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Preparation of bitter bush (Chromolaena odorata (L.)) leaves powder by different drying methods

AueNg SaRAanmal uaztann Wianye’
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Abstract

Bitter bush (Chromolaena odorata (L.)) is considered a weed. However, the bitter bush contains many
important compounds i.e., alchaloid, tannin, flavonoid, steroid, and other phenolic compounds, which are
important active pharmaceutical Ingredients. Conversion of the bitter bush leaves into a form of powder is an
alternative way to add value to such a crop. This research work aimed to prepare bitter bush leaves powder by
freeze drying and spray drying techniques. The bitter bush leaves were chopped by a blender and soaked in 64%
ethanol (800 mL:0.5 kg blended leaves) for 3 hr. After filtration, the filtrate was dried. In case of spray drying,
moltodextrin was added to the filtrate prior to the drying. The drying process was performed at the inlet air
temperature of 140-180°C, the inlet air velocity of 0.1-0.2 m/s and the nozzle pressure of 0.5-1 bar. The experiment
results showed that for spray drying process, the increases in the inlet air temperature and velocity led to the
lower moisture content of the powder product. Lightness, yellowness, and redness of the spray dried products
were 52-60, 25-34, and -1.45 to -0.20, respectively. Inlet air temperature had a negative effect on % inhibition of
oxidant. Optimum condition for spray drying was suggested at the temperature of 180°C, the velocity of 0.2 m/s
and the nozzle pressure of 0.5 bar, corresponding to the yield and % inhibition of oxidant of 12.16 mg, /mL and
76.04%, respectively. Comparison of the two different drying techniques revealed that bitter bush leaves powder
prepared by spray drying had a finer particle, lighter color, and higher moisture content than the powder prepared
by freeze drying.
Keywords: bitter bush leaf, freeze drying, spray drying
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Figure 1 Effects of inlet air temperature and velocity on moisture content of bitter bush leaves powder prepared

by spray drying at nozzle pressure of (a) 0.5 bar (b) 1 bar
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Figure 2 Effect of nozzle pressure on moisture content of bitter bush leaves powder prepared by spray drying
at inlet air velocity of (a) 0.1 m/s (b) 0.2 m/s
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Table 1  Yield and properties of bitter bush leaves powder prepared by spray drying at different conditions
Inlet ) ) Nozzle . . o
temperature Air velocity oressure Yield Lightness Redness Yellowness % Inhibition
o) (m/s) (bar) (gdr/L) (L) (a) (b) of oxidant
0.1 0.5 9.99+1.12%  54.324159" -1.1140.01° 30.95+0.99°° 45.15+1.96°"
140 0.1 1.0 8.87+0.22°  52.56+1.97° -0.74+0.02" 32.11+1.17%° 54.71+2.55°
0.2 0.5 9.23+1.11°  54.4140.48%° -0.37+0.07" 27.38+1.03"° 51.94+1.76™
0.2 1.0 9.93+0.22°° 57.36+0.49”" -0.48+0.03° 30.19+0.96°" 19.81+0.98
0.1 0.5 9.39+0.08° 54.4440.83"° -0.59+0.03" 33.43+0.95° 45.29+2.15°°
160 0.1 1.0 10.23+0.56™ 54.49+0.33" -1.06£0.01° 33.11+0.85° 38.32+4.51°
0.2 0.5 8.69+0.92° 55.20+3.83"° -1.45+0.01° 25.43+1.79° 47.09+9.01%
0.2 1.0 9.7140.54°° 55.80+0.05™ -0.38+0.09' 26.67+0.73%° 33.38+1.22°°
0.1 0.5 11.1240.86°° 58.35+0.10° -1.25+0.01°  33.48+0.73° 31.58+5.09"
180 0.1 1.0 12.8140.30%° 53.83+0.42" -1.12+0.01° 32.2440.88% 27.29+4.51%
0.2 0.5 12.1640.05° 59.31+0.28°  -1.3140.00° 28.86+0.75”°  76.04+0.98'
0.2 1.0 12.6140.76™ 53.75+0.30" -0.20+0.02° 27.46+0.73%° 30.85+2.26™

** Values in the same column with different superscripts mean that the values are significantly different (p<0.05)
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