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Abstract 
Debaryomyces hansenii yeast was grown in Malt Extract Broth medium at 30 °C 

for 5 days until the total count reached 5.6 ×10
8
 colony forming units/ milliliter, 

Monterey cheese was made from cow's milk and adding of starter bacteria Lactococcus 

lactis subsp. lactis and Lactococcus lactis subsp.cremoris with D.hansenii yeast as 

adjunct starter in 2% for each treatment included M1 (100% starter bacteria), M2 (50% 

starter bacteria + 50% live D.hansenii) and M3 (50% starter bacteria + 50% dead 

D.hansenii),the ripening of Monterey cheese was done at 15°C and (85% relative 

humidity) for 56 days. The highest count of starter bacteria was 9.7 ×10
8
 cfu/g in M1 

treatment after 3 days of ripening, the lowest number of starter bacteria was 6.9 ×10
8 

cfu/g in M2 treatment. The highest count of D.hansenii yeast was 4.3 x10
8
 cfu/g after 3 

days of ripening in M2 treatment, while the lowest count was 2.6 ×10
8
 cfu/g in the same 

treatment after 56 days of ripening, no yeast was found in the treatments that had dead 

yeast cells, all treatments under study were decreased in the total count of coliform 

bacteria, Staphylococcus aureus and psychrotrophic bacteria after 14 days as they were 

within the standard specifications of these groups of microorganisms, Then reached to 

zero in the late time of ripening. M2 showed the best results of sensory evaluation in 

taste, flavor, textures, color and bitterness after 56 days of ripening. 
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والحسية في جبن  خصائص الميكروبيةالفي تحسين  Debaryomyces hansenii خميرةدور 
 المونتري

 الزوبعي وسمي ذياب سرحانو  عامر حسين حمدان الزوبعي
 / جامعة بغدادكمية الزراعة

 الخلاصة
 5 لمتر ٌمٌ  30 فت ٌر ةتحٌات     Malt Extract Broth فت ٌسطت  Debaryomyces hansenii ميت ٌمميت  نٌ 

10×5.6 لكمتت  نٌبمتتاٌ لدتتررٌ ٌإلتت أيتت مٌ
تتنبنٌةتتبنٌ لمتتسن  لٌمتتنٌ لاميتت ٌ لب تت لٌيمميمٌ/ساتتر ٌمكسنتتحٌمطتت دم   8  تت صٌن 

 .Lactococcus lactis subspسLactococcus lactis subsp. lactisٌ سبإضتت فحٌكتت ٌمتتنٌبتت ريٌ لبك  يتت 

cremoris ممي  ٌمن D.hansenii  لك ٌمد ممحٌس ضمن % 2 ب رئ بٌث نسي بٌسبنطبح M1 (100% ٌصب ريٌ لب) ك  ي 

 M2 (50 % بت ريٌمميت  ٌايتح% 50+  بت ريٌ لبك  يت)  ،M3  (50%  ٌصٌ %50+  بت ريٌ لبك  يت)بت ريٌمميت  ٌمي تح
بمتتتاٌ  متتت ٌ تتتررٌكمتتت ٌلبك  يتتت ٌ.ٌيتتتسم 56متتتر ٌ%  85 س  سبتتتحٌنطتتتبيحٌمٌ 15ٌ فتتت ٌر ةتتتحٌاتتت    ةتتتبنٌ لمتتتسن  لٌنضتتت ٌسٌ

10× 9.7 لبتت ري
متت ٌأ تت ٌ تتررٌلبك  يتت ٌ لبتت ريٌفك نتت ٌفتت ٌأصٌ ج لإنضتتمتتنٌٌأيتت م  3بدتتر M1 فتت ٌ لمد ممتتح س.م.م/غتتم  8

10×6.9 إذٌبمغتت  M2ٌ لمد ممتتح
10×4.3  متت ٌ يمتتحٌما  تت بٌ D.hansenii .ٌبمتتاٌ لدتتررٌ لكمتت ٌلمميتت  س.م.م/غتتم 8

8
 

10×2.6 أمتت ٌ  تت ٌ يمتتحٌف تترٌبمغتت   M2 فتت ٌ لمد ممتتحٌ لإنضتت جأيتت مٌمتتنٌ 3 بدتتر غتتمٌس.م.م/
8

ٌفتت ٌ لمد ممتتحٌس.م.م/غتتم 
ٌ.لهتت ٌم يتت ٌ لمميتت  ٌ لمي تتحٌأضتتي  سلتتمٌيرهتت ٌسةتتسرٌلممميتت  ٌفتت ٌ لمدتت م  ٌ ل تت ٌ،  لإنضتت جمتتنٌٌيتتسم65ٌٌبدتتر ذ  هتت 

صٌ لدن سريت  ٌ لذببيتحٌس لبك  يت ٌ لمابتحٌف ٌ لدتررٌ لكمت ٌلبك  يت ٌ ل سلتسنٌأره  ٌةمينٌ لمد م  ٌ يرٌ لر  طحٌ نم  ض بٌ
 يتتترٌ لر  طتتتحٌسلك فتتتحٌٌ لأايتتت  ةتتت مينٌمتتتنٌإذٌك نتتت ٌضتتتمنٌ لمس نتتت حٌ ل ي طتتتيحٌ لماتتترر ٌلهتتتذ ٌ لمٌيتتتسم14ٌلمبتتت سر ٌبدتتترٌ
 لن تت ئ ٌفتت ٌكتت ٌمتتنٌ ل دتتمٌٌأفضتت M2ٌأرهتت  ٌ لمد ممتتحٌٌ. لإنضتت جمتتررٌٌح لنتت  ٌفتت ٌب يتتٌإلتت ثتتمٌ نتت ٌ لمدتت م  ٌ

ٌيسمٌمنٌ لإنض ج.56ٌصٌ لنطةحٌس ل س مصٌ لمسنٌس لم    ٌبدرٌس لنكهح
 الحسية خصائص ال، الميكروبية خصائصال ،جبن المونتري ،Debaryomyces hansenii: الكممات المفتاحية
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Introduction 

Debaryomyces hansenii yeast is a mesophilic yeast, the best temperature for its 

growth is 30° C , It had a pH range 4-6 and water activity of 0.99. It was classified as 

saline-tolerant for its ability to grow in salt concentration ranges from 3-5%, as well as 

its ability to grow in aerobic and anaerobic conditions, but the growth in anaerobic is 

less than aerobic, it is heterotroph since it is free from chlorophyll. D.hansenii yeast had 

several antimicrobial properties, including nutrient competition, pH change, production 

of high concentrations of ethanol alcohol, destruction of bacterial toxins by yeast 

proteolytic enzymes and inhibition of intestinal cell binding (1). Mehlomakulu 

reported(2). The D.hansenii had enzymatic degradation of lipids (triglyceride to 

diglyceride, then to free fatty acids and glycerol which is necessary to develop cheese 

flavor), the main factors of lipid degradation in cheese include the lipase enzyme 

produced from the starter bacteria (lactic acid bacteria) and the adjunct starter 

(D.hansenii yeast) to improve the flavor of cheeses, the short-chain fatty acids 

contribute directly to the enhancement of flavor, but fatty acids can act as raw materials 

to produce a wide range of other flavor compounds such as esters and methyl ketones 

that give distinctive flavors to the cheeses. Debaryomyces are characterized as safe, 

non-pathogenic and salt tolerant properties, and can be found in low water activity such 

as sea water, meat, cheese, fruits and soil (3). D.hansenii yeast was used as important 

eukaryotic starter for its role in food manufacturing and production. It was flavor 

enhancer in food products varieties for its ability to produce flavor compounds and 

production of lipase enzyme, which developed flavor during meat process and 

fermentation (4). Cheeses are common foods in many countries because of their health 

benefits associated with their consumption. The health benefits of cheese include the 

natural, therapeutic foods properties, an anti-tumor food, shown to reduce diabetes as 

well as a rich source of dietary calcium, vitamins, phosphorus and high nutritional value 

protein as well as other ingredients (5, 6). Monterey cheese is made from cow's milk 

and is one of the semi-dry American cheeses that ripened from 1-6 months (7). 

Monterey cheese is a concentrated food made from liquid bovine milk. It was made 

from pasteurized milk to kill pathogenic microorganisms and reduces the number of 

other microorganisms, encouraged the starter growth, which allowing the flavor 

development (8). The aim of this study to add D.hansenii yeast as adjunct starter in 

manufacture of Monterey cheese and studying the microbiological and sensory effects 

during maturation. 

Materials and Methods 
Monterey cheese was made from cow's milk after pasteurization at 65° C for 30 minutes 

and then milk was cooled to 32°C, Lactococcus lactis subsp lactis and Lactococcus lactis subsp. 

cremoris were added, and D.hansenii yeast was added as adjunct starter in 2%, for each 

treatment, included M1 (100% starter bacteria), M2 (50% starter bacteria + 50% live yeast), and 

M3 (50% starter bacteria and 50% dead yeast), 0.1% of microbial rennet made from Mucor 

miehei was added ,wait until coagulation, curd was cut  and cooked at 32°C for 30 minutes, 

whey separated then fill the cheese in molds and salt added in 2%, cheese molds pressed for 24 

hour, paraffin wax was heated at 118°C for 5 seconds then covered cheese (9). Ripening was 

carried out at 15°C with 85% relative humidity for 56 days. The total count of starter bacteria 

was estimated using the M17 medium according to the method given in (10). The total count of 

D.hansenii yeast was estimated using the Rose Bengal Agar medium according to the method in 

(11). Coliform bacteria and psychrotrophic bacteria were estimated according to the method in 

(12). Total count of Staphylococcus aureus bacteria was tested according to the method in (13). 

Al-Dahhan(14) was followed In testing of sensory properties included (taste, flavor, tissue, 

texture, color and bitterness) of the Monterey cheese during the ripening periods. 
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Results and Discussion 
Fig. (1) showed the starter bacteria count in Monterey cheese during ripening periods. The 

highest count of starter bacteria at 3 days of ripening was 9.7×10
8
 cfu/ g for (M1) treatment, the 

lowest starter bacteria count was 6.9×10
8
 cfu/ g belong to M3 treatment. 

ٌ
Fig. (1) Starter bacteria count in Monterey cheese treated with D.hansenii yeast   

The results showed an increase in the starter bacteria count (8×10
8 

cfu/ g) in the 

Monterey cheese for (M2) treatment after 14 days of ripening period. In contrast to the 

other treatments, the increasing may be due to the ability of yeast to consume lactic 

acid, which raised the pH, and provided better conditions to starter bacteria growth (2). 

M2, M3 treatments showed decreasing in starter bacteria count after 56 days of ripening 

reached )5.4×10
8
, 4.3×10

8
) cfu/ g respectively. Decreasing in starter bacteria counts 

may be attributed to nutrient consumption, low water activity and high salt 

concentration in cheese and may also decrease temperature 15° C at maturity, as the two 

types of Lactococcus lactic ssp lactic and Lactococcus lactic ssp cremoris 30° C, which 

reduces the growth of lactic acid bacteria (15). Fig. (2) showed  the D.hansenii count for 

Monterey cheese on ripening periods, the highest D.hansenii count at 3 days was 

)4.3×10
8
cfu/ g  ( for M2 treatment.    

ٌ
Fig. (2) D.hansenii count in Monterey cheese treated with D.hansenii yeast 

D.hansenii yeast count were lowered in Monterey cheese during late ripening periods and 

was 2.6×10
8
cfu/ g in the end of ripening time for M2 treatment. Decreasing in D.hansenii cell 

numbers may be due to low humidity of cheese (16), or because low temperature in cheese 

maturation which reduces the effectiveness of yeast (17). D.hansenii is mesophilic yeast and 

tolerant to high salt concentrations and low water activity (18). Fig. (3) showed coliform 

bacteria count in Monterey cheese during ripening periods. The higher count in 3 days was 

8×10
2
 cfu/ g for the treatment (M2), while the lower count had reached 3×10

2
 cfu/ g for the 

treatment M1. 
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Fig. (3) Coliform bacteria count in Monterey cheese treated with D.hansenii yeast   

The results showed decreasing of coliform bacteria count for all treatments in the 

Monterey cheese during the ripening period to zero after 14 days of ripening, this may 

be due to the ripening conditions and production of bacteriocin, lactic acid and acetic 

acid by the starter bacteria, as well as the production of lethal toxins from yeast in a pH 

ranging from 3-6, destroyed Pathogenic microorganisms such as coliform bacteria (19). 

Fig. (4) Illustrated Staphylococcus aureus count in the Monterey cheese during 

maturation. The highest count was 7×10
2
 cfu/ g for M2 treatment, while the lowest 

count had reached )4×10
2
 cfu/ g) for M1 treatment after 3 days of ripening. 

 
Fig. (4) Staphylococcus aureus count in Monterey cheese treated with D.hansenii  

The results showed lowering in Staphylococcus aureus count for all treatments at 

early ripening periods to zero after 14 through the days of maturation. The reason for 

this may be yeast's ability to raise pH through the consumption of lactic acid, as well as 

production of inhibitory compounds from yeast or starter bacteria, and the consumption 

of nutrients necessary for growth, such as vitamins, amino acids, sugars and minerals 

(2). Fig.(5) showed psychrotrophic bacteria count during ripening periods. The higher 

count was 8×10
2
 cfu/ g for M2 treatment, while the lowest had reached 5×10

2
 cfu/g for 

M1 treatment after 3 days of maturation. 
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Fig. (5) Psychrotrophic bacteria in Monterey cheese treated with D.hansenii yeast 

The results indicated decreasing psychrotrophic bacteria count for all treatments in 

Monterey cheese to zero after 14 days of ripening, this may be due to the ability of 

starter bacteria and adjunct yeast to produce unsuitable organic acid to psychrotrophic 

bacteria growth on ripening periods, as well as the low water activity that prevents 

growth in maturation (20). The sensory evaluation results of cheese treatments showed 

in Table (1), the taste and flavor traits in M2 treated decreased during early double 

weeks of maturation compared with control (M1 just starter bacteria) reached 34/45, 

then increased at late ripening periods gotten 42/45 on 56 days of maturation when M1 

treated was 35/45. The decrease in M2 treatment firstly may be due to the production of 

protein compounds with taste and flavor undesirable as a result of protein degradation 

by the starters either the height may be resulting of consumption of these compounds 

(2). The results showed highly values of sensory evaluation of different cheese samples 

at the end of the 56-day ripening periods and were directly proportional to the yeast 

concentration used. The M2 treatment had the highest value, indicated used of 

D.hansenii yeast had an influential role in improving taste and flavor of cheese 

products. Consumption of lactic acid by D.hansenii yeast and released ammonia during 

the decomposition of proteins and amino acids led to increased pH on the surface of 

cheese and would encouraged starter bacteria growth, which developed flavor and 

appearance (21). Mamo (22) reported that tissue and texture were affected by casein and 

fat decomposition as well as the physical changes caused by acidity changes and the 

distribution of salt particles in cheese during the maturation process, which protein 

degraded to simple compounds that give softness to the cheese tissue and texture. The 

tissue and texture traits decreased after 14-28 days of maturation, then increased at the 

end of the ripening periods as shown in Table 1, which reached 31/35, 27/35 for M2, 

M3 treatments respectively. The decline in scores may be due to the degradation of 

proteins and fats as a result of starter activity into simple compounds which would gave 

a softness (23). The raised ofٌٌtissue and texture values may be the result of the 

consumption of D.hansenii yeast of simple compounds produced from the degradation 

of proteins and fats as a result of the activity of the starter used (2). The results showed 

that the increase in the degrees of sensory evaluation of the different cheese treatments 

at the end of the 56-day ripening period is directly proportional to the yeast state used. 

The M2 treatment has the highest value. Use of D.hansenii yeast may have an 

influential role in improvement of tissue and textures of cheeses, as the contribution of 

D.hansenii yeast with lactic acid bacteria to give the tissue and texture of cheese (24). 
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Table (1) Sensory evaluation in Monterey cheese treated with D.hansenii yeast 
Bitterness 

(10) 

Color 

(10)
 

Tissue & Textures 

(35)
 

Taste & Flavor 

(45)
 Treatment 

Maturation 

(Day) 

10 10 35 45 M1 

3 10 10 35 45 M2 

10 10 35 45 M3 

10 10 28 37 M1 

14 8 10 27 36 M2 

9 10 27 38 M3 

10 10 26 36 M1 

28 9 10 25 34 M2 

10 10 27 37 M3 

10 8 27 35 M1 

42 10 10 32 41 M2 

10 9 28 38 M3 

10 8 28 35 M1 

56 10 10 31 42 M2 

10 9 27 39 M3 

The color trait was not affected at early 4 weeks of ripening for all treatments as 

given Table (1), then it decreased M1 and M3 treatments comparing final weeks of 

maturation and achieved 8/10 and 9/10, respectively, comparing with M2 which as not 

affected. D.hansenii yeast may have an influential role in improving the color of the 

cheese; it contributes with the lactic acid bacteria to give a distinctive color of cheese 

(25). Bitterness trait values were decreased after 14 days of ripening for M2 and M3 

treatments and achieved 8/10 and 9/10, respectively comparing with control treatment 

(M1), as shown in Table (1) bitterness was not affected with maturation, then increased 

all values of treatments at end of ripening periods recording 10/10. The decline in 

values at the beginning of the ripening period may be due to the role of starter in the 

degradation of proteins into high partial lipid peptides, which would give bitterness in 

taste (22). Raised values at the end of maturation may be due to the role of starter 

enzymes produced, which analyzed high molecular weights peptides and produced 

bitter less peptides and free amino acids (26). 
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