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ABSTRACT

This study evaluates Orange mesocarp as a fee# &toproduction of glucose syrup using Trichodermeesei .
The material was crushed to 100 — 15® 200 — 25Qumand 300 — 425um particle sizes and fed into adzotor
where delignification was effected. The orange magn enzyme, and buffer were both incubated ¥ 3@gether
in different substrate particle sizes. The samplese agitated at intervals. Samples were drawn dlucose
analysis using a 1ml cuvette. The result shows dkahe particle size range reduces from (300-42%)through
(100-150) um, the glucose concentration increasau fL.06mmol/L to 3.4mmol/L.
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INTRODUCTION

Sweet orange (Citrus Sinensis) production in Neg&isignificant, with heavy direct consumption guienarily to

few and small capacity processing industries wisimhvert the fruits to juice, concentrates and cdrfngt. Nigeria

produces 3% (1.98million) tones of fresh citrusthie world, and Africa produces 5.6% (3.741millidopnes of
varieties of citrus fruits of which Nigeria contutes 3,240,000 tonnes [4,8]. Orange mesocarp, geywasduct from
citrus processing factories and farmers, is partlgd for animal feed. However, a larger part ef ¢lirus waste
produced, (about 66 million tonnes) annually [9,19]still being discarded to nature, causing enviental

problem.

Orange mesocarp contains various carbohydrate gof/Rarticularly, its cellulose content rangesveen 30-60%
[7,10], which makes it an interesting choice fooguction of metabolites such as fermentable sugaisethanol by
appropriate micro-organisms. As it is the case o$nexisting biological fermentation process, thagonsetbacks
in the development of cellulosic conversion tecbgglare primarily the complex nature of the celd@structure
and it's resistance to degradation, due to hydrogending. Other difficulties include the limited mber of
commercially available enzymes capable of digestielfulose and the high enzyme loading requirememtpled
with the long period usually needed to attain apregable conversion level [1,6]. In other to addrehese
problems, researchers have alternatively used Ilgoleddlulose, filter paper, saw dust and animaldselastes,
obtaining impressive results [5,12].

Trichoderma reesds a mesophilic and filamentous fungus. It issmamorph of the fungudypocrea jecorinaT.
reeseihas the capacity to secret large amount of cdjfiikoenzymes (cellulases and hemicellulases). rofial
cellulases have industrial application in the cosiam of cellulose, a major component of plant késs) to glucose.
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Recent advancement in the biochemistry of cellulseymology: the mechanism of cellulose hydrolysisain
improvement, molecular cloning and process engingeare bringingT. reeseicellulases closer to being a
commercially viable route to cellulose hydrolysislajor advances have been made in the isolatiofrichoderm
mutants [2].

Novozyme reported studies on enzymatic hydroly§isetlulose usindrrichoderma reesetellulase. Also enzyme
and chelating agents in cotton pretreatment has tegorted by Emiliat al.,(2001). Waag et al., (2005) studied the
efficient cellulose production from corn straw Bsichoderma reseeiAderemi et al., (2008) studied the kinetics of
glucose production from rice straw Bgpergillus nigerLittle information, however, exist in literature remerning
the effect of particle size on hydrolysis of glyictis bond of orange mesocarp. It is therefore gbal of this
research to study the conversion of a chemicadigtéd orange mesocarp to glucose using cdltiohoderm reesei

MATERIALSAND METHODS

Orange mesocarp were collected, ground into parsizes (B P,, P;).The particle sizes of the orange mesocarp
was selected by passing them through differentesgixes. These particle sizes were pretreatedhriey tdistinct
pretreatment agents (SAC); sodium hydroxide, amen@md calcium hydroxide. Pretreatment breaks ddven t
lignin, allowing access to the cellulose and hefthiteses. This increases porosity and reducesilosk fibre
crystalinity (tightly packed crystallites) (McMillga 1994). The hemicelluloses and cellulose are s¢parated from
each other allowing for more efficient access byrbiysis enzyme. Applying the method used by Yaketlsl,
(2001), 4g of orange mesocarp (OMP) was weighad, @e-treated at varying pretreatment conditidh&N],
0.2M, 0.3M and 0.4M) Sodium hydroxide (NaOH) andtizan hydroxide Ca(OH)at 106C and time (15, 20, 25
and 30mins) in different runs.

In a typical run 4g of OMP was weighed into a 25@mhical flask and 20ml of 0.1M NaOH was addedisWas
heated in a hot plate with stirrer model (MR 3089 dt 100C for 15munites. Then the pretreated orange megocar
was washed free of base with de-ionized water. Hilesamples were dried in an oven model M250-VB@E for
48hrs. The samples were then kept in white polyetteybags in the laboratory stock for further use.

Additionally, the ammonia steeping method too wapleyed to delignify the orange mesocarp. Thégdédled

mesocarp was treated with 0.3M HCI acid at’@ebr 1 hour to remove hemicelluloses. The pretegaellulose
was washed with de — ionized water to remove residaid. All samples were dried in an oven atGeor 48
hours and kept in the laboratory stock for furthee.

The treated particle size ranges (1004150200-25@m, and 300-425m) alongside the untreated ones of the same
size range was then hydrolysed and analysed farogii production (Wen et al., 2004). The orange o&po
(substrate), enzyme, and buffer were both incubate8?C together in different substrate particle sizebe T
samples were agitated at intervals and after 4shoerval, up to 72 hours, samples were drawngfacose
analysis using a 1ml cuvette. Into the 1ml cuvettal of sample and 40Ql of glucose reagent was added and
absorbance was taken at 540nm using a Jenway Qel@i (Model 6051). A control (substrate and byffer
otherwise called spectro-zero was used to setdlwimeter at zero absorbance. The linear gluctesedard was
used to translate the absorbance values into gtucomscentration equivalence. Glucose concentrdtiom the
absorbance values was calculated. Then the effgetrticle size was studied.

RESULTSAND DISCUSSION

Particle size ranges of 100 — 150 pm; 200-250 pan38® — 425 pm were studied. The correspondindtrefthis
study is presented in Tables 1,2 and 3.

From the results, it shows that as the particle sange reduces from (300-425) um through (100-150) the
glucose concentration increased from 1.06mmol/8.4anmol/L. This may be due to the following reasons

* Increase in surface area available for enzymelafijc
* Increase in activity of the enzymes.
* Increase in the accessibility of glycosidic bortésto the cellulose complex [7].
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» Availability of cellulose in the medium.

» Elimination of air-liquid interface by covering theactor.
» There is reduced enzyme deactivation due to cogeha reactor, avoiding the enzyme surface intenaand

by reduced shaking of the reactor.

Table1: Effect of Particlesizein Ca(OH), Treated M esocarp

Time/hr P1 P2 P3 Ul U2 u3
0 0.2134| 1.4938| 0.8536 | 0.4268| 0.8538 | 0.4268
4 1.2804 | 1.9206 2 1.067 | 1.0715| 0.6402
8 3.201 | 1.9206| 2.314 | 1.4938| 1.7072| 1.067
10 3.4144] 1.9206| 2.3474| 1.7072| 1.9206 | 1.2804
24 3.201 | 2134 | 2.134 | 1.7072| 1.9206| 1.7072
28 3.201 | 2.3474| 2.134 | 1.7072| 1.9206| 1.7072
30 3.201 | 2.3474| 2.134 | 1.4938| 2.134 | 1.7072
32 3.201 | 2.3474| 2.134 | 1.4938| 2.134 | 1.7072
34 3.201 | 2.3474| 2.134 | 1.4938| 2.134 | 1.7072
48 3.201 | 2.3474| 2.134 | 1.4938| 2.134 | 1.7072
52 3.201 | 2.3474| 2.134 | 1.4938| 2.134 | 1.7072
58 3.201 | 2.3474| 2.134 | 1.4938| 2.134 | 1.7072
72 3.201 | 2.3474| 2.134 | 1.4938| 2.134 | 1.7072

Isolated cellulase enzyme=0.1g

Substrate=2.0g
pH=4.5

Temp=37C

A=540nm

size=P1-P2

U1, P1 =100-150m
U2, P2=200-25um
U3,P3=300-425um
U= Untreated Orange Mesocarp

P= Treated Orange Mesocarp

Table 2: Effect of Particle sizein Ammonia Treated M esocar p

Time /H P1 P2 P3
0 0.4268 0 0.2134
4 2.3474| 1.2804 | 1.2804
8 2.7742| 1.9206 | 1.9206
10 2.5608 | 2.3474| 2.134
24 2.3474| 1.4938| 1.067
28 1.9206 | 1.4938| 1.067
30 1.9206 | 1.4938| 1.067
32 1.9206 | 1.4938| 1.067
34 1.9206 | 1.4938| 1.067
48 1.9206 | 1.4938| 1.067
52 1.9206 | 1.4938| 1.067
58 1.9206 | 1.4938| 1.067
72 1.9206| 1.4938| 1.067

Isolated cellulase enzyme=0.1g

Substrate=2.0g
pH=4.5

Temp=37C

A=540nm

size=P1-P2

P1 = 100-15@m
P2= 200-250um
P3= 300-425m

Low glucose production after optimum value may il be as a result of conversion of formed sugtr other
products [5,13]. This is in agreement with the wagkorted by Aderengt al (2008) on the hydrolysis of rice straw
for glucose production, where it was observed #sathe particle size was reduced from 425 to 75pergtucose

concentration rose from 3.2mg/dl to 5.0mg/dI.
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Table 3: Effect of Particle sizein Sodium Treated M esocarp

Time /H P1 P2 P3
0 0.6402 | 0.2134 | 1.2804
4 1.4938| 1.4938| 1.4938
8 1.9206 | 1.7072| 1.4938
10 1.920¢ | 1.707Z | 1.493¢
24 1.9206 | 1.7072| 1.7072
28 1.9206 | 1.4938| 1.7072
30 1.7072| 1.4938| 1.9206
32 1.7072| 1.4938| 1.9206
34 1.7072| 1.4938| 1.9206
48 1.707Z | 1.493¢ | 1.920¢
52 1.707: | 1.493¢ | 1.920¢
58 1.7072| 1.4938| 1.9206
72 1.7072| 1.4938| 1.9206
Isolated cellulase enzyme=0.1g
Substrate=2.0g
pH=45
Temp=37C
A=540nm
size=P1-P2
P1 =100-15@m
P2=200-250um
P3=300-425um

The results show that, for all the three particte sanges, 100-150, 200-250 and 300-425 micromitterl00-150
micrometer particle size yielded the highest glecosncentration due to increased surface area.

CONCLUSION

The study clearly reveals that particle size ofshbstrate (Orange mesocarp) affects the concemtrat glucose
produced from it. As the particles size range reduthe glucose concentration increases.
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