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Quaternary Ammonium Compounds

Chemical Control of Bacteria in Sugar Cane Juice
by Using Quaternary Ammonium Compounds
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ABSTRACT

In the 1982 - 1983 season, it was found that the sugar factories used 4 kinds of chemicals
to control microorganism in sugarcane juice. They have the trade names of Maquat-1416, Hexemine
X-100, CMA and Lutensit-KIC. Al these chemicals belong to the group of quaternary ammonium
compound (QAC) and have been approximately used at the concentration of 5 ppm. The effect of
3 quaternary ammonium compounds, Maquat-1416, CMA and Hexemine X-100 were tested. All
these compounds were inhibitory at minimum concentration of 10 ppm to the following bacteria :
Leuconostoc mesenteroides, Streptococcus sp., Lactobacillus cellobiosus, Bacillus subtilis,
Lactobacillus Fermentum, Erwinia herbicola and Proteus sp. Pseudomonas sp. and Klebsiella
sp. were resistant to these chemicals. A study on the bactericidal property of these compounds
at concentration of 10 ppm for 20 minutes was also undertaken. It was found that CMA could
only inhibit the bacteria but not kill them, while Maquat-1416 could kill many bacterial species.
Hexemine X-100 could inhibit most of the test bacteria and could kill just a few. The study
indicated that the increase in the concentration of QAC to 10 ppm could control the bacteria in
sugarcane juice and could reduce the rate of detrimental sucrose effectively.
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Control - 0.048 0.185 0.220  0.040 0.128 0.095 0.410  0.110  0.105
0.5 A 0.032 0.158 0.112  0.062 0.156 0.150 0.280  0.150  0.132
B 0.040  0.170 0.155 0.128 0.098 0.110 0.300  0.090  0.040
C 0.022  0.278 0.175  0.115 0.095 0.095 0.265  0.045 0.145
1 A 0.025 0.125 0.110  0.045 0.139 0.100 0.290  0.090  0.090
B 0.042 0.175 0.130  0.100  0.095 0.082 0.265 0.085  0.130
C 0.028 0.285 0.198  0.100  0.100 0.110 0.260 0.060  0.088
3 A - 0.065  0.055 0.055 0.136 0.017 0.298 0.060  0.098
B - 0.140  0.075 0.115  0.112 0.085 0.250 0.070  0.130
C - 0.232  0.075 0.100  0.082 0.095 0.275 0.060  0.035
5 A - 0.043 0.025 0.055 0.151 - 0.240, 0.070  0.102
B - 0.120  0.018 0.075 0.110  0.125 0.024 0.050 0.060
C - 0.155 0.110  0.120 0.118 0.065 0.270 0.070 0.115
7 A - 0.040 0.015 0.058 0.128 - 0.105 0.015 0.098
B - 0.135 0.015 0.120  0.105 0.025 0.220 0.030  0.070
C - 0.145 0.108  0.078 0.085 - 0.230 0.020 0.050
10 A - 0.020  0.052  0.058 0.134 - 0.052 - 0.073
B - - - 0.125 0.132 - - 0.030 0.095
C - - 0.048 0.120  0.135 - 0.100 0.018 0.025
15 A - 0.095 0.142 0.050  0.111 - - - 0.063
B - - - 0.100  0.150 - - 0.060  0.075
C - - - 0.115  0.158 - 0.150  0.060 0.075
20 A - 0.175 0.095 0.058  0.102 - - - 0.063
B - - - 0.120  0.138 - - 0.070  0.085
C - - - 0.110  0.140 - 0.175 0.050 0.040
25 A - 0.195  0.138 0.062  0.094 - - - 0.145
B - - - 0.125 0.155 - - 0.060 0.035
C - - - 0.125 0.190 - - 0.060 0.040
30 A - 0.175 0.212 0.040 0.031 - - - 0.073
B - - - 0.125 0.160 - - 0.080 0.045
C - - - 0.110  0.148 - - 0.040 0.085

40 A - - Co—- 0.004 - - - - -
B - - - 0.135  0.155 - - 0.050 0.040
C - - - 0.125 0.145 - - 0.040 0.065

50 A - - - - - - - - -
B - - - 0.130  0.180 - - 0.040 0.075
C - - - 0.120  0.148 - - 0.030 0.065
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Leuconostoc mesenteroides (32#a L~4)
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Lactobacillus cellobiosus (5z#d La-22)
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