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Quantitative analysis of lactose in agricultural products by immobilized enzyme-electrode method
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In customs laboratories, lactose contained in milk preparations and animal feed preparations is generally quantitatively

analyzed by high-performance liquid chromatography (HPLC), but this method requires extensive pretreatment procedures

and measurement times are long. Accordingly, we have studied a simple and rapid analytical method using an immobilized

enzyme-electrode, and measured lactose which was simply extracted from the analysis samples by water or hot water. The

average recovery of lactose by this method from the model sample containing a known amount of lactose was 100.1%. For a

milk preparation containing very little water-insoluble matter, the lactose content determined by the immobilized

enzyme-electrode method was close to that determined by HPLC using an amino column and refractive index detector,

revealing that this simpler method enables a highly accurate quantitative analysis of lactose. In addition, using the

immobilized enzyme-electrode, the method greatly reduced the analysis time.
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Table 1 Recovery of lactose by the two methods from a model sample
n=4)

method Recovery (%) SD (%)

HPLC 99.7 0.068

immobilized enzyme-electrode 100.1 0.091

SD: standard deviation. The model sample was prepared by mixing 4.50 g of
the dog food and 0.50 g of lactose so that the lactose content was 10.0 wt%.
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Table 2 Results for the determination of lactose in three different samples
by the two methods (n =4)
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Fig.] HPLC chromatograms of sucrose, lactose, and possible internal
standards.
A: Ethylene glycol; B: Glycerin; C: Sorbitol; D: Sucrose; E: Lactose;
F: Raffinose

I s

0 5 10 15 20 25 30 35

Retention time (min)

Fig.2 HPLC chromatogram of the dog food sample used in this study.
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HaRLTz.

immobilized
enzyme-electrode

Lactose (%) RSD (%)

HPLC

Lactose (%) RSD (%)

powdered skim milk 49.1 1.4 49.8 0.45
milk preparation A 11.1 2.4 113 0.85
milk preparation B 15.6 1.1 153 0.38

RSD: relative standard deviation.
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