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Abstract : This study aims to determine the nature of the toxicity of liguid smnke derived from a combination
treatment of the raw material with temperature levels and different concentrations of liquid smoke. This study
was conducted experimentally using a completely randomized factorial design 3 x 4 x 6 with three replications
thus obtained 72 experimental units. A factor is the type of raw material comprising coconut husk, coconut shell
and cinnamon, factor B level pyrolysis temperature of 100£10°C; 200210 *C; 3X}£10°C; and 400+10°C and
factor C level liquid smoke concentration is 0 ppm. 12.5 ppm, 25 ppm. 50 ppm, 100 ppm to 500 ppm and 1000
ppm. The parameters were observed consisting of liquid smoke toxicity properties consisting of Artemiasalina
leach mortality percentage in the form of probit. Resulls showed there was an interaction (P <0,05) between use
kinds of raw materials to the pyrolysis temperature level of the liquid smoke toxicity propertics. Based on these
results it can be concluded that a). The production quality of liquid smoke is the best there is on the treatment of
raw materials cinnamon at the level of a temperature of 400+10°C which shows the mortality rate of the
Artemiasalina amounted to 19.048% is the smallest compared to the raw material to another, b) liquid smoke
results of the combined treatment differences in raw materials (fiber coconut. coconut shell and cinnamon) with
differcnt temperature pyrolysis each show toxic properties (LCsp<30 ppm) with LCs, values respectively 14.9
ppm. 20.9 ppm and 20.5 ppm. cjthe results of the combined treatment of liquid smoke rRw materials {coconut
fiber. coconut shell and cinnamon) with different concentrations of liquid smoke cach show toxic properties
{LCsy<30 ppm) with each LCy, value of 22.1 ppm, 19 6 ppm and 27 ppm. c} the results of the combined
treatment asap liquid pyrolysis temperature (100£10°C, 200£10°C, 300£10°C and 400£10°C) at different
concentrations of liquid smoke each show toxic properties (LCs<30 ppm) with LCs values of each 20.5 ppm,
22 ppm. 159 ppm and 17.9 ppm. d) the results of the combined treatment liguid .asop differences in raw
materials with different pyrolysis temperature at a concentration of 0 ppm, 12.5 ppm, 100 ppm. 500 ppm
respectively each show toxic properties (LCx<30 ppm) with LC50 values each 105 ppm, 11.6 ppm, 39.8 ppm,
18.6 ppm. 11.6 ppm while the concentration of 50 ppm and 1000 ppm LCy values each ut 55 ppm and 48.4
ppm are not toxic ( LCsw> 30 ppm), subsequent regression line treatment combined with differences in raw
materials pyrolysis temperature of the liquid smoke concentration of 50 ppm, 500 ppm and 1000 ppm have a
weak relationship 1o the value of probit with r’ values euch at 0.1049, 0 , 2141 and 02308. while the other
concentration of 0 ppm. 12.5 ppm, 50 ppm and 100 ppm have a stronger relationship with the probit value
indicated by £ value respectively 0.7159, 0.8495. 0.807 and 0.8181.

Key words ¢ type of raw material, temperature, liquid smoke, concentration, toxicity.
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1Introduction

According to ', one test of bicactivity that is easy, fast, inexpensive and accurately by using larval
shrimp Artemiasalina Leach. known as Brine Shrimp Lethality Test (BSLT). Shrimp larvae mortality test is one
test method bioactivity in namral materials research compound. Use of shrimp larvac for the benefit of
bioactivity studies have been conducted since 1956 and since then it has been a lot done on environmental
studies, toxicity. and screening for bioactive compounds from the plant tissue. This test is a preliminary test to
observe the pharmacological activity of a compound one of which is anti-cancer. The application for the
bioactivity of the system by using the shrimp larvae, among others. to determine pesticide residues. local
anesthetic, morpin derived compounds. mycotoxins, carcinogenicity compound and pollutants to the sea as well
as an inexpensive alternative method for cytotoxicity assay °. The active compounds that have a high bioactivity
known hased on the value of 50% Lethal Concentration (LCs,). which is a value that indicates the concentration
of toxic substances that can cause the death of test animals to 50%. Montality data were obtained and processed
by probit analysis formulated by * for determining the LCy values at 95% confidence level. The chemical
compound has the potential bioactive if it has LCy, values of less than 1000 pg / ml '

BSLT test using larval shrimp Antemiasalina done incubate the eges in seawater assisted by acration.
Artemiasalina eggs will hatch into larvae perfectly within 24 hours. A. salina larvae are well used to test BSLT
is aged 48 hours because if more than 48 hours it is feared the death was not due to toxicity of Artemiasalina
extract but by the limited supply of food"". The benefit of shrimp larvae of A. salina for this BSLT test is
sensitive to the nature of the test material, the cycle time of life more quickly, easily bred and the price is cheap.
A. salina sensitive nature likely caused by circumstances were very thin skin membrane that allows the
diffusion of substances from the environment that affect the motabolism in the body. A. salina is found in
almost all surface waters in the world who have a salinity range of 10 - 20g / L, it is this which couses easily
bred. Newly hatched larvae are called nauplius oval and reddish color with a length of 400 pm with a weight of
15 g. Member body consisting of a pair of small antennae (or antenna anteluena [) and a pair of large anlennae
(antenna or antenna 11). At the front of the two small antennac that are red spots that function as eyes (osclus).
At the rear there is a pair of mandibular barbels magnitude (jaw) is small, whereas in the belly (ventral) side of
the front there labrum®,

Shrimp larvac toxicity test toxicity testing is one that is Ffast, safe, practical and economical for
screening, fractionation, and determination of bicactivity of compounds of natural materials. National Cancer
Institute of the United State of America (USA NCI) has found a significant relationship between toxicity testing
on shrimp nauplius {Bhrine Shrimp Lethality Test) with inhibition of human tumor cells in vitro. According to
® The major component of wood vinegar products are acetic acid, methanol, propanoic acid, phenolic and
carbonyl compounds. The wood vinegar improves soil quantity eliminates pests, accelerating plant growth,
plant growth regulator or growth inhabiting

Given waste plantation crops like coconut husk, coconut shell and cinnamon are widely available in the
province of West Sumatra, and yet provide optimum added value, then it needs to be processed into liguid
smoke. Research nawre of the toxicity of liquid smoke of various kinds of mw materials and the temperature
pyrolysis different has not been done in this study aimed to find out the nature of the toxicity of combined
treatment of different types of raw maierials {coconut fiber, coconut shell and cinnamon) with temperature

pyrolysis different ,

2 Materials and Methodology

Tools and instruments used in this study include 1ools laboratory glassware, test tube rack, aluminum
foil, paper filter evaporator, vortex. desiccator, hot plate. aerator, fluorescent lights, 65 mesh sieve, oven.
analytical balance (AND GH-202), blender, label paper, rulers, pencils, aluminum foil, plastic, filler paper,
cotton. erlenmeyer flask, becker glass, measuring cups, funnels, test tubes, spatulas, stiring rod, a Pasteur
pipette, glass bottles, incandescent lamps, weighing bottle, a rrmwringjcup. i r._:pillary tube, vial, micro pipette,
magnifying glass, oven, and | set maker laboratory-scale liquid smoke “as the picture |,

Materials and chemical reapents used in this study is a waste coconut husks, coconut shells obtained
from Pasar Raya Padang and cinnamon already taken the outer skin is obtained from the farmers cinnamon in
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Tanah Datar. Artemiasalina. DMSO 50%, 70% ethanol , pro analysis methanol (Merck). distilled water, sea
waler.

2.11mplementation Research
i ; f
The stages of the implementation of this study consisted of three phases:

2.1.1.Make means of pyrolysis liquid smoke

Circuit extmction ool liquid smoke made at laboratory scale refers to the results of res
chmmmtm of liquid smoke *. In this study using the tool mn{cr of liquid smoke which cnmpr:i’:cﬁwfb::um;ﬂill:
cquipment C““dF“Wf mmpls:tc with water in the form of a drum capacity of 100 liters equipped with a water
pump to ht‘lpl circulate m91m|_1 water along the 14 meter equipped with a hose for water circulation, place a
container of I:qll.ud smoke in the form of a tube Erlenmeyer capacity of 500 ml amounted to 5 picces, stainless
stell kiln capacity of 3 kg and a stove burner LPG fueled at the end of the pipe as well s pyrolysis include a
vacuum pump to draw the smoke of buming in order to obtain a liguid smoke as shown in Figure | below.

Lt e PP Y
= el
SRR TR Ty
| _____ sy S i AP B
f RSO, S -
{ | T SR L R, e R T 1 .3
| - * : . i
1 | ; ' . s
| e £ - SRETLLATE bR | ]
=Fa= = Py 4 sy ] - I
| T L =xie | S O g [ I
T T— | T - i i —
| I & e I
| ] =§=
| | 1 1 v
! - | T W W (R O T
"r: r i x r I | I
e i p | I~
1 | e L A — S
[ TENTE T T e % e —
il L LT L S — T L LT e ST R |
-ttty . e | I ‘
RS B & 1 3% as g L [\ (B ] +
- . s
Gamhbar 1. _Alal penghasil asap cair skala laboratorium,

Figure 1.Liquid smoke device of a laboratory scale

2.12. The process of pyrolysis (manufacture) of liguid smoke

Research on the manufacture of liquid smoke by means of pyrolysis refers to the above research
activities to provide input to redesign the device of liquid smoke laboratory scale. After the tool maker of liquid
smoke strung well then continued with producing liguid smoke. This process stars from raw material
preparation providing coconut husk, coconut shell and cinnamon dry with each weighing ubout 40 kg with a
moisture content ranging from 4-10%, cleaned of dirt. Raw materials in order to further cut its small size with
uniform size + 4- 9 cm2. Next activities include the raw materials into pyrolysis reactor during the five (5)
hours with each weighing 3 kg sample at a tlemperature of 100£10°C; 200 £10°C; 300+10°C; 400£10°C, using
fuel burner LPG stove. The water pump is used to drain water from the water source to the condenser. Burner
and water pump switched on simultaneously. Container distillate (liguid smoke} accommodated using glass
bottles. Measuring temperature using a thermometer and measurements were performed every % hour measured
at several places, namely in pirolisator, container distillates, as well us water resources, as well as the inlet and
outlet of the condenser. After 5 hours, will obtain three fractions, namely fraction of the solid form of carbon. in
the form of tar heavy fraction and light fraction in the form of smoke and pas methan Sclanjutnya light fraction
is passed kepipa condensation in order to obtain a liquid smoke while methane remained the gas and condensed.
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Liquid smoke were then allowed to stand for ane week, a new analysis. The purpose of the deposition during |
(one) week to precipitate impuritics that exist in liquid smoke, After | (one) week liquid smoke silenced
cylotoxic further analysis.

2.13.Test cytotoxic liquid smoke method Brine Shrimp Lethality Test (BSLT) bloassay system ' *with the
phases of work as follows:

a. Selection of eggs artemiasalina Leach

Selection of shrimp eggs made by soaking the eggs in distilled water for one hour. Good egg will sink
whereas unfavorable egg will float.

b. Preparation of larvae Artemia Salina Leach

: Preparation of shrimp larvae hatch shrimp done 48 hours before the test. Hatching eges is done by
immersing them in sca water sufficiently to illuminate the container that is not occupicd by shrimp cggs with
incandescent lights,

c. The division of the treatment group
In this study. shrimp larvae were divided into five treatment groups at random, namely™:

Group K is 10 larvae shrimp fed with a liquid smoke concentrations of O ug / ml,

‘The group PI is 10 larvac shrimp fed liguid smoke with a concentration of 12.5 ug/ ml in the media.
P2 group is 10 larvae shrimp fed liquid smoke with a concentration of 25 ug / ml in the media.

P3 group is 10 larvae shrimp fed with a liquid smoke concentration of 50 ug / ml in the media.

P4 group is 10 larvae shrimp fed with a liquid smoke concentration of 100 pg / ml in the media.

PS5 group is 10 larvae shrimp fed liquid smoke with a concentration of 500 pg / ml in the media.

P6 group is 10 larvae shrimp fed liguid smoke with a concentration of 1000 pg / ml in the media.

- - e B )

. Implementation of toxicity tests

Test execution is done by first equalizing the final volume of liguid smoke results from a combination
of the three treatment materials {coco husk, coconut shell. cinnamon) with different pyrolysis temperature is a
temperature of 100£10°C; 200£10°C; 300+10°C; and 400+ 10°C with o concentrtion ratio of treatment above
is diluted by adding scawater advance into each test tube until liquid smoke above were mixed, then just put
shrimp larvae that have been aged 48 hours in a serics of test tubes containing liguid smoke which prepared
respectively of 10 animals so that the volume in each tube to 5 ml. Test tube and then placed under incandescent
light illumination for 24 hours, then counted the number of dead shrimp larvae. Standard criteria to assess
mortality of shnmp larvaec 15 when the shnimp larvae showed no movement during several seconds of
observation.

e. Data collected

The data collected are primary data obtained from the amount of shrimp larvae died 24 hours after
treatment in each combination of three (3) treatment of the type of raw material, pyrolysis temperature and
concentration of different liquid smoke.

f. Hatching eggs artemiasalina

Artemia soaked in fresh water for 15-30 minutes. Then soaked in 10 liters of seawater. Hatching
temperature is 25-30 ® C and pH = + 6-7. The egps will hatch after 18-24 hours and the larvae are called nauplii.
Nauplii ready to test BST after these larvae was 48 hours.

2. Test toxicity BST Extract Method

Liguid smoke results of the combined treatment of rmaw materials with different pyrolysis temperature
taken 50 mg, each dissolved in 5 ml of methanol. Created dilution 1000, 500,100,50.25,125 and 0 ug/ml.
Testing is done by inserting 10 larvae of Artemiasalina was 48 hours into glass jars already containing 1 ml
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DRI = & lquuid smoke and scawater. After 24 hours, the number of dead larvae were calculated with
the aid of a magnifying glass.

2.2 Experimental design

The stud}‘l was conducted using a factorial experimental design 3 x 4 x 6 with three replications thus
obtained 72 experimental units. A factor is the type of raw material comprising coconut husk, coconut shell and
cinnamon. factor B level pyrolysis temperature of 100 + 10°C; 200 £ 10° C: 300 £ 10°C; and 400 + 10° C and
factor C level liquid smoke concentration is O ppm, 12.5 ppm. 50 ppm, 100 ppm, 500 ppm and 1000 ppm. The
parameters mﬂ_l&llﬁﬂ were the number of dead Artemia 50% of the total larvac test. Then calculated LC50
values by entering the numbers probit (50% larval maortality trials).

23.Data analysis

Toxicity effects of the observations was analyzed by percent of deaths.

The number of dead larvae
B Larva = - x 100%

Total larvae test

By knowing the mortality of larvae Artemiasalina, then searched through tables and figures made probit
equation:

Y=Bx+A
where Y = log concentration, and X = Score probit

Furthermore, the numbers sought probitprobit through tables and graphs created with log concentration
as the x-axis against the percentage of mortality in probit units as the y-axis. LC50 value is the concentration of
a substance which causes the death of 50% of test animals obtained by using the linear regression equation y = a
+ bx, A substance is said to be active or loxic substances when the LC50 value of less than 1000 ppm to extract
and less than 30 ppm of a compound .

3 Results and Discussion
| & |

3.1.Effect combined treatment of raw materials with different temperature pyrolysis gainst the
percentage of mortality, probit values and LC o

Results of analysis of variance (%) mortality showed an interaction between the combined treatment
differences raw material liquid smoke with a temperature pymilysis different to the value of cytotoxic (%)
mortality liquid smoke (P<0.05). as well as in combination trestment differences in raw materials with a
concentration of smoke different liquid while the combined treatment of the pyrolysis temperature difference
with different concentrations showed no interaction (P>0.05) as well as on a combined treatment of raw
materials, pyrolysis temperature and concentration showed no interaction (P>0.05).

On the results of variance probit shows the interaction between the combined treatment differences raw
material liquid smoke with a temperature pyrolysis different to the value of cytotoxic (%) mortality liquid
smoke (P <0.05), as well as in combination treatrent differences in raw materials with the concentration of
liguid smoke different while for the combined treatment of the difference in temperature pyrolysis with
different concentrations showed no interaction (P>0.05) as well as on a combined treatment of raw materials,
temperature pyrolysis and concentration showed no interaction (P>0.05) the observation of the average results
of toxicity tests (% ) montality liquid smoke given treatment mw materials with different pyrolysis temperatures
presented in Table 1.

Dipindai dengan CamScanner




O'I

I Ketut Budaraga et af /Intemational Journal of ChemTech Research, 2016,9(11),pp 171-187. 176

Table 1. Observations average (%) mortality in liquid smoke toxicity tests are given treatment of raw
materials with different femperature pyrolysis,

Factor Tempernture Pyrolisis (“C) (T) Mean (T) Interakilon

And Level 100 (T;) 200(T ) 3 (T, 0T (Tx B)
Coconut hush(By1 | 46 192 4.53 AT0436 47" | 49048471 | S23R12 465 ¢ 48601 4.57° | 403

oyt shell

(B} 286 44 | 9 2RAe ddn M | 90 4438 MOTI 2465 ™ | aps0ed 4™ | RRT
Cinopron (B | MIR644390 % | 300052400 1 | 26667307 " | 190482230 " | 27082360" | 1128
Mcan raw
maigrial (B 4159+ 445° 012429° W57£425™ | wBoeq23t 19.52
Interabtion (B
ATl 667 RIS R8G9 112%

* Differend superscripl ketiers in rows amd colunins show the wverge signihicant dilTerence (P <0.05)

Based on Table | shows the value of a positive interaction both at treatment differences in raw
materials with different pyrolysis temperature (line) and the pyrolysis temperature treatment with the types of
raw materials (columns). This means that both factors influence both the raw materials and the pyrolysis
temperature to respond jointly to the () mortality brine leach very large. compared to the treatment of each
factor. BSLT toxicity test method is acute toxicity test where the toxic effect of a compound is determined in a
shont time, which ranges up to 24 hours after administration of the test dose '. BSLT method chosen because it
is one of the methods bioactivity that is easy, fast, cheap and accurate. This method is often used to determine
the toxicity of the natre / botanical extracts as well as for screening compounds for their anticancer positive
correlation between the methods BSLT with cytotoxic test using cancer cell cultures *.

In Table 1 shows the average® mortality of Artemiasalina on raw materials cinnamon decreases with
increase in temperature pyrolysis. The average percentage monality raw materials cinnamon on pyrolysis
temperature of 400 + 10°C showed the lowest number 19.048%, and the highest percentage rate of
Artemiasalina deaths occur in raw material coco on pyrolysis temperature of 400 +10°C of 52.531%, This
means that liquid smoke cinnamon has properties of lower mortality compared with the mw material coconut
shells and coconut fiber. The nature of low mortality means that the toxic effects are present in such liguid
smoke cinnamon aldehyde compounds, ketones, phenols provide less toxic effects. it is indicated by the decline
in the average mortality rate of Artemiasalina. An increase in the pyrolysis temperature showed a decline in the
percentage of deaths allegedly caused by Artemia higher pyrolysis temperastures will cause more and more
compounds are formed, and also it will be many compounds present in the liquid smoke is lost, causing less
toxic effects.

The observation of the average results of toxicity tests (Probit) given liguid smoke treatment of mw
materals with different temperature pyrolysis can be seen in Table 2 below,

Table 2. Observalions average Probit on liguid smoke toxicity tests are given treatment of raw materials
with different temperature pyrolysis.

interaktion
T 8l s

Faclor emperaturepyralidy oC) (T) Mean (T) (T*B}
And Level 100 (T,) 20T 300 (T} 4Ty
Coconut husk(B, ) 4904237 | 45324237 | 49724237 5062423" 497:4.58° i
Coconul shell (5.) 48624237 | 48624237 | 47524.23° 4.72:4.23° 480424 " 003
Cirmamua (B 4592423 | 453:423' | 4382423 412£473" 441£361° .26
?;;‘“’ w matenal | gogs 4440 | 47724430 | 4702425® | 463432t amn
icikiee AT 004 0053 -DiM 014

= Different superscript letkers in rows and columns shaw the averuge significunt difference (P <0.05)

Table 2 shows the volue of positive interaétion in the treatment of coconut coir raw materials at
different pyrolysis temperature (line) whereas the raw material coconut shell and cinnamon at different
pyrolysis temperature indicates the value of negative interactions. Then on the combined treatment of the
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pyrolysis temperature of 100°C and 300°C on different raw materials shows the value of negative interaction, it
is different to the treatment temperature of 200°C to 400°C with different types of raw materials level values are
negative. 1f the value of positive interaction means that both factors influence both the raw materials and the
pyrolysis temperature to respond jointly to the probit value. compared to the treatment of each factor.
Furthermore, the value of negative interiction means on both factors give the opposite response or the response
given to the second factor probit value lower than the performance on each factor. Furthermore, the LCs, value
in the combination treatment of raw materials with different pyrolysis temperature in Table 3 below.

Table 3.0bservations on the average LCg toxicity tests given liquid smoke treatment of raw materials
with different temperature pyrolysis.

Faclor T ure pvrelisl Interaction
emperature py rollsls (C) (1) Mean(T) | (T°B)
And Level 100 (Ty) 2000T;) 30 (Ty) JNT )
Coconut huskiBy) | 149 149 149 149 149¢
Cuoconut shell
(ﬂj‘ © 209 w09 W09 M9 M09
Cinnamon (B 205 R s mns MN5h
Mean raw
material (B) 1876 1876 1876 1876 18.76
1% Interaction (B xTy | 373 373 373 373

* Different superscript letiers in rows and columns show (he average significant difference (P <0.05)

Based on Table 3 shows the value of positive interaction (3.73) on a column combination of pyrolysis
temperature treatment on the raw materials of different liquid smoke to the LC50. It means both treatment
factors together give a strong response to the results LC50 liguid smoke. The results that the average LC50 in
the respective pyrolysis temperature of 18.76 ppm, meaning to kill 50 percent of arhythmia requires salina
leach liquid smoke as much as 18.76 ppm. Furthermore, LC 50 value in the coconut husk. coconut shell and
cinnamon respectively at 14.9 ppm, 20.9 ppm and 20.5 ppm.

According to Table 28 and 29 that BSLT toxicity tests done by determining the LCsq value of the
activity of the active components of the plant against the larvae of Artemiasalina Leach. An extractis said to be
toxic by the methods BSLT if the extract can kill 50% of test animals at concentrations of less than 1000 ppm .
For images regression line relationship type of raw material liquid smoke with pyrolysis temperature
differences in mortality probit value as fipure 2 below,

= B v = 0092~ 4 K35
§ 5 0053+ 493
S 4. y=-01%u-4795 R=0871
| 3 RiI=D92%
§ —— K
=2
;F’} 21 —a—TK
¥ e i
o] 1 2 3 4
Temperature Pyrolisis

Mote: | = wmpersiure of 100+ 10 °C; 2 = emperature of 200 £ 10 ° C; 3 = tempersture of 300 £ 10 ° C; 4 = temperature of 100 £ 10 *
Cc

Figure 2. Mean mortality Probit value of some type of raw materials with different Pyrolysis
Temperature Leve

Toxicity tests conducted on a combination of coconut husks at different pyrolysis temperature shows
LCsq value of 14.9 ppm. and coconut shell at different pyrolysis temperuture of 20.9 ppm. and cinnamon in a
different pyrolysis temperature of 20.5 ppm. This indicates that the compound liquid smoke of the three
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different feedstocks has thF p:nllmlial acute toxicity by BSLT method and can be developed as anticancer
because LCw<30 ppm (Juniarti ct.al. 2005). Based on regression analysis that a combination of differences in
raw materials (coconut fiber, coconut shell and cinnamon) shows a close relat ionship to the value of probit with
r2 valves respectively 0.9324. 0.8737 and 0.9239. Potential acute toxicity possessed liquid smoke is influenced
by the content of secondary metabolites which owned the extract, The presence of the flavonoid extract in the
cell environment. causing the OH groups in flavonoids bind to the cell membrane integral proteins. This causes
terbendungnya active transport of Na + - K +. Active transport stop influx of Na + ions causes uncontrolled into

the cells, causing rupture of the cell membrane (Scheuer, 1994), Rupture of cell membranes that causes the
death of larvae of Aremiasalina,

32.Effect raw materials combined treatment with different concentrations of liquid smoke the
percentage of mortality, probit values and LC o

_ The obscn*.f.ﬁon of the average liquid smoke toxicity test results are given raw material treatment with
different concentrations of liquid smoke to (%) mortality of Artemia in Table 4 below.

T‘nhll 4. Observations average liquid smoke toxicity test results are given raw material treatment with
different concentrations of liquid smoke to (%) mortality of Artemia.

—— Interact
— r Consentrationliguid smoke (ppm) Mean (T) jon
gy 0 115 25 50 100 500 1000 (T*B)
Coconul i3 225 26.67 4917 6667 IL1] 2542
huskiB,) | =49° | 275" | 278" | 299* | +98"™ [725:62"| 200° +457° | -40.2
Coxvonul 33 167 20,83 39.17 56,67 6333 925 200
shell(Bad | £35" |+£14™| 2147 +08* +26™ | 22" +13° +4,24" 23778
Cinnamo 25 583 J 20 4167 4833 67.5 9.58
n(B:) £13 | £15"% [iox12™] 221" | £32° | 239% | £55% | £361° | -2968
Mean
maw
material 3.05 15.00 19.17 36.11 5500 | 6139+ | 8667+
{B) +467 |+x010% | 287" | £15.07° | 14.24¢ 13.76*° 1788 ° 1833
Interactio
n(B xT) 0.55 723 722 12.7% 10,00 1000 1667

B b T
= Dnfferent superscripl letiers in rows pnd columns show the averape significant dilference (P <0 05)

Based on Table 4 shows the value of a ncgative interaction at treatment concentrations of smoke with
differemt types of raw materials {row) while on trestment combination of raw materials with different
concentrations of liquid smoke indicates the value of positive interaction. If the value of positive interaction
means that both factors influence both the raw materials and the concentration of liquid smoke to respond
jointly to the value (%) mortality. compared to the treatment of each factor. Furthermore, the value of negative
interaction mcans on both factors give the opposite response or the response given to the value of the sccond
factor (%) meortality was lower than the performance on cach factor. The observation of the average liguid
smoke toxicity test results are given treatment of raw matcrials with different temperature pyrolysis against
Probit value in Table 5 below,
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Table 5. The ohservation of the average liquid smoke toxicity test results are given raw material
treatment with different concentrations of liquid smoke to the probit value.

Fuctor (K) Consentrutionliquid smoke (ppm) S it Interaction
= Ve ]

tnd Levet | OKo) | 125K | 25Ky | 50Ky [ 100Ky | sooka Jroomky | " (T*B)
Coconut 316t | 424 4 38+ 498+ 5.43x 5 50 ®13% 521
huuhﬂ.'i 29 239 n 239 h 234 L] ek 111 h 239 k 219 h 2139 h 248
Coconut 3.1ht. 403 4.19+ 474 517+ 5344 hdde 4,72
shell (B2 | 209 "1 239 ' | 230" | 239% | 230% | 239" | 230* | 230 | 1m
Cinnamon | 3042 | 343 | 372+ |7306x | 4792 | 496z | sAsz | 42i:
(B 239 71 239% | 239* | 239 | 2390 | 239 | 239" | 230 n 155
Mean raw 312 39+ 4,104 463 513z 530 687+
material (BY | 239 " | 239 * 2390 | 239 239 b 23y h 239 h 472
Imteruction
(BaT) -008 -01.54 -0.44 155 -0.43 -1.42 -2.18 {166

Explanation of: different superscript letters in rows and columns show the average significant difference (P <0.05)

Based on Table 5 shows the value of positive interaction in the combined treatment of different types of
raw materials with different pyrolysis temperature (line), while the concentration of liguid smoke treatment
combination with different types of raw materials showed a valve of negative interactions. If the value of
positive interaction means that both factors influence both the raw materials and the concentration of liguid
smoke to respond jointly to the Probit values. compared to the treatment of each factor. Furthermore, the value
of a negative interaction means on both factors give the opposite response or the response given to the second
factor probit valve lower than the performance on cach factor. Furthermore, LC 50 values in the combined
treatment ‘'of trearment of raw materials with different concentrations of liquid smoke to the probit value
contained in Table 6 below.

Table 6. The ohservation of the average liquid smoke toxicity test results are given raw material
treatment with different concentrations of liguid smoke to the LC50 value.

Facior " {K) Consentrasiliguid smeke (ppm) yean (T Interaction
viean
And Level K [125(K1) [RS(K2) Iso (K3) [100(K4) SOOKS) [1000(K6) [T*8)
Coconul
¥ Yy ¥ ¥ ]

ank(Box ny |20 2 220 220 |20 2.1 20k | _
f.; ) el 196 196 196 196 19.6 19.6 194 196 0 )
Comer. |2 = 27 21 |2 7 27 e

Mean raw 770 17 114 190 110 ] L] 279

materiad (H) e o 2 = S L i s
Imeraktion (B

xT) 326 126 324 1.26 124 A6 ]

* Different superscript Jetters in rows and columns show the average significant dilference (P <0.05)

Based on Table 6 shows the value of positive interaction (3:26) on a column of liquid smoke
concentration treatment combinations on the different raw materials to the LC50. It means both treatment
factors together give a strong response to the results LC50 liquid smoke. The results that the average LC50 in
the respective pyrolysis temperature of 22.9 ppm, meaning 1o kill 50 percent of arrhythmia requires saIi_na leach
liquid smoke as much as 22.9 ppm. Furthermore, LC 50 value in the coconut husk, coconut shell and cinnamon
each at 22.1 ppm, 19.6 ppm and 27 ppm.

In Table 6 shows the phenomenon that the higher the concentration of liguid smoke on the third raw
materizals used in making liguid smoke tendency of an increase in the percentage of deaths Anemiasalina. This
means that the higher the concentration of liguid smoke is used then the concentration of liquid smoke will
become increasingly concentrated, so the pereentage of morality nt‘ Artemiasalina also be increased. For the
third raw material used was that the raw material liquid smoke with cinnamon showed the highest percentage of
Artemiasalina lowest mortality when compared to materials coconut husk and coconut shell, For images
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regression relationship liquid smoke Kinds of raw materials with different concentrations of liquid smoke on
maortality probit values such as figure 3 below,

1 VEOTI -] 208

6 | R'=0810
f E |
o 7 4 5
T x - 2 B4
w | =0 9%7
g :| ——5K
g :_| V= 04050« 2 396 ——

F
I | R=03% i KA
o ! ;
0 1 2 3 ] L [ 7
Consentration liguid smoke

Note: | =Oppm. 2= 125ppm, 3 = 25ppm, 4 = S0ppm., 100ppm = 5. 6 = SM0ppm. T = 1000ppm

Figure 3. Mean mortality Probit value of some type of raw material with liquid smoke concentration
levels of different

Toxicity tests conducted on liquid smoke of different raw materials with different concentrations of
liquid smoke showed LCs, values ranging from 19.6 ppm - 27 ppm. This shows that the liguid smoke of the
three materials have the potential acute toxicity by BSLT method and can be developed as anticancer
ieLCyvalue<30 ppm '. Bused on the regression line that combined treatment with different types of raw
materials concentrations all showed a strong relationship with R2 each at 0.8102. 09577 and 0.99. The
appearance of the image regression line each show increases in value when the concentration of liquid smoke
probit raised. It is alleged by the higher concentration of liquid smoke. the more there are compounds such as
aldehydes, ketones and phenols. causing the value of probit tendency to rise. In addition to flavonoids, there are
some secondary metabolites are present in 7% ethanol extract. The compounds are secondary metabalites
include saponins and plycosides. Such compounds can act as stomach poisoning or stomach poison. Therefore,
when these compounds into the body of larvae. larval digestive system will be disrupted. In addition. these
compounds inhibit the taste receptors in the mouth of the larvae. This resulted in the larvae fail to get a taste
stimulus that can not recognize the food. As a result, the larvae die of starvation *'

33 Effect combination of liquid smoke concentration treatments with different temperature pyrolysis the
percentage of mortality, probit values and LC

The observation of the average liquid smoke toxicity test results are given treatment pyrolysis
temperature and concentration of different liquid smoke against (%) mortality of Artemiacan be seen in Table 7
below.

Table 7. The observation of the average results of toxicity tests were given treatment liguid smoke liguid
smoke concentration and temperature of different pyrolysis against (%) mortality of Artemia,

Concentratioa liquid

smoke Temperutore sks (°C) (TH Mean
(K) 100 + 10°C 200 + 18°C 3+ 10*C 400 + 10 % m

) ppm 3311450 1333250 3333 250 2221+441 3 055
12.5 ppm 15,550 = K K2 14444 + K KD 1444 2 K K2 15556+ 11.3 15000}
25 ppm W T07 I8 B8Y & 028 IXA%9 7 81 IKERY + 15 KRG 19,167
501 ppm 36647 2 1581 66T £ 13,22 35556+ 1589 A5 556 18.11 62
100 ppm $h.047 = 100 5K BRY + 10054 53333 £ 150 SLAL 2076 55000
S(K) ppm 65,550 £ ¥ 82 A 2 10004 51131215 SLANL £ 20,76 58.611
1000 ppm 93,333 £ 707 G100+ 1054 B 2 1944 T7.778 = 26 35 i R6.667
Rolaraa (T) 41.5%u 4111 17 A2b 603 | 3w

iption: [ fTerent superscript letters in mows und columns show the uvemge significunt dilTerence (P <005)
Descript sup pl
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Bascd on the data the average percentage of dead Artemiasaling in Table 33 showed an increase in the
percentage of deaths Ariemia with _hlg_herlp}TnlrsiE lemperature and concentration of liguid smoke is used.
Percentage of Anemiasalina mortality is highest in the combined treatment of liguid smoke concentration of
1000 ppm in the pyrolysis temperature of 100 £ 100 ® € of Y3 33% is not significantly different from 10460 ppm
concentration of 1iquid smoke on the pymlysis temperature of 200 £ 100 ° C. while the lowest value
Arteminsalina deaths nor::qu in 5:|1!hhinut'|nn trealment without the administration of liguid smoke at a
tempcrature of 300 + 100 © C. This is caused by the higher temperatures used pyrolysis followed by the use of
liquid smoke concentration the higher the pereentape of deaths will increase the mte of Artemia. This condition

micans that the lht'll‘lilllll}' effect of liquid smoke cinnamon will increase as the concentration of liguid smoke and
temperature pyrolysis used.

Further nhﬁcn'nlimlls of tl-!n average liquid smoke toxicity test results are given treatment pyrolysis
temperature and concentration of different liquid smoke to the Probit values can be scen in Table 8 below.

Table 8. The observation of the average results of toxicity tests were given treatment liguid smoke liquid
smoke concentration and temperature of different pyrolysis against probit valoe.

Conc. Equid

smake Temperalure pyrolisls (o) (T) i

(K} 10+ 1000 | 200+ 10 0C 3H + 10 ol 40 + 10 oC m
0 ppen N[ 116 316 248 3.115d
125 ppm 359 KRt 354 159 19654
25 ppm 4.16 412 412 4.12 414
50 ppm 466 466 4.63 463 4645 ¢
100 ppm 507 M 5.08 503 5.028h
500 ppm 54 537 508 503 523 b
§000 ppm 649 635 601 517 6.155 8
Mean (T} 472 468 457 451 462

Description: Different superscript Jewers in rows und colurms show ihe avernge significant difTerence (P <0.05)

According to Table 8 shows that there is no interaction combined treatment of liquid smoke
concentration and temperature of different pyrolysis against probit value. This means that the concentration
factor and temperature pyrolysis liquid smoke to respond separately do not do together. Probit value of 1000
ppm give the greatest probit 6.155 ppm means that the concentration of liquid smoke that the higher the ability
to kill arrhythmia salina will be higher. Furthermore, based on figures obtained at the pyrolysis temperature rise
does not show any increase in the value of probit.

Furthermore, the LCs values at treatment combination treatment concentration and temperature
pyrolysis liguid smoke differently 1o probit values. in Table 9 below.

Table 9. The observation of the average results of toxicity tests were given treatment liquid smoke liquid
smoke concentration and temperature of different pyrolysis against LCs values.

Concend ration Temperature pyrolisis (°C) (T) Mean
Liguid smoke )
K 104 + 10 0 200 + 10 o* N 4+ 10 o M)+ 10 ol
0 ppm .50 2300 1550 17.50 190K
12.5 ppm T 2200 1590 17490 190K
25 ppm 20 50 1240 15.90 17.90 19.0K
50 ppm 150 2200 15 .50 17 490 19,08
1600 ppm 20,50 2200 15 G0 17.90 1908
500 ppm 20,50 2200 15 .90 17,50 19 UK
1000 ppm 20.50 2200 i5.90 17.90 15.08
Mean (T) H50b 2200 4 1590 d 1790 ¢ 19.08

.Den:rir.ll.inn: Different superseript letters in rows and columns sbow Lhe avemge significant difference (P <0.05)
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i 300 ppm 269 | T0a000 e |
] Wppm 1| 0annn a4
LRI 0 pyn 0| 334877 05
12.5 ppmn 157 | 200100 1A
i 15 ppm VWK | 30672577 T
o ) ppm Lo | S3iasT T 58
100 ppm 2| pnTal528 185
S ppon 169 | TA3NRTT 1A
1000 ppm RRCTTE #a_|
400 + W0oC 0 ppm 0| 3331577 0.5
125 poan 187 | 26672577 1A
25 ppm KN IETT K
S0 ppan 1699 | 36,6715.77 55
1000 pprmy I REEETER 18 fo
) ppn 260 | Th6T15.7T 1A
1000 ppm 3 | 53,3340 000 184
Coconut shell 100 + 10 oC 0 ppm 0| 3.3345.77 105
125 ppm 1097 | I66745.77 116
25 ppm 1398 | 20+000 19K
50 ppm 169 | S0e100 55
100 ppm 2| el [L¥:]
500 ppm 269 | 66672507 16
1000 ppm 39333577 a4
200 + 100C 0 ppm 0| 3332577 105
12.5 ppm 1097 | 1667577 116
25 ppm 1.396 | 23332597 ErY ]
50 ppm 1.649 | 4l 55
100 ppm T 6333507 kA
500 ppm 249 | T0+0.00 14
1000 ppm 3| 93332577 54
M0 + 100 0 ppm 0] 333577 105
12.5 ppm 1097 | 166745.77 16
75 ppm 1308 | 2020.00 93
50 ppm 1609 | 33332577 55
100 ppm 2| 533577 186
500 ppm 269. | 602100 1.6
1000 ppm 3| 93334577 484
300 + 100C 0 ppm 0| 3334577 105
125 pom 1097 | 16672577 16
75 ppm 1.396 | 200040 308
S ppm 1.699 | 33332577 55
100 ppm 3 | 501000 IE56
500 ppo 249 | 56672577 1.6
1008 ppm 3| w0 484
Ciney wmon 100 + 10 o U ppm 0| 3335797 0.5
12.5 ppen 1097 | 64674577 116
25 ppm 1398 | 1333577 95
50 ppm 1659 | Hel000 55
100 ppm 3 | 8021000 ] 136
500 ppm 269 | 01000 5253 16
100 ppm 1| 86674577 6112 154
00 + 100C U ppm 0| 133577 ni62 05
12.5 pnm 1097 | 6.675.97 1501 16
25 ppm 1398 | 102000 I IR
50 ppm 1690 | 33.335.77 4271 55
100 ppm T | 46674577 4917 186
500 ppm Z69 | 530021155 5082 16
1000 ppm 3 | B0 DO 5.2 454
300 + el 0 ppm 0| 3331537 11462 105
12.5 ppm 1097 | 6672537 3501 16
Ziﬂ:m 139K | 10s000 A757 R
500 ppm 1.609 | 2021000 1058 55
100 ppm 3 [ 401000 1.74% 116
SO0 ppim 260 | 4667£01155 4917 14
1008 ppm 3 | 601000 5253 ETF]

183
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0+ 100C | Oppm 0 | 02000 0 10,5
12.5 ppm 1097 | 3334577 3.162 1A
25 ppm 1398 | 6674577 3.501 Y]
S0 ppm 1699 | 1667577 404 55
WM ppom 2 | 3021000 1476 186
SO0 ppm 260 | 3333577 4.568 116
1000 ppm i[4330:5T77 4831 484

Description: * Different superscript ketiers in columns averaging showed significant difference (I <003)

th]c 10 s?:.nws that the cambined treatment of the mw matcrial, pyrolysis temperature and different
concentrations of liquid smoke in the trial. which was not significant ly different effect on mortality of larvac of
A. salina Leach. The number of larvac per cup test is 10 cows and concentration each performed three
repetitions. The total number of larvae of A. salina Leach used was 2520 larvac. Larvae were used was 48
hours, because at this age are already full members of the larval body than when the larvae hatch, In observing

the growth and development of larvae until the toxicity testing of the extract, use tools 1o observe that the
magnifying glass.

Based on data from Table 10 that the greater the tendency or high concentrations of liquid smoke used
for Qn:h raw material, the higher the response or the impact caused the death of test animals. Mortality and
survival in a time period of exposure is a specific effect in acute toxicity tests with long-term’exposure. Data
from the test are quantal significant lethality test animals alive or dead. According to “Oral administration of
ethanol extract at the highest doseof 18000 mg/kg resulted in no mortalities or evidence of adverse effects,
implying that LD 50 > 15. 000 mgtkehb which shown that extract is non foxic

Bascd on the data the average percentage of dead Arteminsaling on a combination of three treatments
(raw material. pyrolysis temperature and concentration of different liguid smoke) showed an increase in the
percentage of deaths Artemia with the high concentration of liguid smoke is used. This is caused by the higher
consumption of liquid smoke concentration will increase the mte of mortality percentage Artemia. This
condition means that the mortality effect of liguid smoke cinnamon will increase as the concentration of liguid
smoke and temperature pymlysis used, Furthermore, from Table 10 shows the higher concentration of liguid
smoke that is given to the larvac. a trend showing the higher montality rate of larvae. This happened to the third
raw material liquid smoke at different pyrolysis temperature. Liguid smoke coco with different pyrolysis
temperature showed the highest monality rate of larvac ot cach concentration after one hour. and subsequent
liquid smoke liquid smoke coconut shell and cinnamon. Polential acute toxicity possessed liquid smoke is
influenced by the content of secondary metabolites which owned the liguid smoke. The presence of the
flavonoid extract in the cell environment. causing the OH groups in flavonoids bind to the cell membrane
integral proteins. This causes terbendungnya active transport of Na + - K +. Active transport stop influx of Na +
ions causes uncontrolled into the cells. causing rupture of the cell membrane ''. Rupture of cell membranes that
causes the death of Aremia larvae mortality percentage Artemiasalina.Untuk looking up 1o the level of 50%.
then it will use the LCyp (lethal consentratian) means that this figure will be uscful to predict the concentration
of liquid smoke used until the death of Antemiasaling as much as 50% , The following was delivered value
probit mortality Artemia to seek LC g contained in Figure 5 below.
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1 o D0Tix= 5735
I ¥ =-0.330 + 8.901 Rt=071%
L] el -1 1]
8 Ve-D0Pax s 4513
Fi= 0807
§ 7 | —+—Oppm
a &
X —8— 11.5ppm
s |
f i —u— i ppm
4
E y | —=—Sllppm
1 - = TIHD ppmy
1 1-;-4:l:z!t-1m *— 500 ppm
Rf=0230
PR S R —— 1004 i
0 1 r 3 4 5 5 7T 3 3 W N 1 1B
The combination of pyrolysis temperature treatment with different raw materlals

Description | =5KT1.2 = SKT23 = SKT34 = SKT4,5=TKTI .6 =TKT2.7 = TKT3.8 = TKT4,9 = KMTI,
10=KMTZ2, 11 = KMT3. 12 = KMT4.

Figure 5. Mcan mortality Probit value of some raw materials to the pyrolysis temperature and the
concentration of different liquid smoke

LCsy value on the combined trestment of differences in raw materials with different pyrolysis
temperature at a concentration of 0 ppm, 12.5 ppm. 50 ppm, 100 ppm, 500 ppm and [N ppm 10.5 ppm, 11.6
ppm. 39.8 ppm, 55 ppm. 186 ppm, 11.6 ppm and 48.4 ppm. Based on the opinion of Juniarti et al. (2005) that
the percentage data Artermiasalina leach momnality (Table 5) and LCs values that the combination of raw
materials ta the pyrolysis temperature at a concentration of O ppm, 12.5 ppm. 50 ppm and 500 ppm are active
for LCy,<50 and a concentration of 50 ppm. 100 ppm and 1000 ppm are not active. The data showed a trend the
higher the concentrition of liguid smoke is used more and more percentage of mornality of Artemia. The
number of dead Artemia comparable with the high concentration of liguid smoke is used. It is alleged by the
higher concentration of liquid smoke used to be a growing number of aldehyde and phenal compounds are
formed. causing a growing number of dead Artemia, Furthermore. based on 15 images showed that the 1oxicity
tests probit value indicated by the combined treatment differences in raw materials by the pyrolysis emperature
on liquid smoke concentration of 50 ppm, 500 ppm and 1000 ppm have & weak relationship to probit. Valuve is
indicated by the value of r’ each at 0.1049.0.2141 and 0 2308. For other concentration of 0 ppm. 12.5 ppm. 50
ppm and 100 ppm has a close relationship with the probit value indicated by the value of r* cach at 0.7159.
0.8495, 0,807 and 0.8181. In addition 1o flavonoids, there are some secondury metabolites are present in liquid
smoke. The compounds are secondary nwtabolites, among others allegedly are saponins and glycosides. Such
compounds can act as stomach poisoning or stomach poison. Therefore, when these compounds into the body
of larvae, larval digestive system will be disrupted. In addition, these compounds inhibit the taste receptors in
the mouth of the larvae. This resulted in the larvae fail to get a taste stimulus that can not recognize the food. As

a result, the larvae die of starvation ¥ "

4. Conclusion

1. The quality of the best production of liguid smoke contained in the raw material cinnamon treatment at a
temperature of 400+10°C level which demonstrate against Artemiasalina mortality rate of 19.048% which
is smaller than the second most other raw materials.

2. Liquid Smoke result of a combination treatment of differences in raw materials (coconut fiber, coconut
shell and cinnamon) with different temperature pyrolysis each show toxic properties (LCy<30 ppm) with
LCy value of 14.9 ppm respectively, 20,9 ppm and 20.5 ppm.

3. Liguid Smoke result of a combination treatment of the raw material (coconut fiber, coconut shell and
cinnamen) with different concentrations of liquid smoke each show toxic propenies (LCw<30 ppm) with

each LCsq value of 22.1 ppm, 19 6 ppm and 27 ppm.

= 1 W —
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4. Liquid Smoke mixed results pyrolysis temperature treatment (100 £ 10°C, 10°C + 200, 300 £10°C and
400+ 10°C) at different concentrations of liguid smoke cach show toxic properties (LC«<30 ppm) with
LCuvalues respectively 205 ppm. 22 ppm. 15.9 ppm and 17.9 ppm. . "

5. Liquid Smoke result of a combination treatment of differences in raw materials with different pyrolysis
temperature at a concentration of O ppm. 12.5 ppm, 100 ppm. 500 ppm respectively cach show toxic
propertics (LCw<30 ppm) with LCyvalucs of each of 10.5 ppm, 11.6 ppm, 39.8 ppm. 18.6 ppm, | 1.6 PPm
while the concentration of 50 ppm and 1000 ppm LCgvalues coch at 55 ppm and 48.4 ppm ure not toxic
(LCx> 30 ppm). subsequent regression line treatment combined with differences in raw matcrials pyrolysis
temperature of the liquid smoke concentration of 50 ppm, S10 ppm and 1000 ppm have a weak relutionship
t the value of probit with R2 values of 0.1049 respectively, 0. 2141 and 0.2308. while the other
concentration of O ppm, 12.5 ppm, 50 ppm and 100 ppm have a stronger relationship with the probit value
indicated by the value of r’ cach at 0.7159, 0.8495, 0.807 and 0.8181.
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