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ABSTRACT

This paper introduced the development and effectiveness of discorine
removal machine for Dioscorea hispida tubers. Dioscorea hispida is aso
known as ‘ubi gadong’ isalarge tuber, underground tubersthat have fibrous
root, the tuber are produced near the soil surface and are extremely
poisonous, alkaloid that is dioscorine. The tubers are sliced into small
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pieces before wash by flowing water using the machine, the circulation of
water play important roleintheoperation. The tuber maybe easily rub each
other during water circulation and make the dioscorine morefaster to move
out from tuber. Asaresult for this study, the measurements on water quality
of washed tubers are showing the effectiveness this machine application.
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INTRODUCTION

The essential ness of agricultureshownwithinthe
righteous book of Al-Quranwhichisthereare about
e ghty three sentencesmentioning about agriculturelike
plant asindicated as benefit of mankind. Dioscorea
hispida (Ubi Gadong) isapoisonous plant where sci-
entific studieshave shown that itstuber containstoxic
poison and can be consumed after the poison of isre-
movedwhichtraditiondly thetubersput onflowingweater
of therivesin severd days. Theseplantsarenormally
foundinwildlifeforest and could potentidly replacethe
primary daily food.

Thisdeveloped machineisused toreplaceand re-
duce the human work in the production, operating by
circulation of water and fully automated.

A water pumpisused to movefluid by mechanical
action, pump operate in some mechanism such asro-
tary and used energy sourcelikeelectricity to perform
mechanica work that can makethefluidismoving. A
solenoid valvesareused to control water inlet and wa
ter outlet, it can be on (open) and off (closed) auto-
matically for control input and output signal fromthe
sensor. A solenoid va veisan el ectromechanicaly op-
erated va vethat controlled by andectric current through
asolenoid. Vavesmechanicaly open and closed when
receivemechanica energy that hasconvert fromanelec-
trica energy.

LITERATURE REVIEW

Prior to processing the fruits and vegetables are
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washed and rinsed by means of flumes, soak tanks,
water sprays, flotation chambers, or any combination
of these methods. Great quantities of water are used.
Detergents and ultrasonic techniques are also being
tested for increased cleaning efficiency. Blanchingis
accomplished by putting the productsin contact with
water or steam. Inamost al casesfor preparation of
vegetablesto befrozen, itisimperativethat the blancher
processes beterminated quickly.

The system of washing represented in the product
brushed and di splaced by the moving brush until arriv-
ingto dryer sheet. Thedischarged out, sotheforeign
materia sareremoved from the surface of the product
or dissolvingin discharged water. Thewater discharged
after washing through thefilter that removesthe sus-
pended materialsfrom the water. The cleaned water
pumped to thewashing machineoutlets. Theturbidity
measuring deviceused is Japan Mode. HORIBA with
High sengitiveturbidity sensor ranged between 0 and
1,000 NTUs(Nephelometric Turbidity Units) wasused
to check water quality!¥,

The processof potato washingonvibrating devices
of continuousaction, develop and produced at the de-
partment of equipment of working chamber. With the
increasing the vibration intensity, the tuber adhesion
decrease and they begin to loose the contact with the
vibrating working chamber, potato loosening and in-
tensivecirculationtakeplace, it favor quditativewash-
ing. Thespeed of tubers movement inthe washer was
determined by means of measurement of time during
which the marked tubers passed the working cham-
bert?,

Instantaneouswater quality measurementsinclude
any measurementstaken by field instruments, such as
single- or multi-parameter probes. Dataarerecorded
on afidd sheet, discharge measurement sheet, or habi-
tat assessment sheet. In-situ water quality parameters
may includewater temperature, pH, dissolved oxygen,
specific conductivity, and turbidity and percent oxygen
saturation. Turbidity isan optical property of water that
causeslight to be scattered and absorbed rather than
transmitted in straight linethrough the sample?®. Itis
caused by themol ecul es of water itsalf, dissolved sub-
stance, organic and inorgani ¢ suspended matter. All tur-
bidity measurementsdetect the amount of light either
transmitted through or scattered by the particlesina
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sampleof water'. Over the past several decades, in-
strument technol ogy has advanced dramatically and
many turbidity measurement techniques haveresulted.

The best accounts of detoxification of D. hispida
aregiven by Ochseand van den Brink. Onemethodis
to cut thetubersin pieces, cover thesurfacewithwood
ashesfor 24 hours, and then stegp them in seawater for
severd days. The piecesarethen washed with fresh-
water and dried®.

METHODOLOGY

Discorineremovd systemisamachinethat used to
removethediscorinewiththewater. Itisasmplema
chinewith two tankswhich the upper tank used to hold
ubi gadong and water and lower tank consist of water
pump. Thediscorineremova systemisdependsonthe
electrica power supplier tofunction. Discorineremova
machineisamachinethat included several electronic
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components for automation to removethediscorine
found inubi gadong whichistoxic. Figure 1 show the
agorithm processfrom devel oped stand donemeachine.

Figure 2 showsthe overview of devel oped stand
alone machine. The sensorsplay animportant rolein
managestheinput and output source”. Controller with
timer isasoimportant in managethetiming whenwater
will berenewed and removed. Water pump provides
water forcewhichwill causetherotation of water. A
few modificationsmay hel pimprovethemachineto op-
eraemoreefficiently®.

Figure?2: Showstheoverview of stand alonemachine

After runthemachine, thewater qudity of discorine
wasteismeasureby usingwater quaity checker tomake
surethe poisonisout and to measure the effectiveness.
Parameter measurement commonly made for water
quality istemperature, pH, conductivity and dissolved
oxygen. Water quaity isreferringtothebiologica char-
acteristic, physical and chemical properties. Inwaste
water contain total solid may refer to matter total sus-
pended solid, materialswhich arenot dissolved inwa
ter that cannot filterable and total dissolved solid, ma-
terialsthat are completely dissolved inwater. We use
natural tap water as a control to measure the water
quality of Dioscorea hispida waste. For thisexperi-
ment we are used 4 contai ners which content 2kg of
dliced tuber, with mixed with 1kg of salt and 1kg sour
pieceson each. The container A and B are soaked with
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24 hourswhile C and D are soaked within 48 hours.
Each dliced tubers on each containersare then soaked
with 30 liter tap water on every day within 3 day. All
measurements on water soaked with dliced tuber are
measure and record asin TABLE 1.

RESULT AND DISCUSSION

Figure 3, 4 and 5 show the ph, turbidity and con-
ductivity measurement with soaked water of diced tu-
bers.

ph VS Days Soaked
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Figure3: ph valueversusdayssoaked

From Figure 3thevaueof phonall containersof
A, B, Cand D having strong rel ationship with thenum-
ber of dayssoaked. Theregressionvaueof R2ismore
than 0.8 asindicated 0.86. Thisstatement alsoissame
that mentioned by Hudzari €t. d., which stated that the
discorin of toxicintuberswill further removed if alot of
water isapplied®.

From Figure4thevalueof turbidity onal contain-
ersof A, B, C and D having maximum on first day

Turbidity vs Days Soaked
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TABLE 1: Measurementsof water quality

Container Days soaked pH Conductivity Turbidity Dissolved Oxygen Salinity
1 2.2 100 99 0 4
2 4.1 55 11 0.1 0.3
2 4.3 4.1 72 0.2 0.2
2 4.8 12 19 0 0.1
A 3 4.7 0.73 39 -0.2 0
3 5.8 0.17 21 0 0
3 5.9 0.08 21 0 0
4 6.3 0.09 5 0.1 0
4 5.7 0.36 53 0 0
4 6.6 0.05 15 0 0
1 21 100 99 0 4
2 3.9 5.8 21 0 0.3
2 5 34 76 0 0.2
2 4.2 1.8 9 0 0.1
B 3 4.3 11 7 0 0
3 4.7 0.25 9 -0.2 0
3 5.6 0.09 6 0 0
4 53 0.05 19 0 0
4 6.2 0.04 6 -0.1 0
4 6.4 0.04 17 -0.1 0
1 2 100 99 0 4
2 3.8 7.4 74 0 0.4
2 3.7 6 18 -0.1 0.3
2 3.8 33 14 0 0.2
c 3 5.6 0.49 28 -0.1 0
3 5.9 0.14 20 0 0
3 55 0.07 22 0 0
4 6.5 0.04 16 0 0
4 6.6 0.04 26 -0.1 0
4 6.6 0.04 19 0 0
1 21 100 99 0 4
2 4 5.6 86 0 0.3
2 4 3 36 0 0.2
2 3.9 2.7 16 0 0.1
D 3 4.7 0.4 13 -0.1 0
3 5.1 0.14 5 0 0
3 5.4 0.07 25 -0.1 0
4 6.6 0.05 37 0 0
4 6.4 0.04 19 0 0
4 6.1 0.05 10 -0.1 0

soaked. Otherwise there is no relationship between
numbersof dayssoaked with turbidity vaue. Whilefor
Figure5 strong rel ationshipsisfound between the con-
ductivity of water with the number of dayssoaked. The
regression rel ationship of 2nd polynomial order stated
morethan 0.8 asindicated in Figure5.
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Theremova machinedeve opedinthisstudy isused
to remove the toxic; thereis alkaloid in Dioscorea
hispida, thea kal oid need to detoxification for safety
before used. Thewater isadded inthe machine, also
dicetuber and make surethe machineisworking and
circulatethewater; power of pump isused to supply
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Conductivity VS Days Soaked
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Figure5: Conductivity valuever susdayssoaked

the power. Thisdevel oped machinewhich used only
not morethan 60 literstap water and within 6-7 hours
operation to removetoxic from 2kg of diced tubers.
Using thismachinetheremoval of akaloid moreeffi-
cient if compareto traditional method, it also can save
theoperationtime.

CONCLUSION

The essential ness of agricultureshownwithinthe
righteous book of Al-Quran whichisthereare about
e ghty three sentencesmentioning about agriculturefor
mankind seethegreatness of Allah subhanahuwaataa.
Thisdevel oped machineis used to replace and reduce
the human work inthe production, operating by circu-
lation of water with fully automated operation that the
farmers should havefor tubers processing of detoxifi-
cation ontheir home.
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