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Determination of 5 kinds of lactose derivatives in milk and dairy products by
pre-column derivatization-high performance liquid chromatography

HUANG Wei—Qian*, WU Jun-Fa, QIN Tian-Fu, DENG Si-Yi, LINAG Zhi-Sen, WU Min-Lian

(Guangzhou Inspection Testing and Certification Group Co., Ltd., Guangzhou 511447, China)

ABSTRACT: Objective To establish a quantitative analysis method for determining the content of 5 kinds of
lactose derivatives (3’-galactosyllactose, 4’-galactosyllactose, 6’-galactosyllactose, 3’-sialyllactose, 6’-sialyllactose)
in milk and dairy products by pre-column derivatization-high performance liquid chromatography. Methods The
proteins in milk and dairy products were precipitated. The 5 kinds of lactose derivatives were reacted with
2-aminobenzamide at 55 °C for 120 min to label the fluorescent groups. The 5 kinds of lactose derivatives were
separated by high performance liquid chromatography with an amide column and quantified by external standard
method. Results The 5 kinds of lactose derivatives exhibited good linear relationships within the concentration range
of 0.025-5.000 mg/L, with correlation coefficients (r) all exceeding 0.999. The limits of detection and quantification for
the 5 kinds of lactose derivatives ranged from 3.5 to 7.5 mg/kg and 12.0 to 25.0 mg/kg, respectively. The recovery
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rates for the 5 kinds of lactose derivatives were between 90.8% and 103.3%, with relative deviations in detection

results ranging from 2.8% to 5.3% (n=3). Conclusion This method demonstrates good precision, recovery rate, and

sensitivity, making it suitable for determining the content of 5 kinds of lactose derivatives in milk and dairy products.

KEY WORDS: milk and dairy products; high performance liquid chromatography; lactose derivatives
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Table 1 Gradient program of mobile phase elution
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Fig.4 Standard chromatogram of 5 lactose derivatives
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Table 2 Linear ranges, linear equations, correlation coefficients, MLODs and MLOQs of 5 kinds of lactose derivatives

ZF LML/ (mg/L) G r MLODs/(mg/kg) MLOQs/(mg/kg)
4-GL 0.025~5.000 Y=82586.1X+1826.7 0.9998 4.0 13.0
3°-GL 0.025~5.000 Y=77526.4X+1842.5 0.9999 42 14.0
3°-SL 0.025~5.000 Y=64207.8X+1561.7 0.9999 5.4 18.0
6°-GL 0.025~5.000 Y=105996.8X+3493.3 0.9998 35 12.0
6’-SL 0.025~5.000 Y=52943.4X+1382.9 0.9998 7.5 25.0

242 EDKREBABE S

B UE BRI A AR v, i ERR R e M, XFFL
Tl S FE AR IEAT 3 AP BIAR B 56, KPR 43 31
25, 100, 600 mg/kg, 43HIMNE 3 Ik, S5RIE 3. R
TE 90.8%~103.3%2 8], Wi /& GB/T 27417—2017 &A% 2
b2 T ISR UEFE R ) B A 3R AL IBESKR .
AHRTAREIR2E7E 2.8%~5.3% 2 0], RITEHE RIF, &)
PRI AL FL S R S LR AR P 4 A b E R

3 S MIABITEYREERFEBEENESERN=3)
Table 3 Recovery and precision determination results of 5 kinds
of lactose derivatives (N=3)

s @Zﬁ; / % *“Xz’j;f”ﬁ
4’-GL 25; 100; 600 91.1;98.3; 101.9 39;3.8;44
3’-GL 25;100; 600 90.8; 100.8; 102.3 3.6;3.9;3.6
3°-SL 25; 100; 600 93.0; 98.7; 103.3 3.9;3.8;49
6’-GL 25; 100; 600 91.9; 96.1; 100.4 2.8;2.9;3.5
6’-SL 25; 100; 600 93.2;97.5,99.4 39;4.2;53
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Table 4 Test results of 7 samples (mg/kg)
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1.34x10°

AL 4 108 132 273 23 48
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Table 5 Test results analysis of 2 methods (mg/kg)
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