M % 1 500 ms
Y60 140 180 220 260 1) CID, B 1 JC ¥ 508 & 4 P51, 3 AN Az 4k

¥ :a. m/z 211 [(Cys—H)Co'(MeOH)]*
b. m/z 179 [(Cys—H)Col]*;
¢. m/z 197 [(Cys—H)Co"(H,O)]*
B2 30 ms CID & T8 MS/MS R iEHE
Fig. 2 MS/MS spectrum of the cysteine-bound
cobalt (II) complex under CID

with 30 ms collision time

[ (Cys-H)Co"]

B3 34EMERK(IESWES S CID
MS*~MS)OHME THEERLXREA
Fig.3 The scheme of the transformation
among the cysteine-bound cobalt (I

complexes in the course of MS" (n=2 to 6)

EYFEE T AEX FERE, mL(Cys—H) Co"
(H,O)J" i CID L E T LR £R &K, X 3
MERACEY R EMS. ERELEH,[(Cys—
H) Co" (H,0)]" #£ CID W & F~ Bf & £
H, O A f[ (Cys—H)Co" 1" , A B HI[ (Cys— HD
Co" 1" &Hi#E B F B 9 H.O F1 MeOH, 2 i,
EFREMREMEEF [(Cys — H) Co"
(MeOH) T #1[ (Cys—H)Co™ (H, O) 1t , 7n FH&
6. 7£ CID Ay 800 ms ¥ & it ] /5 . [ (Cys — HD
Co"(MeOH) " & B £ 33 [(Cys — H) Co"
(H,O)1", 3 H# 1 500 ms # CID ¥ & i,
[(Cys—H)Co" (MeOH) ]* B IRk R B H &
EF, M HE[(Cys—H)Co" (H,0)]* FM[(Cys—
H) Co" 1" MRRFEM L., XBEKERE LCQE
FOF R EM T A R L(Cys — H) Co"
(MeOH) ", 3% — 25 3 . 7] LA 7 [(Cys — H)
Co"J* iy CID A5 H 15 B I ,
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Fig.4 The structures of the cysteine-bound cobalt (II) complexes
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Fig.5 Under the varied CID collision time
to the target complex [ (Cys—H)Co™ (MeOH) |*,
he fraction of ion abundance from [ (Cys—H)Co"]",
[(Cys—H)Co" (H, ],
and [ (Cys—H)Co" (MeOHD ]*

TEE F B[ (Cys — H) Co™]* jifi i CID
Bt ,[(Cys—H)Co" 1" HEAEMBEHE/NKE
T, Z i —E A B TR R 5 F Rk —
AR, £ B E AL HCH 4 B [(Cys — H) Co"
(MeOH) J* #I[(Cys—H)Co"(H.O) 1" , /s T &
7. B E W [(Cys— H) Co" (H,O)]" £ F
[(Cys—H)Co" (MeOH) " ,{HZE CID 3 1 100
ms HY 3% % it ] 5, [ (Cys — H) Co™ (MeOH) ]t
MEBE[(Cys—H)Co"(H,O) 1" H i HE
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6 EARFEHK CIDBEKET, A
HEWEFL(Cys—H)Co" (H,0) ]
MHEKEEE H0 FHL(Cys—HCo" ]*
R BRBIREAE MeOH J5 4 H i
[(Cys—H)Co" (MeOH) ]* =& i
FEHEK
Fig. 6 Under the varied CID collision time
to the target complex [ (Cys—H)Co" (H,O)]*,
the fraction of ion abundance from
[(Cys—H)Co"]*, [(Cys—H)Co" (H,0)]*
and [ (Cys—H) Co" (MeOH) |*

Hin. B LCQ Bk iR A % $e E (turbo
pump) H{ESIEB G FH, MRERNRER S 45F
B R, BT LB F B H.O WEZ KT
MeOH, FEi,ZE[(Cys—H)Co"]" Z 353k 5k
BEEWWBH B, H5mAE HO KA K
[(Cys—H)Co" (H,O) 1™ i & i 3 4 K, X —
Brie, U H.O MERIL G R FE=Y. 5
H,O #f b, MeOH 2 % 38 i B% 5 Hi 9 (lewis
basic) , B4 5 & At B F X A A FI I AL 4L &
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HEAT, B3k B 22 19 [(Cys — H) Co" ] ¥ K it #&
MeOH 4 B % jm % & B [(Cys — H) Co"
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1.0 1.0
2 @®m/z 179
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Fig. 7 Under the varied CID collision time
to the target complex [ (Cys—H)Co"]™",
the fraction of ion abundance from
[(Cys—H)Co"]*, [(Cys—H)Co"(H,0)]*
and [ (Cys—H) Co™ (MeOHD ]*
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Co"(H,O)]* #1[(Cys— H)Co"]* i CID R
HLBFSE T X 3 A EAL A W A B LS R
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