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Abstract

This study was performed to develop a Korean natural cheese with traditional medical wine, making it different from

foreign natural cheese. The effects of cheese with Sasam(Codonopsis lanceolate) wine(CLW) on the quality properties during

the ripening period of natural cheese were investigated. The properties investigated were growth of lactic acid bacteria,

characteristics of ripening, and sensory characteristics. Four vats of cheese were made on the same day from the same tank

of fresh milk. Cheese samples were prepared with CLW at 2.0%, 4.0% and 6.0% of raw milk. Changes in gross composition,

viable cell counts, pH, water soluble nitrogen(WSN), non casein nitrogen(NCN), non protein nitrogen(NPN), and proteolysis

during maturation were measured. Polyacrylamide gel electrophoresis(PAGE) patterns were determined with control cheese.

Viable cell counts of control and CLW cheese were not significantly different. The pH of CLW cheese increased gradually

during maturation, and saponin levels and levels of NPN, NCN, and WSN were higher in CLW cheeses than control cheese.

For most compositional data, the 4.0% CLW cheese was most similar to the control cheese. The PAGE pattern of cheese
caseins indicated that the CLW cheeses degraded more rapidly than the control cheese. Control and 2.0% CLW cheese had
good sensory scores, while scores for 4.0% and 6.0% CLW cheese were lower. However, sensory data depreciated with

added levels of CLW, especially at a level of 4.0% or more. Further studies on levels of CLW and processing methods

are required to improve sensory quality.
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Fig. 1. Appearance of Appenzeller cheese added with

Sasam(Codonopsis lanceolate) wine(CLW).
1: control cheese, 2: cheese added with 2.0% CLW, 3: cheese
added with 4.0% CLW, 4: cheese added with 6.0% CLW.
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Fig. 2. Changes in lactic acid bacteria count during the
ripening period of Appenzeller cheese added with Sasam
(Codonopsis lanceolate) wine(CLW).

@-@: Control cheese, ll-M: Cheese added with 2.0%
CLW, A-A: Cheese added with 4.0% CLW, @-@: Cheese
added with 6.0% CLW.
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Fig. 3. Changes in pH during the ripening period of
Appenzeller cheese added with Sasam(Codonopsis lanceolate)
wine(CLW).

@-@: Control cheese, ll-M: Cheese added with 2.0%
CLW, A-A: Cheese added with 4.0% CLW, @-@: Cheese
added with 6.0% CLW.
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Fig. 4. Changes of water-soluble nitrogen(WSN) during
the ripening period of Appenzeller cheese added with Sasam
(Codonopsis lanceolate) wine(CLW).

@-@: Control cheese, ll-IM: Cheese added with 2.0% CLW,
A-A: Cheese added with 4.0% CLW, @-@: Cheese added
with 6.0% CLW.
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Fig. 5. Changes of non-casein nitrogen(NCN) during the
ripening period of Appenzeller cheese added with Sasam
(Codonopsis lanceolate) wine(CLW).

@-@: Control cheese, ll-M: Cheese added with 2.0% CLW,
A-A: Cheese added with 4.0% CLW, @-@: Cheese added
with 6.0% CLW.
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Fig. 6. Changes of non-protein nitrogen(NPN) during the
ripening period of Appenzeller cheese added with Sasam
(Codonopsis lanceolate) wine(CLW).

@-@: Control cheese, ll-M: Cheese added with 2.0% CLW,
A-A: Cheese added with 4.0% CLW, @-@: Cheese added
with 6.0% CLW.

soluble nitrogen, WSN) -2 3Fgo] 25 F715H¢ict o]eF 2
o] A4 IRHEY o] BF FTste] Uehte A2 &4
o] YA what 7+ casein E3ARE] o5 F71Ek= AL
2 54 59 =9 AAsEY diio] fAt 2EHE
Ay Tl B 4a9f X rennet 2Hg-of o3 A E7]
T 0] 2= Oberg 5(1986)%] H 1ot UYX|Ztch E3JL, &4
o] P wet 84 Aa3RE, v AL IRE
4 o] iog] A MRS FFE F7FRITh= Grappin(1984)
9} Yamauchi(1986) 59 7 Hiuete UX|ste] A2l
o] APEHAULZS & 4= AT v A ol (casein) e Ha
sRtE T vd g A4 3RhEo] BE %4 71Xt 5% 7t
Sk ARE B, o] ¥ AulsHA S7kske B Eie
d|, o] Bergamini 5(2006)T} Tejada 5-(2008)2] H 11} AX
shich

6. H7|¥SAQ| Hisl

A4 7 ol A2e 44 F Td BeEs
Fig. 70l Yep it X =29] &Ado] 2 Ho] ma} a-casein,
B-casein & x -casein & HE 259 caseino| AR FoZ B
shele Aol FeAHUOD, 55| gocasein 4 857 TR
Bl Ag] AR BaEo] thE cascind] Hld o WE HE=
Bajlzl= Ao 2 YETh Fox(1981)= [ -casein®] ofu]i
A A @ ccaseinE T} 28 0]A} B2 prolineS $H-3CHRL
319931, Ohmiya £(1978)2 thE-E.9] u]AYE proteaseS5©] £-
caseine THE casein AJEE Tt o Hol E3fjgitta stk 1
231 Sullivan(1972)2 X Z9] 220F peptide 52 [ -casein C- &
o] & 791 2071 o] W] 27| =RE ffishke AolH, ol&
29 peptide®] 54 proline ofu|iAbS TheRo R gkt

Thul A]

=2



Vol. 23, No. 3(2010) AZ=E o|gat of

%,
Start slot —
k-casein —

p-casein —

as-casein—

- e

PP Y

F1EES FEE PR TR
Ca0 48120 48120 4 8 12 0 4 8 12

Fig. 7. Proteolysis of Appenzeller cheese added with
Sasam(Codonopsis lanceolate) wine(CLW).
Ca: whole casein.
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Table 1. Amino acid compositions of Sasam(Codonopsis
lanceolate) and Sasam(Codonopsis lanceolate) wine(CLW)

(mg%)
Codonopsis lanceolate Codonopsts
Components lanceolate

Free Total wine
Asp 289 93.3 10.4
Thr 0.0 38.0 0.0
Ser 432 71.5 35.1
Glu 59.5 183.9 29.3
Pro 160.6 387 42.8
Gly 22 54.3 15.1
Ala 16.0 50.8 26.2
Cys 0.0 6.1 3.5
Val 32 447 11.7
Met 1.4 185 6.2
Iso 0.8 375 7.7
Leu 22 64.2 20.4
Tyr 4.1 222 16.3
Phe 5.6 36.6 17.2
His 21.6 54.6 22.7
Lys 13.9 49.3 14.0
Arg 141.2 248.3 333
Total 509.4 1115.6 309.1

Table 2. Analysis of saponins of Sasam(Codonopsis
lanceolate) and Sasam(Codonopsis lanceolate) wine(CLW)

(mg%)
Codonopsis lanceolate CLW
Main fraction = Peak area Main fraction Peak area
Fr 1 (Rb) 6,370.6 Fr 1 (Rb) 774.2
Fr 2 (RG) 1,168.8 Fr 2 (RG) 1,813.4
Fr 3 796.5 Fr 3 545.3
Fr 4 3169 Fr 4 426.4
Miscellaneous 1424 Miscellaneous 72.8

AE3} v a3te] Rb(rubidium) 2 2HQ1E main peak(Fr 1)7}F At
AFAME F HAR w2 3gtEeld, 23] AMdelM RG
2 gdEE Fr2oA f 52 248 B o7t 23ke
A EE B @AE] $4NA AEd 7= Holzk AR
= 70l 2 ALR HFHUL, A= A= B A=
I 24o] g3 UEe 7hsdel e AR #EEHH

9. X|= L{ TBAS| &tk
TBA(Thiobarbituric acid) Zt-2 4]&9] Algz 242 9
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Table 3. Change of polyphenols contents during the ripening
period of Appenzeller cheese added with Sasam(Codonopsis

A - 187 - AR HEREEDEGR

Table 5. Chemical composition of the Appenzeller cheese
added with Sasam(Codonopsis lanceolate) wine(CLW)

lanceolate) wine(CLW) (mg%) (Unit: %)
Aging time Treatment Treatment
Component
(week) 2% 4% 6% Control 2.0% 4.0% 6.0%
0 1.70 241 3.53 Moisture 37.56+0.32" 34.98+0.41° 35.3340.66" 41.21+0.36"
3 1.65 2.45 3.56 Crude ash 3.96:0.61" 3.46+1.02° 5.15:0.96" 2.80+0.99°
6 1.62 242 3.48 Crude protein 24.17+0.74° 23.67+1.06" 26.88+0.11° 23.27+1.01°
9 1.68 2.52 334 Crude fat  32.54+1.21% 30.14+0.97° 30.93£1.01* 29.69+0.92°

Table 4. TBA value of Appenzeller cheese added with
Sasam(Codonopsis lanceolate) wine(CLW) (1 mol/g cheese)

Aging time Treatment
(weeks) Control 2% 4% 6%
0 1.9340.06"  2.01+0.07° 1.89+0.06° 1.87+0.05°
3 325+0.06" 2.0240.05° 2.05+0.05° 1.88+0.05°

Mean+S.D.(n=36). Means with different small character superscripts
in each row are significantly different(p<0.05). Means with different
large character superscripts in each column are significantly different
(p<0.05).

o dEAoR ZYE LY, AMEE H7ke 229 TBA
(thiobarbituric acid) ZH2 <4 27]¢} 35 A% AL v w3}
o} Table 40 Uehfiglet. &, H7H¢F di=27 2% 54 =
7ol TBA gto] 242} 1.87~2.01 M9I2 =70k 8 ol
7 gslo, 44 FARE AT AAT faTec
TBA Zko] Tha W7 e o}, 2.0%2} 4.0% H7H 7Ho]
£ 992k s ol ks HECRhIA e
71574 EAE0I(Table 3) AT 7} 2|28 Ao =g W
L] 7]ofshe AOR Hoju], AU W72 <3} AM 7]
SAHEEE ohe} Uolrt X129 APE Fold 4P
71od Aoz Btk

517

10. 7|2 AHAL

A A7k obiAY A=e) 7| &% PAb AT Table
4.9} Zoh gt gl g2t o w2 BUHE W,
gpar ZHZOIA ANEE A b R o
& HHE Wslth B8] A1=0) Bu] A$ Thage 5(2004)
2 Yvon¥} Rijnen(2001)2] E11of 2]} leucine, isoleucine,
valine 59| ofuliAto] M= E49| Fulg v Fad
715& Ttk AeE Hugh up Qlok AMSE 371 of
WA 20 A A= A} ke Loistol Ao B
LE = 2= Zf Fr|E A7) = He & FF
u| 2R ¢k3 AR R 3F|7L 7l E dE gt 2= 3

Mean+S.D.(n=36). Means with different small character superscripts
in each row are significantly different(p<0.05). Means with different
large character superscripts in each column are significantly different
(»<0.05).

Table 6. Affective test of the Appenzeller cheese added
with Sasam(Codonopsis lanceolate) wine(CLW)

Treatment
Component
Control 2.0% 4.0% 6.0%
Taste 3274096 3.72+1.10° 2.51+1.07° 2.29+0.85°
Appearance  3.07+0.19"  3.13£1.05° 3.58+1.04° 3.76+0.99
Flavor 3.09£1.15™ 3544092  2.98+0.70  2.76+0.97
Texture 2.8940.79"° 3.33x1.07° 3.17+1.15°  3.09£1.08

MeantS.D.(n=36). Means with different small character superscripts
in each row are significantly different(p<0.05). Means with different
large character superscripts in each column are significantly different
(»<0.05).

g Roj Aoz AREY

2 o

£ AT IS A Mo HEAYO2A A}
7o) ofel mstol 1R o) Gulvk Hol® WY 7154 M=
RS Sla) AR 47 olEAE X Z(Appenzeller cheese) S
Azste] AMEE A7 M2 AWbAQ B Wstel B
gl mlxE G dEshdr

AR A7 44 F SAREe) FAa 4 4R 2
FEE WAL PSOLE AR 6.0% BIATTH ki B
R 44 717kl met ag-casein®] Bai7h Lojutn
o] Bokol B85S Bawst weton, 4 &
A0 GAE e B 4 Agich A=e) B W4 R
(NPN, NON, WSN)©] @isfoll A= %4 71bo] Zakate] whet
g oR gapet A wE S5

A H7bel T2 HAEE 44 2ol Aol7t A9 gl
Aok, 44 15Fe)E AT Ahgol Bars wuaY
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