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Research on the determination of water content in bee pollen samples by
volumetric Karl Fischer method
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ABSTRACT: Objective To establish a method for the determination of water content in bee pollen by volumetric
Karl Fischer (KF) method. Methods Bee pollen was mechanically crushed and ground to 30 mesh sieve. The water
content of bee pollen was determined by volumetric KF method with methanol-formamide-n-octanol (1:1:1, V/V/V)
as the reaction solvent, and compared with vacuum drying method at 65 °C and direct drying method at 105 °C.
Results The water content of bee pollen determined by volumetric KF method was more representative of the real
water content in bee pollen. The recovery rate ranged from 84.36% to 98.45%, and the relative standard deviation was

less than 2% (n=7). Conclusion The volumetric KF method is easy to operate and has good reproducibility, which

can be used for the determination of water content in bee pollen.
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Table 1 Influence of the particle size of bee pollen on water
content determined by volumetric Karl Fischer method (%)

(n=7)
) KAy S a
LEvi e

850 pm* 710 pm* 600 pm*

HiEYi ) 4.84+0.05 5.25+0.04 5.45+0.09
faf FE A 1.6620.02 1.82+0.03 1.9420.02
ALK 4.88+0.08 5.17+0.06 5.35+0.08
ALK 2.39+0.04 2.61£0.04 2.78+0.05
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Table 2 Influence of the solvent composition on water content determined by volumetric Karl Fischer method (%) (n=7)

A K5 T
WEAE AR — — ———
F i FH s+ F e FH s+ 1 e FH s+ F B e+ 1~
THERAE 4.8840.05 4.65+0.04 5.02+0.09 5.45+0.09
far fE A 1.82+0.03 1.58+0.02 1.74+0.03 1.94+0.02
AEH 4.98+0.06 4.77+0.08 5.01+£0.05 5.35+0.08
ALk 2.47+0.04 2.32+0.03 2.51+0.03 2.78+0.05
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Table 3 Results of 3 determination methods for water content of bee pollen (%) (n=7)

KOy
WAL RIFE B
RIRBRIRA B 65 °CYd H T 105 °CH £ Tk
IMERAENY 5.45+0.09 4.65+0.04 9.95+0.131
Tar £ 1.940.02 1.68+0.03 5.45+0.07
P71 5.35+0.08 4.39+0.08 8.06=0.09
WAL 2.78+0.05 2.47+0.05 6.94+0.10
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F 4 IAREIFIRE ZE LR LS R (%) (n=T)
Table 4 Results of standard recovery and precision test (%)(n=7)
WEIERIFE b AR * WK -2 SR RECilies RSD
2.0 7.20+0.08 87.57+2.62 1.11
iy 5.45+0.09 4.0 9.24+0.10 94.57+2.59 1.08
8.0 13.23+0.14 97.21+1.77 1.06
2.0 3.63+0.05 84.36+2.78 1.38
T A 1.94£0.02 4.0 5.63+0.07 92.07+1.95 1.24
8.0 9.70+0.10 96.91+1.36 1.03
2.0 7.17+0.08 91.07+1.54 1.12
AAEN 5.35+0.08 4.0 9.09:0.09 93.61+2.80 0.99
8.0 12.88+0.14 94.14+1.97 1.09
2.0 4.50+0.03 86.07+3.22 0.67
BORAEH 2.78+0.05 4.0 6.57+0.08 94.75+1.36 1.22
8.0 10.660.11 98.45+1.30 1.03
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