Manuscript received: Journal of Agriculture and Plant Sciences, JAPS
Accepted: Vol 22, No. 2, pp. -- - -- (2024)
In print: ISSN 2545-4447

On line: ISSN 2545-4455

doi: --------mmmme oo

Original scientific paper

MONITORING OF ACTIVE AND TITRATABLE ACIDITY IN WHITE-BRINED C
DURING RIPENNING PERIOD

Makarijoski Borche®, Blagojche Najdovski?,
Faculty of Biotechnical Sciences, University “St. Kliment Ohridski’- Bitola, Rublic of N

*Corresponding author: borce.makarijoski@uklo.edu.mk

Abstract

This study investigates the dynamics of active and ti
cheese throughout its ripening period. Monitoring thes
understanding the biochemical changes that influenc

INTRODUCTION

The production of w
Eastern European dlets relle
parameters during its ong these active and titratable acidity are critical
Active acidity, measured as pH, provides immediate
insight into the

the total acid g i ing | pgen ions and those bound to buffering agents.

Firstly, acidity i growth and activity of microorganisms, which are responsible for
the biochemical tra ations that define the cheese's flavour, texture, and aroma (Fox et
al., 2017). Secondl balance of acidity impacts the protein and fat stability within the

idity can help prevent spoilage and ensure safety, thereby
the shelf life of the'cheese (Walstra et al., 2005).

ite the well-established importance of aC|dity in cheese ripening, there is a need
iled studies focused on white-brined cheese (Makarijoski, 2023). This type of

and analyse the active and titratable acidity in white-brined cheese throughout its
eriod, providing insights that can help producers optimize their processes and

RIAL AND METHODS

To make these examinations, cheese samples of four cheese variants (WBC KS104,
WBC KS105, WBC KS110 and WBC KS111) were provided directly from the producers and
they were transported under temperature-controlled conditions on 5°C to the Certified
Laboratory for Milk and Dairy Product Quality (LB Lact) in Plovdiv, R. Bulgaria. This laboratory
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is certified under international standards, ensuring the reliability and accuracy of all testing
procedures. Cheese samples for active and titratable acidity as quality parameters were
analysed at the 8™, 20", 30", 40" and 60" day and were taken from one production series.
Methods that were used for this analysis of white-brined cheese were as follow: Active acidity
- pH (by using pH-meter, Model MS 2000) and Titratable acidity was determined in °SH,
(Sokslet-Henkel, using the method by Caric, 2000). For data processing, we used Microsoft

representation of data. Additionally, we used the t-test function within Exc
statistically significant comparisons between the examined quality paramete
titratable acidity) of different cheese variants.
RESULTS AND DISCUSSION

Comparative analysis between experimented white-brin
acidity (pH) dynamics is presented in Table 1.

Table 1. Active acidity (pH) dynamics of examined cheese vari

Active acidity (p
Day WBC KS104 WBC KS105
8 4.90+0.012 4.81+0.01°
20 4.76+0.012 4.61+0.012 . :
30 4.64+0.012 4.55+0.0 4.65+0.0124
40 4.54+0.012 4.45+0.01° 8+0.032d
60 4.42+0.012 4.30+0.0

Differences of values with different supers

Based on the obtaing
exhibited the highest active a

the 20th day of the ripening period, the active acidity
between 4.501£0.01 and 4.76+0.02. Further into the
active acidity value was recorded for the WBC
alue was observed in the WBC KS110 variant

units, 0.16 units, and 0.04 uRits higher than the WBC KS110, WBC KS105, and WBC KS104
variants, respectively.

n be concluded that during the fermentation process up to the 60th day, there is
ecrease in pH across the variants, though with varying intensity. This

ance level of p<0.05 for most of the time-periods when the cheese samples were
for analyses. This can be explained by the different technologies and conditions applied
du the cheese production process. The active acidity values obtained align with the
findings of Velevski (2015), who reported that the pH of three different white-brined cheese
variants produced with different starter cultures was ranged from 4.42 to 4.48 after 60 days
ripening period.

Our results are also consistent with those of Balabanova et al. (2017), who found that
the average active acidity of Bulgarian white-brined cheese made from cow's milk using



different milk-coagulating enzymes was 4.18+0.15%. Similar results were obtained by Ivanov
et al. (2016), who reported an average pH value of 4.2+0.1% in Bulgarian white-brined cheese
made from cow's milk after a 45-day ripening period. Slightly higher active acidity values
compared to ours were observed by Smiljani¢ et al. (2014), who reported a pH value of 4.60
units. Chobanova-Vasilevska (2007) reported pH variations in white-brined cheese ranging
from 4.50 to 4.80. For feta cheese and other Balkan cheeses, the pH values ranged from 4.2
to 4.8 (Anifantakis & Moatsou, 2006). Higher pH values for white-brined cheese co

concentrations during cheese production and found active acidity values be
5.04. Similar values were reported by Felfoul et al. (2016), who found an avera
of 5.06+0.02 in white-brined cheese made from full-fat milk. Higher pH param
found in Egyptian white-brined cheese, with a value of 4.921+0.10 (El-Aziz et al.,

Comparative analysis between experimented white-bri
titratable acidity (°SH) dynamics is presented in Table 2.

Table 2. Titratable acidity(°SH) dynamics in examined cheese

Active acidity (pH)
Day WBC KS104 WBC KS105
8 69.8310.022 74.0+0.40°
20 75.50+0.102 78.3+0.31"
30 81.37+0.152 7£0.45¢
40 82.03+£0.112 85.6+0.40¢
60 86.52+0.10? 8.13+0.23¢

Differences of values with different superscrig

, measuring 74.77+0.06°SH,
value was observed in the WBC

period, on the
variant at 86
80.26+0.23°

ease in titratable acidity compared to the initial state, with values
3H (WBC KS105 variant) to 101.27+0.12°SH (WBC KS110 variant).

oncluded that during the fermentation process up to the 60th day, there is
se in titratable acidity across the variants, albeit with varying intensity. This
different bacterial activity from the starter cultures used. The added bacterial cultures
al hydrolytic activity of the enzymes, acting on lactose and proteins. From Table
be observed that there is a significant difference in titratable acidity values between
ur white-brined cheese variants at a significance level of p<0.05 for most of the tested
peri@ds. This can be explained by the different technologies and conditions applied during the
cheese production process.

The results obtained in our study are consistent with those reported by Velevski (2015),
who found that titratable acidity values in three different white-brined cheese variants
produced with different starter cultures ranged from 82 to 86.40°SH after 60 days of
fermentation. The values we obtained for the titratable acidity of the four WBC variants are



also within the range reported by Kostova (2013), who found titratable acidity variations from
80 to 96°SH.

Our results are further confirmed by Naydenova et al. (2013), who examined 39
different WBC variants produced in Bulgaria and found that titratable acidity, expressed in
Thérner degrees, ranged from 227.6 to 234°T, which converts to 91.01-93.6°SH.

CONCLUDING REMARKS
The monitoring of active and titratable acidity during the ripening period ite-brined
cheese provides critical insights into the biochemical processes that determine

understanding and controlling these acidity parameters, che
ripening conditions, improve product consistency, and ensure

Future research should focus on identifying and ch
strains that influence acidity dynamics and their role in shaping

such as temperature, humidity, and salinity,
protocols. Advanced analytical tools like met
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®akynmem 3a 6BUOMEXHUYKU HayKI ] . cku”-bumona, Penybnuka

ATNCTPAKT

Bo oBa
TUTpaumoHara K i SHO CUpEH-E 3a BpeMe Ha NepuoaoT Ha 3peemse.

d BpeMe Ha npoLecoT Ha 3peEH-€. Pe3yJ'ITaTI/1Te NoKakaa 3Ha4YnTesrHo
JHOCTA 3a BpeMe Ha npouecoTt Ha 3peere, a NICTOBpeMEeHO OBaa

3a Npoun3BoaUTENNTE Ha CUpeH€ CO Len onTuMminpawe Ha ycnoBute 3a
aun 06e36e,uyBa|-be Ha gocneneH KBanuteT Ha CbMHaJ'IHVIOT npon3eBoaoT. OBa
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