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Development of Korean—Brand Cheese Added with

Traditional Medicinal Liquors
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SUMMARY

I. Title

Development of Korean—Style Brand Cheese Added with Traditional Medicinal

Liquors

II. Purpose of research and its background

This research was performed to develop Korean style natural cheese adding
functional compounds from traditional liquors and to apply in farmstead cheese
manufacture.

In Korea, cheese market grew rapidly since the year of 1990, and cheese
consumption had also been increased as 72,000 M/T in the year of 2006, about
1.5 times comparing to the year of 2002. However, consuming market cheeses
are processed cheeses like Mozzarella cheese being consist of 100% imported
materials or cheese analogues for food stuff, which caused the gross loss of
the national economy.

A little amount of natural cheeses were consumed in Korea caused by its
strong and sharp taste in a view of Korean consumer. Korean consumers could
not adopt the western—type cheese flavor, thereby the most of cheeses were
not satisfied against Korean consumer needs. Therefore, it is important to find
out acceptable flavor for the consumers. It has been known that the cheese
flavor is dependent on the degree of fermentation process and by adding
material resources. Furthermore, Korean people realized on the lifestyle of
health and substantiality(LOHAS) trend. Many people look for the functional
and safety food with high quality involved in hygiene, environmental friendly,
high nutrition and free of antibiotics. This study was focused on optimizing
cheese flavor for the farmstead cheese manufacture; Approaching to the
LOHAS trend of Korean people by adding with Korean natural useful
resources.

Korea dairy industry started on the early 1960's, and milk products have
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increased in the market, expending considerably nowadays. However, it makes
a big trouble in the dairy industry because Korean consumers could not drink
a large amount of market milk caused by a lactose intolerance symptom (LIS),
less than 300ml per day, and surplus raw milk were brought out.

Korean milk companies used about 69 percent of raw milk for fresh milk
products and surplus raw milk amount to 730,000 M/T. Dairy industries
consumed surplus raw milk about 360,000 M/T to produce baby milk powder in
the year of 2006, thereafter surplus raw milks of 370,000 M/T, amount to about
37,000 M/T cheese products, were not used. It can be processed to natural
cheese. If surplus raw milks are processed as a natural cheese for domestic
consumers and for export, the problems of surplus milk accumulation would be
decreased. On a while, the surplus raw milk was purchased at low price as a
half of normal price (average 300 won/L against 760 won/L ), so many dairy
farmers requested the grading price system to the government. However, there
are no solution against the increasing milk consumption in Korea. It can be
suggested that the graded price milk would be changed to a value—added milk
products, and the Korean dairy industry could be progressed.

The cheese manufacture by farmstead scale cheese factory in the national
wide was suggested against these problems. Another suggestion was
developing the standard cheese processing for the farmstead cheese (artisan
cheese) added with functional resources using in traditional liquors.

Korean style natural cheese containing functional and medical components
can be applied for the expansion of farmstead—scale cheese manufacturers.
However, its standard manufacturing process did not set up. Therefore, this
study was carried out to provide standard processing methods for farmstead
cheese manufacturers and to prepare optimal conditions for artisan cheese
added with functional resources from traditional liquors having medicinal effects
and physiologically active functions.

Current research was conducted to use Korean traditional alcohol in natural
cheese to develop Korean style natural cheese products, which the flavor is

suitable to Korean consumers’ palate while the quality meets western countries’
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tradition. If development succeeded, it will reduce the amount of excessive milk
and use milk more effectively than making dried milk and positively contribute
to agricultural business. Also, we would like to provide an option of using

Korean traditional liquor in Korean style natural cheese for cheese production.

IT. Contents and scope of research

This study was performed to develop Korean natural cheese added with
medicinal liquor traditionally brewed in Korea and to provide dairy farmers the
standard manufacturing process of natural cheese. The contents and scope of
this research are as follows:

1. Screening and selection of Korean traditional liquor containing functional
compounds which can be used for natural cheese manufacture

2. Development of the Korea brand—cheese using Korean traditional liquor

3. Screening and set—up of the high value—added functional compounds present
in Korean traditional liquor

4. Analysis of the residual contents of the functional compounds added to
cheese during the ripening period

5. Establishment of the optimum ripening condition and mixing ratio of
functional liquor to base cheese

6. Investigation on shelf—life, storage stability and consumer's acceptance of the

developed natural cheese

IV. Major results and recommendation for their

utilization

1. Results of research development
This research was conducted to provide the typical Korean style natural

cheese making process added with medicinal liquor and to manufacture on

farmstead small scale cheese factory using the regional useful resources, which
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suggest the consistent development of Korean dairy industry. The results were

summarized as follow:

<The 1st year>

Korean natural cheeses using medicinal liquor including Sansamju—, Sansamju
Gouda—, and Bokbunja Colby—cheeses were prepared and changes in chemical,
microbiological and sensory properties of cheese during ripening and maturation
were investigated. Appenzeller cheese (Switzeland), Gouda cheese (Netherlands),
and Colby cheese (U.S.A.) were used as base cheese for Korean natural cheese
preparation because of their favorable taste to Koreans and easy maintenance.
Korean natural cheeses were prepared by adding Sansamju, Sansamju, and
Bokbunjaju to fresh milk at 2, 4, and 6%, respectively, and then ripened.
During ripening changes in proximate composition, the contents of functional
compounds, and sensory properties were investigated. Base cheese without the
medicinal liquor was also prepared as a control sample and compared with
other natural cheeses. All cheese samples including the control were stored in a
cold room (14°C, R/H 95%) for 4 months. Changes in viable cell numbers, pH,
the water soluble nitrogen (WSN), non—casein nitrogen (NCN) and non—protein
nitrogen (NPN) contents were determined during ripening. Furthermore, slab-
gel polyacrylamide electrophoresis patterns of cheese protein, the contents of
functional components originated from medicinal liquor, and shelf—life were
investigated. Experimental results were summarized as follows:

Degree of protein degradation was higher in cheeses with Sansamju,
Sansamju, and Bokbunjaju compared to control. Especially, it was remarkably
high in cheeses with 2.0 and 6.0% Sansamju. On the other hand, the WSN and
NCN contents in cheeses remarkably increased after 6 to 12 weeks of ripening.
The contents of nitrogen compounds in cheese increased as the addtion level of
Sasamju increased. Saponin rich in Sasamju seems to accelerate growth of
lactic acid bacteria (LAB). Consequently, the contents of nitrogen compounds
would be increased by continuous supply of LAB and proteinase during cheese
ripening.

The contents of nitrogen compounds in cheese increased in proportion to the
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addition level of Bokbunja. It showed that shortening the ripening period and
development of Korea brand—cheese with mild taste would be possible by
controlling the addition amounts of Bokbunjaju.

With an exception of cheese with Sasamju at 4%, pH of all natural cheeses
ranged from 5.2 to 5.7 close to the optimum pH for Appenzeller cheese. Cheese
with Bokbunjaju showed the pH range of 5.1~5.5 close to the optimum pH for
Colby cheese. These results indicate that addition of Korean medicinal liquor
could be effective to develop Appenzeller and Colby—type cheeses which
Koreans generally prefer.

During ripening there was no difference in viable cell numbers between
cheeses with Sasamju and Sansamju and control except the ones with Sasamju
and Sansamju at 2%. Viable cell numbers in cheese with Bokbunjaju slowly
decreased during 6 upto 15 weeks.

Saponin analysis by HPLC showed that RG (FR2) was the first—highest
components in Sasamju and Sansamju while Rb (Frl) was the second—highest
one. This result indicates that the structure of saponin can be changed during
fermentation and heating. It also suggest that saponin originated from Sasamju
would be transformed to other compounds during cheese ripening.

The desirable addition levels of Sasamju and Sansamju were 2 and 6%,
respectively, based on the ripening time, growth of LAB, and the residual
saponin content. Further study on sensory properties of cheese 1s needed for
development of commercial cheese products.

Bolbunjaju contained 15~18% alcohol, 0.82% total acids, 0.1% volatile acids,
0.02% fusel oil, and 1.8% TDS. The alcohol content in Bolhunjaju used in this
study was 15%.

The contents of polyphenols in cheese with Bokbunjaju at 2, 4, and 6%
before ripening were 10.4, 19.3, and 30.8 mg% (tannic acid equivalent),
respectively, showing an increase in the polyphenol contents due to addition of
Bokbunjaju. These polyphenol levels of cheese gradually increased during
ripening. Hydrolysis of casein protein at the initial ripening stage and loose

matrix of cheese may result in an increase in extraction efficiency for
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polyphenolic compounds. These results suggest that antioxidant activities and
storage stability of cheeses could be improved by controlling the ripening

period.

<The 2nd year>

Six traditional medicinal liquor, Gaciogapiju, Chickju, Sansuyuju, Sanmeruju,
Seokryuju and Maesilju containing plenty of functional compounds, were used
for preparation of Korean natural cheese. Degree of degradation of protein in
cheese was determined analyzing NPN, NCN, and WSN. Changes in pH, viable
cell numbers, electrophoretic patterns during cheese ripening were investigated.

As ripening progressed, the NPN, NCN, and WSN contents in cheese
gradually increased and the number of bands observed from electrophoretic
patterns increased due to protein degradation. As the addtion levels of
Gaciogapiji, Chickju, and Sansuyuju increased, degree of protein degradation
increased. These results indicate that Gaciogapiji, Chickju, and Sansuyuju are
effective to increase growth of LAB producing proteinases which hydrolyze
protein in cheese. The WSN content was higher in cheese with Sansuyuju
while the NPN content was higher in cheeses with Gaciogapiju and Chickju
compared to control. The pH values of cheese with Gaciogapiji, Chickju and
Sansuyuju were slightly lower than that of control and showed the range of
5.2—5.5 close to the optimum pH for Gouda cheese (5.2).

Chick (Pueraria), raw material of Chickju, has been known to have plenty of
polyphenolic compounds having strong antioxidant activities. Chickju used for
cheese preparation contained 12.5% alcohol, 0.63% total acids, 0.02% volatile
acids, 0.05% fusel oil, 2.8% TDS and 1.9% polyphenolic compounds. Seokryu,
ingredient of Seokryuju, has been reported to have plenty of isopelletierine,
tannins, and anthocyanins well known as functional compounds. However,
Seokryuju used in the present study for cheese preparation contained 12—15%
alcohol, 0.98% total acids, 0.16% volatile acids, 0.01% fusel oil, 0.18% TDS, and
0.64 mg% anthocyanins, but alkaloids and tannins were not detected. Therefore,
in this study, we focused on change in the anthocyanin contents as a

functional component.
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The contents of NPN and NCN in cheeses with Sanmeruju, Seokryuju and
Maesilju remarkably increased during upto 9 weeks. It indicates that
Sanmeruju, Seokryuju and Maesilju positively affected LAB growth and
activities of protenases. The pH values of cheeses with Sanmeruju, Seokryuju
and Maesilju were relatively lower compared to that of control during the
overall ripening period. It is considered to caused by rapid growth of LAB in
the presence of growth factors in traditional liquors during ripening. Cheese
added with Seokryuju showed the higher TBA values compared to other
natural cheeses with Sanmeruju and Maesilju. It may be due to the relatively
low content of polyphenolic compounds in Seokryuju compared to Sanmeruju

and Maesilju.

<The 3rd year>
Part 1: Preparation of cheeses with Podoju, Leeganhju and Songyiju

Three traditional medicinal liquor, Podoju, Leeganhju, and Songyiju, were
used for preparation of Gouda cheese. Degree of degradation of protein in
cheese was determined analyzing NPN, NCN, and WSN. Changes in pH, viable
cell numbers, electrophoretic patterns during cheese ripening were investigated.

As ripening progressed, the NPN, NCN, and WSN contents in cheese
gradually increased and the number of bands observed from electrophoretic
patterns increased due to protein degradation. Also, pH and viable cell numbers
of cheese with Podoju, Leeganhju and Songyiju increased as ripening time
increased.

The NPN (12% TCA), WSN and NCN (pH 4.6) contents in cheeses with
Podoju, Leeganhju and Songyiju gradually increased during ripening. However,
there was no significant difference in the contents of nitrogenic compounds
between cheeses with Podoju, Leeganhju and Songyiju and control cheese.
Degree of protein degradation was lower in cheeses with Podoju, Leeganhju
and Songyiju than control cheese. The WSN, NPN, and NCN contents were
higher in cheese with Podoju than the ones with Leeganhju and Songyiju.
Podoju, Leeganhju and Songyiju were good to accelerate growth of LAB and

keep proteolytic activities during ripening.
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In overall, there was no difference in sensory properties among all cheeses
samples including control. However, the sharp/bite taste of cheeses with
Leeganhju and Songyiju was was slightly different from that of control. Strong
fermented taste was detected in Gouda control cheese rather than cheeses with
Podoju, Leeganhju and Songyiju. On the other hand, cheeses with Leeganhju
and Songyiju showed a strong sweet taste.

Lipid oxidation in cheeses with Hutganamuju, Songyiju, and Leegangiu was
determined by TBA analysis. There was no significant difference in the TBA
values among cheeses samples including control during the initial 10 weeks of
ripening. After 15 weeks of ripening, the TBA values were significantly
different among cheese samples, resulting in 0.285, 0.191, 0.373 and 0.538
mmol/100 g cheese for cheeses with Hutganamuju, Songyiju, Leegangju and
control, respectively.

MAP found in Tricholoma matsutake is an anti—tumor protein and attack
only cancer cells. Tricholoma matsutake is the main ingredient for Songyiju, so

MAP can act as a functional component in cheese with Songyiju.

Part 2: Preparation of cheeses with Odiju, Hongju and Hutganamuju

Three traditional medicinal liquor, Odiju, Hongju and Hutganamuju, were
used for preparation of natural Gouda cheese. Degree of degradation of protein
in cheese was determined analyzing NPN, NCN and WSN. Changes in pH,
viable cell numbers, electrophoretic patterns during cheese ripening were
investigated.

As ripening progressed, the NPN, NCN and WSN contents, pH, and viable
cell numbers of cheese gradually increased. The number of bands observed in
electrophoretic patterns increased due to protein degradation.

The NPN (12% TCA), WSN and NCN (pH 4.6) contents in cheeses with
Odiju, Hongju and Hutganamuju gradually increased during ripening. However,
there levels were not remarkably different from that of control.

Cheeses with Odiju, Hongju and Hutganamuju were lower in degree of
protein degradation but higher in the WSN, NPN and NCN contents compared

to control. Odiju, Hongju and Hutganamuju were also found to accelerate
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growth of LAB and keep proteinase activities during ripening.

There was no significant difference in the overall sensory parameters among
all cheeses samples including control. However, the scores for sweet brown,
fruity, floral, buttery and sharp/bite taste were slightly different depending on
the type of liquor. Typical taste and flavor of Gouda cheese used as base
cheese were maintained in cheeses with Odiju, Hongju and Hutganamuju after
ripening. These results show that selection of appropriate liquor used for
cheese preparation is very important to improve sensory properties, especially
taste and flavor, of natural cheeses without loss of typical cheese flavor and
taste.

Compared to control, cheese with Odiju was higher in the contents of
moisture and ash while the Ca and Mg contents in cheese with Hongju and
the Fe content in cheese with Hutganamuju were higher.

Rutin and anthocyanins are the representative functional compounds in Odiju.
The rutin content originated from mulberry leaves was 1.36 mg%. Also, 17 mg
% anthocyanins was detected in Odi, which corresponds to 10% of pigments in
Odi. Anthocyanins having typical color and antioxidant activities are desirable
indicator of fuctional compounds in cheese with Odi.

Lipid oxidation in cheeses with Odiju, Hongju and Hutganamuju was
determined by TBA analysis. There was no significant difference in the TBA
values between control and cheese with Odiju at 4% during the initial 4 weeks
of ripening. After 16 weeks of ripening, the TBA values were significantly
different between control and cheese with Odiju by 0.343 and 0.471 mmol/100 g
cheese, respectively. Likewise, there was no significant difference in the TBA
values between control and cheese with Hongju during the initial 6 weeks of
ripening. After 16 weeks, the TBA values were significantly different between
control cheese (0.181 mmol/100 g cheese) and cheese with Hongju (0.373
mmol/100 g cheese).

Amperhopsin, present in Hutganamu (raisin tree), have been known to be
effective to prevent from hepatitis, fatty liver, cirrhosis, jaundice, and thirst.

Also, phenolic compounds such as shikonin found in Hongju have antioxidant
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activities. All these compounds can contribute functionality to cheeses prepared
using Hutganamuju and Hongju. Therefore, in this study, these compounds
were setting up for functional components for development of Korean natural

cheese with traditional liquor.

Part 3: Preparation of Gouda cheeses with Daempju, Songsunju and
Nokchaju
The addition of traditional liquors, Daeipju, Songsunju and Nokchaju, and

their effects on quality properties of natural Gouda cheese during the ripening
period were investigated. As a result of analysing viable cell counts, pH, water
soluble nitrogen (WSN), non—casein nitrogen (NCN) and non—protein nitrogen
(NPN) contents during ripening, the amount of soluble nitrogen compounds in
the prepared functional cheeses gradually increased during ripening process.
Cheese pHs were ranged as 5.18~5.5, and its values slightly increased during
ripening. The pH is not in correspondence with growth of LAB during
ripening. Viable cell numbers including lactic acid bacteria decreased in the
presence of in traditional liquors during ripening process. Slab-gel
polyacrylamide electrophoresis pattern of the sample cheeses showed several
degradation bands, resulting that casein protein in the cheese added with
traditional liquors increased after ripening.

Sensory properties of cheese samples including control Gouda cheese showed
that cheese flavors added with traditional liquors were significantly different in
the taste of fermented acid, floral, buttery, dairy sour and sharp/bite. However,
the item of grain flavor was detected only in the cheeses added with traditional
liquors. Similar taste of sweetness were detected between the cheeses added
with Daeipju or Songsunju and that of American style Gouda cheese.

Compared to control, cheese with Daeipju was higher in the contents of
moisture and ash while the Ca and Mg contents in control cheese and the Fe
content in cheese with Nokchaju were higher.

Catechin 1s considered to be the representative functional compounds in
Nokchaju contained green—tea components, polyphenols or tannins including

catechins, while experimental amount of moisture, protein, free amino acids,
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tannins, catechins and caffeins were 4.5, 5.56, 3.02, 13.9, 13.5 and 2.42%,
respectively. Among catechin compounds, EGCG is amount to 57.1% of total
catechins in case of green tea. The EGCG content in the cheese with Nokchaju
increased as ripening time increase. This result are desirable for give a
fuctionality to valuable cheese with catechins.

Lipid oxidation in cheeses with Daeipju, Songsunju and Nokchaju was
determined by TBA analysis. There was no significant difference in the TBA
values, about 0.02 mmol/100g cheeses, between control and sample cheese
added with Nokchaju during the initial one week of ripening. After 11 weeks of
ripening, the TBA values were significantly different between control and

cheese with Nokchaju by 0.11 and 0.08 mmol/100 g cheese, respectively.

2. Suggestions for application of research results

The uniqueness of Korean style natural cheese added with traditional liquors

were developed by the research for the farmstead scale cheese factories in

Korea. The developed cheeses are considered to be desirable to have mild

flavor, functional or physiological activate proprieties, in situation of looking for

LOHAS trend consumers in Korea. Following are list of our suggestions for

research application:

(1) The results can be provided to farmstead cheese makers the standard
natural cheese manufacturing procedure for Korean style natural cheese
containing functional components from traditional liquors. It is supposed to
accelerate expansion of farmstead cheese making groups in Korea.

(2) The results would be applied to develop regional artisan cheeses and
value—added cheese containing regional liquors called Yakyongju.

(3) From the research, 3 kinds of base cheeses were selected for farmstead
natural cheese. However, the addition level of each traditional liquor and
ripening condition need to be additionally optimized for production by
variable types of cheeses with desirable characters. Thereby, the several
kind of cheeses could be expanded in Korea, promoting for Korean style
cheese over the world..

(4) Tt would be helpful to support and consult the farmstead cheese makers in

the situation i.e. establishment of educational system.
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A A Eaka QAT EEF o2 3 S&F AH] AXAE I iAol AzF Af A
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=3

232 Er%&?jA 471 g9ow ﬂ%é}_ﬂ QAT olAl o]t &
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TAA = 54 T oAstel] mE F- 5T
AEgeT dus o83 A= AxA HA A7 A 8 A= AE
w5 A}

1) 43A4s R ¥y

(1)

(2)

THAA A AA SRR f7F AEFE IS S5t ARSEQ
ERQl 2] Xk (Holstein—Fri esian)& Ao Alds A/E 79 AH&sHA
.

A2 starteri= Rhodia food®] culture®} Chr. Hansen's®] cultureE 10% %
Y EAFE 95C, 3083 HEstar W¥zhe 5 Rhodia food9] culture<}t
Chr. Hansen's® culture® #A&3st1, pH4.3~4.52 wj7}x] wj3t Starter
CultureE A|zZste] YR ASH AL&3199tt. =, Appenzeller cheese:
Visbyvac ®DIP (Lactococcus lactis subsp. lactis, Lactococcus lactis subsp.
cremoris, Lactococcus lactis subsp. lactis biovar. diacetylactis, Streptococcus
salivarius subsp. thermophilus, Lactobacillus helveticus, Lactobacillus lactis= T~
AJ ¥l E3t5, Danisco Cultor Co., Denmark)®} KAZU 300(Lactococcus lactis
subsp. lactis, Lactococcus lactis subsp. cremoris, Lactococcus lactis subsp. lactis
biovar. diacetylactis, Lactobacillus delbrueckii subsp. bulgaricus, Lactobacillus
helveticus, Cheddar cheese= Danisco CultureAl2] Visbyvac Probat

505(HM505, 2005) (Danisco., Denmark, www.danisco.com : Lactococcus

lactis subsp, Laccococcus lactis subsp. cremoria, Lactococcus lasctis
subsp. Jactis biovar. diacetylactis, Leuconostoc mesenteroides subsp.

cremoris)S ©o]-&3te] A 23T}
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4) A=z9 F2 £4
(1) A=9 B 54

=4 T Ads Wste 3FRid AAdow AAbsGl Alae A9
(saline) ¢} x| =e] AAR-LJoA AAFG A RS 2:19 HEE FH& FHR 2
#+27] (M. Zipperer GmbH, Etzenbach, Germany)Z AR&3&le] 20C3alollA H%
%21 20,000 rpmO. 2 287F # 28 3k wHE B2)8}o] Richardson(1983)<] ¥
o wa} 107 34 I MRS HiA|E ©]-83}] standard plate countH o= 37Tl
A 48217 vl ¥ 5= colony =7F 30~3007] W2 vehd FRS skl Al=6)
At

e

4B

=

(2) A1=¢] pH 54

A= %4 F pHe A SHAUY sdg oz A2 A5 (saline) 9 A
ZZ 2:19)H] & (saline : cheese = 20 ml : 10 g)& ®3& tubecl 2o #2771 (M.
Zipperer GmbH, Etzenbach, Germany)Z £ %<1 20,000rpml 2 287 23
t}S- pH meter(Istek Model 720p, Korea)E AF&3ste] 35 7t4 o2 155 B¢ 7
Al QL ®iskE SA skl

=) &

d = = dilE BelasS =AHstE 12% TCA(Trichloroacetic acid) 7}
44 8] oe AA43}3E(Non Protein Nitrogen, NPN)Q| Al wsl=
Vanderpoorten® Weckx(1982)¢] ol wa} AAE T ofx}st &AL Hull
(1947)9] el whe} st

(4) pH 4.6 7184 AL3F=

2= aA % pH4.6 7184 2 43}8HE(Non Casein Nitrogen, NCN) 2] 7 A & <]
W= O'Keeffe 5(1976)2] Wiol wal X2 5 goll SHS 20 mE ¥ar §2
2 A3 A AN T ATAS Hull(1947)2] ol ulel A s

)
A= &4 T 584 A4sFE (Water Soluble Nitrogen, WSN)2| Al A<
5 )]

-
goll S 20 mE B 2 R wHE AN F Aeds
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Hull(1947)9] Wi o g sttt

(6) PTA — 7}A A2 3o =

22z Fo] Folu Al &S 5A435= PTA (Phosphotungstic acid soluble
amino nitrogen) < Fristers(1989)3} Bae%} Park(1994)9] HWhyof wel X = AR
7.5g% At THT 30mlE P #E ¢ F Hull (Hull 1947)°] o= A=

(7) AAsdES] AF A9 1554

A= =4 T F 9 Fare 7 AasdE JFS Bae9l Park(1994) 9]
RS WM 83lo] Tyrosines HEFEZE R dlo] 5 A3 A28 o ALE
sl T

(8) SDS—polyacrylamide gel electrophoresis (SDS—PAGE)
A T aE BeE 54357 98] AAlE SDS—polyacrylamide gel #7]
T A B2 Laemmli (1970)9} Creamer(1991)2] ol A3 A A5 T,
A AZAFHNL ) =ZAH 0.3g9 12% TCA 6mlE 7}ste] A A 7]32 Whatman No.
42 AR 2 oyl on o3 FHEL 0.076M Tris—citrate buffer (pH 9.0)¢l
°F 30mg/ml F==E &3AZTE 9 &3NS HA7]1YE electrode bufferel] 48A17F
FA (4CHA71AL o] Z1E 40nE F3He] SDS sample buffer(x5) 10ul 9} 4] 3%
Bl WS A7l § A7IdE AlRE ARSI T e A5 Fol=
25mle] separating gelE A1 30~60E7F Fo] gelS ZA HEAT}. Stacking
gel solutions WHE©o] oju] & separating gel 9o F31 combE ZZo} 30% A
T For, dAo] duxy gelS H7|GE Ao %A Tl Gel running tankol
A2E & upper tank®t lower tankol tank bufferE #+=t} Sample 10ulS A&
Tl loading.3 %, 1.5mm gel® A% 30mA°] L33 sampleo] v}go] & uwj7}
A A7195= AT

A719% Al geld pH 8.89 15% =& AMgstalon ¥ S4& i
FadMZA 2= whole casein® markerE A3t A7) 950 945FH gel
Coomassie Gel Stain €402 HA3 v}5 EAl8Norz galst & AxEe 3}

e,

-
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2 5009 AT Az g2 Y A (C Janceolata liquor, CLW)E T AF
Sttt 9ok AT Al dEE o] &= AMEES SIS gl TSt
of dut ARG B3 Ay SRS Hd 81%, 2H4WAL 2.1%, 7144 FHEAAL
& (Nitrogen Free Extract, NFE)< 13.3%, ZA U< 0.5%, 3| &L 0.6%, 29+
25%§/\-] T} ul A 6}3&0] \%—0 Jqo]L]. /\OH;H 4_0_@ NFE @%\:o] E%’-P: Zﬂo] l_5'_7go]

R

%)
of #Z g= Aow Adty FAIE opdl e} 2] =o /‘}30}04 A=Az HAHx21e

8 7154 0] Holual AlgEoA & L APBETE sk

Sarele] Ao & W FAE =
= Kessler 5 (1990)2] W& /MAst &Hd 71 A5dolA Al
7F <sAsH A (14°C, 90~95% R/H) 35Fmjt} <=
A= AZE AALDGol] AT 2, 4, 6% (LA 14~15%)9F HASF=
(8, 6, 4%)3F F A2 (63C, 304)3kaL 143 32CE ¥7h, X = Yo

vlE Y Z~elE (ALP—-DIP D(CHOOZIT Alp D, 2005) <Danisco., Germany,
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Lactococcus lactis subsp, cremoris, Laccococcus lactis subsp. lactis,
Lactococcus lasctis subsp. lactis biovar. dracetylactis, Streptococcus salvarius
subsp. thermophilus, Lactobacillus helveticus, Lactobacillus lactis>¢} EZAL®
Dried KAZU 1, 2005 <Rhodia Co., France, Lactococcus lactis subsp. lactis,
Lactococcus lactis subsp. cremoris, Lactococcus lactis subsp. Jactis biovar.
diacetylactis, Lactobacillus helveticus>)5 22 25 (1.5%), 3057F v ksk & &
Y (Chr. Hansen Co. Denmark)S #7}8te] (19ml/100kg) 2 A T S5 A=
T 0.8~1.0mm A7= A F 17 o] A3 wk, 7h4(10%) 34 S A3 of

J0R7VF W F 4 AL o] g3le] ASE AA ¥ vhg FHL wAsL
2, 48 5 o 97 SA s

2) AHAIFE AN A= A F TAWE BY



— AMEE HUEE ofdllAe] X =E SASHHA A4 T dwE FEE (12%
TCA 7}F84 3}3=(Non protein Nitrogen(NPN)), pH4.6 7184 A A 3}3E(Non
casein Nitrogen(NCN)), =84 ZAA3}3E(Water soluble Nitrogen(WSN))% <]
A T WS 54, pH, Avs WSt 9 AV Waks A3 A
NPN, NCN, WSN, pH & Aol ddgo] wet JxpA o sato] YEs

A M= Algko]l A astel whet & 13

==

oh g B EE B A7 el
T5 YEHE bandEo] BeldS & & Atk A 54 Aot A A4
e S Btk 7] DB 54713 ARl uet ARE HUbEe] BE
5 bands°] TS & F AT

AR FTE ol A Y A =9 A V|F F AASgHE Wske Fig. 1-4004]
o} 3ol A= wAo]l o] wel g 27k dojuk NPN, WSN, NCN, pH

So ol Frkstel ekt

50
o
2 40
n
o
230
©
£ 20
o)
(@]
5 10
S
0
(1ES 3F 65 9F 107

Weeks

Fig. 1. Changes in NPN during the ripening period of Appenzeller cheese supplemented
with CLW.

€ —@; Control cheese (CLW—0), ll—M; Cheese supplemented with 2.0% Codonopsis

lanceolata liquor (CLW—1), A—A; Cheese supplemented with 4.0% Codonopsis

lanceolata liquor (CLW—-2), @—@®; Cheese supplemented with 6.0% Codonopsis

lanceolata liquor (CLW—-3)
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Changes in WSN during the ripening period of
supplemented with CLW. Symbols are same as Fig. 1.

125

Appenzeller

N Wb OO N O ©

Micro gram of tyrosine/g

=

Weeks

Changes in NCN during the ripening period of
supplemented with CLW. Symbols are same as Fig. 1.
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Fig. 4. Changes in pH during the ripening period of Appenzeller cheese supplemented
with CLW. Symbols are same as Fig. 1.
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Fig. 5. Changes in viable cell counts during the ripening period of Appenzeller cheese

supplemented with CLW. Symbols are same as Fig. 1.
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(=)
Start slot —
a—casein —
B—casein —

as—casein —

(+)

rt+*+*?**?r?? T
A B C D EF G H I J K L M N O P Q

Fig. 6. Slab polyacrylamide gel electrophoretic patterns (pH8.6, 6.0% gel) of
Appenzeller Cheese supplemented with CLW.
A:Whole Casein B:After 0 weeks (control) C:After 4 weeks (control)
D:After 8 weeks (control) E:After 12 weeks (control)

F:After 0 weeks (2.0%) G:After 4 weeks (2.0%)
H:After 8 weeks(2.0%) L:After 12 weeks (2.0%)
J:After 0 weeks (4.0%) K:After 4 weeks (4.0%)

L:After 8 weeks (4.0%) M:After 12 weeks (4.0%)
N:After 0 weeks (6.0%) O:After 4 weeks (6.0%)
P:After 8 weeks (6.0%) Q:After 12 weeks (6.0%)

AT BANES e ste] A% ofAAY A=) #iFA AsHE Table. 13}
ol Ehuth. ofelsh wol AMFE WG M=ok thxT Aol A Foid
ol UbEhbA Rtk AFFE AR AZel A R tha e H5E 0
°© A
A

i
-

=

SHATE 1 F 6% A7 HAETF EA UEhdth ol AR} ol 28 Aoz A}
Huf AR o] Fol A= S50 Fe AR Fe ASANAFTORA g A
Zo] §luhe] w= =7 @ o= Az}

ot

Table 1. Sensory evaluation of the Appenzeller cheese added with Codonopsis

lanceolate liquor

Treatment
CLW-0" CLW-1% CLw-2 CLW-3"
Taste 4.25 £ 0.53"  3.03 £ 0.57° 3.98 + 1.02* 4.19 £ 0.47"
Appearance  3.28 + 1.05” 3.57 + 0.45° 3.10 + 1.65* 3.85 + 0.21"
Flavor 3.57 £ 1.04* 3.82 + 0.73" 3.18 £ 0.78°  3.58 *+ 0.57"

Texture 3.84 + 0.89° 256 + 0.88" 3.74 £ 0.59™  3.68 + 0.26°
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1) Control cheese, 2) Cheese added with 2.0% CLW, 3) Cheese added with 4.0% CLW, 4)
ul

Cheese added with 6.0% CLW.
#* Mean (standard deviation), Mean with different superscripts in the same column differ

significantly by Duncan's multiple range test (P<0.05).
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1) A A=94 A=

Mt Az AACA 7 e A JE 24 degs (= 5 3}140]111
164171 @& =9] FR-AH9¢ 2HEW 9% Gouda "H&9] ©]

ol Fi geFo] 30~40%, A3
= gy 484 de tH3EAR! Dutch type x|=o|t} o]2lgh 7}
= Kosikowski®}t Mistry (1997)"2] WS /zste] £-W f71a A5l Al
o] 1253 SASEA (14T, 90~95% R/H) 3Fvich A4 4 F a3gt
ZAEgiTh Al A s 5ol Akl HIEH(2.0%, 4.0%, 6.0%)< 2Elste] 7t
| & HEY] A2 (63C, 30%)S skal 41453] 32C= Y7, A4 ~EHH

<Probat 505 (Lactococcus lactis subsp. lactis, Lactococcus lactis subsp.

i kN

N

cremorla, Lactococcus lactis subsp. Jactis blovar.diacetylactis, Leuconostoc
mesenteroides subsp. cremoris) Wisby Co., Germany>Z HA3(1.0%)3F>] 60&7F

vjeksl F HAA}F A (Chr. Hansen Co. Denmark)S 7}t (19ml/100kg) -2 31A]

0.8~1.0cn 7|2 Adkale] 3047 32Cel A wykS AAjate] 1
A A7 (pH 6.2)E 3 F 30w3kel 2A 38C/HA 7h28h awkdth, oelan
% P FAE ASEOAA AAS ] WE WA
FA9 dujetzhs 3083 AAl & & Kadovac E=o st oF 2417 2 ¢
5 AAgT o] F At H7F A =E 7ol e Yol T ted 2=
A el 20% A58 (8A/ke)ol 7HE - oF 3UHER Akl
* F.V.Kosikowski and V.V.Mistry 1997. Cheese and Fermented Milk Foods.

F.V.Kosikowski, L.L.C.Virginia
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tyrosin

O 1 1 1
0 3 6 9 12

Ripening period (weeks)

Fig. 7. Changes in water—soluble nitrogen of Gouda cheese supplemented with
Panax ginseng C. A. Meyer liquor.

€ —@:Control cheese (PGML—-0), ll—M;Cheese supplemented with 2.0% Panax

ginseng C. A. Meyer liquor(PGML—1), A —A;Cheese supplemented with 4.0%

Panax ginseng C. A. Meyer liquor(PGML—-2), @—@;Cheese supplemented with

6.0% Panax ginseng C. A. Meyer liquor(PGML—-3)

14
12
10

tyrosin
(u8/g)

0 3 6 9 12

8
6
4
2
0

Ripening period (weeks)

Fig. 8. Changes in NCN during the ripening period of Gouda cheese supplemented
with PGML. Symbols are same as Fig. 7.
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Ripening period (weeks)

Fig. 9. Changes in NPN during the ripening period of Gouda cheese supplemented
with PGML. Symbols are same as Fig. 7.

pH

3 1 1 1
0 3 6 9 12

Ripening period (weeks)

Fig 10. Changes in pH during the ripening period of Gouda cheese supplemented with
PGML. Symbols are same as Fig. 7.
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Lactic acid bac
(Log CFU/g)

0 1 1 1
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Fig 11. Changes in viable cell counts during the ripening of Gouda cheese

supplemented with PGML. Symbols are same as Fig. 7.

(=)
Start slot —
a—casein —
B—casein —

as—casein —

(+)
Lt |

A B C D E F G H I J K L M N O P Q
Fig 12. Slab polyacrylamide gel electrophoretic patterns (pHS8.6, 6.0% gel) of Gouda

Cheese supplemented with PGML.
A:Whole Casein B:After 0 weeks (control)  C:After 4 weeks (control)
D:After 8 weeks (control) E:After 12 weeks (control)
F:After 0 weeks (2.0%) G:After 4 weeks (2.0%)
H:After 8 weeks (2.0%) [:After 12 weeks (2.0%)

J:After 0 weeks (4.0%) K:After 4 weeks (4.0%)
L:After 8 weeks (4.0%) M:After 12 weeks (4.0%)
N:After 0 weeks (6.0%) O:After 4 weeks (6.0%)

P:After 8 weeks (6.0%) Q:After 12 weeks (6.0%)
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}bSe M=ol pHE| W AZTIE ETRT 0FRE 1257

A EE AFe BAlA 659 E 1257 e s BeFa glvh 54
< @A B3 % HAMES Slab—polyacrylamide gel H7]9 %ol <& 0~125 &<t
45 AR AT AER AASIon, Fig. 12 oA He wpel o] A
A7 AzgodlA dx7 A=t & gl faes Yehlls 99 bands
& BT EA Ak R AR =250l A= w4 A A=UR =
A gy gagye] Aol duer JFS Fol AT I 7%
< AT 5 AMH

Table 2. Sensory evaluation of the Gouda cheese added with PGML

Treatment
ML—0" ML—1% ML—2" ML-3"
Taste 2.95+ 0.52°  3.12 £ 0.51" 3.36 £ 0.26° 3.19 + 1.21°
Appearance  2.70 + 0.84*  2.88 + 0.34" 3.07 + 0.78" 2,93 £ 0.29
Flavor 2.82 + 0.96° 3.10 + 0.84* 3.28 + 0.81" 2.98 + 1.00°
Texture 3.10 £ 0.81°  3.17 £ 0.71°  3.20 + 0.67° 3.27 + 0.78"

% 1)

Control cheese, ? Cheese added with 0.2% PGML, ® Cheese added with 0.4
PGML, ¥ Cheese added with 0.6% PGML

#* Mean (standard deviation),) Mean with different superscripts in the same column differ
significantly by Duncan's multiple range test (P<0.05).

ARbEe] HTbEE dElste] Alzxgh Jheth A =9 s A= Table. 29
2t otgol Zo] ARtEE Hbe A= RF 7 dEEe A we HATFE
HPou Fo4 ol HolA ¢rskty 74§t A= drele] fJure] b @
= Az=EHA 240 oA xRt FIMl A 58] 0.6%°0A4 M w=S @k
VER A 9 frojabs HolA gkt gt o3, FudA e diRzTET Hb
0.4% 7V A7t & Ao 2 Ykt

Bypaeta s eyl Aokl A4sHed ko7t 3m AE, F& 749}
e sl uglth Guls Be dm BALL PelAn dmiE ok
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ohowhd e 6~70l AHA e % AFSw v Bue BEgela @
o EEAE o R @A WEF FAS cpIBEAL BEFY EYs
2 Bgstel gub WAE BEAWLTIHT 2ok BPAAE BRA G o
Aul, % g% HAS AgSE o EREE NRE A% O EE REH
of & Wl & Wk oheh olwAlel Eol Qi W), A7) REOR AR §
4, AGRE, WA 2 A5 S Eolu 42 WA S0, e A shu

iAo grdte A L3 (43%), $3(8%), AT (6.5%), 2

QL f71AkoE B, AR, el A, AZEA, AEAe Fheke e

)

A&, GEAIQE, AstAloldu] g A
¥ ook

HEEAo] g A e AFEAE vty 49 HEA Ao, &7,
219] phenolid 332 9 terpenoids 33tEol e @ Aol A7} o] Fofx A&

woly] duje] 80% acetone =EENAE 7F4 2314 tannin®l sanguiin H—6,
gallic acid F°] &2l, 54N, =7|olA+= F7
catechin®} procyanidin H—47} 289 v} 9lom 29 phenold 3g&Eo A3 A
ToAME 4F2 7FE81A tannin¥ 4% 9] flaconoidsE w7 HA3% ul At 1
o]l terpenoids A& 2 ®+= coreanoside F1, suavissimoside, nigaichigoside F1,
F2 Fol ®Hi Qth, HEape] kARl AF=2= Falekst (Vibrio cholerae), A3
Yt (Tubercle bacillus), BAEEA 1+ (Staphylococcus aureus) A4S A
e 2ol glttE Ao] BRuE QI estrogen FAFEANE, superoxide dismutase
FA12F8 2 xanthine oxidase O—,JX]#*C-LO] Ago] By vf gt}

oo} e EHREAFE X2 7 2, 4, 6% HIIFOEN HEAT HIF A=

=3
o fAbetsr, pHel W3}, %4 T v Fee, NPN, NCN, WSNe| gFe ®
3]

moi'

& tannin © %A epicatechin,

2 AFolA e HEE&2AF H7F A=W polypenole] FERISE ZAlste] <fla
o} 7)EAo] Fo® A =E futstar d=le] duke] Y= A =E JfEglow
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B Ao AMRSE BB (Rubus coreanus liquor, RCW)E £3EEA} o5z
gl (AE =3 AW F3E 811-7)o14 AakE AL FelxE sk

1) FA A=Y A=z

= 7] A= FH] A =E 1830 mH o] Al F o] 2 uhgo) A
FAEAT ] A =2E FESF] i A Ao FEgg EAo|wA] we
SAHE o] X=2E wu2 FAME X =(Farmer's cheese) 2tk H@t}h o] X =
o] AlxHAL Fro W79 pHel o277k Aty =9 Az a} BT
Zod, olu HFTAEE MAFH o §3 Ak wEE 31X A= vE
Atk A== HEe Ausy AAS AXAA F7FA Haet S AASE A
o] N& tat} Az F ¥ st 7~13TColA 1~3/ML3F A= 29
A 2E Aty Az A YdehE 5 2w ko] 548 e @1 2 FES
frakar glof wro]l £3lstal Hr=ele] =l Vo] AeE Aoz gyt
Az BAE v wA kst AlFe og {3 b ErE 2dEo] 28hdt A=
ol A HEAF o] § 7| EA=' Awsginh =9 Alx= Al R. Hill(2004)°¢] %
HE MAAA - F7H8 AFFelA Azste 1257 $438HA (14T, 90~
95% R/H) 3Fwlth AA A 4 F Wes Akt

#* A. R. Hill(2004) Welcome to Our Cheese Site .
Http://www.foodsci.uoguelph.ca/cheese/welcome.htm
A2 AzxeE BEAFE AAD5d 22 2.0%, 4.0%, 6.0%= HA7Fe 5 A4+

#(63C, 30)3t 21438 32C= W7k, A4 2~EE(EZAL® MAO11 <Rhodia

Co., France, Lactococcus lactis subsp. lactis, Lactococcus lactis subsp.

cremoris>)E AF(1.0%), 6087 kst & A Y (Chr. Hansen Co. Denmark)<

A7Vake] (19ml/100kg) & AI AT &a1d A=E 0.8~1.0aw A7 2 A3k 5 15
2wk, 2~3A 7839 C 744 7k whk & -3 9] pHYE 6.2~6.30] =Esld A=
o] ®E #§3 wjAIRY. A=dd 15Ce WE H7bste] 26 C7HA ¥ZAIZ o
S 1587F 2R ow wuls] Fi U A E9bo| TrenchE o] A== uy
MEFGS W8t 740 FHAA T A= FAS 0.2%7F H= AL A
7F 23 1 4 A9, 9AF 5 oF a3t A4S

2) BEEAE Mg v A=R9 54 F F2Ws £Y

i

HEWATE H7bst ] A =2E SASPEA 3HbEste] A9 WSN, NCN,



NPNGo| ©hid fafmst pH, Aus Wst 3 A7gs e w48l WA
=4 T BEAT AR Az dmd Bl Aol WSN, NCN, NPN€]
Ast7E S0 HEol 4 AFE wila HEAF Wb dxTel Hs
o ¥& Zejes vEbhlnh 3 534S b A= 4 5 A= pHek A
g WstelM 54 125 olF A& Aol wet HAp dsshs TR el
th 4T Aze gwd Einm FUE AT AU9E M= 4713
el wel EelEs YElE bandEol FAH WeldE & 4 gAdd

Lactic acid hacteria
(Log CFU/g)

1] 1 1 1
0 3 6 9 12

Ripening period (weeks)

Fig. 13. Changes in lactic acid bacteria count during ripening of Colby cheese
containing RCML.

€ —@: Control cheese, H—M: Cheese containing 2.0% RCML, A—A: Cheese

containing 4.0% RCML, @—@: Cheese containing 6.0% RCML.

=
g A2BFB(NPN)E gFol Zobshel vhebukeh, = wuld i
s SeAT A7t ﬂ%&?g} FASAY B2 A vehdoh 58] 4.0%9
6.0% H7b7F 2T £33 Ael= Al YEbt e, NPN¥ NCNejlA 65
B &4 1250 o FbEo] %A ymvh EAl Fobehs AES JeEhl
o} o3 A pH 4.6 F8A4 B2 £47)70e] A3} v Frhe,
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0 3 i1 9 12
Ripening period (weels)
Fig. 14. Changes in pH of Colby cheese containing RCML during ripening. Data

symbols are the same as on Fig. 2.

22T H7 A= 4 F pH ¥WstE 543 A3 Fig. 16.914 Be= ut
o} 2o} 2ot " Y A= pH7F 5.1~5.59 HYE fAFgoRN Fu) A=
°] A7 pHR! 5.29 frAFEE A3E UER X =] BEAF] H77 @Al B
e z=2A0 e FHe] =/ 7 ds B F3ih

X2 SAFo] AT WIE Fig, 17904 REniel o, BEREAFE A3
KeR

Azol e AR WEE 67714 txTe FAle ] BEe fASTIL 6~
155714 ket aE nold. BEaFel oW gESo A= £4 F A4
ol 24 oATonA fAAAe] raE Aow e} odd ogd A
R ) BEAgel 288 olwet £asn 5349 3 nAS A
= Ako] ZlujE Tk
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Fig. 15. Changes in water—soluble nitrogen of Colby cheese containing RCML

during ripening. Data symbols are the same as on Fig. 2.
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[T~ B T = B - =

Tyrosgine

0 3 i 9 12

Ripening period (weels)
Fig. 16. Changes in non—casein nitrogen of Colby cheese containing RCML

during ripening. Data symbols are the same as on Fig. 2.
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Fig. 17. Changes in non—protein nitrogen of Colby cheese containing RCML

during ripening. Data symbols are the same as on Fig. 2.

oo BEARE A Az A g gaAss S47109 A ne g
& bandE® AAEe] dETRTG ¥ wud PARde Uehigth 53 B8
AT ANG Hgol e A= A5 A7YE =

BRI} Giete oY b 7154 AREe A= 24 was 5457

(=)
Start slot —
a—casein —

B—casein —
as—casein —

(+)

rt+*???tr?r
A B C D EF GHI J K L M N O P Q

Fig 18. Slab polyacrylamide gel electrophoretic patterns (pHS8.6, 6.0% gel) of Colby
Cheese supplemented with RCML.
A:Whole Casein B:After 0 weeks (control) C:After 4 weeks (control)
D:After 8 weeks (control) E:After 12 weeks (control)
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F:After 0 weeks (2.0%) G:After 4 weeks (2.0%)

H:After 8 weeks(2.0%) [:After 12 weeks (2.0%)
J:After 0 weeks (4.0%) K:After 4 weeks (4.0%)
L:After 8 weeks (4.0%) M:After 12 weeks (4.0%)
N:After 0 weeks (6.0%) O:After 4 weeks (6.0%)
P:After 8 weeks (6.0%) Q:After 12 weeks (6.0%)
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A} (Table 3), tii oAl ZRkA 7
ZHE) Qo E3s Tk Ay EAd oA R #93 2olE KT EE
A AN F M SR we e R4 20% AR % 372, A9e
3.13, 31 3.54, A& 3.339] WIS wgto}t Hub 7k froldk xpol= gl
o @ A =9 ﬂﬂwﬂ*i% AN A 6%NA Tha 2o 371 wolr), =9

B X =e] Fvet %%X} Efre Tu7t Egye] Ao s Yehu
A AoE AtmEY, FF R HUte] Bt o B (R E) T AU
S Bo AR 24sta SAFES 2EsE F1E9 A3 2R3 Hoew
et Aot

Table 3. Sensory evaluation of the Colby cheese containing RCML

Treatment
RCML-0" RCML-1? RCML-2" RCML-3"
Taste 3.2740.96° 3.72+1.10° 2.51+1.07° 2.2940.85"
Appearance 3.07£0.19* 3.13%1.05" 3.5841.04° 3.76£0.99"
Flavor 3.09%1.12 ™ 3.54%+0.92 2.98+0.70 2.76%0.97
Texture 2.8940.79° 3.33+1.07° 3.17+£1.12° 3.09+1.08"

x+ U Control cheese, » Cheese added with 2.0% RCML, * Cheese added with 4.0%
RCML, D Cheese added with 6.0% RCML

#* Mean (standard deviation), Mean with different superscripts in the same column differ

significantly by Duncan's multiple range test (P<0.05).
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Starter CultureE #|Z3sle] WA BRI AFE3S T 5, Gouda cheese™
Danisco CultureA}t®] Visbyvac Probat 505(HM505, 2005) (Danisco.,

Denmark, www.danisco.com : Lactococcus lactis subsp, Laccococcus lactis

subsp. cremorla, Lactococcus lasctis subsp. lactis biovar. diacetylactis,
Leuconostoc mesenteroides subsp. cremoris)Z ©]-&3lo] | %3}t
(3) 7Heth A== AANA b BEA Qe 249 DR A= F sl
W @RS 1647 MEdse] drAge ZHawd 99 Gouda 7Hel of
FollA AFE QAT A5 A AAANA e Al AT &, 2001). B
B beT AzE 95k nEA AzHx, 934 £ wE 2 39
2

Ste =2 g AN A

AAoZ= Hep]e o] x=oln 45 ko] 30~40%, WIS 489
o4e AA Azel ek AAHew del deiA 2le WEAQ Dutch
type A=cle. ol2j@ b A=

©] Az Kosikowski®} Mistry (1997)°
of WS JMxste] =AU F7be AFFolA Axste] 1253 S8 A
(14C, 90~95% R/H) 35wttt FAIA w4 T WstE A8

(4) A% Aol Z4zte] deFo HA7FE 4.0% H7betel 7471 & WEW
A&7 (63T, 301)S 8o A43] 32C2 W7k, A4 2~E}E <Probat 505
(Lactococcus lactis subsp. lactis, Lactococcus lactis subsp. cremorla,
Lactococcus lactis subsp. lactis  blovar.diacetylactis, Leuconostoc
mesenteroides subsp. cremoris) Wisby Co., Germany>Z2 HZ(1.0%)3}
6043 wige H A #:WY(Chr. Hansen Co. Denmark)sS #7138k
(19ml/100kg) SAA Y. 5328 A== 0.8~1.0cn 7|2 Adste] 3083+
32Col A g AAske] 12k A AA(H 6.2)5 & 5 3087l #2A 3
8C7kAl 7h2skH mwkghvh, Z1e]ar oF 5023F wykek & S A=Eol7t
A Xﬂﬂo}oq HE ol A A H] 9]
g - Kadovac =Xl @38t of 2413k & hahs AAIRH o F A
A7F A=gE 7ol Feel ¥ol Fia tad =4 wo] 2072 A58

(8A1Z/kg)el 7+ & oF 37043t A8k

- AMLANF, AF, A54F A Ao A= 24 2
TR F, FF, AARERFE AR Jher A =5 39Skl NPN, NCN,
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0= 3F 65 9= 12F 15%

Fig. 1. Changes in Non protein nitrogen during the ripening period of Gouda
cheese supplemented with traditional medicinal liquor No. 1.

€ —@: Control cheese, H—M: Cheese supplemented with 4.0% Acanthopanax

senticosus liquor, & — A: Cheese supplemented with 4.0% Pueraria thunbergiana

liquor, @—@: Cheese supplemented with 4.0% Cornus officinalis S. et Z. liquor

0

|
0= 3% 6= o= 12F 155

Fig. 2. Changes in Non casein nitrogen during the ripening period of Gouda
cheese supplemented with traditional medicinal liquor No. 1. Data

symbols are the same as on Fig. 1.
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Fig. 3. Changes in Water Soluble Nitrogen during the ripening period of Gouda

Data

1.

liquor No.

medicinal

cheese supplemented with traditional

symbols are the same as on Fig. 1.
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Fig. 4. Changes in pH during the ripening period of Gouda cheese
supplemented with traditional medicinal liquor No. 1. Data symbols

are the same as on Fig. 1.
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o= 3F 65 9F 12%

Fig. 5. Changes in viable cell counts during the ripening period of Gouda
cheese supplemented with traditional medicinal liquor No. 1. Data

symbols are the same as on Fig. 1.

(=]
Start slot —
a—-casein —
B-casein —

as—casein —

LS N A S A e S A |
A FG H | A J KLMAN O

(+) T T T T
A B C D E
Fig 6. Slab polyacrylamide gel electrophoretic patterns (pHS8.6, 6.0% gel) of

Gouda Cheese supplemented with traditional medicinal liquor No. 1.

A After 0 weeks, B :After 4 weeks(Con), C :After 8 weeks(Con),
D :After 12 weeks(Con), E :After 16 weeks(Con)

A After 0 weeks, F :After 4 weeks(ASW), G :After 8 weeks(ASW),
H :After 12 weeks(ASW), 1 :After 16 weeks(ASW)

A :After 0 weeks, J :After 4 weeks(PTW), K :After 8 weeks(PTW),
L :After 12 weeks(PTW), M :After 16 weeks(PTW)

A After 0 weeks, N :After 4 weeks(CSW), O :After 8 weeks(CSW)
P :After 12 weeks(CSW), Q :After 16 weeks (CSW)
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M R I B e e e . P4 i &= i = e B L A o = B =T
Z7}4 el @A}i/ﬂ SDS—polyacrylamide gel 7|9 % 23 A7|FFEE &4

N T
A oFEF AL A2 H4E6 KR TS AT ST FAT 5
]

Table 1. Sensory evaluation of the Gouda cheese added with No. 1

Treatment

2

T—0" T-1% T-2% T-3"
Taste 453 + 0.49° 4.61 + 0.23° 372 + 0.02°  3.91 + 0.37°
0.05° 3.21 £ 0.12> 2.80 £ 1.25°  3.45 + 0.35°

H

H

Appearance 3.17
Flavor 3.29 + 1.24° 3.33 + 0.93 3.42 + 0.88" 3.16 + 0.27°
Texture 3.42 + 0.22°  3.40 £ 0.24* 3.02 + 0.49™ 3.18 £ 0.66°

# 1) Control cheese, 2) Cheese added with 4.0% Acanthopanax senticosus liquori, 3) Cheese
added with 4.0% Pueraria thunbergiana liquor, 4) Cheese added with 4.0% Cornus officinalis
S. et Z. liquor.

#* Mean (standard deviation), Mean with different superscripts in the same column differ

significantly by Duncan's multiple range test (P<0.05).
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1) A A=94 A=

- 4348 2 T

(1) -] AMEaA g {718 A5 A3 S5kl AFSEQ &2
EFQl 2] ]9 (Holstein—Friesian) & A4o] AlA35E /5 +¢Y AH&3H3lH

(2) A Z starters= Chr. Hansen's cultureE 10% 3 &X4|HZ 95C, 307+
Hasly Wz 5 cultureE HE8a, pH4.3~4.5" wirzpx] wjkst
Starter CultureZ #|%&3te] WA R A AL239G T =, Gouda cheese:
Danisco CultureAbe] Visbyvac Probat 505(HM505, 2005) (Danisco.,

Denmark, www.danisco.com : Lactococcus lactis subsp, Laccococcus lactis

subsp. cremoria, Lactococcus lasctis subsp. lactis biovar. diacetylactis,
Leuconostoc mesenteroides subsp. cremoris)S ©]-&3te] A £k T},

(3) 7kt A== AAlNA 71 delA = 27ie] vEds A= F dhol
M BAe 1647 E@=e] dR-x9e ZH =% 9F Gouda w9 ©]
FollA ARSI QA A5 A AﬂﬁﬂOﬂ/H “P‘:OW ATHEF &, 2001). B
T 7kt A=s ER S L
Argo] Fa F=ga 553 Ur‘ﬂ oF7ke] %‘3\‘% =2 g AT A
AHoZE B 2k
o1 4Q) AR A zel %3
type | =oJt}. o] g 7} y (
of WS JMEste] &AW ke Al Alxste] 1253 %49
(14C, 90~95% R/H) 3Fvith AAIAQl <4 < Wsks 2AFsk3]

(4) A7 Aol Zhzhe] de5o] H7ME 4.0% H7bste] 247 vg WMEY
A2t (63C, 30%)& st

A14:3] 32C= WJZF, A4 2E}E]<Probat 505
(Lactococcus lactis subsp. lactis, Lactococcus lactis subsp. cremorla,
Lactococcus  lactis subsp. lactis  blovar.diacetylactis, Leuconostoc
mesenteroides subsp. cremoris) Wisby Co., Germany>Z2 HZ(1.0%)3}%
607F wgst FH A ?d]"jl(Chr. Hansen Co. Denmark)S % 7}3}o]
(19ml/100kg) -&-aLAZH & =3 0.8~1.0ar 2712 Hhate] 3073F
32°Cell A uwkg A8t 1f<} vﬂzﬂﬂ(pH 6.2)5 & ¥ 30%1tl AA 3
8C7HA 7h23m awwkgeh, el s of 5087 Wk F [ S A=Eolzt
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A 1740}04 HE ol A= F-AS] 18f FA9] e bahs 30237 A
g - Kadovac =Xol A@ste] of 2A13F & ha& ARG o] F d&5

HT1 =2
A7F A=g 7ol Feel ¥ol Fa tad =4 wo] 20% A58

(8A17H/kg)oll 7+ 3 oF 3704z S48kt

- AW$F, AFF, AT A AT A= 24 2%
A FEE AT, AdSFS JOME ke A2E sASHA 54 5 deE
= (12% TCA 7}84 33E, Non protein Nitrogen, NPN, pH4.6 7}-&4 &
3}3t&E, Non casein Nitrogen, NCN, 84 #4358, Water soluble
Nitrogen, WSN) 354, pH, Aat+ W3} 9 A7 Wss 248 23
NPN, NCN, WSN 3 wslo]x] <Ao] Aado] wat Axpdozm Aste]
= =

o

B

Ehgeh. pHE 4 Al w9k AL 2 A%
RS ATEE 54 A A g dase F2e
SR A e B9 Aol BE4T 471954 banasol ol ol
sk,

FAx G4 AT T ASATE Wi Axdel LR w2

o= ket A= Azl AHER AE e *éfaol Az 54 AN &

40 1
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Fig. 8. Changes in Non protein nitrogen during the ripening period of Gouda
cheese supplemented with traditional medicinal liquor No. 2.

€ —@: Control cheese, ll—M: Cheese supplemented with 4.0% Vitis coignetiea

liquor, & — A: Cheese supplemented with 4.0% Punica granatum liquor, @—@:

Cheese supplemented with 4.0% Prunus mume liquor

14

12 ¢
10 r

o N ~ »
T

0% 3% 6% 9% 125 155

Fig. 9. Changes in Non casein nitrogen during the ripening period of Gouda
cheese supplemented with traditional medicinal liquor No. 2. Data

symbols are the same as on Fig. 1.

7t Az A 71 T AhstEEe] Wske A=xgde] Mgl we gy
w37 dojrb NCN# NPN 28|31 WSNeJ ghako] ZF7habgivh 2= ohajd 23
= AR, AT A7 g R 24 dEsTh 58] A eE, ARF, A
F A7FE°l NPNZ NCNolA 95744 A% Fos Uekd AL &5
= Aol ket S ma A Ao A 9FE v A= %4
3 3 A= A V)9 FE 4 ¢ AT
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Fig. 10. Changes in Water soluble nitrogen during the ripening period of Gouda
cheese supplemented with traditional medicinal liquor No. 2. Data

symbols are the same as on Fig. 1.
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Fig. 11. Changes in pH during the ripening period of Gouda cheese
supplemented with traditional medicinal liquor No. 2. Data symbols

are the same as on Fig. 1.
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Fig. 12. Changes in viable cell counts during the ripening period of Gouda

cheese supplemented with traditional medicinal liquor No. 2.
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Start slot —
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H I A J KL MANOFP

7 7 7
A G Q
Fig 13. Slab polyacrylamide gel electrophoretic patterns (pH8.6, 6.0% gel) of

Gouda Cheese supplemented with traditional medicinal liquor NoZ2.

A :After 0 weeks, B :After 4 weeks(Con), C :After 8 weeks(Con),
D :After 12 weeks(Con),  E :After 16 weeks(Con)

A :After 0 weeks, F :After 4 weeks(VCW), G :After 8 weeks(VCW),
H :After 12 weeks(VCW), I :After 16 weeks(VCW)

A :After 0 weeks, J After 4weeks(PGW), K :After 8 weeks(PGW),
L :After 12 weeks(PGW), M :After 16 weeks(PGW)

A :After 0 weeks, N :After 4 weeks(PMW), O :After 8 weeks(PMW)

P :After 12 weeks(PMW), Q :After 16 weeks (PMW)

Table 2. Sensory evaluation of the Gouda cheese added with No. 2

Treatment
T—0V T—12 T—9% T—3%
Taste 413 £ 0.13> 4.79 + 0.13* 4.72 + 0.02*  3.99 + 0.35°
Appearance 3.85 * 0.35* 3.93 + 0.49* 3.12 0.86° 3.07 £ 0.05°

Flavor 4.25 + 0.97° 4.85 £ 0.13" 4.69 + 0.28" 4.54 + 0.07
Texture  4.23 + 0.11° 3.94 + 0.04° 3.89 + 0.19° 4.08 + 0.12°

#* 1) Control cheese, 2) Cheese added with 4.0% Vitis coignetiea liquor, 3) Cheese added with
4.0% Punica granatum liquor, 4) Cheese added with 4.0% prunus mume liquor.
#* Mean (standard deviation), Mean with different superscripts in the same column differ

significantly by Duncan's multiple range test (P<0.05).
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3= 63 B 123 153

Fig. 1. Changes in Water soluble nitrogen during the ripening period of Gouda
cheese supplemented with traditional medicinal liquor No. 1.
@®-O: Control cheese, H—M: Cheese supplemented with 4.0% Zingiber

officinale Rosc liquor, A —A: Cheese supplemented with 4.0% 7richoloma

matsutake liquor, ¢ —4€®: Cheese supplemented with 4.0% Vitis vinifera liquor
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(=]
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Fig. 2. Changes in Non casein nitrogen during the ripening period of Gouda
cheese supplemented with traditional medicinal liquor No. 1. Data

symbols are the same as on Fig. 1.
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Micro gram of tyrosinefg

0 3 63 9 123 153

weeks

Fig. 3. Changes in Non protein nitrogen during the ripening period of Gouda
cheese supplemented with traditional medicinal liquor No. 1. Data

symbols are the same as on Fig. 1.
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weeks

Fig. 4. Changes in pH during the ripening period of Gouda cheese
supplemented with traditional medicinal liquor No. 1. Data symbols

are the same as on Fig. 1.
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Log No. of viable counts c.f.ufg

weeks

Fig. 5. Changes in viable cell counts during the ripening period of Gouda
cheese supplemented with traditional medicinal liquor No. 1. Data

symbols are the same as on Fig. 1.
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Fig 6. SDS—polyacrylamide gel electrophoresis patterns (pHS8.8, 15%gel) of Gouda

Cheese added with traditional medicinal liquor No. 1.
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EEFeE o) FF, FolF vl A= "R A=, wFoA AikE 7R
A =5 vlagh #sHAPAI= Table 13 2ok diFi9] F&A =5, o7
T, FolFE U S A= gz, Jherh A=V & o)A Aol Holx FSt
SO AESE WA (Butric acid) ¢t =74 WA (Goaty), 23 (Fruity), +3°] WAN
(Musty), @753/ 9 3s YH(Sharp/Bite) thE ol nla oFike] pol7} b=

Ao 2 vebwth 53 GItEia/dds Wolls XEF9 Fo|FE 7tk ol A
H ek Al vUEtsou e ol gz, ket v AR gE go
woh daE YH(Fermented)& AEF H7F Az=Hus tixz279F 7He-th X=X

wol YEl=t o= ke % “
o= Hlth
1Al o)
01 Z13HA| L}E}ka%rﬂ o] 745-2]
7

T X=TE FUlelE ALo=E o] Fo g Aol
A zo] gap ks T o2 WAL ¢ o AS o 5 ST
Table 1. Sensory evaluation of the Appenzeller cheese added with No. 1.
No. 4 No. 9 No. 8 No. 2 No. 11
ILEF o| =+ Zo|F Control Gouda cheese
firmness 3.5004+0.119 | 3.367%+0.124 | 3.6339+0.198 | 3.633%+0.198 | 3.2679+0.108
bitter 4.333"40.199 | 4.133°40.191 | 4.200°+0.181 | 3.867°+0.241 | 4.233°+0.212
salty 5.067™40.153 | 5.100%+0.214 | 5.167*+0.143 | 4.833°+0.159 | 5.767*+0.200
sour 3.033%4£0.220 | 2.867°+£0.273 | 2.867°+£0.215 | 2.933%+0.188 | 3.267°+0.253

cooked milk

4.033%+0.133

4.267"+0.083

4.200%+0.095

4.267"+0.096

4.3677£0.133

sweet brown

1.167%+0.180

1.600°£0.245

1.300%+0.175

1.433%40.168

1.167%40.216

butyric acid

4.467"4+0.192

4.067%+0.233

4.400™+0.254

3.700%+0.194

4.800™°+0.217

moldy 2.567"40.223 | 1.567°+0.275 | 2.733%+0.316 | 0.633°+0.165 | 0.533°+0.158
mushromm | 0.833"%0.193 | 0.167°£0.116 | 0.967°+0.210 | 0.100"+£0.100 0940
goaty 2.733%+0.168 | 1.733°+0.200 | 2.467"+0.210 | 1.033°+0.198 | 1.000°+0.229
sweaty 0°+0 0.067*+0.067 | 0.067*+0.067 0°+0 0.300°+0.168
grain 0.067°+0.067 | 0.200°+0.136 0*+0 0*£0 0*+0
nuty 0.667°+£0.174 | 1.467°+£0.172 | 1.000™£0.154 | 1.500°+0.120 | 0.700"‘+0.209
chemical 0°+0 0°+0 0°+0 0°+0 0°+0
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fruity

2.700°+0.232

1.667%+0.295

2.167"940.299

1.767°°+0.212

0'+0

fermented

7.200°+0.223

4.000°+0.229

6.167°£0.266

2.633'£0.269

1.900'+0.184

sweet overall

2.433+0.181

2.667%+0.167

2.700%+0.160

3.033°£0.103

2.800%+0.118

floral

1.467%+0.172

0.967°9+0.210

1.200%+0.175

0.800°°+0.194

0.200'+0.107

dairy complex

6.433°£0.145

7.467°£0.103

7.133%+0.165

7.533"+0.077

7.367°£0.114

chese ID 9.400?+0.220 | 8.700°+0.128 | 8.800™'+0.270 | 8.967"'+0.227 | 9.533°+0.180
buttery 2.600+£0.170 | 3.633%+£0.124 | 2.733°40.200 | 3.900°+0.183 | 3.23340.160
dairy fat 6.533"+£0.142 | 6.933"+0.137 | 6.767"+0.161 | 6.867°+£0.172 | 6.967"°+0.150
dairy sour | 7.867%%0.210 | 7.50040.195 | 7.367°+0.265 | 7.367°+£0.210 | 7.967"°+0.158

dairy sweet

3.100"40.184

3.700°£0.136

3.067%+0.217

3.667°£0.135

2.933°£0.168

waxy

1.167>+0.199

0.867°£0.158

1.133%40.198

0.767°£0.182

0.633°£0.198

musty

4.067°£0.212

2.833*+0.295

4.000°£0.378

2.433%40.161

1.900%4+0.148

astrigent

2.200°£0.136

1.600°+0.100

2.100°£0.131

1.600°+0.121

1.967°+0.124

sharp/bite

6.300%40.253

4.800%+0.266

6.467°+0.241

4.633%£0.343

6.633"+0.246

pungent

1.86740.076

1.300%+0.194

1.700%40.160

1.033°£0.133

1.533°+0.133

charky feel

0.300°+0.136

0.433°+0.128

0.600°+0.156

0.200°+0.107

0.667°+0.205

fat feel

5.0337£0.158

4.733%+0.145

4.900°£0.131

5.000°£0.085

4.933%£0.188

waxy feel

1.300°£0.181

1.000°£0.189

1.033£0.256

0.767"£0.253

0.900°%£0.245

fat mouthcoat

4.600*+0.121

4.500°+0.109

4.567%+0.161

4.567%4+0.108

4.900°+0.121

+ YControl cheese, YCheese added with 4.0% Vitis vinifera liquor. Cheese added with 4.0%
Zingiber officinale Rosc liquor. YCheese added with 4.0% Tricholoma matsutake liquor.

#%x Mean (standard deviation), N.S: not signiﬁcant,a*d) Mean with different superscripts in the
same column differ significantly by Fisher's Least Signifiant Differece Test (P<0.05).
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(2) A8 4] ¢} A A (sample preparation and presentation) : ZFZFe] X = Alm
o

]
i 3.2522 Fol 0.5em AHZY Apol=m e} of TRy AT &

ot 3
(3) AgAIY  AEHIES A =9 v ALE;%— 7}A 3L 3zt ol Z—ii% Al =
8~ (Cheese ballot : 0~15% HFdolA 0584 F7Hel AFHITE
I}

a, AR, AR ¥Be A, ATl e A7, ¥ = 21]%6}04
7

2) A A& A=

- A3As R Ty

(1) 1A AEaA sAgsty {718 AE5F o SF57kA AMSF2 &2
E}Ql 2] x| ok(Holstein—Friesian) & 249 21X AdF-E +¢Y A&3A 0

(2) X]= starter= Chr. Hansen's cultureE 10% &9 &X-FE 95T, 30&1+
Wsla W3 FH o cultureE® HE£sla, pH4.3~4.5%
Starter CultureE #|Z3sle] WA BRI AFE3S T 5, Gouda cheese™
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Danisco CultureAt®] Visbyvac Probat 505(HM505, 2005) (Danisco.,

Denmark, www.danisco.com : Lactococcus lactis subsp, Laccococcus lactis

subsp. cremorla, Lactococcus lasctis subsp. lactis biovar. diacetylactis,

Leuconostoc mesenteroides subsp. cremoris)S ©o]-&3te] A %34t}

(3) 7ok A== AAllA 7HE delAd = 27ie] vEds A= F shol

(4) *J*dﬁ& Aol Z2he] A

 WHo 1647] Ydase] Yrxdel 22w 9% Gouda "9 o
= ol A AFE QAN A EE A A el A Al YT (Y &, 2001). B
T b Az 9Tt MngA Adxsa, g3 B H%‘Ei e

=2 e gARE A

i
_ el .
Aol Wi LY TFEFo] Lhy] ofrhe] 2R -
=]
u

AHoz2E= Fugd ghe] Xzoln =3 o] 30~40%, AWEaF 48%
o]l AH A z=d &= AAAe=Z de deA e tiEAl Dutch
type X|Zo]t}, o] 3t 7}§- = 9] A F¥E Kosikowski®} Mistry (1997)"

7be Aol Alzske] 1253 /s
A4 =4 T HMEE ARSI

7V 4.0% skl Z47] vhE WE Yo
5] 32C= Y2z, A4 2t <Probat 505

(Lactococcus lactis subsp. lactis, Lactococcus lactis subsp. cremorla,

A2 (63C, 308)E 3tz Al

Lactococcus lactis subsp. lactis  blovar.diacetylactis, Leuconostoc
mesenteroides subsp. cremoris) Wisby Co., Germany>Z2 HZ(1.0%)3}
607+ wjekdk ¥ A @Y (Chr. Hansen Co. Denmark)S % 7}&te]
(19ml/100kg) S2A Y. 5328 A== 0.8~1.0cn 7|2 Adste] 3083+
32Coll Al ke AAjste] 12k FHAA(H 6.2)5 ¢ 5 30%37tel 2A 3
8C7AA 74&abm mwwkebth, 1e]ar of 507 AWke F FHE AsEo|7t
A Xﬂﬂf?}o# HE ol A= F-AS] 1uf FA9] o] o3

& & Kadovac &Zo] Agsle] oF 2A7F 2 ghaks A Ajdit), o] & A
A7b A=g Aol B2l Hol Fu e BuolA wulo] 200 AFE
(8A1ZH/kg)oll 7+l 5 oF 370 €3t A3kl

AuwFg H7ke 7kt A28 395l WSN, NCN, NPN

g =
e T3 w4 5 @A 2=, pH, Ads ¥E 3 AV|dE e 24
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03 35 63 03 123 153

weeks
Fig. 7. Changes in Water soluble nitrogen during the ripening period of Gouda
cheese supplemented with traditional medicinal liquor No. 2.
@®-@: Control cheese, ll—M: Cheese supplemented with 4.0% Corydalis incisa
liquor. A —A: Cheese supplemented with 4.0% Hovenia dulcis Thunb. ex

Murray liquor. € —4: Cheese supplemented with 4.0% Morus alba L. liquor.

- 113 -



=
[
]

B30 -

-]

£

g 8-

=

-

T 6

:

B 4

e

o

I
ﬂ T T T T 1
o= 3 62 gz 123 155

weeks

Fig. 8. Changes in Non casein nitrogen during the ripening period of Gouda
cheese supplemented with traditional medicinal liquor No. 2. Data

symbols are the same as on Fig. 1.
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Fig. 9. Changes in Non protein nitrogen during the ripening period of Gouda
cheese supplemented with traditional medicinal liquor No. 2. Data

symbols are the same as on Fig. 1.
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0= 3% 6= oz 123 152
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Fig. 10. Changes in pH during the ripening period of Gouda cheese

Log Mo. of viable counts c.f.ufg

supplemented with traditional medicinal liquor No. 2. Data symbols

are the same as on Fig. 1.
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Fig. 11.

weeks

Changes in viable cell counts during the ripening period of Gouda
cheese supplemented with traditional medicinal liquor No. 2. Data

symbols are the same as on Fig. 1.
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Fig 12. SDS—polyacrylamide gel electrophoresis patterns (pHS8.8, 15%gel) of Gouda
Cheese added with No. 2.

gET oHF, T, UNRF Wk AT A= 44

< @94
AAHE SDS—polyacrylamide gel A7]g-5el o3& 0~165 &<+ 45 HAo =2 A
H ARE AAElon, Fig. 12 oA B wkel o] of&F H7b A =FelA
T Azmn 5 @id Les Hetls B9 bandes BETLEA
Aol g Aegd =d S50l A= 4 A A=UF 24 2Ey aiagAd
gl Aer FEFE Fol SAFAI Fugdel 7FE AT U

Y, 57, SUNIWTF dixz, vsdA] AatE e 7het A 2E Qe R
A5 AE 3 A3E Table 29F 2. FoA e o] TFHAE ¢35 d&HE
o A= FoAZE AR FRANE, H IHA] Bl vA FoAE e A
= yehth obgiel el oYF, &5, UNUTFE & A" @3 (Sweat
brown) ¥ L3k (Fruity), Z£3F7] (Floral), B § Tro] U= (Buttry), E7t51/4
A3k ZH(Sharp/Bite)o] v &5 & el HE Folxrt A4 deue A

ow BT EEg BH(Sweaty)S 5, UKW, Pl 7k Az A= 19
A A7 e AR yeigou 1 9o e FEEE Y Hld HAeE 9
L, A= A Bld o4 AE Heolal Y. o] eHF, 5, AU
FE 7K 7hen A z=e] wesAAt ﬁJJrE A EY A= afe g e
2 §x35t5 o] 99 AEFE HIeYS wo x=zd = & g A7}
gHe o F odlen o] gl Yube vt X =E A9 des Ho] 2
Aoz ALRHET
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Table 2. Sensory evaluation of the Cheddar

cheese added with No 2.

No. 5

o0

No. 7
53

No. 3

AN

No. 2

Control

No. 11

gouda cheese

firmness
bitter
salty
sour
cooked milk
sweet brown
butyric acid
moldy
mushromm
goaty
sweaty
grain
nuty
chemical
fruity
fermented
sweet overall

floral

dairy
complex
chese ID

buttery
dairy fat
dairy sour
dairy sweet
waxy
musty
astrigent
sharp/bite
pungent

charky feel

3.833"+0.216
4.300"+0.211
5.567%4+0.182
3.067°+0.217
4.233™+0.108
1.467%40.231
4.800™+0.253
2.067%4+0.188
1.133%+0.203
2.100%40.281
0°+0
0*+0
0.733"9+0.168
0°+0
3.167*+0.205
6.567"°+0.168
2.700%40.153
1.600°+0.111

6.467°£0.124

9.333%40.180
1.933°+0.128
6.267+0.137
7.467°+0.124
3.233%40.217
1.167"+0.211
3.900"+0.156
1.967+0.150
6.567"40.242
1.633%+0.124
0.366°%£0.165

4.267"40.194
4.900°40.177
5.133"+0.103
3.233%40.188
3.933+0.175
0.5009+0.154
5.400°+0.240
2.967°40.204
1.166°+0.274
2.700°£0.194
0.100"40.072
0*£0
0.2679£0.128
0°+0
2.500°°+0.234
8.300°£0.168
2.100°40.121
1.000*9£0.176

6.567°£0.212

9.333%40.200
1.267'+£0.169
6.167°£0.063
8.067"+0.145
2.867°%£0.210
1.867°£0.226
3.867%£0.282
2.133%40.090
7.667°+0.159
2.300°£0.107
1.633°+0.142

3.100%4£0.148
4.500"%0.176
4.800°+0.188
2.900°4+0.225
4.067%40.137
0.767°£0.182
4.767™+0.096
1.967+0.215
0.667+0.205
1.967°°£0.172
0.200™%0.107
0*+0
0.967%+0.179
0.100%0.100
1.267°+0.253
6.63"°£0.198
2.400"+0.111
0.433°£0.175

7.200%+0.107

8.467°£0.150
3.133™40.231
6.767"+0.108
7.367°40.133
3.067™40.145
0.600°+0.177
3.300"+0.217
2.033%+0.133
6.000°+0.234
1.700+0.136
0.267°40.118
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3.633%4+0.198
3.867°+£0.241
4.833°+0.159
2.933°+0.188
4.267™%0.096
1.433%+0.168
3.700%+£0.194
0.633°+0.165
0.100°£0.100
1.033+0.198
0°+0
0*+0
1.500%+0.120
0°+0
1.767°°+0.212
2.633'+0.269
3.033"+0.103
0.800°°£0.194

7.533°£0.077

8.967™+0.227
3.900°+0.183
6.867"40.172
7.367°4£0.210
3.667°+0.135
0.767°+0.182
2.433%+0.161
1.600°+0.121
4.633°+0.343
1.033°£0.133
0.200°£0.107

3.267°£0.108
4.233"+0.212
5.7674+0.200
3.267°+0.253
4.367°+0.133
1.167%™40.216
4.800™40.217
0.533°+0.158
0940
1.000+0.229
0.300°+0.168
0*+0
0.700"£0.209
0°+0
0'+0
1.900'+0.184
2.800"+0.118
0.200'+0.107

7.367°£0.114

9.533%+0.180
3.233"40.160
6.967"+0.150
7.967%40.158
2.933°+0.168
0.633°+0.198
1.900+0.148
1.96740.124
6.633"+0.246
1.533°+0.133
0.667°+0.205



fat feel 4.833%4+0.126 | 4.367°+0.158 | 4.867*£0.150 | 5.000°+0.085 | 4.933*+0.188
waxy feel | 1.133%+0.210 | 1.367°+0.303 | 0.733%+0.304 | 0.767*+0.253 | 0.900°+0.245
fat mouthcoat | 4.533%40.103 | 4.067°£0.118 | 4.667®+0.105 | 4.567*°£0.108 | 4.900*+0.121

x YControl cheese, ?Cheese added with 4.0% Vitis vinifera liquor. Cheese added with 4.0%
Zingiber officinale Rosc liquor. YCheese added with 4.0% Tricholoma matsutake liquor.

#x  Mean (standard deviation), N.S: not significant. % Mean with different superscripts in the

same column differ significantly by Fisher's Least Signifiant Differece Test (P<0.05).

A 3 F. HAF, FF, 52AF HF e A= AT

1. Y (phyllostachys leave liquor) 7}t X =

9 et MBS G, $5 2 ot 5o of 8001F HAY g o
U BR7E REFC] gk bR oje] s Awel ekavbt 9t Ao

M
bl

=3t make] Akt =4 4% vy o2 9ol RE C, Z
F, 718, A, gudit Fol B v A A 9Emg AW o
Wl = Foha 3o

e Z=A Al

wxzel i gel 2m gdel Ak F, £, 7
Fi, 0E, AE, ATEF, A2 5ol anp} 9
Bol YupRE o 88 AWl 34FF7t 9

o, E3] B& 7P atal 78S mokEtta AR (A% )l 7145 o

el ¢l F49 FH FYaveRe 948 EFoFa, WiE)e FHAsa,
A& Ashar, o] mzkgo] lom, oFGiEs) R A5 (hid)e () sk Ao
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= = % AL
(3) 2AAYGY  AEZWEEL2 A= & A RE 7 Ak 24 A=
I

EE &% (Cheese ballot : 0~15%8 Ao A 0584 Z7hd ALFHTE
71538ka, AlEE | Al ¥Be FH, aFe] g YA, d 55 AFshe]

2) A Az Azx

- 4348 2 T

(1) =2dA AraA sddsta ke A58 AT 557kl A5 &2
EFQl )X QH(Holstein—Friesian) & 49 AT AFE 74 AHESs3lH

(2) A Z starters= Chr. Hansen's cultureE 10% 3+ &X4HZ 95C, 307+
Wasly Wz 5 cultureE HE8a, pH4.3~4.5" wirzpx] wjkst
Starter CultureZ A ZF3l] WA R A AFR3EY T =, Gouda cheese:
Danisco CultureAte] Visbyvac Probat 505(HM505, 2005) (Danisco.,

Denmark, www.danisco.com : Lactococcus lactis subsp, Laccococcus lactis

subsp. cremoria, Lactococcus lasctis subsp. lactis biovar. diacetylactis,
Leuconostoc mesenteroides subsp. cremoris)S ©]-&3te] A Z35F3 T},

(3) 7kt A== AAlNA 71 delA = 27ie] vEds A= F dhol
W g2 16417 WEh=e] ERA A ZHEH 912 Gouda "o ©]
oA AFE QAR AT A AANA wbEf A AL (Y 5, 2001). B
S bt Az oyrF e A dxsa, 98 Ee
Artoe] B Fegal 57 yr oo ks =4
AHoze F
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o] WS st A
(147C, 90~95% R/H) 35wt} A~
=

(4) A7 el Zhzhe] A

Iy
o,
)
o,
of
rE
o
Ll
N
>
QL
x2
£

- 122 -



A2t (63C, 304)S sk 4143 32C=2 W7y, A4 €l <Probat 505
(Lactococcus lactis subsp. lactis, Lactococcus lactis subsp. cremorla,
Lactococcus lactis subsp. lactis  blovar.diacetylactis, Leuconostoc
mesenteroides subsp. cremoris) Wisby Co., Germany>2 HZ(1.0%)3}
6043 wigs H A3 #:WY(Chr. Hansen Co. Denmark)sS # 718k
(19ml/100kg) S-2AZ T S A=E 0.8~1.0cn 7|2 Aekalo] 3083t
32Col A e AAse] 12k A A(H 6.2)5 & 5 3027l #2A 3
8C7HA 7hst nwkgin}, 1ejar of 5023t ket & FA4 S A=kt
A AAsE] MIE ol A A= FAS] 18] F-Ae] on| kS 3083 A
]

%)
gk = Kadovac =0 Ad3sto] oF 2A17F 2 ¢3-S AAsgH

el S5, 5255 HAHE Jhed A=E sAdskdA G el e
315 (12% TCA 7}84 3}sHE, Non protein Nitrogen, NPN,

pH4.6 7}&A Z A 33E, Non casein Nitrogen, NCN, 84 ZA43}3E Water
soluble Nitrogen, WSN)¢| $+&54, pH, Ao ¥ 2 WA7]9s49 ¥gE &
A%k 23} NPN, NCN, WSN &aF ®stell A x=o] o] g me} 424

oz Fsste] yeipt. tds, S5, 525 W7F b A= 54 F pH

M3l A5Fo H7Pb gizel vlel pHZE 2 W% gle Y e S
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35.000 A
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25.000

20.000

15.000

10.000

Micro gram of tyrosine/g

5.000

0.000 T T T T T 1

0= 3= 5= 9= 122 153

weeks

Fig. 13. Changes in Water soluble nitrogen during the ripening period of Gouda
cheese supplemented with traditional medicinal liquor No. 3.
@ -@®: Control cheese, H—M: Cheese supplemented with 4.0% Pinus Densiflora

liquor. A—A: Cheese supplemented with 4.0% Camellia Sinensis liquor. ¢ —@:

Cheese supplemented with 4.0% phyllostachys leave liquor.

Q -

Micro gram of tyrosine/g
(01}

weeks

Fig. 14. Changes in Non casein nitrogen during the ripening period of Gouda
cheese supplemented with traditional medicinal liquor No. 3. Data

symbols are the same as on Fig. 1.
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Micro gram of tyrosinefg

0= 3% 6= o 127 153

weeks

Fig. 15. Changes in Non protein nitrogen during the ripening period of Gouda
cheese supplemented with traditional medicinal liquor No. 3. Data

symbols are the same as on Fig. 1.

7 Az w4 7R F A% AAsEEe] Wsle A= 540 aHe we
A2 fakated ofgk awld Fajzb dojdrh A= g 84 AAh
(WSN) &=, pH 4.6 784 HASIRHE(NCN), 12% TCA 7184 AAsd=E
(NPN)©] FHeFo] F7hete] vebwth A t

= ;] e
of Wlal v =A deEbdth Azdl deF HWIE £4 T A=) d2sg=

g% 2t AsHon B e 99F, $eF, HAFEY ABF A7
Az HAe FANA HA7I G5 2aE gel #RY HAL A= so]
P CE R L
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51 4

5 T T T T 1
0= 3 65 LES 1257 155
weeks
Fig. 16. Changes in pH during the ripening period of Gouda cheese

supplemented with traditional medicinal liquor No. 3. Data symbols

are the same as on Fig. 1.

Log No. of viable counts c.f.ufg
B

0 T T T T 1

03 3= 63 [ 123 153

weeks

Fig. 17. Changes in viable cell counts during the ripening period of Gouda
cheese supplemented with traditional medicinal liquor No. 3. Data

symbols are the same as on Fig. 1.
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dzTeh AF, 55, 545 A7 AT A2 %4 F wud Bewd
3t AALEA] SDS—polyacrylamide gel A7) %50 93 dwld R s <=4 0
~165 F<¢F 45 HAo R AA ST Fig. 1814 wiz whel o] WEF 3t
AzEA YET AzZnt 2o @l RALE degoRd fadF, SaF,
=33 A7E A2 SAEA FeEd 9 WAL 98 qAT £ 9
o}

£

start slot —

K-casein —

B-casein —

o5 -Casein —

(+)

thuTI O R R A S T O R RN N A | L S L R |
cagei: 04 8 1216 0 4 8 12 16 0 4 8 12 16 o 4 8 12 16
Control S = =R

Fig 18. SDS—polyacrylamide gel electrophoretic patterns (pH8.8, 15% gel) of Gouda
Cheese added with No. 3.

CH9E, BEF SATE WIS AFF A0 A2d e A=, el
2

7Het A=2E FaL B iAbE AR A3 Table. 3914 ®=wket

4
=
K3

dairy Sour), €7Fga/€43%k Bk (Sharp/bite) S AT H7F A= 2 O & A
A= vetskon feoA zeols: = 4 A 2y &9 WAH(Grain) 9

B4 AEFE A 7heok Azo ARt e 2o dEFe 5HE adE
Uebstar, @33k YH(Sweaty)ell gk A3E BA HA Tt a5, vw
7ok A=A gl et ST A9 94 A §le A2 YgARE v
2 7Rt A =29 folF A7 e Ao E ugth U] ol A
2T A o H=d A3 vUgkar, o] dsHANE BASHA HW w=e dE
sl ¢4 FHIEY Theoh Az vl 2o AEFE WM vheo A=

of glo] A=l gk 71241 shell g B4l deFE5 HUide=s B =

=g WAl (Fermented), 223F7] (Floral), B El ko] 1= (Buttery), A= Al
(
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[e)
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l
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|
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Table 3. Sensory evaluation of the Cheddar cheese added with No 3.

No. 1

CRES

0.

o =z
N o

2~
R

No. 10

2525

No. 2

Control

No. 11

gouda cheese

firmness
bitter
salty
sour
cooked milk
sweet brown
butyric acid
moldy
mushromm
goaty
sweaty
grain
nuty
chemical
fruity
fermented
sweet overall
floral
dairy complex
chese ID
buttery
dairy fat
dairy sour
dairy sweet
waxy

musty

3.2679+0.188
4.533%+0.260
5.1b°+0.208
3.200%4+0.200
4.200°+0.107
1.200%+0.181
4.367°4+0.269
2.133"94+0.226
0.200%+0.107
2.300%+0.228
0.133*40.091
0.133+0.090
0.633"940.165
0°+0
1.433%+0.284
5.267°+0.358
2.400"+0.121
1.033b+0.133
7.400°+0.184
8.900™940.190
3.000°+0.161
6.900"+0.170
7.333°40.322
3.600+0.184
0.800°+0.160
3.833%+0.211

4.433%+0.145
4.900°+0.183
5.100”+0.140
3.100°+0.259
4.200%40.082
0.933"940.168
5.100°+0.273
2.000%+0.129
0.133+£0.090
2.667°+£0.279
0.200°+0.136
0.067°+0.067
0.533%+0.186
0.200°+£0.107
1.333°+0.367
6.167°+£0.547
2.067°+£0.083
0.633%+£0.198
6.800™+0.153
9.200™°+0.160
1.700°"+0.144
6.367°+0.133
8.333%+0.232
2.167+£0.152
1.667+0.187
3.433%+0.284

- 128 -

3.100+0.177
4.367"+0.191
4.933°40.200
2.767°4£0.188
4.367°+0.114
1.667°+0.279
4.500™40.213
1.53340.172
0.400*9+0.163
2.100™£0.208
0°+0
0.200°+0.136
1.200%40.270
0°+0
0.500'40.1950
4.600%+0.400
2.500™+0.161
0.267'+0.118
7.233"40.168
8.867™40.158
3.000°+0.201
7.100°£0.140
7.433%£0.206
3.400™£0.163
0.867°£0.192
2.967"40.226

3.633940.198
3.867°+0.241
4.833°40.159
2.933%40.188
4.267*+0.096
1.433"+0.168
3.700%£0.194
0.633°+0.165
0.100%+0.100
1.033°4£0.198
0°+0
0*+0
1.500°+0.120
0°+0
1.767°°+0.212
2.633'+0.269
3.033%4+0.103
0.800°+0.194
7.533%40.077
8.967"1+0.227
3.900°£0.183
6.867"+0.172
7.367°£0.210
3.667°4+0.135
0.767°£0.182
2.433%40.161

3.2679+0.108
4.233°4+0.212
5.767°+0.200
3.267°+0.253
4.367°+0.133
1.167%40.216
4.800™°4+0.217
0.533°+0.158
0+0
1.000%+0.229
0.300°+0.168
0240
0.700™940.209
0°+0
0'+0
1.900'+0.184
2.800*+0.118
0.20040.107
7.367°+0.114
9.533°+0.180
3.23340.160
6.967°+0.150
7.967%°40.158
2.933°+0.168
0.633°+0.198
1.900%+0.148



astrigent

sharp/bite
pungent
charky feel

fat feel

waxy feel

fat mouthcoat

2.167°+0.512
5.367°'+0.226
1.567°40.153
0.333°%0.125
4.767"%0.206
1.267°40.152
4.433"°40.145

2.233%£0.137
7.233%£0.160
2.233%£0.200
1.666"+£0.266
4.600"%0.177
1.533%+0.336
4.100°40.163

1.867"%0.124
5.733%£0.275
1.267°+0.153
0.167°%£0.116
5.033%+0.142
0.900°40.250
4.900°+0.131

1.600°+0.121
4.633%40.343
1.033°+0.133
0.200°£0.107
5.000°£0.085
0.767°4+0.253
4.567"40.108

1.967"+0.124
6.633%£0.246
1.533°+0.133
0.667°%£0.205
4.933%£0.188
0.900°40.245
4.900°+0.121

+ UControl cheese, 2Cheese added with 4.0% phyllostachys leave liquor. YCheese added with 4.0%
Pinus Densiflora liquor. YCheese added with 4.0% Camellia Sinensis liquor.
## Mean (standard deviation), N.S: not significant.® ¥ Mean with different superscripts in the

same column differ significantly by Fisher's Least Signifiant Differece Test (P<0.05).

3) 3xpd= AT A 29 (A 1 AFA)

(EEF, o)ZF, $°]F 7144 X XR)
FolFE AR ke A28
S B9 54 T dnd ek, pH, AT
WSN, NCN, NPN, pH® A W3l A=
A

(e}

e e Rews

EEF, o) BT, 3§HESke] WSN, NCN, NPN¢]
H3gh gl

o

A7NdE e 24T

EEF, o|HF, FolF

A zsdo]l Magel et g 27t dojvt 12% TCA 7HA A AshehE (1]
e AASE, NPN), F84 84382 (WSN), pH 4.6 784 AAs =
(NCN), 9] ggo] iz v Al frAetAl S7ste] vehy sAdddl= A7)
FoAA AolE Holx| &= Ao YEwTh LT, o|4F, FolF HIb et
g zTgoe] vlate) A o], FolF H7M7E A= fakate] S whE o
A FAlEr Sl o= A GFS vAo @iF B SHAA B o 2T,
o], FolF HZF7F dxTol Hls tAA o due] Ryt Ao vl
&7 YEbstth. WSN, NPN, NCNel M= L2 H713 A7 &8 75
HlE oha A JEhvE 23S Bt ol LTt o|dF 7tE VA A
ol A= #4717 T A ASAEHE AHsA BAA FoEn A= &4
o] e FE AHKA bkt A ¢ diA Faasr AETFS FAAE
Ao Atn =k
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ERFs OB, FolF AT Azsh daT A=, vFAA gan b
=g Wad WeAdse e g uyEe] RN TEF, oFF
FolFE W A=

Hl%’é}ﬂl L‘rEPka—Ur I=a= Olﬂzﬂr EHZ?L 7H5-th Az A
b daEE YH(Fermented)& AEF H7F Az=Hue g9 7He-th X = A
Bol Uebsk=d ol 7heth A =9 EYe] SA4E e =2
o7 Bt}

SR o]ﬂz io]_zroﬂ/ﬂ—t— g2 fxzT9 7t =4 nvls] @uk(Sweat)
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012

=
Aol ARL AfolE HolA| &= AoR Yeyt etF, &5, sy
Tob tETteke] mluel M evF, FF, UGS AUPF A= Wl
Lo w2 guAd B ah Zvbo] o Ax S uxo] vl EaZ1H o)A
= W eHF, &5 A7H7E diEzel vls) diAlq o2 dmEe] Fejerh AL

oAl WERs TR, WSN, NPN, NCNelA = SANUFF5 H7kgk 77 &

ol

vl
kol el tha A ek 4% BTk ol ZRFe olgFe 7%
e Aol A% SV 9 fAE AKFUE APA nAA Fo=A

- 130 -



_Z’_
(Fruity), #%7] (FloraD, W& 3] u (Buttry), Y7hgi/ddd o2
(Sharp/Bite)o] = &= vha &=l nla] Folxi7t 27 des Ao
ot} @& s W(Sweaty)S FTF, SN, v 7h9tl 2 ZoAE Fo A 27t
[e3]

e ACE Uehkou 1 SdlAE FRER A nid B5E

4 AL, Az
e Al wd o4 A4E woli YA o oYF, FF, AAMYTFEE A
AR 29 aA ABE Asnw A= age we $e e §
AsE o] olo] HEFE AL we Aze] ® T @3 2A7 R ¢
S oglen o= ghEele] el wi= A=E MEF 4 e Fo] W Aow
AT}

A5, ST, HAFE WS bed A=E sA4sAA did el wE

35 (12% TCA 7}84 3}sHE, Non protein Nitrogen, NPN,
pH4.6 7}&A 22 33E, Non casein Nitrogen, NCN, 84 & 4335 Water
soluble Nitrogen, WSN) 9] $t&54, pH, Ao ¥ 2 WA7]9s49 ¥gE &
A% 23 NPN, NCN, WSN gk Wsto| A xj=9] Aol ol we} A4
S ® Asete] detwt i, SeF, 52 HUF 7Ren =29 54 F pH

Wk AdEFo] A7 dizTtel s pHrE 2 W gl oo e FEE
B3lAl(pH 5.18~5.5) ket Ao JA w74 el whe} vt At 43 o

E‘rlﬂ} o A7 FGEde SV Akl wet dids, S, mAE A7

F 7kt A=} Ak A=, uFelA

= T A5 HAE A% At Table 394 Hi=npel 7
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P olgH, AA e

A, b AREAAD gRe] BAL AA A4A BAT A%A BAew
etk BAA BAe TLCE ol §akA Hrl, o= HY ALEY 579 of
A Folo] ola] ALY oRE HAF F vk EF W ARE
Fulel BAG 5 oglo] we AW, H4 WAM ALY BT Qg

. Atxd sekEe &
AA AP B R 2AE o 2 BE FAEY FEE A} ginsenosided F&E
S o7 Wyl A8 50 g 80% methanol 1500 ml¥ 60TCoA] 1A

o of
™

NS AHRAE ALE-sl
& & FHH 34}
F 500 mlg 7t § ethyl ether 500 mlg #H7tat
To® o] BAFS 23] A, FEAFA F
buthanol 500 mlE % 7}sle] buthanols ¥ & HFo = e ghrj(o]
43] 4 A]). ButhanolZ (2000 mDel S#F5 300 mlE F7hste]
< AASF buthanolTS AETHe] S 23] A A]). ButhanolZ:
ol

°
=
=
=
AEsFe T 55N methanol 50 mlE =59
=9 5

FahaA FEATe] 9L 33 AN FE
+ +

S A7 & rotary evapor atorolA 7!

olN Mz

2 dn Ay

ofo

£ TLC plate (Merk
0 F254s)ell 2+ 10 w® HAA st 2 2. of&e] Al
ol

Silica gel 7 *x
% 247 b mge WEE 1 mloll 5o EFE&AO0E o] &gt} Ao
T n-HeE-FAabE-5E(5:1:4, v/ v)2] S5 (upper layer)S o83t #
AAI T % w3t

o
Ui 30% #Fabgele E5-skal, 110TolA oF 10
=

I
1=
shestel MANI T, ARFEFN Fo| AXUYRS Abxd FEE] Rig

o
24
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2. HPLColl 23t A4t ARE Abard o] Aukita
A} FZ NS membrane filter (0.45 mm)E o] #3ste] HPLCO F¢ 3k

BN
m
o

% 53-8 =9M(acetonitrile : water : n-buthanol, 80: 20: 10, v/ v)< A}
43l §% 1 ml/min2 5171 & =4& HE7|Refractive Index
Detector)oll Al 7t 3}8+H&S AE38kSloh

(2) A& A FEAFE(soflavone) 70% HIEHE= AFLolA 48A1%F F&3H
ok Ab ZbEEs B FEbste]l HPLC® BAgth HPLC AF 242

YMC-pack ODS-AM-303 HPLC column(b5 uym, 25 cm X
= Ag3HY, o] F5AS 5 mM NaH:PO, €N(pH 4.6)7}
(4:6)S AFE3t, 458 1 mL/mindtal 254 nmolA 9 &%

o}, #& E4d2E  genistein, daidzeing AFg3F% T

(3) EYdlE TFS wAstd A=A 5 AdAEEE Vheto HEsdESs F5
g % 100 me= AL ofw Hx 20 mE Wil 20 me o] -2 oI
M 5 me} FAxE Aok (FeSOs 7H20 100mg+ Rochelle salt 500mg/100
m! H»0) 5 mlE 25 ml volumetric flaskol] ¥x pH 7.52 %4 (0.066M
Na;HPO, 2H:0+ 0.066M KHoPOu/10)stal WA A7l & 3% (540 nm)

& 23530

4) Thiobarbituric acid(TBA)Z7

oFEF7F HtE X =e] AHnE SAs7] fE 4ol B3 437 A=E
0~55 <t W3 B#S 3F3Ath. 2M phosphoric acid®} 20% trichloroacetic acid
E solution® Z3}e] 50mlell X =AIE 20gS 413, &3 £ g =S
40ml DWE 84 sta E5ojA #48 F, 71 F 50mli= Whatman No.1 o]}
2 A7 v, o7 Smle AlFFHEE £7|3 2—thiobarbituric acid(DW<ke]l
0.006M) 5mlE FH7Fetith. wHE AAstal, oL TFES Aol o8 st
Aol A 1547 FF AU%=E FASAT. Vis—spectrophotometer (Model
20D', Milton Roy, USA)E ©]&3te A3}AL spectronic—20D+ 2.2 530nmel| A

&3 = =439 H(Vernon et al., 1970).
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5) BAIAE
HoAgo| A dojzl zz ol EA A= SAS program (SAS Institute Inc.,Cary,
NC.,USA)S o]&3te] ANOVA 415 3siolom, 7 Ao {94d& P<0.05

<=0 A Fisher's Least Significant Difference test® 7373} t}.

6) A= AlAE AW} W shelf-life oS5

O F&FE H7FS A= 7EA= AFES YT =31 (40T, 100%

¢

RH)OIA 45:3F £ Aejstal A Hez At ibshe, TBA #s &
Aate] X = AJAIE 9] shelf—lifed 7]+x =9 vl gt}
@ F&FE 7S A= AAFS 2 (60~80% RH) 2 A= x3olA

1~6704 AgstHA Ate, #AsE7E TBAZFE S48k A= AAE
9] shelf-lifeE o 3t}

@ F7]E9 TS Atomic Absorption Spectrophotometer (AA—6200,
Korean) & & 3'8}033}. Algd ZA= A8 10g AEE crucibleo] F st
100Cel A 7123 F 600Col A 3]ulo] = “H”V] 3stA17 5 Wdstar
Ak (1:1) 20 ml S 7}abe] s=uF wx] 28 A]7) & Whatman No. 6 o7}

o]§ EAL 37 FRFE olshatel 50nE AR AHEHYh A

!

AFFAOE da vle] AR ARNS 53

=2 1 0

Aol FolE AAES WFOE AF A F AFSE ARYEL B4
3 AEY fES AR e
AgeE 1 A, AL (5C)
4
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3. d+2a%

7F 1@ E

- AFFEF<APLFE, HF, BEEATE>ES JAU7ME AARZR9 Ut E, A
BEAE &F9 B4 93 FZu|n

I. A2 (Codonopsis lanceolata liquor) ofRl A7 =

1 A= W 4ut A& 2 ARGEY B4

AR 7 Az SR GFe AFE 6.0% AN # dehga
s} 2wl e AEE 4.0% A7tlA 7bg A deeth & Ade A
HF A B dlETh Ao R ekt ot AREE A7kl W g
o) FA%R) @ A= W) APEA7F FrE Aol Row FEAUY. £
Az 0 zgulds 2HRe AR A0 x gud @ z3Re) g o
B2 AT bRl daTR o A Ued de® AR,

Table 1. Chemical composition of the Appenzeller cheese supplemented with CLW.

Treatment
CLW—0V CLW-1? CLW—2% CLW-3%
Moisture 37.56" 34.98" 35.33° 41.21¢
Crude ash 3.96° 3.46" 5.15° 2.80¢
Crude protein 24.17* 23.67" 26.88° 23.27¢
Crude fat 32.54° 30.14° 30.93¢ 29.69¢

* YControl cheese ?Cheese supplemented with 2.0% CLW DCheese supplemented with 4.0% CLW
YCheese supplemented with 6.0% CLW

#x Mean (standard deviation), N.S: not significant.

@) Mean with different superscripts in the same column differ significantly by Fisher's Least

Signifiant Difference Test (P<0.05).
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2) AHEFY AEAZE Y

Ababseell NFEo] @& Z& FAksto] Apakel shrrd S
method®} HPLC®] carbohydrate columne ©]-& 38} v‘i’—@]?} A3
A 1.2%°)Q2 TFAZFE glucose”’t 3.9%, fructose 28.5, sucrose 17.6%,
unknown sugar 50.1 %& AA|stR o mEld FAAFELS 7S 7 Abxd
o wjga] 9 Aoz Az

Yok ARk el A AAtE AREE Al ARAEEFTE 2
& H 15.41%, 4 FF2 0.36%, 3UAH 0.02%, FAFE= 0.05%, A 2=d
2.8% ©lArt. A, Gt WE&Fo| A Auju = v A AFe] ARt

H

@okovt A AE

dz
>1'E
-
oX,
ot
o
)
z,
%)

ot

S
I L

- #7114t A
AR AR §714F %S HPLCEZ #4938 A3, malic acid®} tartaric
acid7b FF& ol FaL AAem {714 el weh ofghe] Aol o tii-
8 AL AT JHH ARk Ao R EA)
st -4k (citric acid) @] Aol AT AFoAA o] ¥ = yERE Ao
Solde® yetg.

— ARt 2 AMEF) obn| At

Aol 16% olebs 8 ofv|mAbs A48 A3 (Table 2), Pro, Arg, Glu, 1
2l Sero] o] EA dEhom 74 ofw|wike] A 9= Arg, Glu, Asp,
Leu®] o] ¥& HolHe Bt AT 4, Thre A&Jg o 74
ofu| =Ato] #F YT HEE YEFW LM o]F Pro, Ser, Arg, Glu®| o] oFH¥

_J.}\}\q—
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Table 2. Amino acid compositions of C. /lanceolate and CLW.

(mg%)
c C. lanceolate CLW
omponents Free Total
Asp 28.9 93.3 10.4
Thr 0 38.0 0
Ser 48.2 71.5 35.1
Glu 59.5 183.9 29.3
Pro 160.6 38.7 42.8
Gly 2.2 54.3 12.1
Ala 16.0 50.8 26.2
Cys 0 6.1 3.5
Val 3.2 44.7 11.7
Met 1.4 18.5 6.2
Iso 0.8 37.5 7.7
Leu 2.2 64.2 20.4
Tyr 4.1 22.2 16.3
Phe 5.6 36.6 17.2
His 21.6 54.6 22.7
Lys 13.9 49.3 14.0
Arg 141.2 248.3 33.3
Total 509.4 1112.6 309.1

— AR AREES APRd 2 R A BHEY 4

AEFE AHTER A2 4T ARATS AAE] flste] ARt AR
Fo Ve eR ezl AlEd 24E 24T 23, HPLC ®¥ dde A=
Folstgltt. =, Table 3 o WEb9l whel gFo] Apabe] A4- FE3E3 WlaLsto] Rb
2 Z<1H main peak (Fr 1)7} AMFFAAE 2WAR 58 gEoln 238 A}
Al Al RGE2 s = Fr 2014 9 & A4S Bt olgs Ayes AR
HE Ee AP TN AR T WMot AZE TheAdE wrhal BojAH
= AzdgAME 2 240] 2 YEd 7heAel e At uebA 1
Ahd el A A2 S4 F AR WsE 5 F FFoE vasigle

H g% 2= Yo EFE AFEUY A #31EgES XALEUS HPLCE 2y38
o]

19

F

1o
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Table 3. Analysis of Saponins of C. /Janceolate and CLW

C. lanceolate CLW
Main fraction peak area Main fraction peak area
Fr 1 (Rb) 6370.6 Fr 1 (Rb) 774.2
Fr 2 (RG) 1168.8 Fr 2 (RG) 1813.4
Fr 3 796.5 Fr 3 545.3
Fr 4 316.9 Fr 4 426.4
miscellaneous 142.4 miscellaneous 72.8

- AMF7E AVt A2 s4F ZAREY 39 v
AFTFE A T0kg F 0~6 % H7HEE A= AR E SAAAVIERE 10g8 F ko]
e Fo] 2AREY
2%, 4%, 6% 7}E
mg%, 2.4mg%, 3.5mgh=A AT
=5 SR o 2 =e] RESR] 34 =
e @7}%4 vl o] W XA xot. =, AR 2% W7
5 34E 100%2 7158, AR 4% 2 6% A7 A9-ol dEE AL
2o 717 3.4 2 5.1 mg%olojol S 8 FHL oF 70% U9z et
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Table 4. Content of crude Saponin in cheese supplemented with CLW

(mg%)
Aging time Cheese sample
(week) 20 4% 6%
0 1.70 2.41 3.53
3 1.65 2.45 3.56
6 1.62 2.42 3.48
9 1.68 2.52 3.34

- AR F AR IR

At AREEEOl AR VI ES ARG Aste] Fa FAES 4
3, 7k AmetEaqy] e wfg- ARl UEbs o ARtel A, 37
=2 AMPFEY 7] oljls aEste] dEs 1A FEEE YE steam
distillation, Tenax—GC®¢ WHE& HWadstl HAASS=d T 23 steam
distillationol] 2]$F 7 $-oli= Tenax X3 ¥ ether FE3 A5 B} 4 42 3}
F=o] ALY HF FE=A el odEH e dRol UG A, Zpzfe

11
P71 22 GC/Mass= &Qlstal =l AA7FA peak area’} A debd she

o
N

=

-

Tﬁ
o

lo

=

£ 107) vkl odor threshold® #57ASH 37 BrAGo =M F7hH 0w A4
F8 A A= ARFI)S AHSnA Aok

— AMEF7E A7tE =9 e 4
Az 545 ANAe] wshoh AdsjeE SA67] Aste] AMFFE 0~6 % 7L
gt A =2& 54 % 3574 TBA(Thiobarbituric acid) valuegE 43t SA4TEH
A= Table 58 2. 5, AMFS7F 0% (control), 2%, 4%, 6% 3714
A zo Mo w4dF TBA @2 242 1.87~2.01 M= tiz=+2k 8 Ao|7} gl
U sS4 3FA ARES vas] = u AREE HUb e ARk 22 diETst
FFEE Zpol7F e e AT 2%9 4% H7bRrel= el AE il o)

# Ane gYCGHhAA faE 7154 BASe] AFE A7t A=e) AdEs

S Ao AR 4 glow, AkE HTkR Qs ARtbe] vle et ofyet
tol7h Az AdE wolud 7@ Ao ddHln ol F AkdkE H7b
Aze] &4 F gFEE A= A7|be] e TBA Waks 48] shelf-life &
AR ezt Ao,
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Table 5. TBA value of cheese supplemented with CLW

(umol/g cheese)
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Table 6. Chemical composition of the Gouda cheese supplemented with Wild Ginseng

liquor (WGL)
Treatment
WGL—0" WGL—1” WGL—2" WGL—3"
Moisture 35.69° 38.29" 35.48¢ 36.35¢
Crude ash 5.16° 3.16" 4.27° 4.98°
Crude protein 26.34° 23.94" 27.65° 25.25¢
Crude fat 32.23" 31.01° 31.17¢ 30.42¢

* YControl cheese, ?Cheese supplemented with 2.0% WGL. YCheese supplemented with 4.0% WGL.
DCheese supplemented with 6.0% WGL.
#* Mean (standard deviation), N.S: not significant.
a4 Mean with different superscripts in the same column differ significantly by Fisher's Least
Signifiant Differece Test (P<0.05).

2) H4F7H A7hE Az AXHE L WAE 24

- WRF A= 4 F RE AZUY ¥F M

AAFE 0~6 % W Az=e] AmAPOR HAH AXLUL 24 98
of ANl Wk ANHOR 10 g8 AZARE Hste] BE LA B,
XS PUSE FESD FES] 2AEY §HL PG @A 54
4 AZNEE BHF Avke Table 79 Btk 5, AAFE W} Az AEsE
AU FFE 0.74~3.02 mg% WHZA AT A A=wt 088 Abw
Aol Se shekial o) H/MNRS AF Alze] ALgehE At MRS A}
Ed gFol e Aol /Ass o8 FHUTh et kY AFe] ol
Wl AESE AEUY H5Ee AR A2 Az Avehs °Y 6% A7
A WS Ee AU HFES UElon AWHOE £4 6774 AESE
AT o] Srksteh o F of1h ol AL ek olF %4 125
ol Folt= AE Y 3 A AEY F o HFEel WsE 24 dHo]
.
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Table 7. Content of crude saponin in cheese supplemented with Wild Ginseng
liquor (WGL)

(mg%)
Aging time Cheese sample
(week) 2% 1% 6%
0 0.74 114 512
3 0.79 1.27 575
6 0.85 1.35 3.02
9 0.82 1.29 9.76

ARFIE Z7HE A=Y AR #£4

A= 4T AEE SAHS7] St MFE 0~6 % H7HEE A=E %4
S 354 BE3E A9l TBA(Thiobarbituric acid)E A8t <4 A9 A v
3t A3}+= Table 83 Zt}, A4S A9 0% (control), 2%, 4%, 6%7+A] 2 718}
o Axsta A4S 2l A=A TBA #s 54 37419 Alaet njus)] &

] ok tiEo] Al Atr A ES BHlou s AUt mE {9
Ao m$ vrokth = &4 W AMEE "UbEeh g2z 2ol vk A9 glglen %
4 3FA AlBOAME Tt 2~4% H7H el FxE YELUA] O‘LO}‘jr.
gy A 6% H7EA=Y Bfddle dHET B 2~4% -7 #9322

A=l olHg A= A widEol A FeHlE AFEd 5] 3ol mig- ‘5%9“11

A=) WAEE 3 do] P GO WAFE A7bsF FL AT

Table 8. TBA value of cheese supplemented with Wild Ginseng liquor (WGL)
(umol/g cheese)

Aging time Cheese samples
(week) control 2% 4% 6%
0 2.53% 0.06" 2.58%+ 0.07* | 2.50%£ 0.06* | 2.37% 0.06"
3 3.18%+ 0.06" 3.09% 0.05° | 3.04% 0.05" | 2.58% 0.05"

® Mean with different superscripts within the column are significantly different

compared with the control (P<0.05)
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0. ¥ %23 (Rubus coreanus liquor) 18] X
AR fAad BeAE A
wpsh gtk =, BRaE A=

2|z AFTIFA 5HE
A3}E= Table 9.914 B
o] HiagE M7 (RCW—1, RCW—2, RCW—3)7}
WEd ol HEAFIE A2 B
AT},

2
of] A <}
=4
AR 7= a3t

A =5
A A7 2.0%,

[N

A
SEEL
=]
Table 9. Chemical composition of the Colby cheese supplemented with RCL
Treatment
RCL—2% RCL-3"
44.02¢

41.69°

3.54° 3.00°
26.15¢

25.93¢

RCL—0" RCL—1%
40.75° 41.21°
3.11° 3.19"
26.86"

26.13°
26.97"
'Cheese supplemented with 2.0% RCL, ICheese supplemented with 4.0%

27.20°
27.32°

Moisture

Crude ash
Crude protein
Crude fat 26.51°

a9 Mean with different superscripts in the same column differ significantly by Fisher's

x YControl cheese
RCL, “Cheese supplemented with 6.0% RCL

#% Mean (standard deviation), N.S: not significant
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Least Signifiant Differece Test (P<0.05).
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o2 7FedSs W 95% e FETE 1.94, 45% ¥ FETE 1.69, 15%
oerE FEHTE 1.56 o2 kst &4 o] &% 95%EE FETUF HiEA
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Table 11. Amount of phenolic compounds in RCW extracts

Extraction solvent Amount (% dry basis) Efficacy
95% ethanol 8.65 1.94
45% ethanol 7.52 1.69
30% ethanol 7.04 1.58
15% ethanol 6.95 1.56
10% ethanol 5.97 1.34

Water 4.46 1.00
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o) AZAE FEAHT Al HEA HUHA =0 @bt VleAde Folsted
s e ARz AP e AQAA ] ATAHRE ngo R FT W=y
o A B4 A vTo] w2 dEsdES dAsta A= 4% A7
of wet A FgEol o F7hARL 4ol 2= AT

Table 12. Changs in polyphenols contents during the ripening period of Colby

cheese supplemented with RCL (mg%)
Aging time Cheese sample
(week) 29, 49 6%
0 10.4 19.3 30.8
3 11.9 21.6 31.2
6 12.7 22.6 34.8
9 18.5 24.3 35.6

- BEAFIE HbE A ze] A 74
HEAF7E A7 A=) wste} AHEE SAEY] Skl 0~6 % WA=
= 4 3 AFEA AZEA HBE 3FA TBA(Thiobarbituric acid) value® &3
Aol gy wmd Az Table 133 vk &4 A BEAFI}
0% (control), 2%, 4% 2 6%H7}E A=A TBA < zH7F 2.05, 1.92, 1.86 2
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Table 13. TBA value of cheese supplemented with RCL

(umol/g cheese)

Aging time Cheese sample
(week) control 2% 4% 6%
0 2.05%+ 0.06% | 1.92+ 0.05% | 1.86+ 0.05* | 1.89% 0.05°
3 4,18+ 0.07% | 2.68+ 0.06" | 2.11% 0.06° | 2.07% 0.06°

¢ Mean with different superscripts within the column are significantly different compared with

the control (P<0.05)
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Table 1. Chemical composition of the Gouda cheeses supplemented with

traditional medicinal liquors

Treatment
control”’ Gaciogapiju” ChickjuS) Sansuyuju‘”
Moisture 24.34° 28.30°¢ 30.38% 25.66¢
Crude ash 3.36¢ 4.72° 3.99¢ 2.90°
Crude protein 37.38b¢d 34.73% 37.22b¢d 38.02°
Crude fat 27.120%f 29.75° 29.51° 26.63"

+ YControl cheese, Cheese supplemented with 4.0% Acanthopanax senticosus liquor, ICheese
supplemented with 4.0% Pueraria thunbergiana liquor, YCheese supplemented with 4.0% Cornus
officinalis S. et Z. liquor

#% Mean (standard deviation), N.S: not significant.

) Mean with different superscripts in the same column differ significantly by Fisher's Least

Signifiant Differece Test (P<0.05).

Table 2. Mineral composition of the Gouda cheese supplemented with traditional

medicinal liquors

Treatment
control’ Sanmeruju”’ Seokruyuju3> Maesilju"’
Fe 24.34° 23.98° 20.43" 29.37"
Mg 3.36¢ 4.17° 3.90¢ 2.57"
Ca 27.12%" 27.35% 27.50% 25.31%

+ YControl cheese, Y Cheese supplemented with 4.0% Acanthopanax senticosus liquor, Cheese
supplemented with 4.0% Pueraria thunbergiana liquor, DCheese supplemented with 4.0% Cornus
officinalis S. et Z. liquor

#* Mean (standard deviation), N.S: not significant.

a4 Mean with different superscripts in the same column differ significantly by Fisher's Least

Signifiant Differece Test (P<0.05).
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Fig 3. Changes in TBA value of traditional medicinal liquor No. 1 Cheese
added with different ratio.
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Table 5. Content of polyphenols in Gouda cheese added with Chickju
(mg/100g cheese)

Aging time Cheese sample
(week) 0% (Control cheese) 4% (Replicate)
0 1.50 10.21 10.03
6 1.65 20.33 20.51
9 1.62 30.12 30.08
15 1.68 31.82 30.95
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Table 6. Content of antocyanins in Gouda cheese added with Suckruju

(ug/100g cheese)

Aging time Cheese sample
(week) 0% (Control cheese) 4% (Replicate)
0 0.01 12.16 14.12
6 0.05 13.87 15.58
9 0.02 18.85 17.25
15 0.06 17.94 17.16
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Table 7. Content of flavonoids in Gouda cheese added with Maesilju

(mg/100g cheese)

Aging time Cheese sample
(week) 0% (Control cheese) 4% (Replicate)
0 25.1 301.1 280.5
6 26.5 420.9 431.2
9 26.5 508.3 511.5
15 26.8 503.8 510.9
1. 427, 4757, A7 47t 9o A=
AP EE, NFE, AT Aokl oF A= npspbAsE HESY] st
A RF, AFE, AT A=) dwk YR FRAS B
A A WA H7F ke A =0 dnbgits A3 A vk Table 8
oM ®Hi= whel dth
Az AWAES k&5 WU T RY FE, eI A, 32 §
Fol v Al e, o= fEF Aol it Aol F2 dFS Fol &
WA o Aol Ar] JEome] #a7E dojuh Hghe] o]FoHA yehd A}
B owolm ankE Xz nhat ] R adrE VI dHAT. 2 A= o
7173 (Fe, Mg, Ca)9] ol H7F57F v& ok 7 an s vepbd
As = 7 3
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Table 8. Chemical composition of the Gouda cheeses supplemented with traditional

liquors
Treatment
control” Sanmerujuz) Seokryujus) Maesilju4>
Moisture 24.34° 23.98° 20.43" 29.37"
Crude ash 3.36¢ 4.17° 3.90° 2.57"
Crude protein 37.38"¢ 37.69™ 40.99° 36.02"
Crude fat 27.12%" 27.35% 27.50% 25.31¢

+ YControl cheese, 2Cheese supplemented with 4.0% Vitis coignetiea liquor, DCheese supplemented

with 4.0% Punica granatum liquor, DCheese supplemented with 4.0% prunus mume liquor

#* Mean (standard deviation), N.S: not significant.
a4 Mean with different superscripts in the same column differ significantly by Fisher's Least

Signifiant Differece Test (P<0.05).

Table 9. Mineral composition of the Gouda cheese supplemented with traditional

liquors
Treatment
control”’ Sanmerujuz) Seokryuju® Maesilju®
Fe 1.00° 2.75%¢ 5.88% 3.75"¢
Mg 22.37¢ 17.18° 24.01° 21.01°
Ca 216.02% 252.86% 261.43% 222.02%

+ YControl cheese, DCheese supplemented with 4.0% Vitis coignetiea liquor, Cheese supplemented
with 4.0% Punica granatum liquor, YCheese supplemented with 4.0% prunus mume liquor

#+ Mean (standard deviation), N.S: not significant.
9 Mean with different superscripts in the same column differ significantly by Fisher's Least

Signifiant Differece Test (P<0.05).
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Table 1. Chemical composition of the Appenzeller cheeses added with traditional

liquors

Treatment

Control” Podojuz) LeeganjuS) Songiju‘o

Moisture 26.62940.0338 32.65°+0.1445 31.83°+0.3119 35.58°+0.2730

Crude protein 27.50°+0.2066 28.06°+0.2474 26.74°+0.1848 24.59°+0.1938

Crude fat 42.22°40.3107 35.00°+0.2426 36.80°+0.3986 35.20°+0.4895

Crude Ash 3.23'4£0.0233  3.95°40.0067  4.24"+0.0219  4.08"+0.0603

x YControl cheese, Cheese added with 4.0% Vitis vinifera liquor. Cheese added with 4.0%
Zingiber officinale Rosc liquor. V'Cheese added with 4.0% Tricholoma matsutake liquor.

#* Mean (standard deviation), N.S: not significant. a4 Mean with different superscripts in the

same column differ significantly by Fisher's Least Signifiant Differece Test (P<0.05).
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Table 2.

Mineral composition of the Appenzeller cheese added with NoZ2.

(mg/100g)
Treatment
Control” Podoju2) Iganjus) Songiju“
Ca  559.96°+22.8702 492.89°+14.1898 489.94"+24.1458 503.89"+17.5274
Mg 6.80°+0.2924 6.16°+0.0233  6.66™°+0.1408  6.77°40.1298
Fe 2.10+0.2669 2.40+0.3265 3.0040.5122 2.1240.1762

* YControl cheese, ?Cheese added with 4.0% Vitis vinifera liquor. PCheese added with 4.0%
Zingiber officinale Rosc liquor. YCheese added with 4.0% Tricholoma matsutake liquor.

#x  Mean (standard deviation), N.S: not significant. ¥ Mean with different superscripts in the

same column differ significantly by Fisher's Least Signifiant Differece Test (P<0.05).
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Table 3. Chemical composition of the Appenzeller cheeses added with traditonal liquors

Treatment

Control”

)

Odijuz) Hongju®

Hutgenamujug

Moisture

29.10°+0.3573

30.62°+0.2544 25.56°+£0.2021

30.35"+0.2585

Crude protein

27.18°£0.1438

26.46"+£0.1330 27.48°+0.2176

24.64°£0.1298

Crude fat

40.31°+0.4202

38.98°£0.4380 43.75"+0.0754

41.36°+0.4582

Crude Ash

3.28%+0.0524

3.50%4+0.1837  2.84°40.0404

3.24%+0.2554

+ YControl cheese, YCheese added with 4.0% Morus alba L. liquor. PCheese added with 4.0%

Corydalis incisa liquor. “Cheese added with 4.0% Hovenia dulcis Thunb. ex Murray liquor.

#* Mean (standard deviation), N.S: not significant. a9 Mean with different superscripts in the

same column differ significantly by Fisher's Least Signifiant Differece Test (P<0.05).
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Table 4. Mineral composition of the Appenzeller cheese added with No. 2.
(mg/100g)

Treatment

Control” OdijuZ) Hongju3) Hutgenamuju‘“

Ca 542.52°+15.7789 373.78°49.0152 398.99°+12.6854 458.01°+3.0464

Mg 7.02°£0.2099 3.98°+0.0536 4.58°£0.0869 5.66°+0.0817

Fe 1.40°+£0.1048 1.48°+£0.0186 1.97°+0.1753 2.37£0.1027

+ YControl cheese, Cheese added with 4.0% Morus alba L. liquor. ¥Cheese added with 4.0%
Corydalis incisa liquor. “Cheese added with 4.0% Hovenia dulcis Thunb. ex Murray liquor.
#% Mean (standard deviation), N.S: not significant. ©® Mean with different superscripts in the

same column differ significantly by Fisher's Least Signifiant Differece Test (P<0.05).
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Table. 5. Chemical composition of the Appenzeller cheeses added with traditional

liquors

Treatment

)

Control” Deaipju® SongsunjuS) Nokchaju”

Moisture 29.10°4+0.3573 30.62°+0.2544 25.56°+0.2021 30.35°+0.2585

Crude protein 27.18°+0.1438 26.46°+0.1330 27.48°+0.2176 24.64°+0.1298

Crude fat  40.31°+0.4202 38.98°+0.4380 43.75°+0.0754 41.36°+0.4582

Crude Ash  3.28°40.0524 3.50°+0.1837  2.84°4+0.0404 3.24™+0.2554

* VControl cheese, ~Cheese added with 4.0% phyliostachys leave liquor. > Cheese added with 4.0%
Pinus Densitlora liquor. YCheese added with 4.0% Camellia Sinensis liquor.

#** Mean (standard deviation), N.S: not significant. @) Mean with different superscripts in the
same column differ significantly by Fisher's Least Signifiant Differece Test (P<0.05).
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Table. 6. Mineral composition of the Appenzeller cheese added with No3.
(mg/100g)

Treatment

)

Control” Deaipju® Songsunju3> Nokchaju4>

Ca 542.52°+15.7789 373.78°49.0152 398.99°+12.6854 458.01"+3.0464

Mg 7.02%40.2099 3.98Y40.0536 4.58°+0.0869 5.66°+0.0817

Fe 1.40°+£0.1048 1.48°+£0.0186 1.97°40.1753 2.37°£0.1027

+ YControl cheese, DCheese added with 4.0% phyliostachys leave liquor. Cheese added with 4.0%
Pinus Densitlora liquor. DCheese added with 4.0% Camellia Sinensis liquor.

#* Mean (standard deviation), N.S: not significant. a4 Mean with different superscripts in the
same column differ significantly by Fisher's Least Signifiant Differece Test (P<0.05).
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Fig. 12 2t}

Table 7. Operating condition for shikonin analysis of cheese added with

Hongju
Instrument Yong—In HPLC system
Column Hi—Q SIL—-C18 (4.6x150 mm)
Mobile phase 25mM KHyPO4/CH3CN = 87/13(v/v)
Flow rate 1.0 mL
Column temperature 40°C
Detection 530 nm
Injection volumn 20 uL
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Fig. 1. Shikonin content in Gouda cheese added with Hongju liquor.
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Fig. 3. Anthocyanin content in Gouda cheese added with Odiju liquor.
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Table. 8. Operating condition for catechin analysis of cheese added with green

tea liquor.
Instrument Yong—In HPLC system
Column Hi—Q SIL—-C18 (4.6x150 mm)
Mobile phase 25mM KH,PO4/CH3CN = 87/13(v/v)
Flow rate 1.0 mL
Column temperature 40°C
Detection 280 nm
Injection volumn 20 uL
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Table. 1 Approach to cheese—making Research and Technical Practice from

2005 to 2008 on the foreign countries.

Nation Institutes Period Obtained informations
2005. 8 Farmstead cheese making and brand status, Treat of Raw milk sys
Hokkaido, Nagashibetz An l tem Fast detect the antibiotics is raw milk Gouda cheese—making.
Japan
imal food training center 2007.6 Cheese making technigue and Farmatead cheese making practi
2007.8  |°¢
Goat cheese making Farmstead cheese factories management.
Germany Haus Riswick center 2005. 3. Herb cheese, Organic cheese, Farmers market and cheese sale st
atus
Asiago cheesemaking Technic
Italia Asiago Malga 2005. 6
Various Italian cheesemaking Techniques. DOC cheese
Organic Swiss cheese company Show Kiserei management
Swiss Bern Appenzeller Region 2006. 7 Appenzeller cheesemaking Procedure, Herb solution for cheese s
urface treatment
Ewes milk cheese making, Whey cheese making, old and tradition
Sweden Denmark Norway
Europe England 2005.7 ~ B al cheese making in Swedin (SKASEN) Origin of Nordic cheese.
nglan
§ British goat cheese Danisco, Denmark
Kansas Univ. The sensory Studies of Flavor vocabulary, definitions and references for chee
America 2007. 9
analysis center se.
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Table.

cheese specialists from Canada, Germany.

2 Approach to the cheesemaking technique workshop by

invited

Institutes/ Attendant (kind)
Nation - Period ) _
Specialist (Dairy farmers) | Cheese making
2005, 10. 31— 20 20
Canad Guelph Univesity/ 11. 4 (1% (Cheddar, Gouda, Swiss, Montagi
anada
Prof. Dr. Auther. R. Hill. 2007, 11. 13 - 1 0, Brick, Romano, Camembert, BI
11,17 (2nd) ue, Queso Blanco...)
3
2005. 5. 23 ~ 15 (Cheddar, Gouda, Camernbert)
25 (1) 4
Haus Riswick/
2006. 4. 18 — 15 (Gouda, Tilsiter, Berg, Cottage) an
Germany | Former cheese Meister C
20 (2nd) d Butter
Jhung Y. Sam.
2007. 4. 24 — 15 11
28 (3r) { Gouda, Cammbert, Cottage, Fres
h, Tilster, Edamer, Goutaler..)
Kind of natural cheese 28
Kansas University/
2007.1. 3~ 10 (Mild Cheddar, Emmentaler, Mont
Delores Chambers
5 (1) erey Jack, Romano--)
America Edgar Chambers
2008. 2. 11 —~ 10 Kind of natural cheese 20
Jee hyun. Lee
13 (2nd) (Asiago, Stilton, Gruyere, Feta, Go

uda, Brie..)
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Texture
Firmness :

Flavor
Dairy
Complex :

Cheese ID:

Buttery :

Dairy Fat :

Dairy Sour:

Dairy Sweet:

Cheese Study
Definition and Reference Sheet
October 2007

Kansas Univ. The sensory Analysis Center

The force required to bite completely through the sample with the molar teeth.
Reference : Kraft Mozzarella Cheese = 4.5

Preparation : Cut mozzarella cheese into 1/2" cubes. Serve in 3.25 ounce cups.

Overall aromatics associated with products made from cow's milk such as buttery, cooked
milk, dairy fat, dairy sweet and dairy sour.
Reference : Hiland Sour Cream = 7.5 (flavor)

Hiland Whole Milk = 9.0 (flavor)

The perception of aromatics commonly associated with or identified as cheese, that
may be described as dairy sweet, dairy sour, butyric, and/or goaty. (An overall cheese
impression)
Reference : Kraft Mozzarella Cheese = 4.5 (flavor)

Kraft Mild Cheddar Cheese = 9.0 (flavor)

Kraft 100% Grated Parmesan Cheese = 11.0 (flavor)

Kroger 100% Grated Romano Cheese = 13.5 (flavor)

Preparation: Cut mozzarella and cheddar cheeses into 1/2' cubes. Serve in 3.25
ounce cups.

The aromatics commonly associated with natural, fresh, slightly salted butter
Reference : Land O Lakes Unsalted Butter = 7.0

An oily aromatic reminiscent of milk and dairy fat

Reference : Hiland Whole Milk = 3.5 (flavor)
Hiland 1/2 and 1/2 = 6.0 (flavor)
Hiland Whipping Cream = 9.0 (flavor)

The sour aromatic associated with dairy soured products
Reference : Hiland Sour Cream = 8.5 (flavor)

The sweet aromatics associated with fresh dairy products.
Reference : Hiland Whole Milk = 4.5 (flavor)
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Cooked Milk: The combination of sweet, brown flavor notes and aromatics associated with heated
milk.
Reference : Hiland Whole Milk = 4.5 (flavor)
Preparation: Microwave 1-cup Hiland whole milk on high power for 2 minutes.

Sweet,
Brown:
Reference : C & H Golden Brown Sugar = 8.0 (aroma)
C & H Golden Brown Sugar = 9.0 (flavor)

Butyric Acid: The aromatics reminiscent of baby vomit; is sour and cheesy.
Reference : Kraft 100% Grated Romano Cheese = 6.0 (aroma)
Preparation: Kraft 100% Grated Romano Cheese = 9.0 (flavor)

Waxy: The sweet aromatic that is associated with waxed paper or wax candles.
Reference : Gama-Nonalactone = 4.0 (aroma)
Preparation: Put 1 drop on a cotton ball in a large snifter, cover.

Musty: An aromatic that a damp, earthy character similar to fresh mushroom.
Reference : Sliced White Mushroom = 8.5 (aroma)
Sliced White Mushroom = 10.5 (flavor)
Sliced Raw Button Mushroom =
Preparation: Place mushroom in 3.25 ounce cup, cover.

Moldy: A damp, somewhat mildewy aromatic associated with mold growth.
Reference : 2-Ethyl-1-hexaol (in propylene glycol) (aroma)

Mushroom: The flavor notes found in raw button mushrooms
Reference : Sliced Raw button mushroom = 11.0
3-Octanol (10,000ppm) in propylene glycol = 13.5

Goaty: The aromatic reminiscent of wet animal hair; it tends to be pungent, musty, and
somwhat sour.
Reference : Kraft 100% Grated Parmesan Cheese = 5.5 (flavor)
Saladena Feta Cheese = 9.0 (aroma)
Preparation: Serve parmesan and feta cheeses covered in 1 ounce cups.

Sweaty : Sour, stale, somewhat cheesy aromatics reminiscent of perspiration generated foot odor,

found in unwashed gym socks and shoes.
Reference : Isovaleric acid (in propylene glycol)
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Grain :

Nutty :

Chemical :

Fruity :

Floral :

Fermented :

Sweet,
Overall:

Bitter :

Salty :

Sour :

A general term used to describe the aromatics associated with grains. It is an overall
grainy impression characterized as sweet, brown, sometimes generic nutty
Reference : Gold Medal All-Purpose Flour = 5.0 (flavor)

A non-specific, slightly sweet, brown nutty impression.
Reference : Kretschmer Wheat Germ = 7.5 (flavor)

An aromatic impression associated with a broad range of compounds, generally known
as chemical, which may or may not include chlorine, ammonia, aldehydes, etc

An aromatic blend, which is sweet and reminiscent of a variety of different Fruits.
Reference : Del Monte Light Chunky Mixed Fruit = 5.5 (flavor)
Preparation: Drain fruit from juice and mix with equal parts of water.

A sweet aromatic impression associated with flowers
Reference : Oil of geranium, Citonella, Linalool

Combination of sour aromatics associated with somewhat femented dairy/cheesy notes
that may include green vegetation, such as sauerkraut, soured hay, or composted
grass.
Reference : Frank's Kraut = 9.5

Preparation: 1 part juice to 1 part water.

Post Shredded wheat = 1.5
Wheaties = 3.0

Reference :

The fundamental taste sensation of which caffeine or quinine are typical.
Reference : 0.01% Caffeine Solution = 2.0

0.02% Caffeine Solution = 3.5

0.035% Caffeine Solution = 5.0

0.05% Caffeine Solution = 5.5

The fundamental taste sensation of which sodium chloride is typical.
Reference : 0.2% Sodium Chloride Solution = 2.5

0.25% Sodium Chloride Solution = 3.5

0.3% Sodium Chloride Solution = 5.0

0.45% Sodium Chloride Solution = 6.5

0.5% Sodium Chloride Solution = 7.5

The fundamental taste sensation of which citric acid is typical.
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Reference : 0.025% Citric Acid Solution = 2.5
0.05% Citric Acid Solution = 3.5
0.08% Citric Acid Solution = 5.0

Feeling Factors

Astringent :  The complex of drying, puckering, shrinking sensations in the oral cavity.
Reference : 0.05% Alum Solution = 2.5
0.1% Alum Solution = 5.0

Sharp/Bite : The total impact of the flavor notes associated with the combination of aromatics that
are sour, astringent, and pungent.
Reference : Kraft Mozzarella Cheese = 3.5 (flavor)
Kraft Mild Cheddar Cheese = 6.5 (flavor)
Preparation: Cut mozzarella and cheddar cheeses into 1/2" cubes. Served covered in
3.25 ounce cups.
Serve 1 teaspoon vinegar covered in a medium snifter.

Pungent : A sharp physically penetrating sensation in the nose.
Reference : Heinz White Vinegar = 8.0(flavor)
Preparation: Mix 1 part vinegar with 8 parts of water.

Chalky feel: A measure of a dry, powdery sensation in the month.
Reference : Saladena Feta Cheese = 6.5
Kraft Mozzarella Cheese = 5.5

Fat Feel : Related to the perceived fat content. Refers to the intensity of the fat feeling in the
mouth when the product is manipulated between tongue and palate.
Reference : Hiland Half and Half = 6.0
Kraft Mild Cheddar Cheese = 6.5 (flavor)

Waxy Feel: A sensation of having a waxy coating on tongue and other mouth surfaces during
mastication.

Reference : Nestle Butterscotch Morsels (2) = 8.5

Mouth coat
Fatty
Mouthcoat:  The amount of fat film left on surfaces of mouth after swallowing or expectorating.
Reference : Land O' Lakes Unsalted Butter = 5.0
Hiland Half and Half = 6.0
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