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Simultaneous Quantitative Analytical Method of Lactose and Sucrose in Milk Preparations
by High Performance Liquid Chromatography (HPLC)

HIRAMATSU Minami*, HIRAMOTO Hidekazu* and KOTA Masahito*
*Osaka Customs Laboratory, 4-11-28 Nankohigashi, Suiminoe-ku, Osaka, 559-0031 Japan

On the Customs Tariff Schedule, preparations with total natural milk content constituting 30% or more of the total weight
(under dry conditions) have higher tariff rates than those less than 30%. Therefore, quantitative analysis of lactose which is one
of the natural compositions of milk is extremely useful in tariff classification. As a quantitative analysis method for lactose,
almost all customs carry out quantitative analysis by high performance liquid chromatography (HPLC) with a refractive index
detector. However, when quantitative analysis is carried out simultaneously with sucrose, it is difficult to prepare a calibration
curve showing a good correlation coefficient with the conventionally used amino column.  Futhermore, when reducing sugars
are contained in the test solution, these sugars are adsorbed in the column and the quantification accuracy declines.  In this study,
a new amido column which is one of the HILIC columns was investigated as a column that can simultaneously quantify sucrose
and lactose instead of the conventional amino column. As a result, a superior recovery rate of sucrose and skim milk powder was
observed when trehalose was used as an internal standard with the current deproteinizing agent (Customs Analytical Method
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No0.108) and maltitol was used as an internal standard and deproteinized by ultrafiltration.
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Fig.lL Chromatogram of maltitol, sucrose and lactose with eluentO~@.
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Table1 Retention time of sugars and sugar alcohols

Retention time (min)
Fructose 3.6
Glucose 4.7
Sucrose 75
Sugar Lactulose 8.8
Maltose 9.9
Lactose 10.9
Trehalose 133
Xylitol 33
Sugar alcohol Sorbitol 4.0
Maltitol 8.8

Fig.2 Chromatogram of sugar, sugar alcohol with XBridge BEH Amide column.
A: Xylitol, B: Fructose, C: Sorbitol, D: Glucose, E: Sucrose, F: Maltitol,

G: Lactulose, H: Maltose, I: Lactose, J: Trehalose
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Table 2 Results of recovery rate of simulated sample containing skim milk

powder (n = 3) treated with current deproteinization agent

Recovery rate RSD
Internal standard
(%) (%)
Fructose 103.61 0.78
Glucose 101.34 0.49
Lactulose 98.81 0.06
Sucrose Trehalose 99.45 0.13
Xylitol 113.86 8.48
Sorbitol 120.06 1.46
Maltitol 103.91 0.20
Fructose 99.33 0.80
Glucose 99.32 0.70
L Lactulose 99.76 0.23
Skim milk

Trehalose 99.20 0.10

powder
Xylitol 97.55 8.20
Sorbitol 104.72 1.32
Maltitol 100.41 1.06
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n5.

Sucrose

|

Maltitol —0%TCA
l 2% TCA
—5% TCA
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I
7 8 9 10 1 12

Retention time (min)
Fig.3 Decomposition of sucrose and maltitol by trichloroacetic acid (TCA) (0%,

2%, 5%).
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FERET D IITATEREO TR HRABMLETH L. —F, R
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Table 3 Results of recovery rate of simulated sample containing skim milk

powder treated with pretreatment methods

Recovery rate RSD
(%) (%)
50% acetonitrile (n = 3) 99.38 0.17

Sucrose
Ultrafiltration (n =5) 100.29 0.05
Skim milk  50% acetonitrile (n = 3) 98.77 0.25
powder Ultrafiltration (n = 5) 100.38 0.57
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Fig.4 Calibration curve of sucrose and lactose (internal standard : trehalose).
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Fig.5 Calibration curve of sucrose and lactose (internal standard : maltitol).
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(Table 4).

Table 4 Repeatability of simulated sample containing skim milk powder treated

with pretreatment methods

RSD (%)
Current deproteinization agent (n = 3) 0.30~0.73
Sucrose
Ultrafiltration (n = 5) 0.12~0.30
Skim milk Current deproteinization agent (n = 3) 0.40~0.59
powder Ultrafiltration (n = 5) 0.76 ~2.27
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