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Determination of five carbohydrate impurities in amino acid bulk drug by

HPLC-ELSD
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Abstract An analytical method was developed for the determination of five carbohydrate impurities in amino
acid drug substances by high performance liquid chromatography-evaporative light scattering detection (HPLC-
ELSD). Sugar impurities in the amino acid sample were separated and enriched by cation exchange resin. A
Lichropher NH, column (4.6 mm X 250 mm, 5 pm) was used for chromatographic separation, and a gradient
elution was performed using acetonitrile-water as mobile phase. The drift tube temperature was 40 °C, the gain
value was 8, and nitrogen (350 kPa) was auxiliary gas. Method validation results showed that the limits of
detection for fructose, glucose, sucrose, maltose and lactose were in the range of 20. 8-75. 0 mg/kg and that the
limits of quantitation were in the range of 96. 2-238. 8 mg/kg. Good linear relationship (r = 0. 999) were in the
linear range for the five sugars, and the recoveries ranged from 84.9%—107. 8%. With easy operation, high
sensitivity, good precision and reliable accuracy, the method can be used for analysis of residual sugar impurities
in amino acid drug bulk drug.
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Figure 1  Chromatograms of blank solution (A) and sugar standard
mixed solution (B)

1: Fructose; 2: Glucose; 3: Sucrose; 4: Maltose; 5: Lactose
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Table 1 Linear equation, limits of detection and limits of quantitation for the five sugars

Sugar Linear equation r Linear range/(mg/kg) LOD/(mg/kg) LOQ/(mg/kg)
Fructose y=1.3297x - 24252 0.999 7 250.0-1 500.0 75.0 238.8
Glucose y=1.2622x - 2.662 4 0.999 8 250.0-1 500.0 66.6 212.3
Sucrose y=1.1603x - 3.172 0.999 7 150.0-1 500.0 20.8 96.2
Maltose y=1.110 1x - 3.228 5 0.999 9 150.0-1 500.0 25.0 123.0
Lactose y=1.046 3x - 3.4555 0.999 8 150.0-1 500.0 34.6 125.0
3.4 M 6] ,RSD(%)7E2. 4 ~ 8. 8 Z |f], FE W J7 ¥ 1ty HE g i

FERA“2. 1,17 BT il I 125 1 45 TR 6 % B v R
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B RS 2P LB I TR Y RSD (%) 430 R
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3.5 mAfEpc

A3 RS B PRI WS A RS 22 2R R
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BAIE bR 3 R TR A AR TR W . R
FREURE IR FE 5L 0. 2 g 45 94y, i &K it , 143
S s B TR A AR 1 mL, DK E
2100 mL, B EEFAT 3K, R IR2. 1. 2700
T ES AT IR A B b B, L2, 27 IR A E it AT
WE 0 W T AR AR 3. 27 10 R bRt 28,3
FA RS W IAE DGR . gk 2 iR, A
[F) J5 2 R FE 9 IR [R1 ISR 7E 88. 0% ~ 109. 0% Z

] DA AL TR RS 2R IR B U S K

Table 2 Recoveries of spiked sample (¥ + s,n = 9)

Sugar Spiked/(mg/kg)  Average recovery/% RSD/%

Fructose 680.0 99.9 + 8.0 5.5
850.0 94.7+2.1
1 020.0 99.6 5.0

Glucose 680.0 94.0 £2.7 4.8
850.0 91.9+3.5
1 020.0 955+7.0

Sucrose 680.0 92.6 +4.6 8.8
850.0 927 +24
1 020.0 109.0 £ 0.8

Maltose 680.0 88.2+ 1.7 2.4
850.0 924+ 1.1
1 020.0 89.7+0.9
680.0 88.0 £3.7

Lactose 850.0 914 +1.4 32
1 020.0 88.0£2.4
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Figure 2 Total peak area of sugar at different drift tube temperatures
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