Comparison of the Anti-Cancer Drugs Camptothecin and 10-Hydroxy-Camptothecin from
Different Plant Species by Using ...
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ABSTRACT
Camptothecin(CPT) is a compound isolated by Wall’ s and others in 1966 from Camptotheca acuminate. Camptothecin(CPT) and
its analogues can inhibit DNA topoisomerase I, which will arrest the DNA of oncogenes from synthesizing and inhibit the growth of
tumors. The goals of this research is to find the best analyzing and extraction method for obtaining Camptothecin(CPT) and
10-hydroxy-camptothecin(10-OH-CPT), and compare the CPT and 10-OH-CPT content differences in various
Camptothecin(CPT) containing plants. We experimented with leaves of Taiwan’ s Camptotheca acuminate Decaisne, leaves of
Taiwan’ s Nothapodytes foetida (Wight.) Sleumer, tree branches of Taiwan’ s Nothapodytes foetida (Wight.) Sleumer, leaves of
Hunan Changsha’ s Camptotheca acuminate Decaisne, and fruits of Hunan Changsha’ s Camptotheca acuminate Decaisne. This
experiment uses the following three extracting systems to conduct research, which are heat recirculation, ultrasound assistant
extraction, and microwave assistant extraction. In the area of heating reflux extraction, we used different solvents to find out the best
extraction method. Results revealed that the leaves of Taiwan’ s Nothapodytes foetida (Wight.) Sleumer had the richest CPT
content. We repeated three sessions of 3hr heating reflux extraction by using a mixed solvent composed of Methylene dichloride and
water (ratio 9:1) under temperatures of 4801 . The extraction rate was 0.61 times of DMSO analysis [ The ultrasonic-assisted
extraction took 30 minutes using Dimethyl sulfoxide as a solvent (DMSQO), which had a water content of 20%]. Leaves of Taiwan’ s
Camptotheca acuminate Decaishe had the richest 10-OH-CPT content; we repeated three sessions of 3hr heating reflux extraction
by using 95% ethanol as a solvent under temperatures of 78.51 . The extraction rate was 0.35 times of DMSQO analysis [The
ultrasonic-assisted extraction took 30 minutes using Dimethyl sulfoxide as a solvent (DMSQO), which had a water content of 20%].
Ultrasonic-assisted extraction was used to extract effective elements within the plants, it is faster, easier, does not need heating,
achieves higher extraction rates, does not destroy the structure of the extracts, displays good effects, thus proving it to be the better
method. The Merck Index indicates that DMSO is a very good solvent, therefore we used various DMSO with different water
contents (which are 100%, 80%, 60%, and 40%) to understand the one that would be most effective in extraction, thus establishing a
standard for analysis. The results indicated that extraction was at its best when the water content was 80% for duration of 30
minutes. The content for 10-OH-CPT was 5.25g/kg, while the content for CPT was 2.67g/kg. When we compared different plants,
we discovered that the leaves of Taiwan’ s Nothapodytes foetida (Wight.) Sleumer were richest in CPT content. We applied
ultrasonic- assisted extraction for 30 minutes, using a mixed solvent composed of Methylene dichloride and water (ratio 9:1) under
temperatures of 4800 . The extraction rate was 2.89 times of DMSO analysis [ The ultrasonic-assisted extraction took 30 minutes
using Dimethyl sulfoxide as a solvent (DMSQO), which had a water content of 20%]. Leaves of Taiwan’ s Camptotheca acuminate
Decaisne had the richest 10-OH-CPT content; we applied ultrasonic-assisted extraction for 30 minutes, using a mixed solvent
composed of Methylene dichloride and water (ratio 9:1) under temperatures of 3500 . The extraction rate was 0.35 times of DMSO
analysis [The ultrasonic-assisted extraction took 30 minutes using Dimethyl sulfoxide as a solvent (DMSQO), which had a water
content of 20%]. The time the ultrasonic took to finish was 18 times shorter than heating reflux extraction. Effects of
microwave-assisted extraction. Microwave extraction techniques can shorten experiment and production time, save energy, reduce
amounts of solvent used, decrease amounts of waste produced, it can also increase recycle rates and purity of the extraction. When
we compared the plants, we discovered that the leaves of Taiwan’ s Camptotheca acuminate Decaisne had the richest CPT
content. We applied microwave-assisted extraction for 1 minute, using a mixed solvent composed of Methylene dichloride and water
(ratio 9:1) under temperatures of 48(1 . The extraction rate was 2.79 times of DMSQO analysis [ The ultrasonic-assisted extraction
took 30 minutes using Dimethyl sulfoxide as a solvent (DMSO), which had a water content of 20%]. Leaves of Taiwan’ s
Nothapodytes foetida (Wight.) Sleumer were richest in 10-OH-CPT content. We applied microwave-assisted extraction for 1 minute,
using a mixed solvent composed of Methylene dichloride and water (ratio 9:1) under temperatures of 35.100 . The extraction rate
was 0.31 times of DMSO analysis [The ultrasonic-assisted extraction took 30 minutes using Dimethyl sulfoxide as a solvent (DMSQ),
which had a water content of 20%]. Results indicate that although the total extraction amount for ultrasonic-assisted extraction is
higher that microwave-assisted extraction, yet the time spent on microwave-assisted extraction is 30 times shorter.
Microwave-assisted extraction only needs 1 minute to achieve higher extraction rates and uses fewer solvents. Apparently,
microwave-assisted extraction will be the future trend and method adopted by extraction industries.
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