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Determination of polydextrose in beverage by ion chromatography coupled
with pulsed amperometric detection

LIN Bing-Dong, YANG Zhi-Jian, XU Ying’

(Asia Pacific Technical Center, Coca-Cola Beverages (Shanghai) Co., Ltd., Shanghai 200241, China)

ABSTRACT: Objective To optimize the ion chromatography coupled with pulsed amperometric detection method
for the determination of polydextrose in beverage. Methods The sample was purified with centrifugal ultrafilter to
remove interferences. The analyte was separated and detected by ion chromatography with pulsed amperometric
detection. Results Under the optimized sample pretreatment conditions, the method showed a good linearity in the
concentration range of 0.20-2.00 g/L (+*>0.999). The detection and quantitation limits were 0.01 and 0.03 g/L,
respectively. The average method recoveries were 90.0%—-98.8% and relative standard deviation ranged from 0.63%
to 2.36%, for the 3 spiking levels. Meanwhile, 10 commercial products in different beverage categories were tested,
and the recoveries ranged from 93.0% to 105%. Conclusion This method is simple, rapid, accurate and suitable for
the determination of fortified polydextrose in beverages.
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20 4 90 44 B A HH OC SCHRHGE SR AT A B & 5 Y
R 030 o T R R Ik A R R U, 2000
4F Craig SV IF & T 6T UM B 1 50 B faa 33 A ok o 2 1%
K M (high performance anion exchange chromatography
-pulsed amperometric detection, HPAEC-PAD)AY & & ik,
FH 0028 & 5 T R AW, 1207185 SRR AR E PR
)T AOAC 2000.1117), 2016 4ERR G EFR GB 5009.245
2016 (EAh A ERbRE 28R RAEE I E ) Vo
AOAC Jy ik JFFREEA—3, DL E 2 R idih, BESLHT
Ab P 5 AR TR 5 2 SR AS T AN [R] R 2 1Y) 2 S BE BT A s i, SR T
T HE A A AR S AL B AR, AR O A B AR R B A
Ko 2011 4 SCEEHGE DT, SR ORE R SR AR T Ak
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AR, SRk R AT AL AL BRAE L, TR R
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R A FCC K, & 97.4%, F[H Danisco 23 F);
A ALK B (50%, wiw, B TFEi%% M, £E Fisher
Chemical 23 H]); Jo/K LMo Bral, 248 ik 2 7]
HERAT); 5286 K2 Milli-Q 4lik RS ibab 3,

AT 5 L 35 BSUAS [ i et %) 5 1 SR A A A ) 2 LR
FIRRE o ASHORE L 2B R A S 0 SR A W P R R TR
B YPCRE . ALK FH A RIIE ORI T BT A2 o

Thermo Dionex ICS-5000" %4 {4 3% B ik 22 5546 0
#%(3£E Thermo Fisher Scientific /A Fl); XS204 H,F4rHT K
SF-(Fi - Mettle Toledo 23 7]); Centrifuge 5430R B0 (1£ =
Eppendorf 72 ]); SW22 $R¥% /KAl (b LS A A R
75 wl); AmiconUltra B50oid 36 5 CREEDUBE, #RFR 5T bk
FR>4 100000 Da, %A 2 mL, 3E[E Millipore 23 ).

22 WA
22.1 ARG RGBS

HERRFR I A AR E Y 1.0267 g0 E 0.1 mg),

1 50.0 mL /K% %, BT 100 mL fkp Az, Bt

F 10 min, FBLIKTRRE R 2 . MRS &M Ny
10.0 g/L.
222 MR

B2 mL 28 10 A5 B BUAE SRV TR IS &0, T
6400 r/min Zx{4 T EG, FUFIE FLREHE .G 40 min, R
TR B HABCRIRE B g0 20 mine BUBIEW, FBAEK
HEATRERE T AL E o
223 BT EELMSF

& 3% K . 4> T4 Thermo Dionex CarboPac™ PAl
(4 mmx250 mm, BioLCTM Analytical) Fl {4 £ (4 mmx
50 mm, BioLC™ Analytical), F:3i: 30 °C, #ii#: 1.2 mL/min,
PEREEE: 25 ul, WBhAE: A 4 0.15 mol/L NaOH /Ki&¥g, B M
0.15 mol/L NaOH F 0.05 mol/L Z.FRAN/KIA . (it RVt
BJF: 0~10 min, 30% B; 10.1~15.0 min, 30%-~100% B;
15.1~20.0 min, 100% B; 20.1~25 min, 30% B, k25 ¢
K M B AR AL S VISR, BRI Sk
0.00's,0.10 V; 0.20 s, 0.10 V, FU37FJH; 0.40 s, 0.10 V, Fl433E
[41; 041 s, —=2.00 V; 0.42 s, —2.00 V; 0.43 s, 0.60 V; 0.44 s,
—0.10 V; 0.50 s, —0.10 V. Chromeleon 6.8 #{4(3% % Thermo
Scientific 23 rl) AT R GeE il A s AL F .
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B LR B R 5 AR 1 S AR AR IR, 43 R EL
T 2 AR FEA T FROL AR E T8 B
BENEARBEARSE 6.9%, [BISE 1.5%); ik
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VI SE BT T4, (A5 b A B3k 8 o) 25 0 A % 7 B 11
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Table 1 Comparison of testing results using standard method and simplified method

FE AR 7 i UK IR 2 - 08 - WA/ (2/L) TR TT Ik BRI TR /(g/L) AR XA o i 22 D 22 /%
31.9 31.4
STk 30.4 30.5 1.1
30.2 30.7
10.7 10.7
RERve 10.7 10.7 0.5
10.5 10.6

322 AREBSE ML

VRS RE S ETAL PR O A IR, P R T LR
s E TR T A E A A MRS . AOAC
2000.11 J5 5 Holg B0 E] 3 5 4 2270 45 min(6400 r/min);
GB 5009.245-2016 J5 ¥ W 8 .0 0 ) i E O 2 D
30 min(10000 t/min) . A 5% %4 5t 7 A J5 B3 A 0 00k
B, R ERHE N 6400 r/min, LT AN [R)ECAA] X R A
EME SRR, Nk 2 Fis, XFRITOR, B0 E
20 min 5 F KBRS R ARG 25 L TC I B 22 5 SRl Uok
R R A AT A D E A SR, B B ORI R, S
M 9.69 g/L(ES.CEF[E] 20 min)BEHNE] 10.3 g/L(E5.0oFE
40 min). N T HHORIEIEIE, G 2 SCHER, R 4E R
R ], B R AL R, SR ORE A A2 I AT B 2
POBMZE T 20 min &R UE 25O WHE], XS RO AR & B
05 R, 5T A ORI E ) 40 min A8 0B TR]

33 FEFER

WE AOAC TEAE M S 43 47 5 B AT IRAE!®), ¥
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Table 2 Effect of ultrafiltration centrifugal time on
polydextrose content determination (g/L)

FE 5 20 min 30 min 40 min 50 min
sk 31.6 30.8 31.0 31.0
RE ke 9.69 9.95 10.3 10.3

33.1 FikmHFEH

Fie A )y A5 B SR A A BEAR B I W] 7E 14.2 min, HUR
TRV A= 1h, AT INARSE SR, BSINZK-F2A 0.75 g/L, WS
HAR BHSCER3-591  95.7%F1 98.8%, 2 HIZ 2 FhifoRHEE i Y
L3 XoF AR R A2 TCI BT SRR R R A
RAE N @R IR 1A 2, YRR S
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Fig.1 Chromatography of polydextrose in the juice beverage
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Fig.2 Chromatography of polydextrose in the milk drink

332 FEAWTEE. ARRfEFR

FRAK AR BERRERE A, Bl vk B 0.20.,0.50.,
1.00, 1.50 1 2.00 g/L W RFIFRHE TR . HeukE MALE]
FRCGHEREN 2, DA TRIFR(Y) AL bR, DSR2 b o 1k
WBE (X AL bR, 2l b di 2R, 152028k 3 #E N
Y=189.707X+8.401, MK RE N 17=0.99924, T A% Mite
0.20~2.00 g/L ¥ FE i FRI 2t OC R R AT

BRI ORI AR, AR RMIRHREE, 20002 0.038 FiI
0.042 g/L, “FATIE 7 WAGRIFREM 2 (o), M4l LOD=30
Al LOQ=100 JFHA5 2K PR A& B R —3, 451/& 0.01
F10.03 g/L, HILRBEE S
333 FiEREEAEAE

BURTH B A=, HEFTIBRSEES, BMAKSE-43 3
0.50. 0.75 A1 1.00 g/L, HAEMIACEFATIE 7K, 115
SR IAR DGR AR XA MR 25 . nER 3 B, R RORE
) R R TR R 90.0%~91.9%, “F-HIFEX iR

W24 1.16%~1.56% 4537 v i) SR AT 45 W 111357 Tl 3
M 91.6%~98.8%, FHXTFREM2EH 0.63%~2.36%. Z5HRFE
AR 5 3 E A 1k A BDSOR R
3.4 EEREEmIQM
3.4.1 [AbEAES

XiFTIT 3 b A [ 28 ) 4 5 SR8 A 2 0 X AR E A 0 5
FEOr IR FNRE S I ZRE M, U RAS IR (S AR
1 FLORE, B8 R E M . TR UL, A
GB 5009.245-2016, N-UELS R AR H:, WIBEH & M
V14 SR A WD TR, e D 8 S 1 SR SR [ DL 1y 2
YR, TEARBITH, PICERAIA S UOR i 09 R
Wi, G—H ) Danisco JFURHE RN FHFREE, S &
WSS R R —E AR, HEAkYL, sk 4
JIE, SR W RS I (B RN AR 25 B PR SE A AHAE o 53 4h,
TIKSE-A 1.0 g/L B, AR IRy 93%~105%

F 3 RITIREFS PR R AR T B R A R E (n=7)

Table 3 Average recoveries and accuracy of polydextrose in juice drink and milk (n=7)

g IRV BE AR (0.5 g/L) e BE AR (0.75 g/L) R INFR(1.0 g/L)
IR/ Y% AR A O 2 /% Ml /% XA Em 2 /% /% S-S X R A O 2/ %
Ft it 90.2 1.56 91.9 1.46 90.0 1.16
445 98.5 1.45 98.8 2.36 91.6 0.63




8826 B A TR R ) EERE
F4 LRERPNREDEENNE
Table 4 Determination of polydextrose content in real samples
FE b BTG R% RE WS 2 /% B FRE/(2/100 mL) SRR 575 /(g/100 mL) IR /%

i 0.00 0.00 2.50 3.00 93.0
ST OR

2 0.00 0.00 3.00 4.45 97.6

1 1.10 0.00 1.48 1.38 105.0

& Lk 2 0.80 0.00 1.00 0.92 100.0

3 6.90 1.50 1.30 1.07 96.2

AR 1 0.00 0.00 1.50 1.71 97.2

342 RBEMER HEGHS

WURRFR R . 388l . MEORH R BE PR AR 4 B
KA A AT AR Al B 4, ARSI 1.0
/L (SRR LLPEAL i iR e . ange 5 TR, 4 ROk
PR AR B R 98.0%~105%, HERIE RiF, K,
AR )z AN TRIOR e SR A RS DU

Fz5 HMRRPHREEENERER
Table 5 Recoveries in other beverage categories
FE FHY RAEMS R/ (L) EIR/%

= 0.00

TR O - 103
kg 1.03
ZH 0.00

iz B okt B 104
Jnpr 1.04
=] 0.00

WE OB B 105
itz 1.05
= 0.00

ALK B 98.0
ks 0.98

4 &

A WF 5% B F AR U5 35 AOAC 2000.11 I GB
5009.245-2016, XFFIALE T LT T4k, Bar TR
SR P 4 SR A ARG I ) 1. SR IR IR TRy vk
A FLE R R, T P S o SR A 2 W 1 45 R i
ok, AR AK . ek E s iR k. FLIK
REFIR OB SE, FEAR KRR LR T UAERGE, BIRT
ORI AR o XeF =[] A o SR 2 AT LA AT 40 1 s 2
AR, 5 R FIAS [ £ 2F 4k 22 0] o] BE AR 10 T, 18
TR — 25
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