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Abstract: MS/MS isotope ratio and accuracy mass measure were used to further confirm the
elemental composition and structural information of molecular formula by performing on an
LTQ/Orbitrap. The light and heavy isotopes of target parent ion were detected when set-
ting the ion trap’s isolation width at 6 u. We reported the MS/MS isotope ratio and accura-
cy mass measure were used to elucidate the fragments pathway, Sulfamerazine was used as
an example, most of the fragmentations were analyzed by isotopic abundance ratio and peak
shape information, the result is as same as literature reported. However, the fragment ion
at m/z 65 is different from previous report, According to its accuracy mass measure and iso-
tope abundance ratio, there’s no S atom in this ion, The result shows that the proposed iso-

tope distribute fragmentation method is a powerful trick to provide large amounts of the

necessary elemental composition to the fragment news of compounds.

Key words: ESI; tandem mass spectrometry ( MS/MS); isotopic abundance ratio;

spectral accuracy

FE RS XF ok AL & W 43 F AT 8 v RN A AT
MEZETAM, EdRERESLEWNY TR
BER ATUNHELEYH T RHARER 2
f 35 B, (BB ARG G W MR 4 F XA B M
MR AMEBE . BLAR A 43 P 5T 1% AL (Orbitrap,
Q-TOF Fl FTICR-MS) 3k 5 %1 1k & ¥y 58 4 $2 it
TERMREBEE(REREZNT 5X107°), K
KREGNT REAESY S FROEE,EXTEH
BEZMILEY, M RRERIRZENTF 5X107°,
MEHFZFESFRE ., Wi —LHEhEY
W4 F B, B A R AL RS BG4y F4
BB THIBIE A EEMFE . M9k
WRBFE AR S E R, AT ELEH s FR
MEZEEZY > TFORRB =Y ML
B R 5 2 a0 Rk T,
e B S AT U R RAF= YR
BASENAE. BE AT EEXRESE TR
RS HFER  HROECRMEAMEYFET
AR FEEMERER. &R FRIWHE
BHEREABRALEYRNRFERMNESE T
(most abundant isotopic peak) #H 73, 15 7|
UEH B AL R R E B B F B F (monoiso-
topic peak) , X TP SL 5 U7 5 ZBE T X KRR T ALK
FERFI . Alon % ff F#E 7 3 =& MWK
S FRER B Y (supersonic GC/MS) Xt — 4 F 5
FRIRARALE £ B LTS, JE AR Bt
) Tal-Aviv IAA 8 #4XF EI I3 #E L& W
Fr LR AR B AT 4347 » T8 % B T AT AR
WrefE T LSy 7K. BET, B&RAH

SR SCHRAE #E EST IR T A A 8 43 9 5 3% A4 6
FRBEREFAMNEFEFERFEN LAY TFETF
F) 22 0 I 1 S FR LA TR A T A AT

XoFF 75 A PR 3 R R R R, FT A
RAF BB Fe ik 4y F 2R, B A AL R fF B 8T
o JoR Rk Al TR 3 0 AR S R BE ML S AT L IE
A — WA EE S TR B R, RiERE
AL R R B AN RS R AR FE L, B EEF
MEIENREER. MARMEREES S
RPN s R 5l B R e - Wi
Gu %™ f MassWorks #4152 IF 3% & , ## #r [l
MEBERR, FRE TS E YR E” (spectral
accuracy) IHE &, ZFE A% 2 F LB R
BE” 5 i B o FE R AL GC/MS EEBT B
PR FRM RN AW, A 3 E A
BB W SCERAUR FR T — BRI W T, IR B
HEZRTEF A .

AR KA LTQ-Orbitrap XL & 43 H 5 ik
0, B AR TR FRMEESHE isolation
width, B 3. 76 B 4 P %X R KRR TR T R AL
R BN, R IE W AL R F B LR AL R 1%
BT FEFEWRMAT. LB R P 5 e
(sulfamerazine) F 5§ F i [F fi K i {5 B R 41, fi
A Xcalibur R FEFHIFRMEEEILS
STIAE AT WA, 3 5 R AL R TR B BRIE TR
FRITEHAR . Nt —PHIERE 1T, A 5F
%ti2 Al Massworks 84X F B T8¢ i #1471
R .
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1 KEHo
1.1 RKFE5NE

LTQ-Orbitrap XL XM 5 FBF-5 8 5 7B
EAaPdE 4R FEiE{L: 22 B ThermoFisher Sci-
entific 22 & 7= & , B A B 55 58 T IR (ESL D .

% e PP B W g (4B B >98%) : I F Dr. Eh-
renstorfer 22 &) s AR & FI 50 Y0 B BE /K 75 VA )
B 100 pg/L ¥ WK s oA 38 8 65 4l X 6 A
KR Milli-Q 4K .
1.2 Rig&EH

& 43 Bt #% : Orbitrap; 8 F4b 77 X : ESI+;
BERE: 45 KV BERBHEHEE:115 VX
(REDOWHE: 25 arb; H B R (RS W HE: 3. 00
arb; BHEIRE 350 C; B AR :m/z 50
~300; F B3 37 MU IE BF O R A BEE RS - 0 BER R=
30 000; R BB S 2 @ (HCD &), H— 1L fk
& :55% ;isolation width:1 u B 6 u.
1.3 RBEHE

RS R EEBRE, JE 10 pL/min, %M
1. 2558 AT, 10 5% R B 00 T R TS T R
W R . Ea BB =R B E A Xcali-
bur B4 18 40 5 3 B X 1k & W 3 AT A, 9 A
MassWorks 84X F B F# R it — 228k .

2 #REivie
2.1 SZRERACEENERLH
BRI RS X ALA+1 A+
2. A+3 F A+4(A+i Fon i MR F T A
FEFEEWE ,A+1.A+2.A+3 1 A+4 RE
Vil o7 2 0TS0, ) o 38 0 BE ) LB LA R R I R 1
TR EA ., UEERITENILEYHERK
BB E(Cu Hi N, O, R fll, R FE T 48
EHRMAEHRMWER, A THER I, HFEF
[CeHsNSO, 1" iy A 15 2 H &% [ fi & g [V
CoHs“NS* 0, 1" M HEERE R 100%; A+
1/ [ C, CH™ N*2S° O, ]t (6. 48%).[**
CeDH; “N¥ S0, 1% (0. 07%) . ['* Cs He ' N* S'6
0,17 (0. 37%) . [*CeHe " N*#* S O, ]* (0. 80%)
I[P CeHe " N*2 SO O]" (0. 08%) & 4H ., B
FUCHMMEFEER H.®N.YO M*S &, H
WA+ R FEEMIER FBEH [P C"CHM
N¥2SYO, 1" sesE; I, H*S Xt A+2 BTk
KoA+2 W FF MBI R [YC Hg N* S

O.]" (4. 52%) Ye &, [Z CsH* N2 S 0% O]+
(0.42%) .[*C”Cs He ®* N*2 S O, 17 (0, 02%) %
10 MR A+2 MIRBEBARH S . Rkt
FA MR T [CsHNSO, J" ) AJA+1 F1 A+2 [
LR,
2.2 Isolation width ¥ /i it 3% & R iz & & &)
Al

B FBER isolation width B3R 18 £ %% it
FEFRMEFENEZES . 4 isolation
width %4 1 u i, BB FEFEHEEM+H]Y
+0.5 u 28, F5E FIENEA m/z 108, 044 29,
HE R R B A gk o, T JCAH BL A A2 3R
W, F B 2a-1, 24 isolation width %% 6 u
BRI FEBEWEAIM+AH] £3.0 u
&), B m/= 108, 044 30 Wg7=H:4b , B4 W 2] m/ =
109. 047 45 WEF ALK &, 7~ T 2a-2, [F)#H,
XFF B 2 5l e H M F BT, Y isolation
width K 1 u BF, R4 m/z 92. 049 33 F1 m/
2 65.038 40; Y4 isolation width %% 6 u B}, 16
W 2 AH R B Rl K % m/z 93. 052 57 Fl m/=
66.041 67, X 5{UAFAEHR M Xcalibur LY
[CsHeNOT* (& 22-3) .[CeHN1* (B 2b-3) I
[CsHs ] (B 2c-3)MFF. B4 x5 3 F
#£ 1, B, LK TR F, % isolation width
K6 u T — LR,
2.3 SHREEAMRERENLSORITFANR

IR R R g h ), S F R F o FXd
C.H.O 1 N JCL& 4 A, %+ & W 42 & F B b A
T TR A KA R C, ZYURIE M R A F 1%
MAE AR A+ S4EYN S TFARE S
o, HRAMCEEFTERCAMSHSRERKRE,
ZHFENFEMEEN ST AA+L R A+2
W, I DL R, AT S SR AR B Y [ L K
R B, FT LS S I TR R R .

Xt F B F m/z 108, 044 39,92, 049 48 F
65. 038 58, [Fi ik HAG M B AR 19 A 1 A+1 0%,
I H B A A+2 4, 7T DURI X LA F 3 F &
AESHFET. ¥ FESHFEF,m/z
156. 011 38 ZEJ® & =4 A(m/z 156. 011 38,
100. 00%) . A+1(Gm/= 157, 014 91,5. 26 %) Fl
A+2 i (m/z 158,007 13,4.19%) , HF BF lL4F
A STEEMAHME., X5 Xcalibur FA4H
[ Co HeNSO, 17 (B 2d-3) #0455 . EARMX F B
3l ¥ 2.
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Fig.1 The structure and HCD fragmentation pathway of sulfamerazine

F1 BEPEEEERT®R L ERFCENE N E G E solation width=6 WA fH{ER
Table 1 Comparison of accurate mass acquired by Orbitrap (Isolation width=6 u)
and the isotope pattern predicted by the Xcalibur software

PR BB E Syi4E
A A+1 A+2 A A+1 A+2

G HL NSO, T 156.01138 157,014 73 158. 007 17 156.01138  157.01491  158.007 13

e (100. 00%) (6.49%) (4.52%) (100. 00%) (5.26%) (4.19%)
NG 108.044 29  109.047 4 108.044 39 109,047 75
o (100.00%)  (6.49%) (100.00%)  (5.68%)
CCoHN 92. 049 48 92. 052 83 92. 049 34 93.052 57
e (100. 00%) (6.49%) (100 00%) (5.79%)
S 65. 038 58 66. 041 93 65. 038 31 66. 041 67
B (100.00%) (5.40%) (100. 00%) (4.62%)
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100f 108.4429 110.07119 100} 92.04933
A 80 0.93 ppm . A-1 80} B-1
L pp N= B _
60 .\ NS 60F 1463 ppmi] N +
401 H2N=<:>=O Y 40t
2 20¢ N » 20f
g 0 2 0
= <
= 100f < 100} 92.04934
2 80f108.4430] O83PPMm  110.07117 A-2 S sof 152 ppm B-2
S of < 6ot PP
<
}_.; 40} 1.83 ppm o 40 —2.79 ppm
E 28' 109.04745 = 28' 93.05257
[
100+ 108.4439 100¢ 92.04948
801 A-3 80} B-3
o
201 109.04775 28- 93.05283
108.0 109.0 110.0 111.0 92.0 93.0 94.0 95.0
miz miz
100F | 65.03840 c-1 100 156.01141
28:_2 S + D 28: H2N< >—s=o D-1
401 "@ 401 0.17 ppm
. 20 L 20f
< 138: 65.03831 o < ool 156.01138 D-2
2 60fF —4.15 ppm 2 60 0 ppm
S 40f —4.09 ppm S 401 1.15 ppm 0.25 ppm
E 28- 65'.04167 .§ 28' 157'.1481 158.00713
] ()
~ N — ~100F j
100 156.011:
oOr | 65:03858 c-3 2ol 38 D3
sl
40t I
20F 65.04193 201 157.01473 158.00717
0 650  66.0 67.0 680 156.0 157.0 158.0

miz

miz

¥#:a-1,b-1,c-1 1 d-1:isolation width=1 uza-2.,b-2,c-2 F
d-2;isolation width=6 uja-3,b-3,c-3 H d-3 ; Xcalibur B4}
B2 #EXF isolation width THEAEBREFE FRMURFEEESR
Fig. 2 Tandem mass isotope pattern acquired by Orbitrap in different isolation width

R2 FTETIUE m/z 156,011 38 71 m/z 65. 038 58 i) MassWorks #& & 4 £
Table 2 Search result of fragment ion peaks (m/z 156,011 38 and m/z 65. 038 58) by MassWorks

BHET m/z TR HEF HRAE/u ZWE/ 0 RERE/ X107 EEAERE/ %
156.01138  [CsHsNSO,J*+ 1 156. 011 4 156.011 4 0 96. 1
65. 038 58 [CsHs]t 1 65. 038 6 65. 038 3 —4.61 99.2

2.4 HEERERBENLEWHSY FAK
Fi MassWorks X fif i B & % 0% F 25 F B ¥
WaTFHERITRABRFTIRG . BBUSH D
FJRE 156.011 4 F01 65,038 3, LIE F R HCH
1, RERENS55X107°,C.H.O.N & S KAl 5
FHAMITE, Al MassWorks [6] fif & 58 & IE
KRBAR (sCLIPS) , i i [F] £ 2 04 B %8 J UG Fic
JEW, $EM m/2 156, 011 38 F1 m/z 65. 038 31
KaTFR, oA THE S E 4. TETF m/z
156. 011 4 2% KR A B I FX

[CeHsNSO, J" , %4 F M H g H 5 U 2% k4
4 m/z 156. 011 4, K EIRE R 0, A A+1 f1 A
+2 [F 3 0540 R . /N 1R 43 Y DT L o , UG e BE 3K
2 96. 1%, B M % B F & [CsHsNSO, ] 5 F
BTF m/z 65,0383 &R AB/A S FR
[CsHs 1", A FRMBEILHE SN KB m/=
65.038 6, REIRZEN —4.61X107°, A,A+1
Al A-+2 [ 2 048 BR 2 /R 7R 3 #4 UG Bt 44, D T
BB 99. 2% , M E F2&LCH: 17,

P SCER R , B P RN AE ET IR B3
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BN FEF m/z 65 4 FRANHS 0. 1074, EMIZTFEFHSFRXIALHS 70, R
AHREH ESITBEW= AR m/z 65 8 EAFREGER,IEH T m/z 65. 038 31 XFRL Y
FEF,HEmREER /2 65.038 31,5 HS'+ AFREICH: 1.

O, GHBAE m/=2 64.969 18) FREIRZEN 1. 06 X

A
156.0114

1.0}

156.0114

0.8F A sCLIPS Search Results

| | |F0rmula Mono T/I(asstﬁnss Gﬁ?lgectr?t{yRMSE!CEE!

Isotope | [mDalll PPM cura
[ | |
0- 6 L ;L\7 1
157.0149

0.4}

A+2
0.2+ 158.0071
0.0

1565 1570 1575 1580
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-157.2222
—158.0071

| L 155.5743
F156.3606

._.
w
*
o

E.SEARESE, A6ARINE
3 Mass Works A8 iH 5] m/z 156.011 4 F FRHER
Fig. 3 The spectral accuracy and mass error of [ CsHsNSO; 1t (m/z 156,011 4)

with mono isotope value showed by MassWorks software
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RS Bl XoF R AR BE X 1% O ¥k AT AL, B
BF m/z 156. 011 38 ZE R F =4 A (m/z
156. 011 34,100, 00%) \A+1(m/= 157. 014 51,
5.42%)F1 A+2 & (m/= 158. 006 99,3, 01%),
HEFEULMFE STENTHMME, R TE S, #
H BT m/= 108, 044 39, ik A& M B AR AG A
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