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Abstract— The study aimed to apply various lactic acid bacteria (LAB) inoculum powder in fermentation of urutan (Balinese sausage)
and gather information about the physicochemical characteristic such as the total protein content, fat content, pH, moisture content
and soluble protein profile of fermented urutan. The results showed that the fermentation urutan with the LAB inoculum powder and
conditioning process (192 h) have the highest protein content (33,91%), the lowest fat content (22,57%), the lowest pH (4,57) and the
lowest moisture content (36,86%) indicated that the fermented urutan suitable according to quality standard required of meat
sausage.
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tion technique, the traditional food as cultural inheritance
I. INTRODUCTION could keep sustainable.

Antara et al. [1] reported some predominant indigenous
LABs of the fermented urutan, namely: Lactobacillus
plantarum, Lactobacillus farciminis, Lactobacillus hilgardii,
Pediococcus acidilactici, and Pediococcus pentosaceus. Two
of these isolates, Pediococcus acidilactici U318 and
A_actobacillus plantarum U201, are improved to become an
inoculum powder of fermented urutan. Three LAB inoculum

Urutan (Balinese sausage) is one of traditional Balinese
food, an important part of Balinese cultural heritage. Since
ancient tradition, in the religious days of Balinese Hinduism
— for example of Galungan and Kuningan Days — urutan
become one of the traditional food that indicated the family
celebrated those religious days. The characteristic of uruta
was made from small pieces of meat and lard of pork, ) . : -
completed with traditional seasoning from local ingredients, POWd?f which consist of pure culture .Of Pediocaccus acidi-
which stuff into clean pig intestine casing. lactici U318, pure culture of Lactobacillus plantarum U201

There are two kind of urutan i.e fermented urutan and @"d combination culture of both LAB were applied in

non-fermented urutan. Fermented urutan, after stuffing Wasferm_entatmn of urutan to r(_aduce the failure of fermentation
and improve the quality of final product.

allow to ferment under the natural climate by exposing it to S
y &xp g The objectives of research were to study the effects of

the sun at noon and to traditional fireplace at night. The . e
process needs several days untill the completion of thethree LAB inoculum powder (P. acidilactici U318, L. plan-

fermentation. The traditional fermented urutan by natural tarum U201, ar_uj combination .Of both) in fermentatiqn
fermentation need longer time to be ready for consume withPTO€SS- In addition, research aimed to _gather information
the high risk of failure and the product quality is not same about protein content, fat content, pH, moisture content, and
one to another. Nowadays, this kind of food begin rare to the protein profile of fermented urutan.
find or be prepared by the local people.

Comparing to non-fermented urutan, fermented urutan has Il. MATERIAL AND METHODS
a longer shelf life and bgtter nutrition content, because of o Experimental Design
important role of LAB during the fermentation process. By

the progress of knowledge and biotechnology on fermenta- The completely randomized design was applied in this

research where the treatments were the application of
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inoculum powder of P. acidilactici U318, L. Plantarum U201, put into a Kjeldahl flask, then added 7.5 g of potassium
the combination both these LABs, and treatment without sulfate, 0.35 g of mercury (Il) oxide and 15 ml H2SO4.
LAB inoculum powder as control. There are two main Furthermore, Kjeldahl flask is heated in a acid case until it
factors which observed. Each factor consist of level asstops smoking, and heating continued until got the pure
follows; The first factor, the type of LAB inoculum powder liquid. The heating process takes time about 30 minutes.
that were used are: 11, without the addition of inoculum After heating, the flask allowed to cool by keep it in
powder, used as a control; 12, the addition of P. acidilactici refrigerator. Furthermore, 100 ml distilled water, 15 ml of
U318 inoculum powder; 13, the addition of L. plantarum 4% solution of potassium sulfate, and 50 ml solution of 50%
U201 inoculum powder, and 14, the addition of P. sodium hydroxide were added.
acidilactici U318 + L. plantarum U201 inoculum powder. The distillation process: Kjeldahl flask fitted with a
The second factor, production time of urutan were: T1, distillation tools, slowly heated until the fluid mixed, then
before fermentation (0 h); T2, after fermentation (24 hours); boiled rapidly. The distillate is collected in Erlenmeyer flask,
and T3, after conditioning completed (192 hours). in addition a standard solution 50 ml of hydrochloric acid
0,1N and 5 drops methyl red indicator 0.1% w/v (in ethanol
B. LAB Inoculum Powder 95%) were added. The process of distillation is completed if
The LAB strain (P. acidilactici U318 and L. plantarum the distillate is collected approximately 75 ml.
U201) were obtained from Laboratory of Bioscience and  The titration process: the rest of 0,1N HCI solution which
Biotechnology University of Udayana. Pure culture stock in does not react with the distillate is titrated with a standard
glycerol were stored at -800C. Three ose of stock culturesolution of NaOH 0,1N till the color of solution changes
were grown in 5 ml of MRS broth, incubated at 370C for 24 from red to yellow. The protein content calculated by multi-
h, then transfer to 45 ml MRS broth and incubated at 370Cplying with conversion factor. Factor used is 6.25 which is
for 24 h to obtained 50 ml work culture. The cells were wash obtained from the fact the average nitrogen in proteins is
in aquadest. Inoculum powder made by adding the cell with 16%.
45 g cornstarch, 5 g skim, homogenized, then dried in o
vacuum dryer at 370C for 15 hours [2] with minor modifi- F- Determination of Fat Content
cation. Inoculum powders be applied in urutan are expected Fat analysis follow the Soxhlet method with hexane [5].
have concentrations of LAB as much as 109 CFU/g. TheThe fat flask dried in an oven with a temperature of 1050C
viability test of inoculum powder follow the method in [3]. for 30 minutes and then cooled in a desiccator for 20
One gram inoculum powder weighed, diluted with 0.85% minutes. 5 g sample was weighed, then put in soxhlet and
NaCl 9 ml, then grown in MRS agar medium. About 0.1 ml add solvent. Samples were extracted to separate fat, the the
of sample pipetted on agar medium, then incubated for 24fat cooled and weighed. Then add the reagent (hexane) into
hours at a temperature of 370C. The growth colonies (30-the soxhlet, the solvent will change color to yellow. The
300 colonies) were calculated using the colony counter. yellow color indicates that the sample contained fat. After

i the fat extracted, solvent color change to clear.
C. Preparation of Urutan

Urutan was prepared by mixing minced pork, lard, salt, G- Determination of Moisture Content
sugar, and complete traditional seasoning (garlic, onion, Moisture content is determined with method explained by
chilli, galanga, ginger, turmeric, pepper). Meat and lard were [5]. About 2 g sample weighed and drying at temperature
weighed with ratio 9:1, clean and frozen in the freezer. The 1050C in an oven until obtained the constant weight.
meat and lard minced 0,5 cm x 0,5 cm x 0,5 cm. the mixture , ,
was divided into 4 groups where each group represent ond!- Soluble Protein Profile
treatment. Each mixture was added by LAB inoculum  Soluble protein profile analysis was conducted using
powder with 2% concentration till the final LAB count was SDS-PAGE (Sodium Dodecyl Sulphate polyacrylamide gel
107 CFU/g. The mixture were stuffed into natural casing electrophoresis) (Laemmli, 1970 in [6] with modification).
made from 10 cm long of pig intestine, sealed tightly. The Resolving gel made using polyacrylamide gel with 10% final
fermentation was held according method described by [4] percentage. The mixture solution (10 ml for a plate) i.e 30%
with modification. Urutan put into incubator and fermented acrylamide bisakrilamid (3.30 ml), 1.5 Tris-Cl pH 8.8 (2.50
in temperature 450C for 12 hours, afterwards in temperatureml), 4.00 ml of distilled water, 10%SDS (1@0), 10% of
300C for 12 hours. In order to improve the texture of urutan, APS (90ul), TEMED (10ul). Polyacrylamide solution, Tris-
fermentation process followed by process of conditioning for Cl buffer pH 8.8, SDS, and mixed in distilled water using a
192 hours in a refrigerator at a temperature of 10 °C andstirrer erlenmeyer. Ammonium persulfate (APS) and

humidity of 58%. TEMED was added to the above mixture and then homoge-
o nized. The solution mixture was poured into the electropho-
D. Determination of pH resis glass. Polymerization will take place 30-60 minutes.

The pH of the juice sample was determined using pH Stacking gel was made with the final percentage poly-
meter (Toa, IM-405). About 5 g sample was measured byacrylamide 5%. The mixture solution used (5 ml for a plate),

placing drop directly onto the electrode of pH meter. i.e. 30% acrylamide bisakrilamid (0.83 ml), 0.5 Tris-Cl pH
_— . 6.8 (1.25 ml), 2.77 ml of distilled water, 10% SDS (8
E. Determination of Protein Content APS (90ul), TEMED (10pl). Polyacrylamide solution, Tris-

Analysis of protein content follows Kjeldahl method [5]. CI buffer pH 6.8, SDS, and distilled water were mixed, then
For the destruction process: about 1 g sample weighed an@ddded APS and TEMED. The gel solution was poured using
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a pipette above the resolving gel then comb insertedhighest protein content was observed in urutan at the condi-
tioning time (192 h). The mean value of protein content of

carefully. Polymerization will occur approximately for 30

minutes. The gel placed in the electrophoresis tank whichfermented urutan as seen in table 1:

filled with 1X running buffer.
Sample were mixed with 0.5 % NaCl solution in 0.1 M
phosphate buffer (pH 7) at 4°C for 3 minutes, then centrifu-

ged at 8000 rpm with temperature 4°C for 10 minutes. This | Treatment . . Mean Value
step repeated twice. The resulting precipitate were sarco| . .. Without LAB imoculum 14,58
plasmic proteins, a protein that is soluble in water [7]. The | powderin P. acidilactici U318 26,38
sample of protein was added with buffer sample at a ratio| wutan LP{""Z“_?””? U201 — ~ 344i'b
1:1, then homogenized and heated at 1000C temperature ¢ g' ?” ]%‘m” U318 inammm U201 1339
boiling water for 2 minutes, then cooled. Preparation of | Femmentation | icrmentation (0h) —

. L . After fermentation (24 h) 21.67
sample buffer is as follows: Tris-Cl pH 6.8 (1 ml), Glycerol | time After Conditioning (192 1) L

(0.8 ml), 10% of (1.6 ml) SDS-merkaptoetanol (0.4 ml),
Bromophenol blue (0.2 ml), dH20 (8 ml). About 10
sample is poured into the well using a micropipette. The
electrophoresis takes time for 2 hours (at 100V) until the
sample migration reach 1 cm from the bottom of the gel.
After electrophoresis, the gel was staining with Coomassie
Brilliant Blue. For destaining solution (300 ml), mixing 150
ml of methanol, glacial acetic acid 30 ml, and 120 ml of
dH20. 100 ml destaining solution poured into erlenmeyer
flask then add 0.01 g of Coomassie Brilliant Blue. Destain-
ing solution was poured into petridish (as a buffer to soak).

TABLE |

THEMEAN VALUE OFPROTEINCONTENTOFFERMENTEDURUTAN

Note: The same letters indicate not significantly different (p> 0.05)

For the fat content, we found there was no differences
among the fermented urutan except for urutan with inoculum
combination. According to fermentation time, its also no
difference between the treatments, though the lowest fat

content found in urutan after conditioning (192 h).

TABEL Il

THE MEAN VALUE OF PH OF FERMENTED URUTAN

The gel placed in petridish and shake over night. The gel| Treatment Mean Value
destained for 2 hours until completely clean. The molecular Without LAB inoculum 5,51°
weight of protein was determine by molecular weight I“""‘_Rl“.n.l P. acidilactici U318 4737
standard protein (10-200 kDa Fermentas # SM0661). pove =™ [L_plantarum U201 171"
o . P. acidilactici U318 + L. plantarum U201 4,79 °

. Satistical Analysis . Before fermentation (0 h) 527°
The data were analyzed using Analysis of Variance E;Tema“on After fermentation (24 b) 4,96
(ANOVA). Differences between the groups were identified After Conditioning (192 h) 4,57°

using Duncan's multiple range test [8][9].

[ll. RESULTS

The development of protein content in fermented urutan
as seen in figure 1:

M Tanpa BAL WP.acidilactici WL. plantarum WP.a+ Lp

Fig. 1 Development of protein content in fermented urutan

Note: The same letters indicate not significantly different (p> 0.05)

For the pH, fermented urutan with LAB inoculum powder
has a lower pH and significantly different with urutan

without LAB inoculum. According the fermentation time,

the pH of urutan before fermentation significantly different

from urutan after conditioning (192 h).

_ 50 -
S 40 TABEL IIl
E 30 THE MEAN VALUE OF PH OF FERMENTED URUTAN
-E 20 Treatment Mean Value
2 : Without LAB inoculum 551°
& 10 ﬁ I“"fgl‘?“.l P. acidilactici U318 1737
L; 0! = = powcerin L. plantarum U201 471°
= Sebelum Setelah Setelah wran P. acidilactici U318 + L. plantarum U201 479°
Fermentasi Fermentasi Pengkondisian : . Before fermentation (0 b) 527°
Proses Produksi Urutan ti;TentaHOH After fermentation (24 h) 4,96
After Conditioning (192 h) 457°

Note: The same letters indicate not significantly different (p> 0.05)

The moisture content in the fermented urutan showed

. . significant differences according the fermentation time. The
Duncan multiple range test shows the protein content ofhighest moisture content was before fermentation and the

fermented urutan without inoculum powder difference |owest was observed after conditioning (192 h) as listed in
compare to fermented urutan with LAB inoculum powder, Table IV.

whereas among the 3 types of urutan with LAB inoculum
powder there is no siginificant difference. The highest
protein content was observed in fermented urutan with P.
acidilactici U318. According to fermentation time, both

fermentation time showed a significant differences. The
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TABLE IV develop the activity to change the substrates into organic
THE MEAN VALUE OF PROTEIN CONTENT OF FERMENTED URUTAN acid and dropped the pH make the acidification in final

Treatment Vern Ve product. Production of organic acids mainly lactic acid by

Withod LAB inoculom 53510 LAB population in fermented sausage, known to have an
Inoculum P. acidilactici U318 273" influence on the decrease in pH during fermentation. The
powder in T plantarum U201 271" addition of sucrose sugar in urutan as a source for LAB
rutan P_ acidilactici U318 + L. plantarum U201 279° inoculum to decrease the pH. The decrease of pH till the pH
Fermentation |2erore fermentation (0 h) 5.07° of product to a value 4,5 — 5,0 [10] or below 5,3 [11] could
fime After fermentation (24 h) 4.96° inhibit the growth of spoilage and pathogenic bacteria

After Conditioning (192h) _ : 4377 [10][11] and also may contribute to the flavor of the final

Note: The same letters indicate not significantly different (p> 0.05) product.

The moisture content of urutan significantly difference
during the fermentation. The highest moisture content was
81,75 % (before fermentation), then decrease to 74,47 %
after fermentation. The lowest moisture content observed in
fermented urutan after conditioning (36,86%). Among the
urutan with types of LAB inoculum look like no significant
different. In line with [12], the fermented sausage usually
has a moisture content below 35% for dry sausage and
between 35% - 50% for semi-dry sausage. Decrease in
moisture content of fermented urutan may caused by use of
natural casings (pig intestine) which are permeable to water.
During the fermentation and conditioning process, the urutan
was in hanged position, which allow the water to drip.
According to Buckle et al. [13], decrease in moisture content
i Paciibcti can also caused by the use of water for the life of
e microorganisms (non-fermentative and fermentative) in meat
to grow and can continue the activity normally.

The high fat content of fermented sausage is essential for
sensory properties, such as hardness, juiciness and flavor but
from health point of view, high fat content is not recom-
mended (Wirth, 1988 in [14]). The addition of 10% lard in
mixture of urutan obtain fat content approximately 22% -
26%. In this experiment, there’s no siginificant difference of
fat content among the fermented urutan, nevertheless, the
lowest fat content was observed in urutan after conditioning
(22.57%). According to Aryanta [15][16], the decreased of
fat content during fermentation caused by endogenous lipo-
Iytic enzymes which degrade fats into free fatty acids and
glycerol. In addition, lipid degradation increase when
microorganism conducted the fermentation. According to
SNI 1-3820-1995 (Indonesian National Standardization
Agency, 1995) the fat content of sausage requirement was
25%. So the fat content of fermented urutan after conditi-
oning ( 22.57%) was gratify quality standard requirement.

The mean value protein content of fermented urutan show

Soluble protein profiles in fermented urutan shown in Fig 2:

P acidilactict P acidilactici
24§

L plantarum: L. plantarum:
0jam 24
(©)

Fig. 2 Soluble Protein Profiles in Fermented Urutan

L. plantarum: Marker Kombinasi:  Kombinasi:
192 jam 0jam 24jam
)

Kombinasi
192 ja

Soluble protein molecular weight determined by interpo-
lation of the molecular weight standards on the marker. At
the beginning of the fermentation (0 h), the three types of
inoculum detected protein weight of 65.5 kDa and 46.3 kDa,
whereas urutan without inoculum has a weight of 46.3 kDa h anifi diff bef f . f
and 31.9 kDa. At the 24 h, urutan without inoculum and the — significant different before —fermentation,  after

urutan with LAB inoculum show lower molecular weight E;Egm:::atlgg ogggr aefée_:] C?rlgﬁ%r:el;]o%e ;T;;gg?; ?{gtglgr}) %)
(65.5 kDa to 63.5 kDa and 46.3 kDa to 44.2 kDa). W ved In uru ' 9970

and the higher protein content was in urutan after
conditioning (33,91%). Between the urutan with LAB
inoculum were no siginificant different except in urutan
The physicochemical changes occured during the fer-without inoculum with the lowest protein content. However, ,
mentation of urutan. At the beginning of fermentation the among the urutan with LAB inoculum, urutan with P.
mean value of pH of fermented urutan was initialed as muchacidilactici U318 inoculum have the highest protein content.
as 5,27 then drop to 4,96 after fermentation. The pH of final During fermentation occurs the degradation of meat protein
product after conditioning was 4,57. Among the urutan by meat proteases into peptide, free amino acid, and
treated with different type of inoculum powder, the pH was ammonia ([16][17][18]). Aryanta [16] based-on study of fish
not significantly different, except for the urutan without sausage reported that the proteolysis was increase in fish
inoculum. This result showed at the optimal condition and sausage with starter P. acidilactici and those explain that the
temperature during the fermentation, the LAB inoculum endogenous proteases are more active at lower pH. Accor-

IV. DISCUSSION
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ding to SNI 1-3820-1995 (Indonesian National Standardiza-
tion Agency, 1995) the protein content of sausage was afy)
least 13%.

In this experiment the protein content of fermented urutan
after conditioning was gratify to the quality standard
requirement.Soluble protein profiles in fermented urutan
were analyzed by SDS-PAGE, polyacrylamide gel with a
10 % concentration, consider to one of the soluble proteins(3l
in water (sarcoplasmic protein) was albumin with a
molecular weight of 66.2 kDa. The separation ability with 10 (4
percent polyacrylamide gel concentration was between 40-
200 kDa (Laemmli, 1970 in [6]). According to Buckle et al.
[13] during the fermentation occurs tissue hydrolysis by [5]
enzymes which produced by microorganisms. Peptidase
enzymes breakdown polypeptide into a simple bond. Thels]
degradation of proteins into peptides related to the activity of
peptidase enzymes at starter cultures and non—starte[7
microorganisms which occur on the product during
fermentation and ripening [17].

From the experiment we found the soluble protein profi-
les generally differ in terms of the types of LAB inoculum
and time of production process as shown in figure 2. Theg
protein bands at the time before fermentation, protein bands
were observed thicker when compared with after fermenta-[10]
tion and after conditioning. This suggests that the protein of
fermented urutan is still aggregates molecules with large
weight. After fermentation, thickness of the bands reduced,[11]
which indicates there has been a degradation of proteins into
simpler forms. After conditioning, no protein band was ]
appear. It may the protein has been degraded into simple|[
form with molecular weight less than 20 kDa or degrade into
peptides and amino acids which not detected by 10%I[13]
polyacrylamide gel concentration.

(2]

V. CONCLUSIONS

In conclusion, the use of LAB inoculum powder (P.
acidilactici U318 and L. plantarum U201) in fermentation of
urutan give physicochemical characteristic such as pH,[19]
moisture content, protein, fat and also the soluble protein
profile better than urutan without LAB inoculum. The
controlled fermentation in production of urutan by LAB
inoculum powder could develop the quality attributes to final
product of fermented urutan

(14]

(16]
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