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Abstract ; It is hard to automatically determine total sugar content due to high viscosity, complex com-
position and impurities of chlortetracycline fermentation solution, therefore an online automatic meas-
uring system for total sugar content based on refraction method was developed by using an
STM32F103R microcomputer as the main controller and a CCD as the imaging sensor. The principles
of refraction and reflection occur in the light propagation in different medium were analyzed and ap-
plied to measure the total sugar content in chlortetracycline fermentation tank. In the measurement,
fermented liquid automatically taken out from the chlortetracycline fermentation tank was filter at
first. Then the refractivity of the solution was calculated with the data of CCD, thus the total sugar
content of fermented liquid was evaluated. The experimental result demonstrates that the system de-

veloped in this paper with the measuring precision of 0. 1 °Brix runs stably in the process of experi-
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ment, and can meet the requirements of production in real field.

Key words: Chlortetracycline fermentation tank; Total sugar content; Refractive method; Charge-cou-

pled device sensor; Automatic measuring system
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Fig. 1 Schematic diagram of refractive principle
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Principle diagram of total sugar content

Fig. 2

measurement in fermented liquid
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Fig. 3 Scheme of total sugar content automatic
measuring system
3.1.2 IR Fh-4k i Bk

STM32 B A #HLE GPIO 3% M 89 & b i S —
A 3.3 Vo ANRE H I IK 8h R G % i kR



290 e KE TR

5 24 &

24 VIR IR SRR S TR R B Y 3R
T AR SCTERE W A AT 28 Z [ A T — A4~ 3
T ULNZ2003AN ith A 119 5K -4 da A5 e, i 455 Bk
e 4 frs .,

VCC24V VI
i ep g8
N Q. k:
GPIOES g iC o
B 2.
— 3B 3C o——
— 4B 4C o——
—SB 5C o
6B 6C o
—— 7B C o HiTas
[ GND VCC 1
— VCCaaV
ULN2003AN

P4 BRE)-4k B A H g 1R 25 8
Fig. 4 Interface diagram of driver module and relay

circuit
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and storage
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Tab.3 Measuring results of chlortetracycline fermented
liquid sampling on-site
Fedh B E R 16 IE{E/
#tE  WEA(E/°Brix & {H/Brix °Brix

1 4.1 4.0 4.1
2 3.9 3.8 3.9
3 4.0 3.9 4.0
4 3.3 3.2 3.3
5 4.0 3.9 4.0
6 4.2 4.1 4.2
7 4.9 4.8 4.9
8 4.1 3.9 4.0
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