BB R 2R 62 &

BERAI O LTS5 74— (HLO) (2%
SRS ROIBE L L BORBEESHIIONT (23

)N b, Voo HA, W EdT

Simultaneous quantitative analytical method for lactose and sucrose in milk preparations
by high performance liquid chromatography (HPLC) (second report)

HORIKAWA Nanami*, HIRAMOTO Hidekazu* and HIROSE Tatsuya*
*QOsaka Customs Laboratory, 4-11-28 Nankohigashi, Suminoe-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 below 30%. Therefore, quantitative analysis of lactose, which is one of
the natural components of milk, is extremely useful in tariff classification. Milk preparations often contain sucrose, but lactose
and sucrose cannot be quantified at the same time by the enzymatic method, which is one method used as a lactose quantitative
analysis method. The procedure is also complex. So high performance liquid chromatography (HPLC) with a refractive index
detector is often used for the quantitative analysis of sugars. However, when reducing sugars are contained in the test solution,
these sugars are adsorbed on the column and the quantification accuracy declines with the conventionally used amino column.
In this study, we investigated an amino column that is different from the conventionally-used amino column. As a result, a
superior recovery rate of sucrose and whole milk powder was observed when meso-erythritol is used as an internal standard and
deproteinized by an acetonitrile. Furthermore good results were also obtained in the quantitative analysis of lactose content in
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confectionery.
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Fig.l Chromatogram of sucrose, lactose, and maltose with eluents (D-@.

Fig.2 Chromatogram of sucrose, lactose, and maltose at column temperatures of
40 °C and 60 °C.
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Table 1 Retention time of sugars and sugar alcohols with column @

Category Compound name Retention time (min)
Fructose 5.6
Glucose 6.9
Sugar Sucrose 9.2
Lactose 104
Maltose 114
Trehalose 13.0
meso-Erythritol 4.7
Sugar alcohol Xylitol 5.3
Sorbitol 6.2

Fig.3 Chromatogram of sugar and sugar alcohol with column (.
A: meso-Erythritol, B: Fructose, C: Xylitol, D: Sorbitol, E: Glucose,

F: Sucrose, G: Lactose, H: Maltose, I: Trehalose
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Fig.4 Calibration curve of sucrose and lactose

(internal standard : meso-Erythritol).
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Fig.5 Calibration curve of sucrose and lactose (internal standard : trehalose).
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Fig.6 Chromatogram of meso-erythritol, sucrose and lactose with column .
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Table 2 Results of recovery rate of simulated samples (n = 3) by HPLC
(Column @, @) and enzymatic method

Sucrose Lactose

Column  Deproteination | Recovery = RSD
rate (%) (%) rate (%) (%)

Recovery ~ RSD

Deturend
S 101.18 0.33 99.25 0.28
precipitation

Deturend
o 100.55 053 100.01 1.46
@) precipitation

Ultrafiltration 106.01 0.37 99.00 212

Enzymatic method - - 101.30 0.86
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Table 3 Results of recovery rate of simulated samples containing whole milk
powder (n = 3) by HPLC (Column D, @) and enzymatic method

Sucrose Whole milk powder
Column Recovery RSD Recovery RSD
rate (%) (%) rate (%) (%)
@ 100.57 0.18 100.82 0.61
@ 99.70 0.25 100.90 0.67
Enzymatic
- - 100.55 0.84
method
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2330 DEHEREHRIE E T T 2O R VO@IZB N\ TENE ik
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B URIE DRSO HEHER =2 RO T FER, 77 20TIEL X b
0.63%, EWFICHOVTIZL71%, HTF L@ TIEL X 0.35 %,
EFL126% L EHEDH T LTI T b B BAF 20 K L
F5EE 2R L7- (Table 4).

Table 4 Repeatability of simulated sample containing whole milk powder

Column RSD(%) (n =5)
Sucrose 0.63
Whole milk powder 1.71
Sucrose 0.35
@ .
Whole milk powder 1.26
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Table 5 Results of lactose content of confectionery (n = 3) by HPLC and

enzymatic method

Lactose
Sample Method RSD(%)
content (%)
Sweetened HPLC 11.13 171
condensed milk  Enzymatic method 11.36 0.14
) HPLC 9.65 0.38
Milk chocolate -
Enzymatic method 9.78 1.37
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