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0.214 ~0.371 mg/L 3 84.29% ~ 118. 19%
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Abstract A method for the analysis of xylo-oligosaccharides XOS in xylo-oligosaccharide

products including xylobiose xylotriose xylotetraose xylopentaose and xylohexaose was
developed using high performance anion-exchange chromatography coupled with pulsed amper-
ometric detection HPAEC-PAD . The retention times of xyloheptaose and xylooctaose were
calculated according to the linear relationship between the retention time and the polymeriza-
tion degree. The separation was performed on a CarboPac™ PA200 column 250 mm x3 mm
with a gradient elution of NaOH-NaOAc as the mobile phase. The calibration curves showed
good linearity for the xylo-oligosaccharides in the range of 0. 804 — 8. 607 mg/L. The detection
limits LODs and the quantification limits LOQs were 0.064 -0. 111 mg/L and 0.214 -0. 371
mg/L respectively. Under the optimized conditions the recoveries of xylo-oligosaccharides at
three different spiked levels ranged from 84.29% - 118.19% with the relative standard devia-
tions RSDs n =3 of 0.44% - 14.87%. This method is fast and accurate for the quantitative
analysis of the xylo-oligosaccharide products.
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Table 1 Effect of elution conditions on xylo-oligosaccharide separation
Elution flow rate' / mL/min Concentration of NaOAc?> / mmol/L
Xylo-oligosa
R 0.2 0.3 0-90 0-120 0 -150
ccharide
t/min  N/m "' t/min  N/m "' t/min  N/m "' t/min  N/m "' t/min  N/m "' t/min  N/m "'
Xylobiose 9.98 25516 6.67 24415 5.08 17975 6.47 22314 6.67 24415 6.67 23624
Xylotriose 14.50 67147 9.93 41027 7.55 29896 9.67 33797 9.93 41027 9.82 48123
Xylotetraose 17.18 102047 12.68 74667 9.97 55540 12.92 60056 12.68 74667 12.07 77692
Xylopentaose 19.52 117412 15.00 93079 12.12 72637 15.72 79834 15.00 93079 13.93 90761
Xylohexaose 21.60 144026 17.10 117947 14.08 95283 18.27 103913 17.10 117947 15.65 110290
1 the different elution flow rate under the same gradient elution of NaOAc from 0 mmol/L to 120 mmol/L within 40 min 2 the dif-
ferent gradient elution of NaOAc within 40 min at the same elution flow-rate of 0. 3 mL/min.
2.2 3
LoD "°
LOD 0.064 ~0.111 mg/L 10
LOQ LOQ 0.214
2 0. 804 ~8.607 mg/L ~0.371 mg/L
0.998 6
2 5
Table 2 Linear ranges correlation coefficients r? detection limits LOD and
quantification limits LOQ for xylo-oligosaccharides
Xylo-oligosaccharide Linear range/ mg/L 7’ Slope of calibration curve LOD "/ mg/L LOQ"/ mg/L
Xylobiose 0.804 -7.911 0.9998 3.08 0.072 0.239
Xylotriose 0.827 -8.311 0.9999 1.52 0.111 0.371
Xylotetraose 0.828 -8.274 0.9997 1.72 0.070 0.235
Xylopentaose 0.818 -8.607 0.9986 1.37 0. 064 0.214
Xylohexaose 0.831 -8.435 0.9998 1.10 0.096 0.324

* LOD =3SD/b LOQ =10SD/b where the SD is the standard deviation calculated on twenty measurements and b was the slope
of the calibration curve for each standard.
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RSD 0.68% ~1.67%
40 min 3 3
2.3 84.29% ~118. 19%
3
3 n=3
Table 3 Recoveries of xylo-oligosaccharides spiked in a xylo-oligosaccharide product n =3
Xylo-oligosaccharide Background/ mg/L Spiked/ mg/L Found/ mg/L Recovery/% RSD/%
Xylobiose 2.37 0.79 3.17 101.83 0.89
2.37 2.05 4.80 118.19 11.11
2.37 3.96 6.87 113.69 9.12
Xylotriose 4.09 0.82 4.85 92.70 4.38
4.09 2.08 6.10 97.05 11.13
4.09 4.16 8.35 102.45 3.37
Xylotetraose 2.88 0.82 3.57 84.29 11.28
2.88 2.07 4.86 95.56 14.87
2.88 4.14 6.78 94.31 2.81
Xylopentaose 2.02 0.84 2.84 97.71 0.44
2.02 2.10 4.05 96. 80 1.84
2.02 4.30 6.39 101.52 0.84
Xylohexaose 1.45 0.83 2.28 99.58 2.01
1.45 2.08 3.48 97.56 2.94
1.45 4.22 5.71 101.13 0.66
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