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BIODIVERSITAS Volume 21, Number 10, October 2020 Pages:
4591-4596 ISSN: 1412-033X E-ISSN: 2085-4722 DOTI: 10.13057/hindiv
/d211017 The quality of fermented goat milk produced by Pediococcus
acidilacticl BX01 con refrigerator temperature SRI MELIAY,?, INDRI
JULIYARSI1, YULIANTI FITRI KURNIA1, YUDHA ENDRA PRATAMA2, DHIVA
REZZY PRATAMAZ ifacuily uf Anlinal Sdeince, Uiiiveisitas Aiidaias, Ji. Univ.
Andalas, Limau Manis, Padang 25171, West Sumatra, Indonesia. Tel.:
+b2-/51-/1404, Fax.: +b2-/51-/1464, ‘email:
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Universitas Andalas, JI. Univ. Andalas, Limau Manis, Padang 25171, West
Sumatra, Indonesia Manuscript received: 7 August 2020. Revision
accepted: 11 September 2020. Abstract. Melia S, Juliyarsi I, Kurnia YF,
Pratama YE Pratama DR_2020 The auality of farmanted anat milk
produced by Pediococcus acidilactici BKO1 on refrigerator temperature.

Dindi acsibne T4: ATNY ATAL Thi A ba Aadommat e
Siodiversitas 211 4521 4526, This research aimed o determine the quaidy

of chemical and microbiological milk of goats fermented with Pediococcus
acidiiactici BKO1 with the storage time on refrigerator temperature, Tne
method used Is the experimental method of Completely Randomized
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Design with five times the treatment of goat milk fermentation at the
refrigerator temperature is over 0, 7, 14, 21, and Z8 days wiii four
repetitions. The results showed long-lasting storage of real effect (P <
0.05) on water content, pH, titratable acid, total lactic acid bacteria, and
total plate count, but no noticeable effect oon e protann levels
milk fermentation during ' resulting storage The value of
maisture content during storage ranges between 85.88-84.92%. oH
4.48-4.28 , 3.69-3.49% fat content, 3.53-3.58% protein content, as well
ac the count of titratable acid ranging from 1,52-1.73%, The whole
colonies of lactic acid bacteria reached between 9.106 log CFU/mL to
10,376 log Tru/imik, and the total piste count (TrC) value duiing storage

experienced an Increase from 2.653 log CFU/mL to 4.012 log (7.0 !

HASeO on tNe resuits or the study €an pe conugeda that the milk or qoat
fermentation 1 P. acidilactici 8K01 can maintain quality untll the
retentlon period of 28 days with the viability of lactic acid bacteria that

meet the cateaory as probiotics and still liked by the consumer Keywords;
Ferrnented milk, goat milk, lactic acid bacteria, Pediococcus acidilactici
RKN1 INTRONDICTINN Farmented milk is nne of the prndnrtc nrocessad hy
livestock through the fermentation stage involving lactic acid baaena Raw

matcrials that are widely used s make formonted milk are cow's milk,

buffalo milk, sheep'’s milk, and goat's milk. In developing countries, goat's
ik i1as been wideily consunied because it has therapeutic beneidits, ingi
nutritional value, and as a source of probiotic microorganisms
(Selvajeyanthi et al. 2019). In the processing of milk fermentation, it
utilizes goat milk because goat milk has many benefits for health including:
can Increase the absorption of Fe, efficient for the healing of asthma and
tuberculosis. containing oroteins. vitamin A, vitamin B (riboflavin).
enzymes, and high minerals, has a great potential as a probiotic carrier
{Cahyanti 20113, due to the presence pf potentially |actic acid bacteria a<
probiotics (Mella et al. 2018) and does not cause diarrhea. WIth this
Spediaity owned by goat Milk, it makes the milk litsble mediun Loothe
wilt ol the decay ! pathogenic o oorcaniam Therefore, some
ways to extend the shelf life or goat miik can be done by processing goats
milk into fermented milk (Kurnia et al. 2014). Fermentation of milk
involves lactic acid bacteria, in which case it Is used Is Pediococcus
acldilacticl BKO1. Excess strains of this P. acidilactici BKO1 Is a lactic acid
bacteria. This is the result of isolation from Bekasam that has passed the
selactinon a< a prohintic hacteria (Melia et al. 2019) The <elactinn of
probiotic lactic acid bacteria among them can withstand the acidic
condition of pH 2 and resistant to bile salts 0.3% and has antimicroblal

activity agamst pathoqenlc bactena namely Escheu ichia coll and

-~

bactena can unhlmt the urowth of gathogenlc baaena Escherichia coll
11575 M/ annd Staphylococcus aurgus ATCC25923) because of tne
presence of antl-bacterlal compounds produced such as bacteriocin (Melia
et al. 2017) and bacteriocin also inhibit Listeria monocytogenes (Pato et al.
2020). Pediococcus acidilactici is a strainof often
processing  dairy because of ll:s ablllty to produce
acids and is hanaficial for haalth, Thaca hactaria have antimicrahial activity
against several other bacteria and have the potential as probiotic (Holland
& @i 2011, P aadilaciicl produces a bacteriocin called Pedicdn. Pedican
can Inhibit the growth of positive gram bacteria and is also useful in
INNIDILING gram negative Dactena (Lelves-prougnion ZU1Z) ana rediocn
PA-1, Is a peptide that is an antimicrobial and is used as a bio preservative
alternative in the food Industry (Yusuf 2018). Pediocin, including a type of
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thermostabile protein, is active in preventing food spoilage and inhibiting
patihogenic microorganisms such as L. monocylogenes, Enterococcus
faecalis, S. aureus, and Clostridium perfringens (Galvez et al. 2014; Juneja
et al, 2012), The purpose of this research is to measure the chemical
quality and micrabiology of fermented milk made from the starter
Pediococcus acidilactici BKO1 during storage at refrigerator temperature.
MATERIALS AND METHODS Fermented milk was made usina the milk of the
Peranakan Etawa and the starter of P. acidilactici BKO1 as much as 5%.

The study used 2 Completely Randomized Design of § treatment of storage
fermented goat milk, i.e., 0, 7, 14, 21, and 28 days with four repetitions at
refigeiaton teimpeiatuie (20C), MNermentad milik pioduction Goat imilix was
pasteurized at a temperature of 65-670C for 30 minutes, then the milk
temperature up to 3/0C (LONKOr et al. ZUUb). Starter ¥. acidilactici BKU1
added as much as 5%, next incubated for 12 hours at 370C temperature.
Fermented milk of P. acidilactici BKO1 was stored according to the
treatment of 0, 7. 14, 21, and 28 days (modification of Melia et al. 2019).

Determination of chemical parameters The determination of chemical
narametere fram fermented nnat milk was maichiire rantent prateine fats,

by the diying oven mcthod (ACAC 2955). As much 35 2 groms of
fermented goat milk powder samples were prepared and put into a
purceiain cup, witidy hau misasured 1ts emnpty Weigint witi dn dnaiyticai
balance, then each sample and cup was put into the oven and dried at
105°C for 4 hours. After it reached 4 hours drying oven, the sample was
removed from the oven. Next, it was put in a desiccator for 15 minutes and
weighed with an analytical balance. The moisture content was determined
by calculating the weight subtraction between the samples before and
after drying, and then was divided by the sample's weight, and finally
multinlving it with 10005 (AQAC 2005), Protein content A sample of 0.5
gram was put into a Kjeldahl flask, then it was added with 10 ml of
concentrated 112505 and 0.5-gram seienium, then it was destiucted until
the color turned into a clear green then followed by distillation. The
aistiliation resuits were tnen titrated using U.1 N HCI untii the color
changed Into purple and determined the blank form. Protein levels were
calculated using the formula as described in Chang and Zhang (2017). Fat
content Samples were weighed 1.5 q in filter paper (as weight A) and
wrapped. The wrapped sample was dried in an oven at 105 °C for 4 hours
then weighed with analytical halance (as weight B) The cample was nut
into a fat flask and extracted by using ether solvent for 6 hours. After that,
the sample was dricd In an oven ot 105 °© C for 1 hour, and i€ was weighed
with analytical balance (as weight C), The percentage of total fat content
was deier nined by caiLuiating Line difference weighit belween dried and
extracted dried samples. Then it was divided by the sample weight (AOAC
2005). lesting of pH and titratable acid pH testing using HANNA Romania
the calibrated pH meter with a buffer of pH 4 and pH 7 (AOAC 2012). The
titratable acid was measured by mixing fermented milk with 10 mL of
aauadest. and it is calculated Manaifera paiana Fibrous Polysaccharides”,
Journal of Food Science, 2012.">with 0.1 N NaOH using phenolphthalein
indicator until it showed nink (Parmar 2002) Calculation of total nlata
count and total lactic acid bacteria The estimate of Total Plate Count (TPC)

Mangiiera pajang 1iorous rolysacohanaes , Jouimal of 1oud Science,
2012.">Paseephol and Sherkat (2009) and Total Mangifera pajang Fibrous
Foiysacchanaes’, Journal of rood Science, 201 2. >lactic acd bactena and
measured based on Harley and Presscot (2002). Sensory evaluation All
fermented milk samples stored for 0, 7, 14, 21, and 28 days were
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evaluated for taste, aroma, and texture preferences by 25 staff members
of Lthe Animai Sdence Department., .t'« ﬁve-pomi heaomc scane was uliiized
nor dislike; 4= n_v_e sllghtly, L= nke exterPIV) Statistical analys!s All the
data obtained were analyzed statistically using experimental design, five
treatments, and four repetitions. Data that has significant influence (" <
1.05) was continued with the Duncan's Multiple Ranae Test using SPSS
software statistic 19. RESULTS AND DISCUSSION The research results
chowed that the longer the storage at the rafrigarator tamnaraturs showed
A significant effect (P < 0,05) on water content, but showed no significant
Ehect Lo e ol value FESUILINTG TeiThented
goat milk. Moisture content Based on Table 1, It was known that there was
a airrerence In the milk content of Termented goat arter storea up to £8
days (P < 0.05). The results of water content analysis during storage
decreased to 84.92% up to 7 days of storage and not significant after 14
days. This was suspected because qoat milk ferments during storaqe
absorbed water from its environment. The longer the storage water
rantent will rantinie tn increace puen l'hmlgh at the start nf water
content, storage can be decreased. The results of this study are in line with
HMclia ¢t ol {2012), which wos the meisture contont of fermented goat milk
containing Lactobacillus fermentum strains NCC2970 which range from
83%0 aiter sturage fur i35 days. MELIA el al, - The yuadiity of fermenied
goat milk 4593 This is supported by the statement of Herawati (2008),
According to Usmiati et al. (2011), the pH value of that changes in the
water content of fermented milk can be fermented milk will further
decrease with the length of influenced by the temperature and humidity of
the room storage In cold temperatures. It was added by Melia et al. during
storage and changed in water content in the product (2019) that the old
storage of fermentad milk using the was a factor that ic very influential to
the decllne in the starter Lactobacillus fermentum NCC2970 at a
{Empeiatuie quaiity of Tood products. of 20C able to lower the pil value.
The pH value obtained in this study ranged from 4.28 - Protein content
4.48. Tne resuits of this researcn were not mucn gifrerent Frotein content
of fermented goat milk (Table 1) during from the Melia et al. (2019)
research, where the pH of storage shows no significant effect (P > 0.05)
against the fermented milk is ranqing from 4.0-4.9 so that it can be quality
of the resulting protein. It was caused by the storage concluded that the
nH value of milk farmented anat millke P of fermentad milk of P acidilactici

BKO1, which was done acidilactici BKO1 which was stored at the

(e mrabiirn AT sk blaa cafrinarstae ba mna—-}dva un“! than rbavann Af e D00
LKMPSToWIT S SLne e us\.tu\.vn MAF TR A P WAV MM W M e

the refrigerator until the storage of the 28th day, still able to day has not
influenued Uie resuiting protein ieveis because maintdin its yuaiity. Abdei-
Hamid et al. (2018), the pH it has not shown the sign will expire. From
Table 1, it can value of fermented milk made from Lb. casel ATCC 393 pe:
seen as protein levels fermented milk until the storage of decreased during
storage at cold temperatures of 4.69 to 28 days still meet the quality
standard of Indonesian 4.04 for 28 days. Furthermore, Bosnea et al.
(2017) National Standard 2981:2009 fermented milk, i.e., a reported that
Lh, rcacal ATCC 302 aleo dacraagad after £0 minimum of 2 7% Thace
protein levels are lower than days of storage (pH 4. 27 to 4. 03) Thls is

\.GUSEU Uy u SR E -:Ha &t ai. (20;:/, nmun i3 owus B m lula i3 uM:ny uuc W
produces r o oo the source of o

from different farms ana e diiference auring storage ( Ierpou et ai.
2017). in the type of feed given, but the same as research with Giines
Bayir et al. (2019), which reported that the protein Titratable acid (TTA)

1171/2020, 9:41 PN\
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content of yogurt with the addition of cinnamon was The result of titratable
acid of fermented goat miik 3.34%. indicated a significant effect (P < 0,05)
(Figure 2.) showed the more extended the fermented goat milk product
was Fat content stored, and then the total lactic acid was increasing as the
Fat Is a component of milk that can provide higher pH decrease occurred. A
low pH would be a suitable energy than both protein and carbohydrates.
Based on the environment for P. acidilactici BKO1 (which is a results of the
research known the highest fat content found homofermentative type
bacteriz) to grow and produce in the 0-day storage wac 2,69%, and the
lowest on the 28th metabolites of lactic acid. It was by the Oplnlons of Mal
day of stoiage was 3.45%, but statistically showed a (2013) and
Magalhaes et al. (2011) stating that the length difference that was not
signincant (P > U,U5). INIS was In of storage will arfect tne total lacuc acia
and generally, line with the protein results gained that up to 28 days of
lactic adld bacteria can be distinguished into two groups, storage have not
given a noticeable effect on the resulting namely homofermentative and
heterofermentative, where a fat levels, This fat content is almost the same
as the fat hamnfarmantative arnin of formented aliiraes nraducec content

of yogurt with the addition of dnnamon, 3.2-3.3% lactic acid as the only

molisrd Hlsn Pladdlomeoes om d oine ~e Q-u.— b al MAIAN TIF cnrmmnend
P' v“““' LA S ‘“.WWWJ “.‘ AL \v“.'w bt ALERLS S Ull &UAJ) “r w'l.y“. e

with the level of fat Lactobadillus. according to the quality standard
fermented miik presaiued Dased un Lhie resuits of tie researci of
fermented goat Indonesian National Standard 2981:2009, that was at least
milk Paediococcus acidilactici BKO1 stored at refrigerator 3%, then the milk
of fermented goat P. acidilactici BKO1 temperature has qualified the quality
of fermented milk produced was worth consuming. Indonesian National
Standard 2981:2009. The value of TTA fermented milk obtained in the
research ranged from pH 1.52%-1.73% for 28 days of the storage period.
A decreace The racult of the analyele pH of farmented goat milk in pH
causes the increase in titratable acid during storage, indicated a significant
efiect (F < 0.05) between the which ladlic acld bacteria ferment laciose to
produce Iactic duration of storage at the refrigerator temperature (Figure
aqu (Costa &t al, 2016), The resylts of the study were 1.). The longsr thy
rage Lime was done, the pH = almost identical to the Melia et al.
Research. (2019) on the was decreaslng The decrease in the pH value was
due to quality, viability, and anti-bacterial properties of the the activity of
iactic acid bacteria derived from the starter Lactobacillus fermentum
NCT2970 in anat milk P acidilactici RKN1 need in the mannfacture nf
fermented fermentation at a temperature of 40C with a TTA rate of goat
milik. This bacteris will forment lactese and will 0.80-1.52 duting 15-day
storage Thus, the value of the produce Iactlc add r&sultlng ina decrease
oplnlons of Costa et al. (2016) that lactic acid bacteria fermented milk.
Abdel-Hamid et al. (2018) also reported ferment lactose into glucose and
galactose, then the glucose that fermented milk is made from Lb. casei
393, increased was converted Into lactic acid. during storage for 21 days in
cold temperatures. This is the Also. a decrease in the pH of fermented aoat
milk same as the research of Sah, Vasiljevic, McKechnie), during storage as

tha total acid incraace of farmantad milk which teae |1, 4ca 00
yogurt. was produced. | higher ' = whole level of

Fmviin monbhnd Mlpaibnmlla.. =4 «1| FUNAEN e wmvimlontie Mua lncveomoe lo wallly wald

ISHINICIILCY Wi SHvY ©L arn, \‘ULU' Qv CAPIGHC LT LI CaoT ) s o

than the lower the pH, as seen in this research. titratable acid during
storage ror 25 gays (U./ 1o U.9) aiong with a decrease in pH. 4,5 4,45 4,4
4,354,35pH 4,34,284,24,234,107 14 21 28 Storage Time (days)
Figure 1. pH of fermented goat milk Pediococcus acidilactici BKO1 Table 1.
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Chemical analysis of fermented goat milk of Pediococcus acidilactici BKO1
Storage time Water (%) Protein (%) Fat (70) (days) O 85.34ab 3.53 3.69 7
84.92b 3.50 3.66 14 85.88a 3.55 3.53 21 85.57ab 3.56 3.57 28 85.51ab
3.58 3.49 Note: Means within 2 column with different syperscripts are
slanificantly (P < 0.05) Figure 2. Titratable acid of fermented goat milk
Pediococcus acidilactici BKO1 Table 2. Total lactic acid bacteria and total
plate count of fermented aoat milk Pediocnccus acidilactici BKO1 Storage
time LAB. TPC (days) (Log CFU/mL) (Log CFU/mL) 0 10.376a 2.653d 7

9.798b¢ 2,891b 14 9,854b 3,3224 21 0,822k 2 633 28 0,106¢ 40122
Note: Means within a column with different superscripts are significantly (P
< 0.05) Oased on the data In Table 2, the duiation of siorage Tulal piate
count of fermented goat milk was significant (P < 0.05), decreasing the
total lactic aaa |he numper of aerobic bacterial colonies In fermented
bacteria of fermented goat milk. The longer it was stored, goat milk
significantly (P < 0.05) increasing with the more the total lactic acid
bacteria will decrease. Many dead lactic extended the storage period. The
lowest amount of aerobic acid bacteria caused this, due to the more
evtended starane hacterial eninnies in fermented anat milk was fannd on
the conditions (28 days), resulting in reduced nutrient 0-day storage day of
2.653 log CFU/mL and the highost on availobility for N oddilactici BKO1 to
produce lactic acid. 28-day storage of 4.012 log CFU/mL. This condition
Wwas Sdifie with ADUei-Harid ef «i. (2018), ferimented miik L. in fine with
the total lactic acid bacteria that the longer the casei ATCC 393, which is
stored for up to 28 days in cold storage was decreasing Its number. It was
closely related to temperatures, has a number of lactic acid bacterial cells

the 4 phases experienced by lactic acid bacteria. The results above 9 log

CFU g-1. Bosnea et ol 2017), Dunitraliow ot of this research still meet the
existing SNI. The maximum 116), a1 ah et al. (2015) also
“ported = decrease in limit of ite bacterial contamination, aczcording to

SNI, is 1 x the number of bacterial cells after 60 days of storage at 106
U/, cold temperatures. Wheieas Terpou et al. (2C17) stated the
decline in bacterial cells occurred after 30 days of storage. Sensory
evaluation The total aecrease in Lactic Acid Bacteria In this stuay The
sensory evaluation for P. acidilactici BKO1 of was also closely related to the
decline in pH occurring. fermented milk can be seen in Figure 2, which
shows that This was by the opinion of (Prasanna et al. 2013), the the
taste, aroma, and texture of fermented milk stored for decrease in the
number of Iactic acid bacteria was clacely 28 daysdid not <haw 3
significant effect (P > 0.05). This associated with the reduction of pH

mendosbe doen lﬁ tl-za moans that cbtaranns Hena dane nab sBack thoa bseba
LU MUGLD e A LIS Thieu

aroma, the metabolites
texture of fennenied miik. The ievel o consumes of fenneniadion. pr
decline will inhibit even stopping the preference in terms of taste
(3.59-3.70), Navor (3.70-3.80), growth of lactic acid bacteria itself. and
texture (3. 70-3.84). The average result of the The decrease in the
amount of Lactic Acid Bacteria In assessment by the panelists reached a
score of 4. namely this research was similar to the study by Melia et al. like
slightly. The same thing was shown by Ammar et al. (2019). Where
fermented milk was kant then lactic acid (2010), bio-yogurt with the
addition of honey, is still bacteria decreased to 4.8 x 108CFU/mL. Further
Expiained avored by consumers after being stored for 15 days. that it was
caused by reduced lactose as a significant source Furthermore, Huang et
al. (2020) reportea tne rat free of carbon Dy bacteria. Compared with
Indonesian National buffalo set of yogurt with the addition of 3%
polydextrose Standard 2981:2009, the minimum amount of total Lactic

-
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stored for 21 days did not affect consumer acceptance. Acid Bacteria in
fermented miik is L07CFU/mi. MELIA el ai. — The guaiily of fermented
goat milk 4595 Figure 3, Consumer acceptability scores of fermented milk
In conclusion, extended storage in cold temperatures can affect the quality
of milk of the fermented goat Pediococcus acldilactici BKO1. The storage of
goat milk fermentation for 28 days in cold temperatures can still maintain
the number f a0 gria that mest the criteria of prabiotics that
are 9.106 log CFU/mL wtth a tltratable acid of 1.73% and pH of fermented

content 3 57% fat content 3 49% and molsture oontent 85 51% that still
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