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Ultrasonic extraction-ion chromatography detection of 7 kinds of
monosaccharides and disaccharidesin 15 kinds of common vegetables
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ABSTRACT: Objective To establish a method for the detection of water-soluble galactose, glucose, xylose,
glucose, sucrose, lactose, and maltose in vegetables by ion chromatography - pulse integral amp test (IC-PAD).
Methods Water immersion ultrasonic extraction and membrane filtration method were used to treat vegetable
samples, DIONEX CarboPac PA10 anion exchange column as the analysis of column, DIONEX CarboPac
PA10 as protection column, with the combination of NaOH and CH;COONa solution as mobile phase. Samples
were separated by gradient elution program and detected by pulse integral ampere. Results Detection limits
of 7 kinds of sugars were 3, 4, 3, 6, 6, 4, and 3 pg/L, and all of them had wide linear range (0.05~20 mg/L). The
relative standard deviation of 15 kinds of vegetables was between 1.48% and 6.41%, and the recovery rates of 7
kinds of sugars were between 90% and 97%. Conclusion The established method is easy, effective, sensitive,
and does not need to be derivative. It is suitable for the analysis of common sugars in vegetables.
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Table3 Resultsof linear range, regression equation, correlation coefficient and detection limit

(mg/L") r (ng/L)
0.05~20 Y=4.062X+1.008 0.9978 3
0.05~20 Y=4.188X+1.030 0.9992 4
0.05~20 Y=6.527X+0.572 0.9994 3
0.05~20 Y=2.888X+0.293 0.9975 6
0.05~20 Y=3.033X-0.651 0.9989 6
0.05~20 Y=4.082X+1.691 0.9982 4
0.05~20 Y=1.168X+0.365 0.9964 3
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Table4 Resultsof recovery experiment
mg/kg mg/kg mg/kg %

0.37 1.0 1.29 92
2.29 2.0 4.15 93
0.15 1.0 1.10 95
0.33 1.0 1.29 96
0.19 1.0 111 92

/ 1.0 0.97 97
0.98 1.0 1.88 90




4k 4
mg/kg mg/kg mg/kg %
0.09 1.0 1.02 93
2.29 2.0 4.12 92
0.09 1.0 1.03 94
0.29 1.0 1.19 90
0.10 1.0 1.04 94
/ 1.0 0.95 95
0.79 1.0 1.70 91
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41nC
150
100 -
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Fig. 1 Chromatogram of sugars
R5 WFHERPTHESE
Table5 Content of 7 kinds of sugarsin vegetable samples
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
0.30 1.85 / 1.78 / / /
0.15 0.87 / 1.22 / / /
0.37 2.29 0.15 0.33 0.19 / 0.98
0.09 2.99 0.09 0.29 0.10 / 0.79
0.09 2.24 / 2.20 1.05 / 0.16
0.46 1.54 0.22 / 1.17 / 0.09
0.26 5.78 / 6.01 0.37 / 0.12
0.09 / / 3.04 0.08 / /
0.43 2.18 / 2.95 0.16 / /
0.28 / / 0.60 0.26 / 0.76
0.18 4.41 / 5.61 1.19 / /
0.06 2.98 / 1.10 0.15 / /
0.11 1.34 0.17 / / / /

0.12 4.30 / 1.38 0.33 / 0.22




376

“r )

4 %

SE 30k

(1]

[2]

[3]

(4]

(3]

(6]

(7]

GB27602007 [S]

GB27602007 Hygienic standards of using food to additive [S].
[J]. ,2008, 24(2): 180-183.

Zhou YB, Wang W, Zhou XR. A phenol sulfuric acid colorimetric

method was developed for the determination of bamboo leaf

polysaccharide research [J]. Modern Food Technol, 2008, 24 (2):

180-183.

[J1. ,2003, 33(4): 913-916.

Zhang W, He HB, Zhang M. Sugar nitrile acetyl ester derivative
gas chromatography determination of monosaccharides
hydrolyzed sex soil [J]. J Soil Bull, 2008, 33 (4): 913-916.

, > . [J1.

, 2008, 29(6): 335-338.
Wu LM, Xue XF, Zhou X. High performance liquid
chromatography (HPLC) analysis of bee pollen in sugar [J]. Anal
Test, 2008, 29 (6): 335-338.
[J]. ,2012,40(4): 608-611.
Fu XL, Zhou RY, Pan GW. Ion chromatography to determine the
urine of patients with colorectal cancer mannitol and lactulose [J].
Anal Chem, 2012, 40 (4): 608—611.
[J]. ,2010, 31(16): 188-191.
Yu N, Zhou GM, Zhu J. Ion chromatography detection of sucrose,
glucose and fructose in honey and wine [J]. Food Sci, 2010, 31
(16): 188-191.
[71. : )

2008, 39(5): 836-838.
Zou XL, Jiang S, Zheng B. Efficient anion chromatography

[8]

(9]

[11]

[12]

[13]

[14]

[15]

separation determination of monosaccharides in polysaccharide
hydrolysate honey and health food composition [J]. J Sichuan
Univ: Med Sci, 2008, 33 (5) 6: 836—-838.
[J]. ,2011, 21(10): 56-59.
Hu CL, Li D, Li XL. High anion exchange chromatography was
developed for the determination of glucose and fructose in honey
research [J]. J Changchun Univ, 2011, 21 (1): 56-59.
1 ,2012, 33(8): 159-162.
Zhang L, Zhou GM, Xiong JF. lon chromatography to detect
fruits, drinks the sucrose, glucose and fructose [J]. Food Sci,
2012 (8): 159-162.
[J]. ,2012, 33(7): 340-343.
Xiong JF, Zhou GM, He Q. Ion chromatography for
determination of monosaccharides in radix scrophulariae and low
poly oligosaccharide [J]. Food Ind Sci Technol, 2012 (7):
340-343.

[J]. , 2014, (11):
44-46.
Zhao DX, Wang LJ, Huang QY. Ion chromatography with pulsed
ampere method determination of glucose in infant formula
powder mass concentration [J]. J Chin Dairy Ind, 2014, (11):
44-46.
- [J1.
, 2010, 27(2): 441-445.
Li MF. Ion chromatography with pulsed ampere detector analysis
of monosaccharide and disaccharide [J]. Spectrogr Lab, 2010,
27(2): 441-445.

[J1. ,2015,36(12): 139-142.
Ma JM, Cui H. Ton chromatography-integral ampere detector for
determination of natural sugars in wine [J]. Food Sci, 2015, 36
(12): 139-142.

5 [J].

, 2015, (17):12-15.
Yang XM. Ion chromatographic pulse ampere method
determination of five kinds of single and double sugar in dairy

products [J]. Guangzhou Chem Industry, 2015, (17): 12—15.

5

. ,2010, 46(5): 46-49.



1 . - 15 7 377

Yu J, Wang GH. Ion chromatography with pulsed ampere 1IE%%F{|\

method determination of single and double sugar [J]. Food

Ferment Technol, 2010, 46 (5): 46—49. @
A4

(GrlEthih: A3

T m, IEIh, FEMRFEAR
RN,
E-mail: yl19862@sina.com

RY RY RY RY AR 2R 7Y RY Y Y RY RY AR AR 7R 7R Ry Y RY RY RY) AR 7R 7R Y Y Y RY RY) ARY AR 7R 7Y Ry Y Y RY) RY) ARY) 2R 7R 7R RY Y RY RY RY) ARY) 7R 7R oY RY Y RY) RY) RY) RY R R LY

“RmREEMRARR E k& TRERE

Y

(ELISA)

, 2016 4

, 2016 3
30 Email
wiwmAR:
: www.chinafoodj.com

Email: jfoodsq@126.com
(B e 2 FARMFRY i3



