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Determination of saccharides contents in fermented grains of sauce-flavor Baijiu based on
UPLC-MS/MS technology

SUN Shiguang', JIAO Fu', NIE Ye', LI Qiaoyu'?, LI Daixin'*
(1.Kweichow Moutai Co., Ltd., Zunyi 564501, China; 2.Guizhou Brewing Engineering Technology Research Center, Zunyi 564501, China)

Abstract: A method was established for the determination of four saccharides, including glucose, fructose, maltose, and maltotriose in the fermented
grains of sauce-flavor (Jiangxiangxing) Baijiu using ultra-performance liquid chromatography-triple quadrupole tandem mass spectrometry (UPLC-
MS/MS). The results showed that using water as the extraction solvent, oscillation extraction 10 min, the interfering substances such as proteins were
precipitated and separated with acetonitrile. The separation was achieved through a fine particle packed chromatographic column (2.1 mmx100 mm,
1.7 wm), and the mobile phase was acetonitrile-5 mmol/L ammonium acetate (0.1% ammonia water). The various carbohydrate substances were de-
termined by the multiple reaction monitoring (MRM) mode, and were quantitatively analyzed by the external standard method with standard solutions.
The linear relationships of the four saccharides were good within their respective mass concentration ranges, and the correlation coefficients (R?)
were all >0.998. The average spiked recovery rates were 82%-118%, the relative standard deviation (RSD) of the precision tests results was less than
2.0%, the limit of detection (LOD) were 0.003 0-0.022 5 mg/L, and the limit of quantification (LOQ) were 0.010-0.075 mg/L. This method had the
advantages of short detection time, high sensitivity, accuracy and high throughput, and could meet the accurate qualitative and quantitative require-
ments of saccharides in the fermented grains of sauce-flavor Baijiu.

Key words: ultra-performance liquid chromatography-triple quadrupole tandem mass spectrometry; sauce-flavor Baijiu fermented grains; saccharides
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Table 1 Mass spectrometry parameters of glucose, fructose,
sucrose, maltose and maltotriose
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Fig. 1 Effects of oscillation extraction time on the response values
of saccharides
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Fig. 2 Ultra—performance liquid chromatograms of four saccharides
under different mobile phase conditions
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R2 AMBEERYRPNEEER . LEINAFTREBXRY BLHRMESR
Table 2 Linear range, linear regression equation, correlation coefficient, limit of detection and limit of quantification of four saccharides

¥ E&w L AEVU I/ (mg- L) 2R 171 5 AR FARFRE(R) LOD/(mg-L") LOQ/(mg-L")
1 AR 0.1~100 y=3 552.9x+9 263 0.998 1 0.007 5 0.025
2 el 0.1~100 y=31783.7x+11 717 0.998 4 0.007 5 0.025
3 B 0.1~100 y=7311.2x+15 108 0.998 9 0.003 0 0.010
4 =N 0.1~100 y=2471.8x+2 870.2 0.999 3 0.022 5 0.075
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Table 3 Spike recovery rates and precision tests results of four

saccharides

oy ZMEE{E_/ ?Mui_/ iﬂﬂiﬁ_/ SEH A/ RSD/
(mg-kg') (mg-kg') (mg-kg') % %

1190.00  4213.06 118 1.51

HWAEFE 238039 2380.00  4855.60 102 0.11
4760.00  7354.60 103 1.93

10.00 31.23 104 1.05

SR 20.03 20.00 44.03 110 1.76
40.00 51.03 85 1.98

126.00 337.13 89 1.41

A 2k 252.80 252.00 459.37 91 0.96
504.00 741.67 98 1.48

162.00 408.03 84 0.94

EIFEZHE 32375 324.00 531.16 82 1.61
648.00 1117.51 115 0.33
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Table 4 Detection results of four saccharides contents in the
fermented grains of sauce—flavor Baijiu

b WA R RMESR EEMESR R SRR
4% (mg-kg') (mg-kg") (mg-kg") (mg-kg")
1 1127.94 19.10 206.92 103.39
2 377221 11523 628.29 283.06
3 4913.78 146.50 361.38 828.71
4 284592 20.99 651.38 281.55
5 4048.81 71.44 799.49 316.86
6 1 904.50 11.87 227.03 154.66
7 1334.46 28.83 265.26 777.10
8 1567.79 ND 165.53 125.92
9 1589.50 ND 91.99 97.77
10 1502.99 224 72.96 76.02
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