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Abrtract: The wse of fish oil s sl not optimal whether if s onude or refined fish ol Oee of
e allcimalng adn prm.nﬁula (iibd (il igEadbents of ai & ngisdienl Fod fod product
enrichment. The punpose of this study was o cvaloate the cffect of the combimatson o caifish
o8l and vepetabile oil o e characiensigs of margarine, Relsed catliah onl wais pralvecd [oe
peraside conlent, free Eafly memls, wdine mumdser, ol sapomBalion number, Mangeihe
producis sre made with the main mgredient of steanin and & mingure of refined catfish od and
corm ol wih & eatie oF TIHE: 0 7525 and ¥ES50. The analysi= carmcd oul inclsded proxssne,
peroxide value, color, somsory and macrobicdogy. The resubs showed that refined coifish ail
liswd o perocide value ol 1,74%, fréc Bty acsds 02175, lodme value SIE4EY and saponification
value 102, 1P Based on the quabiy characterisiics of marganne, he rcabmcn] with @ il ol
30-40 hes the best resah with 8 moisture comem of ©.03%. Y8% @t content, 1,73% peroxide
wilue and have o boght yellonw colar, ool the marganng standand SNE 01 -3541-2000. The
resulis of the malysis of el plate count (ALT) manged from LOxF o 40x100,
Seappliploceoeig aweens showed thm the colosy did sot grow ap to L0 X 10 The hedonie pest
resulls For the color, s amwd arcema of the marpsiene, panclists preformad ghe Ash ol
concentratien 30-40 while the panelisis prefermed mangarine with the addizion of fish oil 7324
fow the texiure,

I, Imtreduction
The by-product of the catfish Glld mndustry, mansely belly meal, has a Gidy high Gl conbent afl aboul
28.52% (Hastaring ¢1 al., 2002} 50 that # has the potential to be extracied mto fish oil, The utilizaion
af fish ail is still not eptinal, cither crode of purified fish ol One of the alernative s 5 1o be
processedd inte Bl ingredienmts or enrichmegpamd  fortification  materials, Chl-based processed
prodliscts are generally amulsion producis, eitber i the form of 0dl in waber (05 or walcr in o (wia),
Ome of the popular emuksion products is marganne, Margarene is 8 food product in plasticplastis
form which is generally made from vegetable or animal (a8 raw matenals | Ketaren, 2005}, Acoardaing
fo (SN 2002 Marganing is o food product in the form of 8 sodid or semissolid emulsion made from
vepetable (a1 and wateg with of wilthout the addition of ober permined ingredients. In gencral,
marganne production is vegetable oil which = high in saterated fatty acid contend, =0 rescarch is
necded on the use of animal oil m thas case 1s Hish 01l as an ingredient for making margarine whene fish
ummlr | Koo W ol oy B wried miadiew’ (b mewmms od Whe © reatins Comwmet s Alnbeden b boemoe, Ay Timhes des i s

ol Dl ik poas] irunnliin @lrdssion b e sdvoris b i O Uik of e sork, st cilates sl O
Publndied ek licesor by DO Publiskoeg Lkl ]
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ail has high unssurated Gy acid coatenl. The high Gl content of this margarine can be usad a5 an
alternative potential for developing catfish ofl-based proglects that are rich in Bty acids ard vilamins
s thad a final product with high nutrithon is obiained.

Marganne is ome of the brosd spresd products which 1z ko very popular and widely wsedl
Marganine is an artificial batter consisting of vegetable and animal oils. Margarine comtains a1 least
B Tt by woigha, the rest (approximately | 7-18%) consists of skim milk denivatives, water, o quid
S0y pn.ﬂ-l:iln and 1-3% w sall, which 15 added as a Aavor (Noroai and Teah, 1949 Huy 1996 (FBrcn,
2004; Hasibusn, 2009; Szhri and Idriz, 2000p. Margarine is o type of emulsion. The most common
caulsion syssem s a mixmire of ofl amd waser, 06l and warer arc immiscible Bguids bBeeaase they have
different polamity amd specific gravity propertes. Water i polar and bas a greater specifse gravity than
oil (Suryani et. al., 2002}, To oveid rans fasy scids that endanger healih from marganine, a blending
process can be carried owt between solikl, semisolid ard liguid oils (Hui, 199%; Berger & Kris, 2005;
OrBrici, 2006, One type of solid eil = steanin fraction palm oll {Hasibuan o al., 2009). Siearin s a
solid fraction of palm o and = a coprodhec or by-proglect obtained from palm oil ogether with the
olan fraction. Siearin bhas 3 slip meliing poim in the wmperasare mnge of 43-36°C, while olean has a
fempemiume rnge of GR23°0C. The impure fractionated stearin is a mixture of vanous saturated fafy
acids aril unsaburtad acids wiih the most compenent being palmitic scid {Ketsren, 2005), Siearin
has plastic properti ul fiecees o moom lempersture due e #s high palmnde fany acid comen.
Stearin b5 generally used ad o faw malerial fof the manalaciare af shoeining, mangarine, and pasta
{ Kootaren, 2008).

Marganine can basically be divided inte two types according to ils use, namely meEganne i
hosschold wse and margaring far industnial purpeses. One of the propertics that must be possesed by
margaring for household purposes is its plasticity and easy o meli of body temperniure and has good
greasing power, The main quality requiranent for margarine & the o and water contend in marganns
becaize 1t will affea the textare quality of mangine. Mangarine quality roquirsinents ane a guidg
used in the resulting product which is useful for defermining the quality of the peoduct so that it is sfe
for hanan conssEyption. margaeine quality requirements ang regalsed in SM01-3841-2002,

i il iz an cal that 3% fich in unexierated Gy acids, naoncly linoleic and Bnolenic acids. Bogh of
ihese ngids can lower bood cholesterol and reduce the risk of coronary bean sitack. Corn oil is
alwa mch in vitamin E which functions for siabiliny againsg rancidity | Puspaningrum, 200 3). The sable
anil easly compacted propertes of corm odl provide an advamage for prosdiscers 1o diversify or develop
com il ino other forms mod ondy in ligquid fomm (Heogwei 5i, 201 48), Based on the content of com odl,
many people choose it becamse com ol does not contain carbohvdrtes amd protein and comnins
vitaming, especially vianmm E.

Crnos quality fish oil must have levels of free fatty acids, imparities and water, levels of axidation,
color arud metal comtemt tat do nol exceed the maximum lemit set based on (sl oil standsrds (Estiash,
209y, Pure oil standands according 1o the Imlernatbonal Fish Oil Standend (1FOS), namely perooade
value <3, 75 meg kg, anisdin number <15 meg'ky. free Bty acid comtent <2%5, total oxidation number
<M meykg.

The by-products of the cafish filet processing inchastry by 55% such as belly mest, entrails,
ahdaminal fol, taithone head, and timming Bave pot been used optimally, The high faf content in
almost all pans of the body makes thas cafish a posential sousce as animall o4l that can be applicd 1o
fat'oil-hased food products such as mangarme. So far, the fols that make rganine generally come
from vegetable oilx, =o the issue of trans fats which are harmiul 1o lth of the high saturted
ity acids in vegetnble Gils is often heard, This study aims to se the Eifect of using caifish oil %5 on
ingredient an ibe guality of the marganne produced. The use of catfish ol will be combaned with corn
il b im[,!'m-'e the ovverall guabity of margenne.
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? Materials and Methods

21 lepredienis

The ras materials usad are stearin froin palm odl ard com odl asd Fefined Dsh oil extracsed feom the
belly of catfish, The chomicals used include agquades, 8% Nall, IN MNaOH, bantonite, BHT, sov
lecithan, salt, beta-carotene. Matenaks for chemscal analysis are 3756 HCL, agqundes, ether, H25004,
catalyst gmins, (0 N KOH, ether: 95% ethanol, phenolphtalein, chloraform, wijs. KL starch, 0.5 N
HCL ethyl aleahol, acid acstatechloroform [ 3:2), saumatad K1, Na25203 and pH paper. Materals for
microdwganism analysis are buticrficlds phosphate buffercd (AFF), Plate Coumt Agar (PCA), :I::ll.l:l.l,!lﬂi,
B, ez volk amd BFE.

28 Equipaiens

The tools used in the sudy wene fish o extractor, glass separalory funnel, thermometer, scales, glass
bodtles, stimer, messuring cup, meat cutter, bot plate, hand mixer, cenirifuge. Toels for testing include
crucibles, descemon. ovens, fumaces, eibenmeyed, seales. imeasuring plpewes. beakers. soxhile,
kjelie, coloni coumniem, coborimmders.

23 Rexearch Mebbod

In this study, there is two step of process: (1) charcterizstion of the w materials used, inchding
belly meat and catfish oil, (2) mamufacture of noangarine by combination trestment of fish ol
concenration with vegetable oil (com) to obiam a formulbson with specifications acconding to the
requaremends of the Indonesian Mationsl Standsrd.

(1} The process of extracting catfish oil was carriod ougysing the method of Hastaring et al.. 20012
The crushed belly meat was added with waler in o mtio of 13 3 and beated al a temperature of abowt 70
C fior 30 minubes. After boiling, filiered with a cloth to obin a liguid vield, The liquid obtaimed is sill
in the form of an cenalshon, which ix a mixtire of ol waler and solids, 10 o separalion process. s
carril oail & separate the ol from siber ingredions. The solid obtained froms the fhenng is prossed,
then the liquid obtained is mixed i the sepamtion process.
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Heated 1o Temp 70°C
¥
Ao WalT] 5% stirred for 15 mamnes

Separataon {gum and water)
]

Hemed b lemp. 8000
*

Added Walid 18, sitrred for 3 minubes
i
Separation until get 3 layers (water, ail. soap)

!

Rshsed with agiisdos wilil (he pH féutral

i

Added beamiioanit | %, senirifuse Analywr:
LHH rpen, femip 27-15°C for 15 _Prm:-ird-e-..:h:.-.-.
i Free fatly asud, Jod
value amd
sapeoa Cicatson
valoo

Figure 1. Relimng process ol catlish oil {Hasrma ef of., 2012 mod. ).

The sepamalion prooess s camed oul using o separatory funpel unil the ol and water ure
campletely separated, The resulis ohisingd in the Foom of crude i:ul'l::l‘B.iI Furibiermore, crude cukfish
oil was purified using the modified Hasionni et al,, 2002 methed. The cnude fish oil refining siage qn
be sem in the figure 1. Fish offl charscicrization was camial ow inchiding the number of peroxides,
free fafty aculs, iodme amd sapendgegeen (ACRAC 2005), (2} The prooess of making margarine is
camried out using o bending method il ail phase and the waicr phase based on the modified
Dierwed et al., 2002 meethod. [n the manufacture of marganne, tbe dgh composition = determinad for the
ingredients for making rgur'lh: with the sddifion of ol with differen comcemirafions. The
composition of margarine can be seen in the table below,

Tahde 1. Marganine formislation.

Ingredienis Concentrmtion
Sacarm 45%

Caafish il seud coem oal 3

Brine 10%a

Bale 1%

Flavour 2%

Lecihin 1%

BHT 5%

Beda caroleng 5%
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Based on the formulamon, the amount of catfsh oil and com oal = 30°% of the ol smount of
ingredients needed in the manufacture of margaring, with o combinateon mtio of cagfish oil o com oil
ereatenent of:

KM = 50% : 3K
KM2 = T5% : 25%
KM = 100G - 09

The process of making marganne melades mixing the water phase and the il phase wihach ix
camicd ot by heating 60°C ond stirring using 8 hand mixer for 5 minutes. Samng was cumicd ool For
10 manstes wniil homogencous betwesn the oil snd water phases, Then ndded avouring and beta
caralene as a colomnd. Stir unti] the color is evenly mixed about 5 mmutes of stimng. Farbermaore,
tmpening for 2224 hours m lanparatere 5-7 0, until the dough thickens, After thickening, the dough
is povered o o plastic cup contziner and tightly closed, 1hen the dough is stored in the chilling room
Mackaping B done by usiing a plastic cup comtainer coverod with a laver of aluminiem fdl

The anakysis mcledes color amalysis using a Chromameter; chemical analyss { proximate SM1 2006
method, peroxide Aumber AOAC X005 method), semsory  malysis  (hodenie  quality  testh,
microbiological snalysis (TPC sl Ssaplydocaccie awrera).

A, Hl:u]l?ld Discussion

AL Rrw Marerigl Chavacteristic

The mw material vsed in fhe manufaciure of fish ol s calfish belly which 5 a8 bysprodhuct of
processing catfish filkas, Belly Pain comes from a company in the Barawang arca. Belly caifizh is
packzped wing HIM'E plastec and then stonsd mooold storage ad = 180 antil used. Sample preparstson
was done by cutling the belly of fromen catfish inso small picces using o bandsaw inio dice. Belly thas
has been cul i then crusbed using a silent cufter for + 10 minubes. Proximate fesalis of bally patin
meaf can be seen in the tahle 2.

Tahde 2. Proximaic analyss of catfizh belly flap as rmy material.

Content ("l
Mensnure 10,68
Ash 0,15
Far 25,18
Prabenn 21,69

%ﬂ resills of the proximate malysis showed that the belly of catfish has a ligh (2 content because
the belly flap & the lower part pear the stomach so gy it fooks enlarged because of the large fat
deposats. The high fal comem of the belly fMap has the posential 16 be nsed as o row material for the
manufacture of fish il The charncienstics of crude and refined fish oil from the belly of caifish ane
sheovam i e fallowing table.

Table 3. Chameseristic ol erude ol and refined carfish oil from catfish belly flap.

Paramelers Cinade Oil Refined Onl
Peroxide value imegky sampel ) .84 1,74

Froe fatty acid (%) 0,83 021

T mramabser Sh 20 40.4%

Saponification numbser LR 102
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The resalts of peroxide analyss showed tha after the punficatson process thene was a sgnificant
decrepss frome [0.24% do 1,74%, Onl perexide levels can decrease due to heating facsors and the
adidition of adsorbent material in 1he form of bentoniie, Suseno et o, (2003) stmed that tbe blaching
proscess o with the addition of bentonite can reduce the peroxide valee o the odl. Bentondte can absorb
cidors, colors, and oxidateon prodicts so that bemtonite can reduce oil peroxkde . The perexids
mumvher indicases the quality of the odl, the bower the peroxide number, the betier the guality of the pil.
The szl stage of the oxdation feaction 15 w form fee mdical compounds which will il isce
peroxide compounds when reacted with oxygen {Andarwalan, 200 1), The kle value & the most
important mamber in determining the degres of ol damage. Damage © fa or ol can occur doe 1o the
axidation process by gggveen from the ai to ursaturated fatty acids in el that cccurs during stege oo
processing [ Pansgan et al, J00 2}

The content of free Falty aiils can be iriggesed due w0 high tempemture used during the
purification process. The frec Bty acad content in Figare is 0.2 1%, the tesalt is lower than comlbe oil
which is 0,83%, the decrense in frec oty ackd levels in pure oil 15 due to the addition of 1N A
during the purification process with the neiralization stape. hc@g a0 dhat the MaOH can reduce
levels of frec fatty acids conlaned in fgh il These resulis are 5 scconfance with Suseno’s rescarch

200 Ty which siaies that the degunmming siage follewed by newtralization oan reduce free fmty scid
lewels in the ofl while the degumming sage can only separale gum of mucas condsling of protein,
phosphatides. water, carboliydrabes without reducing the amouwnt of acid. f free. During the
nevtralization process, MpOH was mixed with odl ot a tempemtore of 80°C and then neutraliced by
rinsing using warm water wabil the pH was seumal so thar the process coald redice the froe fatty ackl
levels i the il {Yulant ot al 201 2),

lodd msmiber analysis yggp carmied out to determine the degree of unsaaration of the Bty acids that
make up caifish oil, The nundber of iodine bomds inclicases the muniber of dosible benids contmined in
il il From the resalts of the st the lod ninmsber in purifeed canfish oil was 50048, The fodise number
15 determined by the level of unsaturation of the cal, if the level il wrsamration is high, it will bind
1o Larger amounts of sdiee so that the iodine number is greater high level of unesturstion of the
oil causes the oil 1o be mone castly oxidized. E

The analyss of the saponification number is rumber of milligrms of KOH regairad fo
sapomily one pram of ofl or B, The resales of the analysis of the sapondlication n r obtained a
vilue of 16E3- 102100 The mumber of caponilication in calfsh oll s que high@ e high
colent of fully ocids with short carbon chams, According te Sapm (2011}, higher the
sapomfcation namber of iBe oil, the bemer the quiality of the oil because if the carkon chain is shoner,
the fatty actids will be casly metabalized by the body.

A2 The Making of Marginae

Kesearch on the manufctene of marganine was camied out o obtain the best combination of
concenration of cafish oil and vegeisbhle ail {vom oil). Sawrated faimy scids in com ol are 13% while
u ed fatly acids are B6% {Kakren, |986). In the process of naking margarme, mixing is camiad
i the @il phase and the waser phase with Bhe addition of an enwmlsifier which aims o make
the margarine produced can be homogencous bepween oil and water and margarine gets melved o the
moutl The manufacture of marparine & alse camied oul with a coaling phase which ams w form
good margaring crysials becae if the coeling process is mol carried ouf the resulting margarine hes a
deise feause, According to Rizki (2016), the margarine amulsion erystallization process generally
consists of a cooling process and the application of mechanical force to the emulson. In the cooling
process, the enslsion will go through a sequence of cooling sicps gradually so that crystallization will
oecur al different lempemiure levels, Cooling alo aims o remove the beat formed during the
crystallization proces




Thee dth Infematsonad Symposium on Manne and Fisheries Research P Publishimg
0P Cond. Series: Earth and Envirenmental Science $19% (2021 ) 012043 doi B0 IGEE] 7551205919001 2043

Figure X, The making of ctfish margarine,

320 Moisture coment. Moxtere confenl = the amound of waler contained i food. Waoler i
fomlstuls ks wn imporiast component because it can affect the appearance, texture, and taste of
foodsaulls. Delermination of waler comem in a product necils o be done because it affecis the
stability and quality of the product itself, From the resalts of the study ingd the water comiend of
cach margarine prodact with a different concentmation of water contenl. resulis of the moistane
coment can be seen in Frgure 3,

The residis of ihe analysis of water conbent m nwrgarine with a concentration treatment of 50:50%,
(KMIY showed an avemge result of %% Morgarine with 5% water comtent produces a soft moargarnine
teatuge bait sl a lugle graey. Margarme with a concentration of T5% produces a solt texture, while for
marganneg that bas o concentration of 1007 fish oil, the texture of margaring is miker hard. The
addition of 1% lecithin as an emualsifier can reduce the waier conend in margarine. Lecithin has a
higher hydrophilic group than the hydrophobic greup. This hydrophilic grosp can bind water s thal
the waler whech was onginally free water becomes unable o move freely because it 15 boand by the
byddroph@sy group of the cmuil=fier. The water content in a feod ingredient needs o be determined,
boecawse the higher tbe waler content in the food, the more Hkdy the food will be damaged o that it
canmol last long {Winarma, 19497}

9,4
ALl

4. i

= K K]
i
"E" (] T
K, ™
E #, 1l
K50
k.40
KA1 KA BAL

Figure 3. Modstuze coment nnalysis resulis,

ﬂl‘ﬂﬂﬂ of the analysis of the moisune conent chizined in this study of shout %%, these results
are icloded in the SNI 01-354 -2 standard that the maximum moasture consent of marganne is
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16%, The nesults of this modstune content analysis are m Bee with the rescanch of Lestan @ al, 2010
where the cotfish marganineg produced bas a modsbure content value of 14.26%-15.16%,

22 Fat conrenr. Fat coment i3 the most mmponant parancier @ mangaring becanse the largest

corgeytent of marganne is fat. In gencral, margaring comains 2P fa which is composed of vepgetable
T, resulis of the analysis of the fa gontent of margaring in this siady com be seen in Figure 4

KM k2 KAEE

=1

P

£

Persrntage (Yal
-
-

=

i
ki

Flgure 4. Fal coment analysis of mangarine

ﬁn resldis of the analysis showed that the It content of the 509, 73% amd 10005 fish oil
camceniration ireatments wene ol signifecantly different. The range of marganne (@ confent i ks
sty was TH% to B0U0E%. The fat coniend of margarine based an the SNI 0035412002 standand
stafes that the maximum fad content is 80%. The fat comlent in margarine depenads on the mtso of aal |
far amd water in the formula. Therefore, in the mamufacture of mangarine, i1 s peossary o pay
afbemizon bo e compoibon ol al Fat, water and becithin {Jammaka, 19667,

A2 X Perowide vadwe, Analvsis of the peroxide value in margaring showed that the resubis were nol
significamtly different between reatments, samely 1.52 megke sample to 1.75 meg kg sample. The
results of the peroxkde ninsber can be sean in Figure 5

g 18
Ko
514
i
!II}-

[N
Jigll.l
EII:‘

EMI Kh2 B3

Figure &, Peroxide value,
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This peroxide value is quite low amd s sull bedow (b standerd peroxide vaklue of 200 meghg
sample, The results of the rescarch of Ramadhana et al, 2006 showed that the peroxide value of
margaring products i vanous propomions of juna fish oil and palm searn with the addstion of BHA
anbioxidants manged from 11,10 1856 megks. According bt Sodarmaji (19946), the peroxide
formation provess is accclerased by the presence of light or heat, so if margsnine is stored & room
pempeTniuTe, il is necessary to pay abiention to closed and opaque packaging, The high 4 comient in
margarine abo makes ths produed susseplible e oxidation and easily rancul. Based on the pure oil
standard according 1o the Infemational Fish (il Standard (IFOS), the peroxide vahse is <375 meqgky
{ Estiasih. 20K}

124 Colwr goolyris. The resulbing margarine was amalyred for color uwsng 8 Chromameter. The
calor notation system is chamcterized by three color parmeters expressed by the ootation L®, a® and
b*. lug of L* represents brightness {ronge of values O=black and |00=whiie}, +a® represents &
reddbsh color and —a® represenis a green color, +b* represents a yellow cobor and -b* represents a blse
calor, The nesults of marganne color analysis can be scen m Table 4.

Table 4. Cotour result analysis
Trbatmient — L E—
L* i [
L4 B1.83 4,42 3,58
[ 4.0 1B i 2 36, G0
B B 65 548 13,09

Eud an the mesalis of b color analyss. n shows st ihé catlish margarie bas 3 bigh rghines
value, butl & cach concentration it has a di t brightness value. The highest brightness value in
marganne with a concentrtion of 30-509; is 1o fher addlition of com ail which has a bright wellow
color while catfish ol has a eclor that ends o be clear vellow compared 5o com oil. The high
brightnes value in callish oil marganne is becanse the catlfish oil wed has a high bnghines value
{ Hastarimi, 20 ), The: brghtness value producesd by casfish ol i= due o the addition of an adsorbens ot
the purification process, where the adsorhbent will ahsorb unwanted colors, The resulis of ihe analyss
sl a posiive B valae for all ireamments which indicatad the color of the product had an islensiy
af yelbow with o valoe mnge of 3158 10 36,990, The vellow codor is obtained from the constituen ol of
margaring derived from refined caifish oil and com oil, both of which are wellow, The beighiness and
vellowish color are cansed by the addition of 0.5% beta-camtene in each marganne formulston.

2285 Sewory evalurtion. Sensory te9l resalts based oo hedoale quality showed that the color of
margaring with fish oil concentration of 50K obipined the highest value and the lowest value with the
addivion of 100#5 fish odl. The results of the hedomc west can be seen in Table 5.

Table 5. Hedonae test resulls for marganoe products,

......

Treatment Hedonic Quality
Colour Aroms Texhare Tasie
50 S0P 173 3,080 .33 3.0M0
THIM a7 &0l 360 2.4
1M 3.27 2.0 26T 2 (HI

The resulis of the highest color analysis at 30500 mangarine conceimration because the wollow
color of margarine 15 supporied by the addition of the most baght yvellow com oil. As for the lowest
calor ot o conceniration of KM% because the panelists comsidered that the mangaring had o slighily
pale cobor s that the colar was influenced by the concentration of added com ail,
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%.: nesults of the 1ase malysis showed that e treatmen with a concentration o 00300 haxd e
highest valug of 3.00 because the fish odl tnste was not too fishy ard the marganne tasted =ity hke
cammcrcial marganine. The laste of mangarine with a conceniration of 100% and T5% fichy msie is
still felt in margarine products.

Likewise for the aroms parameter, the panclists gave the highest valoe ar the 30% conceniration
treatment while at the 10% and 75% concentmiion treastment the pancligs gave the lowesi value, The
fishy sivel] that sull appears m the Dial product s due o the et that daring the (b ail purifcation
process i hos not been completely dendonized so that the fish ol smell is still attached o refined
cafizh oil. Aroma i2 ome of the Imponant Bectors for consumers in choesing the wost prefemad feod
prosluect, The anoma of food ingredients is o certain componem thal has several funchions m food,
namely improving and making it mone accepeable (Wineme, 1997,

The texture of masgarine & fested by spreading margarine on bresd. Foe the power of smeanng

margarne, paseclises prefer mangarme with a comcentration of 75:25% becnise marganoe when spread
on bread produces a long spread and sticks 1o the bread (plastich, Acconding fo Sapanianti {200 3) the
plasticity of margarme B due o the effect of satumation of (b contained in the margaring. Texhare is
the nmuare of the matenal or product that can be felt by looching the skin or tasting. There i o drect
relationship betwoen the chemical composition of food, s physical sirectare and iis physical or
mechamical properties (Karika enal., 1995),
226 Micrmbiolegr. The total plate count (TPC) is ane of the metbods for calculating the number of
microhial colonics hoth hactena contaiced in the fest sample, Testing of Staphylococcus mreus
bacteria was alse carriad out e mect SN stadands. The resulis of TPC amd S, surcus lesting
performied on margarine produects are shown in Tables 6.

TP st resulis on marganing showed resulis moging from 1,0x I wntil 4,00 10 which sill met ihe
maximam margarine quality requirensent of 10° (SK1 001-354 120020 The resulis of 5 similar study
firem Lestar et al, 2000 showed that the TPC resulis in catish margarine were below 107 and there
was W conamenation of pathogenic bacieria such as E. Coll, Jatmeaeifo, 5. awress and Enderococct.
Marganne products with fish oil formalation can be sl o be susiable for consumpiion, The TIC
gontent contmined in the prodisct is nfluenced by several factors, meluding the aw ials usad and
the place of hamdling during the product manufscluring process (Junzanga, 2003}, resulls of the
Stapdiiococeus eureus sl showed that the colonies did not grow wp 1o 40 x 100 which still met the
requirements scoording to SN0 margarine, maenely & maximum of 107,

Tabbe 6. T te resulis on cach margarine fommulation.

Treatmend TPC Stapiocorras JuReRS
S0:50%, 100 x By Mo colanies grow
Thxgeg ox 0= 10

100%% 4.0 x 10 4.0 x 10'

4, Conclusiong

The vist vadiee for fefined catlish oil has a peroxide valhie of 1.749%, FEA 0.21%, Lid 5048% aml
sa[m'rrl'!'nl'inn wvilue of DOZ, 0¥ the resulis meet the fshooil standands reguired by TFOS {Imfemational
Figh (k] Standard). The treatment wilh a matio of 350 has the best result with a morsbure comient of
Q.0%%, fm TE%, peronide valoe 2000 and & baight vellow color, meeting the margaripe standand of
SHIL 01=3541-20002, The results of TPC anabysis mnged from [x10" until 402000, Supindsoeccs
arers showed that the remalts staned not growing colomics up toe 4,0510" which still met the
requarenicts sccordieg v SN margarine, which 15 a maxinum of 1F. The hodonse test resulis far
color, tete and zroma, panelists prefer treatment with fish ol concentrations 30:5095 comn odl, while
for texture, panclists prefer margasine with 75:25% fish ol addition,
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