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Abstract

To determine sugars content of agricultural products and foods, simultaneous quantitative analysis was carried out on
fructose, glucose, sucrose, maltose, and lactose by HPLC-RI. Analysis conditions were set as column ZORBAX car-
bohydrate (4.6 mm IDx250 mm, 5 um), the mobile phase of 75% ACN, the column temperature of 35°C, sample
injection amount of 10 pL and the flow rate of 1 mL/min. Five standard solutions were isolated without interfering
peak within 30 minutes and the calibration curves of standard were confirmed excellent linearity from 0.10% to
1.00% with R*>0.999. Based on the chromatogram of the standard solution, the limit of quantification (LOQ) and the
limit of detection (LOD) values were calculated. The accuracy of the analytical values were highest at 100% water
extraction method to the fructose 95.7%, sucrose 98.7%, lactose 102.7% respectively, compared with reference value
of a certified reference material (BCR644), by applying the four solvent extraction methods. Using an in-house quality
control material (infant formula), repeatability and reproducibility values of this experiment were verified on the basis
of AOAC guideline and reference values were set up at 1.17 g/100g of glucose, 0.85 g/100g of maltose, and 45.54
g/100g of lactose. Quality control charts were drawn up and used for sugars analysis of agricultural products.
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(sucrose), Mo} (maltose), - S(lactose)®] T+= HEHTh
(Kum et. al., 2014). 2)&JFst8 o 7= WhdF21 glucose,
fructose, galactose®} ©]F<2l sucrose, maltose, lactose &
o] 21F T FFEAY Fadl/de] FETHKFN, 2000). 3
o] AFEAS 93t WH O 2= HPLC (high performance
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HPLC £47]7]+= Agilent 1260 Infinities Series (Agilent
Technologies, Waldbronn, Germany)Z 133}ttt HAZ7]
= RI (Refractive Index) detectorE AMH&-3192™ column
< ZORBAX Carbohydrate (4.6 mm IDx250 mm, 5 pum)&
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100% S5+ F&3 100% S7F5 % 5 Sep-Pak Plus
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o] a71A] WHoZ A AT & A AHE HESIAL

Table 1. HPLC operation conditions for sugars analysis

Parameter Operation condition
Instrument HPLC_1260 Infinities series
(Agilent Technology, Waldbronn, Germany)
Column ZORBAX Carbohydrate Analysis
(4.6 mm IDx250 mm, 5 pm)
Mobile phase A:B =75:25(v:v) (A: Acetonitrile, B: D.W.)
Detector RI
Column temp. 35°C
Flow rate 1 mL/min
Injection volume 10 pL.
Run time 30 min
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Fig. 1. HPLC chromatogram of sugar standard.

Table 2. Calibration curve equation and correlation coefficient (R*) of sugar standards

Compounds Calibration curve equation R? LOD (g/100g) LOQ (g/100g)
Fructose y =829,108x + 6,976.9 0.9998 0.0009 0.0011
Glucose y = 740,244x + 8,248.7 0.9993 0.0070 0.0099
Sucrose y = 863,088x —2,352.1 0.9999 0.0013 0.0015
Maltose y =648,001x — 1,372.9 0.9999 0.0007 0.0010
Lactose y=0615,191x + 9,447.8 0.9999 0.0161 0.0165
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Table 5. Precision of in-house quality control material (infant
formula) for glucose, maltose, and lactose

Precision
Reference
Compounds  value Intra-day (n=3) Inter-day (n=15)
@1008) g5 RSD (%) SD. RSD (%)
Glucose 1.17 0.05 4.55 0.04 3.42
Maltose 0.85 0.03 3.66 0.04 4.88

Lactose 45.54 1.00 2.19 0.46 1.01

Table 3. Accuracy of HPLC analysis for BCR 644 by four different extraction methods

Compound
Methods Content
Fructose Sucrose Lactose
Reference value (g/100 g) 16.20 10.81 15.85
95% EtOH Determined value (g/100 g) 14.49+1.07 11.32+0.01 13.37+3.58
Accuracy (%) 89.4 104.7 84.4
i .86+0. .87+0. 5543,
70% EtOH Determined value (g/100 g) 14.86+0.70 9.87+0.70 14.55+3.19
Accuracy (%) 91.7 91.7 91.8
D.W./sep-pak Determined value (g/100 g) 14.98+0.04 9.91+0.18 15.48+0.19
Accuracy (%) 92.5 91.7 97.7
D.W. Determined value (g/100 g) 15.50+0.04 10.67+0.13 16.27+0.38
o Accuracy (%) 95.7 98.7 102.7
Table 4. Recovery of HPLC analysis for fructose, sucrose, lactose, and glucose
Determined value
Compounds CRM Reference value
mean = S.D. Recovery (%)
Fructose 16.20+1.10 g/100 g 15.48 +£0.04 95.56
Sucrose BCR 644 10.81+0.25 g/100 g 10.64 £ 0.11 98.43
Lactose 15.85+0.29 g/100 g 16.22 +0.28 102.33
Glucose SRM 917¢ 99.70+0.30 g/100 g 99.00 + 1.47 99.30
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Fig. 2. Quality control charts of in-house quality control material (infant formula) for glucose, maltose, and lactose.
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