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ABSTRACT

The contains of ordinary Cane juice (OC) has chemical composition of cane juice: Sucrose,
Glucose, Fructose, and Starch, Salts, Organic acids, Protein, Gums, Wax, Water: 60 - 70% ),
Bacteria® and Fungi®. The ultrasonic cavitation technique and potensial Hydrogen (pH) detection
of OC by: The dipped piezoelectric (“DP”), the floated liquid transducer of crude palmae oils
(“FCPO™) or the floated liquid transducer of virgin coconut oils (VCO) and dipped piezoelectric
(“FVCOP”) ware ultrasonic transducers in OC with 48 kHz, 5 Vpp, 5 Vdc, sinusoidal waves from
function generator, the speed of sound in the air at 343 m/s, 20 °C*, that were stabilizing pH value
after storage and the positive control was cane juice without ultrasonic exposured. The result of the
OC pH in test tube at room temperature in difference transducers concepts: a. The OC pH graph in
0 — 3 hours for linier equation it turns out that “DP” is very highest than “FVCOP”, and “FVCOP”
is high than “FCPO”, where “FCPO” is the same as “OC”, b. The OC pH graph after storage 1 — 5
days for exponential equation it turns out that “FVCOP” is first rangk than “FCPO” second rank,
“DP” is third rank, and the “OC”is fourth rank, the “FVCOP” is OC extractor that produces normal
pH values, no microbes and good intensity.

Key word: Cane juice, Piezoelectric, Crude Palmae oils, Virgin Coconud oils, Potensial Hidrogen,
Ultrasonic.

INTRODUCTION

Morphology of Cane stems was
straight up (3 - 5 meter), slim,
unbranched, hard structure, hard skinned,
and black to light green skin” as like dark
green skin, yellow, purple. It contains of
sugarcane as like: Sukrosa, Glukosa,
Fruktosa, Starch, Salts, Organic acid,
Proteine, Gumm, and water: 60 — 70 %"
or 60 — 70 mL in 100 g OC, as like density
of water = 1 g/L in 4 °C”. Whereas the
taxonomy of Palmae that can be produccs
CPO has Kingdom = Plantae, Sub
kingdom: = Viridi Plantae Devisi =
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Magnoliophyta, Kelas = Liliopsida, Ordo
= Arecales, Famili = Arecaceae, Genus =
Elaeis Jacq, Spesies = Elaeis guineensis
Jacq?, and the taxonomy of Coconut that
can be produccs VCO has Kingdoms:
Plantae, Devisi: Spermatophyta, Kelas:
Magnoliophyta, Ordo: Arecales, Famili:
Arecaceae, Genus: Cocus, Spesies: Cocus
nucivera®.

Generally: 1. The density of two types
of oils as CPO'" and VCO" had the
classic phenomenon that the oils density
were small than density of OC, so the 1 ml
oils floated in 10 ml OC and no reaction
among two liquid in test tube, 2. The pH
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value of fresh OC'?, fresh CPO and fresh
VCO without ultrasonic exposure had
same at 5 point, while the herbal has a lot
of Bacteria®, Fungi® and others, their can
be survive'® and grown, so they’ld be
move independenly in chemical particles
of OC, because no ultrasonic and the
valency electron of atom or molecular
chemical has natural spin vibration in
outer line of them', 3. The old theory of
cavitasion in liquid (without ultrasonic)

Surrounding liquid

was phenomena a bubble imploding close
to a fixed surface generating a propeller of
jet pomp (in 4 step) of surrounding liquid,
that was from high-speed pump
(clockwise rotation) of fluid impact on a
fixed surface” (pic. 1), that was collision
between the propeller pump and liquid by
Pascal theory (1623-1662), that formula
has P = F/ A, notes: P = Pressure (Pas), F
= Forces (Newton), A = Areas (meter?).

Increased static pressure
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Pic-1. Cavitation bubble imploding close to a fixed surface of surrounding liquid by propeller of jet
pomp” (Web source'®).

4. The new phenomena of cavitation was
“DP” into some liquid (as: Manihot
utillisma juice®, OC® and VCO) where
“DP” made from two circle of Cuprum
(Cu) metals (called condenser) and among
of two Cu metals has dielectrikum
material (from hout vrij schrijf papers 70
gram), there’ld bc connected by Cu wire
as cathoda polar and the serounded of
condenser has circuler Cu wire as anoda
polar. There’ld be connected by function
generator and signal criteria of generator
resouce specially”, ie: a. Signal: Sinusoid
(selected), Square, triangle, b. Frequency:
infrasonic, sonic and ultrasonic (selected
48 kHz), c. Range intencities: 0 — 20 Vpp
(5 Vpp), d. Range voltages: 0 — 10 Vdc (5
Vdc), e. Range phase: 0 — 90 (0°), and the
work consept 2 polars of piezoelectric
connect to polar of probe this instrument
and the speed of sound in the air at 349,29
m/s, at room temperatur®?.

The reaction two surface among Cu plates
(piezoelectric) and liquid (OC solid
molecular and microbes) had mechanical

collision two particles among OC
composition and Cu particles from
condenser piezoelectric. The working
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principles of ultrasonic in piezoelectric
condenser had two area some effect of
contraction area and dilation areas in
coordinate at circle flat condenser area, as
like knowed of contraktion has identic as
resource of frequency and ultrasonic (pic
2). Then after “DP” (cavitation) dipped
into liquid (as: OC or VCO) then it was
made gratings of Cu (identic in
longitudinal wave theory as same as
electromagnet wave) and after that its has
collision between static particles Cu on
area contraction and some liquid particle
OC in this area and continue to distribute
them to other static particles or microbes
in OC. This phenomenon as like the
Huygens theory and gratings as like the
interference theory in transversal wave to
change in longitudinal (mechanic) wave
by piezoelectric (pic. 3). The explaination
of some gratings in condenser (circle) Cu
plat had a lot circle holes or cracks as like
linier interference Fresnel. The review
phenomena ultrasonic that as like
contraction — dilation of sound wave in Cu
plate in abis (X) — ordinat (YY) or gratings
circle area, so that was side view cutout
contruction (pic. 2.A, 2.B, 2.C).
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Pic 2.A. Madification Speaker from original Piezoelectric which was dismantled and left over 2 Cu
plate condensor and apart from the speaker shell (3. Dmensions). B. The side view of modification
speaker piezoelectric (pic 2.A, 2.BY'%). 2.C. The side cut of Modification Piezoelectric by two Cu
plate condensers (pic 2.C) as llustrasion theoretic of term in physic and biologis used in disertation™®
as compression as expantion and contraction as dilatasion (in X — Y scale). Theoritic of tone in the
ultrasonic (Arifin 2020) has (i). 1 Harmonic = 12 kHz, (ii). 2" Harmonic = 24 kHz, (iii). 3"
Harmonic = 36 kHz and (iv). 4™ Harmonic = 48 kHz were dipped one the modifikasi Cu plate
piezoelectric in “OC”. The simple working technique of condensor (below and upper) as same
longitudinal wave (contrasion-dilation) at 48 kHz has 5 compresion in both condenser and the fact
between 2 circles plate has paper insulation media (from HVS 70 gram) as semipermiable media, so in
their had 5 point of circling form comprasing poin that was resource vibrated in surface OC,
illustration by Syamsul Arifin (2020).

Pic 3. The wave front by gratings of electromagnetic contraction out (or to liquid direction) in Huygen
theory®”, as same by new phenomenon cavitation with the condencer piezoelectric (X1, Y1) (on side
view from two circle plate).

5. The theory of vibration ultrasonic in
solid linier wire (pic 4), when there was
ultrasonic exposured by one frequention
(= 48 kHz). The first particle static in solid
plare condencer has collision with
resourses of ultrasonic vibrates its
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particles can be moves back and forth (as
swings) in his static area and upon time
happened collision and happened of wave
propagates at other particles static, it
makes some contraction or dilatation in
horizontal reaction in 2 plate (pic 4) as
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static particles area at solid wire to the end
of wire”. The sound vibration of two and
more particles was had horizontal wire,
direction current arrow moved parallel and
same direction between the static particle
in wire. Its similar as their exposured
frequences ultrasonic (in quantity = kHz),
intensity of mechanic wave in quantity =
Vpp (voltage pick to pick sinusoid in
electromagnetic = 2*Amplitude) as like in

longitudinal principal in piezoelectric
resouce), and voltage freshold value has in
quantity as Voltage direct current (Vdc) or
Voltage alternating current (Vac) exposure
in liquid on test tube. The phenomenon
effect of ultrasonic in linier wire had as
some as electromagnetic effect as Oested

theory, because particles (atom or
molecule) moved on their swing in his
static area (see pic 4)

Pic 4. Theori and effect of ultrasonic propagation in Stannum (Sn) wire* in X scale, notice: Code-1,
Collision. Code-2, Transfer Energy. Code-3, Atom’s Balanced Line. Code-4, Area Atom. Code-5,
Area electromagnet Oested. Code-6, Atom, Molecule or Mikroba in liquid. Code-7, Long of Sn Wire.

6. The new/ radiation phenomena of
vibration ultrasonic from knobs (ball)
transducer (pic 5), when the ultrasonic
propagates from the wire to solid and
small ball as radiasion (from one point and
spread out in all directions), this was
opposited of cavitation, it would be a lot

vibrations, continuous moves from
piezoelectric, but in Sn ball as the
vibration resource can not stopped
immediately, there’ld be a storage

vibration in ball. So, when it dipped in
liquids (as: CPO, VCO or OC) that still

vibrates with reaction at liquids and on
going at some time. This consept of
general  radiation ' phenomena  was
approximates of ~Wien theory of
electromagnet, but its electromagnet
waves were not equal natural scieces with
mechanic wave, but the phenomena can be
approximated by an equivalence Wien
technique, that was A 1. . T = C, and
notes:C = constant Wien (2,878 . 10°
m.K), A = length wave of electromagnet
and T = °Kelvin), as:

Pic 5. Theori & Effect of Ultrasonic Propagation in Sn Knob (as Ball) Transducer'”"

'8 on room scale

X, Y, 2).
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Notes from Pic 5: 1. The “Transfer
Energy” was ability to move form ball Sn
to liquids, 2. The “Radiation” of ultrasonic
from knobs transducer was the process of
transmitted ultrasonic wave in all
directions to liquid from ball (knobs), 3.
The “Collision” of ultrasonic in metal or
liguid was double of crash process,
because chemichal particle moved back
and forth around the point of equilibrium.
In this the liquid was causing the collision
on both sides with direction can not
prediction, 4. The “Cu-...” in Cu wire was
atomic move as linier and parallel in the
core of equilibrium as point of collision
with core else atom, 5. The “Cu-1" was
particle atom of Cu in wire, it will be
collision with one atom (“Sn-0"") of Sn in
ball, so “Sn-0” was collited, that showed
by moved forth (to “Sn-1"), and moved
back (“Sn-3”) around the point of
equilibrium (“Sn-0” or “Sn-2"). The Cu
wire connected Sn ball was called Knob,
6. The “Sn-...” each compiler on the
inside transducer knobs Sn has a lot of Sn
atomic core equilibrium and after one
annoyance, atom moved by vibration
causes in the big impact at first then
weaken afterward, because Knobs as ball,
then it has reflection of vibration inside of
ball and forward outside of ball at to liquid
“ligX” as refraction of Sn vibration. 7.
The “ligX” was more chemical particles
(“Che”) or microba (“Mic”) in liquid as
vibration media of target refraction to
become collision. 8. The “Che” creteria
was: Solid, stand alone, can react with its

partner and produses waste. When
exposed to ultrasonic vibrations can break
apart and react with other molecule of
salts or free of chemical molecule, 9. The
“Mic” creteria was cell biotic (Bactery,
Fungi, Virus), survive in liquid, and after
ultrasonic exposure, their can be die or
mutation cell. 10. The “<” was the
transfer energy. 11. The liquid transducer
after liquid exposure by metal transducer
(as piezoelectric or knobs tranducer) can
be new group transducer studies in natural
science base, ie: Group A. The target
liquid (as CPO?, VCO™, OC”) as free
collision in all direction like as bilyard
ball, Group B. The floats liquid transducer
as “FCPO” or “FVCO” in surface of the
target liquid as OC (Pic 6), Group C. The
combination of piezoelectric an VCO as
transducer (as “FVCOP”) on the target
liquid (OC). The OC and VCO as the
target liquid ultrasonic treatment by
piezoelectric transducer -as cavitation and
chemical atomic (particles) in OC or VCO
had free moved and free collision (solid)
as bilyard ball, and atomic direction after
collision: sHad spreader on a room of
liquid, *Had chemical reaction among
particles or eHad chemical molecules
break apart, but the microba in OC after
floated by VCO can be die, because
bacteri aerob in OC can not connected
from the air, or fungi and bacteri anaerob
die because continue vibration by liquid
transducer, this had a new effect. The new
consept about atom, particles and microba
in OC by 2 liquid (CPO® or VCO™).
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Pic 6. The CPO after radiated ultrasonic by Knob at 3 hours then it was floated transducer of cpo® in
the surface OC on test tube, as liquid ultrasonic transducer and ultrasonic exposured by cavitation at
“OC” and then tested the colony of microbes with pour plate method in solid media of agar in cfu/ml.

8 The R&D as new consept as the
“FVCOP”, that floated VCO and dipped
piezoelectric transducer in OC, and then it
was exposured 3 hours by piezoelectric on
reaction tube (pic 7). That the multy
consept of cavitation by the DP and then
by the VCO in OC (bellow and upper)
then after 3 hours DP stopped exposure,
and then the FVCO taken over exposure
cavitation, and because all of particle had

the same structure and equal mass (for
electric and non eletric), its was vibrated
in same direction, but particle at no same
mass or microbes so it’ld be chemis
reaction or be died at after their collided
and membrane of microbes leaked. After 5
days in storage and VCO took over of
vibration to thrill of “OC” in test tube at
all the time. Its became OC was steril of
microba.

Pic 7. The FVCO transducer and then DP transducer (ultrasonic cavitation) into OC at test tube. The
DP exposured with high intensity at 3 hours, after that)the FVCO exposured with low intensity during
5 days"®.

METHODS AND MATERIAL

This artichel reports some graphical
differences in OC pH value data from
several previous researches with various
of transducers were principal concept
used: a. The electromagnetic sinusoid
signal from the function generator merk
protec type VOM VFG 3020 DDS with 48
kHz, 5 Vpp, 5 Vdc, and speaker
piezoelectric ~ that  convert  from
electromagnet waves into the mechanic
wave, b. The volume of OC in short test
tube was 10 mL, c. The average of inner
diameter of test tube was 1.25 cm and the
average of long the tube 10 cm, d. The
creterias of OC: The pH of fresh OC was
5 point, the density (p) of fresh OC was
1.08 g/mL at the room temperate (30 °C),
the OC color was turbid dark green, and
the smell was typical of cane, e. The
creterias of CPO: The pH of fresh CPO
was 5 point, the density (p) of fresh CPO
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was 0.915 g/mL at the room temperature
(30 °C), the CPO color was clear yellow,
and the smell was typical of CPO, f. The
creterias of VCO: The pH of fresh VCO
was 5 point, the density (p) of fresh VCO
was 0.94 g/mL at the room temperature
(30 °C), the VCO color was clear white,
and the smell was typical of VCO. g. The
direct exposure in form of straight line to
OC can be carried out by transducers:
*“DP” (dipped piezoelectric in OC),
*“FCPO” (floated CPO in CO),
*“FVCOP” (floated VCO with dipped
piezoelectric in OC), and after certain time
the pH was checked and the end result of
OC had a very good pH value after 5 days
without ultrasonic exposure.

The material of pH detector was paper of
potensial Hydrogen merk macherey nagel
(MN) Germany, www.mn-nrt.com ref
921-10 pH-fix 0 -14.

Statistics analysis used: a. The plotting
diagram has axis-X (Time) and ordinat-Y
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(average of pH), b. The Kruskal wallis
test, c. The curve estimation of regression
linier from datas plot among times storage

FINDINGS

1. The Equation OC pH value in Tube
without Floated anything and without

of OC pH average detection in the time
unit, and the futher scientific analysis.

a. The Datas and Datas Plot

ultrasonic.
(i). The Data

Times 0 hours 3 hours 24 hours 48 hours 72 hours
OC pH value 5;5;5;5;5 5;5;5;5;5 33,333 3;3,3,3,3 3;3;3,3,3
Avera_ge (pH 5 5 3 3 3

point)

(ii) The Data Plot by average of OC pH without ultrasonic exposure in test tube®

Chart between Time and pH cane jus in Tube without
Floated anything and without ultrasonic (as control)

0 20 40
Time

y =-0.0298x+4.6747
R*=0.6917

—=— Series1

ssssz---- Linear (Seriesl)

60 80

Pic 8. Data Plot by average of OC pH without floated liquid anything and without ultrasonic during 5
days storage

b. The Kolmogorov-Smirnov Test and

then Kruskal-Wallis Test

(i). Normal distribution (0.000 < 0.05 was

no Normal) and Unifrom distribution
(0.000 < 0.05 was no uniform).

(ii). So, in Kruskal-Wallis T.est (= 0.000)
in a < 0.05. Decision: There was an
effect of storage time on the OC pH .

e. The graphic (pic. 8) from the two graph

plots: i. At 0 — 3 hours by equation
theory from area or two-point
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coordinate (X, Y1) and (X,, Y,) ii. At
1 — 5 days (storage datas) by SPSS (in
Linier estimation of Regression).
The pH graphic of OC at 0 — 3 hours was
Y:=5and m; =0, but at 1 — 5 days was
Y, = -0.0253 X+ 4.4288, m, = — 0.0253,
that indicated “OC” had a lot of microbes
grown.

d. GraphicAnalisis of SPSS (pic. 9):
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Pic 9. The graphic pH value of OC in test tube during 5 days storage (without ultrasonic treatment)

e. The curve Estimation of Regression
from the Graphic in all Data OC pH.

In cubic was Y = — 0.155.X* + 0.003.X? +

0.000002197.X + 5,191; the coefficient of

determition (R%) = 0.989, statistically the

cubic estimation equation of determination
was very strong when comparared to: In
liniear was Y = - 0.0281.X + 4.563; (R%) =

0.692 (69,2%), and in exponential was Y

= - 4,601.e F*%%X): R? = 0,692 (69,2%).

d. The Linier Equation of OC pH (without
Ultrasonic) between Zero — 3 Hours
(formula of through two points
coordinate).

There was Y; = 5 and the gradient (m) of

the line was zero.

f. The Microbiology atas of OC in Storage

without Ultrasonic.

The colony microbiology of OC after 5
days storage without ultrasonic (no
cavitation) had a lot of microba by diplo
observasion. The comparison of theory as
the total colony count was the number of
colonies per plate point the than
consentrasion  faktor®, and  the
classification number of colonies per petri
disk has 25 — 250 cfu/mL as normally, and
has higher than 250 cfu/mL as spreader
and has lower than 25 cfu/mL as null
colony, and Microbiology media of
Bacteri detection was Nutrien Agar (NA)
and media of Fungi detection was
Sabouraud Dextroksa Agar (SDA) and
antibiotic.

Pic. 10. The result colony of Bacteria in OC (Red and

Yellow) without ultrasonic after storage 2 — 3

days and photo detect after pourplate and incubated (24 hours) was spreader (as a lot) of Bacteria in
NA media and criterias in this Petridisk was big diameter as red circle and small diameter as jellow

circle®.
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Pic. 11. The result colony of Fungi (in red circle) in OC without ultrasonic after storange 2 — 3 days
and foto detect after pourplate and incubated (24 hours) has some Fungi in SDA (without antibiotic),
with the criterias of Fungi has some fili in fungi epiderm®.

2. The Equation OC pH value by “DP” a. The Datas and Datas Plot:
Exposured Cavitation (3 hours) and
storage during 5 days in test tube

(i) The Data
Times 0 hours 3 hours 24 hours 48 hours 72 hours
OCpHvalue | 5;5;5;5;5 8;9;85;8;9 4;4;4;4; 4 4;4;4;4; 4 4;4;4; 4,4

average of pH

(poiny) 5 8,5 4 4 4

(i) The Data Plot by average of OC pH value

Chart between Timeand pH.cane jus by dipped
piezoeglectric in Tube

oo W e

0
0 10 20 30 40 50 &0 70 a0

Pic 12. Data Plot OC pH after “DP” exposured cavitation (3 hours) in test tube and than its storage
during 5 days”.

b. The one-sample Kolmogorov- c. The curve estimation of regression
Smirnov Test and Kruskal-Wallis from the graph plots all the OC pH
Test. data

(i). Normal distribution (0.000 < 0,05 was In Cubic was Y = -093.X° +

not normal) and Unifrom distribution 0.000006555.X + 6.661; R* = 0.484.
(0.000 < 0,05 was not uniform). Statistically the cubic estimation equation
(ii). So, in Kruskal-Wallis Test (= 0.000 < of determination was strong when
0.05), Decision: There was an effect comparared to the liniear and exponential
of after exposured cavitasion (by that eq uation in Linier was Y = - 0.040 X
transducer Piezoelectric) and the time + 6.262; R* = 0,385; and in Exponential
storage without exposured cavitasion was Y = - 5.984. e (007X R2 = 0 37,
to OC pH value. d. Graphic:
9
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8.00

7.00

pH
@ Observed
— Linear
=+ Cubic
= *Exponential

oo 2000 4000

Time

60.00 80.00

Pic 13. The OC pH value graphic after “DP” exposured cavitation (3 hours) in test tube during 5 days
storage.

e. The linier equation OC pH value with
expresure ultrasonic by “DP” between
zero — three hours (formula of through
two points coordinate).

The OC pH value at 0 until 3 hours was

Y;=1,16 X + 5and m = +1,16, Decision:

effect and impact of “DP” after cavitasi

exposure in OC to pH value from 5

increase to 8,5 was very high value (A pH

= 3.5) this indicate OC can be high of
componen alkalis.

f. The curve estimation of regression in
linier from the graph plots in storage
datas until 5 days by not exposure
ultrasonic.

The OC pH value after storage and after
exposured cavitation until 5 days was Y, =
-0.0569 X + 7.215 and m, = -0.05609.
Decision: The effect after storage a force
moves vibration higher loss from OC pH
value was 8.5 down to 4 (A pH = 4.5) that
indicated exposure cavitation with “DP”
in OC was very strong and then after
storage without exposure was weakly
intensity of ultrasonic,

3. The equation OC pH value by
“FCPO” exposured cavitation (3
hours) and storage during 5 days in
test tube.

a. The Datas and Datas Plot

(i) The Data
Times 0 hours 3 hours 24 hours 48 hours 72 hours
OC pH value 5:5;5;5;5 5:5;5;5;5 4:4; 44,4 4:4:4:4:4 4:4; 44,4
average of pH 5 5 4 4 4
(point)
(i) The Data Plot by average of pH value
10
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Chart between Time and pH cane jus in Tube with Float transducer
of CPO, its after radiasi by 12 Knobs transduser at 3 hour

y =-0.0149x +4.8373
R*=0.6917

PH Value
w

0 20 40
Time

—@&— pH inTube

--------- Linear (pH inTube)

60 80

Pic 14. Data Plot of OC pH in test tube with float transducer of CPO and storage 5 days

b. The one-sample Kolmogorov-Smirnov

Test and Kruskal-Wallis Test.

(i). Normal distribution was (0.000 < 0.05:
No normal) and Unifrom distribution
was (0.000 < 0.05: No uniform).

(ii). So, in Kruskal-Wallis Test (= 0.000)
in o < 0.05, Decision: There was an
effect of the time storage (5 days) of
OC after cavitasion by “FCPO” to
OC pH wvalue, that made of CPO
transducer by dipped 12 "Knobs
transducer into CPO and connected
to Piezoelectric and  function
generator and Cu wire'?.

c. The Curve Estimation of Regression

from the graph plots all the OC pH data.

In Cubic was Y =-0.077.X* + 0,002.X° +

0.00001098.X + 5.096 ; R* = 0,978 (97,8

%). Statistically the cubic estimation

equation of determination was very strong

when comparared to the liniear and

exponential that equation in Linier was Y

Copyright © 2021 IEEE-SEM Publications

=-0.015 X + 4.837; R? = 0,692 (69,2 %)

and in Exponential was Y = - 4,822.e

(F0003X 'R2 = 0,692 (69,2 %).

d. The equation OC pH value by “FCPO”
between zero — three hours (formula
of through two points coordinate).

The equation OC pH value after

exposured to ultrasonic cavitation by

“FCPO” between zero — three hours'” was

vibrated in a low intensity and graphic

equation OC pH value was Y =5 and m; =

0.

e. The equation pH value of OC after
storage and “FCPO” still exposured
until 5 days in test tube®.

The equation graphic pH value of OC was

Y = -0.0126 X + 4.7144 and “m,"* = -

0.0126, and R® = 0.5687, that moderate

dicrease of OC pH from 5 to 4 (A pH =1).

f. Graphic

11
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12

pH
@ Obseved
5.00 "-. = Linear
\ =+ Cubic
. = *Exponential

oo 20.00 40.00 60.00 80.00

Time

Pic 15. The OC pH value graphic with “FCPO” and storage 5 days in test tube

g. The Microbiology Datas of OC after days by Microbiology detection by Bacteri

Storage in 4 — 5 days® with NA media in diplo observasion has 7
The OC after floated transducer of CPO in colony Bakteri in Petrydisk-1 and 5
test tube has low intensity and low colony Bakteri in Petrydisk-2 (pic. 16).
cavitation and_after storage during 3 — 4 The result was:

Pic 16. The example picture of Bacteria colony on OC after “FCPO” and pourgalate by NA media had
=7 colony in petridisk as identic null cfu / mL Bacteria”.

and Fungi with SDA media without

antibiotic has null colony Fungi (pic. 17),
but has some Bacteria. The result was:

Pic 17. The example picture of Fungi colony on OC after “FCPO” and pourplate by SDA (without
antibiotic) had 0 colony as null cfu/mL Fungi6

12
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4. The Equation OC pH value by
“FVCOP” (floated treatment by VCO
along Time with  Piezoelectric

13

exposured cavitation only 3 hours) on
test tube™®
a. The Datas and Datas Plot

(i) The Data
Times 0 hours 3 hours 24 hours 48 hours 72 hours
OC pH value 5;5;5;5;5 6;6;6;6;6 5;5;5;5;5 5;5;5;5;5 5;5;5;5;5
average of pH 5 6 5 5 5
(point)

(ii) The Data Plot by average of OC pH value

Chart between Time and pH Sugarcane in Tube after
Floated VCO and Cavitation Piezoelectric (3 hour)

o 10 20 30

50 60 70 BD

Time (Hour)

Pic 18. Data Plot of OC pH in test tube with float transducer of VCO (5 days storage) and after dipped
Piezoelectric and Exposure in 3 hours in test tube

(iii). The Data of pH Detection

B

Pic 19. Data universal pH indicator from OC before (code A) and after ultrasonic treatment (code B).

b. The one-sample Kolmogorov-Smirnov

Test and Kruskal-Wallis Test.

(i). Normal distribution (0.000 < 0.05) was
No normal and Unifrom distribution
(0.000 < 0.05) was No uniform.

(if). So, in Kruskal-Wallis Test (= 0.000)
in o < 0.05, Decision: There was an
effect time storage after cavitasion by
“DP” on 3 hours and “FVCO”

Copyright © 2021 IEEE-SEM Publications

transducer and after storage (5 days)
to OC pH, where the Piezoelectric
connected in function generator by
probe cabel.

c. The Curve Estimation of Regression
from the graph plots all the OC pH
data.

In Cubic — Y = - 0.004.X® + 0.00000501

X + 5.447: R* = 0.289 (28.9 %).

13
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Statistically the cubic estimation equation
of determination was very strong when
comparared to the liniear and exponential
that equation in Linier was Y = - 0.007 X
+ 5.407; R* = 0.232 (23.2 %) and in
Exponential was Y = 5.385.e %% %): R? =
0.232 (23.2 %), but planning to predict
OC pH value in the future is better to use

14

the exponensial equation because it was
contant of OC pH value, but in linier can
result of OC pH in negatif prediction (< 0)
and in cubic can result OC pH in very
high level prediction (> 5) see pic.20.

d. Graphic:

pH

@ Ohserved
= Linear

==+ Cubic

= *Exponential

40.00

Time

60.00

Pic 20. The OC pH value graphic in test tube during 5 days storage and after float VCO and after
dipped and Exposure of Piezoelectric (3 hours)

e. The equation OC pH value by
“FVCOP” among zero — three hours

(formula of through two points
coordinate).
The equation OC pH value after

exposured to ultrasonic cavitation by

“DP” (on) among zero — three hours was

vibrated and graphic equation OC pH

value was Y = 0.33 X + 5 and m; = 0.33,

Decision: effect and impact of “DP” on

was cavitasi exposure in VCO and OC

then OC pH value increase from 5 to 6, it
was moderate level (A pH = 1) and
indicate componen OC can be alkalis.

e. The equation OC pH value after storage
or after “DP” off and “FVCO” still
exposured until 5 days in test tube.

The equation graphic OC pH value after

“DP” off was Y = -0.0126 X + 5.7144 and

“m," = -0.0126, and R? = 0.5687, that the

pH value as same as OC pH value before

exposure “DP”.

Copyright © 2021 IEEE-SEM Publications

DISCUSSION

1. The difference (A) in concept and in
result about cubic equation of OC pH value
in all the time detection (O until 5 days)
among  with  “DP", “ECPO™?,
“FVCOP™®, and without ultrasonic® as
control. Discussion: “There had an increase
and decrease OC pH value, where the
deffrence in the highest pH value (A pH as
3.5 point) occurs when the OC was
exposured to transducer “DP” then the
other exposures, and the difference (A) in
the lowest pH value occured when the OC
was exposured to transducer of “FVCO”
after being storage for up to five days than
the other exposures (A pH as 0 point).

2. The difference (A) in concept and in
result about linier equation of the OC pH
value in storage from 3 hours to 5 days of
the time detection among with: “DP”,
“FCPO”, “FVCOP”, and without ultrasonic
as control. Discussion: "There had a

14
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decrease OC pH value, where the best final
pH value in 5 days of storage was 5 points
and this phenomenon as same as the OC
pH at fresh point was exposured OC by
transduser “FVCOP”

3. The OC microbes had not survived in
exposured by “FVCOP” after 5 days
storage, because: (i). result from the
research transducer “FVCOP” like process
of “FCPO” would be continued tu vibration
for more then 5 days, this new vibration
phenomena, (ii).The OC microbes ware
lived thing that can move any way and
some can not, so after the OC was cavitated
by “FVCOP” and after “DP” off in 3 hours
for 5 days storage, it would become a
beverage of microbial free and saved to
drink. Discussion: The floatation, vibration
and cavitation of VCO made OC microbes
unable to survived and unmultiply.

4. The phenomenon from control reseach:
The OC pH without ultrasonic and without
floated oils.until.5 days had dicrease value
of pH and a lot of microba (after incubation
on NA for Bacteria and on SDA without
antibiotic for Fungi), their ware spread in
surface medias at petridisk (> 250 cfu/mL).
Discussion: In this section of risearch
reinforced the above opinion: The detection
of microbes can be with pH indicator as
alternative as same as detection microba
with media NA or SDA. That is cheap and
easy.

5. The OC pH value before and after
cavitated by “DP” (as cavitation fenomena)
in 3 hours had pH increase from 5 to 8.5
point (A pH = 3.5) and than OC pH value
after storage during 5 days without
ultrasonic had dicreased from 8.5 to 4 (A
pH = 4.5), noted: (i). The piezoelectric
transducer has vibrated particles and
microba in OC very strong of intencities at
range 3 hours®, because the new technique
of cavitation has elaborated water (H,O)
molecular by piezoelectric'®. (ii). The OC
has a lot of chemical particles ie: alcaly,
acid and salt, that can react with Hydrogen
(H,) or Oxygen (O,) during cavitasi on
process”. (iii). The OC after storage at

Copyright © 2021 IEEE-SEM Publications
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range 3 hours and 5 days detected was: OC
pH value decreased very fast to drop,
because gas as H, and O, can flied to the
air from OC after cavitation. Discussion:
(i). This indicates OC and that gas after
cavitation had a low reaction between gas
(H, and O,) with particle and microba
aerob had strong reaction to acid particles
but their microba anaerob died. (ii). All of
this phenomenon called the weak intensity,
that indicate OC pH after storage (5 days)
has in 4 point (constant) from 8,5 was
indicated the liquid of OC hus self
vibrasion (continue).

6. The phenomenon OC pH after FCPO as
liquid transducer at surface OC in 3 hours
as 5 poins, and OC pH value at along the
time storage has decreased in 4 point. The
prosedure of got CPO liquid transducer has
radiated of CPO by 12 transducers knobs at
3 hours'”, this CPO can be called the
transducer liquid of CPO and its can be self
vibrated by continuous more than 10 days.
After the CPO transducer floated in upper
OC until 5 days, it would detected OC pH
value in time storage had dicreases from 5
to 4 point (constant). This indicates
“FCPO” ultrasonic transducer had worked
at moderate intensity. Discussion: (i). The
different Chemical composition of OC pH
between: Before as shown normal had in:
[Alkali], [Acid] and [Salt] group, and After
exposure with “FCPQO” in OC as shown had
new reaction group of: (a). [Alkali + H,]
and [Alkali + O,], (b). [Acid + H,] and
[Acid + O], (c). [Salt + H,] and [Salt+ O,].
(if). The “FCPO” can made OC insuleted
with the air and CPO still vibrated
continue, so after storage at 5 days than
they ware weak and died: no Bacteri in NA
(pic. 15) and no Fungi in SDA without
antibiotic (pic. 16). (iii). However, the CPO
very dangerous if you drunk it, so CPO as
transducer was change with VVCO.

7. The OC pH value after “FVCOP”
exposure on her surface that was two
phenomennon first exposured by dipp of
transducer piezoelectric until 3 hour and
the result of OC pH was increase from 5 to

15
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6 point, and after that exposured teken over
by float of VCO liquid transducer until 5
days and the resul of OC pH decrease (6 to
5 point again). Discussion: The “FVCOP”
in OC was good treatment, because: The
ordinary VCO as herbal medicine so it was
safe to drinks. *The VCO after exposure
ultrasonic with 12 knobs transducer 3 hours
as same effect the CPO after exposure
ultrasonic with 12 knobs transducer 3 hours
and had positive reaction on some group of
mices more activitis, after them drank OC
with treatment exposured “FCPO” at 3
hours®.

8. The previous research was showed the 3
principal concepts detecting of OC pH
cavitation phenomena over a period time
by transducer, ie: 1). The “DP” exposure 3
hours® was high intensity and when
compared to without “DP” (no intensity) in
storage in test tube until 5 days, 2). The
“FCPO" among after CPO transducer
floated and exposured (low intensity) and
detected OC pH in test tube and every day
detect until 5 days®. Where previous
research related to the procedure for
making CPO into a liquid transducer by
dipping and radiating 12 Knobs of the
transducer on CPO, where CPO can
continue to vibrate for more than 10 days'”
and the proven that CPO can not grow
bactery and fungi'”. The previous research
related to that was group of mice drank OC
after being exposed to “FCPO” until 3
hours and it turned out, that the mice ware
more active than other drinks as water or
0C". 3). The “FVCOP" among the “DP”
can cavitation and exposured the OC until 3
hours, and after DP stopped and float of
VCO taken over to exposured OC until 5
days'®. Discussion of previous research: 1.
The procedure of OC after exposure “DP”
3 hours (before off) was made the pH value
of OC increased and after “FVCO” taken
over was made the pH value of OC
dicreased. 2: The OC can stay exposure
(vibrated) by cavitation of FVCO in test
tube more than 5 days, so microba flora
normal in OC can be died. 4). The “OC”

Copyright © 2021 IEEE-SEM Publications
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without exposured ultrasonic in 5 days
storage as a control procedure for all
transducers, the principal of cavitation has
the OC pH value immerdiately drops to
acid that indicated OC had a lot of
microbes?.

CONCLUSION

The final OC pH value after process
treatment 0 — 3 hours and storage until 5
days by the “FVCOP” (evaluable 5 point)
was higher than by “DP” (evaluable 4
point) and it equal by the “FCPO”
(evaluable 4 point), but by the “OC”
(evaluable 3 point), so the best OC pH
value after storage was by the “FVCOP”.

ACKNOWLEDGEMENTS

| said thank you for: 1). Prof. Drs. Toho
Cholik M. Ph. D, 2). Prof. Dr. Nining
Widyah K., S.Pd., 3). Prof. Dr. Drg.
Soetanto H, M.Sc. 4). Dr. Edy Mintarto,
M.Kes. 5). Dr. dr. Bambang Purwanto,
M.Kes., 6). Dr, dr. Endang Sriwahyuni,
M.Kes.; 7). Dr. Andun Sudijandoko,

M.Kes.

REFERENCES
Y P. Honig, -. Principle of Sugar
Technology, http://www.risvank.com

dalam Khamidatus Sariroh, Syamsul
Arifin, Nur Yakin, 2014. Perbedaan
Kadar Potensial Hidrogen Antara Es
Tebu (Sugarcane) Tanpa Diultrsonik
Dengan Diultrasonik, KTI, D-3,
Akademi Analis Kesehatan Delima
Husada Gresik.
%) Oktavia Dewi Djasmi, Roslaili Rasyid,
Eliza Anas, 2015 Uji Bakteriologis
Pada Minuman Air Tebu Yang Dijual
di Pinggir Jalan Khatib Sulaiman Kota
Padang, Vol 4, No 3 Jurnal Kesehatan
Andalas, Universitas Andalas Padang,
http://jurnal.fk.unand.ac.id.
Kotidjah, Pestariati, Syamsul Arifin,
2018. Pengaruh Gelombang Ultrasonik

3)

16

93



IEEE-SEM, Volume 9, Issue 6, June-2021

ISSN 2320-9151

Dalam Menghambat Pertumbuhan
Jamur dan Bakteri Pada Tape Singkong
(Manihot ~ Utillisma  Fermentation),
Karya Tulis Ilmiah, Program Studi
Diploma 3, Jurusan Analis Kesehatan,
Politeknik ~ Kesehatan ~ Kementrian
Kesehatan Surabaya.

% Raichel Daniel R., 2006. The Science and

5)

6)

Applications of Acoustics, 2ND Ed,
CUNY Graduate Center and School of
Architecture, Urban Design and
Landscape Design The City College of
the City University of New York (E-
Book), download 2/9/20109.

Sriundy Made, Syamsul Arifin, Toho C.
Mutohir, Nining W Kusnanik, 2017.
The Use Of Knob And Plat Tranducers
For Developing Healthy Drink, 1JSTR,
Received: 7 December 2016. Accepted:
16 December 2016, Publish: February
2017.

Arifin Syamsul, Toho Cholk Mutohir,
Nining. Widyah = Kusnanik, ~ 2019.
Penelitian Kesurvivalan Dan Reaksi
Mencit-mencit Putih (Mus Musculus)
Setelah Diberi Air Tebu (Saccharum
Officinarum)  Dikavitasi  Ultrasonik
Minyak Palmae (Diradiasi Ultrasonik
12 Kawat Bola) (Kontrol Air Tebu
Dibasikan 5 Hari), Buku Abstrak

Prosiding, “Tantangan Industri
Kesehatan ~ Menghadapi  Revolusi
Industri  4.0”, Seminar Nasional
Kesehatan  2019. Dies  Natalis

POLTEKKES KEMENKES Surabaya,
9 November 2019,  ®Dosen
Instrumentasi Laboratorium, Jurusan
Analis Kesehatan, Politeknik
Kesehatan  Kementrian  Kesehatan
Surabaya (s_arifin61l@yahoo.com),
h.67,
http://scholar.google.com/ctations?user
=4hFU4VKAAAAJ&hI=en, Prosiding
Seminar Nasional Kesehatan Poltekkes
Kemenkes Surabaya, Google Scholar
Citations. Scholar.google.co.id,
http://semnas.poltekkesdepkes-
sby.ac.id/indeex.php/2019, Prosiding
Seminar Nasional Kesehatan Poltekkes

Copyright © 2021 IEEE-SEM Publications

10

11

12

=

=

=

17

Kemenkes Surabaya, Current issue, vol
1, Np 1 (2019), Published December 1,
2019, h.98-104

Annonimus, -.
https://id.m.wikipedia.org>wiki>Sacch
arum Officinarum (Tebu), download
20/07/2020

Annonimus, -.
http://id.m.wikipedia.org>wiki>Elaeis_
Kelapa_Sawit, download 22/07/2020).

Annonimus, -.
http://id.m.wikipedia.org<wiki<
taxonomy Coconut (kelapa), download
22/07/2020).
Istanto Wisnu, Syamsul Arifin, Evy

Diah Woelansari, Ocky Dwi
Suprobowato,  2016. Effects of
Ultrasonic ~ Application for  The
Microbiological Quality of Bulk

Cooking Oil, International Journal of
Scientific & Technology Research,
Volume 5, Issue 06, June 2016, ISSN
2277 — 8616325, IJSTR © 2016.
Wahyuni Sri, Suliati, Syamsul Arifin,
Indah Lestari, 2019. Perbedaan Jumlah
Koloni Dalam Darah Yang
Mengandung  Bakteri  Salmonella
Antara Direndam Dalam VCO dengan
Dalam VCO Diultrasonik, KTI.
Kementrian Kesehatan RI, Politeknik
Kesehatan Kemenkes Surabaya Jurusan
Analis Kesehatan.

Arifin Syamsul, 2014, The Difference
paper of pH (Hydrogen potential)
indicator between medium: Sugarcane
juice?, Borassus flabellifer water” and
cow milk®? with knob and ultrasonic [A
review]. International Journal of
Scientific & Technology Research,
Volume 3 — Issue 11, November 2014,
Edition - ISSN 2277-8616, pp. 287 -
289. ¥Sariroh Khamidatus, Syamsul
Arifin, Nur Yakin, 2014. Perbedaan

Kadar Potensial Hidrogen Antara
Sugarcane Tanpa Dengan
Diultrasonik, KTI, AAK Gresik.

"Fajriyah Elfa Khoirotul, Syamsul
Arifin, Nur Yakin, (2014). Perbedaan
Kadar Potensial Hidrogen Antara

17

94



13

14

15

16

17

N

=

=

N3

=

IEEE-SEM, Volume 9, Issue 6, June-2021

ISSN 2320-9151

Borassus Flabellifer Tanpa Dengan
Diultrasonik, KTI, AAK
Gresik.”Fariha Nur, Syamsul Arifin,
Yakin N, (2014). Perbedaan Kadar
Potensial Hidrogen Antara Cow milk

Tanpa Dengan Diultrasonik, KTI,
AAK Gresik
Jawetz, Melnick, dan Adelberg’s.,

direviaai Geo F. Brooks, Karen C.
Carroll, Janet S. Butel, Stephen A.
Morse, Timothy A. Mietzner, Tim Alih
Bahasa: Aryandhito W.N., Dian R,
Hinardja S., Nella Y., Windrriya K.N,
Tim Editor: Adisi A dkk  bag.
Mikrobiologi Fak. Kedokteran
Universitas Airlangga Surabaya, 2014.
Mikrobiologi  Kedoketeran, Penerbit
Buku Kedokteran, EGC, Jakarta.

Brady E. James, Sukmariah M,
Kamianti Anas, Tilda s. Sally dll, 1999.
Kimia Unversitas, BinaRupa Aksara
(Karisma) Publising, Tangerang
Annonimus, -.http://en.wikipedia.org
Iwiki/file: avitation_bubble_implosion.
png, download 29/4/2018
Arifin ' S., 2020. Nilai Keoptimuman
Kadar Gula (Sample) Darah Atlet
Amatir Setelah Sprint Antara Tanpa
Air Sari Tebu, Asupan Air Sari Tebu,
Dengan Asupan Air Sari Tebu
Dikavitasi Ultrasonik  (Tinjauan
Kesetaraan Teori Dan Praktik Dalam
Ilmu Keolahragaan). Disertation, Sport
Science, UNESA 2020.

Arifin  Syamsul,  Nicmatuzahroh,
Soegianto, R. Apsari, Suhariningsih,
2013. Aquatic Bacteria of
Pseudomonas  aeruginosa  Growth
Model in Tube Ultrasonic, IJSTR.vol.2,
Agustus 2013, Edition - ISSN 2277-
8616, (8).

Copyright © 2021 IEEE-SEM Publications

18)

19

=

20)

21

=

22)

18

Arifin Syamsul, Pestariati, and Wisnu
Istanto, 2015%The Cavitation (with
Plate Transducer) and Non-Cavitation
(with Knob Transducer) by Manihot
utilissima Fermentation [The Potential
Hydrogen (pH) Method], IUSTR, Vol. 4
— lIssue 09, September 2015 Edition -
ISSN 2277-8616, pp. 434 — 438.
Iskadriana Kholisna Nur, Museyaroh,
Rahmad  Adityawarman,  Syamsul
Arifin), 2015. Analisis Pengaruh
Induksi Magnet Pada Solenoida Nikel
Dari Beberapa Paparan Ultrasonik
Terhadap Kematian Escherichia coli
Dalam Air Garam Fisiologi (metoda
Kekeruhan Spektrofotometer),
September 2015, Vol 1, No. 3, Journal
of Medical Laboratory Technology,
ISSN: 2442-7500, Penerbit PATELKI
DPW Jawa Timur, h. 136 — 143.
Tor Monsen, Elisabert Lovgrenm
Micael, Widestrom, and Lars
Wallinder, 2009. Invitro effect of
Ultrasonic on Bacteria and Suggeste
Protocol for Sonication and Diagnosis
of Prosthetic Infection, Univercity of
Umed Sweden, Journal of clinical
Microbiology, down load agustus 2010.
https://commons.wikimedia.org/wiki/
category:Huygens%27principle#/media
[File:HuygensDiffraction.svg,
download 6/5/2019).
Hilaria Fransiska Wugha Dado, 2020.
Pengukuran Kecepatan Bunyi Di
Udara Pada Suhu Kamar
Menggunakan Sensor Tekanan Dan
Sensor Bunyi Universitas Sanata
Dharma Yogyakarta, Perpustakaan
Yogyakarta, http://repository.usd.ac.id
>161424044 full..unduh  10/06/2021.

18

95


http://repository.usd.ac.id/



