tAEE = so Rl il =1i-1 Py
Korean J. Dairy Sci. Technol
Vol. 27. No. 2, pp. 7~16(2009)

=& & opHi™E x|xo| Z& EM

T N
SHY ST SEALT S, SAN L HETS, AL AFLF,
WEERIFYATE, FEATY FTYFARGY
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ABSTRACT

Appenzeller cheese samples were prepared by addition of 0.5, 1.0, and 2.0% green tea (Camellia sinensis, CS) powder
and control cheese. We examined various quality characteristics of the novel cheese, such as viable-cell counts, pH,
water-soluble nitrogen (WSN), non-casein nitrogen (NCN), non-protein nitrogen (NPN), and catechin level during maturation
for 16 weeks at 14C. To develop a Korean natural cheese containing green tea powder, we also analyzed the changes in
the polyacrylamide gel electrophoresis pattern, chemical composition, and sensory qualities. The viable cell counts of the
samples were not significantly different. Until the 3" week, the pH of the CS cheese decreased with an increase in the
maturation time. However, the pH gradually increased by the 12" week, while WSN, NCN, NPN also increased. The WSN,
NCN, NPN, and catechin values for the CS cheese samples were significantly higher than the values for the control cheese.
The polyacrylamide gel electrophoretic pattern of caseins for the CS cheese indicated that this cheese degraded more rapidly
than the control cheese did. In the sensory evaluation, cheese with 1.0% CS powder showed the highest scores in taste and
appearance and good scores in flavor and texture. These results indicate that 1.0% CS is the optimal value for addition
to cheese, and cheese containing 1.0% CS shows good physiological properties and reasonably high overall sensory
acceptability.
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Visbyvac®DIP(Lactococcus lactis subsp. lactis, Lactococcus lactis
subsp. cremoris, Lactococcus lactis subsp. lactis biovar. diacetylactis,
Streptococcus salivarius subsp. thermophilus, Lactobacillus helveticus,
Lactobacillus lactisZ T/38 €373, Danisco Cultor Co.,
Denmark) 9} KAZU 300(Lactococcus lactis sabsp. lactis, Lactococcus
lactis subsp. cremoris, Lactococcus lactis subsp. lactis biovar.
diacetylactis, Lactobacillus delbrueckii subsp. bulgaricus, Lactobacillus
helveticusZ. 7238 £33, Rhodia Co., France)2 10% 2
& FLEA ol 23] F4 WSt ARE-SEATh
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Asll AAjstE AL R 5~15% Gl FP54E 7
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Z, 7 A2 el AXE F 2EEE HF(1.5%), 3057 vl

FeIAtt G AT ©DE 15T A4 Ayl(Christian
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Rk 292 YA (Kessler ef al., 1990)2] ¥2lo) whe} 70°C
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5. =4 & NPN(non protein nitrogen), NCN(non casein
nitrogen), WSN(water soluble nitrogen)2| &3}
2 R /\10:] 9} ]ZE 2:19] v]S ()\]O:]./;: 40 mLol %=
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NPN 575 913te] ojzbol 2.5 mLol| Reagent A(12% tri-
chloroacetic acid) 5 mLe} S/ 0.5 mLE E§ste] 229
A 2087F A% F, o 3 Whatman No 42)8}e 2.5 mLE
Hetdrok ol % oJzkd 2.5 mLoll Reagent B(ZF< 500 mLol
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=21 Z) &4 5 mL9} Reagent C(phenol reagent 50 mLe} =
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25 mLE 7Fste] 37C Lol 2087 BAT H,
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Woz Al AT
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I 4 2 423} ¢ $ Whatman No. 2 93X 2 & 345}
NPN# 2 o SA AT dao] £ $ NPN2
650 nm, NCN-Z 570 nm, WSN-2 570 nmol A UV-spectro-
photometer(Smart Plus Spectrophotometer Co., Korea)E A&
ste} Zhzre] FREE FAA e, ol T tyrosine
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AA 2= 30 mgS 0.076M tris-citrate buffer(pH 9.0) 1.0
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tris-citrate buffer(pH 9.0)9ll 2 30 mg/mL T2 £ A1 H ok
I 8389 H719F electrode bufferol]l 48417F £4@T)A]
7132 ©]7Z19] 1.0 mLE #38ld urea 0.27 g3 2-mercaptoethanol
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Table 1. The operating conditions of HPLC for analysis of catechins

Instrument Shimazu HPLC system (LC-20AD)

Column HiQ sil C18 (4.6 mm 1D x 150 mm)

Mobile phase 20 mM KH;PO4 (pH 2.5): CH:CN=87:13

Flow rate 1.0 mL/min

Detector UV 254 nm

Temperature 40°C
T HAAE Fo £uE G P T A ethyl acetate 5.0
mL=

A &-3ted 045 £m®] membrane filter$} Sep-Park(C18)
EgAE FHAAIZ F HPLCE ©] 43} catechinF o]
< BAstch HPLCY B4 =272 (Table 1) 2th
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E 2] B (Roese-Gottliebh)§ 2.2 =74 3}

AAYE 2H2002)2) #d) o}
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A X229 8 93 &), &ZJ
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B AI@oA dofx] A3} FAX 2= SAS Program(1996)
+& °]&3td ANOVA EA35t30, zk A & Alel9 &
9]A& P<0.05 54 Fisher’s least significant difference
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Fig. 1. Appearance of Appenzeller cheese added with Camellia

sinensis powder (CSP). 1: control cheese, 2: cheese added
with 0.5% CSP, 3: cheese added with 1.0% CSP, 4:
cheese added with 2.0% CSP.
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Table 2. Chemical composition of the Appenzeller cheese added
with Camellia sinensis powder (CSP) (Unit : %)

Treatment
Control 0.5% 1.0% 2.0%
Moisture ~ 37.63+1.10° 39.25+1.52° 40.30+0.38" 38.72£0.94"
Crude ash  4.18+0.18° 4322048" 3.61+035° 470045
Crude protein 26.12£0.47™° 27.81+2.58" 27.44+0.69™ 27.47+1.86™°
Crude fat  31.44+145° 28.62+1.06° 28.651.68° 29.110.02°

¢ Means with different superscripts in the same row are significantly
different (p<0.05).
5. Not significantly different.

Component
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Fig. 2. Changes in lactic acid bacterial cell count during the ripening
of Appenzeller cheese added with Camellia sinensis powder
(CSP). @-@: Control cheese, II-BE: Cheese added with
0.5% CSP, A-A: Cheese added with 1.0% CSP, @-@:
Cheese added with 2.0% CSP.
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Fig. 3. Changes in pH during the ripening of Appenzeller cheese
added with Camellia sinensis powder (CSP). 4-4p: Control
cheese, I-M: Cheese added with 0.5% CSP, A-A:
Cheese added with 1.0% CSP, @-@: Cheese added with
2.0% CSP.
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Fig. 4. Changes in non-protein nitrogen (NPN) during the ripening
of Appenzeller cheese added with Camellia sinensis powder
(CSP). @-@: Control cheese, ll-Ml: Cheese added with
0.5% CSP, A-A: Cheese added with 1.0% CSP, @-@:
Cheese added with 2.0% CSP.
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Fig. 5. Changes in non-casein nitrogen (NCN) during the ripening
of Appenzeller cheese added with Camellia sinensis powder
(CSP). 4-@: Control cheese, ll-ME: Cheese added with
0.5% CSP, A-A: Cheese added with 1.0% CSP, @-@:
Cheese added with 2.0% CSP.
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Fig. 6. Changes in water-soluble nitrogen (WSN) during the
ripening of Appenzeller cheese added with Camellia
sinensis powder (CSP). @-4: Control cheese, -
Cheese-added with 0.5% CSP, -4 Cheese added with
1.0% CSP, @-@: Cheese added with 2.0% CSP.
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Fig. 7. Proteolysis of Appenzeller cheese added with Camellia
sinensis powder (CSP). Ca: whole casein.
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7. A= i FHe(Z! EEES] o

=3 B9g XX A % OiH 05,10 R 20%S 47
st AEST M9 £4& €9 ol A2
717 FFE S48 A3 Table 3), 7HE1Z AREY TFH
Z = epigallocatechin(EGC), catechin(+catechin), epicatechin
(EC), epigallocatechin gallate(EGCG), epicatechin gallate(ECG)

Table 3. Catechin contents of the Appenzeller cheese added with
Camellia sinensis powder (CSP) afier 16 weeks of ripening

(Unit : mg%)
Treatment
Component
0.5% 1.0% 2.0%
Epigallocatechin . b a
2620, 7.16%1. 9910,
(EGC) 12.26£0.18°  27.16+£1.02°  55.99+0.4]
Catechin b b a
. 7510, JO+1.
(+Catechin) 0.47£1.29 0.75+0.81 1.10£1.01
Epicatechin . B s
7.85£0.46° 11.23+0.11° 27.88+1.12
(EC)
Epigallocatechin gallate . b 2
+0. 1910, R A
(EGCG) 2.80+0.53 5.19+0.91°  13.76+0.67
Epicatechin gallate 0.69£1.48  167+0.08°  52040.55"
(ECG) : y . X . .
Total 24.07 46.00 103.93

*®. Means with different superscripts in the same row are significantly
different (p<0.05).
NS. Not significantly different.
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Table 4. Sensory evaluation of the Appenzeller cheese added with
Camellia sinensis powder (CSP)

Treatment
Component
Control 0.5% 1.0% 2.0%
Taste 3274096  2.50+1.10°  2.61£1.07°  2.38+0.85°
Appearance 3.61+1.19°  22840.75°  2.28+1.07°  2.00£0.91°
Flavor 2.89+1.08™  239£092 2442070 233097
Texture  3.00£1.19° 2334097 233+077°  2.22+0.73°

¥*: Means with different superscripts in the same row are significantly
different (p<0.05).
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