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Determination of polydextrose in foods by ion chromatography with pulsed
amperometric detection

ZHANG Xue-Song, WANG Guo-Dong, WANG Zhu"

(National Institute for Nutrition and Health, Chinese Center for Disease and Prevention, Beijng 100050, China)

ABSTRACT: Objective To establish a method for the determination of polydextrose (PDX) added in foods by ion
chromatography with pulsed amperometric detection. Methods The sample was extracted by hot water, the high
molecular weight interferent was removed by ultrafiltration centrifugation, and the other oligosaccharides was
removed by enzymatic hydrolysis. Hamilton RCX-30-250/4.6 column was used for separation. The mobile phase was
with A: 150 mmol/L sodium hydroxide and B: 150 mmol/L sodium hydroxide+500 mmol/L sodium acetate eluent by
gradient elution, three potential waveforms were used to establish the standard curve with homologous reference
materials, flow rate was 1.2 mL/min, and column temperature was 32 °C. Results The PDX had a good linearity in
the concentration range of 30-200 ug/g (+*=0.9993). The limit of detection in solid sample was 1.6699 mg/kg, and in
liquid sample was 0.9555 mg/kg. The recoveries were ranged from 95.06% to 110.11% for the PDX in different
foods. The relative standard deviations (RSDs) were less than 4.88% (n=6). Conclusion This method is sensitive,
accurate, stable, which is suitable for the determination of polyglucose in different foods.
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Centrifuge 5481 = .0 L% [E eppendorf A F).

Amicon ultra FJEECME (100 kDa) . fHFLidIE#$(0.22 um,
3 [# Millipore 2% 7); Hamilton RCX-30-250/4.6 (3% /3 B 41
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PDX FRyEFESE(REFL, =95%, #:38/\w]; REF2, =
95%, ZRIELNTD); LIREN (=99.0%, [E Sigma 23 H); 7K
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B-ZEEEREE) . SBIERE(1000 U/mL), SR EERE (ST B 55
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0.150 mg/g FIARIE R EIR o B 0.2 mL AxifE [ E E AR E
BRSO N, e SpR i R VBB A 0.8 mL YR W,
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A 0.5 mL a3 43 F R B 048, F 10000 r/min 4
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150 mmol/L A& AL4H; B: 150 mmol/L EEAL44+500 mmol/L Z,
BReM, AEIR 32 °C, R 20 pL, FiE 1.2 ml/min, £ 863
Compact Autosampler HE¥E, 5 £544: 0~10 min: 70 % A,
30% B; 10.1~14 min: 100% B; 14.1~20 min: 70% A,
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K as: B A=A Y, Au TR, Pd S HEM .

KT 0.00~0.30 s, +0.05 V, 0.20 s FFEAFRSY, 0.30 s & 11
455 0.35 s, +0.55 V; 0.55 5, -0.10 V,,
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Fig. 1 Comparison the of ionic signal response of standard material
from different sources
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Table 1 Different detector voltage settings

=L TR DU HL A3 T
BV Bor

HiF i) /s HLR/V B WfEls

0.00 +0.05 0.00 0.10
0.20 +0.05 HFif 0.20 0.10 HFin
0.30 +0.05 45 0.40 0.10 (A
0.35 +0.55 0.41 2.0
0.55 -0.10 0.42 -2.0

0.43 0.60

0.44 -0.10

0.50 -0.10

®2 FREBFEERGTRNERIER

Table 2 Campare the detection result of the different detector voltage settings

R E SR /(2/100 g)

5w s o1 S A
1 2 4 5 6
) =PI AL 4.124 4.204 4.27 4.195 4.287 4.244
iy
Ut FA R A 4.029 4.249 4.019 4.239 4.013 4.128
I AL 65.013 61.352 62.036 61.395 56.484 59.878 61.026
THR
U TE HLAE 58.425 60.235 62.423 61.282 57.994 60.700 60.177
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33 HANKELE TR Table 4 Recovery rate test results
PAIRRHER) TG 35 1(2.000 me/g)ifil & TARE M R A, WA ndRkb/(g/100 ) WAREEA(g100g)  IEICR/%
fFARY R R LR FE S 200, 150, 100, 75, 50, 30 pg/g, 023 0256 ot
HRESTHT, LA 6 SibRUE AR EHLRAT AR Z. 7T ' ' '
16 30~200 pg/g FEFEIAN, TAEMZLMEREF, 2=0.9993(F 025 0-244 9753
2) M AR, (AR AU B VR A 30~200 pg/g A, 0.25 0252 100.64
DLRIE ARG 0 235 SR A vt 0.65 0.618 95.06
AR5 %o A R0 R AR R AT RS BRIE A, 43 Wk 0.65 0.649 99.82
TEVE R FIIK 2 Fhzs 3R R HOINA PDX AR fEY) 5, DAfR g 0.65 0.664 10221
Hooh 3 TR R, A5 380 76 A BB AR i B A O A o0 oot 10016
FRA 0.9555 mg/kg, # AL [ PRAE & A 7 3K s BR ' ' '
1.6699 ma/ke. 1.00 1.045 104.51
1.00 1.101 110.11
1200
= | Y=4.6711X+78.091 0.25 0.251 100.50
E 1000 P=0.9993 .-
T 800F L 0.25 0.258 103.39
‘Fé 600 I~ L 0.25 0.265 106.01
400 [ .
am o 0.65 0.704 108.35
9 200r
0 L L L L . RS 0.65 0.649 99.79
0 50 100 150 200 250
0.65 0.667 102.63
B (ug/g)
1.00 1.021 102.05
@2 A AR 2 1.00 1.020 102.00
Fig.2 PDX standard curve
1.00 1.013 101.47
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R 5 A 2 A L PRV TR, A ) o ik, AT
AE % ST (n=6), TTEKIEERAEIE . brifE2E . FEXT
FrifEZE . NFR 3 AT LIE H, TCie AR S F R,
RSD #I/NTF 3%, U IR % B KA
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Table 3 Precision test results

K45 5 /(2/100 g)

2B i KD
1 23 4 5 6 ’
WAY 1 484 477 452 469 451 458 465 29

WAYI2 1049 10.32 10.02 1036 9.82 1039 1023 2.5

PET1 293 280 2.84 288 299 298 290 2.6

DFF2 403 425 422 402 424 401 413 29

VBN 58.43 60.24 62.42 61.28 57.99 60.70 60.20 2.8
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