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Fig. 1 Flow diagram of the HPLC equipment

1: mobile phase reservoir;
injector; 4 : column; 5 : fluorescence reagent;
7, 13 : damper; 8: mixing T-piece; 9 : heat-
ing bath; 10 : cooling tube; 11 : detector; 12 :
recorder; 14 : waste

2, 6:pump; 3:

2.3.2 EREF 2 GRS Y TERCES YD
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- 7.
3 % B S

3e1 EITMRVIERTMO T

3e1.1 BHEMKEIRIMIL EEEBIMF 1 CI-T
RWIERT -V L E b — (0.5pg/10 pl) DFER
YA~ 7 + % Fig. 2 w3, 2h X b BiEEX
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Fig. 2 Excitation and emission spectra for

p-sorbitol
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Fig. 3 Effects of taurine and sodium metaperidate
concentrations
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= Table 1 Relative fluorescence intensities
8 for various carbohydrates
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8 100 Relative Relative
B Carbohydrate fluorescence | Carbohydrate fluorescence
5 intensity intensity
8] D-Arabinose 62 N-Acetyl-D- 78
ey p-Lyxose 83 glucosamine
2 50 D-Ribose 38 N-Acetyl-D- 49
< galactosamine
-] p-Xylose 128 )
- 2-Deoxy-D-ribose 17
@ D-Fructose 113
bt 2-Deoxy-D-glucose 59
£ D-Galactose 122
b4 L-Fucose 39
) D-Glucose 100 L-Rhamnose 58
5 0 L L 1 D-Mannose 83 .
s 120 140 160 Dulcitol 19
= L-Sorbose 141 Erythritol 5
Reaction temperature/°C Cellobiose 72 .
.. Inositol 31
. . . Gentiobiose 121 .
Fig. 4 Effect of reaction temperature Mannitol 28
Lactose 66 .
Sorbitol 42
Maltose 97 .
Xylitol 7
Isomaltose 98 DL-Glyceraldehyde 2
(B) a-Melibiose 94 Y Y
1 ) D-Glucuronolactone 3
3 Sucrose 11
= a-Methyl-D-
- g Trehalose 8 glucoside 2
E (A) E, 150+ Maltotriose 73 Ascorbib acid 0
> 2 £ Raffinose Glycerin 0
g 100k B Stachyose ] 24 Ethylene glycol 0
2 4 8 Il?l-gllucosamme- 18 Formaldehyde 0
B £ 100F . Acetaldehyde 0
g > - D-Galactosamine- 53 :
- 7 2 HCl
= 5 7 § D-Mannosamine- 19
§ s50F 3 E HCl
s g 50r 4
3 1 6 g — - .
£ % B, SERTHER O 7 Va2 —ie OB H RRE A EEHRS
Q . - —
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Fig. 5 Chromatograms of standard samples

(A) Column : Aminex A-27 (30cm X4 mm
i.d.), column temp. : 78°C, mobile phase :
0.65mol dm-3 borate (pH 8.7), flow rate:
2.0 ml/min, peaks: 1 sucrose, 2 lactose, 3 D-
ribose, 4 D-fructose, 5 D-sorbitol, 6 D-man-
nitol, 7 D-glucose. (B) Column : ISA07/
S2504 (25ecmX4mm i.d.), column temp. :
78°C, mobile phase : 0.5 mol dm~3 borate (pH
8.7), flow rate: 2.0 ml/min, peaks: 1 mele-
zitose, 2 sedoheptulosan, 3 adonitol, 4 salicin

5 A&BEOBREBEIT 0.27 nmol/10 yl 55 26.7 nmol/10
pl OEECREAZESEEIE bR, X BEBERA
0.13 nmol/10 pl (S/N=3) TH - . Ia¥s, FHEML b-
YAE = 2.7nmol/10 ul % 10 EIEEDELEAL
7o& 2OMEMNERRFE 1.1% THEELIREFT - .
30106 FHNIBINCHHBE Table 1 & D-Z"V a2 — A%
100 & LT SEOMEMIEEE #7373, chibEx

THo kDT, BRBALRIERIEORIET- k.

3¢2 JEMTYEA Y TRWRET VIS KO

3e2:1 BIERUEXZIRI ML EEEMFE2CX-
THRPEI VA7 v — R (0.5pg/10 pl) DFHER V¥
¥A~27 + A% Fig. 6 ©iRT. Zh kb Bk 340
nm, FHA 434nm ThHo- 7.

3022 FEEMAHEBREOER ZERXH a-xF1-
D-Z)avlF, AZun—R, 5374 —ARVPAXFHF
— A (% 3.33nmol/10 ul) » A\, RAERAEF O x
VY VRO 2@ TEBF Y Y ABRELBEERED
Bf% Fig. 7 wR3. 29 ) vEEIZ 40Omol m-3 7
H 160 molm-3 DFEHTHEH LI-L =5, 100mol m-3
DRKTHole. X, 282 0KBF Y v ABE
4molm-2 /ni 8molm=3 DFHECTHF LIcLZ A, b
molm-3 ) ECizi¥—El%ER L. L7 L 7molm-3
DETIER—RASA4 VEETOEANEE LD T, Kk
TiL 6mol m=23 % v 7.
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Fig. 7 Effects of taurine and sodium metaperio-
date concentrations
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Fig. 9 Chromatogram of standard samples

Column : Hitachi gel 3013N (25cm X6 mm
i.d.), column temp. : 78°C, mobile phase :
0.1mol dm~3 borate (pH 7), flow rate: 1.3
ml/min, peaks: 1 a-methyl-D-glucoside, 2 su-
crose, 3 raffinose, 4 stachyose

3.33nmol/10 pl) ® 7 m =< + 75 s% Fig. 9 iR+
X, a,B,r-v7eFF AL+ Y v (0.84nmol/10 ul) o
7m—=<t 735 a% Fig. 10 R,

325 BRABRCKRHBRRE Fig. 9ckid s 488
DEDOBERL, 0.1nmol/10 pl 5% 75nmol/10 pl @
BEACEECRERAYESIESNEOh, TOoORMBRIT
a-AF)-D-2 )02 FH 60pmol/10 pl, A 7 e — %,
5747 ARV AZFFH -2 30pmol/10 pl TH
st X, aB,r-v7eFFR Y v OREBRERIT 80
pmol/10 pl CH%B. 7k, BREBIXVWThLIBEF T
-2 7.

34206 JATIWINME Table 2 I© a-x FA-D-7
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Fig. 10 Chromatogram of standard samples

Column : Hitachi gel 3013N (25 cm X4.6 mm
i.d.), column temp. : 30°C, mobile phase :
0.1mol dm-3 borate (pH 7), flow rate: 1.3
ml/min, peaks: 1 a-cyclodextrin, 2 7-cyclo-
dextrin, 3 B-cyclodextrin

Table 2 Relative fluorescence intensities
for various carbohydrates

Relative fluorescence

Carbohydrate

intensity
a-Methyl-D-glucoside 100
B-Methyl-bD-glucoside 63.6
a-Methyl-D-galactoside 136
B-Methyl-p-galactoside 72.0
a-Phenyl-D-glucoside 89.2
B-Phenyl-D-glucoside 58.4
Salicin 117
D(+)-Trehalose 208
Sucrose 245
Melezitose 381
Raffinose 538
Stachyose 847
a-Cyclodextrin 74.0
B-Cyclodextrin 149
7 -Cyclodextrin 322

2 F% 100 L LT, BE7Y 22 FROFERLEA
) TEOMAMNHUEBEL T, Thid 7Y a2y FCik
B BEMALY a BEMAEDIZS XINHELKE . X,
FERTHEA Y TR CTIIESVEL RBREVREORK
T RSY (A

3:2:7 REEOMF TVEBRFIZOICAELT K

Column : Hitachi gel 3013N (25cmX4.6 mm
i.d.), column temp. : 78°C, mobile phase :
0.1 mol dm-2 borate (pH 7), flow rate: 1.8
ml/min, peaks:1 sucrose, 2 raffinose, 3
stachyose

OHESH Liczr=t 75 4% Fig. 11 wRd., &
hibrrze—x, 5747 —ARVPAZHFF—ADYE
— 7 HBEIh. EEARS € - 70RER, EEIL
CEMRBRRM LT, REREO—HELEY—-27BID
BAX DT k.

LAk, #¢koida v RBRLL RERICOELAHE
X AEORHMBITRFLE#TH DS, 1 EHOKMK
TRETHESNEIMERETCHS. FEOXV Y v~
AzBavERT )Y AREKEBRCTRHFMZETD
5. BCEREE CRBITE, FERIERUET V=
— AR EABRECRHING, 7V a2 FRIERT
Wy IEOBRBERBRERE.. LrLEEREZ2 AV
WX ORBEARIMBEIRS. ThY 2 EERFEIRT
2EFEMATH L X YEH—BOSTAAIREL e
WY EADHFTEOICHELIIRERS.
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Fluorometry of saccharides by HPLC using
taurine-periodate reagent. Takehiko Karo and
Toshio Kinosurra (School of Pharmaceutical Science,
Kitasato University, 5-9-1, Shirokane, Minato-ku,
Tokyo 108)

A highly sensitive method for fluorometric detection
and determination of reducing and nonreducing sac-
charides by HPLC was developed using taurine-per-
iodate reagent by heating in a neutral solution. More-
over, nonreducing oligosaccharides and glycosides gave
enhanced fluorescence under a mild optimum condition.
The mixture of reducing and nonreducing saccharides
was separated with 0.5~0.7 mol dm—? borate (pH 8.7)
as mobile phase through an anion exchange Aminex
A-27 or ISA07/S2504 column. The eluate was added
with 640 mol m—3? taurine-2 mol m~3 sodium metaperio-
date solution and heated at 140°C and the fluorescence
intensity was measured with a detector. Standard
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curves for reducing and nonreducing saccharides were
linear in the range from 0.27 nmol/10 pl to 26.7 nmol/
10 pl.  Detection limit (S/{N=3) of p-sorbitol was 0.13
nmol/10ul. On the other hand, the separation of
nonreducing oligosaccharides and glycosides was carried
out with 0.1 mol dm~2% borate (pH 7) as mobile phase
on a Hitachi gel 3013N column. The postcolumn
fluorescence reagent consisted of 100 mol m=3 taurine-6
mol m~2 sodium metaperiodate (pH 6.8 with K,B,0,)
was added. After mixing, the eluate was heated at
130°C to give fluorescence. Standard curves for o-
methyl-p-glucoside, sucrose, raffinose and stachyose were
linear in the wide range from 0.1 nmol/10pl to 75
nmol/10 pl. Detection limit of a-methyl-p-glucoside
was 60 pmol/10 ul and those of sucrose, raffinose and
stachyose 30 pmol/10 ul. The relative fluorescence in-
tensities of these saccharides increased with the increase
in the length of an oilgosaccharide chain.
(Received May 21, 1986)
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fluorometric detection and determination of reducing
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