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In this study, microwave assisted transesterification reactions were carried out with cottonseed oil in the presence of sodium methoxide (NaOCH,)
based on the weight ratio of (cottonseed oil : methanol : NaOH =1 : 1.58 : 0.02) in a close glass bottle. A microwave absorbent, ion powder, was used to

enhance the reaction. In the microwave assisted transesterification process, the FAME yield affected by some factors such as: microwave irradiation
time (1-3-5-7-9 min), the weight ratio of absorbent/cottonseed oil (10-15-17-20 wt.%0), the weight ratio of cottonseed oil/methanol (1:1 -1:1.58 -1:2), etc
were Investigated. The result indicated that the FAME vyield is significantly increased from 30.2% to 61.3%, respectively, corresponding to without
and with 15wt%o of 1on powder absorbent/cottonseed oil for 3 minutes microwave irradiation. At the same condition, the FAME vyield of conventional

transesterification is only 16.1%.

Microwave irradiation, an efficient heat transfer medium, is considered as green
and environmental friendly heating process for biodiesel production due to its
lower energy consumption, less reaction times and lower solvent requirements,
excellent product selectivity and vyield, less waste generation. Biodiesel can be
produced by a trans-esterification process in which triglycerides from the plant
and animal-derived feedstocks are alcoholized with light alcohols like methanol in
the presence of catalyst to gain fatty acid methyl esters (FAME). The most highly
used homogeneous catalysts are NaOH, KOH and their alkoxides.

Prestep B + ROH =< = RO~ 4+ BH?
Step 1 O
H Microwave ?
/C + RO —~— — * """r'-‘('-l':___OR
" \OR” R OR"
O i
Step 2 | Microwave Cl}
- C——OR + ROH — _
Rl CI}R" - 1 __...--‘(I_j___O'R + RO
R"OH
Step 3 cl) Microwave
R __..-r(IZ——OR - — R'COOR + R"OH
R"OH

Figure 1. Mechanism of microwave transesterification reaction [1]
B: base catalyst R’’: glyceride R’: carbon chain of fatty acid
R: alkyl group of the alcohol

[1]. Angeles Cancela et. al, Energies 2012, 5, 862-871

In this study, microwave assisted transesterification reactions were carried out
with cottonseed oil in the presence of sodium methoxide (NaOCH,). It was
attempted to promote the transesterification rate by using microwave absorbent
lon powder. Several factors were studied such as: microwave irradiation time, the
weight ratio of absorbent/cottonseed oil, the weight ratio of cottonseed
oil/methanol, etc.

Figure 2. Apparatus and photo for Microwave(YM2005CB) with its

arrangement.
A —
C = 2
Agy

C : FAME (m/m)

2 A: total peak area of each FAME compound C,,-C,,
Ag; - peak area of internal standard C,; (Methyl
heptadecanoate ) Cg; ¢ concentration of internal
standard of C,,(mg/ml)

Vg ¢ volume of internal standard C,-(ml)

m : sample weight (mg)
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Figure 3. FAME vyield of cottonseed oil using different
weight ratio of oil/methanol under different
transesterification methods. Microwave esterification
have significantly higher vyields than traditional
esterification method.
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Figure 5. FAME vyield of cottonseed oil using different
transesterification methods. Microwave esterification
with and without iron powder, both have significantly
higher yields than traditional esterification method.
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Figure 4. FAME vyield of cottonseed oil using different
amount of microwave absorbent iron powder at
different reaction time. The different optimum amount
of the microwave absorbent iron powder exhibits their
best FAME vyields.
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Figure 6. FAME vyield of cottonseed oil using Fe and
Fe,O; powder Iin the microwave transesterification.
The best FAME yield is 0.1g of Fe powder, Fe powder
should be better than iron oxide powder.
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Figure 7. FAME yield of cottonseed oil using microwave
transesterification with and without iron powder.
Microwave esterification with iron powder has
significantly higher vyields than that without iron
powder.
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Figure 8. FAME vyield of cottonseed oil using
microwave transesterification with and without iron
powder. FAME vyield of microwave esterification with
Iron powder is proportional to reaction time during
the beginning of 5 minutes.

The transesterification of cottonseed oil using microwave irradiation reduces significantly the reaction time, moreover
a microwave absorbent iron powder also increase the yield of FAME. From this research, it can be concluded that the
best FAME yield of the process conditions is 93.7% for microwave-assisted transesterification reaction based on the
weight ratio of cottonseed oil: methanol: NaOH: iron powder = 1:1.58: 0.02 :0.1 (wt/wt) and the reaction time of 5 min
In this system. By using the microwave absorbent, iron is better than iron oxide to obtain the higher FAME yield.
Future work must be performed to optimize the biodiesel yield and analyze the percentage conversion from acyl-

glycerides to free fatty acid.
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{ INTRODUCTION

Rheum palmatum has been widely used as a traditional medicine. The

alm of this study was to evaluate the antioxidant and anti-biofilm formation
activities of the various extracts from Rheum palmatum. The active
constituents were extracted by 95% ethanol, and the crude ethanol extracts
were then subjected to partition extraction according to the polarity of the
solvents, including n-hexane, chloroform and ethyl acetate (EA). Antioxidant
activity was analyzed by DPPH free radical scavenging activity and
reduction capacity. In addition, the chemical components of the extracts were
determined by the total flavonoids and total phenolic contents. The results
showed that the EA fraction of Rheum palmatum revealed a better
antioxidant activity with 2.30 abs/10-3ppm of reduction capacity and with an
IC., value of 33.67 ppm for DPPH scavenging activity. In the determination
of total flavonoids and phenolic contents, the chloroform and EA fractions
was found having a highest content (24.68 g/100g DW and 23.38 g/100g DW,
respectively) among the test extracts. The ethanol extract revealed a superior
ability in anti-biofilm formation by the crystal violet staining method. The
results of this study not only provide the scientific evidence of Rheum
palmatum as a traditional medicine, but also evaluate the feasibility of
extracts as substitutes for bacteriostatic and antioxidant agents.

Keywords: Rheum palmatum, antioxidant activity, anti-biofilm formation
activity
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E METHODS }

1. Antioxidant activity analysis :

The various extracts were diluted with methanol and then reacted
with the DPPH solution. The mixture was shaken vigorously and left
to stand at room temperature for 30 min in the dark. The absorbance
at 517 nm of the reaction solution was measured by
spectrophotometer.

2. Reduction Capacity :

The extract solution of different concentrations was used to provide
electrons to reduce the Fe3* in the reagent to Fe?*. The absorbance at
700 nm Is plotted against the concentration, and the cubic of slope Is
the antioxidant capacity. The reducing power is based on the supply
of electrons. The higher the absorbance value, the better the
antioxidant capacity, which means the stronger the antioxidant
activity.

3. Total Phenolic Contents :

Gallic acid was used as a standard to plot the calibration curve based
on the absorbance value and concentration at 760 nm wavelength.
The measured absorbance values of different extract solutions to the
calibration curve of the standard gallic acid was used to calculate the
content of total phenol.

4. Total Flavonoids Contents :

Using the standard quercetin to plot the calibration curve based on tr
absorbance at a wavelength of 415 nm against the concentration. Tr
measured absorbance values of different extract solutions to tr
calibration curve of the standard quercetin was used to determine tr
content of total flavonoids.

M d d @D

| |

RESULTS }

Antioxidant Activity :
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Figure 1. DPPH free radical scavenging activity of Rheum palmatum extracts

Reduction Capacity :
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Figure 2. Reduction Capacity of Rheum palmatum extracts

Total Phenolic Contents

Table. 1 Total Phenolic Contents of Rheum palmatum ethanol extracts

Extracts TPC
(g Gallic acid/100 g DW)

Crude 20.86666667

n-Hexane 10.34814815

Chloroform 23.38518519

EA 19.60740741

Water 7.051851852

Total Flavonoids Contents

Table. 2 Total Flavonoids Contents of the Rheum palmatum ethanol extracts

Extracts Flavonoid
(g Quercetin/100 g DW)

Crude 4.146

n-Hexane 14.679

Chloroform 4773

EA 24.682

Water 0.008

CONCLUSIONS }

1. Antioxidant activity was determined by DPPH free radical
scavenging ability and reduction capacity. Comparing the
antioxidant activity of each fraction, EA fraction showed a better
free radical scavenging ability.

2. Through the analysis of total phenolic and total flavonoids contents,
the highest contents was found in the chloroform layer among the
various extracts.

3. The future work of this study will focus on the determination of the
composition and chemical structures of the active extracts.
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1. INTRODUCTION

Mango Is one of the main fruits produced in southern Taiwan. In this
study, the wastes of mango (mango peel) was evaluated for the antioxidant
and antimicrobial activity. The crude extracts of mango were obtained
from ethanol extraction and then the crude extracts were further
partitioned extracted with n-hexane, chloroform and ethyl acetate (EA).
The antioxidant abilities of extracts were evaluated by DPPH free radical
scavenging activity, total flavonoid content (TFC), total phenolic content
(TPC) and reducing power.The results revealed that among the various
extracts, the EA extracts possessed a best antioxidant activity with an IC,
value of 34.16 ppm for DPPH radical scavenging ability, 0.85abs/10-3 ppm

of reducing power, 19.73 g/100g DW of total flavonoid content and 5.27
0/100g DW of total phenolic content. Antimicrobial activity against the
clinical i1solates was determined using the disc diffusion method. The

results showed that the EA extracts had the highest antimicrobial activity
against all the test i1solates with a larger disc inhibitory zones (10-26 mm).

The results of this study suggest that the potential value of the extracts
from mango peel can be developed as substitutes for bacteriostatic and
antioxidant agents.

2. MATERIALS

The mango peels were obtained from a factory of dried mango at
Pingtung city in south Taiwan. A total of 12 different strains,
Including 2 standard strains and 10 clinical antibiotic resistant

Isolates were used for the determination of antimicrobial activity. The

clinical 1solates were obtained from CHIA-YI Christian Hospital
(Chiayli, Talwan).

3. EXTRACTION CONDITIONS

The active constituents of mango peel were extracted by 95%
ethanol, and the crude ethanol extracts were then subjected to
partition extraction according to the polarity of the solvents,
Including n-hexane, chloroform, ethyl acetate (EA) and
agueous layer.

4. METHODS

4-1.Antioxidant activity analysis

The various extracts were diluted with methanol and then reacted
with the DPPH solution. The mixture was shaken vigorously and
left to stand at room temperature for 30 min In the dark. The
absorbance at 517 nm of the reaction solution was measured by
spectrophotometer.

4-2. Antimicrobial activity analysis :

A petri dish with a base layer of Muller Hinton (MH) agar 10 mL
and a top layer of 0.75 % MH agar (5 mL) was Inoculated with
50 uL of each bacterial suspension (10~ bacteria / mL). Paper
discs (8 mm In diameter) were impregnated with 30 puL of the
extract (0.3 mg/disc), placed on the inoculated plates, incubated
at 37°C for 16 hours, then the range of Inhibition zone was
measured.

6. CONCLUSIONS

1. Comparing the antioxidant activity of each fraction, the EA
layers showed a better antioxidant ability among all the test
extracts.

2. Based on the diameter of disk inhibitory zone, the EA extract
showed broad antimicrobial activity against the test strains.

3. Among the test isolates, the EA extract revealed significant
antimicrobial activity against the clinical antibiotic resistant
Isolates of Staphylococcus aureus.

4.The future work of this study should determine the
composition and isolate the active components from the active
extracts.

5. RESULTS
5-1. Antioxidant activity analysis
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Figure 1. DPPH free radical scavenging activity of mango peel extracts

5-2. Total Phenolic and Flavonoids Contents

Cytracts Total phenolic content  Total flavonoids content
(g/100g DW ) (g/100g DW )

20.892

Crude 7.105

Hexane 0.268 12.448
28.281

Chloroform 2.286
19.726

Ethyl acetate 5.054

AQqueous 2.192 36.429

5-4, Reduction Capacity

B /
Figure 2. Reduction Capacity of the mango extracts
5-5. Antimicrobial Activity
Disc inhibitory zone of the antimicrobial activity test
strains 1C DMSO EA

E-coli25257 21.1+£2.8 0+0 0+0

E-coli?0059005 18.8+2.1 0+0 92.7+6.4

Sa6538P 31.8+4.4 0+0 11.1+£6.6

Pa/17 22.44+2.] 0+0 13.6+£3.9

Ab814 17.1£4.5 0+0 3.7+£8.7

Sa985 25.7+£3.5 0+0 13.3+9.3

ORSA220 13.9+1.1 0+0 13.7+£4.]

MRSA2118 23+1.8 040 13.6+4.2

Pa4016 17.4+1.1 0+0 13.6+3.9

Ab2344 12.8+0.7 0+0 13.4+4.7

Sal7/5 26.2+0.]1 0+0 26+0.]1

Sal733 22.9+0.8 0+0 25.4+0.3



The Study of Reaction of 1,2-Dichlorobenzene with Ozone
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