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Abstract

In order to offer a meter with the characteristics of easy taking, quickly measuring, high precision,
being suitable for online detection, and overcoming influence of temperature on measurement for honey
water content detection, based on the experiment and electrical conductivity detection principle, a honey
water content meter was designed. Firstly, yellow-locust honey was used to establish the mathematical
model among water content (17% ~34% ), temperature (5 ~40°C ) and electrical conductivity. Then
the hardware was designed with single chip micro-computer ( SCM ) of 8 bits as controller, DJS — 1
electrode and DS18B20 as sensors of electrical conductivity and temperature, respectively. The software
was programmed with C language of SCM. The detection results showed that the measurement time of one

sample was within 3 s and the precision was +0.5% .
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Tab.1 Effects of water content and temperature on electrical conductivity of yellow-locust honey wS/cm
B RES AL
/C 17.7 21.3 23.2 25.2 27.3 29.4 31.5 33.4 35.5 37.6 40. 1 42.5

5 0.17£0.00 0.53+0.02 0.87 +0.04 1.64£0.04 3.25+0.22 4.48+0.12 5.65+0.22 6.04+0.20 8.28 £0.21 8.78 +£0.32 15.20 £0.31 21.00 £0. 35

10 0.27£0.01 0.81£0.04 1.13£0.06 2.14£0.25 4.08 £0.35 5.19+0.31 6.96+0.36 7.70 +0.15 9.83 +0.32 10.16 +0.29 18.32 +0.36 24.40 +0. 47

15 0.35+0.03 1.14£0.07 1.66 £0.08 2.77 £0.16 5.03+0.40 5.69 +0.34 8.68 +0.31 9.33 +0.38 12.36 +0.52 13.29 +0.46 22.20 +0. 14 28.30 +0. 33

20 0.52+0.02 1.37+0.09 2.29+0.12 3.69 +0.29 6.41 +£0.47 6.99 +0.27 10.84 +0.17 11.72 +0.46 15.32 +0.06 16.85 +0.44 27.00 £0. 53 33.60 +0.22

25 0.70+0.03 1.62+0.19 3.01 £0.26 4.85+0.47 7.92+0.52 9.10+0.43 13.38 +0.55 14.88 +0.51 19.70 £0.57 21.80 £0.55 33.10 £0. 58 41.30 0. 58

30 0.91+0.06 1.86+0.26 4.40+0.32 6.48 +0.38 9.86+0.43 10.78 +0.26 16.40 +0.48 18.40 +0. 47 24.80 +0. 62 29.50 £0. 68 39.40 £0.72 48.20 0. 65

35 1.14+0.08 2.33+0.29 5.75+0.28 8.19+0.42 12.59 +0.55 13.43 +0.25 20.30 +0. 50 23. 10 0. 66 30.40 +0. 53 36.60 +0. 60 46.50 =0. 61 55.40 £0.72

40 1.38+0.13 2.82+0.37 6.44 £0.41 10.16 +0.50 15.30 +£0.38 15.90 £0.47 23.40 +0. 31 27.30 £0.42 35.30 0. 70 42.50 +0. 53 52.00 £0. 80 61.60 +0. 46
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Fig. 1 Response surface of water content, temperature and

electrical conductivity of yellow-locust honey
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Tab.2 Variance analysis of regression model

Ty 2K W R B i ¥r LAl F P>F I
14 1 600. 41 1 1.600. 41 1245.78 <0.000 1 * o
T 465. 99 1 465. 99 362.73 <0.000 1 P
wr 2 066. 75 1 2 066. 75 1 608. 79 <0.000 1 # %
w? 1025.57 1 1025.57 798.32 <0.000 1 * %
i 103. 88 1 103. 88 80. 87 <0.000 1 * %
WAT 53.17 1 53.17 41.39 <0.000 1 # o
wr? 34.62 1 34.62 26.95 <0.000 1 * %
w3 33.29 1 33.29 25.91 <0.000 1 P
& 2.70 1 2.70 2.10 0.1506

A 19 825.13 9 2202.79 1714.68 <0.000 1 * ok
B 120. 76 94 1.28
el 19 945. 89 103

T = P>F/ANTET0.01, AN RE.
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Fig.2 Predicated electrical conductivity vs measured of

yellow-locust honey at different water contents
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Fig.3 Schematic of hardware system
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Fig.4 Conductivity detection circuit
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Fig.6 Flow chart of water content calculation
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Tab.3 Contrast of measured water contents by Abbe

refractometer and self-designed meter at 25°C

Fedh BTDUPTSPACIR ASOIr B R%E

F7 FKAR % U 1 5 K 3 % /%
1 17.8 17.5 -0.3
2 20.4 20.5 0.1
3 24.5 24.5 0
4 28.3 28.5 0.2
5 32.2 32.0 -0.2
6 36.6 37.0 0.4
7 40. 1 40.5 0.4
8 43.2 43.0 -0.2
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