View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Xiamen University Institutional Repository

2011 £F4 69 45 77 i)k Vol. 69, 2011
55 24 1, 2981~2986 ACTA CHIMICA SINICA No. 24, 2981~2986

WL -

RSHER 5% 144238 MALDI-TOF MS X & D T s I RIZEE 2T

REigsgs WY REGW BIRK  BERX

(R SRS ME SRR T EmRE b EIT 361005)

FE PR RIS 2 A 66 5 3l B O A, P 5K AT I TR) R B (MALDI-TOF - MS) 43 0T 7 B A 4 2 . o IO X
(Reflectron modes) I, M T 20.0 kV, SEFHUE 23.0 kv, SERFEUHHLE 16.32 kV, BREEH)E 9.45 KV, FREH G TN
YR e R T UG B, O RS )RR A BRI 2 2 Y. (EL R (Linear modes) T,
B 20.0 kv, GERECHE R 16.25 kV, BEAERE 10.0 kv, BEF LA S = BRI g S RS, KA
PG TREEMANER. GEWMEE, HERESE G R T RN =R BRI A BFIEH 2R
W TROE T — A S A S 2 AT S A A o e S A TR 0 BT 1) 25 T IO e A FL 35 AT R I T 7%

R TV B OGN AT I )BT SO 2R AR g T

Characterization of Condensed Tannins from Litchi Seed by Reflec-
tron Modes and Linear Modes of MALDI-TOF MS

Zhou, Haichao™ Chai, Weiming Wei, Shudong Liao, Mengmeng

(Key Laboratory of the Ministry of Education for Coastal and Wetland Ecosystems, School of Life Sciences, Xiamen Univer-
sity, Xiamen 361005)

Abstract Condensed tannins from litchi seed were analyzed using reflectron modes and linear modes of
matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF MS). The reflec-
tron modes (accelerating voltage, 20.0 kV; reflectron voltage, 23.0 kV; delayed extraction voltage, 16.32
kV; lens voltage, 9.45 kV) spectra obtained clear information on basic unit, interflavan linkage and polym-
erization degree extended from 3-mers to 18-mers. The linear modes (accelerating voltage, 20.0 kV; delayed
extraction voltage, 16.25 kV; lens voltage, 10.0 kV) spectra further expanded the detectable polymers up to
27-mers. Litchi seed condensed tannins were A-type procyanidins polymer with as high as 27-mers. In the
present study, reflectron modes coupled with linear modes was discussed as a potential method of
MALDI-TOF MS in characterization of condensed tannins.

Keywords matrix-assisted laser desorption/ionization time-of-flight mass spectrometry; reflectron mode;

linear mode; litchi seed; condensed tannins
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ik 22 BRI A BUSAE . {2, T Roux 25172 F)
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R4 mfE 8. Bk, ASHEFT LA 8L (Litchi chinensis cv.
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1.1 8. RFIEHER

Bruker Reflex IIT F& 5%l BhOG ff i fL 2 AT I TR
JUEAX(FEE, Bruker A w]); SHZ-IIB {FH /KL H (L
W, LGRS A D), SENCO Jeft & R i, b
W HRRIREAA R AT, DS-1 sl UL b, -
BB ); FD-1 A% TERALAEST, JEatE AR
Kk JEA B A ). Amberlite IRP-64 55128 bt g L 54k
BI(ZESE 99.999%)F1 2,5- "I HEIK R (32 [H, Sigma 2
Al); FESLAEAG T T (3 0k Sephadex LH-20(3% [H,
Amersham A #)); SEEGFTHNET. FHEE. IE SR 4R

LBEIB Ay oy M et i, TE 2548 A A 2 iR A BR A Al
SEES KIS R IR B EF K. ZEVT 3B (Litchi chinensis
cv. Lanzhu) S #%.
1.2 HmaiE

AR, 2010 4F 7 AR I ST T TR B K R
W, Rkl 5RN G, R BKERGE
TGN 70% 8 B s A8 e P HE P, I i
V& PRIBUKAE 40 “CKIE T eRE it 28 R B 25 NI, &
B T KA A e L IE &%t LR LBRARE 22 B iR
BTSN FIRIG, KRG IR 2 b 46 &
Hop kY. MR DB 50% TRV WO R )G b
Sephadex LH-20 HtMAE4li4b 15 2 7 b R kx4 5 1 4l
ey P S0 45 2 (0 R 5 R T S HEAT R TR A SR
MALDI-TOF Jiii /3 #7.

1.3 H@mHHh

IR AL AR A T A AGRE AT AL PR 2 SCER[11],
TFE AT B 2,5- PR HE R IR O 5 I (309% DA R ¥, 10
mg/mL); A7 54 A AL A G B T Al A A IR (30%
F¥, 10 mg/mL); FE AL I Amberlite IRP-64
BPATH BEREAT 25 B AL T 3 k. BTG AR
WS EABIOKIER, 2.0 mg/mL)LA 121 (W7, fEFALEL)
oA, TRA W G B 2 B I 1 3 T A
1:3 (v, RO R e RS, R 1.5 ul 7E4t
e SRS R T AT MALDI-TOF Jiii%
I3 H.

MALDI-TOF Ui X & S5~ (DR RS BT,
FUBOGHEA 337 nm, WOGHKIUESE 3 ns, HHEHLE 20.0
kV, AFHE 23.0 kV, ZERTEHEHER 16.32 kV, RAER
H 9.45 kV; (2) AN, FBOGEK 337 nm, ¥
Wk FERE 3 ns, MR 20.0 kV, ZEHCH H
16.25 kV, A 10.0 kV. #M5¥I% Angiotensin 11
(1046.5 Da), Bombesin (1619.8 Da), ACTHclipl8~39
(2465.2 Da)M1 Somatostatin 28 (3147.47 Da).
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2). XFECAHT P S B TBOR I DU SR A B (B 3), wIT LA
BRI T 4518,

2.1 &EHER A MALDI-TOF fRIgE 9 H7

it SO B R 1), IS T0mR(18, 19], &

)5 FEE: [M+Na]" =2+4-288a+304b+272¢c—2d+23,
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Figure 1 MALDI-TOF spectra ((M+Na]") of condensed tannins from litchi seed in reflectron modes
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Figure 2 MALDI-TOF spectra ((M+Na]") of condensed tannins from litchi seed in linear modes

o, m/z 2 WA A H, a~d 23 AR C/EC(m/z 288),
GC/EGC(m/z 304), AC/EAC(m/z 272)H1 A BYUERLAE KA
P15y RN, miz 23 & Na [RAIRE 7 . B ARSI
55 WA E5 5 15 p o SUHE 3 3R B LA R I, M
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M2 RY), TEETIEN =2 LRA, —RANIE
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AN [ o 7= A PR 22 e, P B B PR 2 U 3 41 [t o b AT
77288 Da, UL 2247 50 M AL i & BT 1) E S5 1 5T
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EWP T L. R, BRI 1 AR R S
o 2 AT 22 152 Da (— MR R A 162



2984 2 22 R Vol. 69, 2011

T R T B ORI N RAT IR ) BT 3 AT 22 AT A A AR 4 S BT R G ALK
Table 1 The composition of condensed tannins from litchi (Litchi chinensis cv. Lanzhu) seed was analyzed by MALDI-TOF MS in
reflectron modes

Polymerization degree Calculated mass Observed mass Composition of condensed tannins
3-mers 871 871.22 2 (C/EC)+1 (AC/EAC)+1 (A-type linkage)
887 887.24 3 (C/EC)+1 (A-type linkage)
4-mers 1159 1159.29 3 (C/EC)+1 (AC/EAC)+1 (A-type linkage)
1173 1173.29 4 (C/EC)+2 (A-type linkage)
1175 1175.29 4 (C/EC)+1 (A-type linkage)
1191 1191.34 3 (C/EC)+1 (GC/EGC)+1 (A-type linkage)
5-mers 1447 1447.35 4(C/EC)+1 (AC/EAC)+1 (A-type linkage)
1461 1461.34 5 (C/EC)+2 (A-type linkage)
1463 1463.33 5 (C/EC)+1 (A-type linkage)
1479 1479.41 4 (C/EC)+1 (GC/EGC)+1 (A-type linkage)
6-mers 1735 1735.35 5 (C/EC)+1 (AC/EAC)+1 (A-type linkage)
1751 1751.33 6 (C/EC)+1 (A-type linkage)
1767 1767.51 5 (C/EC)+1 (GC/EGC)+1 (A-type linkage)
1783 1783.55 4 (C/EC)+2 (GC/EGC)+1 (A-type linkage)
7-mers 2035 2035.28 7 (C/EC)+3 (A-type linkage)
2037 2037.29 7 (C/EC)+2 (A-type linkage)
8-mers 2325 2323.15 8 (C/EC)+2 (A-type linkage)
2327 2327.16 8 (C/EC)+1 (A-type linkage)
9-mers 2613 2613.18 9 (C/EC)+2 (A-type linkage)
10-mers 2899 2900.99 10 (C/EC)+3 (A-type linkage)
11-mers 3187 3188.96 11 (C/EC)+3 (A-type linkage)
12-mers 3475 3475.83 12 (C/EC)+3 (A-type linkage)
13-mers 3763 3763.08 13 (C/EC)+3 (A-type linkage)
14-mers 4051 4052.31 14 (C/EC)+3 (A-type linkage)
15-mers 4339 4339.72 15 (C/EC)+3 (A-type linkage)
16-mers 4625 4626.28 16 (C/EC)+4 (A-type linkage)
17-mers 4915 4915.77 17 (C/EC)+3 (A-type linkage)
18-mers 5199 5199.85 18 (C/EC)+5 (A-type linkage)

Da (—MITATHIEER S TR T WiL, #giy 22 HIHRUE MALDLTOR Rl
BICIEAR R A B FIRE S AU 1S), 8 LA S SR A PR B (el b, PR S P 3 T
W45 4 B0 E My B e B T R AN R 254 TIOR3 S SRR A e A I 21 1 v SR A4 T JUSR 1k
LREVEI Y —HHED. A B G B Sy BT ERERE 2). IXBIZE R R R AR A
WREMFE T 2N, MR AN, A RSy R THAERN RS, HRERAGEEEIAFRS
(I AT R b B ROEBIA W)/ 2n Da, XFIE  EHEETHIOAE L. f£CHERF A MALDI-TOF
BRI — R AN 2 Da MR NE U6, f  OSITA4E & S s, BR T SCRR[201F) A AR
3A FIFE 1 A, A TG (A-type linkage) Wit e (O BOR B A R BN B AR AT =+ B AR 10 2R
TARFEEAWS, IS H R AR mmsm.  AeOERI, KT MMD%E 8T RE AN T 1R
OO GE 94 T, |\ B AE R T s A AR UL RBIREIR, S B R4 v AR
ERRE. AT A R R G e T AR R
RO A BFAETT 2 2 K Y).
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Figure 3 MALDI-TOF spectra ((M-+Na]") of 4-mers con-
densed tannins from litchi seed in reflectron (A) and linear (B)
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