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Spirulina platensis ve Chlorella vulgaris ile 
 

Gizem SUNA 
 

Bursa  
 

   
 

 
 

S. platensis, C. vulgaris mikroalgleri ile Lb. acidophilus LA-

-
 

 
toplam mezofilik aerobik bakteri 8 log10 kob/g)

C. vulgaris ve Lb. acidophilus 7.96 log10 kob/g) ise S. platensis
 laktik asit bakteri  log10 kob/g) 

C. vulgaris  log10 kob/g) S. platensis 
Lb. acidophilus S. platensis   log10 kob/g,

C. vulgaris  7.17 log10 kob/g ve  7.08 log10 kob/g 
olarak -13.74), 

 (%0.23-0.37), toplam fenolik madde (2.261-7.049 mg GAE/g), 
antioksidan kapasite (CUPRAC; 0.119-0.451 mg GAE/g ve DPPH; 0.130-0.169 mg 

rlerinde (%10.74-7.17) ise azalmaya 

(L*, a*, b*, 
S. platensis ve Lb. acidophilus , 

 
 
S. platensis ve C. vulgaris 

Lb. acidophilus LA-

-
 

 
Anahtar Kelimeler: Spirulina platensis, Chlorella vulgaris, Lb. acidophilus LA-5, 
Beyaz peynir 
 
2020, xii+ 202 sayfa. 
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ABSTRACT 
 

MSc Thesis 
 

INVESTIGATION OF PROBIOTIC WHITE CHEESE PRODUCTION ENRICHED 
WITH Spirulina platensis AND Chlorella vulgaris 

Gizem SUNA 
 

 Bursa Uluda  University  
Graduate School of Natural and Applied Sciences 

Department of Food Engineering 
 

Supervisor:  
 

In this study; it was aimed to investigate microbiological, physico-chemical, textural and 
sensory properties of White cheese using by S. platensis,  C. vulgaris and Lb. acidophilus
LA-5 during storage (1st, 30th, 60th, 90thdays). 
 
The lowest TMAB count (4.68 log10 cfu/g) was determined in cheese containing C. 
vulgaris and Lb. acidophilus, the highest (7.96 log10 cfu/g) was found in cheese with S. 
platensis. The lowest LAB count (4.48 log10 cfu/g) in cheese with C. vulgaris and the 
highest LAB count (7.65 log10 cfu/g) in cheese with C. vulgaris and Lb. acidophilus were 
determined. The count of Lb. acidophilus was determined in cheese containingS. platensis
as 7.48 log10 cfu/g, in sample with C. vulgaris as 7.17 log10 cfu/g and in sample without 
microalgae as 7.08 log10 cfu/g. Fortification of cheese with microalgae resulted in an 
increase protein (11.40-13.74%), titratable acidity (0.23-0.37%), total phenolic (2.261-
7.049 mg GAE/g), antioxidant capacity (CUPRAC; 0.119-0.451 mg GAE/g and  DPPH; 
0.130-0.169 mg trolox/g) and a decrease fat content (10.74-7.17%) (P<0.01). It was found
that hardness, adhesiveness, springiness, gumminess and chewiness values were 
decreased during storage, while cohesiveness and resilienc evalues remained stable.
According to statistical analysis, color values of samples (L*, a*, b*, 
found to be significant (P <0.05). Among samples containing microalgae, cheese with S. 
platensis and Lb. acidophilus was more sensually appreciated by panelists. 
 
 
 
In White cheese enriched with S. platensis and/or C. vulgaris, Lb. acidophilus LA-5 count 
was found to be suggested value for therapeutic effect during storage. It was determined
that the use of microalgae in cheese production improved techno-functional properties 
besides nutritional content. 
 
Key words: Spirulina platensis, Chlorella vulgaris, Lb. acidophilus LA-5, White cheese
 
2020, xii+ 202 pages. 
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 temel 

, 

en 

prebiyotikler, mikroalgler, fenolik maddeler, antioksidanlar, besinsel lifler, 

eren 

2008, Lobo ve ark. 2010, Betoret ve ark. 2011, e ark. 2014, Guimaraes ve 

ark. 2018). 

 

belirtmektedir. -

im 

(  
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Lactobacillus ve 

Bifidobacterium 

Saccharomyces boulardii E. coli ve Bacillus 

eredo 2012, Hil ve ark. 

2014, Anonim 2017a,  

 

mikro

-

konus

; pH, titrasyon 

zinci

da Spirulina platensis ve Chlorella vulgaris gibi mikroalglerin de 



3 
 

e ark. 2002, Gyenis ve ark. 2005, Beheshtipour ve ark. 2013,

Kavimandan 2015).  

 
Su yo a

klorofil-

nin olma

; 

Bo

 

olarak 2 grup . Algler, taksonomik olarak 

 , Aktar ve Cebe 2010, Lam ve Lee 2011, Sankaran ve 

ark. 2018). 

 
Mikroalgler; eikosapentaenoik asit 

(EPA) ve dokosaheksaenoik asit (DHA) gibi omega- ), vitamin, mineral, 

9-50 protein ve %7-50 karbonhidrat, %7-50 

Ticari olarak k Isochrysis, 

Dunaliella, Chaetoceros, Chlorella ve Spirulina  (El-Sheekh ve ark., 2006; Darzins ve 

ark

Rath, 2012; Sankaran, ve ark., 2018).  

 
Spirulina platensis, Arthrospira platensis olarak da bilinen bir siyanobakteridir.  

Spirulina spp., %55-

%10. . .
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ol -

Spirulina -linolenik asit (GLNA) gibi 

12 

sahip), A, B2, B3 gibi vitaminler, demir, magnezyum, kalsiyum, potasyum gibi mineraller 

Spirulina

 

-

e ark., 

 

 
Chlorella vulgaris, Chlorella variabilis, Chlorella stigmatophora, Chlorella sorokiniana, 

Chlorella zofingiensis, Chlorella pyrenoidosa, Chlorella protothecoides ve Chlorella 

ESP-  Chlorella vulgaris, kur nda

12, 

B1, B2, B3, B5 

l gibi 

e ark., 2014).

 

Spirulina platensis ve Chlorella vulgaris

 

dirler (Lafarga 2019). Mikroalg 
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 S. platensis ve C. vulgaris 

saptamak, 

 Lb. acidophilus LA-

olan etkilerini saptamak,  

 -kimyasal, 
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2. KURAMSAL TEMELLER ve  
 

getirmektedir. Bununla birlikte 

 

ark 2017, El-Sayed ve Youssef 2019, Xiong ve ark. 2020). 

 

, Granato ve ark. (2017) 

rine potansiyel olarak olumlu etkilere sahip olan 

islipidemi, kanser, tip-
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-S
ay

ed
 v

e 
Y

ou
ss

ef
 2

01
9,

 
X

io
ng

 v
e 

ar
k.

 2
02

0)



8 
 

 

 

 

-konjuge linoleik asit), 

fermantasyonu-biyoaktif 

 

 

erek 

Granato 2020).  

 
 



9 
 

 
ark. 2018) 

 

 
 

Fonksiyonel 

Fenolik 
fitokimyasall

ar

Terpenler

Biyoaktif 
proteinler 

ve 
peptidler

Lif

Prebiyotikl
er

Probiyotikler
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fonksiyonel g

-

 

bildirilmektedir. 

g

 

 
2.1. Probiyotikler 
 

emzirilen bebeklerin Bacillus 

bifidus communis

bakteri bebeklerin Bifidobacterium olarak 

-
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fermantasyonunun bir sonucu 

Bulgarian bacillus

1989, Hill ve ark. 2014, Pra

Probiyotik ve Prebiyotik Bilim D

 Gastroenterology 

 

probiyotik teriminin 
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 (Hill 2014). 

 
2.1.1. Probiyotiklerin sahip  
 

 

i. lerden 

 

ii. 

 

iii. in vivo de

in vivo  

iv. 

ark. 2017). 

v. 

(Ayichew ve ark. 2017, Meybodi ve Mortazavian 2017).

 

- International Scientific Association 

: 

i)  

ii)  

iii) etkili bir dozda verilmelidir.  
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F
on

k
si

yo
n

el
 K

ri
te

rl
er

 
 

 

Probiyotik 

 

  

  

  

 Antimikrobiyel aktivite, 

 Enzimatik potansiyel, 

  

 

 

Teknolojik 

 

  

  

  

 

  

 

ettirebilmeleri 

G
en

om
ik

 K
ri

te
rl

er
 

 

Metagenomik 

 

 

  

  

 Hayvan testi, 

 Veri analizi, 

Metatranskriptomik 

 

  

 Yol analizi, 

  

 

Metabolomik 

 

 Metabolit profilleri, 

 

 Potansiyel 

 

 

Lactobacillus rhamnosus GG
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Lactobacillus

ve Bifidobacterium 

E. coli, Streptococcus, Enterococcus, Bacteroides, 

Bacillus, Propionibacterium gibi bakteriler ve mayalardan Saccharomyces boulardii ve 

Aspergillus niger 

Clostridium butyricum

bildirilmektedir. 

ark. 2018).  

 
  

 
2.1.2. Laktik asit bakterileri (LAB) 
 

Lactabacillus

Lactobacillus 
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olabilmektedirl

2.5). 

Nitelikli k  (QPS (qualified presumption of safety) listesinde yer 

Lactobacillus, Lactococcus, Leuconostoc, Pediococcus, 

Streptococcus, Aerococcus, Alloiococcus, Carnobacterium, Dolosigranulum, 

Enterococcus, Oenococcus, Tetragenococcus, Vagococcus ve Weissella cinslerini 

 

 
-

Paneri ve ark. 2012) 
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Lactobacillus 

Lactobacillus 

 

-53o -

30 40o

 

fer Lactobacillus 

Lactobacillus ci

homofermantatif Lactobacillus 

fermantasyonda 6-fosfo-

olarak laktik asit ile birlikte CO2 

Lactobacillus 

yolu ile pentoz -fosfo-glukonat/fosfoketolaz (6PG/PF) yolu ile fermente 

Lactobacillus 

Lactobacillus 

Lb. fermentum, Lb. plantarum, Lb. casei ve Lb. rhamnosus 

Lb. antri, Lb. gastricus, Lb. kalixensis, Lb. reuteri ve Lb. ultunensis 

Lb. crispatus, Lb. gasseri, Lb. jensenii, Lb. vaginalis ve Lb. iners vajinadan izole 

Lb. acidophilus 

 

 
2.1.3. Lactobacillus acidophilus 
 

Lb. acidophilus, ilk zamanlarda 

Bacillus acidophilu  Orla-

"Thermobacterium intestinale" ola Asitte 
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Lb. acidophilus  

Lb. acidophilus  olsa da, heterojenitesi, 

-

sadece                         

Lb. acidophilus 

Lb. acidophilus grubunda yer alan                             

Lb. amylovorus, Lb. gallinarum, Lb. crispatus, Lb. gasseri ve Lb. johnsonii

  

 
 Lb. acidophilus  

 
Lb. acidophilus -

kullanmakta olup D ile L-laktik asitleri, asetik asit ve H2O2 . Fruktoz, 

galaktoz, laktoz, sellobiyoz, amigdalin, maltoz, glikoz ve stakiyozu fermente ederek 

 

mikroaerofilik Lactobacillus 37-

olmakla birlikte 45o -6.0 gibi hafif asitli 

 Homofermentatif bir bakteri olup 

-1.9 
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- Riboflavin, B6 vitamini, nikotinat, 

(Bull ve ark. 2013, Anjum ve ark. 2014).  

 
Lb. acidophilus 

on 

Lb. acidophilus l 2.7) (Zaheer ve ark. 2010).

 Lb. acidophilus  
 

Lb. acidophilus La-5, probiyotik bir 

 

Lb. acidophilus La- ve ark. (2016) 

Lb. acidophilus La-5 ve Bifidobacterium animalis Bb-12 

 enteropatojenlerin 

  Lb. acidophilus La-5 tar
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  C. difficile (C. difficile enfenksiyonu bir dizi toksin 

 

C. difficile enfeksiyonu ve 

 

 
 

 

gastrointestinal 

Helicobacter pylori bakterisinin eliminasyonu, alerjik 

-Dias ve ark. 2017, 

Markowiak ve Slizewska, 2017, George Kerry ve ark. 2018, Wan ve ark. 2018, Galdeano 

ve ark. 2019). 
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probiyotikler ve prebiyotikler 

 belirtilen 

Guarner ve ark. 2017). 

 
 

 
HASTALIK Mikroorganizma Uygulanan Doz 
Akut diyare Lb. paracasei B 21060, Lb. rhamnosus GG 109 

Diyare 

Lb. casei DN114, Lb. bulgaricus ve 
S. thermophilus  

10  

Lb. acidophilus CL1285 ve Lb. casei (Bio-K+ 
CL1285) 

10  

Lb rhamnosus GG 1010 

Lb. acidophilus NCFM, Lb. paracasei Lpc-37, 
B. lactis Bi-07, B. lactis Bl-04 

1x7010 kob

B. bifidum W23, B. lactis W18, B. longum W51 
E. faecium W54, Lb. acidophilus W37 ve W55, 

Lb. paracasei W72, Lb. plantarum W62, 
Lb. rhamnosus W71, Lb. salivarius W24 

109 

g 

Clostridium difficile 

 

Lb. acidophilus CL1285, 
Lb. casei LBC80R 

10 kob ve 
10 kob

Lb. casei DN114, Lb. bulgaricus ve S. 
thermophilus  

7 108 kob

Lb. rhamnosus HN001 + Lb. acidophilus NCFM 9 kob
Lb. acidophilus + B. bifidum (Cultech ) 10 kob, 

Helicobacter phylori 
Eradikasyonun 

Adjuvan Tedavisi 

Lb. rhamnosus GG 9 kob
B. animalis subsp. lactis (DSM15954), 

Lb. rhamnosus GG 
108 1010 

 
Lb. reuteri DSM 17938 108 

Lb. acidophilus, Lb. bulgaricus, B. bifidum, 
S. thermophilus ve galaktooligosakkaritlerin 

 

8- 9 

Saccharomyces boulardii CNCM I745 
2-  

 

Lb. casei DN-114 001   10 kob 

Lb. reuteri DSM 17938 ve LB. reuteri ATCC 6475 
8 

 

Hepatik Ensefalopati 

Lb. plantarum, Lb. casei, Lb. acidophilus, 
Lb.bulgaricus, B. infantis, B. longum,                    

B. breve ve S. thermophilus 
 

8

S. thermophilus, Lb. bulgaricus,                           
Lb. acidophilus, Bifidobacterium, Lb. casei 

yogurt 
.88 ml (12 oz)

Non-Alkolik 

 

Lb. acidophilus La5 ve B. lactis Bb12 ile 
Lb. bulgaricus ve               

S. thermophilus) 

Sendromu (IBS) 
 

B. bifidum MIMBb75 9 

Lb. plantarum 299v (DSM 9843) 7 kob  
Lb. rhamnosus NCIMB 30174, Lb. plantarum 

NCIMB 30173, Lb. acidophilus NCIMB 30175 ve 
10 milyar bakteri 
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E.  faecium NCIMB 30176 

Lb. lactis BB- -
bulgaricus LBY-27, S. thermophilus STY-31 

iki 
kez

B. infantis 35624 108 

S. thermophilus, Lb. bulgaricus ve B. animalis 
DN-173 010  

1010 

 
Lb. acidophilus SDC 2012, 2013 

1010 

Lb. rhamnosus GG, Lb. rhamnosus LC705, 
Propionibacterium shermanii JS DSM 7067, B. 

lactis Bb12 DSM 15954 
1010 

Pediococcus acidilactici CECT 7483, Lb. 
plantarum CECT 7484, Lb. plantarum CECT 

7485 

3 9 

 

Kronik Fonksiyonel 
 

B. bifidum (KCTC 12199BP), B. lactis (KCTC 
11904BP), B. longum (KCTC 12200BP), Lb. 

acidophilus (KCTC 11906BP), Lb. rhamnosus 
(KCTC 12202BP) ve S. thermophilus (KCTC 

11870BP) 

.5 x 108

Lb.reuteri DSM 17938 8

Komplike Olmayan 
Semptomatik 

 

Lb. casei subsp. DG 
liyofilize bakteri 

Lb. paracasei B21060 
9 kob 

 
Steroidsiz Iltihap 

 

Lb. casei subs. Shirota 
8- 9 

bir kez

IBD - 
Tedavisi 

Lb. plantarum, Lb. casei, Lb. acidophilus,                           
Lb. bulgaricus, B. infantis, B. longum, B. breve ve 

S. thermophilus  
bakteri

 
Lb. bulgaricus ve S. thermophilus  

yogurt 8 kob

 
Lb. casei subs. Shirota 

9 

kez

Enfeksiyonlar 

Lb. reuteri DSM 17938 
8 

kob 
Lb. casei DN-114 001  10 kob

Lb. casei Shirota  10 kob
Infantil Kolik- 

Tedavisi 
Lb. reuteri DSM 17938 

kez 108kob

Infantil Kolik- 
 

Lb. reuteri DSM 17938 8 kob 

Lb. rhamnosus GG 
10 1011 

kob 

Gastrointestinal 
Bozukluklar 

Lb. plantarum, Lb. casei, Lb. acidophilus, Lb. 
bulgaricus, B.  infantis, B. longum, B. breve ve                   

S. thermophilus  

-

kez; 12-
i 

kez)

Lb. reuteri DSM 17938 
8 

kob 
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2.1.5.  
 

enfeksiyonlar

-

 DNA-DNA hibridizasyon 16 teknikleri veya 16S rRNA dizi analiz teknikleri 

Guarner ve ark. 2017). 

 
2.1.6. Postbiyotikler  
 

biyotik 

titler, endo ve 

Postbiyotiklerin 

k ve antiproliferatif 

(Tsilingiri ve Rescigno 2013, Sharma ve Shukla 2016, Aguilar-T

2018, Malashree ve ark. 2019). 
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2.1.7.  
 

 

l ve ark. 2014, Anonim 2017a, 

 Probiyotik mikroorganizmalar gerek tablet olarak 

 

 
Bu kriterler:   

Lactobacillus, Bifidobacterium 
7-1010 kob/g ya da mL),  

 

 

  

 

2011). 

 

6 kob/g ya 

b Kodeksi Fermente 
7 kob/g, etikette 

belirtilen toplam ilave mikroorganizma 106 
6

8-109 

k 100 gram probiyotik 
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 P

 

-Ersan ve Kurdal 2014, Reid 2016, Rakib 

ve ark. 2017). 

 

daki 

2011, Aras 2015, Anonim 2016). 

 

kapasitesi,
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ark. 2011, Linares ve ark. 2017, Tomar ve ark. 2018, Vasconcelos ve ark. 2019, Sameer 

ve ark. 2018, Sameer ve ark. 2020). 

Beyaz-tuzlu ve 

Giraffa 2012, Martinovic ve ark. 2016, Oh ve ark. 2016, Linares ve ark. 2017). 

 
Lactobacillus ve Bifidobacterium cinsi 

Propionibacterium Enterococcus cinsine ait bakterilerin de probiyotik 

 

ve ark.

olgudur. Genel olarak, p

6 kob / g, >107

da >108 
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koruna ve ark. 2011). 

z ve ark. 2009, 

Karimi ve ark. 2011).  

 
2.2. Algler  
 

klorofil-c ile 

alanlarda, 70o

(Aktar ve Cebe 2010).  

 
Algler, 

 Alglerin  

 -1 m-

2 - -1 m-2) 

-24 g L-1 

 (Barsanti 2006, Yakhdansaz 2015). 
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-Gutierrez ve ark. 2011, 

Laminaria japonica, 

Undaria pinnatifida, Porphyra purpurea, Ulva lactuca ve Nostoc sphaeroid

lir algler, B

d

 

 Laminaria japonica, B=Undaria pinnatifida, 
C=Porphyra purpurea, D=Ulva lactuca, E=Nostoc sphaeroid, F= Enteromorpha 
intestinalis) 
 
2.2.1. A  
 

urmakta ve daha sonra normal 
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boyutlarda iken (minimum 

e ve ark. 2017). 

(Chlorophyceae), mavi-  (cyanopyta

(Phae

ve Cebe 2010, Lam ve Lee 2011, Sankaran ve ark. 2018). 

 
  

 
Alem (kingdom)   

Prokaryot 
Cyanophyta 

Prochlorophyta 
Cyanophyceae 

Prochlorophyceae 

 

Glaucophyta 
Rhodophyta 

Heterokontophyta 
Haptophyta 
Cryptophyta 
Dinophyta 

Euglenophyta 
Chlorarachniophyta 

Chlorophyta 

Glaucophyceae 
Bangiophyceae 

Florideophyceae 
Chrysophyceae Xanthophyceae 

Eustigmatophyceae 
Bacillariophyceae 
Raphidophyceae 

Dictyochophyceae 
Phaeophyceae 
Haptophyceae 
Cryptophyceae 
Dinophyceae 

Euglenophyceae 
Chlorarachniophyceae

Prasinophyceae Chlorophyceae
Ulvophyceae 

Cladophorophyceae 
Bryopsidophyceae 
Zygnematophyceae 

Trentepohliophyceae 

Charophyceae 
Dasycladophyceae 
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2.2.2. Alglerin tarihteki yeri  
 

-

 

 
Chlorella vulgaris 

Chlorella 

Chlorella 

2018). 

 
2.2.3.  ve  
 

(Aktar ve Cebe 2010).  

 
, 

(Zemke-

(Sudhakar ve ark. 2019). 

 

  



30

     

 
  

 A
lg

le
ri

n 
ta

ri
ht

ek
i y

er
i 



31 
 

 

 
  

 
Algler deniz 

Na, Mg, Al

protein, peptit, 

aminoasit, vitaminler (C, B12, H, folik asit, nikotinik asit, pantotenik asit, B1, B2, E, K) ve 

hiptirler (Aktar ve Cebe 2010, Al-Saif 

ve ark. 2014).  

 

Undaria pinnatifida ve Porphyra purpurea) 

%60-80 Wells ve ark. 2017
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ve linolenik a

eri 

 

 

ile hidrofilik -

M

(  

 

ile elde edilmektedir. Ancak bu 

 Lactobacillus ve Bifidobacterium 

alternatif bir kaynak olara

. 

S. platensis, Chlorella

Tetraselmis Dunaliella salina, Scenedesmus Chlorococcum

Cylindrospermum S. platensis, 

Chlorococcum, D. salina, S. magnus, Chlorella 

ekstraktlar S. 

platensis

(Gourbeyre ve ark. 2011, Gupta ve ark. 2017). 
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2.3. Mikroalgler 
 

 

 

ark. 2014) 
 
2.3.1. ve  
 

(EPA) ve dokosaheksaenoik asit (DHA) gibi omega-

(GLA) gibi omega- taksantin, 
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allofikosiyanin, c-

Isochrysis, Dunaliella, Chaetoceros, Chlorella ve Spirulina

 

 
 

 
Mikroalg Protein(%KM) Karbonhidrat(%KM) KM)

Diacronema vlkianum 24-39 15-31 18-39

Dunaliella sp. 27-57 14-41 6-22

Haematococcus 

pluvialis 
10-52 34 15-40

Isochrysis galbana 12-40 13-48 17-36

Nannochloropsis sp. 18-47 7-40 7-48

Odontella aurita 9-28 30-54 13-20

 
Arthrospira platensis (Spirulina), Dunaliella spp. ve Porphyridium cruentum 

Haematococcus pluvialis, Isochrysis 

galbana ve Phaeodactylum tricornutum 

(~%15-40) sahiptir.  Schizochytrium Nannochloropsis 

mikroalgal b

2019).  

 
Chlorella vulgaris

ve Arthrospira platensis 

Chlorella vulgaris proteinlerinin ve Schwenzfeier ve ark. (2013) Tetraselmis spp.'den 

 i  
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2

- la 

-Sheekh ve ark. 2006, 

Priyadarshani ve Rath 2012, Sankaran ve ark. 2018). 

 

Chlorella, Dunaliella ve Spirulina 

- - -

kadar fikobiliprotein gibi pigmentleri sentezleyebil Dunaliella 

-karoten sentezleyebilmektedir. Alglerden ticari 

-karoten (Dunaliella salina ve Scenedesmus acutus), fikosiyanin (Spirulina), 

astaksantin (Haematococcus pluvialis), ksantofil (Nannochloropsis oculata) lutein 

(Muriellopsis) ve fikoeritrin (Porphyridium cruentum retilebilmektedir (Kavas ve 

-

n 

bulunabilmektedir. Fikobiliproteinler (phycobiliprotein), 

Spirulina

 olarak 

8).
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i 

-

diyabet risklerini en aza indirmektedir (Plaza ve ark. 2010, de Morais ve ark. 2015, Garcia 

ve ark. 2018

 

 
 Mikroalglerin ve (Beheshtipour ve ark. 2013)
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2.3.2. Mikroalg  
 

ve silikon gibi besin 

 

 

birikimi ile 

ark. 201

faydalanabilmektedir 2 konsantrasyonu 

2 ile 

Spirulina

2 ile pH 

Li ve ark. 2019). 

 
 

 
Parametreler  Optimum 

 16-27 18-24 

Tuzluluk 12-40 20-24 

 1-10 2.5-5 

Fotoperiyot 16:8(min) 24:0(max) 

pH 7-9 8.2-8.7 
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2.3.3. Spirulina platensis  
 
Spirulina platensis, Arthrospira platensis olarak da bilinen bir .  Mavi-

Cyanobacteria

-

- -

benzeyen bir e

-Baky 

ve El-Baroty 2012, Hosseini ve ark. 2013, Amor ve ark. 2017, Park ve ark. 2018, 

Barkallah ve ark. 2019). 
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S. platensis ve taksonomisi  ve ark. 2019) 

 
Spirulina -16. 

S. platensis

Spirulina

S. platensis 

 

maddesi ol Spirulina

S. platensis 

tur 
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, Reinehr 2001, Shah 2001, Dalay 

ve ark. 2008, Yakhdansaz 2015, Alslibi ve ark. 2019). 

 
 S. platensis  (Alslibi ve ark. 

2019) 
 
S. platensis

Fikobilinlerden biri olan fikosiyaninler, mavi renkli olup klorofil-a ile birlikte alge mavi-

y -11) 

 

 
S. platensis

S. platensis -

S. platensis

-

(%8-14)] daha fazla pro

S. platensis
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S. platensis  
 

Mikroalg 
Protein 

(%KM) 

Karbonhidrat 

(%KM) (%KM) 
Referans 

Spirulina 

platensis 
43 77 8-22 4-14 

Becker (2004), Matos ve 

ark. (2017), Bernaerts ve 

ark. (2019) 

 
  S. platensis

 (Alslibi ve ark. 2019)  
 

 Esansiyel amino asit  Spirulina (mg /10g)

 1.12 0.54 

 0.84 0.35 

Lisin 0.84 0.29 

Valin 0.98 0.40 

Treonin 0.56 0.32 

 
- S. platensis, 

-

S. platensis vitaminler ve 

S. platensis, zengin beta-  ile bilinen 

- 12 vitamini 

S. platensis, 

Kumari ve ark. 2011, Alslibi ve ark. 2019).  

 
S. platensis

- -karoten, euglenanon, lutein) gibi aktif 

2019).   
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10 gram S. platensis 

Alslibi ve ark. 2019) 
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Spirulina

S. platensis'in fonksiyonel 

verilmektedir. Spirulina   2.8

i) eri 

parkinson modelinde 

-

 (Belay 2002, Haque ve Gilani 2005, 

Mascher ve ark. 2005, Khan ve ark. 2005, Wang ve ark. 2005, Chamorro ve ark. 2006, 

Juarez-Oropeza 2009, Fujisava ve ark. 2010, Karkos ve ark. 2011, Beheshtipour ve ark. 

2012, Usharani ve ark. 2015, Barkallah ve ark. 2017, Darwish 2017, Aydemir 2019).  

 
2.3.4. Chlorella vulgaris  
 

Chlorella

Chlorella vulgaris, Chlorella variabilis, Chlorella stigmatophora, 

Chlorella sorokiniana, Chlorella zofingiensis, Chlorella pyrenoidosa, Chlorella 

protothecoides ve Chlorella ESP-6 C. vulgaris

C. vulgaris, k

fotosentez yapabilmektedir. C. vulgaris 

5- -

C. vulgaris

ve ark. 2014, Brandt 2015).  
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 S. platensis'in fonksiyonel etkileri 
 

 Fonksiyonel Etki Referans 

Fikosiyanin, Beta-karoten Antikarsinojen 
Dasgupta ve ark. (2001), 

Hirahashi ve ark. (2002), Wu ve 
ark. (2005) 

-linolenik asit) 
Antikolesterol ve 

antidiyabetik 

Ayehunie ve ark. (1998), Mani 
ve ark. (2000), Seyidoglu ve ark. 

(2017), Moradi ve ark. (2019)

-linolenik asit (GLA)  
Park ve ark. (2008), Moradi ve 

ark. (2019) 

amino asitler, vitaminler, 
beta-karoten, pigmentler ve 

polisakkaritler 

Antialerjik ve 

sistemini 
 

Kumari ve ark. (2011), 
Seyidoglu ve ark. (2017)

Vitaminler (B1, B5, B6 ve 
E6

asit (metiyonin), beta-
karoten, selenyum, fenolik 

asitler, tokoferol 

Antioksidan ve 
antimikrobiyolojik 

Pratt (1992), Ramadan ve ark. 
(2008), Seyidoglu ve ark. (2017) 

Fikosiyanin, esansiyel 
amino asitler, folik asit, B12 

vitamini ve demir 
 

Simpore ve ark. (2005), 
Seyidoglu ve ark. (2017)

Kalsiyum Antiviral Kumari ve ark. (2011), 
Seyidoglu ve ark. (2017).

 
 

Granaci ve ark. (2007), James 
ve ark. (2008), Kistanova ve ark. 
(2009), Seyidoglu ve ark. (2017) 

 

 C. vulgaris           
(Safi ve ark. 2014)  
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C. vulgaris'in 
2014) 
 
C. vulgaris 

-24 saat 

(Yamamoto ve ark. 2004). C. vulgaris

-

C. vulgaris  

 
C. vulgaris
 

 
 Protein (%) Karbonhidrat (%) 

Et 43 1 34 

 26 38 28 

 8 77 2 

C. vulgaris 51-58 12-17 14-22
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C. vulgaris'in amino asit profili 

2008, Seyfabadi ve ark 2011, Servaites ve ark. 2012, Safi ve ark. 2013, Safi ve ark. 2014). 

C. vulgaris 

C. vulgaris

C. vulgaris, omega-3 [linolenik asit 

(ALA - C18:3), eikosapentaenoik asit (EPA - C20:5), ve dokosaheksaenoik asit (DHA -

C22:6)] ve omega- C. vulgaris

 

Brandt 2015).  C.vulgaris -4 klorofil (klorofil a ve b), %9-18 

kalsiyum) ve vitamin (B12, B1, B2, B3, B5 ve E g

(Jensen 1987, Phang 1992, Singh 1998, Safi ve ark. 2014, Can 2019). Biyokimyasal 

olarak Chlorella - -karoten, R-karoten, R- -

- C. vulgaris 

C. 

vulgaris

-1,3-

bildirilmektedir (Iwamoto ve ark. 2000, Morais ve ark. 2015, Matos ve ark. 2017).

 
C. vulgaris  

r

C. vulgaris

2007, Rodriguez-Garcia ve Guil-Guerrero 2008, Halim ve ark. 2012, Praveenkumar ve 

ark. 2014, Safi ve ark. 2014, Sun 20 -

C. vulgaris 

C. vulgaris 
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-

. 

 

 
C. vulgaris ve ark. 2014)
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C. vulgaris  
 

C. vulgaris

C. vulgaris

 

 
 C. vulgaris 'in  ve fonksiyonel etkileri 

 
 Fonksiyonel Etki Referans 

Klorofil, tokoferoller 
ve ubikinon gibi 
fitokimyasallar  

Bishop ve Zubeck (2012), Morais ve ark. 
(2015), Bagherniya ve ark. (2018) 

Lutein  
Bishop ve Zubeck (2012), Morais ve ark. 

(2015), Bagherniya ve ark. (2018) 

 
Lipit  

 

 
Bagherniya ve ark. (2018)

 Ebrahimi-Mameghanive ark. (2017).

Ateroskleroz ve 
hiperkolesterolemini 

 
Kumar ve ark. (2020)

antioksidan 
 

Lordan ve ark. (2011), Matos ve ark. 
(2017) 

Glikoprotein, peptit 
 

 
Wang ve ark. (2010), Lordan ve ark. 

(2011), Matos ve ark. (2017) 

 



49 
 

2.3.5.  

nedeni ile 

  K

tos ve ark. 2017, 

Bernaerts ve ark. 2019, Lafarga 2019). Mikroalglerde 

-

ABD  

 ile

(Koyande ve ark. 2019, 

- -  

Spirulina, Chlorella, Dunaliella terticola, Dunaliela salin ve 

Aphanizomenon flos-aquae

Spirulina 

Spirulina 

ce Spirulina ve Chlorella ile 

Spirulina

kraker,  Spirulina Spirulina Spirulina

Chlorella ve Spirulina  

 ( )  (Koyande ve ark. 2019, Lafarga 2019). 
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a  
 

 

 

i ve adenin, hipoksantin ve serbe

Roberfroid 1995, Parada ve ark. 1998).  

  
 

(Behashtipour ve ark. 2013). 
 
Parada ve ark. (1998), S. platensis

nedenle, S. platensis

S. plantensis ilavesinin Lb. bulgaricus 
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Lb. bulgaricus

ye  

 

 
De Caire ve ark. (2000) S. platensis

S. thermophilus TH4, Lactococcus lactis C2, ve Lb. delbrueckii si 

S. platensis 

Lc. lactis est edilen laktik asit 

bakterilerinin S. platensis 

s  

 
Varga ve ark. (2002), S. platensis 

-Bifidus-

S. platensis in bakterilerin depolama 

 

 
Cho ve ark. (2004), %25 toz formunda Chlorella - 

Chlorella Chlorella

 

 
(C. vulgaris ve S. platensis) 

ilavesinin Lb. plantarum ve E. faecium

 

 
Chlorella 

Chlorella 
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Molnar ve ark. (2009), %0, 0.3, 0.5 S. platensis 

 Lc. lactis ssp. lactis Ha-2 ve Lc. Lactis ssp. cremoris W-24

S. platensis 

.  

 
Guldas ve Irkin (2010), S. platensis Lb. acidophilus 

S. thermophilus, Lb. delbrueckii subsp. bulgaricus ve Lb. 

acidophilus S. platensis 

 

 
Prakash ve Kumari (2011), papaya pulpu ve Spirulina -

Spirulina 

Spirulina 

 

 
Beheshtipour ve ark. (2012) C. vulgaris ve S. platensis ilavesini

Lb. acidophilus LA-5 ve B. lactis BB-

kroalgin konsantrasyonu 

S. platensis

C. vulgaris

yer alan adenin, hipoksantin ve serbest amino asit
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Fadaei ve ark. (2013), S. platensis 

Lb. delbrueckii subsp. bulgaricus, S. thermophilus ve Lb. acidophilus) 

S. platensis

 
S. platensis 

B. animalis ssp. lactis (BB-

12) ve Lb. acidophilus (La- S. platensis 

 

B. animalis ssp. lactis (BB-12) ve %1 S. platensis

.  

 
C. vulgaris 

-

C. vulgaris 

C. vulgaris 

C. vulgaris 

 

 
Mazinani ve ark. (2016), S. platensis tozu (%0; 0.3; 0.5; 0.8),   Lb. acidophilus (%2)  ve

M. longifolia 

-kimyasal ve mikrobiyolojik 

S. platensis ilavesinin probiyotik peynirin demir, protein ve 

Lb. acidophilus

S. platensis 

Lb. acidophilus  

 
S. platensis ve 

S. platensis 
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S. platensis ilavesinin duyusal olarak en 

S. platensis 

 

S. platensis ile -kimyasal, mikrobiyolojik ve duyusal 

S. platensis 

laktik asit 

 

 
Tohamy ve ark. (2018), C. vulgaris  

-2394, S9s & S4) 

C. vulgaris

C. vulgaris 

magnezyum ve potas  

 
S. platensis

-

bul S. platensis

S. platensis 

old S. platensis

S. platensis 
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, bu  S. 

platensis  

 

S. platensis 

S. platensis -enflamatuar 

 

S. platensis  

 
arda  (%0, 0.25, 0.5 ve 1) S. platensis 

Streptococcus thermophilus, Lb. delbrueckii spp. bulgaricus, Lb. 

acidophilus ve B.lactis) 

lerinde  fiziko-

S. platensis 

S. platensis 

 

 
S. platensis ve Lb. casei 

 Lb. casei 

9.35 log kob g 1 1

S. platensis 
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3. MATERYAL ve  
 
3.1. Materyal 

 
3.1.1. Probiyotik k  

 
Lactobacillus acidophilus (LA-5) Chr. 

 

 
3.1.2.  tozu 

 
Lactobacillus acidophilus (LA-5) 

 

( . 

 
 Lb. acidophilus (LA-5) 

 

 Nem (%)   
Protein (%) 

Laktoz
(%)

 tozu 3.70 7.85 0.33 35.82 52.83

 
3.1.3.  

 
retimin Bursa ili 

( 2). 

 
2.     

 

 pH 
Titrasyon 

 

Kuru 

Madde (%) (%) 

Protein 

(%) 

  

(%) 

 6.50 0.19 11.56 3.00 2.90 0.69

 
3.1.4. Chlorella vulgaris ve Spirulina platensis  

 
Chlorella vulgaris ve Spirulina platensis 

Chlorella vulgaris ve 

 r. 
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3. Chlorella vulgaris ve Spirulina 

platensis  
 
Parametreler Chlorella vulgaris Spirulina platensis

Nem (%) 6.22 9.79

 6.52 2.54

Protein (g/100g) 61.22 54.25

Civa (Hg) (ppm) Tespit edilemedi Tespit edilemedi 

Demir (Fe) (mg/100g) 101.7 74.19

Toplam Koliform Bakteri (kob/g) <10 <10

Antioksidan Kapasite (mg trolox/g) 9.41 11.84

Antioksidan Kapasite (mg GAE/g) 4.24 7.78

 

(mg GA/g) 
75.25 128.25

 
3.1.5. Peynir m  

 
Rhizomucor miehei 

antasyonu ile l peynir 

 

,  

. 

 
3.1.6.Tuz (NaCl) 

 
 

 
 

 

3.2.1. Beyaz peynir aktive edilmesi

 

121o -broth 

(direct -vat- Lb. acidophilus (LA-
o  
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edildikten sonra Lb. acidophilus (LA-  steril e 

37o

 

 

3.2.2.  

 

  San. Tic. Ltd. 

 

, LAP, CBP, SBP, 

CLAP ve SLAP), ise 

. 

 

Beyaz peynir  

 

-kimyasal analizler 
o  

(37- . S 2, 

-2.0 cm 

-  

 suyu 
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%12

salamura  8 

4o . Deneme Beyaz peynirlerine a

prosesi 

D 1., 30., 60. ve 90. -kimyasal, 

 

 

2. Deneme Beyaz peynirlerine ait  
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3. Deneme Beyaz peynir ne ait  

 

3.2.3. t  

 
pH Analizi: Hanna pH 211 (Hanna Instrumens-

o

o . 

 

: 

omojen bir sekilde 

 

(Bradley ve ark. 1992). 

% Laktik asit: 

 
 
 
 

BP LAP CBP 

SBP SLAP CLAP 
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Kurumadde Analizi: -30 dakika 

 ve sabit 

 

                                             % KM: [M1 M/M2 M]x 100                                        (3.2) 

 

M1  

M2  

 
: -30 dakika 

g hassas 

-2 saat tutularak fazla 

tabi 

 

                                    2 M1)/M] x 100                                                     (3.3)                       

M2  

M1  

M: a  

 

Protein Analizi: 

 

 

: 

(FOSS, MilkoScan FT1). 

 

Maya M : 1:10  L
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3   

                             : [A x B] / [C x 60]                                                     (3.4)                                   

 

 

 

 

3.2.4.  

 

Mikrobiyolojik analizler 

 

: Beyaz peynir 

0 000 000 

. 

 

Toplam mezofilik aeorob bakteri (TMAB) : Toplam mezofilik aerob bakteri 

PCA; 
-1 den 10-8

tabaka -45o PCA

o . 

-

.  

 

Starter olmayan laktik asit bakterileri (NSLAB) : 

De Man, Rogosa ve Sharpe agar (MRS 

10- den 10-8
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o

petriler 

37o

anaerobik 37o

-

   

 

Lactobacillus acidophilus : Lb. acidophilus .5 

 (Oxoid bile dried pure, Merck, Germany) -Agar 

(Merck, Germany) . 10- den 10-8

er -45o

petriler 37o Anaerobentopf 

(Merck, Germany) 2.

Lb. 

acidophillus 

2018). 

 

Fiziko-kimyasal analizler 

 
Titrasyon a analizi: 

%

 % 

Abou-Dobara ve ark. 2016). 

                            % Laktik asit: [V x 0.009 x F / m] x 100                                   (3.5) 
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V = Titrasyonda harcanan 0.1 N NaOH (mL) 

F = 0.  

 

 
Tuz m : 

grup   

edilm

1 mL K2CrO4 eklendikten sonra 0.1 N AgNO3 

 (AOAC 2000). 

                             % Tuz: [(V-V0 585] / m                                             (3.6) 

V = Titrasyonda harcanan 0.1 N AgNO3 hacmi (mL)  

V0 3 hacmi (mL)  

F = AgNO3  

 

 
Kurumadde analizi: 

 (AOAC 2000). 

 
: 

 

 
Kuru maddede tuz: kuru madde

 

          Kuru madde Tuz (%): Kuru madde              (3.7) 

  
Protein analizi:  

peynir 

santrasyonu %96 3 olan H2SO4

425o
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 %Azot: [(A  B) x 0.0014 / G] x 100                  (3.8)

 

 

 

 

 
analizi: -148 

Series- Solvent Extractors (VELP-Scientifica Italy) . 

 4-5 

 

 1990). 

 
Kuru maddede y : kuru madded

 

               : Kuru madde          (3.9)
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Suda eriyen azot analizi: p

 

e ark. 2007).

 
derecesinin belirlenmesi: Beyaz p

                     (3.10) 

 
Antioksidan kapasite ve toplam fenolik : 

. 

 

ilave edilerek 35-37o

ve 

kapasite ve toplam fenolik madde mikt analizlerinde 

 

 
Toplam antioksidan kapasite analizi  

 
1,1-diphenyl-2-picrylhydrazyl (DPPH) radikal : Peynir 

-diphenyl-2-picrylhydrazyl (DPPH) radikalinin 

 (Matos ve ark. 2019). Beyaz peynir 

  antioksidan aktiviteleri troloks kalibrasyon grafi

 g troloks e  / . 

      
 (II)  (CUPRAC) analizi: Fenolik 

Cu(I)-  
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 3.4. Reaksiyon sonucunda Cu(I)-  (Apak ve ark. 2004) 

 

proine, 1 mL amonyum asetat, 0,6 mL 

ekstrakt ve 0.

 (Apak ve 

. 

 

 3.5. CUPRAC analizi 

 
 

 asit kalibrasyon grafik

6). 

Toplam Antioksidan Kapasitesi ( g GAE  k.m) =  /  /  (3.11) 

 

 

Vt=  
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 CUPRAC metodu a

 
 

: Toplam fenolik aktiviteyi belirlemede 

-

-

5 Sodyum 

K

 

 (Singh ve ark. 2002). 

 
santrasyonlarda 100 mg L-

  

denklem 

 -  
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: Beyaz peynir 

TA.XTplus 

 (Baysal 2019)

-

 Exponent 32 (2007) software 

8

profili analizinde belirlenen parametreler, sertlik (hardness; N) , 

(adhesiveness; Nmm; Alan 3) , esneklik (springiness; mm; Alan 5/Alan 4) , 

 / Alan 1) , , 

 ve elastikiyet (resilience; Uzunluk 2 / Uzunluk

1) dir. 
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8. https://www.foodelphi.com/gidalarda-yapi-analizleri-tekstur/ )

 
Renk analizi: Konica Minolta Chroma Meter CR- 

 

-koyuluk 

 (Deveci 2016) 

9).   Beyaz 

peynir e ait L0, a0, b0  Hue 

  

h  360o 

 90o o 270o

mavi rengi ifade etmektedir.). Kroma (C*), bir  

grid il etmektedir (Arslan 2018). 

           :                                                    (3.12) 

 

ho= tan-1         

C*=   
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9.  L, a* ve b*  
 

Duyusal analizler: B

,

renk , , koku , tat ve aroma , toplam kabul edilebilirlik

parametrelerine  

  3:  

ve .  

 

 

 

p<0.01 ve p<0.

Software).  
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4. BULGULAR ve  
 
4.1.  

 

-

ku -

 . 

 
 

 
4.2.1. Toplam mezofilik aerobik bakteri   

  
Peynirde 

Toplam mezofilik aerobik  bakteri 

belirlenmektedir

, Vural-  

 
toplam 

mezofilik aerobik  bakteri (TMAB) 1

10 kob/g  

(C. vulgaris ve Lb. acidophilus 

ise S. platensis 

belirlenmi

mezofilik 10 

log10  
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1. toplam mezofilik 

aerobik bakteri 10 kob/g) 

 

 
 

    

BP 6.04 6.40 6.36 6.67 

LAP 4.95 4.88 4.98 5.54 

CBP 5.90 5.59 5.91 6.65 

SBP 7.00 7.60 7.73 8.37 

CLAP 4.48 5.10 4.85 5.07 

SLAP 4.85 4.99 5.30 5.54 

 4.48 4.88 4.85 5.07 

 7.00 7.60 7.73 8.37 

ORTALAMA 5.54 5.76 5.85 6.31 

 

 
toplam mezofilik aerobik  

bakteri  
(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C. 
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  
A  
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toplam mezofilik aerobik bakteri

S. platensis

C. vulgaris 

C. vulgaris ve Lb. acidophilus

 

 

4

 p

S. platensis  

6 log10 kob/g) (p 4

peynir; 6.37 log10 kob/g) ve CBP (C. vulgaris 81 log10 kob/g) 

i C. vulgaris ve Lb. acidophilus ; 4.68 log10

kob/g) 

TM kob/g) 

5.49 log10 kob/g depolama 

  

 

bakteri (TMAB  

 

 

n   

 

Uraz v
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e na, 

ma   

 
4.2.2. Starter olmayan laktik asit bakteri (NS   

  
k 

fimler ve 

yle 

Lactobacillus, 

Pediococcus ve Micrococcus 

 

 
Beyaz peynir 

bakteri (LAB) 2 d

10 kob/g ile  C. vulgaris 

peynir) 10 kob/g ise C. 

vulgaris ve Lb. acidophilus 

log10 10 
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2. 

10 kob/g) 

 

 
 

 30.    

BP 5.70 6.29 6.28 6.61 

LAP 7.87 7.00 6.48 6.49 

CBP 5.26 4.00 4.70 4.62 

SBP 7.00 7.12 7.25 7.30 

CLAP 7.73 7.94 7.92 6.81 

SLAP 7.73 7.28 7.88 6.78 

 5.26 4.00 4.70 4.62 

 7.87 7.94 7.92 7.30 

ORTALAMA 6.88 6.61 6.75 6.43 

 

 

 
(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C.
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  
A  
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d

gruplard C. 

vulgaris ile Lb. acidophilus 

S. platensis ile Lb. 

acidophilus  

CBP (C. vulgaris  

 

4

SBP (S. platensis ; 7.65 log10 kob/g) ve CLAP (C. 

vulgaris ile Lb. acidophilus ; 7.52 log10 kob/g) 

 SLAP (S. platensis ile Lb. acidophilus

Beyaz peynir; 7.06 log10 kob/g) ve LAP (Lb. acidophilus ; 6.78 log10

kob/g)  ise CBP (C. vulgaris 

  log10 kob/g) (p 4). 

log10 kob/g)  log10 kob/g) 6.37 log10 kob/g) 

 peynirlerde 

ark. 2006).  

 

l

rekabet etmesi, enzimlerinin hidrolitik aktivitesi ve peynirin tuz konsantrasyonu gibi 

fakt nu 

0 , Diezhandino ve ark. 2015). 
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Parada ve ark. Spirulina

Lactobacillus bulgaricus, Lactococcus lactis, Lactobacillus 

acidophilus, Lactobacillus casei ve 

 

 
Molnar ve ark.  (2005), Spirulina 

o

Spirulina

 

 

 
4.2.3. Lactobacillus acidophilus   

 
Diyetetik, profilaktik ve te Lb. acidophilus, peynirlere probiyotik 

Lb. acidophilus 

 

 

Lb. acidophilus 3

Lb. acidophilus 10 kob/g ile  Lb. 

acidophilus  Lb. acidophilus 

log10 kob/g ise S. platensis ve Lb. acidophilus 

Lb. acidophilus 10 

log10  
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3. Lb. acidophilus 

10 kob/g) 

 

 
 

    

LAP 7.87 7.33 6.57 6.48 

CLAP 7.82 7.13 7.19 6.76 

SLAP 7.91 7.40 7.36 7.28 

 7.82 7.13 6.57 6.48 

 7.91 7.40 7.36 7.28 

ORTALAMA 7.86 7.29 7.04 6.84 

 

Lb. acidophilus 
 

(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C. 
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  
A (p<0.01) 
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Lb. acidophilus 

(S. platensis Lb. acidophilus 

olmamakla beraber LAP (Lb. acidophilus C. vulgaris ile 

Lb. acidophilus  

 

4 Lb. acidophilus ,

p 0

, Lb. acidophilus LAP (S. platensis ile Lb. 

acidophilus ; 7.48 log10 k  

LAP (C. vulgaris ile Lb. acidophilus ; 7.17 log10

kob/g), Lb. acidophilus  ise LAP (Lb. 

acidophilus ; 7.08 log10 kob/g  

(p 4) Lb. acidophilus i 

 log10  log10 kob/g) 

tir. 

oranlarda Mentha longifolia (%0.5 ve %1) ve S. platensis (%0, 0.3, 0.5 ve 9.8) ile Lb. 

acidophilus 

Lb. acidophilus -7.64 log10 

 
Varga ve ark. (2002), Guldas ve Irkin (2010), Beheshtipour (2012), ve Mocanu ve ark. 

Spirulina 

S. in probiyotik stimule edici etkisinin 

 

 

6 
8-109
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7 kob/g, etikette belirtilen toplam 
6 

i Ek-

az 1.0x106 

(Anonim 2017b Lb. acidophilus 

  

 

4. MAB, 

LAB, Lb. acidophilus  

  

 N 
 

(log10 kob/g) 

 

(log10 kob/g) 

Lb. acidophilus

(log10 kob/g)

BP 8 6.37b 6.23d - 

LAP 8 5.04e 6.78c 7.08c 

CBP 8 5.81c 4.48e - 

SBP 8 7.96a 7.65a - 

CLAP 8 4.68f 7.52a 7.17b 

SLAP 8 5.36d 7.06b 7.48a 

 

 12 5.49d 6.87a 7.89a 

 12 5.66c 6.56b 7.30b 

 12 5.90b 6.79a 7.01c 

 12 6.34a 6.37c 6.79d 

ANOVA 

 ** ** ** 

 ** ** ** 

 
** ** ** 
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-

 

 
Titrasyon asitli i: s

fiziko-

-

-  

 
i 

5 e (%0.09)

 C. vulgaris 

 (%0.59) ise S. platensis peynir) 

 
5. 

 

 

 
 

    

BP 0.41 0.19 0.19 0.19 

LAP 0.28 0.19 0.29 0.37 

CBP 0.19 0.09 0.52 0.33 

SBP 0.42 0.28 0.59 0.28 

CLAP 0.19 0.23 0.28 0.28 

SLAP 0.28 0.23 0.31 0.28 

 0.19 0.09 0.19 0.19 

 0.42 0.28 0.59 0.37 

ORTALAMA 0.29 0.20 0.36 0.29 
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(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C. 
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  
A  

 

 C. vulgaris 

S. platensis n 

Lb. acidophilus 

  

 
, B. bifidum veya Lb. acidophilus 
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Darwish (2017), S. platensis ilaveli Kareish peyniri

y

 

 

5

S. platensis 

 

 

5, p

nin 

.  

 

0.11 0.  

 
Dabevska-Kostoska ve ark. (2015), probiyotik Beyaz peynir ve kontrol Beyaz peynir 

 

 
Titrasy

ark. 1997, Prieto ve ark. 2000, Bulat 2011, Kayaalp-

peynirin 

fa  ve  
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Tuz: ; tat, aroma, renk, 

n kontrol 

; para-k-kazeinin hidrasyonunu, 

glikoliz, proteoliz, lipoliz gibi biyokimyasal 

El-

ve ark. 2013).  

 

6 a  (%5.28)  1. 

S. platensis  eri

(%7.57) ise S. platensis ve Lb. acidophilus 

  

 
6. 

  

 
 

    
BP 6.26 6.52 6.32 6.26 

LAP 6.49 5.97 6.10 6.26 
CBP 6.07 5.40 6.44 6.15 
SBP 5.28 5.86 6.75 6.05 

CLAP 5.73 5.83 5.91 6.15 
SLAP 7.57 6.05 6.24 6.42 

 5.28 5.40 5.91 6.05 
 7.57 6.52 6.75 6.42 

ORTALAMA 6.23 5.94 6.29 6.21 
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nce 

(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C.
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  
A  

 
nce 

S. platensis C. vulgaris

C. vulgaris ile Lb. acidophilus 

SLAP (S. platensis ile Lb. acidophilus 

S. platensis 

 

 

5

BP (Beyaz peynir; %6.37) ve SLAP (S. platensis ile Lb. acidophilus ; 
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%6.47) (C. vulgaris 

%5.89), SBP (S. platensis , CLAP (C. vulgaris ile Lb. 

acidophilus 0.01). 

(%5.94) % t 5, p 0.01). 

 
 B. longum B

- 

 

 

osmo

 

 
Kuru madde: Peynirdeki k

 

 
 

7

madde C. vulgaris 

  

(Lb. acidophilus 

rlerinin %30.98 ile %31.87 
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7. % kuru madde 

 

 

 
 

    

BP 31.83 30.82 31.58 31.62 

LAP 33.38 32.76 32.13 30.33 

CBP 32.22 29.27 32.66 30.75 

SBP 30.76 30.50 30.83 30.85 

CLAP 31.38 32.63 31.75 32.16 

SLAP 29.35 32.09 32.24 30.18 

 29.35 29.27 30.83 30.18 

 33.38 32.76 32.66 32.16 

ORTALAMA 31.49 31.35 31.87 30.98 

 

 

 
(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C.
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  
A  



91 
 

S. platensis ile Lb. acidophilus 

C. vulgaris S. platensis

Lb. acidophilus

madde 

 

 

5). 

Lb. acidophilus 

CLAP (C. vulgaris ile Lb. acidophilus 

 

5, p<0.01). Depolama 

Beyaz peynir gibi salamurada bekle madde 

Karaman 2011, Erkaya 2014).  
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, kontrol, B. bifidum ve Lb. acidophilus 

 

 
Kuru maddede tuz: 

 

 
 kuru maddede tuz (%) 

8 de 

 SBP (S. platensis 

(%25.79) SLAP (S. platensis ile Lb. acidophilus e 

 tespit 

b

 

 
8. % kuru maddede tuz 

 

 
 

    

BP 19.65 21.14 20.03 19.80 

LAP 19.45 18.22 18.98 20.64 

CBP 18.82 18.45 19.71 19.99 

SBP 17.16 19.22 21.89 19.62 

CLAP 18.25 17.85 18.61 19.11 

SLAP 25.79 18.86 19.34 21.28 

 17.16 17.85 18.61 19.11 

 25.79 21.14 21.89 21.28 

ORTALAMA 19.86 18.96 19.76 20.07 
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(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C.
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  
A  

 

S. platensis 

C. vulgaris ile Lb. acidophilus 

S. platensis

ile Lb. acidophilus 

(S. platensis  

 

5). 

kuru 

S. platensis ile Lb. acidophilus 

C. vulgaris ile Lb. 
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acidophilus 

5, p<0.01).  

 

 

 
 

 4.9 (%6.60) 

C. vulgaris 

 Lb. acidophilus

 
9. 

  

 

 
 

    

BP 8.07 7.26 7.13 7.09 

LAP 8.07 7.26 7.13 7.09 

CBP 6.90 7.23 6.76 6.60 

SBP 7.48 7.25 6.94 6.85 

CLAP 7.19 7.24 6.85 6.73 

SLAP 7.34 7.25 6.89 6.79 

 6.90 7.23 6.76 6.60 

 8.07 7.26 7.13 7.09 

ORTALAMA 7.51 7.25 6.95 6.86 
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(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C.
vulgaris+Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  
A <0.01) 

 

C. vulgaris 

(Beyaz peynir ve Lb. acidophilus  

 

5

S. platensis ile Lb. 

acidophilus C. vulgaris 
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ise SBP (S. platensis 

5, p<0.01). 

 

 

 

 

 
ini %3.48 ile %

 

  

 

ri ortaya 

 

 

0 a 

S. platensis 

 Lb. acidophilus 
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0. 

 

 

 
 

    

BP 12.71 11.20 10.68 7.88 

LAP 10.03 11.38 13.60 7.00 

CBP 11.29 6.60 6.12 5.24 

SBP 9.44 8.16 6.71 4.10 

CLAP 8.07 9.76 9.06 7.44 

SLAP 9.50 11.31 9.78 9.93 

 8.07 6.60 6.12 4.10 

 12.71 11.38 13.60 9.93 

ORTALAMA 10.18 9.73 9.33 6.93 

 

 
 

(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C.
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  
A  

 



98 
 

CLAP (C. vulgaris ile Lb. acidophilus C. 

vulgaris S. platensis 

Lb. acidophilus 

SLAP (S. platensis ile Lb. acidophilus 

standardize edilmemesinden 

Beyaz peynir 

 

 
Bey

5

(%10.74 ve %10.68) BP (Beyaz peynir) ve LAP (Lb. acidophilus 

S. platensis ile Lb. acidophilus 

pe C. 

vulgaris Beyaz peynir 

 

 

 

 
C. vulgaris
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depo

  

2018).  

 

 

 

 

1

kuru S. platensis

ise 
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1. de 

(%)  

 
  

     

BP 39.94 36.35 33.83 24.93 

LAP 30.06 34.73 32.34 23.07 

CBP 35.05 22.57 18.76 17.05 

SBP 30.70 26.73 21.77 13.28 

CLAP 26.28 29.91 28.53 23.13 

SLAP 32.38 35.23 30.33 32.90 

 26.28 22.57 18.76 13.28 

 39.94 36.35 33.83 32.90 

ORTALAMA 32.40 30.92 27.59 22.40 

 

 
 

 

(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C. 
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  
A  
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Beyaz pey

C. vulgaris ile Lb. 

acidophilus C. vulgaris 

S. platensis 

S. platensis ile Lb. acidophilus 

 

  

5). 

SLAP (S. platensis ile Lb. acidophilus Lb. 

acidophilus  CLAP (C. vulgaris ile Lb. acidophilus

C. vulgaris 

(p<0.01). 

 

(C. vulgaris ve SBP (S. platensis ) kleri 

hari   Varyans analizi 

5, p<0.01).  
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Protein: 

-

8).  

 

2 d

C. vulgaris 

ise C. vulgaris ile Lb. acidophilus 

 

2. 

 

 

 
DEPOLAM  

    

BP 11.86 11.37 11.07 11.33 

LAP 12.68 13.48 12.63 10.98 

CBP 13.23 11.38 13.35 10.06 

SBP 13.41 12.94 11.73 11.82 

CLAP 14.12 14.19 13.29 12.90 

SLAP 13.50 13.19 13.60 12.49 

 11.86 11.37 11.07 10.06 

EN  14.12 14.19 13.60 12.90 

ORTALAMA 13.13 12.76 12.61 11.60 
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mi  

(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C. 
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  
A  

 

 C. 

vulgaris 

C. vulgaris ile Lb. acidophilus 

 S. platensis ile Lb. acidophilus 

S. platensis ve C. vulgaris 

 (Mohamed ve ark. 2013, Agustini ve ark.  2016).  

  
 
 



104 
 

5

(%13.74) CLAP (C. vulgaris ile Lb. acidophilus 

S. platensis ile Lb. acidophilus 

LAP (Lb. acidophilus 12.65), SBP (S. platensis 

 

 

5

(Bulat 2011). 

 
 

 - 

 

 
Mentha longifolia (%0.5 ve %1) ve S. platensis

(%0, 0.3, Mentha 

longifolia S. platensis Mentha 

longifolia S. patensis 

%13  

 

S. platensis S. platensis 

S. platensis in %3.79 protein 

, %1 S. platensis 

 

 
Kayaalp-

-15.86 
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rlerinin %12.86 ile %17.38 

 

 

- -

 

 
 : 

 

starter olan ve olmayan mikroorgani

 

 

3

C. vulgaris 

(Beyaz peynir) kler S. 

platensis  

t  
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3. (%) 

  

 

 
 

    

BP 0.29 0.23 0.28 0.25 

LAP 0.37 0.31 0.34 0.36 

CBP 0.23 0.24 0.32 0.36 

SBP 0.34 0.33 0.39 0.46 

CLAP 0.36 0.29 0.39 0.38 

SLAP 0.42 0.35 0.39 0.37 

 0.23 0.23 0.28 0.25 

 0.42 0.35 0.39 0.46 

ORTALAMA 0.33 0.29 0.35 0.36 

 

 

 
 

(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C. 
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a belirtmektedir (p<0.01) 
A  
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C. vulgaris 

(S. platensis ile Lb. acidophilus 

S. platensis 

LAP (Lb. acidophilus CBP (C. vulgaris 

peynir) ve SBP (S. platensis 

 

  

 

5

(%0.38) SLAP (S. platensis ile Lb. acidophilus 

S. platensis C. vulgaris ile 

Lb. acidophilus 0.34) ve LAP (Lb. acidophilus 

 

5, p<0.01). 

 
Kayaalp- , d

 

 

-
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Fox 1989, Kelly 

ve ark. 1996, Guinee 2004, Deveci 2016, Erol 2018). 

 
derecesi: 

indeksi %33-

7).

 
(%) 

4 t

 C. vulgaris

(S. platensis  Beyaz 

 

 
lge 4.14. 

(%)  

 
 

    

BP 15.79 13.10 16.01 14.16 

LAP 18.36 14.62 17.39 21.23 

CBP 11.21 13.62 15.21 22.71 

SBP 16.09 16.29 21.02 24.97 

CLAP 16.10 13.05 18.87 18.99 

SLAP 19.81 16.93 18.67 18.96 

 11.21 13.05 15.21 14.16 

 19.81 16.93 21.02 24.97 

ORTALAMA 16.23 14.60 17.86 20.17 
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(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C. 
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  
A  

 

C. vulgaris 

C. vulgaris ile Lb. acidophilus  Beyaz peynir) 

S. platensis ile Lb. acidophilus 

S. platensis ren Beyaz peynir) 

 

  

4.15

S. platensis 
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S. platensis ile Lb. acidophilus 

LAP (Lb. acidophilus C. vulgaris ile Lb. 

acidophilus 16.01

5, p<0.01). 

 

%13.42- -2

  

 
Kayaalp-

 

 



 

11
1

 
5.

 
fi

zi
ko

-
 

 

 
N

 
T

it
ra

sy
on

 

 
T

u
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K
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u
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Kapasitesi ve Toplam Fenolik Madde 

 

 

serbest oksijen radikalleri ya da serbest nitrojen radikallerinden birinin ya da her ikisinin 

d

n 

-damar 

-Ersan 2013, Sindhi 2013, 

Aksay 2016). 

vitaminleri, 

- -

proteinleri; tirozin, sistein ve triptofan gibi amino asitler, oligosakkaritler ile 

 (Usta ve Yilmaz-Ersan 2013). 

sebzeler ile 

, ve birlikte 

ve ark. 2018, Chen ve ark. 2019). 

pigmentleri, karotenoidler ve fenolikler ve vitaminler 

1,1-diphenyl-2-

 

 

 
DPPH y DPPH           

(mg trolox/g) 6 a 

DPPH mg trolox/g

mg trolox/g
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SLAP (S. platensis ile Lb. acidophilus  

DPPH 

0.163 mg trolox/g  

 
6. DPPH (mg trolox/g) 

 

 
 

  

BP 0.129 0.132 

LAP 0.133 0.138 

CBP 0.164 0.170 

SBP 0.146 0.179 

CLAP 0.162 0.178 

SLAP 0.142 0.182 

 0.129 0.132 

 0.164 0.182 

ORTALAMA 0.146 0.163 

 
 

 
(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C. 
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  
A <0.01) 
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Lb. acidophilus 

(C. vulgaris C. vulgaris ile Lb. acidophilus 

 (S. platensis ynir), CLAP (C. 

vulgaris ile Lb. acidophilus S. platensis ile Lb. 

acidophilus 

 

  
Beyaz p

19). 

C. vulgaris ile Lb. acidophilus 

C. vulgaris 7 mg 

trolox/g), SBP (S. platensis S. 

platensis ile Lb. acidophilus 

 

pey

ol 19, p<0.01).  

 
Darwish (2017), 

S. platensis 

S. platensis

S. platensis   4.199 mg TE/100g, %0.5 S. platensis 

 4.395 mg TE/100g, %1 S. platensis  4.219 mg TE/100g, %1.5 S. 

platensis n  4.688 mg TE/100g). 

 
CUPRAC y CUPRAC 

(mg GAE/g) 7



115 
 

mg GAE/g) CUPRAC 

mg GAE/g

(S. platensis ile Lb. acidophilus  

CUPRAC 

mg GAE/g  

 
7. CUPRAC (mg 

GAE  

 

 
 

  

BP 0.039 0.198 

LAP 0.110 0.209 

CBP 0.088 0.327 

SBP 0.285 0.412 

CLAP 0.210 0.381 

SLAP 0.178 0.723 

 0.039 0.198 

 0.285 0.723 

ORTALAMA 0.152 0.375 

 

 E/g) 
 

(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C. 
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
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a  (p<0.01) 
A  

(Lb. acidophilus 

S. platensis  (S. 

platensis ile Lb. acidophilus S. 

platensis 

 

  

GAE

19

E/g) SLAP (S. platensis ile Lb. acidophilus

S. platensis 

peynir; 0.348 mg GAE/g), CLAP (C. vulgaris ile Lb. acidophilus 

0.295 mg GAE/g) ve CBP (C. vulgaris ile Lb. acidophilus 

GAE E

.375 mg GAE

mg GAE

GAE 19, 

p<0.01). 

 
: 

komplekse 

asitleri, hidroksisinnamik asi

S. platensis ve C. vulgaris fenolik asitler, 
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ilmaz Ersan ve ark. 2016). 

GAE/g) 8 e 

(1.891 mg GAE/g) depo

(Lb. acidophilus  mg GAE/g) 

depola S. platensis ile Lb. acidophilus  Beyaz peynir) 

toplam 

fenolik madde mg GAE/g 

 
8. e toplam fenolik 

E   

 
 

  

BP 2.208 2.313 

LAP 1.891 7.321 
CBP 3.173 6.943 
SBP 6.144 7.954 

CLAP 3.867 6.974 
SLAP 3.972 8.225 

 1.891 2.313 
 6.144 8.225 

ORTALAMA 3.543 6.622 

 
 

(mg GAE  
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(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C. 
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  
A mektedir (p<0.01) 

E/g) 

ve 90.  BP (Beyaz peynir) 

ve LAP (Lb. acidophilus 

S. platensis 

SBP (S. platensis  (S. platensis ile Lb. acidophilus

S. platensis 

 

  
Beyaz peynir 

E

 4.19

 (7.049 mg GAE/g) SBP 

(S. platensis S. platensis

ile Lb. acidophilus Eg), CLAP (C. vulgaris ile Lb. 

acidophilus E/g) ve CBP (C. vulgaris ile Lb. 

acidophilus E

E

 

mg GAE/g), 1. E

4.19, p<0.01). 
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19.  kapasite ve 

 

 

 N 
DPPH 

(mg trolox/g) 

CUPRAC 

(mg GAE/g) 

Toplam Fenolik 

(mg GAE/g)

BP 4 0.130e 0.119f 2.261e 

LAP 4 0.136d 0.159e 4.606d 

CBP 4 0.167ab 0.208d 5.058cd 

SBP 4 0.163bc 0.348b 7.049a 

CLAP 4 0.169a 0.295c 5.420c 

SLAP 4 0.162c 0.451a 6.099b 

 

 12 0.146b 0.152b 3.543b 

 12 0.163a 0.375a 6.622a 

ANOVA 

 ** ** ** 

 ** ** ** 

 
** ** ** 

(p<0.01); ** p < 0.01;  * p < 0.05 

 

 

 

su nedeni ile visko-
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-za  

(chewiness), elastikiyet (springiness), 

Beal ve Mittal 2000, Bulat 2011). 

 
Sertlik (g): Peynire  sertlik olarak 

 etkilemektedir.

 
sertlik (g) 

0 sertlik g) 

S. platensis  

(2706.87 g S. platensis ile Lb. acidophilus Beyaz 

sertlik g  

 
0.  sertlik (g) 

 

 
  

     

BP 1652.54 1643.59 1676.84 2648.61 

LAP 1999.26 1283.56 1276.78 1115.81 

CBP 1596.53 1643.14 1823.49 1930.26 

SBP 901.75 674.50 720.17 851.73 

CLAP 2254.60 2064.63 1958.25 1357.65 

SLAP 2706.87 1730.49 2369.10 1285.54 

 901.75 674.50 720.17 851.73 

 2706.87 2064.63 2369.10 2648.61 

ORTALAMA 1851.92 1506.65 1637.44 1531.60 
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(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C. 
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  
A  

 

S. platensis 

S. platensis ile Lb. acidophilus

C. vulgaris ile Lb. acidophilus 

 

 

7

g) SLAP (S. platensis ile Lb. acidophilus C. vulgaris ile 

Lb. acidophilus 
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BP (Beyaz peynir; 1832.02 g), CBP (C. vulgaris 

(Lb. acidophilus 

S. platensis 

 

7, p<0.01).

 
 

C. vulgaris 

Mikroal su absorbsiyonu prosesinde 

 

 

 

Lb. acidophilus 

 

 

S. platensis 

sahipken %, 0.5, 1, 1.5 oranlarda S. platensis i

S. platensis in

 

 
y  (g/sn): 

 

. 

 

1

- Lb. acidophilus



123 
 

- C. 

vulgaris 

-29.73 ile -

 

 
1. 

 

 
  

    90.  

BP -22.82 -23.73 -51.20 -28.57 

LAP -32.55 -21.96 -38.92 -39.93 

CBP -26.65 -30.22 -61.05 -85.82 

SBP -78.23 -43.46 -62.12 -73.38 

CLAP -33.32 -26.36 -74.24 -79.83 

SLAP -23.37 -32.66 -38.35 -67.68 

EN  -22.82 -21.96 -38.35 -28.57 

EN  -78.23 -43.46 -74.24 -85.82 

ORTALAMA -36.16 -29.73 -54.31 -62.53 
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(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C. 
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  
A  

 

S. platensis

C. vulgaris ile Lb. acidophilus 

C. vulgaris 

 LAP (Lb. acidophilus 

 

 

4.27
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3 g/sn) SBP (S. platensis 

sonra ise CLAP (C. vulgaris ile Lb. acidophilus 

(C. vulgaris 

Lb. 

acidophilus 

7, p<0.01). Deveci (2016), Beyaz 

-15.70 ile -

   

 
-17.24 g/sn (90. 

-  

 
y ilk 

. 

 

2

  CBP (C. 

vulgaris kler

SLAP (S. platensis ile Lb. acidophilus 
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2. 

 

 
 

    

BP 0.17 0.13 0.16 0.15 

LAP 0.16 0.14 0.16 0.15 

CBP 0.18 0.16 0.13 0.17 

SBP 0.14 0.15 0.16 0.15 

CLAP 0.16 0.20 0.15 0.14 

SLAP 0.19 0.17 0.15 0.21 

 0.14 0.13 0.13 0.14 

 0.19 0.20 0.16 0.21 

ORTALAMA 0.16 0.16 0.15 0.16 

 

 
 

(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C. 
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  
A  

 

S. platensis 
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C. vulgaris 

(Beyaz peynir), LAP (Lb. acidophilus C. vulgaris

Beyaz peynir) ve SBP (S. platensis 

S. platensis ile Lb. acidophilus

C. vulgaris ile Lb. acidophilus 

Lb. acidophilus 

 

 

etkisinin p<0.01 d

7

(0.18) SLAP (S. platensis ile Lb. acidophilus 

C. vulgaris ile Lb. acidophilus 

(C. vulgaris 

 

 

 

 

depolama 

  

 
S. platensis (%0, 0.5, 1, 1.5) ilave 

S. 

platensis (%0, 0.5, 1, 1

  

 
S. platensis (%0, 0.5, 1, 1.5) ilave edilen Feta 

 0.46, 0.48, 0.44, 0.45 
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Esneklik: 

. 

 

3

S. platensis 

C. vulgaris ile Lb. acidophilus 

 

 
3. 

 

 

 
 

  60.   

BP 0.77 0.54 0.81 0.62 

LAP 0.73 0.66 0.67 0.74 

CBP 0.66 0.62 0.61 0.63 

SBP 0.62 0.57 0.47 0.48 

CLAP 0.70 0.83 0.74 0.71 

SLAP 0.66 0.71 0.48 0.48 

 0.62 0.54 0.47 0.48 

 0.77 0.83 0.81 0.74 

ORTALAMA 0.69 0.65 0.63 0.61 
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(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C. 
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  
A  

 

S. platensis 

S. platensis 

SLAP (S. platensis ile Lb. acidophilus 

C. vulgaris ile Lb. acidophilus 

Lb. acidophilus 

 
; 

7

(0.76) CLAP (C. vulgaris ile Lb. acidophilus 

Lb. acidophilus 

ve CBP (C. vulgaris ile Lb. acidophilus eyaz peynir; 

S. platensis Beyaz 
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7, 

p<0.01).  

 

 

 
 (g): 

. 

 

4 t

S. platensis 

(S. platensis ile Lb. acidophilus 

 

 
e 4.24. 

 

 
 

    

BP 355.07 241.82 270.58 335.54 

LAP 283.24 313.88 234.15 217.09 

CBP 269.78 286.76 287.11 209.10 

SBP 159.17 127.12 129.38 146.26 

CLAP 357.74 336.35 283.90 189.49 

SLAP 580.74 388.00 327.72 148.63 

 159.17 127.12 129.38 146.26 

 580.74 388.00 327.72 335.54 

ORTALAMA 334.29 282.32 255.47 207.68 
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 Beyaz peynir 

 
(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C. 
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  
A  

 

S. platensis 

S. 

platensis ile Lb. acidophilus 

 

 

 

7). 

S. platensis ile Lb. acidophilus 

C. vulgaris ile Lb. acidophilus 

peynir; 301.23 g), BP (Beyaz peynir; 288.79 g), LAP (Lb. acidophilus 
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peynir; 268.80 g) ve CBP (C. vulgaris  

S. platensis 

7, p<0.01). 

 
Deveci 

.  

 
 

 

 
Darwish (2017), far S. platensis (%0, 0.5, 1, 1.5) ilave edilen Kareish 

 

 

 
 (g): 

peynirler

. 

 

5 te 

 g S. platensis 

 g S. platensis ile Lb. 

acidophilus 
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5.  (g) 

 

 

 
 

    

BP 209.57 169.11 236.29 213.23 

LAP 216.91 137.88 151.09 162.78 

CBP 175.85 153.16 182.56 142.09 

SBP 88.37 59.16 60.81 56.87 

CLAP 239.71 246.96 209.61 131.89 

SLAP 417.21 203.91 179.19 68.99 

 88.37 59.16 60.81 56.87 

 417.21 246.96 236.29 213.23 

ORTALAMA 224.60 161.69 169.93 129.31 

 

 
 

(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C. 
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a belirtmektedir (p<0.01) 
A  
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ve istatistiksel analiz so

S. platensis 

S. platensis ile Lb. acidophilus

Beyaz peynir) C. vulgaris ile Lb. acidophilus 

 

 

7). 

S. platensis ile Lb. acidophilus 

peynir) ve CLAP (C. vulgaris ile Lb. acidophilus 

S. platensis Beyaz 

4.27

pey

enzimatik tepkimeler sonucu 

 

 
 0.71 

kg.

 

 
S. platensis ilaveli Kareish peynirinde, 

, 0.595, 
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Golmakani (2019), S. platensis ilaveli Feta tipi peynirde 

 
Elastikiyet: 

geri 

. 

 

6 a 

S. platensis 

S. platensis ile Lb. acidophilus 

 

 
6. 

 

 
 

    

BP 0.056 0.031 0.042 0.039 

LAP 0.038 0.031 0.042 0.038 

CBP 0.043 0.048 0.035 0.053 

SBP 0.020 0.026 0.031 0.029 

CLAP 0.031 0.052 0.031 0.042 

SLAP 0.066 0.050 0.041 0.052 

 0.020 0.026 0.031 0.029 

 0.066 0.052 0.042 0.053 

ORTALAMA 0.042 0.040 0.037 0.042 
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 Beyaz peynir 

 
(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C. 
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  
A  

 

SBP (S. platensis 

SLAP (S. platensis ile Lb. acidophilus  

 

7

(0.052) SLAP (S. platensis ile Lb. acidophilus 
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C. vulgaris C. vulgaris ile Lb. 

acidophilus 

S. platensis  Beyaz peynir) 

7, p>0.05).  

 

bir   

 
S. platensis ilaveli Kareish peynirinde 

ta

 

 
Golmakani (2019), S. platensis ilaveli Feta tipi peynirde 

elastik

4.48, 4.28, 4.39, 3.81 ve 60. 
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Enstrumantel 

 

 

enstrumantel 

bel ). Peynirin rengi, 

biliverdin/billirubin ) 

paketleme 

Marchesini ve ark. 2009,

Wadhwani 2011). 

 
L* d L* 

P

  

 
L* 

4.28 e L* 

C. vulgaris ile Lb. acidophilus 

(76.95) 

L* 
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8. 

 

 
 

    

BP 70.32 76.95 74.77 66.43 

LAP 73.67 73.53 76.01 67.65 

CBP 41.19 37.55 34.54 40.91 

SBP 39.09 41.47 35.99 43.34 

CLAP 37.92 40.70 34.28 34.98 

SLAP 40.29 39.44 35.63 40.65 

 37.92 37.55 34.28 34.98 

 73.67 76.95 76.01 67.65 

ORTALAMA 50.41 51.61 48.54 48.99 

 

 

(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C. 
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  
A  
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C. vulgaris ile Lb. acidophilus 

CBP (C. vulgaris 

Lb. acidophilus ren Beyaz peynir), 30. 

 

 

4). 

peynir; 73.09) ve LAP (Lb. acidophilus 

S. platensis ), SLAP (S. 

platensis ile Lb. acidophilus C. vulgaris 

C. vulgaris 

ile Lb. acidophilus  01). Benzer 

6 Mentha longifolia (%0.5 ve %1) ve S. 

platensis 

 Varyans analiz

4, p<0.01).  

 
Darwish (2017), S. platensis ile zenginle

amanda Kareish peynirinin 
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13).

 
Kayaalp-

 

 

 

 
S. platensis

S. platensis ilaveli peynirden daha fazla 

a

S. platensis 

 

 
a*  d

(-

 

 
a* 

4.29 a* 

Lb. acidophilus , ise (7.79) 

S. platensis 

a* 
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29. 

 

 

 
 

    

BP -1.63 -1.49 -1.33 -1.15 

LAP -1.01 -0.95 -0.94 -0.95 

CBP -7.49 -6.49 -5.06 -4.68 

SBP -7.20 -7.58 -6.62 -7.79 

CLAP -5.37 -4.93 -4.39 -3.69 

SLAP -7.12 -7.61 -6.84 -7.42 

 -1.01 -0.95 -0.94 -0.95 

 -7.49 -7.61 -6.84 -7.79 

ORTALAMA -4.97 -4.84 -4.19 -4.28 

 

 
 

(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C. 
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  
A (p<0.01) 

 

(Lb. acidophilus S. platensis 
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Beyaz peynir) ve SLAP (Lb. acidophilus 

S. platensis 

 

S. platensis 

C. vulgaris  

 
 

e 4.34

S. platensis 

peynir; 6.34), CBP (C. vulgaris S. platensis ile 

Lb. acidophilus 

CLAP (C. vulgaris ile Lb. acidophilus 

Lb. acidophilus 

  

 
Mentha longifolia (%0.5 ve %1) ve S. platensis

-1.17 ile -.6.16 

lerdir. 

 
Darwish (2017), S. platensis -6.89 ile 

-

 

 
Kayaalp-

-   

 

  

 
S. platensis

-7.33, 

-11.67, - -6.33, -9.67, -  
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b*  d Koordinat sisteminde pozitif 

 
b* 

4.30 a b* 

S. platensis ile Lb. acidophilus 

C. vulgaris 

b* 

 

 
0. 

 

 

 
 

    

BP 6.21 5.64 5.77 5.21 

LAP 7.63 7.39 8.00 7.39 

CBP 9.93 8.70 8.63 9.87 

SBP 3.16 4.13 4.76 5.19 

CLAP 7.63 8.62 9.21 8.17 

SLAP 2.99 4.58 4.70 5.18 

 2.99 4.13 4.70 5.18 

 9.93 8.70 9.21 9.87 

ORTALAMA 6.26 6.51 6.85 6.84 
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 (BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C. 
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  
A  

 

(S. platensis  Beyaz peynir) ve SLAP (S. platensis ile Lb. acidophilus 

C. vulgaris C. vulgaris

C. vulgaris ile Lb. acidophilus 

C. vulgaris ile Lb. acidophilus 

 

 

4

(C. vulgaris 

(C. vulgaris ile Lb. acidophilus Lb. acidophilus
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SLAP (S. platensis ile Lb. acidophilus  Beyaz peynir; 4.39) ve SBP (S. platensis 

 

depola

4, p<0.01).  

 
Mentha longifolia (%0.5 ve %1) ve S. platensis

(%0, 0.3, 0.5 v

. 

 
Darwish (2017), S. platensis 

 

 
Kayaalp-

 

 
Deveci (2016), Beyaz p

 
Golmakani ve ark. S. platensis

 

 
Hue a a  o), CIE a* b* 

 (McLellan ve ark. 2007, Karaman Mutlu 2019).

 
ho 

4.31 ho 

Lb. acidophilus ho 

S. platensis ile Lb. acidophilus 
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ho  

 
1. ho ki 

 

 

 
 

    

BP 284.71 284.80 282.94 282.47 

LAP 277.52 277.35 276.68 277.30 

CBP 307.01 306.74 300.36 295.37 

SBP 336.19 331.39 324.30 326.29 

CLAP 305.12 299.76 295.49 294.30 

SLAP 337.20 328.95 325.51 325.07 

 277.52 277.35 276.68 277.30 

 337.20 331.39 325.51 326.29 

ORTALAMA 307.96 304.83 300.88 300.13 

 

 
o 

(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C. 
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  
A   
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ho 

ho Lb. acidophilus Beyaz

C. vulgaris ve

Lb. acidophilus  

ho S. platensis 

S. platensis ve Lb. acidophilus C. 

vulgaris ve Lb. acidophilus 

ho  

 
Beyaz peynir 

ho 

4

orta ho S. 

platensis S. platensis ve Lb. acidophilus

C. vulgaris

Beyaz peynir; 303.26), CLAP (C. vulgaris ve Lb. acidophilus 

ho 

Lb. acidophilus  tir 

ho 

4, p<0.01).  

 
C* (Chroma*) (Renksel p Rengin  

 

 
C* 

4.32 C* 

CBP (C. vulgaris 

C* 
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2. C* 

 

 

 
 

    

BP 6.42 5.83 5.92 5.33 

LAP 7.70 7.45 8.05 7.45 

CBP 12.44 10.86 10.00 10.92 

SBP 7.87 8.63 8.15 9.36 

CLAP 9.33 9.93 10.21 8.97 

SLAP 7.72 8.88 8.29 9.05 

 6.42 5.83 5.92 5.33 

 12.44 10.86 10.21 10.92 

ORTALAMA 8.58 8.59 8.44 8.52 

 
 

 

 
  

(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C. 
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  
A  
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Lb. acidophilus 

peynir), SBP (S. platensis S. platensis ile Lb. acidophilus 

C. vulgaris C. vulgaris ile Lb. acidophilus 

S. platensis 

depolama 

 

p<0.01 d (p>0.05) 

4

C. vulgaris 

C. vulgaris ile Lb. acidophilus 

peynir; 9.71), SLAP (S. platensis ile Lb. acidophilus 

(S. platensis ) 

 

 
E* (Renk d

 

 

3

(Lb. acidophilus 

C. vulgaris ve Lb. acidophilus 

ortalama  
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3. e  

 

 

 
 

    

LAP 3.71 3.88 2.77 2.53 

CBP 29.94 37.63 40.51 26.19 

SBP 31.88 36.03 39.15 24.02 

CLAP 32.64 36.53 40.75 31.69 

SLAP 30.70 38.02 39.54 26.53 

 3.71 3.88 2.77 2.53 

 32.64 38.02 40.75 31.69 

ORTALAMA 25.77 30.42 32.54 22.19 

 

 

 
 

(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C. 
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  
A  
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Lb. acidophilus 

 C. vulgaris ile Lb. acidophilus 

peynir) ve SLAP (S. platensis ve Lb. acidophilus 

C.vulgaris ve S. platensis 

 

 

4

(35.65) CLAP (C. vulgaris ile Lb. acidophilus 

C. vulgaris S. platensis ile 

Lb. acidophilus S. platensis 

 Lb. acidophilus

4, p<0.01).  
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k 

dhwani 

4. 

 

 

 N L* a* b* h0 C* 

BP 12 73.09a -1.42b 5.69d 283.96d 5.87e 0.00e

LAP 12 72.96a -0.96b 7.53c 277.30e 7.59d 3.27d

CBP 12 38.35d -6.04a 9.15a 303.26b 11.00a 34.60b

SBP 12 40.28b -6.34a 4.26e 329.96a 8.51c 33.41c

CLAP 12 37.71e -4.68ab 8.48b 298.90c 9.71b 35.65a

SLAP 12 39.11c -5.39a 4.39e 329.20a 8.56c 34.54b

 

 18 50.41b -3.35a 6.26b 307.96a 8.58a 21.48c

 18 51.65a -4.84a 6.49b 305.42b 8.61a 25.76b

 18 48.54d -4.19a 6.85a 300.88c 8.44a 27.12a

 18 48.99c -3.47a 6.84a 300.13d 8.51a 18.49d

ANOVA 

 ** ** ** ** ** **

 **  ** ** **

 
**  ** ** ** **
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homojen 

 

 

5 te renk ve 

C. vulgaris ile Lb. acidophilus

BP (Beyaz pe

 

 
5. 

 

 

 
 

    

BP 4.88 5.00 5.00 4.95 

LAP 4.67 4.55 4.83 4.83 

CBP 3.93 4.00 4.63 4.68 

SBP 4.53 4.52 4.28 4.88 

CLAP 3.90 4.30 4.42 4.70 

SLAP 4.48 4.73 4.58 4.38 

 3.90 4.00 4.28 4.38 

 4.88 5.00 5.00 4.95 

ORTALAMA 4.40 4.52 4.62 4.74 
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(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C.
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  
A  

 

C. vulgaris 

S. platensis S. platensis

ile Lb. acidophilus 

rinde BP (Beyaz peynir) ve LAP (Lb. acidophilus 

(Lb. acidophilus S. platensis 
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0

Lb. acidophilus S. platensis 

ile Lb. acidophilus S. platensis 

P (C. vulgaris  Beyaz peynir; 

4.39) ve CLAP (C. vulgaris ile Lb. acidophilus  

 

 
Darwish (2017), %0, S. platensis 

 

 

 

 

6 a 

 CBP (C. vulgaris 

Lb. acidophilus 
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6. 

 

 

 
 

    

BP 4.78 4.92 4.92 4.87 

LAP 4.68 4.92 4.67 4.68 

CBP 3.62 4.32 4.70 4.27 

SBP 4.12 4.13 4.08 4.38 

CLAP 3.92 4.47 4.25 4.45 

SLAP 3.93 4.47 4.62 4.52 

 3.62 4.13 4.08 4.27 

 4.78 4.92 4.92 4.87 

ORTALAMA 4.18 4.54 4.54 4.53 

 

 

 
 

 
(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C. 
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a   
A  
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S. platensis  Beyaz peynir), 30. ve 

(C. vulgaris  Beyaz peynir) ile SBP (S. platensis Beyaz 

(Beyaz peynir) ve LAP (Lb. acidophilus 

 
Beyaz peynir 

0

Lb. 

acidophilus S. platensis ile Lb. acidophilus

S. platensis  

0, p<0.05).  

 
Darwish (2017), %0. 0.5, 1 ve S. platensis 

parametresi olarak  

 
Koku:  

 

 

7   (3.43)

C. vulgaris 
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7. koku puan 

 

 

 
 

    

BP 4.67 4.97 5.00 4.88 

LAP 4.67 4.73 4.75 4.65 

CBP 3.43 3.92 4.55 4.30 

SBP 3.68 4.35 4.30 4.70 

CLAP 3.55 3.72 4.47 4.42 

SLAP 4.03 4.17 4.52 4.35 

 3.43 3.72 4.30 4.30 

 4.67 4.97 5.00 4.88 

ORTALAMA 4.01 4.31 4.60 4.55 

 

 

 
(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C. 
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  
A  
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C. vulgaris  Beyaz peynir) ve CLAP (C. vulgaris 

ile Lb. acidophilus  Beyaz peynir). 30. C. vulgaris ile Lb. 

acidophilus  S: platensis  Beyaz peynir) ve 

S. platensis ile Lb. acidophilus  

(Lb. acidophilus  

 

 

0 re uygulanan 

Lb. acidophilus 

(S. platensis ile Lb. acidophilus P (S. platensis

C. vulgaris 

 Beyaz peynir; 4.24) ve CLAP (C. vulgaris ile Lb. acidophilus  Beyaz peynir; 

0, 

p<0.01).  

 
Tat ve aroma:  

8 e 

. C. vulgaris ile Lb. 

acidophilus 

Lb. acidophilus 
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8. tat ve aroma puan 

 

 

 
 

    

BP 4.80 4.95 4.88 4.85 

LAP 4.82 4.97 4.58 4.60 

CBP 3.50 3.72 4.23 4.45 

SBP 3.98 4.12 4.08 4.60 

CLAP 3.87 3.47 4.22 4.43 

SLAP 4.10 3.83 4.28 4.23 

 3.50 3.47 4.08 4.23 

 4.82 4.97 4.88 4.85 

ORTALAMA 4.18 4.18 4.38 4.53 

 

 
 

 
(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C. 
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a  (p<0.01) 
A  
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C. vulgaris  Beyaz peynir), SBP (S. platensis

Beyaz peynir) ve CLAP (C. vulgaris ile Lb. acidophilus  Beyaz peynir); 30. 

C. vulgaris  Beyaz peynir), CLAP (C. vulgaris ile Lb. acidophilus 

 Beyaz peynir) ve SLAP (S. platensis ile Lb. acidophilus  Beyaz peynir); 60. 

S: platensis  Beyaz peynir); 90. S. platensis ile 

Lb. acidophilus  

Lb. acidophilus Beyaz 

 

 

0

Lb. acidophilus 

4.75), SLAP (S. platensis ile Lb. acidophilus 

(S. platensis 

C. vulgaris  Beyaz peynir; 4.09) ve CLAP (C. vulgaris ile 

Lb. acidophilus  

 
Genel kabul edilebilirlik

 

 

39

C. vulgaris 
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39. genel kabul 

 

 
 

    

BP 4.74 4.88 4.70 4.92 

LAP 4.68 4.63 4.75 4.63 

CBP 3.55 3.72 4.60 4.47 

SBP 4.03 4.15 4.27 4.67 

CLAP 3.76 3.95 4.33 4.40 

SLAP 4.15 4.33 4.30 4.40 

 3.55 3.72 4.27 4.40 

 4.74 4.88 4.75 4.92 

ORTALAMA 4.15 4.28 4.49 4.58 

 

4.34. 
  

(BP: Kontrol; LAP: Lb. acidophilus; CBP: C. vulgaris; SBP: S. platensis; CLAP: C. 
vulgaris + Lb. acidophilus; SLAP: S. platensis + Lb. acidophilus) 
a rtmektedir (p<0.01) 
A  



165 
 

 

C. vulgaris 

Beyaz peynir) ve CLAP (C. vulgaris ile Lb. acidophilus  Beyaz peynir) 

Lb. 

acidophilus  

 

 

  si 

0). 

 

LAP (Lb. acidophilus S. platensis ile Lb. 

acidophilus 

S. platensis  Beyaz peynir; 4.33), CBP 

(C. vulgaris  Beyaz peynir; 4.23) ve CLAP (C. vulgaris ile Lb. acidophilus

0, p<0.05).  

 
Duyusal 

, en fazla ise C. vulgaris 

Lb. acidophilus 

Probiyotik ilave edilen p

S. 

platensis Spirulina rengine 

(emerald green  Spirulina 

S. platensis S. platensis ile 
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Lb. acidophilus 

S. platensis ile Lb. acidophilus

S. platensis

ile Lb. acidophilus Spirulina ile 

 

 

Doku olarak S. platensis C. vulgaris aha 

yeknesak, C. vulgaris in ise 

C. vulgaris 

ise CBP (C. vulgaris  C. vulgaris ile Lb. acidophilus

 

 
Jeon (2006), %0. Chlorella 

 

 

mi ilse de 

 

 
Beheshtipour ve ark.  S. platensis ilavesinin, istenmeyen aromaya ve 
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0. 

 

 

 N 
Renk ve 

  
Koku 

Tat ve 

Aroma 

Genel 

Kabul 

Edilebilirlik

BP 24 4.96a 4.86a 4.91a 4.88a 4.82a

LAP 24 4.73ab 4.72ab 4.76ab 4.75ab 4.70ab 

CBP 24 4.39b 4.30bc 4.24b 4.09c 4.23b 

SBP 24 4.54ab 4.19c 4.30ab 4.20bc 4.33b 

CLAP 24 4.36b 4.32bc 4.22b 4.10c 4.22b 

SLAP 24 4.58ab 4.48abc 4.42ab 4.23bc 4.36ab 

 

 12 4.40a 4.18b 4.01b 4.18a 4.15b 

 12 4.51a 4.54ab 4.45ab 4.34a 4.38ab 

 12 4.62a 4.49ab 4.58a 4.36a 4.48a

 12 4.74a 4.56a 4.63a 4.53a 4.61a

ANOVA 

 * ** * ** **

  * **  *

 
    

 
0.05 
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5.  
 

- -

asitleri, karotenoidler, fikobilinler, polisakkaritler, vitaminl

 

 

Lb. acidophilus LA-

probiyotik bakteri ve S. platensis ile C. vulgaris 

peynir (BP), probiyotik Beyaz peynir (LAP), C. vulgaris 

S. platensis C. vulgaris 

(CLAP), S. platensis 

-kimyasal, 

 

 
 

 10 kob/g) d

C. vulgaris ve Lb. acidophilus 

S. platensis 

10 

C. vulgaris 10

C. vulgaris ve Lb. acidophilus 

Lb. acidophilus 

(S. platensis ile Lb. acidophilus -7.28 log10 kob/g; 

CLAP (C. vulgaris ve Lb. acidophilus -
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6.76 log10 kob/g; LAP (Lb. acidophilus -

6.48 log10 S. platensis

 

 S. platensis 

 

 - 

S. 

platensis 

Lb. acidophilus 

C. vulgaris ve 30. 

 

SBP (S. platensis  

S. platensis 

 

 

C. vulgaris ve S. platensis

 

 nde, depolama 

Lb. acidophilus 

30.06 g/sn) ve LAP (Lb. acidophilus 
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S. platensis 

S. platensis ve Lb. acidophilus 

n Lb. acidophilus 

Beyaz peynir, 0.15) ve SBP (S. platensis 

C. vulgaris ve Lb. acidophilus 

S. platensis 

 S. platensis

ve Lb. acidophilus S. platensis ve Lb. 

acidophilus C. vulgaris ve Lb. acidophilus 

S. platensis ve 

Lb. acidophilus  

 

Lb. acidophilus 

S. platensis

Beyaz peynir, 40.28), SLAP (S. platensis ve Lb. acidophilus 

ve CBP (C. vulgaris 
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