H38% 5 BT i 4 4k Vol.38 No.5
201749 H Journal of Chinese Mass Spectrometry Society Sep. 2017

ifE S SR ENSaaiERE AR
ERERBEEEW S TR0 F A

7'?\ %93{‘7&‘51553 Eu9\94u"l—’/g:‘%:#ﬁ'
(pE R B2 b TR WA SOEEE L INAR FH R 266003)

A F A 2 PER G AL (LTQ Orbitrap XL X 85 — 46 18 158 56 0 . 0 15 H 75 8 18 R 50 8 A1 7y 9%
T TR SE MR HEAT R T35 434 » LA T HL I lf 4 175 5 A 125 (CTD) 1 =3 8 filf 45 A 25 CHCD) 76 524 25 45 43
Hreb i 22 5 91 T HCD $AR 53 51 Hr 558 00 1 1R S5 40 R ot Y8 W R IR S Ml i 45 0 22 5% . BIF9E K 3L HCD 1]
kA CID iy 1/3 2%0E, 107 B AT DA S 4 55 22 oM 0 i 82 08 4 6L %% A, Gn/= 291) 2 AGm /= 235,
411 P AWK Gn/z 101,277 453) LA Je Z, BEFR B (m/z 307,483,659 & . it — B I iIE T Z, LR A
R DX H MR R S o I A R Y AR o [ B HCD RE 8 3244 3= 8 9 243 65 v £5 5L X O 4 B
T 01 25 4 iR BT SR AL TR .

A 414 U 4 R % X (LTQ Orbitrap XL ; 45 3 B 25 B ; il 58 15 S % 25 (CID) ; = A% filf 15 % 25
(HCD)

hE S E 065763 XEARERS A XEHS:1004-2997(2017)05-0551-08

doi: 10. 7538/zpxb. youxian. 2016. 0063

Comparison and Application of Collision Induced Dissociation and
High Energy Collision Induced Dissociation

for Alginate Oligosaccharides Analysis

SONG Ni, ZHANG Xiu-li, WANG Cong, LV Zhi-hua, REN Su-mei
(Key Laboratory of Marine Drugs, School of Medicine and Pharmacy ,
Ocean University of China ., Qingdao 266003, China)

Abstract: Alginate homooligosaccharides including oligomannuronate (M) and oligogu-
luronate (G) with degree of polymerization from 2 to 7 were analyzed by linear ion trap-
Orbitrap mass spectrometer (LTQ Orbitrap XL ) using collision induced dissociation
(CID) and high energy collision induced dissociation (HCD). First of all, comparison of
CID MS/MS and HCD MS/MS of either M or G was conducted. Taking the trimannur-
onate (M3) as an example, CID MS/MS showed the m/z 369, 193 and 175 ions were
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assigned to C,/Y,, C, /Y, and B,/Z,, respectively, which were formed due to single
glycosidic bond cleavage, while HCD MS/MS caused cleavage of all glycosidic bonds and
showed weak A-type ions, such as "*A (m/z 309, 485), ** A (m/z 291, 467) and "' A,
ions (m/z 471). Interestingly, an internal M produced a Z,-CO, ions at m/z 307,
which was unique and found only in HCD MS/MS. Furthermore, CID MS/MS and
HCD MS/MS of M3 and triguluronate (G3) were executed. For CID, M3 and G3 did
not show significant difference, and they gave identical glycosidic bond cleavage ions C,
(m/z 193), B, (m/z 175) together with the dehydrated and decarboxylated ions (m/z
157 and m/z 131). These results suggest that it is impossible to differentiate the two
residues at a nonreducing terminal of M3 and G3 by CID. However, a significant differ-
ence was observed in HCD spectra for M3 and G3. It was found that besides decarboxy-
lation fragment m/z 307, debris “*A; (m/z 411), *°A; (m/z 467) and **A; (m/z 471)
were found in M3, whereas these ions were not found in HCD MS/MS of G3, thus dem-
onstrating that HCD MS/MS can be used to differentiate M3 and G3. In the CID MS/
MS of pentamannuronate (M5), fragment ions "*A; (m/z 837), “"A; (m/z 823) and
25 A, (m/z 819) was found apparently, however, HCD displayed rich fragment ions in
the low mass region, which should be ascribed to the characteristics of high-energy dis-
sociation of HCD. For heptamannuronate (M7) and heptaguluronate (G7), doubly
charged protonated species were collected as parent ions for CID and HCD. HCD MS/
MS provided more fragment ions than CID MS/MS, especially, Z,,,-CO, ion (m/z 307,
483, 659, 835 and 1 011) signal was apparently showed in M7 HCD spectra. Taken
together, this work demonstrates that HCD MS/MS provides rich product ions and has
no low mass cut off. The fragment ions in HCD spectra have high mass accuracy and
resolution. These characteristics of HCD spectra complement the power of CID and
allow easy spectrametric interpretation and high confidence in structural elucidation for
alginate oligosaccharides.

Key words: linear ion trap-Orbitrap mass spectrometer (LTQ Orbitrap X1.); alginate
homooligosaccharides; collision induced dissociation (CID); high energy collision
induced dissociation (HCD)
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Fig. 1 MS/MS analysis of trimannuronate (a) and triguluronate (b)
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Table 1 Comparison of CID and HCD for 8 oligosaccharides

[(asy
Ak [M—H] CID HCD
Compound

H @R A m/z 369 113.02(13%),131.03(23%),  73.03(28%), 85.03 (49%), 89.02 (10%), 95.01 (7%) .,
157.01(5%).175.02(100%) .  101.02(13%).103.00(5%).113.03(83%).131.03(37%) .
193.03(89%),309.04(31%), 157.01(8%),175.02(21%),193.03(100%),235. 04(9%) ,
369. 06(35%) 309. 04(5%),369. 06(10%)

SR A /2 369 113.02(13%),131.03(20%),  73.03(21%),85.03(39%),89.02(11%),95.01(5%),99.0

157.01(6%),175.02(100%) ,
193.03(82%),309.04(20%) ,
351.05(50%),369. 06(31%)

H@EWIEIR = m/z

w

545.09(6%)

AU MR =4 m/2 545 175.02(23%),193.03 (9%) ,
291.03 (2%), 309.04 (5%),
351.05(39%), 369.06 (100%) ,
485.07 (12%).527.08 (2%) .

545.09(78%)

HEERERR B m/z 721 309. 04 (1%),351.05(10%)
369. 06 (50%), 485. 07 (3%),
527.09 (10%), 545.10 (100%) ,
661.10 (6%), 703.12 (4%).
721,124 %)

IR BB DUBE  m/2 721 291.03 (1%), 309.04 (1%),
351.05(19%).369.06(24%) ,
485.08 (2%),527.09 (10%),
545.10(62%).,721. 13(21%)

H g EmE R A m/= 897 351. 05 (6 %), 369.06 (18%),
485.07 (1%), 527.08 (8%),
545.09 (41%),703. 11 (8%),
721.12(100%).823. 16(2%) ,
837.13(3%),879.14 (11%),
897.15(16 %)

AR RR B m/2 897 351.05 (4%), 369.06 (3%),

485.07 (3%), 527.08 (6%),
545.09 (43%).703. 11 (2%) .
721.12(100%).837.13(8%) .

897.15(35%)

45 175.02 (3%), 193.03 (7%),
309.04 (3%), 351.05 (6%),
369. 06(100%) ,485. 07(5%) ,

(8%),101.02(26%),103.0(9%), 113.02(83%),131.03
(100%), 157. 01 (25%), 175.02 (79%), 193.03 (99%),
235. 04(6 %) .309. 04(4 %) ,369.07(23%)

73.03(17%),85.03 (18%),87.01(6%),101.02 (10%),
103.00(5%).113.02(43%).131. 03(52%),157. 01(14%) ,
175.02(52%).193.03(92%).307. 06(4%),309. 04(10%) »
351.05(12%),369. 06(100%) ,411. 07(1%) ,467. 07(1%) ,
485.07(2%) ,545.10(8%)

73.03(38%), 85.03 (38%).,87.01 (20%), 99.01 (5%),
101.02(19%).103.04(11%).113.02(48%),115.00(7%) ,
131.03 (99%). 157.01 (30%). 175.02 (100%) . 193.03
(45%),273.02(2%),291.03(2%),309.04 (2%), 351. 05
(27%).369. 07(44 %) ,545. 09(10%)

73.03(12%), 85.03 (13%), 87.01 (10%), 89.02 (3%),
101.02(7 %), 103. 04 (4%, 113. 02 (30%), 115. 00 (4%) ,
131.03 (40%), 157.01 (12%), 175.02 (50%), 193.03
(65%),307.06(8%),309. 04(7%),351.05(24%),369. 06
(100%),411.07 (1%),467. 06 (1%), 485. 07 (3%) 527. 08
(4%),545.09(17%),721. 12(3%)

73.03(8%), 85.03 (6%), 87.01 (10%), 101.02 (5%),
103.04(5%),113.02(14%) ,131. 03(41%),157. 01(13%) ,
175.02 ( 78%), 193.03 (26%), 333.04 (6%), 351.05
(100%), 369.06 (97%), 527.0 (16%), 545.09 (87%),
721.13(35%)

73.02(4%), 85.03 (4%), 87.01 (6%), 113.02 (10%),
131.03(19%),157.01(7%) ,175. 02(37%),193. 03(26 %) ,
307.06(9%),309.04(3%),351.05(51%),369. 06(100%) ,
483.10(3%).527.08(17 %) ,545.10(40%),721.13(22%) .
897.16(5%)

73.03(6%),87.01(9%),113.02(11%),131.03(31%),
157.01(10%).175.02(65%).193.03(16%),333. 04(5%) ,
351.05 (100%), 369.06 (64%), 527.08 (40%), 545.10
(53%),721. 13(17%),897. 16(17%)
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