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which suitable for active substance carrier system on biomedical function. CS has good properties such

as non-toxic, biodegradable, and biocompatible. However, CS insoluble in an aqueous solvent so CS was

modified chemically into CMC. CMC was formed by reacting CS and monochloroacetic acid with

sodium hydroxide (NaOH) as a catalyst. Optimation was performed by varying the NaOH concentration

during alkalizing the CS and the temperature reaction. The functional group and crystallinity of CS and

CMC were estimated by FTIR and XRD. The degree substitution of carboxymethylation has an average

value of 0.60. The results show optimum temperature reaction and NaOH concentration were 60 °C and

40% (w/v). The nicotinamide (NA), a hydrophilic vitamin, was loaded within CMC matrix system

through in vitro precipitation method. To confirm the encapsulation of NA in CMC and the release

kinetics of NA from CMC in distilled water was studied through UV-Vis spectrophotometry. The release

profile of NA from CMC matrix system carried out for 3 h and 12 h. The rate of NA release from CMC

increases with increasing time and the follows a zero order, Higuchi, and Korsmeyer-Peppas kinetics

rules. © 2017, Gadjah Mada University. All rights reserved.

Author keywords

Carboxymethyl chitosan; Encapsulation; NaOH concentration; Release kinetics; Temperature
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Abstract

The research is included studying and designing micro �ow injection system which is characterized with rapidity, simplicity, and low cost for

the determination of green malachite dye. The study of �ow rate of carrier stream, repeatability, dispersion coef�cient, and calibration graph

are conducted. It is found that the optimum conditions for the determination of mentioned dye are �ow rate 4.200 mL/min, sampling rate

102 sample/h, limit of detection 0.05 ppm, linear range (0.05-18.00) ppm with linearity (R2=0.9700), RSD is 0.355, the repeatability for

seven successive injections is studied for the two concentrations 5 ppm and 12 ppm, and the dispersion coef�cient values are 1.73 and 1.28

at the two concentrations 2 ppm and 9 ppm respectively.

Keywords

μFlow injection; green malachite dye; home-made micro valve
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Abstract

2,4-dichlorophenoxyacetic acid (2,4-D) has been recognized as a possibly carcinogenic compound to human, therefore, 2,4-D should be

treated before it is discharged to the environment. Photocatalytic degradation of 2,4-D has been proposed as one of the best methods that

offer environmentally safe process. In the present research, titanium dioxide (TiO2) was modi�ed with cobalt oxide (CoO) and tested for

photocatalytic degradation of 2,4-D under UV light irradiation. Different amounts of CoO (0.1, 0.5, 1 and 5 mol%) were added onto TiO2 by

an impregnation method. The photocatalytic reaction was monitored and analyzed by measurement of 2,4-D absorbance using UV

spectrophotometer. After 1 h photocatalytic reaction, it was con�rmed that the sample with low loading of 0.1 mol% gave the highest

photocatalytic activity among the bare and modi�ed TiO2 photocatalysts. The photocatalytic activity was decreased with the increase of

CoO loading, suggesting that the optimum amount of CoO was an important factor to improve the performance of TiO2. Based on

�uorescence spectroscopy, such addition of CoO resulted in the reduced emission intensity, which showed the successful decrease in the

electron-hole recombination.
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