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I AT 28 R — Bk R4, oo [ 7= ko 22 85 85 1 00 RGO AS Hh BRAN € BB EE Thermo 3%
1 3~4 %, BRibz A, BB OO S MRS R AR, AT S R S A R
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Determination of Common Carbohydrate Compounds in Beverages by
Ion Chromatography with Pulsed Amperometric Detector Made by

Myself
LANG Lei!,LIU Gelin'2,SHI Chaoou*”

(Analysis and Research Center,East China University of Science and Technology,Shanghai 200237)
Abstract: Using the self-developed pulse amperometric detector, it is assembled with other
domestic instrument components to form a complete set of domestic ion chromatography
instruments, and applied to the analysis of glucose, fructose, lactose, sucrose and maltose
commonly found in beverages, and methodological verification. The results showed that the R2 of
the five carbohydrate compounds was not less than 0.9990 in their respective linear ranges, and
the detection limits (RSN=3) for glucose, fructose, lactose, sucrose and maltose were 3.42 pg-L!
and 11.4 pg-L!, respectively. 6.76 ug  -L'. 22.5 pg-L'; 10.1 pg'L's The relative standard
deviation of the five carbohydrates was less than 2.47%, and the spiked recovery of the samples
ranged from 94.13% to 114.2%. All meet the requirements of relevant testing standards and can be
applied to daily laboratory testing. And in the full import Thermo ICS-5000+ ion
chromatography system and Dionex Ultimate 3000 liquid chromatography difference detector
repeated the same experimental process, the comparison results show that the analysis results are
consistent, but the domestic amperometer detection limit and quantitative limit is 3 to 4 times

higher than the imported instrument, the reason for the exploration is that there is a certain gap



1.1

between the domestic pump and the inlet pump in the stable output mobile phase. The
performance of each module and machine of domestic ion chromatography instrument is stable.
Keywords:Domestic ion chromatography;Domestic  pulse amperometric  detector;Soft

drinks;Carbohydrate compounds;
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FERAFEA RI-101 BUR ZZ 3 6K 2%

Millipore-Q A10 #4i/K R48, AL204 HLT43H7 K.

5 PR A bRAEfE 25 VAT : 1.000 gL, FREUHT % 8% 51.0 mg F8E 50.5 mg. FLFE 50.5 mg.
FERE 51.0 mg. Z2FHE 51.0 mg T 50 mL A&, IMNBAUK RS EMEEEREZIE, i
T T 4 CORF A RUIRAT, PITRE A H o A3 R 4l KA R 3BT 7 iR

A VAT SRVA R Jeds v] AT RIS VRGBT R S A3, A 0.22 pm (BT I8, FRECA]
IRFESR 126 mg, IINEBAKFRE 50 5.

FERREW: FERE S LK UORN AT 25 n RN A 0.22pum FOSEMSEHEAT I 8, 1599 Sl FR EX
496 mg F1 507 mg T 50 ml ZF &M F, IMAFBAKEREZZIE, BFRE N 9920 mg-L'
10140mg- L~ 17 173 5% BRATE St VAT 57 FH A P 8 4 7R R 38 P 75 o VR 52

50% NaOH(W/W)(FL¥4%) fE[E Merck A ®]; D-JG7KHi %] B# ( D-Glucose anhydrous,
>98%) LA A R AR s D-RAE(D-Fructose, >99%). Jf #(sucrose, >99.5%)+
% % Bli(maltose, >98%) LRI H T AR M AR A A /KA (lactose, >98%) L
WA MR A IR A AL AT TR SR, SERRAR S LBk B) R SEBRAE i 2(Fsm), 380 T
Iy SEH KR A B PR AME T 18.2 MQ-com U ZEK . BT wlsn 48 A AT 2946 0.22 um
R B 3L
ik %4
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Fig.1 Chromatogram of mixed solution of 5 sugar standards
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B FE Thermo ZZHE KNI ES I, F Thermo DP ZEHEAT IR, M2 Au T A Ao MM 35 1O AE 1K,
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FHIR . SO AW e B AR RS 2 GIS250 B8 95 Thermo DP %2 5 B SREAT
PR, W EAE EAE 0.06 nC, BEHT GI5250 Z2B5AG I 2% 15 B Fi [ 7 42 e ik 1A RS A7 AE — 2 22
BE, AR REE R RS R R K
2.2 FEERIE
1) bk £k

SR E R EWE N 0.2, 0.5, 1.0, 2.01 5.0 mg-L1 ) 5 FpEAb SR A ARMETE
PUREIRIE (x, mg' LD NiEAGR, DUETEAR (y) AR, ShlbritEihsk. S48
PEYOREL, RPMETRE. MR RE. R (Rev=3) FIEER (Rav=100 HLE 1, 5 FipEZAL
BITE S H R VI 2R 1 58 R R2AS/INT 0.9990, 5 2 40 AT 55 (1 223K « Thermo 1CS-5000+
B RGN AT . TR U IR 2 S ARGt BRR S B BR 43 i 1.200 pgeL
4.010 pg-L'; 1.830 pug L. 6.100 pug-L'; 2.960 pg-L ' 9.860 pg-L'; 6.230 pg-L'. 20.78 pug-L';
10.15 ug-L'. 33.82 pg-L-1s

R1 GI5000 BFEBPCIE 5 MER L SPHE M BIEMA LR

Table 1 The GI5000 ion chromatograph determines linear data and detection limits for five

carbohydrate compounds

MR G RMEVEE/(mg L) LT I R R PRI
Mug L) | AugLh
b 0.2~5 y=621.5x+24.91  0.9998 3.420 11.40
S 0.2~5 y=366.7x+23.92  0.9996 6.759 22.53
FLbE 0.2~5 y=328.0x+39.46  0.9990 10.12 33.72
HEBE 0.2~5 y=218.1x+21.34  0.9993 20.43 68.09
Bz 0.2~5 y=272.5x+14.95  0.9990 31.37 104.6
2) HFEEENM

HUEE MK E N 5 mg- L' 11 5 PRI E IR A AR EIS R TR R, it Al 7E
GI5000 5513 A 4 il Thermo 1CS-5000+55 (i 24 FE G HERE 8 Wk, 10T FTi4E ik
AT AN, T+ RSD SLIe s BANGE 2 A, ROIE AN, BrE. JURE. REMAZE 5



U = A TR AR RSD<2.47%, Z55 445, 5 Thermo ICS-5000+5 41 22 4k Il 45 S ) RSD
JUWF—3, U T GIS000 B ¥ (01l KRG EEE VM 53 AU R FF—8, PERE RUF, 52
UG el
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Table 2 Results of repeated sampling of five sugars

GI5000 Thermo ICS-5000+
WA W 5y g T U 755 EapA
RSD/(%) RSD/(%) RSD/(%) RSD/(%)
1 1 B 0.57 0.48 1.41 1.56
FbE 0.56 0.48 1.98 2.19
FbE 0.72 0.91 2.17 2.54
JEBE 0.93 2.47 1.25 1.40
B 0.84 1.78 0.46 0.51

3) 5 FBERALE Y bR R E

ST AT SRR AT AR [T e 258, 6T RE S R A A, DU 4 B
80%- 100%F1 120%3E47 Iibs, BEHFE 5 X, THEIETAR RSD, g Rk 3 Pix,
FE i BINAR [FSCZRYEFILE 94.13%~114.2% 2 [0], FHXSFRAEMRZAE 0.22%~4.14% . Z1H5HAT,
A AT SR TR AT B VR B 41.6 g L, RBEFTEIRE N 54.4 g LY. FUBEREIREEN 1.5
gLt BEMERIRIREE N 4.1 gLt EFWEREIREN 1.8 gL, BEHERN1034gL", A
LA AR Ak B EN 104.6 L1, %% 1.14%, USSR iE, B2 ]
FUAT AR FE i 1
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Table 3 Determination of the recovery rate of five sugars

T ENES I & bIUES Sy ELES FEXS s 14 A 22
/(mg-L™) /(mg-L1) /(mg L) 1% 1%
1.600 3.553 99.88 1.80
1 1 B 1.955 2.000 3.899 97.20 0.38
2.400 4214 94.13 0.22
1.600 3.693 97.80 3.83
Tk 2.140 2.000 4.073 96.65 0.25
2.400 4.629 103.7 4.14
0.800 1.885 109.4 0.19
LB 1.01 1.000 2.151 114.2 0.23

1.200 2.353 111.9 0.8




0.800 1.544 96.25 0.97
T 0.774 1.000 1.847 107.4 0.17
1.200 2.043 105.8 0.15
0.800 1.755 107.9 2.72
2 E 0.892 1.000 1.915 102.3 0.45
1.200 2.128 103.0 0.75
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Fig.2 Coca-Cola sample chromatography
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Table 4 Measurement results of sugar content in actual sample 1 and sample 2

B f(ik-Thermo % . .
BT R E-GIS000 %25

WA B vk -Dionex 7822

‘ B

BE : : : : : :

N FEdn 1 FEdh 2 FEd 1 e 2 FEdn 1 FEdm 2
&)

TR TR R TR R TR
N(g-LT) N(g-LT) (gL (gL (gL (gL
G 15.87 23.10 16.62 22.18 16.33 22.08
P 19.71 31.19 19.90 29.50 21.57 30.86




TR 12.85 23.55 12.28 23.09 11.72 23.72
2 E - - - - - --

48.43 77.84 48.80 74.77 49.62 76.66
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Fig.3 Separation chromatograms of sugars in samples 1 and 2 Thermo ion chromatograph (left),

domestic ion chromatograph (right)
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Fig.4 Separation chromatogram of sugar in sample 1 and sample 2 by liquid-differential method
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R AN e B PR 20 A ik CACER 1Y) 3~4 £, HERJE GIS250 2235 kil 2 B £ 1 e 5 ik C Al
FRAFTEZERR, JF Bk DR AE AR T S R AN AR BT P9 o S5 8 T BT [ 2 1 A U 8 A
EVEREE— DAL

1 GI5000 &1 ik RGO HRERA &Y, BEAT T TR0, b T 4k f
Thermo ICS 5000+{X #% IR &5 F, BRAIE T GIS000 &1 (il R o (e A N BE A0 &9 J5 T 1)
PERE. SEHEIR, 5L AIME 0.2~5 mg- L JEH AL MESC R RIF, Al iim xR
HIAE 0.9990 A |, EE M RSD<2.47%, FRZEZZHESL, HARDUFBER H R 0.1 mg: L
PAPY, 2220 PR A 0.105 mg- L' o NY/T 3902-2021 5 #ER7rb % %5 B (R4S HUBR 4 0.4 mg- L1
RRERIZZ ZFRERIR ROy 1.2 mg L'y EEFERIR PRy 0.6 mg L, 3RH GI5000 & 1 i &
GURTIIAR I EE AL, SIREIEWE 2 EIRAR DCARMER SR, Wl e H % SEIe A FE K

PAT i BB SE R m) AT SRR, X 5 FBE SR S P REAT Nk I sE 5, 5 MhpERi &
VI InAR R TG Y 94.13%~114.2% . AR ARE R ZE1E 0.22%~4.14% . W15 AT ] 2R 1 i
5 MR AT SR 10.34 ¢/100 go 438 FH 423k 14X 2§ Thermo ICS-5000+. GI5000 &1
1% 24t L J% Dionex Ultimate 3000 JAUAH (i AR 1 ik Sh A s a okt B R & 1 & =
SMOTERIEE R LT8G UEB T GIS000 Bl R TEREI T EE .
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