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Simultaneous deter mination of monosaccharides, disaccharides and
fructo-oligosaccharidesin milk powder by ultra-filtration clean up
coupled with high performance liquid chromatography
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ABSTRACT: Objective To establish a simple and rapid method based on ultra-filtration clean up method
and high performance liquid chromatography (HPLC) to determine 7 kinds of carbohydrate compounds
(fructose, glucose, sucrose, lactose, kestose, nystose and 1F-fructofuranosylnystose) in milk powder. M ethods
Milk powder sample was dissolved by water, and then treated with ultra-filtration centrifugal molecular weight
cut-off 3000 tube to remove protein, nucleic acid and polysaccharide macromolecular substances by high-speed
centrifugation. The separation was performed on a Luna NH, column with isocratic elution of acetonitrile:

water (75:25, v:V)as the mobile phase. The analytes were determined by a refractive index detector (RID).
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Results Under the optimal conditions, the calibration curves were linear in the range of 0.15 to 10.0 mg/mL

with correlation coefficients larger than 0.999. The limits of detection (LODs) were from 0.039 to 0.087 g/100

g. The mean recoveries for milk powder sample at three spiked concentration levels of 0.50~2.0 g/100 g were in

the range of 81.2% to 105%, and the relative standard deviations (RSD) ranged from 1.1% to 6.2% (n=6).

Conclusion This method is simple, rapid, and it is suitable for the identification and quantification of

monosaccharides, disaccharides and fructo-oligosaccharides in milk powder.

KEY WORDS: ultra-filtration; high performance liquid chromatography; monosaccharides; disaccharides;

fructooligosaccharides; milk powder
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Fig.2 HPLC chromatogram of mixed standards of seven analytes
(1. Fru, 2. Glu, 3. Suc, 4. Lac, 5. GF,, 6. GF3, 7. GF,)
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Tablel Linear regression equations, linear ranges, LOD and L OQ of seven analytes
LOD LOQ
(mg/mL) (R) (g/100 g) (g/100 g)
Fru 0.50~10.0 Y=124148X + 1674 0.9999 0.039 0.13
Glu 0.50~10.0 Y=101230X — 5585 0.9999 0.078 0.24
Suc 0.50~10.0 Y=69009X — 11576 0.9997 0.061 0.19
Lac 0.50~10.0 Y=53019X — 2178 0.9998 0.082 0.25
GF, 0.25~10.0 Y=131467X + 3209 0.9999 0.040 0.13
GF; 0.25~10.0 Y=133673X — 2737 0.9993 0.063 0.22
GF, 0.15~7.50 Y=126780X + 2144 0.9998 0.087 0.29
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Table2 Recoveriesand repeatability for seven analytesin formula powder

0.50 g/100 g 1.0 /100 g 2.0 /100 g
Recovery RSD Recovery RSD Recovery RSD
R/% 51/% R/% si/% R/% $:/%
Fru 83.5 4.2 89.1 3.1 91.2 2.5
Glu 81.2 5.8 87.2 5.0 90.2 4.7
Suc 88.5 3.9 93.2 3.2 96.4 2.1
Lac 84.7 5.2 88.6 34 92.8 3.0
GF, 89.6 4.9 102 2.7 102 1.1
GF; 97.3 5.7 100 34 105 2.9
GF, 95.7 6.2 94.6 4.3 96.6 3.8
16.00 7
12.00
; 8.00 ) )
4.00 | 4 ’ ’
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Fig. 4 HPLC chromatogram of sample . 12010, 142(3): 108111,

(1. Suc, 2. Lac, 3. GF,, 4. GF3)
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Table3 Comparison of FOS detection resultsin formula

powder by thismethod and national standard method (g/100g)

FOS ( FOS (
) ) (%)

1 2.69 2.85 -58  3.00
2 0.95 1.01 -6.1  0.98
3 0.92 0.98 63 102
1 371 3.67 1.1 3.80

2 085 0.89 -46 101
3092 1.00 -83 102

1 3.60 3.45 43 3.0
2 0.90 0.97 -75 098
3 0.93 0.99 62 102
1 3.22 3.17 1.6 330
2 3.25 3.30 -15  3.60
3 1.72 1.68 24 2.00
1 3.35 3.55 -58  3.80
2.89 278 39 3.00

3 3.29 3.15 43 3.60
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