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Separation and Analysis of Fructooligosaccharides by High-Performance Anion Exchange Chromatography

WEI Yuan’an, ZHENG Huiling*, WU Shaohui, WANG Guangyong, LIU Xueshu

(Technology Center, Quantum Hi-Tech (China) Biological Co. Ltd., Jiangmen 529081, China)

Abstract: A high-performance anion exchange chromatographic (HPAEC) method for the analysis of fructooligosaccharide
(FOS) has been developed, using a CarboPac PA20 column and a PAD detector. This method clearly separated all the GFn
and FFn components, which can indicate the origin of FOS. Under the optimal conditions, the 1-kestose (GF2), neokestose
(neoGF2), nystose (GF3), 1-fructosylnystose (GF4) components of scFOS were analyzed in commercial FOS samples
with recoveries of 98.27%-99.72%, 97.32%-102.56%, 99.33%—-101.81% and 97.38%—-102.12%, respectively. The relative
standard deviation of the method was in the range of 0.55%-2.15%. The limits of detection (LOD) for GF2, neoGF2, GF3
and GF4 were 0.13, 0.19, 0.20 and 0.41 pg/g, respectively. In the concentration range of 0.3-18 pg/mL for GF2; 0.5—
20 pg/mL for neoGF2 and GF4; and 0.8-23 pg/mL for GF4, there was a good linear relationship between concentration and
chromatographic peak area, with correlation coefficients between 0.999 6 and 0.999 9.The new method has been successfully
applied to analyze added FOS in commercial functional foods, such as protein powder and milk powder.
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I} 1] /min " 5 C
0.00" 20.0 4.0 76.0
30.00 20.0 4.0 76.0
30.10 30.0 5.0 65.0
40.00 30.0 5.0 65.0
65.00 20.0 80.0 0.0
70.00 20.0 4.0 76.0
70.10 20.0 4.0 76.0
80.00 20.0 4.0 76.0
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Fig.1 HPAE chromatogram of mixed standards of scFOS
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Fig.2  HPAE chromatograms of FOS derived from sucrose and inulin
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fic il AN R B BRI (0.1~30 pg/mL) MRS L

P bR HE W3 AT DK, 75 B R =08 B IR BEE 0.3~
18 pg/mL GH7 8 F = WH R0 E 5L 00 0% 5t 2= B 7R 0.5~
20 pug/mL. JiE 5 TR R B AR 0.8~23 ug/mLIFTE Fl
I BA RIFMEMEIRR, 4 Fbl M RER
1£0.999 6~0.999 9 |,
23 WEEE

B — R R A R Ee Ik (R3) , 4 Fipi
BRI AR B v 2276 1.01% ~5.43% 2 18], He b e oL = i
KT 5%, JERA]BENFE M iZH 0 & BB, (HAREK
FWE S B AR R AR 22 R 0.66% . Ut BH1Z 7 1k
R .

FRIMbRBEAT 5250, ARSI ALS ASFAT, 4R e
f) [T 73 99 N 98.27% ~99.72%  97.32%~102.56%
99.33%~101.81%. 97.38%~102.12%, HXrdiZER
0.55%~2.15% (F4) , FHIFxS FERME R R & &
6 W HERA

R4 RPN E RN AR

Table4 Recovery rates of mixed standards spiked into FOS
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Table5 Composition analysis for 7 commercial FOS samples
%
el BER R CBTRER R RERDUME  RER TR R RN
1 44.28 0.67 46.73 4.94 96.62
2 40.06 0.57 49.93 5.02 95.58
3 33.12 0.50 53.87 7.07 94.56
4 56.26 0.56 35.77 2.32 94.91
5 56.65 0.71 34.99 3.31 95.66
6 57.29 1.48 35.57 2.14 96.48
7 0.46 ND 3.35 6.76 10.57
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Table 6 Recovery rates of FOS in three different functional
food products
k48 Hfdmg  MAEmg  KHiEmg R AR R %
ND 500 497 99.40
ND 1190 1210 101.68
LA ND 4680 4781 102,16 296
EHH ND 8900 9562 107.44 ‘
ND 14340 14591 101.75
ND 17150 16975 98.98
MhF ND 2060 2105 10218 656
A ND 5000 4656 93.12
w4 ND 2080 2164 104.02 16
g ND 4930 4891 99.21 '
W NDRRH .
1
3 . .
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Fig4  HPAE chromatograms of three different functional food

products added with 5% FOS
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