Determining the Age of plant
and the Time Delay of Process
to Prevent Produced Loss of
Sugar Cane

by Adi Ruswanto

Submission date: 31-Mar-2023 11:17PM (UTC-0700)

Submission ID: 2052741690

File name: Ruswanto_Publish_2473-2478_|JPRSP12020351-11_September_2020.pdf (508.07K)
Word count: 3442

Character count: 17485



ISSN 0975-2366
DOI: https://doi.org/10.31838/ijpr/2020.SP1.351

aesearch Article
Determining the Age of plant and the Time Delay of

Process to Prevent Produced Loss of Sugar Cane
ADI RUSWANTO", SRI GUNAWANZ, EMMY HAMIDAH® IDUM SATIA SANTI*, BAMBANG HERI
ISNAWANS®
'Department of Agricultural Product Technology, Faculty of Agricultural Technology, Institut Pertanian
Stiper (INSTIPER), 55282 Yogyakarta, Indonesia.
24Department of Agrotechnology, Faculty of Agriculture, Institut Pertanian Stiper (INSTIPER). 55282
Yogyakarta, Indonesia.
*Department of Agrotechnology, Faculty of Agriculture, Darul Ulum Islamic University (Unisda) 62253
Lamongan, Indonesia.

partment of Agrotechnology, Universitas Muhammadiyah 55183 Yogyakarta, Indonesia.
*Corresponding Author
Email ID: adiroeswanto@gmail.com

Received: 10.04.20, Revised: 09.05.20, Accepted: 08.06.20

ABSTRACT
Sugar cane is a sugar-producing plant. Sugar needs in Indonesia have not been able to meet the needs of the
mmunity due to the low yield. The decrease in yield is due to delayed processing and incorrect harvest time.
is study aims to determine the age of sugarcane and the delay in the process of reducing yield. The research
was arranged in a factorial completely randomized design (CRn with three replications. The first factor is the
process delay time which consists of 0, 12, 24, and 36 hours. The second factor is the age of sugarcane which
consists of ages 10, 12, and 14 months. The results showed that delay in processing sugar cane affects briks
(%), pol (%), reducing sugar levels, and partial loss of sugar. Age of sugarcane affect briks (%), pol (%), reduce
the sugar content, and loss of sugar crystals. The decrease in yield was due to delays in processing and by the
age of the plant. The decrease in yield due to processing delays during the 12, 24, and 36 hours delays was
7.20, 6.71, 6.23, and 5.93% compared to direct processing. The decrease in yield due to plant age shows that
there is a significant difference. The highest yield was produced by plant age 12, 10, and 14 months with a yield
of 7.18, 6.58, and 5.80%. Processing delay causes a decrease in yield, and the age of |2 menths is the right time
to harvest sugar cane. In the future, it is expected that the yield can be maximum, so there is no delay in
processing for too long and the exact age of the plant is 12 months.
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INTRODUCTION

due to transportation problems, or waiting for

National sugar demand confinues to increase
reaching 10.3%, but that has not been maiched
my needs. This situation is caused by difficulties in
the supply of raw sugar cane, where only 60% of
the available capacity is available. This is
supported by the fact that many closed sugar
trays do not operate due to a lack of raw material
for sugar cane. For example, in Indonesia, direct
consumption is 2.5 million tons, and industrial
consumption is 0.7 million fons. Meanwhile, the
production capacity of around 1.8 million tons or
half the installed capacity of sugar factories, or
also 72% of the needs of direct household
consumption (Supriyadi et al., 2018; Paul and
Purwono, 2018). In the sugar cane processing
factory, the product affected by raw materials
must be of good quality. Without quality raw
materials, it is impossible that quality of the
sugar obtained is also good (Vera-Gutiérrez et
al., 2019; Xiao ef al.,, 2017). After harvesting

sugarcane, some are not processed immediately

processing at the sugar factory (Ningsih et al.,
2018; Hunsigi, 1993). Poor maintenance will also
cause the plant to produce less sugar, causing
inefficiency in the mill grinding sugar cane
because the sugar cane which gets dirty will be
reduced and the presence of high reducing sugar.
The decline in the quality of sugarcane quality
directly causes inefficency of the factory,
however, the sugar factory must continue to
process the sugar cane, whatever happens, there
is no other choice. So that it can be said by the
preparation of quality raw materials (good raw
material) will cause the acquisition of high sugar
yield, and sugar loss before processing can also
be reduced to @ minimum. According to Mazwan
and Masyhuri, (2019); Rum et al. (2019), the
quality of raw materials/sugarcane is a problem
that is closely related to the yield and quality of
the sugar produced. Some factors that can affect
the quality of raw materials are sugarcane that is
late brought to the factory or sugarcane that is
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late for processing (Maldaner and Molin, 2020;
Rum et al., 2019; Vera-Gutiérrez et al., 2019;
Kustiyo and Arkeman, 2019; Hunsigi, 1988). For
this reason, a study was conducted with the aim
of this study was fo find out the percentage of
quality degradation and the pofential loss of
crystalline sugar caused by sugar cane level due
to delay in the process and the level of cane to be
processed (raw material).

MATERIALS AND METHODS

Materials and tools: The material used by
sugarcane stems in the Jogjokarta region of
Indonesia. Chemicals are alcohol, H:SQC4,
Nas5:0,, starch, potassium oxide standard
glucose derived from MERCK. Tools used:
refractometer, digital scales, glassware, sugar
cane mill, dan spectf@®hotometer.

Experiment design: This study uses a completely
randomized design (CRD), consisting of fwo
factors, the first time the processing delay consists
of no processing delay, 12; 24; and 36 hours.
The second is the maturity factor of sugarcane
stems (based on the age of the plant), consisting
of under-maturity (around 10 months), optimal
maturity (around 12 months), and over-maturity
{around 14 months).

Research procedures: This research starts from
determining the location of sugarcane sampling,
carrying out sugarcane according to treatment
and placing an open place and evaluating
observations at a time without delay, delay of 12;
24; and 36 hours, then analyzed by using briks
using  hand-refractometer, reducing  sugar
content, pol, and yield.

Observed parameters: Observed parameters:
pol (Xiao et al., 2017; Lamhot, 2006), reducing
sugar confent (AQAC Infernational, 2005), briks
{Lamhot, 2006; Xico et al., 2017), yield (Lamhot,
2006; Kuswurjanto, 2015), performed 3 times.

aﬁsﬁcal analysis: The observation of data was
analyzed using analysis of variance (ANOVA) at
5% significant levels. To find @bt the difference
between treatment was used Duncan's multiple
range fest (DMRT) at 5% significant levels (Paiman
& Effendy, 2020). The data were analyzed using
software of SPSS version 25.

RESULTS AND DISCUSSION

Based on the results of research and statistical
analysis on several parameters of observation.
The results of DMRE at 5% significance level in all
of the parameters can be seen in Table 1.

Table 1: Relationship delay time process and plant age in all of the parameters

Treatment Parameter

delay process | Briks (%) Reduction Pol (%) Yield (%)

(Hours) sugar (%]

0 20.09 | = | 2.48a | 3.09 | = | 0.78a | 12.28 | + | 2.20a | 7.20 | = | 0.88a
12 1977 |+ 12.42b | 3.33 | + | 0.59b | 11.29 | = | 1.85b | 6.71 | = | 0.82b
24 1886 |+ | 1.92c | 410 |+ | 0.71c | 946 | £ |1.6%9 |6.23 | = | 0.57c
36 18.10 | + | 1.64d [ 4.66 | == | 0.66d [ 8.15 | + | 1.46dp | 5.93 | + | 0.51d
Plant Age

(months)

10 1679 | = | 0.44p | 3.25 | + | 0.64p | 8.62 | £ | 1.24p | 6.58 | = | 0.64p
12 20.69 | = | 1.199 | 3.58 | £ | 0.869 | 12.1 | *|1.95q |7.18 | = | 0.69q
14 20.14 | += | 1.08r | 4.55 | = | 0.67r | 10.2 | + | 2.36r | 5.80 | + | 0.35r

Numbers tollowed by different letters in the column indicate significant differences af the 5% level.

Briks (%)

Briks show the amount of solid including sugar
and non-sugar dissolved in the sap (the liquid
produced by sugar cane extraction). Table 1.
shows the two factors. namely the delay in the
process and the age of the plant (maturity level)

of sugarcane affect the briks value (%). The longer
the processing delay. the lower the briks (%). On
the age factor of sugarcane. it also showed an
effect on decreasing briks (%).The relationship
between briks with the process of delay and age
of plants (maturity) can be seen in Figure 1.
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Fig.1: Relationship between briks and process delay and plantage

The fendency to decrease briks value (Figure 1).
can be caused by some types of saccharose
sugars being converted info simple sugars. such
as glucose and fructose due to the hydrolysis
process. Supriyadi et al.. (2018). that some of the
factors that can couse a decrease in the quality
and quantity of palm fruit sap are due to raw
material in confact with air/oxygen for too long.
the presence of water. can also be a temperature
that continues fo increase. According to Ningsih
et al.. (2018); Paul and Purwono. (2018).
Sugarcane immature sugar content is lower
because it is still in the phase of forming sugar in
sugarcane stems from photosynthesis. In
sugarcane through cooking there is a decrease

due to sugar cane past the maximum formation
period. Sataed Rum et al. (2019); Hunsigi.
(1993). that sugar cane when growing is followed
by an increase in sugar content as a solid. But
after disposal begins. the sugar confent in the
sugar cane will be used for the process.

Pol (%)

Pol shows the amount of saccharose sugar
contained in the sap. The results showed the
processing delay and the age of the plant
{maturity) of sugarcane affect the pol value (Table
1). It can be seen clearly in Figure 2. the longer
the process delays the decline in the value of pol
(%). at the age of 12 months the highest pol (%).

16
14
12

10

pol (%)

(4] 12

-=@== 10 months

Delay time process (hours) and plant age (months)

24 36

~—& - |2 months —&— 14 months

Fig.2: Relationship between polls with processing delay and plant age

This is due to the change in saccharose into
monosaccharide-reducing sugars such as glucose
and fructose. The process of hydrolysis of the
saccharose sugar found in the sap that is in the
sugar cane can be changed to reduce the sugar
(Maldaner and Molin. 2020; Sahu. 2018). In the
level of sugarcane maturity level. changes in the
value of pol (%) can be caused when cutting
before the optimum cooking of the sugar cane
plant is still in the process of forming the inifial
sugar. so the saccharose/pol content is sfill small.
Unlike sugarcane over-maturity (age 14 months).
the decrease in pol is not large. due to the flower

formation process (Eka et al.. 2016; Mazwan and
Masyhuri. 2019). The sugar that is in the sugar
cane in the ripe cane is used for flowering
activities/processes so that there is a decrease in
sugar content or the value of saccharose (pol) (%)
is decreased.

Reducing sugar content (%).

The two factors. namely the processing delay and
the age of the sugarcane plant affect the reducing
sugar levels. This can also be seen in Figure 3
below. Due to the delay in the process of making
the sugar contained in sugar cane stems break
down by hydrolysis which makes sugars into
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sugars especially reducing
sugars namely  glucose and  fructose
(Waclawovsky et al., 2010; Xiao et al.,
2017 ;Praseptiangga et al., 2018). As a result of

monosaccharide

sugar damage. changes in the saccharose sugar
are reduced to monosaccharides. namely glucose
and fructose (reducing sugars).

6
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24 16
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Fig.3. Relationship of reducing sugar levels with process delay and plant age.

For the age/sugar cane level factor. the increase
in reducing sugar levels is in line with the age of
the plant. At the beginning of growth. sugar
production will be relatively small. so that the
content of monosaccharides is still small. Different
levels of opfimum maturity (age 12 months) the
amount of sugar formed is high. followed by the
f@ntent of monosaccharide/reduction sugar (Rum
et al.. 2019; Ningsih et al.. 2018; Slamet et al.,
2019).

The increase in reducing sugars is because a lot
of sugars are converted info monosaccharides
including fructose and their glucose is a group of
reducing sugars as well. Sugar cane will start the

process of forming sugar from young plants
whereas when it goes beyond the harvest period
I? type of sugar monosaccharide increases
(Velésquez et al.. 2019; Vera-Gutiérrez et al..
2019).

Yield (%).

Loss of sugar crystals based on the difference in
yield (%). Table 1 shows that the processing delay
and plant age (maturity) affect the sugar yield (%).
it appears that the longer the processing delay.
there is a decrease in sugar yield and the age of
12 months the highest yield (Figure 4).

B O .
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—

Yield (%)
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Fig.4: Relationship between yields and processing delay and plant age.

The loss of sugar crystals based on the 12-hour
late yield is 0.49%. the 24-hour late sugar loss is
0.97% and the 36-hour process delay reaches
1.27%. Reduced yield due to the presence of

saccharose sugar hydrolyzed into
monosaccharides, especially reducing sugars
(glucose and fructose). Xiao et al, (2017;

Maldaner & Molin. (2020). there is damage to
saccharose sugar due to the hydrolysis process.
which changes to reducing sugar so that the
sugar crystal decreases. due to reducing sugar it
is difficult to become sugar crystal.

According to Kuswurjanto. (2015); Eka et al.
(2016); Maldaner & Molin. (2020). changes in
yield are in line with the level of plant age. At the
beginning of the growth of sugar cane plants will
produce sugar stored in stems which are relatively
small in number. so that the content of
disaccharides is still small.

Different things are seen in optimum chemistry.
here the amount of saccharose sugar formed is
high so that the yield increases. In sugarcane over
maturity. sugar yield decreases because a lot of
saccharose sugar in the sugar cane is used
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flowering. The potential loss of sugar crystals due
to different levels of maturity at harvest (Table 1).
calculated by looking at the difference in yield
sugarcane is not ripe (age 10 months) there is a
loss of sugar crystals of 0.60%. If the harvest is
late (age 14 months) then the sugar loss reaches
1.38%. Eka et al. (2016); Vera-Gutiérrez et al.
{2019); Kuswurjanto (2015). that the formation of
sugar in sugar cane starts when the plant is
carrying out the process of photosynthesis while
when its age exceeds the harvest period there will
be a decrease in its sugar content because it is
used for the process of flower formation. So the
sugar yield will also decrease later.

3

gONCLUSION

Based on the results of research and discussion
and observations that have been made. it can be
concluded that delay in processing sugar cane
affects briks (%). pol (%). reducing sugar levels
and partial loss of sugar. Age of sugarcane
affects briks (%). pol (%). lower sugar content. and
loss of sugar crystals. The decrease in yield was
due to delays in processing and by the age of the
plant. The decrease in yield due to processing
delays during the 12. 24. and 36 hours delays
was 7.20. 6.71. 6.23. and 5.93% compared to
direct processing. The decrease in yield due to
plant age shows that there is a significant
difference. The highest yield was produced by
plant age 12. 10. 14 months with a yield of 7.18.
6.58. and 5.80%. Processing delay causes a
decrease in yield and the age of 12 months is the
right time to harvest sugar cane. In the future. it is
expected that the yield can be maximum so there
is no delay in processing for too long and the
guc‘r age of the plant is 12 months.
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