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Development of Farmstead Natural cheese Added with
Natural Useful Resources (Green tea, Green perilla

leaves, Ginseng, Arrowroot, Bundle, Laver)
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SUMMARY

I. Title

Development of Farmstead Natural Cheese Added with Natural Resources

(Green tea, Green perilla leaves, Ginseng, Arrowroot, Bundle, Laver)

II. Purpose and Importance of Research and

Development

This study was performed to develop Korean natural cheese that 1s different
from foreign natural cheese for the cheese manufactured added with natural
resources from Korea and to apply in farmstead cheese making.

After 1995, Korea had opened all of the dairy products market set to the
WTO system, then all the foreign cheeses could be freely traded. The Cheese
market in Korea, grew rapidly and cheese consumption had increase 5 times
during the 1995 to 2004.

But the major consumption groups of cheeses are process cheese and
Mozzarella (for Pizza), which consist of imported resources materials.

There are small amount of natural cheese consumption, in Korea because it
has a very strong taste and sharp for a view of Korean consumer. Korean
consumer could not adopt the traditional western style natural cheese taste and
flavor. Korean consumers mostly prefer mild flavor cheeses, so those cheeses
does that not meet with Korean consumers needs.

Therefore 1t 1s important to find out acceptable taste and flavor cheeses for
the Korean consumers. We expected that the cheese taste and flavor is depend
on fermentation degree and added resources.

Especially, Korean people realized on lifestyle of health and substantiality

(LOHAS) trend, so they look for the functional food and high quality and food

._.‘13._



safety (for example: hygiene, environmental friendly, high nutrition, free of
antibiotics and good design foods).

We were focused on the two objections of this study; 1) Optimizing taste
and flavor cheese developing; 2) Approaching to the LOHAS trend of Korean
people by adding with Korean natural useful resources.

Korea dairy industry development started on the early 1960’s milk production
have been increased the milk market and it expended considerable nowadays.

But, it makes big troubles in the dairy industry, because Korean consumers
don't like drink a large amount of market milk, so there are brought out the
surplus raw milk. The most of all Korean adult mostly have a lactose
intolerance symptom (LLIS), so they can not drink a large amount of market
milk, for example if they drink about more than 300m{ over per day, they may
have the LIS (headache, diarrhea, stomachache, etc.).

Korean dairy industry, specially the large milk processing companies have
not been adapted to the consumers petition of LIS, new milk products demand,
and trend request.

Nowadays, Korean milk processing companies use the 60770% of raw milk
for the market milk processing and rest part i1s covered by variable milk
products.

The surplus raw milk was purchased at low prices about half price to the
normal price (average 300won/¢ <760won/¥¢), so many dairy farmers
requested the graded price system to government. But there are not any
solution against increase the market milk consilmption in Korea.

This study aims to solve the surplus of raw milk that is a shortcut to
increase the raw milk consumption using by cheese making on the farmstead
small scale cheese factory all over the national wide. This study is also
objected to develope the standard cheese making process for the farmstead
cheese (artisan cheese) making added with useful natural resources.

Korea dairy industry have been producing about 400,000M/T of surplus raw

milk annually.

..._14_..



If it can be processed to natural cheese, there will manufactured about
40,000M/T cheese, and they may be consumed by domestic and export, then
all of the surplus raw milk problem and milk powder accumulation would be
solved.

This will be the Blue Ocean of the Korean dairy industry to develope the

new milk products for consumption sector.

Economically, Korea mmported the curd cheese, Mozzarella cheese for Pizza,
and cheese analogue for food stuff about 34543M/T, ($88058) in 2004, it
makes the gross loss of the national wealth, every vyear.

Korean dairy farmers seriously have a irrational troublesome caused by the
graded price of surplus raw milk every year.

If we can provide the reasonable way to use the graded price of surplus
raw milk through the farmstead natural cheese added with natural useful
resources. so, there are two or more profits and favorable solutions; the graded
price raw milk will be changed to a value—added milk products and the Korean
dairy industry management would be progressed to develop in the future.

Therefore, this study was carnted out to offer farmstead cheesemaking
standard process for artisan cheese added with natural useful resources which
have proved the medicinal effects, physiologically active function through the
long history of Korean tradition and perform sciéntific research to overcome
and to solve the some problems in Korean dairy industry by farmstead natural

cheesemaking of Korean style.

III. Contents and scope of research development

This study was performed to provide the typical and illustrational standard
cheese making process which can use in farmstead small scale cheese factories
and to develope the artisan cheeses added with their regional natural useful
resources, The scope and contents of this research are as follows:

1. Select naturally useful resources for the natural cheese making on farmstead

_15_



scale and set up the target compound of functional cheese.

2. Select the base cheese and set up the general cheese-making process for
the experimental natural cheeses.

3. Set up the standard cheese making process for the typical Korean style
natural cheese added with natural useful resources.

4. Analysis the change of quality during the ripening period of the developed
cheese added with natural resources.

0. Analysis the amounts and change of the target compounds of properties the
ripened cheeses added with natural useful resources.

0. Cheesemaking and analyze experimental products of the natural cheeses and

determine the shelf life the natural cheeses.

IV. Results of Research development and expected

outcome and Utilization

1. Results of research development

This research was conducted to provide the typical Korean style natural
cheese making process added with natural resources and to manufacture on
farmstead small scale cheese factory using the regional useful resources,
which suggest the consistent development of Korean dairy industry. The

results were summarized as follow:

( The 1st year )

The addition effects of natural resource on quality properties of natural
cheese during the ripening period were investigated as a function of
growth of lactic acid bacteria (LAB), ripening accelerating and sensory
charactenistics. Green tea (Camellia sinensis), Mulberry leaves (Morussp),

Chlorella (Chlorellasp), Bokbunja (Rubus coreanus) has been useful to study

_16_



Natural cheese manufacturing characteristics and used to accelerate cheese
ripening. In the present study, we investigated Green tea, Mulberry leaves,
Chlorella, Bokbunja addition concentrate by using partial amounts and
modification 1n the cheese making procedure. Each four vat of cheese
were made on the same day from fresh milk in tank. Changes of chemical
composition, viable cell counts, pH, water soluble nitrogen (WSN), non
casein nitrogen (NCN), non protein nitrogen (NPN) contents and proteolysis
of cheese protein during maturation _Were determined. Slab-gel
polyacrylamide electrophoresis patterns also were determined with control
cheese by standard plate count were analyzed and compared with control
natural cheese. Were real 13ed. These samples were ripened for 4 months
in ripening and stored cold room (14C, R/H 95%). Chemical composition and
target functional components of Farmstead Natural cheese added with Green

tea, Green perilla leaves, Chlorella, Bokbunja were analyzed.

The results obtamed from experiment were summarized as follow :

The cheese added with green tea contained higher amounts of moisture
and crude ash, with Mulberry leaves contained higher protein and fat, with
Chlorella contanined higher moistrue and protein, with Bokbunja contained higher
crude ash compared with control cheese. Viable cell count of LAB decreased
with the ripening stage increased from 3 to 15 weeks, the control cheese
were decreased faster than those of the developed added with Green tea,
Mulberry leaves, Chlorella, Bokbunja cheese, As a result of analysis of
catechin contents in of green tea cheese, EGCG was the highest
component.

In the cheeses added with Mulberry leaves, Rutin was target compounds;
Chlorella was CGF(Chlorella Growth Factor) and flavonoids; Bokbunja juice
was Anthocian color settled as a typical index compound. The cheese
shelf-life of added with Bokbunja juice 2-4% was determined to be 4

months, 4-6% of adition level was 6 months.

_17_



The antioxidant material of polyphenols contained in Bokbunja juice can
give an effect to prolongation the shelf-life. During the ripening of cheese,
the pHs of natural cheeses were gradually increased after 3 weeks
reaching at the 15 weeks maturation individually, The pHs were slightly
higher in Green tea, Mulberry leaves, Chlorella, Bokbunja cheese than that of
the control cheese,

Proximate analysis of cheese protein degradation levels of Green tea,
Mulberry leaves, Chlorella, Bokbunja showed higher values in NPN, NCN, WSN
than that of control cheese. The electrophoretic pattern of cheese caseins
showed that casemns 1n the cheese added with Green tea, Mulberry leaves,
Chlorella, Bokbunja cheese were separated into 3 bands before ripening.
After 16 weeks, the cheese casein separated into 5~7 bands. These
results showed that the Green tea, Mulberry leaves, Chlorella, Bokbunja cheese
caseins were more rapidly degraded compared with control cheese.

Sensory evaluation of the cheese, ripened for 15 weeks showed that
Green tea, Mulberry leaves, Chlorella cheese had slightly lower values 1n color

than the control cheese, Without the control cheese, overall sensory score

of the cheese added Green tea, Mulberry leaves, Chlorella, Bokbunja with 1.0%,

0.3%, 0.5%, 4.0%, respectively, showed higher values.

The optimum addition level of Green tea, Mulberry leaves, Chlorella, Bokbunija

for the natural cheese were 1.0%, 0.3%, 0.5%, 4.0%, respectively.

( The 2nd year )

The addition effects of natural useful resource on quality properties of the
cheeses during the ripening period were investigated as an affect on the
growth of LADB, npening rate and sensory characteristics. The Ginseng
(Panax ginseng C. A. Meyer), Green perilla leaves (Perilla frutescens leaves)
Arrowroot (Puerariae thunbergiana) were useful in cheese manufacturing
characteristics and accelerating cheese ripening. In this study, we used

Ginseng, Green perilla leaves, Arrowroot for modification of the cheese making
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procedure.

Four vat of cheeses were prepared on the same day from tank fresh milk.
Cheese samples were added with different amount of Ginseng, Arrowroot leaves
as and Green perilla leaves in th range 05-2.0% of milk. Changes of chemical
composition, viable cell counts, pH, water soluble nitrogen (WSN), non casein
nitrogen (NCN), non protein nitrogen (NPN) were analyzed during the ripening
period. Slab polyacrylamide gel electrophoretic patterns (pH&.6, 6.0% gel) were
compared with the control cheese. Chemical component and the amount of
target compounds from of Farmstead Natural cheese added with Ginseng, Green

perilla leaves, Arrowroot were analvzed during the ripening for 4 months.

The results were summarized as follow :

The cheese added with (inseng contained higher amount of Moisture and
salt as 0.b% and 2.09, but lower amounts of ash, protein and fat compared
with control cheese. The cheese of Green perilla leaves contained higher
contents of Moisture, Protein and salt. The cheese of Arrowroot leaves contained
higher contents of protein and fat compared with control cheese.

As the amount of saponin natural cheese in Ginseng powder was effectively
affected on the LAB growth during the ripening, which result on the good
taste and flavor developed. The Green perilla leaves 1n cheese, target index
compound was rosmarinic acid while the an:owroot powder was puerarin.

Viable cell count of LAB decreased during the ripening from 3 to 15 weeks,
and the control cheese decreased faster than that of the cheese added with
Ginseng, Green penlla leaves, Arrowroot cheese, but there were no significant
difference. During the ripening period, the pHs of all cheeses were gradually at
3 weeks reaching 5.3076.20, 51755 and 5964 on the 1bth week. The pHs
ware shightly higher in the sample cheeses added with Ginseng, Green perilla
leaves, Arrowroot cheese than that of the control cheese.

The proximate analysis for cheese protein degradation, NPN, NCN and WSN,

were higher in the cheeses added with Ginseng, Green perilla leaves, Arrowroot
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cheeses than that of the control cheese.

The slab polyacrylamide gel electrophoretic patterns (pH8.6, 6.0% gel) of cheeses
showed 3 bands 1n all samples. However, the cheese casein separated into 5~7
bands after 10 weeks. These results were i1ndicated that cheese casein prepared
with Ginseng, Green perilla leaves, Arrowroot were rapidly degraded compared
with the control cheese.

Sensory evaluation of the cheeses after ripened at 15 weeks was excited.
The results indicated that sample cheeses with Ginseng, Green perilla leaves,
Arrowroot cheeses showed lower scores in all sensory scores items than that of
the control cheese. The best sensory scores of were good evaluated among
cheeses prepared with Ginseng was showed in 1.0 %; Green perilla leaves, 1.5
%, Arrowroot, 1.0%6 respectively.

The optimum addition level of natural useful resources for natural cheeses
were . Ginseng, 1.0%,; Green perilla leaves, 1.5%; Arrowroot, 1.0%, respectively.
The results also indicated that the additional level and the cheese ripening
condition for the good cheese with Ginseng, Green perilla leaves, Arrowroot are

needed.

( The 3 rd year )

The addition effects of natural useful resource on quality propertiesof the
cheeses duning the ripening period were investigated as a affect of growth of
lactic acid bacteria (ILAB), ripening rate and sensory characteristics. Bundle
(Hizikia fusiformis), Laver (Porphyra te;’zera), >ea tangle (Laminaria) were
useful in Natural cheese manufacturing characteristics and in accelerate cheese
ripening. In the present study, we used Bundle powder, Laver powder, Sea
tangle powder for modification of the cheese making procedure.

Four vat of cheese were prepared on the same day from fresh milk in tank.
Cheese samples were added with different amount of Bundle powder and Laver
powder, Sea tangle powder in the range 0.2-1.0%6 of curd respectively. Changes

of gross composition, viable cell counts, pH, water soluble nitrogen (WSN),
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non casein nitrogen (NCN), non protein nitrogen (NPN) and proteolysis of
cheese protein were analyzed during maturation were 1nvestigated.
SDS-polyacryvlamide gel electrophoresis patterns were compared with the
comparation of control cheese. Chemical component and the amounts of target
compound from Farmstead Natural cheese added with Bundle, Laver, Sea

tangle powder were analyzed during the ripend during 4 months.

The results were summarized as follow

The cheese added with Bundle powder contained higher amounts of crude
ash, moisture and higher amounts of Ca m 0.6% added. Laver had higher
amounts of crude ash and fat. But, The Control cheese contained amounts of
higher in moisture than Laver powder added. Amounts of crude ash and
protein contained higher than the cheese of in 0.3%6 Sea tangle added. As the
target compound of the Bundle was Argin acid settled, which act with calcium
in cheese as a extension factor of shelf-life by lower the cheese acidification
during the storage time.

The Lavor powder addition level in cheese making act as a Natural useful
resource will be good 1.0% content. As the typical index compound of the
Lavor and sea tangle powder was alginate which contained a large amount. It
was also desirable addition level would be 1.6% in the cheese making. The
cheese added with Sea tangle powder contained higher amounts of crude fat.
These results were judged that norganic matter of macrophyte carry out a
cheese.

Viable cell count of LAB increased during the rnipening from 3 to 15 weeks
in Bundle powder but, the cheese added with Laver powder, Sea tangle
powder were decreased faster than the control cheese. These are that bundle
cheese was great effect on growth of LAB, but, laver, sea tangle cheeses had
anything etfect on growth of LAB.

During the npening the pHs of Bundle, Sea tangle powder cheese were

gradually increased. The cheese added with Laver powder had a similar pH
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values from 3weeks to 15weeks ripening period. These were no significantly
different,

Proximate analysis of cheese protein degradation, NPN, NCN and WSN were
higher in the cheese added with Bundle.; higher addition amount than control
cheese. But, Laver, Sea tangle were similar to the control cheeses.

The SD5-gel electrophoresis patterns of cheeses showed into a large number
bands. However, after 16 weeks, the cheese casein separated into 5-7 bands.
These results were indicated that the Bundle cheese casein was more rapidly
degraded than that of the compared with the control cheese. but, Laver, Sea
tangle cheeses were similar to the control cheese.

Sensory evaluation of the cheese ripened for 15 weeks was expected. The
results indicated sample cheeses with Bundle, Laver, Sea tangle powder cheese
showed lower scores for all sensory items than those of contro! cheeses. The
sensory score among cheese prepared with Bundle powder was showed in
0.6%; Laver powder, 0.3%; Sea tangle powder 0.6%.

From this experiment, the optimum level for natural cheese contents added
with sea weed determined.: Bundle powder, 0.6%; Laver powder 0.3%; Sea
tangle powder, 0.6%. The additional level of a public macrophyte and the
cheese ripening condition were needed to develope a product of good

macrophyte addition in natural cheese.

2. Sduggestion for the Application of Research Results

The uniqueness of Korean style natural cheese added with the natural useful
resources were be developed by the research for the farmstead small scale
cheese factories in Korean dairy industry. Also it is resulted form mild flavor,
medicinal proprieties, physiological activate function cheeses which look for

[LOHAS trend consumers in korea.

We suggest for the application of this research results as below:

O It can be provided to the farmstead cheese maker as a standard natural
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cheese making procedure for the Korean style natural cheese added with
natural useful resources. Also 1t will bring out the farmstead cheese
making grownups are accelerated and expanded.

O It can be used to the development of regional artisan cheeses and
value—added cheese added with regional Natural useful resources.

O From this research, were 9 kinds of farmstead natural cheese developed,
but the control for the added amounts, cheese making procedure, ripening
condifion should be adjusted etc. Then, | the numerable kind of cheeses
could be expanded.

O Futhermore, we have to support and consult the farmstead cheese making
and to set up the educational system in accordance with our situation,

promoting for the Korean style cheeses to be well-known over the world

by independent.
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(2) X]Z starter~ Rhodia food9] culture®} Chr. Hansen’s®] cultureE 10% 3
o BA4E 95T, 303 Edtz WHZbst F Rhodia food®] cultures}
Chr. Hansen’s?] culture€ HE3sF3l, pH4.3745%" w71 wj<ksl Starter
CultureE Alzxsle] WYARASHH ALE3ATE. = Appenzeller cheeses™
Danisco CultureA}2]l ALP-DIP D(CHOOZIT Alp D, 2005) (Danisco.,

Denmark, www.danisco.com @ Lactococcus lactis subsp, cremoris,
Laccococcus lactis subsp. lactis, Lactococcus lasctis subsp. lactis biovar.

diacetylactis, Streptococcus salvarius subsp. thermophilus, Lactobacillus

helveticus, Lactobacillus lactis>%t EZAL® Dried KAZU 1, 2005(Rhodia

Co., France, www.orhodiacom : Lactococcus lactis subsp. lactis,
Lactococcus lactis subsp. cremoris, Lactococcus lactis subsp. lactis
biovar. diacetylactis, Lactobacillus helveticus), Cheddar cheesex Danisco

CultureAt®  Visbyvac Probat 505(HM505, 2005) (Danisco., Denmark,

www.danmsco.com ' Lactococcus lactis subsp, Laccococcus lactis subsp.
cremoria, Lactococcus lasctis subsp. lactis  biovar. diacetylactis,

Leuconostoc mesenteroides subsp. cremoris)E o]83o] A ZstPch
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2) A= FA 24

R

A T Adg HEs 37wt AAFoz A en Alse AYAIF
(saline)®} A =9 AAQF-SolAM AMHAZT ASE 2119 HE&EE & Fr Fo
T2 71 (M. Zipperer GmbH, Etzenbach, Germany)& A}-83t) 20C3lolA H s
T2 20,000 rppmo® 28z FAE 3z ¢whE 2359 Richardson(1983)9]
Holl mhet 1071 34 5 MRS "X & o] &3t standard plate count o2 37T
AN 48A1ZF B} F colony 4°7F 30730070 HHAZ JEMY BAES AHE Y A=

Az w4 T pHe Adds SAEA 59 d¥oz A4 d(saline)9t A

25 21198l & (saline : cheese = 20 mf : 10 g)& 28 tubed] Yo #&A7IM

Zipperer GmbH, Etzenbach, Germany)Z £ E<l 20000mpme.g 2% #3238
& pH meter(Istek Model 720p, Korea)& Al &3dte] 35 7HA o2 155 %< 7

Al WstE S AU

2!
Az A4 T & dld EasES SA4sE 12% TCA(Trichloroacetic acid)
71873 v el A A83HE (Non Protein Nitrogen, NPN)2] A A]A el W3+
Vanderpoorten®} Weckx(1982)2] W] ule} AAs & o3 fAL8 Hull
(1947) 2| Weioll wep A st

(4) pH 46 784 2435 =

A= =4 F pH46 7H8A 24335 (Non Casein Nitrogen, NCN)¢ 7 Al A
A WMt O'Keeffe 5(1976)2) ®WHo wel X2 5 gof] 75 20 ME 931 &
A B A3 A AT T AT AE Hull(1947)9) W) urel A Fshod o).
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A2 x4 F v8&4 HA3dE (Water Soluble Nitrogen, WSN)2] 72 A 39

ME WA B4 R FAHE YAY F ASAL

(6) PTA- 7I-84 A4 sdE

A= Fo fFElolrndt FHE ZA3E PTA (Phosphotungstic acid soluble
amino nitrogen)t Fristers(1989)3} Bae$} Park(1994)¢] ul¥o} ulel = Alg

-

75gE AFste] 75 30mlE ¥ 2 3 F Hull (Hull 1947)¢] ¥l o g A=k

A2 w4 F 7 S3d BN ZF 22338 AHL Baedd Park(1994) ¢}
W2 W83te] Tyrosine® ESFEZZ dlo 35 FAF FAFAL Adof A&
5} 53 T

(8) Slab-polyacrylamide gel electrophoresis (PAGE)

A}z 9] Slab-PAGE (Ledford &, 1966: Yamauchi ¢ Kaminogawa, 1972)= 2}
T S 3 d4d og casein®] BT GAlEH o @ ] =9
ANA 7HE F83 el shuR AREE o) g 2dAM = e RS EY
= Z(1975)3 wj(1989)e] WS W&t AA3%

(9) Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE)
2}z 9] SDS-PAGE (Towbin, 1979)+= ©®¥ 2 sampleS A7)¥ g2 B oL

O

nitrocellulose, PVDE, nylone memberanes 3 2 filter®l transferdcl. 713 =
b
O

44 olel 1A il FoA A waAne Auste A

rir

8.5
MO 2 fluorescence, radioactivity, enzyme reactions2] Wo] ol 85w 9o}
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TAAZE T FAAEE LD s45ReT v 42 39de Azxd X

2% AN AT 7t ARE 10 B¢ Ao wH ¢ T Hoe 2r]8 dg
T 7Y EAZ s 9n ¥, 2ARE xarsdv #7lE Morris(1979),

Manning(1978) ¥ Davis®} Law(1984), Bodyfelt5(1983)2] HlHo] uwle} 53 A
AW Fato] "ol Fr}” 53, “Fr}” 44, “BFoty” 33, “Ymr}” 27 “uj
F 0 WG 1Foew AHrRslRE YT dEHEsE Aol FAxNgE
SAS(Statistical analysis system, 1989) programE ©]83% Duncan’s multiple

range test® S8 AZ3P ).

3. 443

I. 52 (Green tea)o}3Aw] =

=2k FoE @Y EFZE & ¢9F catechiniFrl eon o5&
polyphenol’d 3lgE=2A4 & Zul2HE A523E (Muramatsu %, 1986), 3+t
2t-8 (Toyoshima &, 1994) ® &8 (Oguni, 5, 1983)0] U3l 53] 23}z

2 (Rhi ¢} shin, 1992), EFE5AAEY, 59 thast 7150 9= RAoZ By
A AT 2B gE 5385 AAR R JEAHOZN X2 g YA FFY
SAlol =2k B NE BRFsle leA AE2RMLe] stsAle] uy E £ ¢

shH | olal Alel X2 (Appenzeller Cheese)v 47671€¥ =A4717F8 zt= A9~
of AEF A= F stHE, ofEo Alpine Aol A XA wEZE 25

EHE A2E BET o] A2 5076.70kgd YWIR G2 e 45%
o|tH(Harbutt, 1999; Kessler, A &, 1990). o] =2 ut3}
o7 g 235k 2 gte] Qlo] S vlEd HEgEng =20 7 %A

detE AT Yo FEAY gEA22 AuE

I
0
o)
O
X2
1o,
rII
o
1w,
N
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st ste ghmle] Aol & gteE FAIE ofmlAe} X2 Az ALEE P X
=29 Az Kessler 5 (1990)9] & /sl A 718 AEA0A A
Zsto] 15573 =AdstHA (14T, 90795% R/H) 3F vt} A% AA A< Wals
A bt |

|2Al2 343 AT 329 H7FF05%, 1.0%, 2.0%)S @ast7] uFo
2 OE AE vatg o83ty XZ2E AZFOEZN wheysd £4HE [ gak
H3) ok3la, A= Alxe AddFd AAFTE 7H00%)3 FH AL476
3C, 30&)stal Als3s] 32TE ¥z X=Wd o] F#u]d &3 & (ALP-DIP
D(CHOOZIT Alp D, 2005) <Danisco., Germany, Lactococcus lactis subsp,

N

A

eadad

to
F

l

cremorts, Laccococcus lactis subsp. lactis, Lactococcus lasctis subsp. lactis
biovar. diacetylactis, Streptococcus salvarius subsp. thermophilus, Lactobacillus
helveticus, Lactobacillus lactis>®t EZAL® Dried KAZU 1, 2005 <Rhodia Co.,
France, Lactococcus lactis subsp. lactis, Lactococcus lactis subsp. cremoris,
Lactococcus lactis subsp. lactis biovar. diacetylactis, Lactobacillus helveticus>)
E HE(15%), 303+ vige & dul(Chr. Hansen Co. Denmark)S 3718t
(19ml/100kg) &2 AT €318 A=E 08~10cr 2712 A3 ¥ (A7) A
Ay 7h(10%), Xk RAF-E A A FE olg A=E AR &9 A3 S

A
M Ak obar, Ad F of 4703 A3 Sirh

- F2E HIIT ofdlAe] AERE =ASEM &4 = Y

—
@
>
N
N
ofp
bd
e
ol
i
Z,
-]
—
o
ot
O
)
-]
Z
=
-
0
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-
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N
oo &
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Y,
L
Lok
%
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Non casein Nitrogen, NCN, =84 ZA43}3E, Water soluble Nitrogen, WSN.

PTA-soluble Nitrogen (Phosphotungstic acid Soluble Nitrogen)E 2] <A & 3hg

Hst 54, pH, B ®¥s 2 dridsdd s 7438 23 NPN, NCN,

WON & %2 4ol sigde wa Faygd oz gFsle] velyttt. pHE 472

Aol mwel A7 AE B QAR Oh Assle 43S BIY AdSE &

3 Aol A HAd e S BRIt AV dEAL A4V A o ik
|

b A7 ol BETE bandE] 7189 & 4 ASh

=2k JrF obdlde A=z w4 7| T AA3EEY WEE Fig. 1-4914 9

2ol A= wmAdo] Ao wet dild 2yt dojyk WSN, NCN, NPN, PTA

30
E‘E 20 r
S g
w2
&
0
0 3 6 9 12 15

weeks

Fig. 1. Change of WSN during the ripening period of Appenzeller cheese
added with Green tea powder.
®-®; Control cheese (GTP-0), HM-M; Cheese added with 05% Green tea
powder (GTP-1), &-A; Cheese added with 1.09% Green tea powder (GTP-2),
@ @®; Cheese added with 2.0% G}een tea powder (GTP-3)
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tyrosine/g

micro gram of

weeks

Fig. 2. Change of NCN during the ripening period of Appenzeller cheese

added with Green tea powder. Symbols are same as Fig. 1.

50

40

30

20

micro gram of
tyrosine/g

10

weeks

Fig. 3. Change of NPN during the ripening period of Appenzeller cheese

added with Green tea powder. Symbols are same as Fig. 1.

0 10
g 9
o 7
z 6
o 5
& 4
g 3
o 2
2 1
= 0
0O 3 6 9 12 15
weeks

Fig. 4. Change of PTA during the npening period of Appenzeller cheese

added with Green tea powder. Symbols are same as Fig. 1.
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ko] H7bd wE oldAR} X =9 pHE F4F A, Fig. 5dAM B
gie}l ol A MMAIFEC A pHE 50753019 Aol =74 15659 pH 596325
2 mAdo] g wel oA e, olAE A2 4 F A" 99 d
=9 &7tgld BF wfFol2t= Schormuller(1968)9] B a9} 72 A=
M3t Fig. 69lA el o] =Ad7|1te] &
W, 2ol Bl xxpe) HIEod A

|0

7
6
b
- 4
Q.
3
2
1
0 1 e 1 L
0 3 b 9 12 15
weeks

Fig. 5. Change of pH during the ripening period of Appenzeller cheese added

with Green tea powder. Symbols are same as Fig. 1.

10

Log No. of viable counts.
c.f.u/g

0 3 4] 9 12 15
weeks

Fig. 6. Changes of wviable cell counts during the npening of Appenzeller

cheese added with Green tea powder. Symbols are same as Fig. 1.

olF A} N2z A F ild BIPE AAE polyacrylamide gel #7]<g F 9
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Bol EaldS Uell A &l A=e x37 ddd SAFAA 7HFES &
T AN

Start Slot—

k-casein—
B-casein—
as-casein—™

-+

L
N O P

L S AN O
AR C D F AF G

I S i il

H AT 1T KI1AM
Fig. 7. Slab polyacrylamide gel electrophoretic patterns (pH8.6, 6.0% gel) of

Appenzeller Cheese added with Green tea powder.

: Whole casein B : After 4 weeks (GTP-0) C : After 8 weeks (GTP-0)

: After 12 weeks (GTP-0) E © After 16 weeks (GTP-0)

: Whole casein F : After 4 weeks (GTP-1) G : After 8 weeks (GTP-1)

: After 12 weeks (GTP-1) I : After 16 weeks (GTP-1)

- Whole casein ] : After 4 weeks (GTP-2) K : After 8 weeks (GTP-2)

: After 12 weeks (GTP-2) M : After 16 weeks (GTP-2)

: Whole casein N : After 4 weeks (GTP-3) O : After 8 weeks (GTP-3)

o After 12 weeks (GTP-0) Q : After 16 weeks (GTP-3)

T o> O > I o> O P

53} ol el A= BePrt AutolN T} ATLFAA Fol A AolE ng
=), 9, &, 2N dEF7 713 & H7HE wglt o]l W NE A B
o] Yol EHolASLE HEo B 7o HHYse U 2HWoE
20%8 H7hek x4 H2e] A2 AL (curd)Zre] AFAo] FAlZE Hol X2l 4
AU 713E7 ol Aoz WrEk du Az FuldHE =T, 1.0%,
05%, 2.0% A7t ooy FolF Aol .

2 Aze] FEAAL A Mg AZES S A=E dE2TR 537 A=
R25E olFozN 73U Ugtolt ofF RA GL Aow FuH], %o
-

A ZFEUEsh el wskE F AzsAwel A7t deschn AR,
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Table 1. Sensory evaluation of the Appenzeller cheese added with Green tea

powder
Treatment
GTP-0" GTP-1? GTP-2” GTP-3"
Taste 3.27 + 096° 250 + 1.10" 291 + 1.07" 238 + 0.85°
Appearance 361 + 1.19° 228 + 075° 228 + 1.07° 200 + 091"
Flavor 289 + 1.08 239 + 0.92° 244 + 0.770° 2.33 + 0.97°
Texture  3.00 + 1.19° 233 + 097° 233 = 0.77° 222 + 0.73°

* 1) Control cheese, 2) Cheese added with 0.5% Green tea powder, 3) Cheese added with 1.09%
Green tea powder, 4) Cheese added with 2.0% Green tea powder.

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

significantly by Duncan’s multiple range test (P<0.05).

II. 8<% (Mulberry leaves)o}lsi Aeg] X =

o) o= ofvli:cate] 247kx} Bolgih. S8 B @A THH Yu
Sl Qe uhz opwlizito] mojA wEolxl Aotk How AW wuAe
o] Wol3 ofnliite o] WS o]F: QlE HEoPn ¥ & Utk Y Fo F
A obulwars BASRY &2 RFHANAFE Qehd's ofzspey AR
o] X33, ¥ Lol 3§ 2 B4 Ha Fe2EE AA L =04 Aug g
i AR Bhol @Al ARo] 247F 12%, 08% Soldlth RdolE: 2 A
2w 50 of F oldel wluize] FRahil Beldlth I F<k WA ®
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#9 3uj o Bol BolUTHA 5, 1999).
2 ATFE oldd EARH F8Eo)
Azs7) fske] =9 Jzol AR AAN=E A QY WAl

A
AzAzx AXxzDE A B WM"Y 4w F42 549 1 VssE

gl

ZA s A3 E g ustazxt o)

- 78 JAFAY T UST 72 AYBAEASHo] EAEe A2 dyH #

He AEste] FAF A=E F I A s e old Ay Xz HE3)

Foff AR Y. A= AZE Kessler 5 (1990)9] w741 &)

of AW F7Hs AFFAA AR 15673 sASHA (14T, 90795% R/H) 3
T AR A T HAEE ZASFA T

A 2dol Ak B8] HI7EE03%, 06%, 1.0%)S @83 (=2 Axes AA

S8 JME109%)F | ALAF63C, 30%)E T A%E T2 W

A4 2~EFEH(ALP-DIP  D(CHOOZIT Alp D, 2005 <Danisco., Germany,

Lactococcus  lactis subsp, cremoris, Laccococcus lactis subsp. lactis,
Lactococcus lasctis subsp. lactis biovar. diacetylactis, Streptococcus salvarius
subsp. thermophilus, Lactobacillus helveticus, Lactobacillus lactis>®t EZAL®
Dried KAZU 1, 2005 <Rhodia Co., France, Lactococcus lactis subsp. lactis,
Lactococcus lactis subsp. cremorts, Lactococcus lactis subsp. lactis biovar.
diacetylactis, Lactobacillus helveticus>)E HAE(15%), 3083 vjgstr iy
(Chr. Hansen Co. Denmark)< #7184 (19ml/100kg) -&-32A1Z Y. S 18 A=+&
0.871.0cw A7|2 Aest 5 1AM A3 wgk 7F(10%), ok 338 AF 4

A= ol8, A=E A 28 +38E WAt 3, 4% F & 44490 54

)
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TCA 7187 3#¥E, Non protein Nitrogen, NPN, pH4.6 7}84 A4 3§32
Non casein Nitrogen, NCN, &4 ZA33HE, Water soluble Nitrogen, WSN)

okt >

2 w7t S718ke] NPN, NCN, WSN9| g&Fo] 849 Hrtgol W& #H7 st
HETEY fAZ S7hste e,
ol=M opmide] A= Alzo] ARSI A A FR YEE] A= 4 A3

oA Tl Falx S FEFE HFE & F AA

2.5
~ 9
o
a7y
Eg 15
R
O 1 e
£ 5 =
e 0.5 .-
0 L ||
0 3 5 9 19 15

weeks

Fig. 8. Change of NPN during the ripening period of Appenzeller cheese added with
Mulberry leaves.
€-@: Control cheese (ML-0), li-I; Cheese added with 0.5% Mulberry eaves
(ML-1), &-A; Cheese added with 0.6% Mulberry leaves(ML-2). @-@; Cheese
added with 1.0% Mulberry leaves(ML-3)
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Fig. 9. Change of NCN during the ripening period of Appenzeller cheese added with

Mulberry leaves. Symbols are same as Fig. 1.
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o o 1
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= 0.5

9

O 3 6 9 12 15
weeks

Fig. 10. Change of WSN during the ripening period of Appenzeller cheese added

with Mulberry leaves. Symbols are same as Fig. 1.

wolol AH7luko] wWE olslAe} X292 pHE =43 A3 Fig. 1194 ®B:= v}

of o] %ol WM W AL, B opMA Az A4 W
© Fig. 1290 2ol £A471ze] Aol wep AR5 da gaste AEe B2

T Addon, gxgrEn B HrH Adart AR ghste A4S UER
o},
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Fig. 11. Change of pH during the ripening period of Appenzeller cheese added with

Mulberry leaves. Symbols are same as Fig. 1.

12
9
S 10
O
'3
® 8
oD
o o
] 4
o
c
o 2 r
O
—
0 1 ] L ;
0 3 o 9 12 15

Fig. 12. Changes in viable cell counts during the ripening of Appenzeller cheese

added with Mulberry leaves. Symbols are same as Fig. 1.

TS FUE ofdl AR} Az 4 F d¥ld Bk AAE polyacrylamide gel

Ig50l o8 47167 &<t 45 HA2 2 HA3F oM, Fig. 1394 1= v}

Zo] T8 U7l AZ2soM dixT AzRt £& d¥d B E veldozy
|

Fardel A4 §A9% 4FEA B4
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k-casein—

B-case_in""
as-casein—>
1 ' '
T 143 T R e S A |
A R O B BE AF G H.A T F ¥ L. AMUNRBB

Fig. 13. Slab polyacrylamide gel electrophoretic patterns (pH86, 6.0% gel) of
Appenzeller Cheese added with Mulberry leaves.
A :After 0 weeks, B :After 4 weeks(ML-C), C :After 8 weeks(ML-C),
D :After 12 weeks(ML-C), E :After 16 weeks(ML-C)
A :After 0 weeks, F :After 4 weeks(ML-0.3%), G :After 8 weeks(ML-0.3%),
H :After 12 weeks(ML-0.3%), I :After 1weeks 6 weeks(ML~0.3%)
A :After 0 weeks, ] :After 4weeks(ML-0.6%), K :After 8 weeks(ML-0.6%),
L :After 12 weeks(ML-0.6%), M :After 16 weeks(ML-0.6%)
A :After 0 weeks, N :After 4 weeks(ML-1.0%), O :After 8 weeks(ML-1.0%)
P :After 12 weeks(ML-1.0%), Q :After 16 weeks ML-1.0%)

wolo] AZtFS DElate] AEF olMA =9 WFHA A Table 29
2}, ofefiol Zo] ¥UL FHIME A= BT 7} FEIZ 29 {FoxE YE
Wik, 2y Zhge] el e 583 zolE MolA estrt. ofmAl] X
2% %o =2 g M E =27 E AT £ 06% H7F =71
e e JERAT F3e RelA @k M E dx2TE Ao

%% 7}%01]}4 oo & 03%, ZAUAME dizFuct 1.0% HA7tFelA 7
} 37 22 Aoz vyt

25

rlr
O

Table 2. Sensory evaluation of the Appenzeller cheese added with Mulberry leaves
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Treatment
ML-0" ML-1% ML-2" ML-3"
Taste 3.28% 0.76"° 247 + 073 253 + 0.86° 243 + 1.07°
Appearance 3.70 + 060° 258 = 0.74° 247 + 082" 2.33 + 1.09°
Flavor  3.10 = 096" 270 + 0.84" 268 + 0.81° 263 = 1.00°
Texture 340 + 0.81° 210 = 0.71° 208 + 0.67° 2.27 + 0.78"

-+
-+

-+
M
-+

« ' Control cheese, ? Cheese added with 0.3% Mulberry leaves, © Cheese added with 0.6%

Mulberry leaves, ¥ Cheese added with 1.0% Mulberry leaves

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

significantly by Duncan’s multiple range test (P<0.05).

M. =A< (Chlorella) o}3l Ay =

d
Bol vjs] AL vig wEeg oo gwa Az FFdozae s5A
of Zldi=ol <ol F=Aetol At digt A7k A&AEHAT Konishi &
(1996), Hasegawa 5(1999) 3}s+d Xz F=2dd 328 AFH=z Qs H
He 5

2L 7F 49 HAAA R S AAatol:
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A= Aze AddRd 3458 7F00%)8 5 A247(63T, 308)sta 2
53] 32TC2 W7, A4 2EE(ALP-DIP D(CHOOZIT Alp D, 2005) <Danisco.,
Germany, Lactococcus lactis subsp, cremoris, Laccococcus lactis subsp. lactis,
Lactococcus lasctis subsp. lactis biovar. diacetylactis, Streptococcus salvarius
subsp. thermophilus, Lactobacillus helveticus, Lactobacillus lactis> %t EZAL®
Dried KAZU 1, 2005 <Rhodia Co., France, Lactococcus lactis subsp. lactis,
Lactococcus lactis subsp. cremoris, Lactococcus lactis subsp. lactis biovar.
diacetylactis, Lactobacillus helveticus>)E HAE(1.5%), 30837 wjdst & @y
(Chr. Hansen Co. Denmark)S #7138t (19ml/100kg) S 3AIAL}. $318 A=

08710 2712 AYg H 1A% ZH w A5r10%), RBHAS AN =

S o, 7IEE AA S RAS vASE, Fade B2 N=dh A
ZPAl Ao R oA = AS Hxlstaal AR 05, 1.0, 2.0%)9 w2 zkz}ol

A
g ZRAL BWS A= o Ay U 9 G AY T o 4190 &4

_2:[;
22
o

2) F29NE FT A= £AF AN B4

- 2RECE FJUIR oflAY X2E sASHA 4T dE B v (12%
TCA 7184 3}stE&E, Non protein Nitrogen, NPN, pH4.6 7}84 A4 3138
Non casein Nitrogen, NCN, +&84 244353 E, Water soluble Nitrogen, WSN)
=4, pH, Ao ¥W3l 2 Av)dEAe welE BA3d A3 NPN, NCN,
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WSN &% wslo]d &4o) Aagel e gabxow Fesd et pH:
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Fig. 14. Change of NCN during the ripening period of Appenzeller cheese added
with Chlorella powder.
€®-@ Control cheese (CP-0), l-M Cheese added with 0.5% Chlorella powder
(CP-1), A-A Cheese added with 1.096 Chlorella powder (CP-2), @-@ Cheese
added with 2.096 Chlorella powder (CP-3)

Zh Az A 7|t T HAASEEe weEle XzsAo] APHA ue) gl
2 Fal7F dojrd NCN3 NPN z22]32 WSNe| ol

T 2298 1.0%9 20% H7MF7F dE2FRo =4 JdEdd 53 §24
o] NPN# NCNoA 95 7tx @A & el H AL

=
ol a2 CGF(Chlorella Growth Factor)7} -4t 5243 84 X He

AT A= g

AL FFE FoE A= 4 303 @ A= =24 vdds &
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Fig. 15. Change of NPN during the ripening period of Appenzeller cheese added

with Chlorella powder. Symbols are same as Fig. 1.

%4 % pH WS 24Y 27= Fig 16904 2= st go] fx7st 37}
T2 vaan grrRe 22a PN ta e 4

_._I.'"
q F Azel fARESF AHNE Frde FA5FEe BLFE FATY #A
|

2 oge AFFE UEREd ok Xze Bd s Fzdw sty Feo

2 8789y, giAz 292 drbdA pHE grol B =A uEY. 95
o]Fo = FREete] HII7F xR Y Y 2 pHE JERA=H o]+ H
7h A iR TR B2 Ak are] JHEte X ST

Fig 16. Change of pH during the ripening period of Appenzeller cheese added with

Chlorella powder. Symbols are same as Fig. 1.
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Fig 17. Changes in viable cell counts during the ripening of Appenzeller cheese

added with Chlorella powder. Symbols are same as Fig. 1.

0

=249z ofdAde} A= 54 F dld R = ZHAE polyacrylamide gel #
719 Eo 2la] 47165 < 4F HF o2 AASI e, Fig. 1894 xHi= upe}
Zo] S2YRHI ANZREM d2F AZREY 2 dUd RIEE YeElYe
24 2244377 29 4% FEdt 9L v UeE FUAdA
o 229 Wbl 44 £EL ¥old A 20%), A=Y casein 37 ¢
AEH ol A XNZAe &utal o)HWAle] dojd ¢} gloma Fod
o & Ror AR H U

(-)
Start Slot— ﬁd‘m
K-casein— i |
B-casein—

as-casein—

(+)
1Y Yy ®T Y OTOrT YR WY EEOWROhnoA

ABC DE AF & H 1 A J K L MN O P Q A
Fig 18. Slab polyacrylamide gel electrophoretic patterns (pH86, 6.0% gel) of
Appenzeller Cheese added with Chlorella powder.
A :After 0 weeks(control), B :After 4 weeks(control), C :After 8 weeks(control)
D :After 12 weeks(control), E :After 16 weeks(control)
F :After 0 weeks(0.5%), G :After 4 weeks(0.5%), H :After 8 weeks(0.5%)
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I ‘After 12 weeks(0.5%), ] :After 16 weeks 0.5%)
K :After 0 weeks(1.0%6), L :After 4 weeks(1.0%), M :After 8 weeks(1.09%)
N After 12 weeks(1.0%6), O :After 16 weeks(1.0%)

P :After 0 weeks(2.0%6), Q :After 4 weeks(2.0%), R :After 8 weeks(2.0%)
S After 12 weeks(2.0%), T :After 16 weeks(2.0%)

Zzdelel Ylge Bestel Az opMde] M=o BEAA ATE Table
39h 2ok oteje} gol FRAsE AW A= BE 7t gEEw gz fo
AE Jehnh ey ztzhe] AATAAE G Aol Molx Lt of
AdY A=e Ze %ol A=z o] Yol gETE A9H FAY 05%
Bhek A2h 2 @ dehAA™ folabs wolx skth ol@T FuldA
= d2TE AW 05% FATAM
05% BTN 743 WEEsF 2o Aoz eyt

Table 3. Sensory evaluation of the Appenzeller cheese added with Chlorella

Powder
‘Treatment
CP-oV cp-1? Cp-2° cp-3Y
Taste 283 £ 1.04° 244 + 086 239 + 1.04°° 200 = 091"

Appearance  3.94 * 1.00° 311 + 0.90° 239 £ 098 239 = 1.09°
Flavor 322 + 081* 283 + 079" 256 + 086 298 + 067°
Texture 3.28 + (.89 278 + 0.81° 256 + 098> 211 + 083

+ U Control cheese, 2 Cheese added with 05% Chlorella Powder, @ Cheese added with 1.0%
Chlorella Powder, ¥ Cheese added with 2.0% Chlorella Powder

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

significantly by Duncan’s multiple range test (P<0.05).

V. B2 5(Bokbunja) A7} ofslAa] A=

SwAELZT)IE FAL FolE oW & gd B fr o7 o BExde
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SstE R A EEPA3%), HFER%), MF65%), A& Fo] o A

o7 YBA, AP, 2], 7}:&%4\}, Aul e 5k

C & g¥ol gislol ok =3 ArygPow slud Faus, el

DAl ot el A, HWell= X LE(11.6%), JE2HT(0.7%)°] FF-H-5 o]
BRae G%e Agel 712 F1 BS b v vaue sjolx
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[e!
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13], A2 Az AL AHFE M (10%) S FH A2 (63T, 302)8)aL
ZRol Yol x4 2ElH(ALP-DIP D(CHOOZIT Alp D,
2005) <Danisco., Germany, Lactococcus lactis subsp, cremoris, Laccococcus
lactts subsp. lactis, Lactococcus lasctis subsp. lactis biovar. diacetylactis,
Streptococcus — salvarius  subsp.  thermophilus, Lactobacillus  helveticus,
Lactobacillus lactis>9} EZAL® Dried KAZU 1, 2005 <Rhodia Co. France,
Lactococcus  lactis  subsp.  lactis, Lactococcus lactis subsp. cremoris,

Lactococcus lactis subsp. lactis biovar. diacetylactis, Lactobacillus helveticus>)
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E HI(15%), 3083 w¢Fstel @Y(Chr. Hansen Co. Denmark)< 3 7}3sho
(19ml/100kg) S 2AZ. 318 AXE 087 1.0cr Z71E2 A3 F 1A 43
Wk 4(10%), @ BAS AA A HE olg, ASE 14 28 49 )

Askal 4, A4E & o A A AT

- HEEAFE HUE ofdldy A=2E At sA4F dd Lk (12%
TCA 7}84A 33E, Non protein Nitrogen, NPN, pH46 7}84 A4 33E,
Non casein Nitrogen, NCN, 84 2 A39E, Water soluble Nitrogen, WSN)
FFSA, pH, Ao Wsk R ArVEs e HEE 4% 43 NPN, NCN,
WSN % Wt A Aol Jagdd we} Jades destd YERT. pHE
sAde) mel 47 Ald 22 Aoz ti Agde A%S B2 A

S 24 2%d @ gasts $9e BAth A7 95 $471% A3t
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Fig. 19. Change of WSN during the ripening period of Appenzeller cheese added

with Bokbunja juice.

€®-@; Control cheese (RCJ-0), -, Cheese added with 2.0% Bokbunja juice
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(RCJ-1), A-A; Cheese added with 4.0%
Cheese added with 6.09%6 Bokbunja juice (RCJ-3)

2.5
2
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1
=
0.5
0 L ) : N
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weeks

tyrosine/g

micro gram of

}
15

Bokbunja juice (RCJ-2),

Q-0

Fig. 20. Change of NCN during the ripening period of Appenzeller cheese added

with Bokbunja juice. Symbols are same Fig. 1.
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Fig. 21. Change of NPN during the ripening period of Appenzeller cheese added

with Bokbunja juice. Symbols are same Fig.1.
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Fig. 22. Change of pH during the nipening period of Appenzeller cheese added with

Bokbunja juice. Symbols are same Fig. 1.

2 4
I YW
> i
o 6 :
[ i i
53, ;
= ‘
'5__:4’ ' ]
o3l
2 2
2 1
—
0 Y |
0 3 6 9 12 15

Fig. 23. Changes in wviable cell counts during the ripening of Appenzeller cheese

added with Bokbunja juice. Symbols are same Fig. 1.
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Start Slol—
K-casein—
B-casein—
as-casein—

(+)

Fig. 24. Slab polyacrylamide gel electrophoretic patterns (pH86, 6.0% gel) of
Appenzeller Cheese added with Bokbunja juice
A I After 0 weeks(2.0%), B : After 4 weeks(2.0%), C : After 8 weeks(2.0%),
D : After 12 weeks(2.0%), E : After 16 weeks(2.0%)
F © After 0 weeks(4.0%), G : After 4 weeks(4.0%), H : After 8 weeks(4.0%)
I : After 12 weeks(4.0%), ] : After 16 weeks(4.0%)
K © After 0 weeks(6.0%), L : After 4 weeks(6.0%), M : After 8 weeks(6.0%),
N @ After 12 weeks(6.0%), O : After 16 weeks(6.0%)

SEAEe FEe 2este] Axd opMAde] X=e| Bz A= Table
49} 2t} ofgfsl o] REAFE ArtE A= BF 2} FERUR gzt {o
AE el 2 249 ArkteMe @R Ajele melx gkt of
AAR = 25 ste] A= gt gojMe dxTE AT BEAF
6.0% H7He =7t %L ghE GERAAT fFolats BolA dgdn. eBeNE
HETE A 6.0% H7brelA Fvle 40%, 2HFAAE dzTR 40%
A7bFAA 7bd AEE7 w2 ez veiygo BEA4 drpeld v, 227
A 4% H7t A=A AR FL& AL dehl FF 54E A= ARA 2R
A7ke A%AF0H) A7E NEoR s Ax7Y, $4PUSS 2H8W I

Ho| BEAF =7t do] d F AL Aoz AR HYL

ﬂ-l

¥

Table 4. Sensory evaluation of the Appenzeller cheese added with Bokbunja juice
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‘Treatment

BJ-0" BJ-17 BJ-2” BJ-3¥
Taste 3.73° 2.27° 2.53° 2.87"
Appearance 4.07° 2.47° 2.40° 3.20°
Flavor 3.47° 1.67 2.87* 1.67°
Texture 2.60" 1.67° 3.20" 2.87%

“ U Control cheese, ¥ Cheese added with 2.0% Bokbunja juice, ® Cheese added with 4.0%
Bokbunja juice, ? Cheese added with 6.0% Bokbunja juice.
% Mean ({standard deviation), Mean with different superscripts in the same column differ

significantly by Duncan’s multiple range test (P<0.05).

3) 1 xd%= I+ A3 89

olst &= (W)l E] A AsghE, NPN),

471 FEAL BN A3 S gl weh vwad Rl Frste] %

T dsdste 4%s WEA, 4 AR S pHe 52755019 Flo] %78 16
Fol pH 597 6.3°] o wAdeo] Mg wef v et AR HEY
o},
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U 2xbd
- 78 AJAAE (A, 23(F), SAY)E FAr EZY AA A= Az

I. 914 (Ginseng) o}3l A} =

Aabe Fhrdel giEAQ FEA S|tk 18543 Garriques?t V) A Panax
quinquifolium L) 25 ¥ 213k glycosided panaquilioneo}et B &lo] o1 4}
A A ES W3 5 A4 #AE A #2 44 195733 9] Brekhamanol
4k Saponin “d£°] adaptogen 7]&©] Atiil HIg o]F Q4L Al¥ Y F4
0% A7 SXASGAG(E F, 1998) 1 F Aol AAEY Bk ol A

¥, WA, fetol=, w9, #7148,

¥, polycetylene’d &, #HlEF, ¢Jl2ol=

AGgdst, dd2gd Za2HE gAME Bfsta 9o

’

HuFEPet, 53] 2 UM Panax ginseng C. A. Meyer)& 3Asla A 818 2

AT e zg 7%
AQDAZ ALe skl FHee] 44 F W opMAG A= Az A&
o]
AA

1) A A=9 Az

- A Zzo AZRE Kesgler 5 (1990)e] W& /st odd f7H A5
N Azt 165 sA48HEA (14T, 90795% R/H) 3Fuitt £4 & AA3 Q)
Ao E AASES

A2 2= A et Ahke] "7 05%, 1.0%, 2.0%)2 Eelstr wio
MZ g A= vatg ol8ste] A=2E AxFozN wheyR £45E Q4o &
e HAas 39, A= AR AL AAFES FF00%)8F 5 A2
(63C, 30%)skaL AlE3] 32TCTE Wz, A= o] do FHld 93 x]= 2AEH
(ALP-DIP D(CHOOZIT Alp D, 2005) <Danisco., Germany, Lactococcus lactis
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subsp, cremoris, Laccococcus lactis subsp. lactis, Lactococcus lasctis subsp.
lactis biovar. diacetylactis, 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. lactis biovar. diacetylactis, Lactobacillus
helveticus>)E HE&(1.5%)stel 303 ®wiekd % &AWi(Chr. Hansen Co.
Denmark)< #7Fstod (19ml/100kg)s A1 FH . S8 A=+ 08 1.0cr =Z712
Aot 5 1A 23 2wk 7F(10%), 2 A4S AXH 4] HE o] &3]

O
AZE BAH S8 S WAStE AAEEI21TC, 158 E€9)S A= FAY

- Ude IS ofmiA Az2E sAZSIHA SA4F 9lE BEiE (12%
TCA 784 3s&, Non protein Nitrogen, NPN, pH46 7}84 ZHA 3E,
Non casein Nitrogen, NCN, T84 A 433+, Water soluble Nitrogen, WSN)
dE=4, pH, AT ¥ 2 H7|gsde WsE A3 A3} NPN, NCN,
WSN g wistol Al sAdo] daigel wet dA3 ez gste vehdn pHE:
SAAY el - Ald EF AR gi F5die AFEE Bt A
T A Bt 3 %E‘l‘ﬁ'}?ﬂ Aaste FE BY

T
L Adtel] mel I BVl B84 E bandE°l %ol YEWTH

N4 7L opg AR} A= w4 V| F HASFES WEs Fig. 173949
o] = doji} WSN, NCN, NPN5 9o} 3
Fol et BlaA] FARSHAl F7Hete] UEY 546l 34 #2490 ol &

1A & Aoz vERY. A4 HIM9 m&.%w CIRTUAS I = s i A 4
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I F(1979+= L4 FEES 12%FY X H 04%,2.0%, 4.0% = 8.0%
MHE A7 fak o] ASAIFA A 4%0]3F HorFol A 4o ZhE AR o) )
ke S7het pH Aot vERst e} 80% H7MTAAE &
sl# S AA Aol el thar sl
ol= N Ao 44 i ]
A T T JFE MFHCEN dRAPAES dETFRYg 24 JEld A

= @ F A}k A4 HIF A=A GERG o]2d EAL X2 £A47)7
e

FAZo] AYPFE

"
o
N

micro gram of tyrosine/g

Fig. 1. Change of WSN during the ripening period of Appenzeller cheese added

with Ginseng powder. :

€ -@; Control cheese (GP-0), .".;, Cheese added with 0.5% Ginseng powder
(GP-1), A-A; Cheese added with 1.0% Ginseng powder (GP-2), @-@; Cheese
added with 2.096 Ginseng powder (GP-3)
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Micro gram of twosine/g

Q 2 4 6 8 10 12 14 16

Fig. 2. Change of NCN during the ripening period of Appenzeller cheese added with

Ginseng powder. Symbols are same as Fig. 1.

Micro gram of tyrosine/g

0 2 4 6 8 10 12 14 16

Fig. 3. Change of NPN during the ripening period of Appenzeller cheese added with

Ginseng powder. Symbols are same as Fig. 1.
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ol Aol wet ARSI} thETe A FFos gastdn. 2y g

Fol Wkl A4k Azbgel wE AFFWsAE QiAo B BTl

A e wA Wb o g2 51 F5(1993)0] 12%39Y EX]fol AAFEES 50%
Q

AR ket 1059 RATS MFE 23 A% ABE} 584
%

pH
™ o

Fig. 4. Change of pH during the ripening period of Appenzeller cheese added

with Ginseng powder. Symbols are same as Fig. 1.

» w O

L.og No. of viable counts. ¢.f.u/g

Weeks

Fig. 5. Changes of viable cell counts during the ripening of Appenzeller cheese

added with Ginseng powder. Symbols are same as Fig. 1.

of@l A} A= &4 F ddlA R HAS Slab polyacrylamide gel (pHSS6,
6.0% geDd 7l dEol 2a47165 <t 45 tA o2 AA S ZAylE Fig. 6914 R

e bl 2ok QAbAYE Hze B welde] Baani 4717k Wge) ul
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Fig. 6. Slab polyacrylamide gel electrophoretic patterns (pH8.6, 6.0% gel) of
Appenzeller Cheese added with Ginseng powder.
A : Whole casein, m B : After 4 weeks (Gp-0), C : After 8 weeks (Gp-0)
D : After 12 weeks (Gp-0), E : After 16 weeks (Gp-0)

: Whole casein, F : After 4 weeks (Gp-1), G : After 8 weeks (Gp-1)
: After 12 weeks (Gp-1), 1 : After 16 weeks (Gp-1)
: Whole casein, ] : After 4 weeks (Gp-2), K : After 8 weeks (Gp-2)

: After 12 weeks (Gp-2), M : After 16 weeks (Gp-2)
: Whole casein, N : After 4 weeks (Gp-3), O : After 8 weeks (Gp-3)
: After 12 weeks (Gp-0), Q : After 16 weeks (Gp-3)
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£/ e Aow uekth oA A AddNe B
2 ge v BelA Qe BARAE)Y AW By AR

4He B

skl sAxzAN #lE FA3] sifie W J4E HUbshe ofdlAy A=
Alzedl= 0571.0%e H7bres VIR A4St Axdod AT =
7158 A= AFet hed 2 o =] Ao

Table 1. Sensory evaluation of the Appenzeller cheese added with Ginseng powder.

Treatment
GT-0" GT-17 GT-27 GT-3"
Taste 3.27 £ 096" 250 + 1.10° 291 + 107" 238 = 085
Appearance 361 £ 1.19° 228 £ 0.75° 228 + 1.07° 200 = 091
Flavor 289 + 1.08% 239 £ 092° 244 + 0.70° 233 + 097°
Texture 300 = 1.19° 233 £ 097> 233 + 0.77° 222 + 075

+ UControl cheese, Cheese added with 0.5% Ginseng powder, Cheese added with 1.0%
Ginseng powder, Cheese added with 2.0% Ginseng powder.

**  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<(.05).
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Ackx] =] AzxF Kosikowski®l Mistry (1997)9] #W¥ & 7)dste] X #
78 ALH5AAA AR & 1657 SAASHA (14T, 90795% R/H) 359ttt A A
4 i % ZALE T A= il Wi AU HIFE1.0%, 1.5%,
20%)& 283 A= Axe AALRE ALAT63TC, 308)33L AE3] 2T
B2y 2 A 2AElE(Visbyvac Probat 505(HM505, 2005) (Danisco., Denmark

Lactococcus lactis subsp, Laccococcus lactis subsp. cremoris, Lactococcus
lasctis subsp. lactis biovar. diacetylactis, Leuconostoc mesenteroides subsp.
cremoris)E A%5(1.0%), 3023F gk 3§ MYl (Chr. Hansen Co. Denmark)g3 3
7}slod (19ml/100kg) 8- A] #H H

S1¥ AZ+v 0bar A7IE Adste] 3020 A 3BT7HA 7F2g s 20+
Zwgkatn 12 FAAZI(pH 6.)E AAE H 2083 wwkste ywx fAHE
AAstA A=Y FES 24107 WA s B4 E2A21TC, 15+ 2
S A= FA9 1.0%, 15%, 20%E 713 5= Agd& A48 A"
pH 53] @ wl7bx) 247k 23 AN ste] 23 s, 48 F % 449 &

- B4 8¢S HIMS AY X2E sA4NHAN sA4AF ddd B E AT
2y A4 3SHE (12% TCA 784 335 Non protein Nitrogen, NPN, pH4.6
24~ 3}3tE. Non casein Nitrogen, NCN, 84 A4A3sHE, Water

soluble Nitrogen, WSN)2] drzk=A pH A< W3 2 dArjdside] HilgE B
A6t A3 NPN, NCN, WSN gt ®#HaloAl sAlo] ZIsiEe wel HxpHdog A

A A7h A=
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Fig. 7. Change of WSN during the rpening period of Cheddar cheese added

with Green perilla leaves powder.

€®-@; Control cheese (ML-0), -, Cheese added with 1.0% Green perilla
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leaves powder. (PL-1), A-A; Cheese added with 15% Green perilla leaves
powder. (PL-2), @-@; Cheese added with 2.0% Green perilla leaves

powder.(PL-3)

efg
o

micro gram of tyrosin

0 3 6 9 12 15

Fig. 8 Change of NCN during the rpening pertod of Cheddar cheese added

with Green perilla leaves powder. Symbols are same as Fig. 1.
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Fig. 9. Change of NPN during the ripening period of Cheddar cheese added

with Green perilla leaves powder. Symbols are same as Fig. 1)

549 HA7h A= %4F pHW s Fig. 1094 B vjejgo] S99 7}
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micro gram of tyrosine/g
o

weeks

Fig. 10. Change of pH during the ripening period of Cheddar cheese added with

Green perilla leaves powder. Symbols are same as Fig. 1.
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Fig. 11. Changes in viable cell counts during the ripening of Cheddar cheese added

with Green perilla leaves powder. Symbols are same as Fig. 1.
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Fig. 12. Slab polyacrylamide gel electrophoretic patterns (pH86, 6.0% gel) of

Cheddar Cheese added with Green perilla leaves powder.

A :After 0 weeks(GPL-0), B :After 4 weeks(GPL-0), C :After 8 weeks(GPL-0)

D :After 12 weeks(GPL-0), E :After 16 weeks(GPL-0)

A :After 0 weeks(GPL-1), F :After 4 weeks(GPL-1), G :After 8 weeks(GL-1 )

:After 12 weeks(GPL-1), I :After 16 weeks(GPL-1)

:After 0 weeks(GPL-2), ] :After 4 weeks(GPL-2), K :After 8 weeks(GPL-2)

: After 12 weeks(GPL-2), M : After 16 weeks(GPL-2)

:After 0 weeks(GPL-3), O :After 4 weeks(GPL-3), P :After 8 weeks(GPL-3)

:After 12 weeks(GPL-3), R :After 16 weeks(GPL-3)

s

o » U »

B9 A7tFE dyiste] Az Ao ze] w5 gdAb A= Table 29 2
o} ofefe} o] EAAS HNF N2 BF 7 FEHLZ dx279 FAHAE YE
ot 2y 2zl HrbgdA e FR]E ol Kol Furh AuA=E
23518 4o A== glef ojAE dE2TFE AT EAALS% HA7re =27}
S e UEQAT FoAE ne)x] FAr). FdAME dR2TE AQG
1.0% H7F7olA dele diz7Rd 15%d7H 74 o %8 e deuda,
ZARAME dzTRY 1.5% A7FFAA 713 A3=7F 52 Ao dEy

Table 2. Sensory evaluation of the Cheddar cheese added with Green perilla leaves

powder.
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Treatment
GPL-0" GPL-1? GPL-2” GPL-3"
Taste 362 £ 1.05° 347 £ 087" 353 £ 097" 313 & 1.02"™
Appearance 369 + 1.01* 367 + 092° 327 + 096™ 347 + 1.04%
Flavor 347 + 1.05° 300 £ 095 360 + 1.02° 333 + 1.01"
Texture 357 + 098 327 £ 093 360 + 1.01* 353 + 1.04°

+ YControl cheese, Cheese added with 1.0% Green perilla leaves powder. Cheese added with
1.5% Green perilla leaves powder. YCheese added with 2.0% Green pertlla leaves powder.
«x Mean (standard deviation), N.S: not significant. *® Mean with different superscripts in the

same column differ signiﬁcanﬂy by Fisher's Least Signifiant Differece Test (P<(.05).

M. & (Arrowroot) o}3l A3} x| =

2 olgdn. feluetelA
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7182 x =<l oAl A X2 Alx= Kessler 5 (1990)9] ®hioupel A
b AFAolA Az 1657 A A (14T, 90795% R/H) 357td A A
J

Az Azxs ARYFAN 3BFE 7H10%)F FH ALA7(63T, 30881 Al
%3] 32C=2 W2, AA 2= (ALP-DIP D(CHOOZIT Alp D, 2005) <Danisco.,
Germany, Lactococcus lactis subsp, cremoris, Laccococcus lactis subsp. lactis,
Lactococcus lasctis subsp. lactis biovar. diacetylactis, 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. lactis biovar.
diacetylactis, Lactobacillus helveticus>)E HE(15%), 30%7F w3t Zx =il
(Chr. Hansen Co. Denmark)Z 7}3stod (19m)/100kg) &I A AT $31H A=
0.871.0cw Z71%2 AY3 F 1A 43 Eﬂ‘i‘l, 72w A & 7F(10%), ARk
= A A HE olg, A=E AA & S wiAst, 3 22 =Y
H7HA o2 oldlEe= RAE WXt AT o HuES dEsto AH

Az gt A7F0.5 1.0, 1.5%)0] wz}

2) A A A=9 £4F Wz 54

#e AU ofdl Y X=2E gASHA SA4AF d9E BIl= (12% TCA 7}
|4 3}3+&E, Non protein Nitrogen, NPN, pH4.6 7}84 A4 33 E Non casein
Nitrogen, NCN, +&4 ZAA33E, Water soluble Nitrogen, WSN)$F 2= pH,
A W 3 A7l ugE ¥43% 23 NPN, NCN, WSN stak # 3
Mool Aol wEl HAA o R Asdte] YENYT. pHE A4
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A3t E(WSN) 9| 3H&Fo] F7hste YElyt. X2 dilld Esis 3 #H71+7)
AR o s tiz241n A JEET 53] 1.0%9 15% 322 J737 dx
TRY 583 2ojE EFA JEl o, WSN, NPN3 NCNoA 9F8E £4 15
TFol 1 F7FEo] A VIR T @wstAl St A4S e o]g
A= A2z Fo FHIME 25 §4 F A=Y AAIFEE FF F7)
Asden A YEY dAFE & HOMEES SEATIE A2 540 EH
71 @53 233 Bl BEAY AAX= B sdo] sted HAo=w U

o = AT

micro gram of
tyrosine/g

0 3 9 9 12 15
weeks

Fig. 13. Change of NCN during the ripening period of Appenzeller cheese added
with Arrowroot powder.
-9 Control cheese (AP-0), - Cheese added with 05% Arrowroot
powder. (AP-1), A-A: Cheese added with 1.0% Arrowroot powder (AP-2), @-
®: Cheese added with 1.59% Arrowroot powder (AP-3)
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micro gram of tyrosine/g

O 3 6 9 12 15

Fig. 14. Change of NPN during the npening period of Appenzeller cheese added

with Arrowroot powder. Symbols are same as Fig. 1.
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Fig. 15. Change of WSN during the npening period of Appenzeller cheese added

with Arrowroot powder. Symbols are same as Fig. 1.
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22AY 2AAx=2 BAE AEF7 21 dE S

pH
N

weeks

Fig 16. Change of pH during the ripening period of Appenzeller cheese added with

Arrowroot powder. Symbols are same as Fig. 1.

Log No. of viable counte
c.f.u/g

O 3 6 9 12 15
weeks

Fig 17. Changes in wviable cell counts during the ripening of Appenzeller cheese

added with Arrowroot powder. Symbols are same as Fig. 1.
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Start slot —

k—casein —

B-casein —
as—casein —

(+) e e e e e e -

1

TToTo T
AE D C B A G | F

T T 9
H J

.

A K
Fig 17. SDS-polyacrylamide gel electrophoresis patterns (pH88, 15%gel) of

Appenzeller Cheese added with Arrowroot powder.

A :After 0 weeks(control), B :After 4weeks(control), C :After 8weeks (control)

D :After 12 weeks(control), E :After 16 weeks(control)

F @ After 4 weeks(0.5%), G :After 8 weeks(0.5%), H :After 12 weeks (0.5%)

I :After 16 weeks (0.5%), ] :After 4 weeks(1.0%),

K :After 8 weeks(1.0%), L :After 12 weeks (1.0%), M :After 16 weeks (1.0%)

N :After 4 weeks(1.5%), O :After 8 weeks(1.5%), P :After 12 weeks(1.5%)

Q :After 16 weeks(1.5%),

e #A7tEFS dElst] Az oAy =o AFHA AFHE Table 3%
Zrk obfel Zo] HE A A= BT 7 FEER dxT9 foAE vEhl
At e 4zl HrbFdM e FEE AolE Holx &drt. oA =
A 9 =2 g glojdE dERTE AT F 1.0% AU =27 E
& e YERRAAT Foae HeolA] kel AR dE2TE A% 1.0%
W7l Frle dzTEg 10% 7oA e &d dEhdla, 2R
T gE2FRG 05% F7EFA 713 AEZEsF 52 Ao ey

F AA7F 238t otslAR A= FA] 23 %S Ao 1%P=9 FH
7HE 7|Fo R 3 ofsiAdy AxA uvpgAd EFY JleA A=Az} 7t

Ro g ARZHAU}

Table 3. Sensory evaluation of the Appenzeller cheese added with Arrowroot

powder.
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Treatment

AP-Q" AP-1? AP-2” AP-3"
Taste 3.62+1.05° 3.47+0.87% 3.53+0.97" 3.13+1.02°™
Appearance  3.69+1.01° 3.27+0.92° 3.67+0.96™ 3.47+1.04%°
Flavor 3.47+1.05° 3.00+0.95° 3.60+1.02° 3.33+1.01*
Texture  357:0.98™  360£093™  3.27+1.01° 353+1.04°

+  YControl cheese, “Cheese added with 05% Arrowroot powder. YCheese added with 1.0%
Arrowroot powder. YCheese added with 1.5% Arrowroot powder.
+*  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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(ALP-DIP D(CHOOZIT Alp D, 2005) <Danisco., Germany, Lactococcus lactis
subsp, cremoris, Laccococcus lactis subsp. lactis, Lactococcus lasctis subsp.
lactis biovar. diacetylactis, Streptococcus salvarius subsp. thermophilus,
Lactobacillus helveticus, Lactobacillus lactis>¢t EZAL® Dried KAZU 1, 2005
<Rhodia Co., France, Lactococcus lactis subsp. lactis, Lactococcus lactis subsp.
cremorts, Lactococcus lactis subsp. lactis biovar. diacetylactis, Lactobacillus
helveticus>)E HE(1.5%)st 30&zF wjgst *  @WU(Chr. Hansen Co.
Denmark)= #7bet4(19ml/100kg) &2AHT. §318 =€ 08710 A7=
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Fig. 1. Change of WSN during the ripening period of Appenzeller cheese added

with Bundle powder.

€®-9: Control cheese (BP-0), IB-B: Cheese added with 0.2% Bundle powder.
(BP-1), &-A: Cheese added with 0.4% Bundle powder (BP-2), @-@: Cheese

added with 0.6% Bundle powder (BP-3)

o)
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Micro gram of tyrosine/g
S5 8 & 8

—
(o8]
|

0% 35 6% oF 2% 15%

Fig. 2. Change of NCN during the npening period of Appenzeller cheese added with

Bundle powder. Symbols are same as Fig. 1.
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Micro gram of tyrosine/g

Weeks

Fig. 3. Change of NPN during the ripening period of Appenzeller cheese added with

Bundle powder. Symbols are same as Fig. 1.
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O+ 3+ 6T 9= 125 1567

Fig. 4. Change of pH during the ripening period of Appenzeller cheese added

with Bundle powder. Symbols are same as Fig. 1.
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Fig. 5. Changes in viable cell counts during the ripening of Appenzeller cheese

added with Bundle powder. Symbols are same as Fig. 1.
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2 ol %= %4 F dilA B x HALE SDS-polyacrylamide gel 7]
S5 o8 0~165F ¢ 45 AR HAAF AFAE Fig 694 Be vis} 2
o X 37 Az AS dulFde] BRI 547139 86 wE B-E band
2 AN dzx R A £ d9d EaE8HS el 53] £
71 HlEo] & A2 945 A7|9E bandEe] ®el AMEH el
ol Rl FFEHA Ue A7 714 7154 AR E A= 3 dy £4F%7
o frelstA Agsta e & 5 AU

(-]
Start slot—
k-casein—
p-casein— |

as—casein
(+)

ol et il TRIEC Tt B AR R S i
A B C D E PF Gn i1 49 EL Mo PR s TOO

Fig 6. SDS-polyacrylamide gel electrophoresis patterns (pHBS8, 15%gel) of
Appenzeller Cheese added with Bundle powder.
‘Whole Casein, B :After 0 weeks(control), C :After 4 weeks(control)
-After 8 weeks(control) E :After 12 weeks(control),F :After 16 weeks(control)
o After 0 weeks (0.2%), H : After 4dweeks (0.2%), 1 : After 8 weeks (0.2%)
¢ After 12 weeks (0.2%), K : After 16 weeks (0.2%)
: After 0 weeks(0.4%), M : After 4 weeks (0.4%), N : After 8 weeks (0.4%)
¢ After 12 weeks (0.4%), P : After 16 weeks (0.4%)
© After 0 weeks (0.6%), R : After 4 weeks (0.6%), S : fter 8 weeks (0.6%)
: After 12 weeks (0.6%), U : After 16 weeks (0.6%)
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Aorrl & Ao eyt matd %o A=EA fAs 433 579
HAE AR 84k 3 04706%HANE VIR g HEZY AN=22 ARA 5

Table 1. Sensory evaluation of the Appenzeller cheese added with Bundle powder.

Treatment .
BP-0" BP-1% BP-2% BP-3"
Taste 3.43" 2.63° 2.25 267"
Appearance 3.96° 3.08° 3.58%® 3.38"
Flavor 3.30° 2.96° 2.83° 288"
Texture 3.39° 3.25" 3.00° 3.42°

+ UControl cheese, “Cheese added with 0.2% Bundle powder. “Cheese added with 0.4% Bundle
powder. "Cheese added with 0.6% Bundle powder.
*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<0.09).
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22 3}3}E, Non casein Nitrogen, NCN, 84 AXA33E, Water soluble
Nitrogen, WSN)ol ¢#574, pH, At W3 X A7ds4de] WEE 748 2
¥t NPN, NCN, WSN 3t& wizglolx sAdo] Mg ma} HAador A43sld
vEbstt 2 RH7E AldAze] w4 T pHYEsteE He HIE 50 & 55 0
Z B8 pH7F & HE e Y 3 4GS B 3(pH 52754) FAT A
da A mlu gk At AFE YEYAY. H7] G4

Ae A7ME A A= w4 717 5 AL Ee W= Fig. 790949 2
A|Z=7do] Mg wel gld a7t dojit NPN, WSN, NCNG 9 &%
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Fig. 7. Change of WSN during the nipening period of Cheddar cheese added with

Laver powder.

€-9:. Control cheese (LP-0), Il-IE: Cheese added with 0.3% Laver powder.
(LP-1), &-A: Cheese added with 06% Laver powder. (LP-2), @-@:
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Cheese added with 1.0% Laver powder. (LP-3)
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Fig. 8. Change of NCN during the npening period of Cheddar cheese added with

Laver powder. Symbols are same as Fig. 1.
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Fig. 9. Change of NPN during the nipening peniod of Cheddar Cheese added with

Laver powder. Symbols are same as Fig. 1.
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Fig. 10. Change of pH during the ripening period of Cheddar cheese added

with Laver powder. Symbols are same as Fig. 1.
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Fig. 11. Changes in viable cell counts during the ripening of Cheddar cheese added

with Laver powder. Symbols are same as Fig. 1.
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Fig 12. SDS-polyacrylamide gel electrophoresis patterns (pH8.8, 15%gel) of Cheddar
Cheese added with Laver powder.
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 16 weeks(control)
G @ After 0 weeks (0.3%), H : After 4weeks(0.3%), 1 : After 8 weeks (0.3%)
J @ After 12 weeks (0.3%), K : After 16 weeks (0.3%)
L : After 0 weeks (0.6%), M : After 4 weeks(0.6%), N : After 8 weeks (0.6%),
O : After 12 weeks (0.6%), P : After 16 weeks (0.6%)
Q : After 0 weeks (1.0%), R : After 4 weeks (1.0%), S : After 8 weeks (1.0%)
Y : After 12 weeks (1.0%), U : After 16 weeks (1.0%)

A A AT A= 4 F oz ¥l PJAE SDS-polyacrylamide gel
A71GEo) o3& 0~165F Eot 4F 7HAc 2 A Auz AAs o, Fig.
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st3k Atmle] A= sl Qlojx e dxFE AYe 4 02% AU A=27) 2o
e WEIHAA R Folats HolA] gkt AT dix+E ALd 02% H
Zbrell A Al 0.2%, A HAAE 06% HI7MFolA 713 AZnrt & Ao
2 UEINTH o A=Az ALEE 27 AR FoE T3 0.270.4%8

AW H77F 4 3 A= AEFS oz AFH A

Table 2. Sensory evaluation of the Cheddar cheese added with Laver powder.

Treatment
LP-0” LpP-1? Lp-2 Lp-3"
Taste 3.54" 3.17° 3.04° 3.08°
Appearance . 4.17° 3.75° 3.21° 2.91°
Flavor 3.70% 3.58° 3.42°° 3.00”
Texture 3.88" 3.17° 3.38% 3.50™

+ YControl cheese, “Cheese added with 0.29 Laver powder. YCheese added with 0.49% Laver
powder. YCheese added with 0.6% Laver powder.
**  Mean (standard deviation), N.S! not significant. “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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S, 1997). ol A¥E tAlvke] T wEA dEAT, gz FR 16 %, ¢
WE T %, AL 15 %, GFEE 49%, 282 FIIEF 265% AToln, vz
=2 20 %= Aol vHAle 44 driud B E}%%fﬂt}(ol 5

et stne2 9Ew3lE AAstln dPL A Sl JRE AREA S}
(http://blog.naver.com). %3+ H & A7|ZA AT w3 & oA} E3 uyE

qel Ao AEor AWM Eh(kbs-H]EFT).

1 4 = T1
Iy AR IS Uy 28Ge gutsla, Fetold AR E Fo} W Eor ok
o & 3gtth(Nakashima, H, 1987, Nishino, T, 1991). Z<, Z'& wl2vg = 50
ofFo mulga Ao & HQdk mjg JUA FH Ha AF - HBA

Cheddar X|=+ 9= Somersetshire A|We] BaAE uiydd=
O,
=

At vlgol U ZA Kosikowski®t Mistry (1997)°2] wp=
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F74E AHFAN Azste] 1553 HASEA (14T, 90°95% R/H) 353wttt %

= 1= Aol g tAletel H7FERH0.3%,
06%, 1.0%)¢ 2eld A= Aze MRS ALAH#63T, 3025 4143
32C=2 Ydzk AA  2ebE(Vishyvac Probat 505(HM505, 2005) (Danisco.,

>
>
ok
2
iy

i

Denmark : Lactococcus lactis subsp, Laccococcus lactis subsp. cremoris,
Lactococcus  lasctis  subsp.  lactis  biovar.  diacetylactis, Leuconostoc
mesenteroides subsp. cremoris)E AE5(1.0%), 303 wjst H . AdA N (Chr.
Hansen Co. Denmark)2 3713l (19ml/100kg) & 31A| At}

$iE AEE 0bcr 7|2 HAdste] 3023F 32CoA ngke: 12 /% 6 A
(1/3) 30&7bo} HA 38C7HA 7h28tw wwkel & 73S A =xo] 7] A7,
T AA FAY AA FA0EZ, 23]) vAletE A4 A=sHe] 0
o7 Hrl E3d H AdR= AAsta 2E, 7, A9 vs oF hEt 4

sk ot
2) ANl E A7be M=o £4F FAWS BA

chAlvkg AE A A= SA%EM £4%F 9 Bl Be 4359

i

A3l E (129% TCA 7184 33$HE Non protein Nitrogen, NPN, pH4.6 784
24 3}8kE Non casein Nitrogen, NCN, 84 ZAAsstE Water soluble

Nitrogen, WSN)&} st=F=A pH, AT 4 WHs 9 d7|dsAde] #agE 243 4

jitay

7+ NPN, NCN, WSN & & WH3lo] A xzof Aol o mpef HApA o=

S3te] vERR T thAle HIF ARz 4 T pHW st s thAwEe] HIF FF
o] & F& ylZFd v pHyF F HESE 47 AS FFE B i(pH
g GA s34 o wet mnjst A3t F3s etk A

i

7l AEAE £A7ZF Aol we Anp Arkde] WeFE bands 7t Z7HH o
e
T
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Fig. 13. Changes in WSN during the ripening period of Cheddar cheese added with
Sea tangle powder :
®-@.Control cheese (STP-0), H-M;Cheese added with 0.3% Sea tangle
powder (STP-1), A- ACheese added with 0.6% Sea tangle powder
(STP-2), @-@;Cheese added with 1.0% Sea tangle powder (STP-3)
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Fig. 14. Changes in NCN during the ripening period of Cheddar cheese added with

Sea tangle powder. Symbols are same as Fig. 13.
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Fig. 15. Changes in NPN during the ripening period of Cheddar cheese added with

Sea tangle powder. Symbols are same as Fig. 13.

2% ALHFEY e Nz S0 AAY| e
S} Wl Be) 54uEe dste duld ) o

otk A= W £84 FAIHFTWSN) &%, pH 46 7184 A2sE

(NCN), 12% TCA 7}-84 d23FE(NPN)9] 3Ho] F7hste] vehynh A=
Gl Bl oAl "A7bE7E gz SASEAY A A4 JdEeEbdt} o) @ §l
23 pH 46 84 AT 471 A8 tEo] Frsk, A=) oA
vle] HTFFol EEFE 4 F AN2Y ALIFEY dF F AF5How
A GEY dATE Gt

P s 253 ko

Micro gram of
fyrosine/g

Weeks

Fig 16. Changes in pH during the ripening period of Cheddar cheese added with

S>ea tangle powder. Symbols are same as Fig. 13.
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Fig 17. Changes in viable cell counts during the ripening of Cheddar cheese added

with Sea tangle powder. Symbols are same as Fig. 1.

tAlel F@HrzE A xze 4 F odwEd BEod di@d HAERA
SDS-polyacrylamide gel 27|95 <3 A RIJP=cE 54 0 - 165 F<H 4
F Aoz 83T Fig. 6014 wi- viel o] el H7b 2 =EeA o
EZT AzRo g2 993 g detdezy ogalvl Hibrt 29 4%
Ao FEldt 92 AL YSS HAT + Ad

&2

Start slot —
a— casein —
p—casein—
as—casein —

)

Fig 18. SDS-polyacrylamide gel electrophoretic patterns (pH88, 15% gel) of
Cheddar Cheese added with Sea tangle powder.
: Whole Casein, B : After 0 weeks(control), C : After 4 weeks(control)
‘After 8 weeks(control),E ‘After 12 weeks(control),F :After 16 weeks(control)
: After 0 weeks (0.3%), H : After 4weeks(0.3%), 1 : After 8 weeks (0.3%)
: After 12 weeks (0.3%), K : After 16 weecks (0.3%)
» After 0 weeks (0.6%), M : After 4 weeks(0.6%), N : After 8 weeks (0.6%),
: After 12 weeks (0.6%), P : After 16 weeks (0.6%)
: After 0 weeks (1.0%), R : After 4 weeks (1.0%), S : After 8 weeks (1.0%)
. After 12 weeks (1.0%), U : After 16 weeks (1.0%)

A = B o T Sl T T =

chAlule] H7bES delete] Al Ak 2 =e| ez A= Table 390 A4
ot g, ot Zol GAutE A A= BT 7 YEER dxT8 folAs
Yetilel, 2y 2479 JrhpdME FEE AolE HolA fsit. AT A
== @e35la Aln|o] =g ubo] 9lojA: w2 wrl tAvl 06% H7lE =
7b 2 @ JeERRAA T f oAbz wolA] gl M= R TE A9
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06% 7oA vl 0.3%, 1.0%A 23 Hol A= 06% H7FFoAA 713 A
F57h we Aow Jmhdth webd oalel A7k slz2F A ze AFHE
2445 a2l GUE medste 06%F JIFOE 4ot 24 @riw HAw =2

d HAC AR 2T Alxds e Rz A% HIUoh

Table 3. Sensory evaluation of the Cheddar cheese added with Sea tangle

powder.
Treatment
STP-0" STP-1” STP-2” STP-3"
Taste 3.21° 3.21° 3.67° 3.08°
Appearance 4.42° 3.50° 3.75" 3.00°
Flavor 3.58° 3.50° 3.46" 3.50°
Texture 3.96 3.46™ 3.54% 3.04°

+ “Control cheese, “Cheese added with 0.3% Sea tangle powder.. Cheese added with 0.6%
Sea tangle powder. YCheese added with 1.0% Sea tangle powder.

#% 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) 3ad e A+ A3 9o (A 1 AK-HA)

& MUPSE ofdlAy Az &4 F guld Rz AHdEE 84 24
set=(WSN), pH 46 7184 A&33HE(NCN), 12% TCA 74 243 E
(Rl e A A3s e, NPN)G9 3o £ Hd7) 50 Zold42 g7 R

= YERTY

-

£ A7t Aze FS uwaAe raans 47129 ARl w2 2 band
=2 A0l BTt 2o gy RIS U S8 = dsig
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o] & A= Y+ A719F bandSol Bol WAHYE o= Rl %

O
=
o) Q& APl FHA J1BH ARE A= 2F WA SAF] feeiA 2

O
s A Az ARt dETEY gAR Be F4E Rw, B4
43 folAr) gle AL vgon, B2 A/G A=To] yrirnT gAw
 ZHANNE 06%F A AATNA B wA dEy

A A2 AzA olE R AA HU £8 2ol & Aoz ArdAd

- e VIR AR Xz 4ol JAgd wet guwd Rart dojut 12%
TCA 7}+87d Aasists (Hgwy d4383E, NPN), 84243148 (WSN),
pH 46 71844 dAA433E (NCN), 59 F3Fo] vz} vluA A A ZF7138}
of Hely sAdle ZA FoHQ Aol RBolXA & Ao R eyt

A A7F A A z=e 4 AAAHAA e pHE 513-528011 Aol 44 155
pH 511-5162.2 %] Ao wat ok rashgla, x=e] YF5 s
5/ 71%bol A3t mEt gizAolA Brd 3 HIFFA AEFSFIE 3 A
T B¥S YEWTH

I

a7 Azt 2e 9wy RHEE dehls 059 bandse A4TO R
A 2] OFd A8y BASC =9 4 A AZUY 27 BgW 549
ol el geow JPe Fol FAXIA Fu A4 3 9l

wo i EAO ojA dxzF 9 FxE e Y
wbeb A 7l HIF Agazel HA$ 02704% HYNA] AAs A z=v)H 2AL

ol wbehA g xF A= JEd AEsr AU

- OAUE Ak Atk A= ) 584 AASFR(WSN) @9, pH 46 7HE
% (NCN), 12% TCA 7H84 AAsF2(NPN)S| #efo] Zrhalo] U}
Az wd B gAnk B gzRe Sy g = U

GAhE A7be A=e] pHE 49 23, 4 744 FelA e pHE 521535
o]t Aol #=A 15659 pH 53553628 <Ao] Ao uwat vk AEsY
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D x4 R ZAZE (9, 7}dI )5 epigallocatechin gallate (EGCG) 32 # 32
g X =2AIEE 100md flaskell @31 €9 830mE 7IsH 3 80C d2FolA
0T FEPTY. TLLEE BuE LIZYrld Pol 33) WU FZ (i

A AA)TT}. o] & ethyl acetate 26mE 2 FHEI HFAE 25 F 3
5

=3t methanol ImlE 333 0.45um membrane filter=
Asle] TFEFZH 7 HPLC (Hi-Q sil column)Z &4 3o}

@ <A4re] A FAAE (d, AAED)S Bl A9 ot 70% JdEEE F&

S U, = X3 EEE B8t w58 RAEY ¥@"E o EER

B35 HPLC (HY, RP C18;, ol%24, water/ ACN

o] &3l X EE AHA ginsenosides (Rgl)E #2413k

@ FElol= ShaEe Ao m}t 100me volumetric flaskell 72 3H A5 E<-
70~80ml= 713l 80C &2r=xolA 3087 72 &= Wdste Az A&S
of 2} B} a1, of It o] polyvinylpolypyrolidone (PVPP) 300mgg 7}l A &)
303t A5 E3sle] FHENow ALZITE o] F 20mb test tubed] AlE &
N 1ml+ninhydrin 0.56mE 7138l & &3k & 0T S04 3087 71
ok o {‘l*’i"‘“é] Wzrshe] 3)A el (1sopropyl alcohol @ HO=1:1)& 5mé 7} & &

=° & F 570nm9] FAF =AM FSAIT

2 1002 AE3sir) o
AbE A °F (FeSOs 7TH20 100mg+Rochelle salt 500mg/100m¢ H20) 5 meE 25md
volumetric flaske] %31 pH 752 =% (0.066M NaHPO; 2H>O+0.066M

- 110 -



C

@ L4 (5, 24)& 7283 X= 1g8 2T 60Ce F-=2 &350 B84
#8 & Saeman 7t w3 (105TC, bhrs)dle] oAzl T 50me= A L3}l o
o} 5meo} 35-dimethylphenole 7}8te] 158 wHe A7) tbe ¥ E
F3 7 EFE (500nm)E ZA st WEw HPLCE ol 83to] ehwnje
(laminaran)®} F3 oY (fucoidan)o.2 ®stm R EFHo g ztzle] 3k

= AlAkgt

\4*

ZFE2 B (carthamin)< A& 10g°9] 100md SFH 5= F233 05M NaCOzE
g 5 thA] 05M TAMNE shstel Mg FAAG AWE
o]31 cellulose ZIEZ X HMAMALE SFHAZ 0L, ofAE
HPLC (Hi-Q sil C18, ACN/MeOH/TFA/Water=30/ 10/1/59)2 ®A1 3k},
5) A= ANAF F2W3 9 shelf-life o5
O F&HdAAdE S F7Mg A= 72X 2 AEFS T3 =37 (40T,
100% RH)A 43 4 AHestal BA1H o
g BA3le A2 A A E 2] shelf-lifed 7] & A
@ FEHAALE FE A= AAF LS AL (60~80% RID 2 AL 79
Ao1~-6704 AFstaA A%, AAkstE7EH TBAZFE S48t A= AlA
Z o] shelf-lifeZ o =3t}

Q@ F=4 gzFS Atomic Absorption Spectrophotometer (AA-6200, Korean)2
SAsAY. AEd A AR 10g A5 E crucibled] 33k 100CA 2
600Cl A 2| Alo] | wi7kx] g 5pAl7] 5 wstar d4k (1:1) 20

mE 7Feked s WAl &3siAlxl ¥ Whatman No. 6 9 IA & o} & = A
+ 3% FRHTFE oA S0mE A5dE ALEIAT. AAEA e FF
N ppm)S A et Ca, Mg 0, 2, 4, 8 16 2 32 ppme 2 §3%
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A A= kg FoA ek el A "Ik (GT-1, GT-2, GT-3)71
T (GT-0) Rty TR Anpe] shefo) thi WA YrEsd

Table 1. Chemical composition of the Appenzeller cheese added with Green

tea powder

Treatment
GTP-0" GTP-1? GTp-27 GTP-3"
Moisture 21.63 25.25 22.30 23.72
Crude ash 4.18 4.32 4.60 4.70
Crude protein 31.42 27.81 27.44 27.4°7
Crude fat 42.07 29.42 36.39 32.30

* 1) Control cheese, 2) Cheese added with 0.5% Green tea powder, 3) Cheese added with 1.09%%
Green tea powder, 4) Cheese added with 2.096 Green tea powder.
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=z = W 7HEIZ) (Catechin) 78] S48 %2 Table 2 A2k o] EGC7}
12.39mg% 2 71 52 2443 YERH O ECe 4.46mg%, +EGCGSF catechine
7}k 1.98me%, 0.66me%, ECGE 0.15me% %02 vehgth %xe] slezle x)=

ol &4 FdE aulE FFITFozH a =R VHAL BAF=H Swld

Table 2. The catechin content of the Green tea ingredient (mg2%) in

Appenzeller Cheese added with Green tea powder. (Unit : mg%)
Catechin Component
Epigallocatechin (EGC) 12.39
Catechin (+ Catechin) 1.98
Epicatechin (EC) 4.46
Epigallocatechin (EGCG) 0.66
Epicatechin gallate (ECG) 0.15

Total 19.64

Table 3. The contents of catechin components in the Appenzeller cheese

added with Green tea powder (mg%s).
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Satechins Total

Treatmex mht - nt Rhth meG Recovery(%)
GTP-0.5%  12.26 0.47 7.85 2.30 0.69 32.08
GTP-1.0%  27.16 0.75 11.23 0.19 1.67 31.96
GTP-2.0%  55.99 1.10 27.88  13.76 5.20 35.35
Whey-0.5 2.60 0.18 2.79 1.04 0.17 9.17
Whey-1.0 4.63 0.26 3.33 1.82 0.85 13.88
Whey-2.0 19.13 0.71 8.27 7.49 2.02 14.12

A2 A F BU=sa #HIEEd wmE FHEZY 2L et oen, 05 1.0,

20% 713 A =0 AFHo A FH 33EFe FFHE 4 241, 460,
e =}

“U'I
[
O
D
-
AN

3
\J
i,
N
N
Jo
o
9
X
)
N
Qo
©
-
N
IS
—
N
N

g
—

o FF4EE =Y F£ 952 8§22 (Ricotta) A 2o LAY HAS =714
o1 7|8 X ZE /E3les Aol BF o7 3o & HEOoZ 15}
Z 22 I wE s A2 AEFY g4 3AH F XEAAEQA JHE 7

Table 4. Changes of catechin contents in the Appenzeller cheese added with

Green tea powder (mg%).
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Catechins
Aging week

GTPO.5-3w
GTP1.0-3w
GTPZ2.0-3w
GTPO.5-6bw
GTP1.0-6w
GTP2.0-bw
GTPO.5-9w
GTP1.0-9w
GTP2.0-9w
GTPO.5-12w
GTP1.0-12w
GTP2.0-12w
GTPO.5-1bw
GTP1.0-15w
GTP2.0-10w

= ATS
k=88 ol H 2%(

EGC

9.30
33.49
37.69
10.01
16.93
20.47

1.82

0.40
12.74

0.04
11.46
28.76

4.12

9.74
31.50

=X 7] 15-18%AN A =4

EMRQTE. watd )54 A =e =2 Hrbekel wal EGCGO

C EC
1.32 8.69
1.59 15.01
1.74 34.42
0.56 0.08
2.00 19.53
4.14 39.27
0.27 2.91
0.84 7.58
3.20 23.56
0.32 0.86
0.59 9.43
0.89 28.37
0.23 3.22
0.95 8.72
0.95 30.47

A Z7] 31-356 %94 155 F 21-41 %

F2kol 59% FE) A7 FEskh A 2e B4
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EGCG ECG
2.88 1.44 B
9.40 3.13
18.90 7.64
3.08 2.27
10.98 4.18
29.19 3.17
D.20 2.28
19.61 0.48
61.41 19.74
4.91 2.55
13.17 0.33
H0.91 17.42
4,83 3.21
13.11 0.14
43.78 17.24
F Anzon Fads %
s 7}
3 (Fig. 7 #3229
of 71<l%]

ol o1,

5 19-50% = AL =713}
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Fig. 1. Changes of total catechins during ripening of Appenzeller cheese
added with Green tea powder.
- Cheese added with 0.5% Green tea powder (GTP-1), &-A;Cheese added
with 1.0% Green tea powder(GTP-2), @-@,Cheese added with 2.096 Green
tea powder (GTP-3)

. 2<% (Mulberry leaves) o3l A g] x]=
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4 E9 Rutin 338 A8 2480
ol A zo] AMARL Table 5004 BE v} gow AAEQ BA Ay
Eg:o

wol A7 (ML-1, ML-2, ML-3)7} tlZ&F (ML-0)Rt} wrelzz) =)us

Table 5. Chemical composition of the Appenzeller cheese added with Mulberry

leaves
Treatment
ML-0" ML-1” ML-2” ML-3"
Moisture 32.02 29.49 28.96 29.44
Crude ash 5.0 4.05 4.70 4.62
Crude Protein 24.84 26.63 27.64 27.08
o Crude fat 36.68 39.16 27.08 37.54

+ ¥ Control cheese, © Cheese added with 0.3% Mulberry leaves, ¥ Cheese added with 0.6%
Mulberry leaves, ¥ Cheese added with 1.0%6 Mulberry leaves

S|

2 Rutin® EGCG &S 435 A3 T T8 Eg2 3008

powder ©] o EGCG %< 13.6mg/100g powder .24 AT AR L 3tk v

go] ¥& FRor MAE Aol wEHGRIL AR E T
]

A7 o] 2 ofm AR A=A H5® 28 D EGCG

Table 6. The contents of Rutin and Catechin(EGCG) in the Appenzeller cheese
added with Mulberry leaves (mg%)

Treatment
Compounds . > 3
MI.-1 MIL.—2 ML-3
Rutin 0.914 1.089 1.121
EGCG 0.322 0.015H 0.753
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+ U Cheese added with 0.3% Mulberry leaves, ¥ Cheese added with 06% Mulberry leaves, >
Cheese added with 1.0%6 Mulberry leaves

o
o’
N
<
O

S
<t
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2
N
2
2
ik

S
r J

Zade Az dWMAPES F4F 2= Table 7. oA BE wie g =
Ay 232 S dE2 ARG ga w3, a2 1.0% b
M, 2 SE2 20%04 7 A vEEY. o) 220 AAle wdd
gol o= 20% H7brolAM 2duide] o] w4 JEd Aoz ALz

Table 7. Chemical composition of the Appenzeller cheese added with Chlorella

powder
Treatment
CP-0OV Cp-1? cp-2¥ cp-3"
" Moisture 18.91 22.76 23.85 22.61
Crude Ash 4.35 3.36 2.89 3.39
Crude Protein 28.05 27.56 26.98 28.43
Crude fat 38.39 36.75 35.95 30.06
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+ U Control cheese, 2 Cheese added with 0.5% Chlorella Powder, Y Cheese added with 1.0%
Chlorella Powder, Y Cheese added with 2.0% Chlorella Powder

V. 53455 (Bokbunja) 37} ofaide] A=

EEAT Az dudES Table 804 R wiop Zow, AA A 24 2
E¥A4E A7 (RCJ-1, RCJ-2, RCJ-3)7F &+ (RCJ-0)E vt Tz =)
W, e FAE BA YRt B SriaeEE giayEn 3435 4 Y

Table 8. Chemical composition of the Appenzeller cheese added with Bokbunja juice

Treatment
BJ-0" BJ-17 BJ-2% BJ-3"
Motsture 35.63 '34.35 31.26 32-.61_
Crude ash 2.18 2.10 2.30 2.31
Crude Protein 31.42 28.14 30.60 30.85
Crude fat 36.07 30.18 33.25 35.48

2)

? Cheese added with 2.0% Bokbunja juice, * Cheese added with 4.0%
Bokbunja juice, ¥ Cheese added with 6.0% Bokbunja juice.

« 1)
Control cheese,

2) BRAFe olshstA SA% AXYR ¥A
1
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Reference samples
Crude ethanol extracts
(R. coreanum)
BHT (0.02%)
BHA (0.02%)
Tocopheol (0.02%)

strta Abm ¥ At

=y O

2F x)

| B8

Table 9. Free radical quenching effect of RCW.
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FREE 4% ZFFS BUMdE 7lee® I % (dry basis)s UENH 2

Table 10. 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 1.98
15% ethanol 6.95 1.56
10% ethanol 0.97 1.34

water 4,46 1.00

1

3) BEA =9 AF T TBA# 2 W3 2 shelf-life 4 A

SEA7E JAobE Az Al shelf-life® FA37) flete] dlx7 (0%
A7)k 2-6%  FHMAI=2E w4 £ 6/RE WA B2ashdA TBA
(Thiobarbituric acid) valueE® A3t o9 W& vlws A3+ Fig. 29 &
t}, AAAo) gislry] A BEAE7E 0%(control), 29, 4% X 6% #7tE x| = A
°] TBA &< 42 0.061,0.052,0.058 % 0.061 (meq/kg)e. = &9 T A7 A
of flont A& 2709 o|F o] AgojAs dEF G o w2 XolE HER o
A AN A 276% AP E ekgbe] Ao|rt vepwith S A 470E & X

ZAlBNA T e TBAZL 1.718 (meg/kg)l. 2 A4 AZel ZF v}l oF 25y
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Fig 2. Changes in TBA value of Bokbunja juice Cheese added with different

ratio.
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[. 213 (Ginseng) o3 Az} A=

1) A4 Aze] A P BA

hg2% Al @ Aze| nRAAARE HESNS] 5] Aa =9 Y

RS BAST 75 ABEAREA AEUe] @2 2 24S RS

A4t HA7F otdlde}t A=) AdRAPRS 4% A= Table 1.9]4 B nvhe}

3

A4 A=) AAPES Table 149t 2ol Q4 ATF(GP-1, GP-2, GP-3)
b dET (GP-ORT F¥o] tha %/ Yehgm @ A, 3 5e] e
Tz @A debg o= Aol fAFAS] FL& AT Fof vl
Aol Aol gromel Rajrt dojub Ado] o] FojulA YEld Az mol

W oawE =] wil g3He] AXEIsl ZluE

2
&

=)

o %

I
o

Table 1. Chemucal composition of the Appenzeller cheese added with Ginseng

powder.

Treatment
GP-0V GP-1? GP-2% GP-3"
Moisture 22.96" 33.69° 31.16" 25.83°
Crude ash 3.48° 2.15° 1.95° 2.86"
Crude protein 32.18" 29.97" 31.21° 32.02°
Crude fat 40.16° 34.83° 36.06° 38.70"
Salt 1.22"° 0.95° 0.79° 1.45°

+  "Control cheese, “Cheese added with 0.5% Ginseng powder, “Cheese added with
1.0% Ginseng powder, "Cheese added with 2.0% Ginseng powder.
** 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<(.05).
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A4k 05% H7Eel 4 $, Rg 14450l AA AL o] 37%, Re 21.7, Rbl 182, Rf
139, Rec 93% w22 Ueston ek 24 vl &o] & Rgls A F o=
Ak Aol wEA sttt AU $h, FEie] M7t wel Alxd
o] 24 ¥le2 thAh 2kA 1% HZFFY 4 $ole Rbl3 Redl Ao & #H
7FF- ohE A ekt

Table 2. The Compositions of saponin components in the functional cheese

added with Ginseng powder (%, dry basis)

Saponins
Regl Rf Re Rc Rbl
Treatmemt
GC-0.5% 37.0 13.9 21.7 9.3 18.2
GC-1.0% 37.2 11.3 174 6.1 27.9
GC-2.0% 33.2 14.9 21.5 9.8 20.5

3 05 1.0, 20% HA7Est 2 =0 BRI o] BAHE A¥U 3Eo el

z)
35 &S 247 292 365, 383%RA Hrl#o] L& 4B 2z FEE O Fo A}
s & Utk T, A=Az SN FASE FF

O
(whey)o A&l AFE el S8 H 10% W9 (data not shown)z= 23 &3 2

3) A A= 54 T AEI SHEo s
JAME T Hrldke] wWE J)SA 2 =el £A 3 = AAEYe e Wals
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Table 3. Saponin contents in the cheese added with Ginseng powder

(mg%)
| Indices Totél Recovery RG o b
Aging weeRs Saponins (%)
GCO.5-0w 7.3 29.2 2.71 1.58 1.33
GC1.0-0w 17.8 36.5 0.62 3.12 4.97
GC2.0-0w 37.2 38.3 12.35 3.01 7.63
GCO0.5-3w 7.7 30.8 2.89 1.67 1.40
GC1.0-3w 22.6 45.2 38.41 3.93 6.31
GC2.0-3w 38.3 39.2 12.72 38.23 7.85
GCO.5-6w 9.3 37.2 3.44 2.02 1.69
GC1.0-6w 27.1 4.7 10.08 4.72 7.96
GC2.0-6w 39.7 38.1 13.18 .04 8.14
GCO.5-9w 3.7 34.8 3.22 1.89 1.58
GC1.0-9w 23.8 48.0 8.85 4.14 6.64
GC2.0-9w 33.1 38.9 12.65 3.19 7.81
GCO0.5-12w 0.5 26.2 2.41 1.41 1.18
GC1.0-12w 23.4 46.1 8.70 4.07 6.53
GC2.0-12w 30.0 37.9 12.12 7.85 7.48
GCO.5-15w 4.8 19.2 1.78 1.04 0.87
GC1.0-15w 21.2 41.5 7.89 3.69 5.91
GC2.0-15w 34.2 36.5 11.36 7.35 7.01
FE3 A BEuker o]l = ) ALEY FIEHES ANt on <A 6F71R F
ZFE A TH7E ol ZrAEE Ao m JERYY (Fig. 13%). olgs Axes <4
A AzxzE Xz vlet] =4 F 65771A] A Z) FgHE AAZY F o] =7ty
A2 Aol PEHAM £7] FHAIQ dllde] Rl A A2 R Lz 93
Z Qste] ALY 5 fgo] kol Hel e Aoz ARHR, ojx ¢
gle] A=9 HAT Aoz A AF FAS FHAAIY FA Abxzd V)
5% Yolstd fu@ Adw dAdrt (A %, 1998) 2 65 o] ol
A Zasts Ao NEAEQ AEUY H5FL s)FEHH dte] HitH
= V)64 Aze AH £4710& 62(050)E BaRy. 49d 5y A=
off ZbEslE APEW EHHe A 27 7-38 %A 155 & 4-35 % oo, E
3] Rglel d-feole= w4 27] 27-124%°A4 4 65 T 34-132% =2 A= =
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7Vt AES YEF A (Fig. 2).
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Fig. 1. Changes of total saponins dunng the ripening,

Appenzeller cheese added with Ginseng powder.
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Fig. 2. Changes of Rgl saponin during the ripening period of the Appenzeller

cheese added with Ginseng powder.
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Fig. 3. Changes of Re saponin during the ripening period of the Appenzeller

cheese added with Ginseng powder.
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Fig. 4. Changes of Rbl saponin during the ripening period of the Appenzeller

cheese added with Ginseng powder.
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(Fig.2 and Fig. 4) 058} 2% Z7l79 Afde 4 654 FaFo] 4 Fobxy
ot T3 Fol 1% M7 B Bgked olv A AEW FaFo] WM A
AlgE mhel ol zh Mol ARl wEt Alxde] & f o] getd Jehd
2R AT, A ARFAA g4 9F ofFov Atxd FEe] ta ZAHA

2

rﬂrﬂw 7154 A E U AMEHY FE JEEE =olalw QA 1% (6%
"7 sel 54.7% &) BrL7 o xj=

slo] 7S 05 7 1% HYE AATlo] gYsits Al do)

. =72<%U(Green perilla leaves)A| o} x] =

1) S22 A= Aduk JL
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Table 4.914 HiE vl 2on ##A

l A
SRS A3 FE Gl Py stk = AL By

. 1

o] &= Lawrence (1987)% ] B I31gH v} Zrol A2 A A el Fo7] zpol7) A

Z¥ xze pH, % % A ko FG3S vRTtheE B9 FASER T

Table 4. Chemical composition of the Cheddar cheese added with Green pernlla

leaves powder.

Treatment
GPL-0V GPL-1? GPL-2% GPL-3"
Moisture 33.65° 28.87° 31.71° 31.54"
Crude ash 2.55 2.87° 2.42° 2.66"
Crude Protein 26.51" 28.21% 29.357 29.18°
Crude fat 37.49™ 37.72 37.82 36.80
Salt 1.04" 1.27° 1.23° 1.26°

+ UControl cheese, Cheese added with 1.0% Green pertlla leaves powder. “Cheese added with
1.5% Green perilla leaves powder. DCheese added with 2.0% Green perilla leaves powder.
#% 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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M. & (Arrowroot) o}#Hl Az} X =

g Azl dnk RS A ZyE Table 5914 ®e vy 2 g #H7)
Az A FEe FEFS dEzTe FASIRA & AR dEFRY d A7

2 e, x 3Ee FgEFL F HITAAN dAZ =A JEsY.
= 1.5% H7MA 7Hg A dERRT ol # AAZE 2ARA =

i
Gl Bl xR ol woH R e VM HIMFOAM dzyRY E

Table 5. Chemical composition of the Appenzeller cheese added with Arrowroot

powder.

Treatment
AP-0OV AP-17 AP-27 AP-3%
Moisture 37.53™ 37.49 37.98 35.10
Crude Ash 2.19" 2.51° 2.24" 2.52°
Crude Protein 28.50° 29.32 30.07" 28.28°
Crude fat 31.12" 29.39" 28.85" 33.66°
Salt 0.56" 0.77" 0.74° 0.72°

+ UControl cheese, “Cheese added with 05% Arrowroot powder. YCheese added with 1.0%

Arrowroot powder. YCheese added with 1.5% Arrowroot powder.

e

** Mean (standard deviation), N.S: not significant. Y Mean with different superscrnpts 1n the

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

g FA4% Ay AE F Puerarin(Grolgbd)
2ol sheke Zbzh 396 31.2 mg/100 ¢ powder S.2A A I

YR ol we Fodvoz MAsE zlol wgAsity ArsAL (B



e Table 6.7 2t} olZA HANA FAFo) He AFHRL A= %

d AN FAbEo e ' FId ZA A4HE §lo A= oyHS

Table 6. The contents of rutin and EGCG in the Appenzeller cheese added

with Arrowroot powder(ug/100g cheese).

Treatment
Compounds
AP cheese-0.5% AP cheese-1.0% AP cheese-2.0%
Puerarin 121.4 218.9 302.1
Daidzin 82.2 141.5 275.3

3) 234dE AT A3} 2

B ATE FEUARCAMN, EAY, 22> 2748 4D A=g Azt
% |z9] Zt7he] Hrbape] wE 2 ze
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o
2,
re,
2
N
p
oL
Ol
=%
]

Nt

- Qlat obAAE] Azo AMAE BA Aue A4 At dETRg FE
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- A2 HAE oA Az bR BAM A3 g J7F A=A
29 & g4 FAMIYAa = A dER2T B2u g H7F AdRkE o
2 oEdow, = Y FHE g HIMAA AR A YvEReH. AEAE
T E= oA R olEE FESA A AES EA4T A3 Fogde=
AAstRom x= 3FAFEs FolA 74 g A= AlsEstE gEA= Az
7F Zid) H A

. 3xd &
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A3} £ HATIL ERTRY 23 RN %o 4% B

Table 1. Chemical composition of the Appenzeller cheese added with Bundle

powder.
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Treatment

BP-Q" BP-17 Bp-2% BP-3"

] .Moisture 31.70° 33.71" 37.09° 37.28°
Crude ash 2.17° 2.14° 253" 4.17°
Crude Protein 40.41° 39.79" 37.03" 33.85°
Crude fat 25.06 24.12% 23.51" 24.62°

+ YControl cheese, ?Cheese added with 0.29% Bundle powder. YCheese added with 0.4% Bundle
powder. YCheese added with 0.6% Bundle powder.

** Mean (standard deviation), N.S: not significant. =4 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 Appenzeller cheese added with Bundle powder.

Treatment
BP-0Y BP-1? BP-2° Bp-3"
Mg 45.187" 46.750" 46 503" 45423
Ca 614.433 560.437 587.903 667.056

+ YControl cheese, “Cheese added with 0.2% Bundle powder. *Cheese added with 0.4% Bundle

powder. "Cheese added with 0.6% Bundle powder.

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

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

thAl b sl Aabge 92% ol dE AbAlEkaL H slEFE FH 7wl =Y

W vl Eo] AAEo] Zr7lEln 9ot AHlE AAEIT QG

Fol= 718 F ZdaegdEe] o %o 0 32(Rural Nutrition Institute,
1991) Aojdf<¢l «4ikg g3 faela e A ZEE AFoesE HIT F5F
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Fig 1. Changes in TBA value of Bundle powder in the Appenzeller Cheese
added with different ratio.
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Table 4. Chemical composition of the cheddar cheese added with Laver powder.

Treatment
Lp-0Y Lp-1? Lp-27 Lp-3Y
Moisture 36.48° 32.74° 34.44° 35.15°
Crude ash 3.31°¢ 3.94 3.92" 4.35°
Crude Protein 35.70" 38.31° 35.41" 35.36"
Crude fat 23.55° 24.87° 25.58" 24.87°

+ 'Control cheese, “Cheese added with 0.3% LP. *Cheese
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added with 0.6% LP. YCheese added



with 1.0% LP.

Mean with different superscripts in the

a-d)

% Mean (standard deviation), N.5: not significant.

same column differ significantly by Fisher’'s Least Signifiant Differece Test (P<0.05).
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Table 5. Changes of alginates in Cheddar Cheese added with Laver powder.

(mg%)
Aging time (week) Recovery
Treatment
0 3 6 9 15 (%)
0.3% 2.91 3.45 4.39 5.54 5.62 459
0.6% 6.85 114 8.68 11.9 12.8 50.3
1.09% 15.8 171 18.0 185 20.9 H56.8

- Aol H7lH A} A= AAF TBA value

ol A7ke A

o Az AAxE SAs7] At dixTe 84 03 -1 %
H7FA 25 1557 54 5 Y3 B@stHA TBA(Thiobarbituric acid) valueE =
et o] W E eElH AFE Fig 29 2o =, A B3y A gz
7o 03, 06 R 1% #H 7FF7F H7bE A=A TBA #2 242 0.1270.22
(mea/kg) HHEA T2} glilon 35 o]F o] AlgoAMeE thZE9 ekgte
zol & yElWlen 55Ad = 3 HIF 9 AelE vEWY. ey gAlvp # o)
Tl A o gy dxFY #HIMEZEY] & 2olE YehllA fsken 5578 =
AMEoA 1% A7 2129 TBAZEO] 0.3%2] #H7F x1Zxrr} 93]l TBA el =

A vERER T ol B HIRE FATE flem Ao Bolde 4y 2
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Fig 2. Changes in TBA value of Laver powder cheese added with different

ratio.
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'Table 6. Chemical composition of the Appenzeller cheese added with Sea tangle

powder.
Treatment
STP-0V STP-17 STP-2% STP-3%
" Moisture 33.85° 29 60° 32.58" 33.72°
Crude Ash 3.52° 4.28° 3.68" 3.94°
Crude Protein 36.84" 39.62° 36.31°¢ 35.80°
Crude fat 25.69" 26.28" 26.46° 26.3__f_5j_“_

+ YControl cheese, “Cheese added with 0.3% Sea tangle powder.”Cheese added with 0.6%
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Sea tangle powder.. Cheese added with 1.0% Sea tangle powder..

#* 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<(.05).
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Table 7. Yields of water soluble extracts from Bundle, Sea tangle and Laver.

(unit: dry basis %)

Extraction time (min.)

Algae
| 3 ) 10 15 20
Sea tangle 49.2 49.8 49.8 50.8 51.6
Laver 2701 28.2 28.3 28.5 28.7

Table 8. Yields of water soluble extracts from algae, Sea tangle and

Porphyran. (unit: dry basis)

Algae Functional component Content
Alginate 5.09 (9%)
Sea tangle Fucoidan 1.28 (%)

Iodine 371.25 (mg%)
Alginate 3.18 (%6)
Laver Porphyran 1.09 (%)

Taurine 170.04 (mg2%)

Todine 4.22 (mg2%)
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Table 9. Changes of alginates in cheese added with Sea tangle.

(mg%)
N Aging time (week) Recovery
0 3 6 9 15 (%)
0.5% 10.3 11.4 12.8 13.1 16.8 20.6
1.0% 22.0 23.9 294 30.8 30.9 00.0
2.0%6 06.3 09.1 63.9 60.8 60.0 61.2

- gAjnE H7E =9 AF F TBA value
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Fig 3. Changes in TBA value of Sea tangle cheese added with different

ratio.
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Table. 1 3} 2},

Table. 1 Approach to cheesemaking Research and Technical Practice from

2003 to 2005 on the foreign countries.

Nation Institutes Period Obtained immformations
_Icheese making technique(20)
2003. 12. 17 o ,
Visit on Farmatead cheese factories
2004. 1. 19 . :
Guelph 1.SD, Various Institute.
Canada Univesit Cheese making technigque(10)
HVESTY 10004, 4. 26 ~
Queso Blanco cheese, small scale
2004. 5. 1 .
Process cheese making.
' Hokkaido,Naga Farmstead cheese making and brand
shibetz Animal status, Treat of Raw milk system
Japan o 2005.2 o *
food traming Fast detect the antibiotics 18 raw
center milk Gouda cheesemaking.
(Goat cheese making
o Farmstead cheese factories
Haus Riswick 2005.3
Germany N management.
center 20006 © 7 ‘_
Herb cheese, Organic cheese, Farmers
market and cheese sale status
:Asiago cheesemaking Technic
Italia | Asiago Malga | 2005.6 |Various Italian cheesemaking
Techniques. DOC cheese
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Organic Swiss cheese company
Bern | Show Kiserei management

Swiss | Appenzeller 200b.7 Appenzeller cheesemaking

Region Procedure, Herb solution for cheese

surface treatment
Ewes milk cheese making, Whey

Sweden cheese making, old and traditional
Denmark cheese making in Swedin (SKASEN)
Europe 2005, 7 ~8 o _
Norway Origin of Nordic cheese.
England British goat cheese Danisco,
_ Denmark
ERF 2 A3 oAUy HANSYe] B {1 2% FEAEY B
SRS AP 9T A= AR 2F A=ZARIE AL 4x0o] BA AA
FdozX G5 AXTEY gdsli =5 52 XX 7je 5 7132 HF) o

Table. 2 Approach to the cheesemaking technique workshop by invited

cheese specialists from Canada, Germany.

—
—rar

e

_ Attendant _
_ Institutes/ _ | _ Cheese making
Nation o Period (Dairy ,
Specialist (kind)
farmers)
20

Guelph 2004.11.1 ~
Univesity/ 2004.11.4(1st)
Canada Prof. Dr.
Auther. R. 2005.10.31~

30 (Cheddar, Gouda,

Swiss, Montagio,

Brick, Romano,

. 20 Camembert, Blue,
Hall. 2005.11.4(2nd) ﬁ
Queso Blanco...)
3
Haus 2005.5.23 15
o (Cheddar, Gouda,
Riswick/ ~5.25(1st)
Camernbert)
(GGermany |Former cheese 1

Meister Chung 2006.4.18

(Gouda, Tilsiter, Berg,
Y. Sam. ~4.20(2nd) 15

Cottage) and Butter
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