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Simultaneous analysis of sugars by HPLC
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Abstract

In order to develop a good separation and simultaneous analysis of different sugar in an
artificial mixed sugar solution, we analyzed 10 sugar components in an artificial mixed sugar
solution composed of fructose, glucose, mannitol, sucrose, maltose, lactose, xylose, xylitol,
erythritol, and trehalose with using HPLC-ELSD or HPLC-RI

Separation and quantification by HPLC-ELSD was superior to those by HPLC-RI and

detection sensitivity by HPLC-ELSD was higher then that by HPLC-RI as microgram(ug)
level.

1. The units of minimal detectable limits were showed pg/m¢ and ng/m{ by the HPLC-RI and
HPLC-ELSD, respectively.

2. The condition of ELSD was drift tube temperature 82 C, N2 gas flow rate 2.10 SLPM, and
column oven temperature 30 C, respectively. Isolation and recovery rates of single sugar
from the multiple sugar solution was higher at the condition (time : flow rate : DW.: ACN
MeOH, min: m{/min: v :v:v) of linear gradient elution of mobile phase as 0:1.00:15:85:
01:100:6:90:4, 17:1.00:10:70:20, 28:1.00:15:85:0 and 35:1.00:15:85:0, in order.
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Table 1. Experimental conditions for isocratic elution by HPLC

Method
A B C D E F G H
ACN 75 77 77 80 &0 &5 85 90
DW 25 23 21 20 18 15 15 10
MeOH 0 0 2 0 2 0 2 0
Flow 1 1 1 1 1 1 1
Min 15 20 20 25 25 40 40 100
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Table 2. Experimental conditions for gradient elution by HPLC

G-1° G-2 G-3
};‘;“e Flow DW ACN MeOH %“e Flow DW ACN MeOH f‘me Flow DW ACN MeOH
0 100 15 & 0 0 100 15 8 0 0 100 15 & 0
100 1.00 6 90 4 1:00 100 6 0 4 100 1.00 6 %0 4
1700 1.00 10 70 20 20:00 100 5 5 10 20:00 1.00 10 70 20
2800 100 15 & 0 3000 1.00 15 385 0 30:00 100 1I5 &5
3500 1.00 15 & 0 300 1.00 15 &85 0 3500 1.00 15 &5
*:G-1, G-2 and G-3 were condition for gradient elution method.
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Fig 2. Calibration curve of various sugars

Table 3. Comparison of areas of standard sugar in isocratic elution by the HPLC-ELSD and Rl

Mobile Standard sugar solution
Detector phase Erythritol Xylose Xylitol Fructose Glucose Mannitol Sucrose Maltose Lactose Trehalose
RT
ELSD D 6.3 7.1 85 89 100 110 156 182 208 21.8
E 6.6 6.9 84 88 102 11.0 16.0 188 215 237
RI D 56 58 7.1 7.18 8.2 88 12.3 144 169 17.0
E 54 56 6.8 6.9 8.0 8.6 12.2 144 169 17.3
Area
ELSD D 8&HO H079 8HBO 5H079 8HBO 5HO79 8HBO 079 8BO 5079
E 8450 3615 1,1408 8946 95677 4109 7802 4147 8434 4033
RI D 56 58 7.1 7.18 382 88 12.3 144 169 170
E 54 56 6.8 6.9 80 86 122 144 169 173

*RT : retention time.
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Table 4. Recovery area of the spiked standard solution(1,000xg/mé)

Sugars Recovery percentages Mean  SD(%)
Erythritol 114.16 33.92 88.20 93.19 %13 89.60 92.62 9454 953
Xylose 109.96 88.53 86.73 %11 90.19 87.35 93.46 93.05 8.68
Xylitol 100.40 98.57 9934 10140 10215 10249 100.72 100.72 1.42
Fructose 99.96 9689 10005 100.14 9964 10115 100.33 99.74 1.34
Glucose 100.29 94.18 9838 1008 10114 10257 101.90 99.90 2.85
Mannitol  100.03 9.29 9175 98.48 98.49 99.32 97.80 98.17 153
Sucrose 99.91 95.87 9751 97.26 97.77 98.27 97.27 97.69 1.25
Maltose 100.86 96.70 98.86 99.09 98.82 99.92 98.49 98.96 1.30
Lactose 100.20 9307 10002 10034 93.88 10098 99.60 99.87 090
Trehalose  99.85 960 10112 10079 101.04 10143 100.06 100.55 0.71
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Fig 3. Chromatogram of mixed of standard
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