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The possibility of longan tree trimming waste for the
bioethanol production
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Abstract

Bioethanol production from longan tree trimming waste was investigated 1mthls research. The hydrolyzation of longan
tree trimming waste with different acids was studied. The acid hydrolysis oﬁphosphorlc hydrochloric and sulphuric acid
using response surface methodology (RSM) and Central Composite De (CCD) program with various temperatures and
acid concentrations were determined. The results showed that the a@& m?drolyzation with 1 (%v/w) of sulfuric acid at 148
°C for 10 minutes gave the highest reducing sugar of 0.42g/L. ntation of bioethanol from longan tree trimming
waste hydrolysate using Saccharamyces cerevisiae TISTIR& 500 ml fermentor was investigated. The 1.074 and
1.122 g/L of ethanol were found at 48 and 72 hours, res; ly. It was indicated the longan tree trimming waste has
potential of ethanol production.
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1. Introduction

Longan (Dimocarpus longan, Sapindaceae) is a fruit tree which is native to Lanna (Northern
Thailand). Longan is Chinese meaning ‘Dragon’s eye’. The Thai name is ‘Lamjay’. A mature tree can be
pruned during and immediately after fruit harvest to control its size, making a lower tree canopy and increase
longan productivity. Longan tree trimming wastes are lignocellulosic materials which has a tough crystalline
structure formed by cellulose, hemicelluloses and lignin. The lignocellulosic can be hydrolyzed into sugars
and further fermented to ethanol. Ethanol has become one of the dominating biofuels in the transportation
sector. The total ethanol production can be increased by using lignocellulosic material such as wheat straw, an
agricultural residue, as a new raw material (Talebnia et al., 2010). However, there are several challenges and
obstacles that need to be overcome (Thomsen et al., 2006). I\

The bioethanol production from lignocellulosic biomass involves different stgps,j&gu?h as
pretreatment, hydrolysis, fermentation and ethanol recovery. Different pretreatments siich%as’ physical,
chemical, physico-chemical and biological have been studied in the past decad%*ﬁ“%ﬁ. structural
characteristics of lignocellulosic biomass (Alvira and Tomas, 2010). Hydrolysis is an essential, step to produce
fermentable sugars which are then fermented into ethanol by microbial biocatalyst.(Limayem and Ricke,
2012). Enzymatic hydrolysis is an interesting way to produce sugars from lignocellvﬁ biomass because of
its mild operating conditions, regarding pH and temperature, and the absence of by-products.

The response surface methodology (RSM) can be used to identifyftt;{ “effects of individual process
variables on the responses of ethanol yield, concentration and production . 1“és%jéllci'“fto determine the optimum
condition during ethanol fermentation with longan tree trimming wastes. The:RSM includes three major steps:
(1) implementing a statistically designed experimental plan to collect: '(2) developing a regression model
to correlate experimental data, and (3) predicting the response ﬁgﬁf% tatget variables to the process parameters
using the regression model (Vanderghem et al., 2011). ;

The objective of this research are investigated th
trimming wastes and ethanol production. {

2. Materials and methods

2.1 Longan tree trimming waste

Longan tree trimming waste was . ,”%‘ted from agronomy farm in Mae Rim, Chiangmai, Thailand.

The waste was cut in 1-3 mm. and sun r 3 days. The wood was ground to 1 mm. mesh size and dried
at 65 °C for 3 days. The compositiofis o Q%gan tree trimming waste were analyzed.

i

o

&,

2.2 Central Composite Design (Qﬁb) for acid hydrolysis

Phosphoric, hydrechloric and sulphuric acid were used to investigate the reducing sugar yield to the
2 factors at three levels mcfﬁd g temperature and acid concentration. The total of 13 treatments was shown in
Table 1. The pre-treated: urries were separated by filtration with filter paper no. 1. The supernatants were
analyzed the reducigg% igar by Somogyi-Nelson (1952).

'

%
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Table 1 The effect of temperature and acid concentration on the reducing sugar yield by CCD

Treatment Temperature (X1)  Acid concentration (X2)
1 : -1 -1
2 1 -1
3 -1 1
4 -1.41 1
5 1.41 0
6 0 0
7 0 -1.41
8 0 1.41
9 0 0
10 0 0
11 0 0
12 0 0
13 0 0

2.3 Seed cultivation
One loop of Saccharomyces cerevisiae TISTR 5020 was transfer

nsferred to 100 ml. yeast peptone
dextrose (YPD) medium in 500 ml. of Erlenmeyer flask. The yeast wastincubated at 30 °C, 150 rpm for 24

hours. The cell number of S. cerevisiae TISTR 5020 was approximat@l%wlﬂg? CFU/mL.
' 4
f?%

2.4 Ethanol fermentation e

.

The longan tree trimming waste was hydrolyze %é%“ge optimum condition method. The 437.50 ml
with pH 4.6 of hydrolysate was prepared in 500 ml fetmentor. The amount of 0.14 g of urea was added and
sterile at 121 °C for 15 min. The 15 % (VIV) o séed’ was inoculated. The fermentation was set at static
condition for 72 hours. The ethanol concentratio Y

3. Results and discussion
e e

3.1 Composition of longan tree trimmmtr;i :ﬁi%aste and optimum ration of hydrolysis
The compositions of long%agﬁﬁee trimming waste were given in Table 2. It can be seen from Table 2

that the most composition of g%n tree trimming waste was cellulose so that this waste has a possibility of

Cellulose Hemicelluloses Lignin Moisture
(% by mass) (% by mass) (% by mass) (% by mass)
longan tree trimming 81.94 8.43 10.03 0.11

waste
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3.2 Response surface of the reducing sugar yield

The reducing sugar yield was expressed after hydrolysis with different acids such as phosphoric,

hydrochloric and sulphuric acid (Fig. 1). The F ig. 1 (C) longan tree trimming waste hydrolysis with sulphuric
acid showed the maximum reducing sugar yield.

Figure 1 Response

waste hydrolysis§
The%~ mental data given in Table 1 was used to develop a two-variable Quadratic polynomial

regression model to predict the reducing sugar yield with sulphuric acid as a function of the temperature (X1,
°C) and acid concentration (X2, %), which was given by:

Y =332+ 50X, - 25.99X, + 28.50X,X, — 34.31X,? - 18.06X,>
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The fitted model was evaluated by analysis of variance (ANOVA) at P-value 0.05. The predicting
and operating reducing sugar yield of longan tree trimming waste hydrolysis with sulphuric acid was shown in
Table 3.

Table 3 Comparisons of reducing sugar yield of longan tree trimming waste hydrolysis with sulphuric acid
from predict and experiment by response surface methodology

Temperature Acid Operating Predict
‘()SC) concentration reducing sugar reducing sugar  Error (0/%2%
il (g/L) (@L)
140 0.89 0.389 0.350
148 1.00 0.420 0.350

Longan tree trimming waste with 1 % sulphuric acid at 148 °C was the ogl;inﬁgﬁ%ondition for acid
hydrolyzation and 0.42 g/1. of reducing sugar was found.

3.3 Ethanol Fermentation W

Ethanol fermentation parameters from longan tree trimming wa e hydrolysis with sulphuric acid in

static condition were shown in Table 4. Ethanol was produced in ,’{27 q‘%urs. The 1.074 and 1.122 g/l of
@,

ethanol were found at 48 and 72 hours, respectively.
4

g, 4 vl
%:fﬁ? for 72 hours

Table 4 The parameters of ethanol fermentation in 500 ml fer;

' Ethanol Ethanol yield Productivity

Time Glucose Ethanol

(hours) (g/L) concentration (Yp/s) (g/L/h)
(g/L)
0 0 0
0.632 1.646 0.137
0.57 % 0.901 2.422 0.101
0.65 % 1.027 2.893 0.080
0.68 % 1.074 3.149 0.066
0.70 % 1.106 3.341 0.056

72 0.322 0.71 % 1122 3.484 0.048
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4. Conclusion

The response surface was an effective method to optimize the operation parameter including
temperature and acid concentration during the hydrolyzation of longan tree trimming waste. Under the
predefined with 1% sulphuric acid hydrolyzation of longan tree trimming waste at 148 °C, 0.42 g/l. of
reducing sugar was investigated. The ethanol fermentation from longan tree trimming waste in 500 ml
fermentor was done. The 1.074 and 1.122 g/l of ethanol were found at 48 and 72 hours, respectively. It was
indicated the longan tree trimming waste has potential of ethanol production.
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