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Quantitative detemm ination of xylo-oligosaccharides in
xylo-oligosaccharide products w ith high perfomm ance
anion-exchange chram atography coupled w ith
pulsed am peram etric detection
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(Key Laboratory of Forest Genetics &Biotechnology, M inistry of Edu cation,
Nan jing Forestry Un iversity, Nan jing 210037, China )

Abstract A method for the analysis of xyb-oligosaccharides (XOS) i xylo-oligosaccharide
products nclhiding xylobiose xylotriosg xylotetraosg xylopentaose and xylohexaose was
developed using high performance anibn-exchange chramatography coupkd w ith pulsed amper
am etric detection (HPAEC-PAD). The retention tines of xyloheptaose and xylooctaose were
calculated according to the linear relatbnship between the retention tin e and the polymeriza
tion degree The separation w as performed on a CaboPac" PA200 column (250 mm X 3 mm )
with a gradient e ition of NaOH-NaOAc as the mobik phase The calibration curves showed
good linearity for the xy b-oligosaccharides in the range of0.804— 8.607 mg/L The detectbn
Iim its (LODs) and the quantification lin its (LOQs) were 0. 064— 0. 111mg/L and 0. 214- 0. 371
mg/l, respectvely Under the optinized conditions the recoveries of xy b-oligosacchariles at
three different spiked levels ranged fran 84 2% - 118 1%, w ith the relatve standard devia
tions (RSDs n = 3) of 0. 446 — 14 8. Thismethod is fast and accurate for the quantitative
analysis of the xylo-oligosaccharide products

Keywords high perfomance anbn-exchange chramatography (HPAEC); pulsed amperanet
ric detection (PAD); xylo-olgosaccharides
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Table1l Effect of elution conditions on xyl- oligosaccharide separation
) E lntion flow rate” /(mL/min) Concentration of NaOA /(mm ol/L)
Xylooligosa
. 02 03 0-90 0- 120 0- 150
ccharide
timin N/m~' t/min N/m' t/min N/m' t/min Nm~' t/min N/m' tmin N/m!
Xylobiose 9. 98 25516 6 67 24415 3 ® 17975 6. 47 22314 6 67 24415 6 67 23624
Xy lotriose 14. 50 67147 993 41027 75 29896 9. 67 33797 993 41027 982 48123
Xy lote traose 17. 18 102047 12 68 74667 Q97 55540 12 92 60056 12 68 74667 12 07 77692
Xy lopentaose 19. 52 117412 15 00 93079 12 12 72637 15. 72 79834 15 00 93079 1393 90761
Xy lohexaose 2. 60 144026 17 10 117947 14 ® 95283 18 27 103913 17 10 117947 15 65 11029
1) the different eution flow rate under the sam e grad ient elution ofN aDAc fran Omm ol/L to 120mmol/L w ithin 40min 2) the dif
ferent grad ientelntion ofNaOAcw ithin 40m in at the san e elution flow-rate of 0.3 mL/min
22 , 3
[15]
; (LOD) 7,
, LOD  0.064~ 0. 111mg/L; 10
, (LOQ), 10Q 0214
2, 0.804~ 8 607mg/L , ~0.371 mg/L
0.9986
2 5
Table 2 L inear ranges correlation coefficients (r?) detection limits (LOD) and
quan tification lin its (LOQ ) for xylo-o ligosaccharides
Xylo-oligosaccharide Linear range/(m g/L) r? Slpe ofcalbration cuive LOD" /(mg/L) LOQ" /(mg/L)
Xylob iose 0804-7 911 0 998 3. 08 0 072 0 239
Xylbtriose 0 827-8 311 0 999 1. 52 Q111 0 371
Xylbtetrmose 0 828-8 274 0 9997 1. 72 0 070 0 235
Xylopentaose 0 818-8 607 0 998 1. 37 0 064 0 214
Xylbhexaose 0 831- 8 435 0 998 1. 10 0 096 0 324

* LOD= 3SD/b LOQ= 10SD/b, where the SD is the standard deviation calculated on twenty m easurements and b w as the slope
of the calibration cuwe for each standard
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Fig 1 Chranatograms of (a) XOS standard and (b) a XOS product
Peak identifications 1 xylose 2 xylbbiosg 3 xyltriose 4 xylbtetraose 5 xylbpentaosg 6 xylbhexaose
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) 6 ,
, (RD) 0.68 ~ 1.67%
)
, 40mn , 3, 3
23 , 84 2% ~ 118 1%
( 3)
3 n=3)
Table3 Recoveries of xylo-oligosaccharides spiked in a xylo-o ligosaccharide product (n = 3)
Xyl-oligosaccharide Background /(m g/L) Spiked/(mg/L) Found/(mg/L) Recovery % RSD %
Xylob iose 2 37 0.79 317 101 83 0. 89
2 37 2 05 4 80 118 19 1L 11
2 37 3. 96 6 87 113 69 9 12
Xylbtriose 4 09 0. 82 4 85 92 70 4. 38
4 09 2 08 6 10 97 1L 13
4 09 4 16 8 35 102 45 3.37
Xylbtetraose 2 88 0. 82 357 84 29 11 28
2 88 207 4 86 93 56 14. 87
2 88 4 14 6 78 94 31 2. 81
Xylopentaose 2 02 0. 84 2 84 97 7 0 44
2 02 210 4 05 96 80 1. 84
2 02 4. 30 6 39 101 52 0 84
Xylbhexaose 1 45 0. 83 2 28 99 58 201
1 45 2 08 348 97 5 2. 94
L 45 4 .22 371 101 13 0. 66
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