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ABSTRACT

This study aims to know the organoleptic quality (color, aroma, texture and appearance) fillet

of tilapia (Oreochromisniloticus). Smoke is obtained from the combined treatment of smoke

liquid smoke concentration. soaking time, types of packaging and different storage time. This

research is done experimentally uses completely randomized design (CRD) factorial 5x 3x 3

x 5 with 3 replicates in order to obtain 675 experimental units. A factor consists of the

concentration of liquid smoke consisting of Control (smokeless liquid / 0%). 5% and 10%,

15% and 20%: B factor consists of soaking time with liquid smoke is composed of three (3)

levels ie soaking time 5 minutes, 10 minutes and 15 minutes: C factor consists of the type of
packaging consists of three (3) levels ie without packaging (control), polyethylene packaging

(PE) and polypropylene packaging (PP) and D factor consists of the storage time (days)

consists of 5 (five) levels ie 0, 3.6.9 and 12 days. The observed parameters are organoleptic

test (color. aroma, texture and appearance). The results show the quality of the best smoked
fillet of tilapia on the organoleptic test (a) the color is got in treatment combination of
soaking 5 minutes at a concentration of liquid smoke to 20% with an average score of 6.81

(like), a combination of liquid smoke concentration of 20% with packaging polyethylene
(PE) with an average score of 6.67 (like), a combination of liquid smoke concentration of
20% on storage time of 9 days with an average score of 7:12 {love). a combination of soaking
10 minutes on the packaging of polyethylene (PE) with a score of an average of 6.5 (like), a
combination of soaking 10 minutes at a storage time of 9 days with an average score of 6.9
(like). (B) quality of the best tilapia fish fillet smoked from the organoleptic test is got in the
combination treatment of soaking time 5 min at a concentration of liquid smoke to 20% with
an average score of 6.6 (like). (C) Quality of the best smoked tilapia fillet from organoleptic
test textures is found in concentrations of 20% liquid smoke with a long soaking 5 minutes
with an average score of 6.99 (like). liquid smoke concentration of 20% on the type of
packaging Polyethylene with the mean score average 6.75 (like), liquid smoke concentration
of 20% with storage time 6 days with an average of 7:25 (like), soaking time 5 minutes to the
type of packaging Polyethylene (PE) with an average score of 6.45 (like). (D) Quality of the
bestTilapiaFillet smoked from organvleptic test is found in the combination treatment of
liquid smoke concentration of 20% with 10 minutes soaking time on the packaging
polyethylene (PP) with an average score of 7:18 (like).
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West Sumatra land potentinl for fish famming in pondeestimated area of 1230 hectares (.
Among the species of freshwater fish are now being developed and grown in West Sumatra
provinee are Tilapia (Oreochromisniloticus). This is becase these fish are emy to hive. fadt
breeding, the meat s white and the taste 18 guite tasty  Processing metheds can be developed
{0 those fish is a fish fillet processing . The results of fishery pricessing wich as fillets of fish
are included high pernishable found . Ac perishable foodstuffs, then the quality of the fish st
be able 1o be maintained as much as possible o pet into the hands of consumers. For that we
need pood handling and preservation as well as processing into prochuct care ready (o be eaten
but durable power is longer. One way of pricessing that has long been known to the public is
the cuning of fish

Fumipation is & technigue of embedding and incorporating yarious chemical compounds of
smoke into foodstufTs (2] In time, fopging was intended 1o extend the shelfl life of a material,
but in line with the increase of public acceptance to the product of smoke then that goal
began 1o wm o the Mavor. such as pive aroma and distinctive taste and prevents rancidity of
the meat due 1o the oxidation of fat. Fumigation can be done both tradinonal and meedern.
Traditonal fumigation can be done m the cold and heat by buming wioen] or sawdust, where
the smoked fish are directly contact with the smuoke. Mcanwhile modern fumigation uses
liquid smoke (steam dispersion in the fuid as a result of smoke condensation from wood
pyrolysis) as smohke transmission. In- general, wider community, especially the coastal
communities do fumigation with traditional fumigation techniques and the technique of
curing has a lot of short comings. For the example desired tuke a long time, is not efficient in
the using of firewood. the uniformity of the product to produce color and flavor are difficult
to control. environmental pollution. and the most dungerous is the residual tar and
hydrocarbon compounds polycyclic aromatic (Benzo (a)pyrene) were deposited in food that
can be harmful to health. In areas producing smoked fish, in order to fulfill the source of the
smoke (firewoad) many people cut down trees, even Mangroves which become sea protector
from logging target. These circumstances make alternative use of firewood has to be
considered as well as fogging technique. It is the time to be replaced with modern fumi gation.
The use of liquid smoke is wider for its application to replace the traditional way of curing.
With liquid smoke. the pranting of smoke aroma to those fish will be more practical because
only by spraying or dipping the fish in a solution of liquid smoke, followed by heating. The
development of liquid smoke are more rapidly in the preservation of foodstuffs, because the
required cost for imber and the equipment for making smoke are more safe, components that
are harmful can be separated or reduced before being used in food as well as the composition
of the liquid smoke is more consistent to use repeatedly [3] .

Modem fogging is fumigation with the pas phase (gas phase smoke) or fumigation with
liguid smoke (liquid smoke). Fumigation with the liquid smoke is done by soaking the
product in liquid smoke that has been disbursed through the process of pyrolysis and
distillation |3]. This way of fumigation can improve the quality of products in terms of health
because of carcinogenic compounds such as benzo(a jpyrenwhich contain in the liquid smoke
can be ubsorbed and reduced in number, while the tar can be separated by using
sedimentation and filtration method [4).

Some researches aboutthe production and use of liquid smoke have been camied out include
the determination of the temperature and time of pyrolysis of rubber wood to produce quality
liquid smoke |5]. the determination of antibacterial properties of liquid smoke produced from
several types of softwood [6], pickling smoked tongue with liquid smoke produced from teak
[7). Those researches utilize hardwood and softwood separately. Whereas softwood with low
lignin content will be very effective 1o extend the lasting power of fish and produce flavor
which is not typical 8] if it is combined with other wood (hardwood).

— —— .
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With the ripht pricess of soating o0 liquid wemeike ¢inmarnem @i h daring has has heen an
information st §t and it ds comtimied by diying the fich filler revaling in decreased sater
fevels expected prodict microbisl sVt is inhibmed. revabing m 8 longer lating poser
]l‘l.ﬂuﬂl Recnuer that jo still tenditiomnl, fick filber e are wunally art P"i’ﬂ
properdy s it i eaey 10 e contmmmaied by mctrempanem ahxh w il eealt i rrbace
Murable power Besides that the wimer coment of the prodact i ol relarevely Mgh To cbtain
Jower water content, then Tillet producte nee me made in e form of & thick but in the form of
thin alices  Thin thing i imended that the Cimmmenom Taguid cewke cm be more guckly

sraved) intor elices of filler of tilnpin, ne well m the dryimg prowess 1o fanter Wth fhe form
of the product likethe form of thin shices of filler, 1 i erpretet m thoens eatramed. all parts
can e caen and thin form 1 more attractive fon comenmers. ( ontamination = ith micmbes
gid other damape can be prevented by packing them with o plastec bag Lintl this fime, the
information abou the type of pasckaging and aorage time for tlapra (ifl aneiked haven't
heen existed of found The resolis of the research 9] showed the atwence of prod packaging.
during storage will incrense the water content of the product. The purprae of this research i
1o know about the orpanalepric quality (eolor. smell, texture and appearance) smoked fillet o
tilapin which v piven combined treatment of liquid smoke concentration, waking time, types
of packaging and different storape time.

. SAIATERIALS AND METHODS
2.1. Materials
The matcnals used for the manufacture of fish are black tilapia which i bought
LubukBuava market in Padang citywith an averape weight of 250 grams / fish. alcahol e,
salt. water and the result of smoke cinnamon purificd with distillation temperature of 1307C.
The tools used mn this rescarch are: a. Equipment for the manufacture of prosenvative
solutions flask. plass beaker. beakers, pipettes. propipet and stirrer. b, Equipment for the
manufacture of fish filet are basins. pans, mixers, stainless steel knives, water heating. cuthing
boards . working desks. spraying equipment, pan drainer, freczer, and analytical scales. c.
Equipment for drying of tilapia fillets: briguette stove heat resistant (Patent | 10]). a dryng
oven tool length 240 x width 100 x height 80 cm equipped with a temperature gaugs 10 NC.
d. Eguipment for packaging and storage: storage shelves, polyethylene. polypropylene
plastic. label paper. paper plates for a fillet. Another tool used in this study such as.
refrigerator coolers, freezers, flask. cup petridist, electric stove, filier paper, oven. autoclaf,
incubators. distillation apparatus. oven, porcelain dish. desiccator. filter. thermometer. pH
meter, erlenmeyer 125 ml and 500 ml, beaker, filter paper, soxhlet, test tubes. centnfuge
whes. micro buretie, pipette, pipette volumetric flsk of 250 ml, centnfuge,
spectrophotometer. pycnometer
22 Research methods
. The experimental design used in this research used a completely randomized design (CRD)
factorial is a combination of liquid smoke concentration with soaking time, types of
packaging and storage in order to obtain 5 x 3 x 3 x § x 3 il replications = 673
experimental units. The first factor consists of S (five) level such as the concentration of
liquid smoke control, 5% and 10%. 15% and 20%: The second factor of soaking with liquid
amoke consists of three (3) levels such as soaking ime 5 minutes, 10 minutes and 13
minutes: The third factor type of packaging consists of three (3) levels. They are without
pachuging, packaging polyethylene (PE) and polypropylene packaging (PF) and the factor of
the place of storage time (days) consists of § (five) levels such s 0,3,69 and 12 days. Data’s
arc analyzed by analysis of variance on the real level of 5%, when it is different then 1t wall
be continued significantly different by Tukey's testat S percent significance level [11].
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23, Implementation Research.

(A) Preparation of liquid smoke- Before being done the pickling process with the result of
cinnamon liquid smoke purification by distillation using a temperature of 140°C after that, it
is diluted with distilled water. The concentration of preservative liquid smoke used is
smokeless liquid (control), 5%. 10%, 15% and 20 %.( B). Making fillets of tilapia and
preservation with liquid smokeThe process of making fillets of tilapia and preservation with
liquid smoke as well as packaging and storage which is done in this research are as follows:
In the conduct of research activities is began with the preparation of materials and tools such
as a desk, knives, cutting board that has been sterilized with alcohol 70% and cinnamon
liquid smoke that has been purificd. We have to prepareaqudest (control), liquid smoke
concentration of 5%, 10%, 15% and 20%, Tilapia are chosen in fresh condition refers to the
SNI [12] about specification of fresh fish and SNI specifications [13] about requirement of
raw material with the characteristics of the raw materials are clean, free of any odor
indicating decay, free from decomposition sign and forgery, free from other natural properties
that can reduce the quality and it is not harmful for health. Organolepticly, raw materials have
some characteristic of freshness: a) Appearance: Whole, convex eyes, bright white cutlet: b)
Smell: Fresh fish specific: ¢) Texture: Dense, compact and elastic, with a weight of 250 £ 10
grams. As theway of making tilapia fillet as follows: it is cultivated using fresh fish that has
passed through freezing phase (rigor mortis) and cleanliness is always maintained by weeding
the scales of a fish, discarding the entrails, feces, and lining the black wall of the stomach,
then do the washing up until clean to remove any remaining dirt, blood, separated scales and
also lenders. Already clean next do an incision behind the gill fins to the back of the head: cut
in front of head toward tail along the dorsal fin using a stainless stecl knife and a knife is
made parallel so separate it from the ribs when taking fillet

Tum the fish. cut from the back fin gills until the head backward:; cut it from tail toward the
head. Open the fillet by cutting toward the head and holding knife close to the ribs, cutting
through the bone of thorns. Furthermore fillet which is obtained immediately put into place in
the cooling conditions in the container immediately faxed. To prevent a decline in quality,
fillet cleanliness is always maintained and in working to make fillets have to really pay
attention to sanitary aspects such as using gloves, head, working table knife would have been
made sterile by rinsing with alcohol before starting the job

In this research using fillets in the form of fish block is boneless filet. Avoid it from
contamination which can easily infiltrate into the meat tissue and muscle meat that has been
opened to the whole fish. In the process of handling for each stage of work to keep the fish
stay fresh is to protect from the sunlight, wind, other heat source which can increase the
temperature of the fish and after being made, fillet is put in the freezer. To reduce drip (water
from the lost muscle tissue in the frozen product melted) fillet do immersion in pure saline
solution 15% for 20 seconds

This fillet construction is done quickly but carefully to avoid spoilage, contamination and
defects due to carclessness which can adversely affect the product and to anticipate these
things put in freezer. Waste which is obtained from fillet is soon removed from the
processing to avoid contamination of the product. In blocks, fillet is easily stored, transported
and handled | 14]. Furthermore, fish blocks are cut in the form of stick (size of +5x 10cm with
a thickness of + 2cm) and given treatment of liquid smoke that is given liguid smoke 5%,
10%, 15%, 20% and control (without liguid smoke) as well as combined with different long
immersion are immersion 5 minutes, 10 minutes and 15 minutes. After completion of the
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immersion. the fillet is removed and draincd and winds up uniil fillet surface dry. Fillct of
tilapia further are arranged on the shelves of the aven so evenly, and dried at 70 °C for 6 (six)
hours
Having smoked tilapia fillets dried due to heating, fillet cooled at room lemperature for 20
minutes to cool & placed in container that are clean and hygienic styreform [15], and then
inserted into the pnrliﬂ!!i"!! polyethylene (PE), polypropylene (PP') and without packaging.
sred at room temperature and held observation start the day 0,3 days, 6 days,

Next they are sk ;
9 days and 12 days on the organoleptic [16]417] by the method for hedonic scale of the color,

smell, texture and appearance.

‘“! sl s AND st S50
3.1.Effect different concentrations of liquid smoke with a soaking time of the color,
aroma, texture and appearance of fillets of tilapia.

There are several factors that determine the quality of foodstuffs. These factors are the taste,
texture. nutritional value. microbiological and color. Before other factors arc considercd
visually, the color factor will appear firstly, The color factor will be the first consideration
when food materials are chosen 12]. Organoleptic test by scoring a test is done to know about
the level of acceptance of the panelists which included the reason or response o the resulting
product ratings | 17]. This test is done by untrained panelists as many as 30 people for each
treatment. Tested parameters include color, texture, aroma and appearance with grading scale
from 1 to 9. To see the score average observed organoleptic test a combined treatment with
different concentrations of liquid smoke soaking time to organoleptic color, aroma, texture.

and appearance of fish fillets indigo smoke as table | below.
Table 1. Average obscrvations combined weatment with different concentrations of liquid smoke soaking time
1o organoleptic color, aroma, texture. und uppearance of smoked filet of tilapia.

Combination Treatment Orgmopli: | onpiacioptis | CRECE i

LOK 1 {hquid smoke 0% . 5 minutes) 57564 ¢gh 6.304 ube 5424k 5 9893 efghi
LOK 2 (liquid smoke 0% .10 minutes) 58080 fgh 6.042cd 591181 6.0953 el
LOK 3 (liquid smake (¥5 15 minutes) 58960 ¢fp 6.0 cd 55987 ghi 59951 efgh
LIK 1 (liguid smoke 5% 5 minutes) 5549h SHHd SH169 5k 58153 hi
LIK2 (liquid smuoke 5% 1 Ominutes) 59816 defg 6.221 ubed 59558 5 9569 fghi
LIK 3 (liquid smoke 5% .15 minutes } 58027 fgh 5893d f 46 fehi 5716040
L2K 1 (liquid smoke 10% 3 minules ) 60847 defy 65130 5.9360 hi 58327 ghi
L2K 2 (liguid smoke 10% 10 minutes) HA0T 3 b 484 ub 6.7438 ube 67138 be
L2K 3 liguid smoke 10% .15 mnutes) fa 1RO7 e £.217 abed 6244 elgh 624 de
L3K 1 iliguid smuke 15% .5 minutes) f.2689 cd 6,117 bed 6.5787 bed 6148 defl
L3K2 (liguid smoke 15% 10minutes) 62220 de 6557 u 63231 el 631824
L3K 3 hguid smoke 15% .15 minutes) 63222 bed 5.915cd 64976 cde b6TR2 ¢
LAK 1 (liguid smoke 20% 5 minuies) X7 u 6,560 w HO8YIa 69573 ab
LAK 2 (liguid smoke 2% 10minutes) 66589 ub 6.102d 6.R158 uh TS0
LAK 3 (hguid smoke 20% 15 minutes) fi 4 del 6,261 ubed 62509 dely 66409 ¢

*Different superscript adphabets i the average colwma shows ceal difference (P<O05)

Orpanoleptic testing is subjective testing. using the senses aimed to the appearance, smell,
and texture. The obtained data were tested using ANOVA statistical test. According [18] fish
is said fresh when the sensory test value ranged between 9.7 and said unfresh when the value
of a sensory test ranged from 4-1. Results of variance in test organoleptic color showed no
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interaction of the two combination treatments such as soaking time with the type of
packaging to the color of fillet of tilapia (P> 0.05) while the interaction occurs very real in a
combination of two other treatments, for the third and fourth other treatments did not show
any interaction.
According to the table 1 above that average combination of the best treatment at different
concentrations of liquid smoke with a soaking time of the organoleptic color, aroma. lexture
and appearance of filet of u'l:llpl?l hﬂ‘*’:‘kc contained in the combination of the concentration of
liquid smoke 20% on a long immersion 5 minutes in color with a score of 6 81 (like), aroma
with a score of 6.56 (like) and texture with a score of 6.99 (like). If the organoleptic
appearance hest treatment mr:nhinminn contained in the liquid smoke concentration of  20%
at 10 minptes soaking time with a score of 7.08 (like). According to [2] determination of the
uet quality of foodstuffs in gencral depends on several factors such as flavor, calor,
texture, and nutritional value. in addition to the existing microbiological propertics. But
before other factors arc considered, visually appear first color factor and sometimes very
docisive. A material is considered nutritious, tasty, and the texture is very well not be
purchased if it has a color which is not unsightly or gives the impression has deviated from
the color it should be. According (29) The result indicates that concentration and optimum
immersing duration are 5% and 10 minutes, respectively and pH Fillet of Lates Calcarifer
until the 10th keeping day does not bring about significant impact on the time.
3.2.Effect different concentrations of liquid smoke to the type of packaging for color,
aroma, texture and appearance of fillets of tilapia.
To see the average scores observed organoleptic test treatment combined different
concentrations of liquid smoke to the type of packaging to organoleptic color, aroma, texture,

and appearance of smoked tilapia fish fillets such as in Table 2 below.
Table 2. Average observations combined trewment of different concentrations of liguid smoke to the type of
packaging Lo organoleptic color, aroma, texture and appearance of smoked filet of tilupia..

P— e e e s
LOKK liguid smoke { 0% . non puckaging) 5578¢ 5006 g 547% ¢ SH5TRe
LOPF (liquid smoke 0% . packaging PP 55003 ¢ 6287 del 55776 e 59887 de
LOPE (liguid smoke 0% . puckaging PE) 6,284 bud 6,904 ab 6.2858 ed 62333 bed
LIKK (ligquid smoke 5%, non packuging) 55493 ¢ 6807 ubcd 56258 ¢ 556040
LIPP (liguid smoke 5% . packaging PP) 55987 ¢ 47120 5740 5Tl
LIPE (liguid smoke 5% , puckaging PE) 6.IR11 ud 5959 g 6.2493 ed 61978 ed
L2KK (Tiguid smoke 10% . non packaging) 60362 4d 6,270 defg 62000 d 61549 d
L2PP (Tiguid smoke 104, puckaging PP 61822 cd 679 ubed 6.2962 od 62331 bed
L2PE (liquid smoke 10%, puckaging PE) 65542ab | 6.647 ubcde 64244 bed 64124 be
L3KK (lnguid smwke 15% , non packaging) 6.1662 ¢d 4474 h 6. 394 badd 62807 be
L3PP (liguid smuke 15% ., packuging PP fll53d 6.337 cdely 64593 uhed 64033 be
L3PE (liquid smoke 15% . packaging PE) 6.5324 ub 650 nhede 6.54 5% by AR b
LAKK(liguid smuke 20% . wn pichaging) 6 4464 abud T0A5 a 66553 b 69773 a
LAPP (liguid siuke 20%. puckaging PPy i 498Y ubw TO6T u 66831 ub 6,940
LAPE (liquid smoke 20%  packaging PE) 66687 u 4906 h 674760 6794

*Different superscript alphabets in the average column shows real difference (P<0,05)
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Texture is an important parameter. Texture is defined hy i
components and :ﬂunmum];aclcnwms arranged and 1:ncn(11hihr3r.-njI I:llna:n:-lzﬁnw.:;?l :!1:;(;1;::;“‘
and reality of this structure out in terms of flow and deformation. Texture is ever h?:e
related to the mechanical. geometric and surface of a product that can be :‘-h\.c'l'\'l.‘.dj;:l lhE
mechanical. taste. touch, sight, and hearing. At variance showed no 'Lmr:r:n.cticm on the
combination of the two treatments, the difference of soaking with different concentrations of
liquid smoke (P> 0.05) on the aroma of tilapia fillet smoked. Interactions also occur in two
different types of packaging treatment combination with storage time on the aroma smoked
filet of tilapia. while the two other treatment combinations that there is no interaction. For the
three and four-factor interactions showed no interaction (P> 0.05).
According to the table 2 above that average combination of the best treatment at different
concentrations of liguid smoke to the type of packaging to organoleptic color, aroma, texture,
appearance filet of tilapia smoke contained in the combination of the concentration of liquid
smoke 20% on packaging type PE (polyethylene) for color with a score of 6.67 (like). On the
scent with the score 7:07 (love) on a combination of liquid smoke concentration of 20% on
the type of packaging PP (polypropylene) and texture with a score of 699 (like) in a
combination of liguid smoke concentration of 20% without packaging (control), the same
thing happened also on the organoleptic appearance with a score of 698 (like). [20] states
. that the Maillard reaction may give rise to brown the food product due (o heating or long term
storage. [21]. states that the Maillard reaction of UHT milk heating process at 140°C for 4
seconds will generate the same level of brown color with one week of storage at 25°Cor
about one day at 40°C.
3.3.Fffect different concentrations of liquid smoke to the storage duration of the color,
aroma, texture and appearance of fillets of tilapia.
To see an average score of observation test organoleptic combined treatrment with different
concentrations of liquid smoke storage time to organoleptic color, aroma, texture, and

appearance of smoked tilapia fish fillets such as table 3 below.

Tuble 3. Average observations combined traatnint with different concentrations of liquid smoke slorage lime 1o
smoked Nkl of tlapia.

orzunoleptic color, arema, organokptic lesure, organoleplic appearnce
LOSO (liquid smoke 0%. Oday) 566026 5906 g 56800 k 58767 h
LOS T (ligurd smuke 0% 3 day) 3144 ef 62KT dely 60903 jjk 6.1115 gh
L0S2 (liquid smoke 0F . 6 day) 65633 cde 6,904 ub 6.3552 fuhi 68056 cde
LOS3 (Tiguid smwke 0% .9 day) 64130 de .807 whed 66200 delp 66083 def
LOSS (ligurd smike 0% . 1 2day) 41485 § 4712 h 4044 m 47307
LISO (liguid smoke 5% .0 day) 5 RO p 59390 57300 k 58203 h
LIS 1 liguid sooke 5% . 3 day) 5.500 f 6270 defie 60119 hij 61030 gh
|' L152 fliguid smoke 5% . bday ) 6.56TH cde 6.67% abud 6. 2140 g 67407 wde
L153 fliguid smoke 5% .9 day) 6.574H cde .647 ubcde 60,8456 abide 1.1 385 gh
L154 tliguid smoke 5% . 1 2day) 40393 ) 4474 h 44648 Im 43522k
L2500 tliguid sewbe 1074, O day) 63074 ef 6337 cdely 6. 18Y {ehi 6,330 g
1251 (liguid seke 10% ., 3day ) 615089 e 650 ubude 65413 efgh 65515 del
1252 (liguid srke 10%. 6 day] 6434 abe 70650 | 6.7763 bedel 65833 had
L1253 (liguid smoke 1074, Yday § 70541 ab 7067 0 7. 1496 ih 66767 def
L254 rliguid smoke 10% 12 duy) 46456 i 4906 b 471811 48926 i)
L350 (Jiguid smoke 15%. 0 day) 64017 de 603 fp 670137 cikel 64385 el
L35 1 (liguid smoke 15%. 3 day) 65367 cde 6289 delp B4R 1 bodel 6, TORY de
L3572 (liquid smoke 15%. 6 duy) A.53T0 abed T050 0 64926 abed 70967 ube
1353 (liguid smoke 15%. 9 duy) 68937 ube 6861 ahe 7.1533 ub 67300 cde
Page 234
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LS4 (liquid smoke 15%. 12 day) 46856 hi 4752 h 472481 19567 ij
LASO (liquid smoke 20%, 0 day) 6.6867 shede 6,19 efg 7.1067 abx 72300 3b
LAS 1 (liquid smoke 20% . 3 day) 6.6315 bede 6,453 bedel 7.0659 ahc 74238 a
LAS2 (liquid smoke 20%, 6 day) 70963 ub 71222 735118 YT
LAS 3 (Tiquid smwoke 20, Sy 71215 7000 a 72193 7 209 sb
L454 (liguid smoke 20%, 12 duy) 5081 h 4767 h 481371 52293

*Different superseript alphabets in the average column shows realdifference ( P<(), 05)
The smell is one of the paramcters that determine a person's level of satisfaction on the
quality of the product. The smell of fresh fish fillet has a specific smell fresh and while the
smell of rotten fish fillets have a harsh odor of ammonia and malodorous [22]. At variance
showed no interaction of the two combination treatments, soaking time difference with
storage time (P> 005). while the combination of the other two treatments showed an
interaction. For the treatment of treatment combination of three factors and four factors,
showed no interaction. The average value of the color of fillet of tilapia in Table 3 were given
treatment liquid smoke concentration of 20% with a storage time of 9 days provides the
highest color score of 7.12 (like) .In the orpanoleptic score tertinngi on aroma, texture and
appearance containcd in the combination treatment concentration liquid smoke to 20% with
storage lime 6 days respectively of 7.12 (like), 725 (love) and 7.42 (love). This means that
the panelists liked the color fillet of tilapia given liquid smoke with a concentration ranging
from 20% ta 9 days of storage. The colors are preferred by the panelists is yellowish brown
calor without color is black (charred). According |23] stated that the process autolysis causes
changes in fish meat. such as fish meat texture becomes soft and easily separated from the
bone. According (28) giving liquid smoke and chitosan on tofu is done by immersion, while
the meatballs made by mixing liquid smoke and chitosan into the boiling water of meatballs.
Then samples tofu and meatballs were analyzed TPC and organoleptic tests. Results showed
addition of liquid smoke with a concentration of 1.5% and chitosan 2.5% is able to extend the
life of tofu and meatballs far three days.
34 .Effect difference prolonged submersion in liguid smoke to the type of packaging for color,
aroma, lexture and appearance of fillets of tilapia.
To see the average scores observed organoleptic test
in liquid smoke to the type of packaging to organoleptic color, aroma,
appearance of smoked tilapia fish fillets such as table 4 below.
Table 4. Average observation time damping in combination treatme

long combined treatment of immersion
texture, and

nt with liquid smoke different

types of packaging to organoleptic calor. aroma. texture. appearnce tilapia fillet smoked.
Combination Treatment ﬂ:gum'l']:t::'g]t:::r‘ l!rgilnl:lr:plr; Ungn:::]:::I:; D;g;:m_z
KIKK (5 nunutes, nan packaging) 558319b 6226 ab 5ERT3e 60195 e
KIPP (5 minutes . packaging PP) 50400 b £ 169 uhe 5.0879 de 6.1155de
KIPE (5 minutes, packaging PE) bA015 a LESSE 64532 a 63287 be
K2KK (10 minutes. non packaging) 115 b 6266 ab 6,267 b 63521 abe
K2PP (10 minutes, pockaging PP) 61128 b 6. 140 be 63181 abe 64479 ub
K2PE (10 minuies, pckuging PE) 6.538% u 5041 ¢ 6515540 6517a
KKK [15 minutes. non packaging) 5EIF3h fd5a 1055 cde 61271 Je
KPP (15 minutes. packaging PP 59319b 6436 a 6.1501 od 61155 de
K3PE (15 minutes, packuging PE) 6,390 6,298 ub 6383 b 64175 b

*Different superscript alphabets in the average column shows real difference (P<0,05)

Appearances are the main characteristics that assessed consumers to consume a product. The
apparition is a parameter that determines the acceptance of the panelists for many
commodities assessed quality properties with visions such as shape, size, color and surface
properties ( f;moc:-th. rough, bleak, shiny, homogeneous, heterogeneous and flat wavy). When
the apparition good impression or, preferably, then the consumer will see the other
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chnracteristi;s (aroma, flavor and so on). Sightings notonly specify the level of consumer
preferences in absolute, but also affect the appearance of consumer acceptance. Products with
immaculate shape, nice and intact certainly preferred by consumers compared to products
that are less tidy and intact [17]. Results of analysis of variance appearance organoleptic test
showed no interaction of the two combination treatments, soaking time with this type of
packaging, whereas the other two treatment combimations showed an interaction. For the
three treatments, namely a combination of soaking, different concentrations and types of
packaging showed interactions (P <(105). While the combination of the other three treatments
and combinations of four combination treatment did not show any interaction.
The average value of the color of fillet of tilapia in Table 4 arc given the treatment prolonged
submension for 10 minutes on the type of packaging Polyethylene (PE) provides the highest
color score of 6.54 (like). Aroma organoleptic score highest on the combined treatment of 15
minutes soaking time at the controls of 645 (a bit like). Score the highest organoleptic
texture and appearance of the treatment combination of soaking 10 minutes on the packaging
Polyethylene (PE) cach of 6.42 (a bit like) and 6.52 (love). This means that the panelists liked
the color fillet of tilapia given immersion liquid smoke with 10 minutes of the packing
material polyethylene (PE). The colors are preferred by the panelists is yellowish brown color
without color is black (charred).
3.5.Effect difference prolonged submersion in liquid smoke to the storage duration of
the color, aroma, texture and appearance of fillets of tilapia.
To see the average scores observed organoleptic test long combined treatment of immersion
in liquid smoke with storage time of the organoleptic color, aroma, texture, and appearance of
smoked tilapia fish fillets such as table 5 below.
Table 5. The average observation time reduction in
different stomge time 1o organoleptic color, aroma.

the combined treatment of liquid smoke with
organoleptic texture, organoleptic

appearance smoked filet of tilapia.

¢ Ee : Organeleptic organoleptic Chrganoleptic Organnoleptic
Corbindicn Ll Cuolor aromil lexiure Appearunce
K150 (5 minutes. D day) 6.1358d 6.194 cd 6.197 1 6.1104 ¢
K15! (5minutes.3 day) 64867 be 6.509 b 6.502 ciel 63758 efp
K152 (5 minutes.b day) 6.7307 ab 6.944 0 6,627 cde 6.94956 ub
K153 (5 minutes 9 day) 67498 ab 6.975 u 6,812 be 65729 del
K154 (5 minutes.12 day) 43627 ¢ 4.777e 4410g 47180 h
K250 {10 minutes. 0 day) 63122 ¢d G148 6.466 del 65553 def
K251 {10 minutes 3 day} 64909 be 6443 be H.663cde 67042 bed
K252 (10 minuies 6 duy) 68573 a 6986 65.788 be TOTED a
K253 (10 nunutes Y day) 6U38T a 69495 a 7.048a 68171 abcd
K254 (10 minutes.12 day) 4 679 ¢ 4845¢ 4.686 ¢ 49607 h

K350 (15 minutes. 0 day) 60684 d 59154d 62851 63569 I
K351 (15 minutes 3 day} 61573 cd 6218 cd 6375 el 65608 def
K352 (15 minulesb day) 68113 ab 6.962 a 6.738 hed 6.8958 ube
K353 (15 minutes 9 duy) 67456 ub 6.66Y ub 7045 ab 6.6336 cde
K354 (15 minuies.]2 day) 45642 ¢ 3.546¢ 4621 p 48182 h

*Different superscript alpha beis in thea
The average value of the co
prolonged submersion for 1{} minut
score of 6.94 (like). Organoleptic flavor and highest texture scores in treatme
10 minutes soaking time of 9 days each at 699 (love) and 7:15
score highest in treatment combination of soaking 10
liked the fillet of tilapia

of soaking

{love).Organolepetik appearance
minutes to 6 days storage time of 7:08. This means that the panelists
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verage column shows real difference (P<1 05)
lor of fillet of tilapia in Figure S are given the treatment
es at soaking period of 9 days provides the highest color
nt combination
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given liquid smoke by soaking 10 minutes with storage up to 9 days. The colors are preferred

by the panelists is yellowish brown color without color is black (charred). According (30)

Organoleptic and chemical tests showed, dried fish preserved with NaCl-liquid smoke is the

best preserved. It can be seen from smell that is not too smelled of smoke, less brown color,

<helf life of 63 days, water content of 329 %, ash content of 24.4 % and protein content of

13.6%.

3.6.Effect different concentrations of liquid smoke, prolonged submersion with the type

of packaging for color, aroma, texture and appearance of fillets of tilapia.

To see the average SCOTes observed organoleptic test a combined treatment of liquid smoke

concentration, soaking time and different storage time to organoleptic color, aroma, texture,

and appearance of smoked tilapia fish fillets such as table 6 below.

Table 6. Average obscrvations combined treatment of different concentrations of liguid smoke,
prolonged submersion and type of packaging to the organoleptic uppearance smoked filet of

tilapia.
Organoleplic Appeurance
Combsinuion Tresimcel KK (control / without packaging Packaging
packuging) PP (polictilen) _| PE (polipropilen)
LOK! (liquid smoke 0% . 5 minutes) 58113 kimnopg | 59533 jkimnopy | 6.2033 fghijkim
LOK 2 tliguid smoke (%, 10 minutes) 59187 jKmnopy 6.1233 ijklmno 6.240 fhijkl
LOK3 (liguid smoke 0% , 15 minutes ) 55433 klmnopy | 58893 kimnopq £.2527 elphijkl
L1K I {liguid smoke 5% . 5 minutes ) 55993 upy 5.7073 mnop] f1.1393 hijklmn
L1K2 (liquid smoke 5% . 10 minutes) 56620 nopy | 59127 jkimnopq 629640 delghik
| LIK3 iliguid smoke 5% . 15 minutes) 54200 g S600opg | 6.1580 ghijklmn
K] (liguid smoke 109 . 5 minules ) 555277 My 57340 Imnopy | 6.2113 fgkijklm
L2K2 (liguid smwke 10%, 10 minutes) 6.7853 abede 66873 aubcdely 6. 7287 abudel
L2K3 (liquid smoke 105, 15 minutes) 6.1267 ijkimno | 62780 defphijk | 62973 defghijk
L3K1 (liguid smoke 15%, 5 minutes) 60193 jkimnop 6.1493 hijklmn 6.2753 elghijk
L3K2 (liquid smoke 15% . [0 minutes) 62420 fehijkdm | 63367 defphijk | 64360 cdefghij
L3K3 (liquid smoke 15%. 15 minutes) f 5807 bedefghi £.7240 abcdel £, 7300 abodel
L4K 1 (liquid smoke 205, 5 minutes) 7.1147 ub 70333 ab 6.8 140 abcd
LAK2 (liquid smoke 20% . 10 minules) 70527 a 7.0793a 6.9140 abe
L4K3 (liguid smoke 20%, 15 minutes) 66647 abcdelph | 6.6087 bedelphi 6.6493 abedefzhi

*Different superseript alphabers in the average colamn shows realdifference {P<0.05)

The results of the study on tilapia fillets showed the interaction of three treatments, namely
the concentration difference. kind of packaging and soaking time {P> 0.05). The interaction
of the three factors above means that the third factor in treatment is jointly affect scores
appearance. The average score of the highest appearance in the organoleptic tilapia fillets on
a combined trearment of liquid smoke concentration of 20% on a long soaking time 10
minutes on the type of control packaging, pol yethylene (PE) and polypropylene (PP). At a
concentration of 209 liquid smoke on a long soaking 10 minutes, starting without packaging,
polyethylene and polypropylene packaging the best, allegedly because of the concentration of
liquid smoke used high that the carbonyl component, phenols there is also higher so it widl
affect the appearance by the panelists. There are several factors that determine the quality of
foodstuffs. These factors, among others, the taste, texture, nutritional value, microbiological
and color. Before other factors are considered visually, the color factor will appear first. The
color factor will be the first consideration when foods have 12].
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The aroma of food in many ways determine ; . ;
sense of smell can recognize whether or not t‘::tgl?{e)r; rfnm the fnnd o ta_sty. hids il
directly. Even the food industry th it very i rou Ldaikhee gpat Co0ee
ectly n stry thought it very important to test the smell, because it can
quickly provide the f&f“ltf- of an assessment of whether a product can.hc f n‘mrcd or not by
the consumer [17]. This means that the panelists liked the appearance of fillets of tilapia at
the beginning of the manufacturing process. The appearance is preferred by the panelists is
the typical appearance of fillets of tilapia. This shows that the panelists have the same refative
level of votes for all the appearance of fillets of tilapia produced. Nevertheless there is a
tendency to give an assessment panel that the lower along with increasing storage time. Fresh
fish meat incision was brilliant while fish rotten flesh color dull [24]. The results rescarch
(25) obtained in the present study were highly positive and encouraging, since the smoked
pr::)ducl at 22°C was placed as first in the preference order followed by the smoked at 28°C
with the commercial product with equal preference results. Liquid smoke is considered as a
substitute to traditional method, eventhough it wa difficult to duplicate the coluor . But,ini
general there was no different proximate composition between liquid smoked and traditional
smoked fish in this study(26). The sensory evaluation score showed no significant difference
(P > 0.05) between organoleptic properties and it can be concluded that smoked skipjack tuna
from Kendari were accepted by the panelists(27).

4.Conclusion

1. Average combined the best treatment on a combination of liquid smoke concentration with
prolonged submersion in organoleptic test color smoked fillet of tilapia found in liquid
smoke concentration of 20% at 5 minutes soaking time with a score of 6.81 (like), aroma
with a score of 6, 56 (like) and texture with a score of 699 (like), when the organoleptic
test appearance best treatment combination contained in the liquid smoke concentration
of 20% at 10 minutes soaking time with a score of 7.08 (like).

2. Average the best combination ol treatments at different concentrations of liquid smoke to
the type of packaging to orpanoleptic color tilapia fillets are smoked on a combination of
liquid smoke concentration of 20% in packaging type PE (polycthylenc) with a score of
6.67 (like), the aroma with score 7:07 (like) in a combination of liquid smoke
concentration of 20% on the type of packaging PP {polypropylene) and texture with a
score of 6.99 (like) in a combination of liquid smoke concentration of 20% without
packaging (control), the same thing happens also in organoleptic appearance with a score
of 6.98 (like)

3. Average the best organoleptic test on the combined treatment of liquid smoke
concentration with storage time on the color of smoked tilapia fillets on the treatment of
liquid smoke concentration of 20% with a storage time of 9 days give the highest score of
.12 (like). the aroma, texture and appearance therc on a combination of liquid smoke
treatment concentration of 20% with storage time 6 days respectively of 7.12 (like), 7.25
(like) and 7.42 (like).

4. Average best organoleptic test on the combination of soaking treatment with this type of
packaging on the color of smoked fillet of tilapia found in the treatment of soaking for 10
minutes on the type of packaging Polyethylene (PE) gave the highest scorc of 6.54 (like),
aromna in combination treatment of soaking 15 minutes in the control of 6.45 (a bit like),
texture and appearance are the treatment combination of soaking 10 minutes on the
packaging Polyethylene (PE) each of 6.42 (a bit fike) and 6.52 (Like ).

5. Average the best organoleptic test on the combination of soaking with different storage
time on the color of smoked tilapia fillets are long immersion treatment for 10 minutes at
a storage time of 9 days provides the highest color score of 6.94 (like), aroma and texture
is highest the treatment combination of soaking 10 minutes soaking time of 9 days each at

M
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6.99 (like) and 7:15 (like) and the appearance ; . .
i e : organolepetic score highest in treatment
combination of soaking 10 minutes with 6 days of s}gi; mgﬂpt?me 708 g i
6. The ]::}*emge scare of the highest appearance in the organoleptic tilapia fillets on a
combined treatment of liquid smnlu:. concentration of 20% on a long soaking time 10
minutes on the type of control packaging, polyethylene (PE) and polypropylene (PP).
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