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ABSTRACT: Objective To analyze the key factors affecting constant weight in the direct drying method and to
optimize the experimental conditions for vacuum drying, distillation, and Karl Fischer methods as specified in the GB
5009.3—2016 National food safety standard-Determination of moisture in foods. Methods The determination of
moisture content in samples was conducted according to GB 5009.3—2016. The study altered experimental
conditions to explore key factors affecting constant weight in the direct drying method, optimized conditions for
vacuum drying by adjusting vacuum pressure, and compared the effects of different reagents (xylene, Karl Fischer
reagent) on detection results. Results In the direct drying method, sample temperature, cooling time in the
desiccator and the degree of sample pulverization were identified as key factors affecting constant weight. For
vacuum drying method, increasing the vacuum to —0.1 MPa and adding an effective desiccant to the drying box could
rapidly evaporate moisture from the sample, improving detection efficiency. In the distillation method, the
preparation and purification of analytical-grade toluene or xylene could be omitted. The Karl Fischer method could
use a low-toxicity, pyridine-free Karl Fischer reagent. Conclusion The 4 detection methods in this standard are
optimized separately to solve problems such as difficulty in achieving constant weight after repeated drying and the
use of toxic and harmful reagents. The rationalization suggestions provide in this study have increased the operability
of the standard and improved the testing efficiency of the laboratory.
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Fig.1 Effects of cooling time inside the dryer on constant weight
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Fig.2 Effects of drying time on constant weight
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Table 1 Moisture content measured under different pressures

I T1R74(65 °C)
B LR HAE TR 50 kPa —0.1 MPa —0.1 MPa+TJ 5
08 e WEERET | kapak | REET  kham | BEEET
/(g/100 g) 1L /% /(g/100 g) W% /(g/100 g) W%
Wik 4.87 3.86 79.3 431 88.5 4.61 94.7
E¥/S ) 11.90 9.48 79.7 10.60 89.1 11.40 95.8
A EIE R 17.90 15.00 83.8 16.60 92.7 17.10 95.5
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Table 2 Effects of purified and non-purified analytical-grade
xylene on the moisture content in the sample

ZEIR T/ (2/100
G RA — %;f (¢ ;2@ AR /%

1 A 11.80 11.70 —0.85
2 &R 18.00 18.10 0.55
3 PSRy 15.40 15.30 —0.65
4 T 39.40 39.30 —0.25
5 T 14.50 14.50 0

6 1A 8.19 8.08 —1.36
7 b 451 448 —0.67
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Table 3 Effects of Karl Fischer reagent with and without pyridine on the moisture content in the sample (n=6)

K485 BE/(2/100 g) S
PESIERR R - Bk PHME - RSDs g
1 2 3 4 5 6 /(g/100 g) 1%
R JCnkRE 0.086 0.089 0.089 0.089 0.089 0.089 0.089 1.38
. - 0.66
il ke 0.089 0.088 0.088 0.088 0.087 0.089 0.088 0.85
_— TotnE 0.044 0.045 0.044 0.044 0.045 0.045 0.045 1.23
l 0.36
S 0.045 0.046 0.044 0.045 0.044 0.045 0.045 1.68
) pWlid 0.041 0.042 0.042 0.041 0.041 0.042 0.042 1.32
Te/K W53 - 0.61
ke 0.040 0.042 0.041 0.042 0.041 0.042 0.041 1.98

VE: AAXFFR R 22 (relative standard deviation, RSD).
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