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Composition Analysis of Free Sugars in Concentrated Juices
LI Kai'*, ZENG Ming"?, SONG Hao'?, WANG Dong"*
(1. Beijing Industrial Technology Research Institute, Beijing 101111, China; 2. Beijing Food Industry Research
Institute, Beijing 100075, China)

Abstract: A efficient method for analyzing composition and content of free sugars in concentrated juices based
on high performance liquid chromatography (HPLC ) was established. The samples were separated on an Agilent
ZORBAX Carbohydrate analysis column (4.6 mmx150 mm, 5 wm) with the isocratic elution of acetonitrile—
water (75 : 25) as the mobile phases. A differential refraction detector (RID) was used to detect target
compounds. Nice linear relationships between the peak areas and mass concentrations of the six sugars were
obtained in the range of 0.5 mg/mL to 20 mg/mL with the R greater than 0.999 0. The relative standard
deviations were in the range of 0.77 %-4.54 % and the recoveries of the analytes spiked in concentrated juices
ranged from 87.20 % to 105.22 %.
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Fig.1 HPLC chromatogram of the sugar standards
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Fig.2 HPLC chromatograms of the sugar standards in different volume ratios of the mobile phases
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Fig.3 HPLC chromatograms of the sugar standards analyzed in different temperatures
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Fig4 HPLC chromatograms of the sugar standards analyzed on different flow rates of the mobile phase
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Table 1 Linear equations of six sugars

ety et LM/ (mg/mL)  MIDERE(R?)

A y=22 098x-729 0.5~20 0.999 8
TR y=34 796x-773 0.5~20 0.999 8
HAHE  y=34 328x-1 349 0.5~20 0.999 8
HEWE  y=34 787x+3 540 0.5~20 0.999 6
FEIEME y=29 641x+3 381 0.5~20 0.999 8
FLBE y=28 030x+3 026 0.5~20 1.000 0

H TR R B, RIS B A A,
W 6 mg/mL WIS GG SR 6 IR, 43 AR RD
A5 0 O B T e ) D068 1T BB P9 A XS o 7 O 25 (rela—
tive standard deviation, RSD), 255 UL3% 2,1z B RSD Ny
0.05 %~0.07 %, WAL RSD 4 0.77 %~4.54 % ; 53
Gh, R TG ik R E M 4L 6 d X 6 mg/mL HYTR
BARER I, 43 3RS P 1 R TR
f) RSD, 45 9 U35 2,15 B9 RSD K 0.41 %~1.75 % , W& 1fi
FHUR) RSD K 1.39 %~2.99 %, VA 25 A58 Ik E
PE R AT BA B R e I X AT RE & i TR IR L
BERRE AEANI) H ARSI B gk sl /e,

F2 HTERBER(n=6)

Table 2 Results of the precision experiments ( n=6)

o H N RSD/% H [ RSD/%
I ESTY AN I TN
EN 0.07 2.80 0.41 2.41
e 0.07 2.36 0.64 2.67
I 0.06 4.54 0.84 2.36
HEAH 0.06 1.86 1.34 1.39
22 0.05 0.77 1.61 2.81
TR 0.06 1.86 1.75 2.99

R TR T D R B, DA ST oA S
FTIAR DGR, 4 SR A 24.575 mg/g #l
48.750 mg/g WIRAFREE RGP AL)E A5 FE T
R, AT 0T 3 UK, 4533 3,

6 MU MR AE 87.20 %~105.22 %, iFHiZ )T
VLRI o St DA AR KG9 B A iR
SEREAT N 207 VR MERA T AE | BE N R vk i R PR
FEMEE BT EESR T LU e Ryt i i i il
2.5 SEBRAE I

KIEACE B A EXT 3 T 4 SR A 5 4047, AR

F3 ORGERTPERMIRESZE (n=3)
Table 3 Spiked recoveries of the six sugars in the concentrated

apple juice (n=3)

BedhE R AR/ WEE/

e (mg/g) (mg/g) (mg/g) S
N ND 24.575 25.061 101.98
48.750 51.296 105.22
bk 334.997 24.575 358.485 95.58
48.750 381.776 95.96
fikay 181.931 24.575 206.209 98.79
48.750 227.833 94.16
T 115.582 24.575 138.491 93.22
48.750 163.742 98.79
2 2F ND 24575 21.430 87.20
48.750 48.687 99.87
LA ND 24575 22.078 89.84
48.750 45.109 92.53
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Fig.6 HPLC chromatograms of the concentrated juices

x4 IMRERTHESENVEL R (n=3)

Table 4 Contents of sugars in three concentrated juices (n=3)

Wi AT WAttt wars it
ey Ay Tt/ Frht/
RSD/9 RSD/9 RSD/9
(mg/g) & (mg/g) " (mg/g) &

HHE 334997 037 130124 264 155297  0.96
WAGBE 181931 271 123999 178  139.644  1.83
HEWE 115582 097 213268  0.70  205.522  0.81
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