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Simultaneous Determination of Monosaccharide and Disaccharide Contentsin Foods by High Performance Liquid
Chromatography-Mass Spectrometry
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(Beijing Key Laboratory of Food Flavor Chemistry, Beijing Higher Ingtitution Engineering Research Center of Food
Additives and Ingredients, Beijing Technology and Business University, Beijing 100048, China)

Abstract A high performance liquid chromatography-tandem mass spectrometry (HPL C-M S/M S) method was developed
for the smultaneous determination of five saccharides such as fructose, glucose, sucrose, maltose and lactose in foods. Samples
were extracted with water under rotating vortex field, and protein wasremoved by using 100 mL of acetonitrile. The extract was
separated on an ACQUITY BEH Amide HPL C column using acetonitrile-water (both containing 0.1% ammonia) as mobile
phase. The el ectrospray ionization tandem quadrupole mass spectrometric analysis was carried out in the negativeion mode
using selective reaction-monitoring (SIM) under the conditions: 10 MPanebulizer pressure, 200  drying gas temperature, and
8 mL/min flow rate. Thelimits of detection were 32 g/kg for fructose, 32 g/kg for glucose, 9u g/kg for sucrose, 21 g/kg for
matose and 20p g/kg for lactose. Theaveragerecovery rateswere98.5% 102.2% a 10 g/kg and 2 g/kg spikelevelswith ardative
standard deviation of 0.2%  1.4%. This developed method is characteristics of rapidity, high sensitivity, precison and
convenient operation, thereby providing apromising approach for smultaneous determination of trace sugarsin foods.
Key words high performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS) monosaccharide
disaccharide foods
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Table 1 Gradient elution program used in this study

Imin 0 10 10.01 25
A 2 45 2 2
1% B 78 55 78 78
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Fig.1 HPLC-MS/MS total ion chromatogram of mixed fructose,
glucose, sucrose, maltose and lactose standards
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Table 2 Detection limits and quantitation limits of five saccharides 294
101 gkg) 101 gkg) B
2 52 0.2
32 46 100% 1.4.2
° u 1 2 6d
2 s RSD RSD
20 48 ' R
5
222 23 5
35
Table 3 Standard curve equations and correlation coefficients of five saccharides
(0.05 1.00u g/mL) (1.00 10.00u g/mL)
R? R?
y=255391x 587.1250 0.9999 y=20.7401x 6483.2434 0.9986
y=24.4573x  117.6250 0.9993 y=22.7510x  2402.2921 0.9990
y=34.3956x 12.1807 0.9999 y=17.2451x  24336.2703 0.9977
y=13.2987x 312.4167 0.9997 y=8.6131x 4614.8345 0.9996
»=10.0402x  196.5417 0.9998 »=6.3536x 6372.9155 0.9994
4
Table 4 Recovery rates of five saccharides from spiked liquid food samples
/
(9/kg) 1% RSD/% 1% RSD/% 1% RSD/% /%  RSD/% /%  RSD/%
2 98.5 1.4 101.0 0.5 102.0 1.2 102.2 1.3 101.3 0.7
10 99.6 0.5 99.8 0.3 99.6 0.4 100.5 0.6 100.2 0.2
2 99.0 1.0 100.7 1.0 102.2 1.2 102.4 1.3 NA NA
10 99.5 0.7 99.2 0.4 99.5 0.4 101.8 1.0 NA NA
100% 2 NA NA NA NA NA NA 102.0 0.9 100.9 0.5
0 10 NA NA NA NA NA NA 100.2 0.3 100.4 0.2

NA
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5 (RSD))

(RSDx)

Table 5 Repeatability (RSDr) and reproducibility (RSDr) of the developed method

(a/kg) RSD/%  RSD&/%  RSD{% RSDr/% RSD/%  RSD:/% RSD/%  RSD:/%  RSD/%  RSDw/%
2 0.4 3.4 11 1.4 2.8 2.6 1.3 2.0 0.9 1.9
10 0.6 1.3 0.1 0.7 0.1 11 0.3 15 0.2 0.5
2 0.6 2.5 1.0 2.6 15 15 1.0 1.4 NA NA
10 0.2 1.8 0.4 1.0 0.3 1.0 2.2 2.9 NA NA
100% 2 NA NA NA NA NA NA 0.6 2.3 0.7 0.9
° 10 NA NA NA NA NA NA 0.1 0.7 0.4 0.3
10 (A D) 14.1
2
5 6
10 5 (9]
0.5%( 5g/kg) (14 9u g/kg
6 5
Table 6 Contents of five saccharides in unknown commercial samples
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A ND 0.050 0.089 ND ND
B ND 0.096 0.050 ND ND 1 ’ . 2004, 30(5)
c ND ND 0.211 ND ND 10
D ND 0.278 0.193 0.151 ND 2 ’ L. . 2005(8): 47,
E 3322 0.291 0.050 1.240 ND [
F 0.512 14.565 0.234 0.732 0.456 ' ' b
- [J]. , 2008, 29
G ND 5.632 0.468 0.102 ND
(6): 327-331.
H 1112 6.786 10.140 ND ND 4 U.S. Food and Drug Administration. A food labeli ide[S]. 2009-10
| 10.230 0.256 0.798 0.050 ND [ = Foodandng m'n:\lr fon. A foo 2(')?19(;’8'5 (?[38]6' e
J 6.324 0.145 0.320 3.850 0.050 (5 (NJ- ' -08-03(6).
6] . " “ "[N]. , 2008-01-
ND.
10(7).
[7 “ ” [N]. , 2008-11-18(4).
3 8] , [N]. , 2009-10-07
(D).
[9] GB/T5009.7— 1985 [Sl.
, 2003.
[10] , , )
100mL . , 2003, 24(12): 91-94.
ACQUITY BEH Amide [11] . [M]. : , 2006 267-
- ( 0.1% ) 282.
0.69M Pa 200 (12 ' ' . :
8mL/mi [J. , 2000, 28(10): 1233-1236.
mL/min
[13] , , . [J.
(SIm) , 2001, 29(2): 222-227.
[15-16] [14 GB 13432—2004 [Sl.
[15] , , , -
[J. , 2005, 11(33): 1596-1598.
[16] , . (HPLC)

, 2005, 26(2): 120-122.



