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Abstract

Effects of Chlorella powder on the growth of lactic acid bacteria, ripening velocity and organoleptic properties
in Appenzeller cheese were investigated. Added levels of Chlorella powder were 0, 0.5, 1.0 and 2.0%. The lactic
acid bacteria count was higher in cheese added with Chlorella than those in the control cheese. The pH of cheese
increased gradually after 3 weeks, reaching pH 5.4~6.2 at 15 weeks of maturation, and the pH was slightly lower
in Chlorella added cheese than in control cheese. The soluble nitrogen compounds, non casein nitrogen (NCN)
and non protein nitrogen (NPN), in Appenzeller cheese increased during 15 weeks of ripening, and they were
higher in Chlorella added cheese than in control cheese. Electrophoresis of cheese proteins revealed that caseins
were degraded more rapidly in Chlorella cheese as the level of Chlorella increased so that the cheese with 2%
Chlorella could have developed a bitter taste and a stench by an excessive degradation of proteins. Sensory scores
of the cheese ripened for 15 weeks were diminished as the level of Chlorella increased especially the cheese added
with 2% Chlorella obtained significantly lower values of sensory scores than control cheese. Among the Chlorella
cheeses, 0.5% Chlorella added cheese showed the highest score in overall sensory preference. From the results,
the adequate level of Chlorella powder being added to produce an Appenzeller cheese product with acceptable
quality was suggested to be 0.5%.
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Fig. 1. Appearance of Appenzeller cheese added with Chiorella
powder.

1= Control cheese; 2= Cheese added with 0.5% Chlorella powder;

3= Cheese added with 1.0% Chlorella powder; 4= Cheese added

with 2.0% Chlorella powder.
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Table 1. Chemical composition of the Appenzeller cheese
added with Chlorella powder

(unit : %)
Treatment

Component

T-0” T-1? T-2” T-3¥
Moisture 18.91 22.76 23.85 22.61
Crude ash 435 3.36 2.89 3.39
Crude protein ~ 28.05 27.56 26.98 28.43
Crude fat 38.39 36.75 3595 30.06

D Control cheese, ? Cheese added with 0.5% Chlorella powder,
9 Cheese added with 1.0% Chlorella powder, ¥ Cheese added
with 2.0% Chlorella powder.

Lactic acid bacteria
count(Log CFU /g)
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Fig. 2. Changes of lactic acid bacteria count during the ripening
period of Appenzeller cheese added with Chiorella
powder.

@-¢ Control cheese, @-@ Cheese added with 0.5% Chiorella

powder, and A-A Cheese added with 1.0% Chlorella powder, -

B Cheese added with 2.0 Chlorella powder.
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Fig. 3. Change of pH during the ripening period of Appenzeller
cheese added with Chlorella powder.
&-¢ Control cheese, @-@ Cheese added with 0.5% Chlorella

powder, and A-A Cheese added with 1.0% Chlorella powder, IB-
B Cheese added with 2.0% Chlorella powder.
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Fig. 4. Change of NCN during the ripening period of Appen-
zeller cheese added with Chlorella powder.

@-¢ Control cheese, @-@ Cheese added with 0.5% Chlorella

powder, and A-A Cheese added with 1.0% Chlorella powder, Il

B Cheese added with 2.0% Chlorella powder.
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Fig. 5. Change of NPN during the ripening period of Appen-
zeller cheese added with Chlorella powder.

@-¢@ Control checse, @-@ Cheese added with 0.5% Chlorella

powder, and A-A Cheese added with 1.0% Chlorella powder, Il

M Cheese added with 2.0% Chlorella powder.
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Fig. 6. Slab-gel polyacrylamide electrophoresis patterns(pH 9.2, 7.0% gel) of Appenzeller cheese added with Chlorella powder.
A : Whole casein, B-E: Control cheese ripened for 4, 8, 12and 16 weeks, respectively; F-I: 0.5% Chlorella cheese ripened for 4, 8, 12
and 16 weeks, respectively; J-M: 1.0% Chlorella cheese ripened for 4, 8, 12 and 16weeks, respectively; N-Q: 2.0% Chlorella cheese

ripened for 4, 8, 12 and 16 weeks, respectively.



530 a2 FE8)A] A 267 Al 45(2006)

Table 2. Organoleptic evaluation of the Appenzeller cheese added with Chlorella powder

] Treatment
Test item o ) e 73
Taste 2.83+1.04° 2.44+0.86™ 2.39+1.04% 2.00+0.91°
Appearance 3.94+1.00" 3.1120.90" 2.39+0.98° 2.39+1.09°
Flavor 3.22+0.81° 2.83+0.79" 2.56+0.86" 2.28+0.67
Texture 3.2840.89" 2.78:0.81% 2.56+0.98% 2.1120.83°

" Control cheese, ¥ Cheese added with 0.5% Chlorella powder, ¥ Cheese added with 1.0% Chlorella powder, ¥ Cheese added with 2.0%

Chlorella powder.

"¢ Means with different superscripts in the same row are significantly different (p<0.05).
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