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Simultaneous determination of 22 carbohydrates, sugar alcohols and
alcohols in fruit juice by ion chromatography

SONG Wei-De', WANG Kai', HU Shou-Peng', GAO Fu-Sheng?, FA Yun®", LIN Ling-Hai'

(Rizhao Customs of the people's Republic of China, Rizhao 276800, China; 2. Natural Resources Bureau of Jimo District,
Qingdao 266200, China; 3. Qingdao Institute of Bioenergy and Bioprocess Technology, Chinese Academy of Sciences,
Qingdao 266101, China)

ABSTRACT: Objective To establish an integrated ampere-ion chromatography method for simultaneous
determination of 22 sugars, glycolols and alcohols in fruit juice. Methods CarboPacTM MA1(4 mmx250 mm) was
used for separation at a flow rate of 0.40 mL/min, a pH value of 6.5~8.6, and a column temperature of 30 °C. Results
The linear relation of the 22 components were good in the range of the detection and the linear correlation coefficient
were not less than 0.999. Except Methanol, the limits of detection (S'N=3) of the other components were 0.006—-0.203
mg/L. The recoveries of the twenty-two components in fruit juice were 75.83%—105.89% in the spiked levels of
0.50. 1.00. 5.00 mg/L, and the relative standard deviations were in the range of 1.03%—-10.39%. Conclusion This
method is easy efficient, accurate and sensitive for simultaneous determination of 22 carbohydrates, sugar alcohols
and alcohols in fruit juice.
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Fig.l Ion chromatogram of mixed standard solution
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Fig.2 Ion chromatogram of mixed standard solution at different initial concentrations
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Fig.3 lon chromatogram of standard solution at different column temperature
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Kyt R L €2 T U 175 148 H(S/N=3 )b A e 2 ke 1, 22 Fd]
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FESL, Hoh 21 Fpg 43 HBR7E 0.006~0.203 mg/L Z [,
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Table 1 Linear ranges, linear equations, correlation coefficient and LODs of components

F5 [laedy 2R PV R/ (mg/L) ey NESYdn i i R /(mg/L) & B R /(mg/L)
1 2,3-T R 0.10~20.00 Y=0.100%+0.032 0.9998 0.060 0.200
2 [ 0.10~20.00 Y=0.044X+0.009 0.9999 0.108 0.360
3 P 20.0~2000 Y=0.0007X-0.011 0.9993 20.44 68.133
4 = 0.025~5.00 Y=1.098X-0.075 0.9991 0.034 0.113
5 PN i 0.05~10.00 Y=1.190X+0.010 0.9997 0.011 0.037
6 A 0.025~5.00 Y=0.601X-0.004 0.9998 0.024 0.080
7 S 0.05~10.00 Y=0.445X-0.008 0.9998 0.036 0.120
8 oz P 0.05~10.00 Y=1.140X-0.004 0.9998 0.017 0.057
9 Y 0.025~5.00 Y=1.553X-0.023 0.9998 0.019 0.063
10 TN 0.025~5.00 Y=0.909%+0.036 0.9991 0.006 0.020
11 L 0.10~10.00 Y=0.149X-0.011 0.9995 0.106 0.353
12 H- & 0.025~5.00 Y=1.219X-0.006 0.9998 0.024 0.080
13 2- it 48, - DR A Hi 0.10~20.00 Y=0.413X+0.019 0.9996 0.050 0.167
14 IERRISE 0.05~10.00 Y=1.004X-0.005 0.9997 0.035 0.117
15 i 0.05~10.00 Y=0.675%+0.003 0.9997 0.036 0.120
16 A 0.05~10.00 Y=1.468X-0.020 0.9998 0.032 0.107
17 L ZL b 0.05~10.00 Y=1.098X+0.015 0.9998 0.042 0.140
18 bk 0.20~20.00 Y=0.130X-0.010 0.9996 0.202 0.673
19 Wk 0.10~10.00 Y=0.797X-0.025 0.9997 0.094 0.313
20 b 0.10~20.00 Y=0.548%+0.037 0.9997 0.106 0.353
21 i 0.20~20.00 Y=0.406X+0.000 0.9992 0.186 0.620
22 AN 0.20~20.00 Y=0.253X-0.039 0.9991 0.203 0.677
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MK 2 A, 7E0.50 mg/L SWIKET, {0h 2,3-T

RSP B RICRIE T 80%, 2351 76.37%H1 75.83%,
RN PRI AR R PR, 7R B 25— 2 I R R .
22 FEH S35 1 [T ACRAE 75.83%~105.89%2 8], HHIXTFRifE
2% (relative standard deviation, RSD)7E 1.03%~10.39%;35 [l
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Table 2 Average recoveries and precisions of 22 compounds spiked at three levels(n=6)

JnFR/KFE 0.50 mg/L

JkRAE 1.00 mg/L JkRAKF- 5.00 mg/L

I
e S TR /% RSD/% ST % RSD/% S TR % RSD/%
2,3-T R 76.37 3.25 80.73 4.61 91.76 1.41
[ 92.48 3.79 94.02 2.65 94.05 1.25
FH 75.83 3.94 87.20 5.39 90.82 3.30
N = 85.87 3.34 84.76 3.72 99.36 2.55
i 86.31 438 90.21 2.80 93.98 429
A 84.83 2.80 91.45 1.56 95.15 1.03
ey 85.35 3.87 90.42 4.01 97.45 1.17
MIE A (SR i 83.93 3.72 85.85 2.25 98.29 2.18
e 105.89 431 99.26 5.87 101.99 3.25
T B 92.74 5.37 90.63 2.09 100.04 2.32
2 101.13 4.92 93.71 5.04 97.01 1.96
H R 91.46 8.91 90.73 3.49 95.83 2.63
2- M 45 -D-F A 85.98 4.68 88.59 2.30 98.17 3.03
(e DRIER 93.04 5.25 97.01 2.81 95.47 1.24
e 94.25 6.30 91.97 8.02 94.88 4.46
M 97.08 10.39 97.45 7.30 93.94 6.07
L 104.68 10.05 101.83 8.47 98.00 5.36
Fb 102.19 7.33 97.71 9.36 100.49 4.18
3 92.73 8.92 89.81 5.82 94.85 3.04
iR 103.63 2.57 97.62 1.99 97.68 4.09
i 100.70 6.41 99.49 7.46 98.46 4.63
E R 96.84 3.93 104.69 5.38 97.60 3.24
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RS . ZPAE BT LT 2 00 22 40 03I RE B AR M
B, AT LI RIT R A A L BRI L B SR I AN A
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