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CEARITIEAR K (2 R0 RSB, i 201418)

H B CHBETR2,5-TEIEIE TR T e Rtk 5 5 A B O e B SO A T SE R A,
Jfift—2 TR TS P SRR Y DU UG . Sege b e IE L AR A S O RE I 70% |, SR FH 25
TR 2,5- R R T BT (20% , V/ V) B3R TE 35 0 0 0 BT BRI ST %, A0 M SRR A K
T B AT I B A%, S5 RRI B TUR 2,5- R SRR R T e 4 g 5 B, P 5 Tl B O G AR I g,
BRI S T IR TR KB 3 R SEMERE & SN B E 1 RSD<3% , S M Z M RSD<4% , 7£ 0. 062 ~
1.00 mg/mL 5 FBl I SE IR VERT S B8 R> = 0.996, Bom AU i @ S A0 0T 1 o W 1 35 3 T 228 i B
T e W b S R AR AT R AT A N R T A TR L T DU 15 3 25 8] 43R ON 150 wm () 3 FhEERE
i AR 3 B SEMEAE R T R R B A A, FE R4 A 2 LA R £ 3 ELRR A s vl 2 N B R A
SRV MG A

KEIR ISR BT, IEU B0 SR
1 5| 5

FE I B PO i W HRL S B3 ( Matrix-assisted laser desorption ionization-mass spectrometry, MALDI-
MS) UG E AR S BT AL S TR AL VRS Z AL 43 A AL AR F A S T2 AR B el R et B
Pz TR 2R SR R R 2 Rk L, R AE KO B AEY
HAYI R PATZ A5 HIE" S0, Gead UG B AR AL 2 b H bR o3 5 o2 E HEALE IR B
IR A LU iR BT

HT T B UG A S R 1 B AR R X B MALDI-MS F Tt 20 i ) i, HRTE A A
DS % AN TR D7 A A FRE SR HEA T d AT XL TR S KRBT LA DUy i . — 2 A S
S 0 5 R ] A AL A R AR 2 T R AT TR AT, R IR 3 R
I AR T E RO S5 AN IR R E A AR R O SR U A M e 55 T
T AL ERATENR O AR R AR W M 5L, KB e T R IR R SR LAY S
2,5- " FRFIKHR (2 ,5-Dihydroxybenzoic acid, DHB) JE& 20 FR — 06, 58 35 238 1 36 o il SR
Pf L2 SR SRR SR XA TE 3850 Tiao S5 SR T — T 7 TR 6 00 2 35 I AT M1 SR A, e B L
fEGE R BT DHB 82 MEdF . MALDI-MS BUARFUE 5 40 i SCHE S e £ 508 i SR B DA G, 1R 50 mY)
B[R SE A 2 AR (Hot spot) RS FAANEIS) A5 S5 BB M2 5 AR, HAE A 0N (In-spot) | s
55 522 ] ( Spot-to-spot ) %1y F & MEAT SR AEAEA D )i

B THUAK (Tonic liquid, TL) BAEEHR T RRAE, EHE THRAAHLE ™, Amstrong 2" H K
& TWAG A MALDI-MS /E R LT, s R B R s FUE L R SRR ARG A M55
Heali o, HE—2 0l FHES IR MALDI-MS B9 2 %t Z R0 e S 30 A5 T AP B AP etk R U
i a-F H4-F2 I MR ( a-Cyano4-hydroxycinnamic acid, CHCA) 5%, DHB 5 %5 BE /R A HLBH ( a1 =T
Jig  MHOE AT 1 - PR KR AT ) 75 51 A0 B Y AR A MALDI & 55, BLAT nl Z08 B 2501, 4 )2 5 R A e
ISR G0, W T A (55 25 5, MALDI-MS 95 & 5 & P s ™ > .
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Yoon &5 K FH CHCA 55 1-HY SRR A5 1] (18 5 1 IR AL 0T 2R S FR S MICRE v R A 752 B o BT . K 88 1
KT MALDI-MS %5 R 3 B S5 8% , Chan %5708 CHCA 15 1-FF SR IR A B8 1Y A 5 I
FIF MALDI-MS BAL 54 /0N BRI o 26 15 4 AR I 434 . Shrivas 4570V # CHCA T HeH DHB T Higis 1l
PRI 5T /INBURF A SR 36 0 R @A 19 MALDI-MS 8% 530 7 . Meriaux %557 SR H] DHB I |
DHB 1 3-Z. T & 1 B WA R 5L 5, FH T MALDI-MS J845 43 BT Kk BRI A B 515 (14 8 I

ST FRRR 0 AR BT AR, AP A A A A R B S T AR TEROR BTG A
AR SR E BRI S TR A 2 e

ARG VLB TR 2 ,5- IR R T 1% (2 ,5-Dihydroxybenzoate acid butylamine, DHB-BuN) A J&
Jo AP ek B AR 46 2 [l e AR S, MALDI-MS 43 A7 SRR AR &, 73R 15 MALDI-MS #8415 i 8 4 1
AR AR Y FEAl L 5 I SE B T MALDI-MS SR 43 M K 51 R R 5 B T A 0 = A
S MALDI-MS U A4 it T30 27

2 SLIGERSY

2.1 U5k

SolariX 7.0 U <7 2540 B 1 [m] fig T 48 B 1% ( FT-ICR-MS, 3+ Bruker 23 7)) , Bt £ Nd: YAG %%
A EAREOGAR (44 355 nm) A1 HyStar Version 3.4 ( Build 8) BG4 Hrdk{4F; BS224S AU 1 KF
(AP RIS RAEATRAF]) 5 PS20 8 H PIH VAL (RSET- A F]) 5 XW-80A FEM IR AL (1]
T HAR DRSS TS A PR ) 5 2X98-1 Jighh 78 K ( F I BRFL B A A RN 7] ) 5 Finesse325
RUTiE e 1 U0 R ML (R R RBHEE ( i) AT FRAFD)

HE O MERE R N, N-H R IE T e D-(+) -FE0E (ot al, L 28 BHE IR A7 R A
H]) o L-MHERR (EARF) D, L-ER AR (26 98% ) L-KE & FRERFREL (LEALIRF ) D, L& & R (4l
J¥98.5% ) ¥ B E B B ARA RA F . 2,5- 28 R (DHB, 4 99% ) K 750 (4l
41 98% ) \D-(+) -Hi%iHE (LEREE 99% ) ¥ A At nt B RSEHE ARG RA F L B-IIIRE (4E =98% , I
VIR AR R AT RN A o AW (460 98% , IR T A W) B R A A BRA D) o A B H K (F 5
R AR 99% Wl AR A IRAF]D) o AR E T (461 90% , BT TR o LR TN &R (4
98% , Adamas XA FRA T ) . ZEIRKFZELCAFINIG B A BT, R CHARIRRR, 72 . VLR R,
SR AAR Y G,
2.2 EBHE
2.2.1 EFREHSHERFE (1) 5 FrhrAmeb s % CHR[33] 71k, ]2, 5- RERTPRE
TGN, in A Y B i, BC A 0. 2 mol/L AR, I AR o 5 19 1E T e 835 He A L, IR &
1 min, JigZ8(40°C) BREZRM T R A H B 2R A A RS T /0 A5 B 40000 B IR 2, 5- R 0%
H2 T He(DHB-BuN) . ELEZINA 4 F5 AR H EEIFIRHE 10 min, BLAL 20% (V/V) BV AR
MIFETTAE 2 RINTEH , 53 E AR (R L) BB IR AE . (2) BHR R a4l & [BIARJESR 2,5- 5%
FOEWR (DHB) FHHZNE-/K(7:3, V/V) LR EEN 10 mg/mL MR, (3) Hee & HUSREERE(
BE) HBF0E =0 KO (TR ) B-FAMIRE IR  FE R AR LK &R LA EIR D, LB 2R |
M EHKE T B H B AR, 23008 TK-CHE (11, V/V) W, BEdl A 0. 5 mg/mL VAR,
(4) e a2 KE. HAY A IR A 25 wm B A, V1R B B AR ZEZ) 0.3 mm, 3 HL V)
TR, St fE T RS FHBY T BT R QA (A BN ARLY 2 em® 19 M) FEAL
3BT s SUTAT R 43 3 W AE AN 5 A AR L
2.2.2 (UEREMH  (1)MALDI-MS &4F S8 R I B A R I 158 FH 25 W A B 23 T R o 1) SR
LS5 RUESHNEE 1 PR, BIARET DHB BSRESERBOCHE &R 45% F1, Hog 5 3 7 il ik 3
J T B SRESHOHIF] . (2) MALDI-MS A% 525 Bk g it Bl 1 fios . i ek i i
XU B TN A AN AR b (BB M TE AR i b IF 3 AL EEAR ) | SR 5 R Tk, RS AR L
il G B B B MR S B ZE AR S b RRA R RS A RIS, #E Compass solariXcontrol JiT 1%
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PRSP B REESEULE 1, 545 5 Hystar Version 3. 4( Build 8) ) BA4-Ab B3]

\ Matrix application

Sampling Tissue slice
-
@ =/ \»/,\‘/ \-
Laser irradiation e
Mass spectrum
K1 KRG G RRE R
Fig. 1 Illustration diagram of soybean matrix-assisted laser desorption/ionization mass spectrometry
(MALDI-MS) imaging
1 S PR SR B EOL M- BT AT S
Table 1 Parameter of matrix-assisted laser desorption/ionization mass spectrometry and imaging in the experiment
MS RAESEL VDI 5 T OB R T etk EET
Acquisition parameters Acquisition mode MALDI Polarity Positive
Hefflr ¥ Sr PR
Broadband low mass m/z 101.1 Resolution M
HOGRER Laser power 70% HOGEE S KN Laser Focus /1N Small
AR RESEL reT
Imaging acquisition A, Raster width 150 pwm Rﬁ#l#t}': 1M
paramelters esolution

3 AR5

3.1 MALDI-MS %38 & 4R

Ve AR CBANE) JRERE (W) AR TRE (0 KT (TURE) BRI (LW VRN SRR
FERMERIN 0.5 mg/mL, 48 T ALY BE T Wi B 5 i S5 A A T A 2 L OB
SRR RS AR

FH2,5- IR F IR (DHB) 20 W) S5 ERE &M N, N- " H 3L IE T A T 4 FhEs 7l iR 3L
[, FAT 3 FhEOMERE S G A7 i 7, Horh DHB 5 1E T B i 89 55 1 W /& DHB-BuN 14 Jy 3 5 %
3 FhEEREA IR N YRS PRI, BE$E DHB-BuN 18 Ry ik — 5 i JE 5

&%% DHB-BuN H! IR M BE 43 WITE 14% ~50% (V/ V) IF Y MALDI-MS S FERCR: 75 DHB-BuN ¥
JEMRTF 20% (V/V) B, W iAESEN L REISSTRI R , AN 5 AL A5 B35 HE i 6N, (IR E 5
M 2 R, 5 DHB-BuN P BEEA OMR BE 6 209% (V/V) o

DU e i, 25 A0 BE B v S5 A i A W 0 5 ( DHB-BuN = M) 2001k 201 101 1:2( V/V) I}
O EE | Y I R SRR SR TR AR R L A 11 Bk | 75 3] 4 o i 08 £ e L A it

MWOERE AN T 55% ARSI R RE 8 KT 80% W RERZ WO A A, T DAoL AR i R
H70% .

Fe T 3 RS RE T A EE (A) 6 15L T DHB-BuN FUESIATR 0.5 wL AR, SRJ5 SAE 0.5 wL ks
VW (WFE 0.5 mg/mL) ; (B) SCHURE S HERHA M (0.5 mg/mL)0. 5 pL ke, SRJ5 I EE R DHB-BuN %
0.5 pL i ; (C) 5t DHB-BuN ¥ FIFE S AW (0. 5 mg/mL) SR BUR A5 A 1 min, FEIRTE
2 min FEAMRAIE VBUL.0 WL 88, F MALDI-MS SR A0 75 1 (SEIR S B 1) WA 40 0 AE S0 0 b 43
RBIAIPE, G5 RRN B -RE R IR A G SR E G MR BA R A,

PRI, S2 56 Aok 20% (V/V) B DHB-BuN B2V R FVRE S V5 W SE A BRIR B 5 B8 75 1 min, P15 i€
2 minFEAMEAIE B, 0 pL AR 486 2. 2.2 75 MALDI-MS J7¥EIAE . 5 R aisike 5 i 45 5 5 s
EA LI 2, BRA AT AL M+Na ] " B X g8, e o8B LI M+Na ] ™ [ M+K ] B i
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*2 2,5-TRFEPEL T I ( DHB-BuN) VE R BESTNT | 5 F SEMERE 28 SR 5 B A R A He R
Table 2 Peaks of sample and accuracy using 2 ,5-dihydroxybenzoic acid butylamine( DHB-BuN ) as matrix

\ e FRISE SEINME AHXT iR 22
L=} 4
Saka i]eur/ime Eleme?lll:e%(:gr:kosition Theoretical Measured Exror
ple > > somp (m/z) (m/z) (107°)
HIABE Glucose CgH,;,04Na* 203.0526 203.0523 1.48
HEBE Suc Ci1Hy 0y Na* 365.1054 365.1061 1.92
AP Suerose €, Hy, 0, K* 381.0793 381.0797 1.05
T CigH3, 046 Na® 527.1582 527.1587 0.95
Hi 75k Raffinose CHyy 0, K* 543.1321 543.1332 2.03
K I Cyy Hyp Oy Na” 689.2110 689.2107 0.44
Stachyose tetrahydrate CyyHyp 05, K* 705. 1850 705. 1865 2.16
B-EMIAG Cy4pHzgO35Na™ 1157.3589 1157.3598 0.78
B-Cyclodextrin CypHyp O35 K* 1173.3329 1173.3334 0.43
3.2 EEH

PERIRA SR (C) ¥ EIRECHI AR EEI M 0.5 mg/mL AYTERE FRAFRE K S04 1) 5 5 R
AL MALDI-MS 6T, 4050 FH B FU AL 5T DHB-BuN AE K3 BT DHB I0RE 5, L& 1
AN, FE A (In-spot) R PERT VB T 200 1 A 80 UK B9 A X, SR 5 T
BWOCH REAE BN XA S b R EE . %[ M+Na ] " WA 5152 PRI (9 H AR, 41> DX
(R 2 T R X N AN TR B 5 WRE A A5 5 588 B2 19 - 2 (2R ] DHB-BuN B, RSD<6% ; K
DHB i ,RSD<15% ) ., xi[8] ( Spot-to-spot) Y HL A VA2 ME 6 AN [RIFE i B9 45 3, 78 B4 ]
XIS R B R 5 OB -2 ME . B 2 T WL, 2R FH DHB-BuN 35 5l 52 B4 5 PN D6 58 i RSD<
3% , 1506] RSD<4% |, il 45 tef- b4 7 5 o o0 M ARG A 5

K FH MALDI-MS A5 7 3600 G $E A St 76 AN ) X 38k 0 1 5 500 340 A, 5 1624 R A MS A%
W 3 frzs, M DHB JEJ5 624 S (A) 7T LB 7= 42 17 45§, 1 DHB-BuN A3 5T i 1) 62 B 45
(D) AT LAF 2] DHB-BuN /388 LI MRS FEAE . #E RS AS  F5 O B 3k 19 43 4 UL &1 3B il 3E,
MALDI-MS S5 (1) 77 350 5 A it 76 AS TR) DX 35 14 45 5 58 32 43 A LI 3C R 3F, SR A DHB-BuN 25
BF 155 5 B 400 B 8 L DHB S JE AR S (55 SR B A0 AR B350 3k 5530k [ 34 TR 2 2 2R — 2,

35 r m

3.0r —¥— Hii ¥ i Raffinose 2,5-Dihydroxybenzoic acid butylamine(DHB-BuN)
25F —&— KI5 Ml Stachyose tetrahydrate (DHB-BuN)
20F g ——s *— i Sucrose (DHB-BuN)

—— M KF B Raffinose 2,5-Dihydroxybenzoic acid (DHB)

Intensity (x107)

1.51

—O— KM Stachyose tetrahydrate (DHB)
1.01

D= Sucrose (DHB)
0.5r

0 2 4 6 8 10

Number of analysis

B2 i S )5 5 0 5 SR MIS Wit 3 4

Fig.2 Reproducibility comparison of oligosaccharides using different matrices
3.3 RiEESEESHMREENN(LE)XER

I35 6 S [ He Y (0. 062 ~ 1. 000 mg/mL) FEWE AR FERE K J50BRE 5 5 0 IR & 8 7

1 min, FABEREA 2 min, HEEFASHYFE/MRST, BRI B WL 8RB IR AV, 43
TEHURR | MALDI-MS {52 i 0 s B I 2 ke i iR BE 55 [ M+Na | ISR R PESC R (| 4)  Hdh g4
W () e B JEE R AR AR 5 B SRS Y(E AR 21 (5 U T e 538 5 450 RSD<6% ) o TE AR 5256l
R AV 91 T PN A5 SR O ) B 0 {5 5 o SRR R, MG R R MR B R = 0.996,



55 8 SEDCTN A ;TR T VAR IR T DR T SRR A e B O AR I P - T RS S 1159

100%

Q" l

B3 (A) FAIER DHB LML (B) [ DHB 3T e TR O A B 3k 2 PR 42
(C) AL TR DHB Jil MALDI F 3 s 1% 07 2 B0 5 5 4, (D) 257 Mo P S A DHB-BuN 9562
% (E) BTHASEST DHB-BuN 7S R A OR Bk DL B8 (F) 86 T WAL DHB-BuN JH
MALDI J5U3& iif% 75 ¥ B BB 15 550 A
Fig.3 (A) Sample spot optical image using DHB matrix; (B) Sample spot optical image using DHB matrix
under the high magnification len in the mass spectrometer; ( C) MS signal distribution using solid matrix
(DHB) by MALDI-MS imaging method. (D) Sample spot optical image using ionic liquid matrix DHB-BuN;
(E) Sample spot optical image using ionic liquid DHB-BuN matrix under the high magnification len in the mass
spectrometer; (F)the MS signal distribution using ionic liquid matrix DHB-BuN by MALDI-MS imaging method
3.4 REE
BT HAAIET DHB-BuN Al [E AL DHB (10 mg/mL) 5351 IAHIE R 0.5 me/mL AYRERE AR
W K TRBEBRAERE & 1) MALDI-MS 3% (&1 (& 5) o A [ 35 S50 0 75 25 1 it 15 5 28 B2 FI 45 2 L WL 3K 3, DHB-
BuN AHXS [E (A 5T DHB B9{5 55 BE FELR MR (R0 LU 1A A [RI B2 BE A B v, BB A 5~ BRI ZK S5 B8 Y
fRMR L P i 729 2 A% 8. 4 f5 A1 5.5 1%, R I8 3 A5 (5 MR LU H 3, A SERERE S AR BR Oy 7 ~
25 pg/mL, B FIRAIL T DHB-BuN A #5819 R

8r @ Raffionse S
B Stachyose tetrahydrate A 365.10625 DHB +MS
. ® Sucrose 1=6.8855x40.0102 0-(5) r L
. 6f R'-0.9991 =4.4455x+0.1794 o
e R20.9960 SLB 365'l10655 DHB-BuN
X <
g 4r = 0 G +MS
= X 05 DHB
% y=4.1658x-0.1265 0 | “ .
E Y R*=09971 % Al b 527.16024 T
ER
or . ‘ . . ‘ . HLE 689.21[597 pip M
00 02 04 06 08 10 12 o—1 . ; —
Concentration ( mg/ml.) 3: ¥ | DHB-BuN
| | | | | | L | | I
0 100 200 300 400 500 600 700 800 900 1000
P4 2 SRR i BT A it 5 SR R B2 [R] 1) O % il m/z
23
Fig.4  Relationship curve between mass spectral peak K5 AR BINAAS AL (0.5 mg/mL) (Y BT 5]
intensity and each oligosaccharide concentration (A.B: #EME; C.D: Wik, E.F. KIHE)
3.5 HEHSWEm Fig.5 Mass spectra of different samples (0.5 mg/mL)

E(Wlﬂiﬁi(ﬁﬁé&%ﬂiﬁﬂ?ﬁﬁﬁj ,T/ﬁ?ﬁﬁén%ig using different matrices ( A, B: Sucrose; C, D: Raffi-
DAL M+Nal® iy U ’ 7 52 B e R ’ FE nose; E, F; Stachyose tetrahydrate )
[M+K ] il HIEEE T IA Na® F K XHE S5 AR, B SB7ERRHERE & (1.0 mg/mL) AR
[F) ¥ B2 (19 (NaCl 30 KBr) , 2 45 WL 6, A KBr YR EEIR T 8 mmol/L B, [ M+K " B9{5 5 M
N3 {H KBr AV EEEE L 8 mmol/L Ji& , FE AL UG53 BE AR, INA NaCl %K BEAEAIR T 7 mmol/L
B, A B FRE3E[ M+Na ] 155 ; NaCLHk BE #8437 mmol / LA, 15 5 98 B o B ARG B L, i A 2 1
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#3 NFEZEFISERERE S (0.5 mg/mL) 7 550 L

Table 3  Comparison of signal intensities of oligosaccharides(0.5 mg/mL) using different matrices

R BT A7 5, fHEoRE (GL4 Kot R
Name Matrices Noise intensity Signal intensity S/N LOD( pg/mlL)
T DHB 1.96x10° 9.79x10° 51.5 -
Sucrose DHB-BuN 1.25 x10° 1.98x10 158 B
ik DHB 2.06x10° 4.37x10° 21.2 -
Raffinoes DHB-BuN 1.53x10° 3.87x107 253 7.2
Ky DHB 1.61x10° 5.02x10° 31.2 -
Stachyose tetrahydrate DHB-BuN 1.38x10° 2 81x107 205 24

Na" Al K" S35 by W06 B2, (ELHR J3E o AT A0 R VR . R SRR A P A [ M+ K] I U R BB A T4 i

K",

) DHB-BuN J}%E/5 , MALDI-MS 3% T Ml 22 /%
BEAER LK ER  L-RNEAR D, L-B 2R | 1
SR I AL RS LR i . S5 ER I, 1
HARNER AW KA L4 S5k R 1A ik g
BTSSR I, DB EORN AR A
PRI I A8 5 ke 28 T X S 40 0 5 118 5% W), 85 7 A5 AR
I A5 oK 2R T ol 56 B8 I TR B R T, AR )5 LA 7
AFEAFR LIRS (1:1 ~1:10) , MALDI-MS il 5 4%
VLI 7, Y RERE- I A B K R AR RLEE S 1110
B, IREARATY A AR A ) 06 | T ] AR 28 7% Ve J3E 1 o A 5
F 11 BT 0 A 5 B (S 2 Ay TR o 15 0 5 B ) 174,
K 7B i . Uil DHB-BuN 5 G 16 £k b fif (G 52

5_
4+
=
x 3+ NaCl
z
2
& 2r KBr
=
1,
0 1 1 1 | 1 ]

0 10 20 30 40 50

Concentration ( mmol/L)

FL6 AN [l I A ER X ol 8 56 2 P 2 )
Fig. 6 Effect of different concentrations of salt on sample

peak intensity

BEES Ak, T I A 5K R I 2R RS T BE S Aot . RIRRINER N &R, A R R B, E2R
FHRERE + A D H DX | 032 4 DA SR JBE R ST, S 114 D 5t J32 5 B g AR AR ] PRIk, 88 79
VER I, Xt AS ) Y 28 SRR 5 22 JORE & (19 MALDI-MS Wi B A7 76 A 8 22 57 FEAR SR A0 F T, AN 3

W %ok S ) o33 3

5r
A
4t
E
x  3r
z
Z 2t
&)
=
1,
[M1+K]
1 1 1 ]

1 1
200 400 600 800 1000 1200

m/z

5- [M1+Na]*
B
4+
2
x 3r
z
f; 2r [M2+Nal*
1k
A \|| |
0 200 400 600 800 1000 1200

m/z

K7 (A) BERE(1 mg/mL) - KR I (3 mg/mL) W (1: 1, V/V)MESBRERL B BGE R, (B) HERE
(1 mg/mL) -IMAFEKZE T (3 mg/mL) W ( 1:10, V/V)RES RYTTIEE, M1 R REmE, M2 45 Sk 1
Fig.7 (A) The MS spectrum of sucrose (1mg/mL) - angiotensin I (3 mg/mL) (1:1, V/V); (B) MS spec-
trum of sucrose ( 1 mg/mL) and angiotensin II (3 mg/mL) (1:10, V/V), M1 means sucrose, M2 means angio-

tensin [l

5 ALEEE T (40 DHB) AR FE , 88 T IRUARE Tt 75 SR SISO AT AR BUHOE I RE 4, 5236 PP il 5 £
G BIFEOLRE R , X AT BB R i B T AL I A B IR AR R R T TK A O X T 2 IRAERE A, ATk

R 52 FHURE B [ A oA AN ) R B A i ey (Gt 5

RE T i 5 A 0G) o SOk v AR I SRR



55 8 SEDCTN A ;TR T VAR IR T DR T SRR A e B O AR I P - T RS S 1161

WG 0 BRI A R AR S B
3.6 KREHMEENRK

R G HAED) R MUY SUREE Sy 25 pum (1937, $8R82.2.2 589758 B30 wL DHB-BuN, 73 3 K
(K 10 pL) /R0 RE S 7E K& 1 A3 28I K= Y] 9 MAILDI-MS 25 R Ul 8 fin . AR SC5 9 i
T S JC X A0 TR 0 S A | R b S A S S O (RERE) L =B (R OB ) RN DU (K IR R, 5
BR[37 1 i —5, X 00 =W DORE R 2R M+K ] "I, [ M+Na ] TIEARAK,

MALDI-MS B4R T IR T i ( Secondary ion mass spectrometry, SIMS) %5 % H M
B F AL AR AR Z 1058 RSB AR AT LA 25 pom B94S TR0 980 (HRERT K | 38 (AR =)
TREA AT B ASSEES TP 150 wm 25 (8] 48 HER B Hystar #0875 2K G U] (8.0 mmx
3.4 mm) () MALDI-MS BUAZ & WLIEL 9 , % Fh SRR 12 U0 B ih R B 51 40 A AR AN [R SR 0 09 0 A AN 58 4 —
FE o R 09 28 P G 2 05 1% A5 A AT DL R BRI A ] S 4 04 B R EE (€8 X)) 43 30 2 Oy
130 pe/mL( Z8H) 25 weg/mL( =8 F1 100 pwg/mL( PUHH) .

- 2.0~ [M1+K]* [M3+K]*
20 A B

—_
9]
T

[M2+K]"

[M2+Na]*

Intensity ( x 107)
=
Intensity (x 107)
=
1

o
in

[M1L+Nal [M3+Nal*

0.0 | Il Il Il 1 1 Il 1 ] 0.0 1 |
100 200 300 400 500 600 700 800 900 1000 100 200 300 400 500 600 700 800 900 1000

m/z m/z

0.5
i

B8 (A): ks A IAT, (B) . KREBEE, M1y 8, M2 Jy =K, M3 J Papk
Fig.8 Mass spectra of (A) blank sample with matrix and (B) soybean. M1 means disaccharide, M2 means

trisaccharide, M3 means tetrasaccharide

m/z 381.07

B9 KE(8.0 mmx3.4 mm) MALDI B iRl . (A) MK ERYEIREEE R, (B) ) ZHE ) MALDI i
HERE  (C) D9 =R MALDI IS RAR A, (D) D9 PUBE R MALDI i % 4]

Fig.9 MALDI-MS imaging of soybean (8.0 mmx3.4 mm): (A) raw optical picture of soybeans; (B) MALDI-
MS image of disaccharide; (C) represents the MALDI-MS image of trisaccharide, (D) represents the MALDI-MS

image of tetrasaccharide
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Fig. 10 MS spectra in leaf MS imaging experiment: (A) blank; (B) bean leaf, M1 (disaccharide) ; M2 (trisaccha-
ride) ; M3 (tetrasaccharide)
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Fig. 11 MALDI-MS imaging of bean leaf (22 mmx16 mm) (A) raw optical picture of bean leaf; (B) MS im-
age of disaccharide; (C) MS image of trisaccharide; (D) MS image of tetrasaccharide
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Matrix-assisted Laser Desorption/Ionizaiton-Mass Spectrometry
Imaging of Oligosaccharides in Soybean and Leaf
Using Ionic Liquid as Matrix

PEI Xing-Li, HUANG Yu-Yu, GONG Can, XU Xu"
(School of Chemical and Environmental Engineering, Shanghai Institute of Technology, Shanghai 201418, China)

Abstract The ionic liquid butylamine 2, 5-dihydroxybenzoate ( DHB-BuN) was chosen as the matrix for
improving repeatability of oligosaccharides quantitation, and imaging oligosaccharides in soybean and leaf by
matrix-assisted laser desorption/ionization-mass spectrometry ( MALDI-MS). Using the ionic liquid matrix
methanol solution (20% , V/V) to cover sample slice, and setting MS acquisition parameters including
polarity as positive and laser power as 70% , the MS imaging experiment was performed to analyze
oligosaccharides and their distribution in soyben and soybean leaf. As a result, the MALDI-MS analysis of 3
kinds of oligosaccharides including sucrose, raffinose and stachyose was performed using the ionic liquid
matrix and the reproducibility RSDs were less than 3% for in-spot and less than 4% for spot-to-spot. The
standard curves linear correlation coefficients (R*) were all no less than 0. 996 between MS peak intensity and
oligosaccharides concentraions in the concentration rage of 0. 062—-1. 00 mg/ml, which showed quantitative
power in MALDI-MS analysis. The matrix was used for MALDI-MS imaging analysis of soybean chips and
soybean leaf surface disaccharide, trisaccharide and tetrasaccharide to obtain the soybean mass spectrum and
spatial resolution of 150 pm of the three oligosaccharides imaging. Three kinds of oligosaccharides in the
soybean roughly balanced distribution, and the oligosaccharides distribution in the leave was mostly at its tip
part. The contents of the 3 kinds of oligosaccharides could be estimated by their MS peak intensity and above
standard curve. The result suggested that the ionic liquid DHB-BuN matrix could be well applied in MALDI-
MS imaging analysis of oligosaccharides in different sample.

Keywords  Mass spectrometric imaging; lonic liquid; Matrix-assisted laserdesorption/ionization-mass

spectrometry ; Oligosaccharide
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