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31 ZREESR

@ AR E L £ F Beckman 2 P o4 g eht wmd § kR
(PIACESS00 ) * R FBFLE XA F R BRLAERE - L op XE§
(capillary cartridge) 2 # ¢t-7 Rk P B o 7§k £ (R > Ao B
#%.190 nm I 600 nm o #cdp4 T Fedc o &% 4 System Gold #it 48 4
¥ o L g A GEE AL L P JZ 50 pm o~ #HjE 358 um ehE de g 0 MR
bR o v B AR v=(polyimide) shgep ik = § 14 & £ Jn g (fused-silica
capillary - polymicro Technologies » Inc. » Phoenix » AZ » USA) » i &
B i 37 & rvzrlidplels 30 &4 o 23T & 5 -400 Viem o
it o~ 1R 4 (0.5 psi) SN s £ mE o 1R K 2K 254 nm e &
T es 3 S P o8 5 PUA 4B 7 5 F T4 R et o

32 #x
methacryloxypropyltrimethexysilane - (MPTMOS)pp  ACROS =
e 0 P Y pe% (acrylamide) ~ i £ f4 < (ammonium  persulfate) pE p
Bio-Rad Laboratories (Hercules, CA) » N,N,N,N-tetramethylethylene-
diamine (TEMED) pt p MD Bio, Inc. » 3-aminonaphthalene-2,7-
disulfonic acid (3-ANDA) ptp TCI (Tokyo, Japan) » ~ & pfE (xylan,
Beechwood, = ** 90% xylan residures) ~ # #F (dextrin) ~ Sodium
cyanoborohydride (NaBH3;CN) ~ 4-aminobenzoic acid methyl ester ~
Sodium citrate dehydrate p&p Sigma (St. Louis, MO, USA) - Pk piy e
(glacial acetic acid) P& p Fluka (Buchs, Switzerland) - # p&
(hydrochlorid acid) & -k & ¥ & (citric acid monohydrate)fEp Merck
(Darmstadt, Germany) » 9 2 # * -k 2 & Milli-Q -k % st (Millipore,
Bedford, MA, USA) i 22 2 &3 -k > T LF 5 182 mQ -
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BoEBE AL LM KETRTATRE

3.3 % i MALF [ AR ez g AT

AT A YRS e BN RG-SR G e
o U E B TR TS BT R st B AR
AR W S R B H[88]c AP AT FE I G A
s Il pA A a Lt R R - B F 4 F H 8 MPTMOS -
F = 38R RIEGEd MPTMOS “h RI#rak @ & R enfrdtds b P ik
Vo MR EE F ORGP PR R B IR TR (7 AR T A

B Lo Be— RE 37 24 0 & 50 um L m? » #-F F 14 20 psi
T AL dm g N BRSO i AR chilc R
AL 0LIN G F M4 oRBIRIERGD AE o SET I RFEN IS A ET
FHERBRET pH 7.0 2 B 1,8 e 156 24 > dopt E AT E
Hep o ¥ B-F A+ 350 MPTMOS 100uL i3 » 0.02 M s pe-= 4
Pd o plpE g a3 H R Aptielt T -OCH3 F it £ € K f#=-OH >
BFM20psi fF BREFFI O LwmE LGI20 A& 2 (6F A FHMW
-OH Fav AV B g SwW R AR L B EF 0 A SI-0-Si ih
R VFLERP BRI -EBAFT T RENEG FAED
B PN BE o B SR T EE ek AR 15 Ak 2 - 1
B E e

B AR R RRRS B R RY ORESELET A 2%
enH F8A % 0 T4e 2 B4 F& 1 ul/mL TEMED £ it & 1 mg/mL &
Frpe ik JTE4 3 AR R E A RMEF A F o el 60 4418 F
BRix o~ Frad 120 A gm o B EEIH B A T Roxh T Ok ope S
ﬁﬁbéﬁg’ﬁﬁﬁWE@ﬁjﬁ:%ﬁH$9+’ﬁ@ukﬁm
15 /- 4b - F 0§ F BE G R HeREc T BT o

LA SR kiR 10 A4 0 F AR EY ke 3

DY LI RN 2 BT

B

-\

11\1,

1 |

‘\3
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Adg o R d B B RS B 0 L AT ORI RS
BEAREFAR LA PR G NENRBY L ey
#@ETEE 3 BT AE PR g E A DG FDER
Moo B FRAR A B(3-1) 47T e

34 APEEPEITLF I

341 A B2 F-kfRF ik it

#-0.50 e BERPE K~ Sl 2 IR EFLY o e » 2ml 5003
M e ps > @ @974 » cn05 g ABRPEIZERSHRZR L B~
KRRk A s BT AeRBEKFE 0 A W34k f2 10203040
5060 ~4is » EHRBP-NGRECOKIEF RETEDABREPEL R &
3-ANDA £ {774 F i N K fae R eenA = 2% WH & 5 adl

3.4.2 A EE pEY 3-ANDA 2 jad ik i

AR BRETE Y i FA 5 3-ANDA - FRER B > £ UV
Sofrepr A A B A A MG BFR(R) S R 27 2
P BiRE RS Y LR AORER 0 F R e A-PRAR & 3
i g b oo BERAEF BB EAcRI(E-2) o o AL T
3-ANDA e A & A EFER R AT RAF o2 3 - RAFET2 P
A S s Schiff base o & 12 5 d B R i## NaBH;CN #-= s &
B R R R o= S R T B T BT

# 02 M 2 3-ANDA 33t 1 £ 8 7 A0 30% (Wiw) ks it -k i3
o BT R AR A R s g ¢ o e~ 0.0 ml e BpRR RS TS
2 ANEEFERBRE o 4r 1.0 M 2 NaBH3CN (i3 ** DMSO) 50 pL **
90°C M4 N 4vdt 2 [ PF o F s 71 2. 3-ANDA-~ BE & 53 Rk T2
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AP B3 Bt kil 2 F AL
Gd A F R EDEF T IR LI AFTE R 22
APEEPESD &2 3-ANDA jim2 F s - 3 F F BT EF K
B s+ o

35 BT E@m2 AR R

AR 2 HT BEFLRST BF ROk A RER
1~8 % £ cnEPEH * o p72 2% » B~ 01 g A~ EpEH 25> 1.0 ml
2 33k P B FA [ 0.2 M 2 4-aminobenzoic acid methyl ester ;%
W EEE A 2000 (Wiw) ki kR R 0 BT & LR, e € A
B0l ml g Rl BT BERGR £ L0M2
NaBH;CN (;2 > DMSO) 50 pl > 3+ 90°C 46 N 4c 4t 2 ] B o & 514
#7 {8 2_ 4-aminobenzoic acid:methyl ester =% 7 & pa % i74 A4 3 &
YU S KA 0 B R RO A A AT e T2 R G F R 0 AUV
BT A 0 B4 SR o F Ik B 0 F R i ARAGE

T R 0 B ApERTA K% 42 Reductive amination #4) -

3.6 Wi R R
AR AR I BRI A R LR TR KRR Wi
g fBeig ik b 200(WIW)E £ A v 2 BE O RAR 0 e Asde ] 1
mg/mL i Fifg v~ 2 it A& 1 uL/mL TEMED {6 » o 2R £323 > R

S PPN LR VYU R SIS
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The new capillary was treated with 0.1 M NaOH for 60 min

-

Rinse water until pH7.0

-

Rinse with MeOH for 15 min

-

MPTMOS was coupled to the silica wall
during 120 min treatment performed
under nitrogen pressure.

‘m

Rinsed MeOH, and-watér for 15 min

"

2 %(w/w)acrylamide solution;containing 1pul/mL TEMED and 1 mg/mL
ammonium persulfate, was-passed through the capillary under nitrogen pressure
for 120 min

-

Rinsed with water and dried under a stream of nitrogen

Figure 3-1 The process of producing capillary coated with a layer of linear polyacrylamide.
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o) OH g SO,- SO,-
© Ho + H,N
HO HO

3-aminonnaphthalene-2,7-disulfonic acid

Reducing end of xylan polysacchardes (3-ANDA)

CH3COOH

SO,- SO,-
N
L OH o OH Schiff base
0] H
HO HO

NaBH3;CN
S0,- SO,-
L OH o) oH N
o b
HO HO

3-ANDA-xylan oligosaccharide adduct

Figure 3-2 Reaction scheme of the derivatization of xylan oligosaccharides with 3-
ANDA followed by reductive amination.
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5o = 21 21 2)
FrF SFEiHm

41105 g % F T A(CZE)FE A PE & P K iR hm2 = 5
AR ES 0 d ARPEH pE(Xylose) TR o @ A fREENER &
%ﬁiiﬁﬁﬁﬁﬁﬁ%ﬁ:ﬁ—?a@Téﬁﬁ;y—ﬁmisﬁ

fefeoRfiRe - A T o FE J\ﬁ*ﬁ%a\?%{ P EFRNL S AP
FoRfRBARATEROFEZ A FARE AR R dopt 2

im@%ﬁﬂ £ # éia%rﬁmgmg#omﬁﬁﬁa%Wﬂ
fate g NiE (kR L& 3-ANDA EBE(THTE o L7 AR APE
KfRE s A R ET A BRSNS wmE R R A N
Rk }}%“rﬁ [98] » 1 * 250 mM Bifk 2 2% = & ik = pH 25
BRI FEA - F o 7R AT RAcB(4-1) 57 T LR T
CHELIRE VR KRS ARSI A A kLR
Fonf TRALT RO PR E O AS B T HpELS S RS
RoMEFAF R0 AR Gl a B IR R E RN EAS A
BBRERIADEITR G RE N AR R FIE AR e R AT A
BHIZ TR LR EFREA A FEFA g R R
Faa BE R F TR L REN G 0 B R RRGE
ORPE L BRI AR R D B AR o &F I 5T
AL BB R A RS e T R -

4.2 YURM T A E

- A g HpE s RGO ER Y F RFE MR D A
MR R F o APIEY IR R RFEP R T L b
FERBREAGT AR s A BT AL ATE P BP0 R
RN (E L A

PE = BER T $ Y 4 (Maltose) ~ 5t 4% (Lactose) ~ & #&

53



(Saccharose) » &2 = 78 ¥ g% : /& B dE(Fucose) ~ & % #(Rhamnose) ~ &
F ¥ (Galatose) » F] & g d PERE Y BT EERE 0+ ¥ E & 4" 3-ANDA
#74 3%|iE 7 reductive amination eh474 F i o A 3 % 53 pH 5.0
RBEERRTREF e TAOAYR BEFRIFF 2R AT
A SRR B PR TR DRI 0 @ A JT A S PEAR DT A SRR B
A F R A BRSO  RPEER RATE SRR - o P
S g heBI(4-2) 5 o B IS AR PR § T )R kY 1
Flhe » fEfieit 7 90°C himd F Ol o HRRNA F 4 ¥4 L H g e
oodApEd LR EESEN S BT A B FES
A G RTA ARG AR Y IR g T 3N A R g S fT
AP EpEs F o PR R - ) R B 2 FURER T Rt R
6.7 Aag i > gl AURIRRI S RIS SHESPE o WRBE R 62 4
ﬁ%%%ﬁ??ﬁ?ﬂmﬁ+%%’ﬁﬂéw%£$%ﬁ§§%°@
FEPE IR 28 3 TR0 R A B T M el TR R DT AT o L fT A SRR
Jﬁﬁ?E%ﬁﬁ@ﬁ%’éﬁﬁﬁwﬁ++%¢ﬁiﬁﬁ$¢%*
L2 S

g P sk I R T A A G T RS
?55%Wﬁﬁ%ﬁ&4’%*{iﬁ%ﬁ*ﬁiﬁmr#’@z
* BB TARLSBAPEEFE -

A3 VLEFE R A BT KRR 2. AR B

BAR e A MR T AR R R R A PR IE e st
HA R RBEFOABERITY A ETF ARG R ALY AP
Feit TR K4eBhpE P g 10 A 4845 15 10 A 45— = » 3 60 4 4
Ao B A eR(4-3)41F o FR-KfE 10 A4 A PER BEITA A 4 0
GG T AL L pH 5.8 /50 mM g /8 Frpedh ¥ 5T
BATAERDRL SR A NREPE S S 2w TR
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FREFLAVSOMBEBH < > A DF TR ERAE U
o RFIEASBPFIL T DL R s LR E A A
Wrrk o AR LBRAPIA - A HELAZ PRI 8 b B
gl iR R A 607 FRIRT S e B R T LAY 4 PR (4 e
B EEFERE - B LR A T o pEM T AR A Bk % B T
#w BEBEIREFNRDEREE  FRABEARFEF 10

-kfRie v A4 B AR E R E pE(DP=14) - ”"i?f%“fki’éfﬁﬁ“ﬁ?
B4 3R LR OPESED BRER A KB LR DEFERKD P
BRI REERE0A&E ) P AT 1102 B LR > AT
PR B IPENRL S S B E PR T E PR = PR TR S I
B 4o o

BLth ol ER S BB R S ARPES 67 BT S pERY
(heteropolysaccharides) sz » H a4 bere L ehg 3F 5
BATIR AR 4ot e fpdk s kR tE v R ER S T A SRR
% 0 @ A5 3 4a[08] o 7 A RI(4-3) T AT BB B NE K R P e
oo HEE S s Z @R R R 2T IS TR E R R P
ARG G A R d £ e GBI DE R AT MRE D] N IR
Y SRR T ARFEORE SRR

EE L g R AR ] o 4y A (fraction) s b2 25 A
BB - 4R § 10 g B s ke BT fedre K4
B - B Aot A RS R R A E T L A R
L B~ B A A 4T~ 2 o2 #22100] o 4t F fR4T R P S B
TR A B S $ PR u;f;m; Mo %%’1}’* B X sk

.

44)?%]//‘?_,/’1 v l“i fg"r/p/; pH IET mﬁ,fgi
F 5% 7 4 pH 42 pH 5.0~ fo pH 5.8 = fa 7 kb fikdk & iR L/
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1R YFRLAN & B/ R 04 b P33 5 R T 3Rt pH B A B 8 o d
A7 L asd Rt pH RPN 2 pibs e n T 7
3-ANDA-+ EE BE R B A 3o Fl i et @M T A T Xt 2%
TR G 2 W p R TAER S R - F IR @ 3-ANDA-
APEEPES VTSR FIE APEL F F o530 A b pLdg E T N R
Pl EEBAIFAF TS A oo R LRSS T (PH 4.2) 0 A
EA F RS e T P o 30 G R T F AR

PPE RS 4 (5 o MEpH Bt £ ¥ g 3 3-ANDA- & B R fE A 17
e A A g 0 R oF APELE AT fef R R kiR 33 0 pH 5.8 £ pH
50 % B2 3 pH42 2 pH50 2 BFeni B> d B(4-4)7 s
ke pH 5.8 ki ™ o &2 P AR A4 d(baseline separation) i

4o g pHB.0 5 i g i o

=

s

N |

r

S

4y

P

W

a\

bt
5
il

L

3
K
_ﬁ?i gn
=

‘??‘

m ot ok fe Bl 2 R

R o BRI R A Y E S o %P fetl 75 mM 50
MM ~ 25 mM 5 5% 5 7% 7 )k B 12 17 3-ANDA-A BB & pE A d > B %
hoB(4-5)4 0 T OMBERFR AT RA L TS MM avk T o 4

*ﬁfrmﬁ.;ﬂ%§’ﬁ&&ﬁ&%&$PW%W§@’$4ﬁﬁﬁv

-

"

RSSO B g R B X o F L B AT 56 B A S pE
4

EIREE AT M TR T4 0 R FAIL[ Rl e L £ (radius of
gyration)ig-] [101] » £ d 2 5% (1-7)By 2 * ] e gL T § A 0 R

dFdt o m BB AL N BREF L ITORHFL LM o F

T 5 R ST A IR TG A A R R 2 IR R
e R Y IS (Rl AR BT o

EPRB LR AR Fe - m RS T d g ks §

HPN S R RTERBE R FI € F S PR RS
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Rig A EH GEY O  REF YT R O K FIVEBIA 0 R
2IGEFTE A A AE GRS FHREH T 0 AELY FER A I

MELF 5 R 7 MBET B #cp hAFEEPEEC » 7 R
POREERLRT - pE~ Z pE~ w PEY IR ok o Rl AR BT R
£ 44~ (structure isomer) 973 e > FIRAR 5 B i ol R R IR o

A6 RIFEF P ABETIRER

F s BB OB ) 2 R BRIt IR R ] G ok B
ﬁ’ﬁﬂWﬁkimﬁﬁ%kﬁp%ﬂmp%%&%k&ﬁiﬂ’%
ARt g AR o A kR S PEE R A TS A e F
S 11 pH 5.0~ 25 mM g R R B p A S R R o e OB IR
B 059 ~1.09% ~1.59% ~ 2.095 » 2,590 % it {7 4 3 > B T A4 H 6
Frpiie i Lmg/mb s @i HLTEMED. & Tl/mL o & % 4 §](4-6) 77 -
FOUEE I F FUR R Rond A G s e A1 anie 4 st o R
AL T R ARE gk PR e RR BOAPF > A etk R AL
PR RBRE  TRBEAM T UTFIRMA S BRI E -
AT d 0 2094 3 25960k B e R FRa i FIIL 8 e ek > 7 1B
R R T E R 2060k R S U DiE o

7 RIED AR R R

R RTARE P BRI b I s o] f A B BE < T
REawaE 2 o5 2R HA T ER NFF[104]-F %7 1 *
RP R GRS P FESTRES O E LR REHERE D
Keng p g BP AR HHET OREF BT § L RRDT S EH
A2 pd Ko pd RESAF RA O F D A TIAA S R
- REF R PP ZRES e AMBREFIREF
Beo i 2 0 A RV ERE AT RAREAS AT TR Y e

o
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1 I @Fﬁg‘&g—’ T2 TEMED % 5 /5 04 & 0 4vik B o 42408 eh

EEWENNREF REF 2 RESF A FBE B LS £ 34\&\7’)’?‘
FEMRFFE P AL A TE IR G AL e P 4 S
Byl s apF o AT R T R RFRRTEE -8 A R

]
Adsal ¢ gk ¥ o3 8R4 [104]

Bt B AR AR R 5 2.0% 0 A Bt~ 7 R R e
e > A s 0055101520 mg/mL o 23t F 5 R eAs g
FER TR R EBEEFRR AP EBEFER LR TG 5
Fp R FIEATRRR A R R R e ) 0 .éé-%£r$1(4-7)h’ﬁ P T
AE# 1.0mg/mL iF G Az HE R o

RS

8@%6Aﬁ%%§%%@%%wﬁ

48.1 A7 ApEE pE

Dahlman et al.[99]4]# ° uea6-AQ iF 5 APE & FE2 iT4 28| o
BrRER 16 hAREERBLEE B TA F 3 40°C T 2 )
PFo RER 162 6-AQ AFEEFET > 6 A 4P o A B o TR ¥
KFEIEE LSBT ARIE2 ARFESmMg 4~ ImL = & ¢ 3 100°C
TAcE 4 pE -?z’liﬁ’f»i%é AP BRGEEELFICERIL -

AfRELIER 7[98]» *t bk w TRT 512 A 4B A 4
FER 117 2 AR EEERALFEC AL Z ARBERR
kfEeriE o A oKRAS G R AN ERRE AL EREETE > A
% f T Feh3-ANDA L b7 A 0 g R 5 pH2.6 BipE/Z ¢ A

Br\_,,/ //z— /i—r N\ 2
YZEET R A ,ﬁ;p‘, °

4.8.2 /}'{B;‘;&/\ln\ d\ﬁg—‘%ﬁﬁ‘ﬁxill’ lg\%g‘p’f i+
B(4-8) & 77 tdeiff 1t chif % T 74 Hreh 3-ANDA-+ pE % it %
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TAS AR > I B3 H 5.0 R FFRLR FEAR 4 25 MM T o i
be 296 (WIW)ARH 539 >0 5 A i @ > 1 mg/mL ede 4o 5] 16 Fr fid )k B
21 pl/mb st H TEMED jk A& o 04 b BSi i S5 e o
AR T FE e TR L 400 Viem s F iR ABEER LR
E20hEFELSF c ERENROPFTEFRE RSN HF T
BB RAUM a4 > AP AP M T lic s 0.9946 > 4o B(4-9)#77 » imtkin
WAL D ARBTLAY O AREREFZRE ARG BB ER
EREH S THTT LR FRE R DS S H1[102] -

AR ‘*ﬁ‘a% E 487 ~ [ H (homologues)pE g 4~ + P& > § »2 & &
i# I (effective mobility) § & & & & = o R enBf % > & ¢ Jr E /S
(1-5)7 FrfRiT R G A A7 xR AR F L2 1M F
PErL Rt AT L e R DAY G T AR F LR Ao
W%ﬁﬂ’&ﬁhiﬁﬁéﬁﬁﬁﬁﬁﬁﬁ*

—\\

(4-10)#771 > T EB R
A m/’jﬂmqﬁ PR ’KJE-?F‘?“’ LL’#B > A/\r')?.’/”\’}%'f’""
o
E?

TG KB HF DRt R o

-~

)*If‘u#’?‘e:*p g R 2R

d B1(4-9) % BI(4-10) 48 75 e Bl So ¢ M Eip LR T o3
3-ANDA-AFEEPE™ ~ JIRE R T 20pE > ¢ ﬁ'ﬂ‘rﬁz%@i °

Fo 2 AR M E A PE B 1L R R AR BT T B gt

BB EEAPFEELRLE G ﬁ%#ﬂ&'ﬁ%ﬁ%ifﬁ - BB PR

PERE IR L & 1819 » A o fArip R iR Z 7 & 453 % »

EL e EFR 2 kB RHELE 5 15.7 pmol (SIN=3) - &9 %%

Bev@ L AP R BRI T A B PRSP £

Eﬁ‘ifi?i{}*l}i‘k}&%ﬁv{ ,Eé\g?r’gﬁg*ﬁ.,! °
4.9 AW R AR E U pES

491 - ke
fods flr TG A RIS - H 1R T
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AR B RBATPEAT e T RBEDGOF T AT AR -
SR AR HTE T R RAPESERE S T I 4]
A AL A A 0 A o PREAR S AT B R T BPE E‘tﬁ%ﬂi > 5]

L R RS X A R4 T A PRS- AR 0 A UL B R
"'TT] =N l-’TJI% q‘\g =N V)»’II‘JH: 9 )i E‘ﬁ% it .';}_:’){1’;’}‘% At 4 E’i”%;{ ’ 'g /a\,'é}/ﬁ,
EEAFR TV RRNEB LIS Rt R FRE R

114 3 A ﬂﬂﬁ%‘m;ﬂﬁ [ dE e - AR T * ATy ERER
R E A

B ERSTEREIEL T - A PR TR A o RERITL R
AP PR R A UV d A z’v’ﬂﬁ‘;?ﬁ file 5 T 2 3R 4
8-aminonaphthalene-1,5-disulfonic  acid -~ 3-aminonaphthalene-2,7
-disulfonic acid ~ 7-aminonaphthalene-1,3-disulfonic acid -~ 4-amino
naphthalene-1-sulfonic acid »# = & d S E 22 % 3 i &8 § 74 328-k
AL Flam A EE BREauTE E Y 0 B RERE UV A
P8 F JegE ch 4-aminobenzoiciacid methyl ester » H #y it kT4 A

- 24 e 3 Ry
4 ITJ%;‘K/E-)\/ 8}2\ 4‘2,}5‘1”\'* )

= 2N

N

&

)
4.,\
na
\
Ry
g
=)
x
91’(

247> #7r2 t pH5.0 5B B P F 5 L T Ao
o fRmentad o AR TBISET o EARE RS AL E A D
WA DILTE EHE CHPE S DD T B eB4-10) 57 0 B
BEHTUER BT EENERT A LRT A4 v F 15 s
Lo a0 T R TR s R XA 58 0 JRIR ] ATl e UV
FRAGERBE BT BERETE G4 APEE HEE 3-ANDA G35 o i3
= pTA B ek A doipdp oo

AT ERFEGUREES S R AR AL R Y LR
* Fe ABAR P ﬁdwkmﬁﬁwﬂ’wﬁﬂd’&ﬁﬁﬁwﬁi
PoRBAREI-ZTTFENELABUPN T DAY
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4.9.2 ko vz g 38 AL

EABEE ST EESH AL RPRTAEER ET AR D
AU fE 0 T - HIED B b S HER S A A R EE X g
# (dextrin) & 3. 55 7 pk (haluronic acid, HA) > # i % 3
LB R AR ET A A ERERDEDE -
BRa o pAe e o 01 g R L RF &RF 2 1.0 ml
3 Yok P o R REARY BB A Rk o TR A2 15
HARBT G 2% TI%—«‘?L;% VAR TR o JIF AT K
;;i\gﬁg;gg;)g o fvagm};ﬁ; AN EEE N AR MAEFITE KR AT
i * e UV 74 5% # 32 @ 7-aminonaphthalene-1,3-disulfonic acid ~
3-aminonaphthalene-2,7-disulfonic acid ~ 2-aminonaphthalene-1-sulfonic
acid ~ 4-aminonaphthalene-1-sulfonic acid ~ 4-aminobenzoic acid methyl
ester ~ 4-aminobenzoic acid methylester %&.> H # » = = —‘F'f ES A /];Je
AT B BRI S 4 Bfind s R [96, 98 H AR L B E A T F B i
R F iR A M A e UV AR A R E e
reductive amination o %% % S L 0 AT & (7T 0gTA E E Aok = A7
oo 2Rm o A pH 5.0 A BB RT “f FEA R WER 2 4
% 5 heBl(4-12) 5757 0 e pH 8.5 s B g B Rk T o AT A FEBE
JEIR & BT % F 4oip dP Ok Tl

Lod ApB 2 el DR R TRy S RERT %

pE 'y —wiﬁﬁ*‘% K R ZY ARSI ZE-BARERE

pEpE > wB N E AR B EEZE A FRERT EORFES

RORECEFFTAFE BB »FFTALSHE S AT HRFET R
i F et BoRfES N FE R T R TALE R -0
FHET H KR SN A G ek B AR LR
Wk bR pEYTH -
2. d W EBEEROE T AR o FFA AR 5 T

P
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B2 7R 7‘5[3 H_:& {7 reductive amination 4|\ ehim 4 K R T ek ;K’ﬁ

FIUL o BRI R de K PRRER S B oK fERFNBALE B KA -
BEF oMo SR AT EAS R B BT M A% R A T (pH
5.0,pH 8.5)i& (75 % > v &% (T 5|8 &R -

B HAA > HA G U RPE > U LR Etay
R RERORPE LIS EORRSRT L S AT RAE T AT
AFE R AR ENE AAEFTAN R > B AT R
FaE > T NILE U LA B (4-13) T o dadh R FIT A A1 Bk iz

BHA> X EFE FIt @2 3B 0 F 4 F B & E
ﬁﬂﬁﬁ%wé%j%@*ﬁ%%ﬁi%%%%wﬁiﬁ%%ﬂ%m
e

N

\“‘b
!
13}
_r
=R
7“_.
oy
W
&
K
0
bt
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W
L
‘il.\\
—=
:?u\

%ﬁgﬂ’iﬁ%ﬁiiWﬁW%;FFéﬁ#m%% B4y 00 B
MR EITE R o B R BRaonE & F A A s S ER TS

ﬁ&%’%%ﬁ$%ﬁﬁi%%’fd?awﬁﬁﬁmﬁﬂﬁ’wu
m%ﬂfiﬁﬁﬁ FAe SUPRIL DR AR 0 P A BT U PR
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Figure 4-1 Electropherogram of 3-ANDA-derivatized xylan oligosaccharides.

The optimized CZE conditions : electrolyte: 250 mM phosphate/2.0 % triethylamine,
pH 2.6 ; Woltage:-15 kV ; Injection time:12 sec ; UV absorption wavelength : 254 nm.
The inset in the upper corner corresponds to a detail of the electropherogram. R:
means the peak of the derivate. The number indicate the degree of polymerization.
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Figure 4-2 Electropherograms of monosaccharides and disaccharides in an entangled
polymer solution. Conditions : electrolyte : 25 mM citric acid-sodium citrate, pH 5.0 ; gel
conc. : 2% LPAA ; The effective length of the separation capillary : 30 cm ; applied voltage
: -18.5 kV .R: means the peak of the derivate.
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Figure 4-3 CE profiles for the hydrolysis of xylan. Xylan fragments after chemical
hydrolysis for 10-,20-,30-,40-,50-,and 60-min periods,respectively was separated in
entangled solution. Conditions : electrolyte : 50 mM citric acid-sodium citrate , pH
5.8 ; gel conc. : 2% LPAA ; the effective length of the separation capillary : 30 cm ;
appllied voltage : -18.5 kV. R: means the peak of the derivate. The number indicate
the degree of polymerization.
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Figure 4-4 Separation of 3-ANDA-derivated xylan oligosaccharides using (a) pH 4.2,

(b) pH 5.0 (c) pH 5.8 citric acid-sodium acetate buffer. Conditions : UV absorption
wavelength : 254 nm ; applied voltage : -400V/cm ; Injection time:12 sec ; gel conc. : 2%
LPAA ; the effective length of the separation capillary : 30 cm.
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Figure 4-5 Effect of ionic strength on peak performance for the 3-ANDA-derivatized
xylan oligosaccharides. Electrolyte: citric acid-acetic acetate buffer at pH 5.0 (a)75mM
(b)50mM (c)25mM. Other conditions are the same as those in Figure 4-4.
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Figure 4-6 Effect of polyacrylamide concentration on peak performance for the
3-ANDA-derivatized xylan oligosaccharides. Other conditions are the same as
those in Figure 4-4.
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Figure 4-7 Effect of initiate reagent concentration on peak performance for the
3-ANDA-derivatized xylan oligosaccharides. Other conditions are the same as
those in Figure 4-4.

71



™
\A
R
- a 2t
0.01 A =
=
E
B 1 £ 4
2 20
< 15
~—~~
2 \
< !
QJ _10 L L
(&) 10 15 20 25
% 23 Migration time (min)
= 4
| -
O -
(9]
O
<

t 12131415

0 5 10 15 20 25
Migration time (min)

Figure 4-8 Electropherogram of xylan in an entangled polymer solution.

The optimized conditions: electrolyte : 25 mM citric acid-sodium citrate , pH 5.0 ; gel
conc. : 2% LPAA. ; applied voltage : -15 kV ; The effective length of the separation
capillary : 30 cm. The inset in the upper corner corresponds to a detail of the
electropherogram. The number indicate the degree of polymerization. R: means the peak
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Figure 4-9 Correlation of migration time with degree of polymerization.

(data were extracted form Figure 4-8)
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Figure 4-10 Mobility versus molecular size (number of monosaccharide units),
poltted from data in figure4-1 ~ 4-8.
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Figure 4-11 Electropherogram of chitosan in entangled polymer solution .
Condition : applied voltage : -18.5 kV ; electrolyte : 50 mM citric acid-sodium
citrate , pH5.0 ; gel conc. : 2%LPAA. The effective length of the separation
capillary : 30 cm.UV absorption wavelength : 254 nm. The number indicate the
degree of polymerization. R: means the peak of the derivate.
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Figure 4-12 Electropherogram of 3-ANDA-dextrin in entangled
solution. Conditions : electrolyte : 50 mM citric acid-sodium citrate,
pH 5.0 ; Other conditions are the same as those in Figure 4-4. The
number indicate the degree of polymerization. R: means the peak of the
derivate.
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Figure 4-13 Electropherogram of 7-ANDS-HA in entangled polymer
solution.
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Figure 4-14 Electtropherogram of xylose and xylobiose in an entangled polymer
solution. Conditions : applied voltage : -10 kV ; Other conditions are the same as
those in Figure 4-8. R: means the peak of the derivate.
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Figure 4-15 The MALDI spectrum of the xylobiose.
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Table 4-1
The average migration time, reproducibility of migration time and peak area, and the instrumental detection limit of
3-ANDA-xylose.

Migration time migration time peak area LOD
(min) (RSD,%)* (RSD,%)" (Pmol)°
xylose 4.185 1.81 4.53 15.7

ab=3
¢ = injection volume 19.24 nl
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Table 4-2

The trial derivative condition.

. Conc. of analyte Conc. of analyte
_— : Conc. of acetice .
Derivative reagent | Time (hr) | Temp. (°C) : derivative
acid (%)
reagent (M)
Condition (1) 2 90 20 0.2 dextrin/HA 500 mg/ml
Condition (2) 3 80 20 02 dextrin/HA 500 mg/ml
Condition (3) 6 45 50 0.2 dextrin/HA 500 mg/ml
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