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Abstract: The monosaccharides in the saffron corm glycoconjugate were separated by capillary electro—
phoresis ( CE) coupled with pre-column derivatization. 4-Methoxyaniline was used as derivatization rea—
gent. The derivatization and CE separation conditions were investigated. The ultraviolet detection wave—
length was 234 nm. The maximum yield of this derivatization reaction was obtained under the presence of
9.5% (v/v) acetic acid at 80 °C for 2 h. An uncoated fused-silica capillary of 50 pm i. d. and 50/60
cm length ( effective length/total length) was employed and a pressure injection ( 3.447 5 kPa 5 s)
was applied. The baseline separation of 11 monosaccharides and disaccharides ( lyxose xylose ribose
glucose mannose galactose rhamnose cellobiose maltose lactose fructose) was reached at 25 °C
20 kV of separation voltage and with 350 mmol/L boric acid ( pH 10.21) as running buffer. The devel-
oped method has been successfully applied to quantitatively determine the components of saffron corm gly—
coconjugate and the results showed that the recovery of each monosaccharide was in the range of 94. 3%
—105.4% the relative standard deviation was 3. 3% —4. 6%.
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Fig. 1 Derivatization of an aldose (with D-glucose as an example) with reductive ammonia
3500 r/min 15 min;
75% N
16 17 ( ) Sevage
o 2 mL 5 mol/L 100 °C
2h
1
; 55 <C ;
1.1 5 )
P/ACE MDQ ( Beck— 1 mL 1.2 o
man-Coulter ) o N N 1.4
D- D- D- VAL~ N N (
N ( ) ( ) 50 pm 60 cm 50 cm)
D- ( ) D- 350 mmol /L. (2 mol/L. NaOH pH
( ) D- ( Sigma 10.21) ; (3.4475 kPa 5 s) 20
); kV 25 C 234 nm,
o 0. 1 mol/L NaOH. N 10
o min. 5 min,
1.2 2
2.1
60 mmol /L o 2.1.1 pH
0.5 mL : pH
(238 mmol /L) 1 mL. HCN,
( 600 mmol/L (5%-5.5%-7.5%-9.5%-10%( v/v))
9.5% ) 0.5 mL 80 C pH
2 h, 9.5%
(25 mmol/L) 9.5% pH.
10 mL  0.45 pm o 2.1.2
1.3 1~20
100 mL 2, 5

3 12 h



30

* 306 -
15
15 o
1000000 5 4-Aminobenzoic acid ethyl ester
<
800000 -
4-Methoxyaniline
P S T A S A MY L
0 1 2 3 4 5 6 7 8 9
600000 - ¢/ min
o
g 3
"‘5. 7 —®—Mannose Fig. 3 Comparison of the ketose derivatized
& A —*— Glucose ith di
400000 L / s - . ‘w1th dlffell'ent reagents -
¥ G Separation conditions: running buffer 350 mmol/L sodium tetrabo—
F v —¥— Xylose
/ Galactose rate; voltage 25 kV; temperature 25 C.
1/ “*— Fructose
[ —
200000 | / —* Lysose
f —*— Rhamnose
/ —*— Lactose N
f —*— Maltose
f —#*— Cellobiose
I e L .
0 5 10 15 20 °
n(Derivatization reagent) : n(saccharides) 2.2.2
2
Fig. 2 Relationships between reagent amount and
peak area of saccharides
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Fig. 4 Effects of running buffer pH on resolution

of saccharides
Separation conditions: running buffer 200 mmol/L sodium tetrabo—

rate; other conditions the same as in Fig. 3.
1. xylose; 2. ribose; 3. glucose; 4. mannose; 5. fructose; 6. ga—

lactose.
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Fig. 5 Effects of concentration of running buffer
on resolution of saccharides
Concentrations of running buffer ( mmol/L) : a. 250; b. 300; c.
350; d. 400; e. 450.

1. xylose; 2. ribose; 3. glucose; 4. mannose; 5. fructose; 6. ga—

lactose.
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Table 1 Linear regression equations correlation
coefficients (#*) linear ranges and de—
tection limits (LOD) of saccharides

Linear LOD

Linear regression

Saccharide . r? range/ (S/N=3)/
equation ( mmol /L) ( pmol/L)
Lyxose y=2.459x +1.491 0.9995 0.0031 -61.87  0.10
Xylose y=2.645x+0.290 0.9991 0.0030 -60.23  0.15
Maltose y=2.388x—-1.584 0.9992 0.0030 -60.64  0.15
Cellobiose ¥y =2.962x-3.927 0.9996 0.0030 -60.48  0.17
Ribose y =2.465x-0.243 0.9999 0.0033 -60.82  0.13
Lactose y=3.510x-0.159 0.9998 0.0037 -60.40  0.15
Rhamnose  y =3.053x -0.282 0.9998 0.0030 -60.73  0.17
Glucose y=2.391x+0.458 0.9999 0.0030 -60.62  0.17
Mannose y=4.331x-0.729 0.9991 0.0038 —60.48 0.17
Fructose y=1.250x +0.137 0.9992 0.0050 -20.04  0.67
Galactose  y =1.502x +0.264 0.9998 0.0030 -60.38  0.13

y. peak area of the saccharide derivative; x: concentration of the

saccharide mmol /L.
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