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Abstract

The taste preference for cheese is primarily dependent on an individual's habitual
experience, such as personal memories since childhood. Cheese is not a traditional food
in Korea, and therefore, the liking of cheese is acquired mainly through the exposure to
European natural cheese by frequent travels rather than habitual experience. Although
Korean dairy farms started the production of European style natural cheese because of
surplus milk undulation, yet its demand has been consistently increasing in the last decade.
Most of the mountain cheese variety in Europe are produced during the summer season
on mountain pastures, especially in countries surrounded by the Alps. Nevertheless, not only
consumers but also mountain cheese producers cannot comprehensively explain the diffe-
rences in the nutritional properties of the milk from cows that grazed on mountain pasture
and cows that were raised indoors. As the demand for cheese consumption is steadily
increasing in Korea, it is necessary to study the effects of providing marketing information
regarding the health conditions and rearing system of dairy cows in relation to the
nutritional composition of cheese. In addition to the marketing focus on health-promoting
unsaturated fatty acid composition of milk and cheese, the relationship between providing
the marketing information on the raising environments of cows and the overall liking of
mountain cheese were also investigated.
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F24E A o] webd] He 5 SR BA Al B AR TEG 4 gl HTols
QA Azt 7je] o AARE BB WA R A= §E F BUIAS 5/
o] BB3He ATZ SCHI 2. oleidt BRI T Blo] FaFS T WAL W
o) 774, AT, 1 59 QS WA A Bosk 4271k dolel A2
29 23 Wil I QA 27 o83t WAlo] ok HoR BT ek

Romanzin & blind test & 41F] tiet RS AT § LHA} 2] B w4 7IdRe=
st AA oiF AlEE W7 FoEN AL Hlusks Ad7He A8% IEE
Atoto] JE AFo = 23t aTE dotH 114} SIGITH3]. AHAREOA ARt R AlE AE
o] £20] Fl= Y7 AR 9] RF|A HA|, AR HRA] oJok Tl AR A sk SozA TLA
E43 Ay AvEs R ofylth X290 AdARl F4 A5E A%t #AAEE EU 5719
A% A4 BA| USA == PDO(protected denomination of origin), PGl(protected geo-
graphical indication), TSG(traditional specialty guaranteed) 5°] 2 H[4], AR = AYAE
Ao EE §7ls BAREY BAARG] 5] lon, 49 YR A=olA A8l Er
%145‘01 AUtk oje} L2 RISA LS HA| OP‘ ehflof] 55 AHo] tigt AR AHRRE]

F5 5 7 2 540 4 gl Relo] ok el AR i ARIAR] the A Hs
U BUUSA, PISUTAT SRIAYIAS & 0T B AL Ao
B 9 RS SN 2uR] AR S| o) e S ik AT AuRE)

s=AkE ot S5 Wigol tigt Aoy s5itE Z}Zﬂ of et A= oAl W2 $E9
HFEEAL QI TRt ISTEE E53 s54beo] o sl WA, B, At 2% 5 B
B7PlA APE2RQ] FFE FiL YA B 2ER 711’“ S FBo] AeA 5& 2AR
A IRt Aol SujollA Ak ZHEAIZ(019F AR Feta 212 Higt TsAAH A7),
Az Az P sl 1 AR )Eo] wEbA Azt vv’“ Az 712/3E& 54 A= WAt
S AR Yoon 59 AFH8], A= lEo] HHEEE 00AM F5et AAA = liking
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1. Gouda X|= M=

S 935 mO| AFA] ZA|A B AZPEE T2 SR/ AlRE AR 24 $RE 2 A
A2 AFARE olFskaL 100 L 852 A= B(var)ollA 63C-65TolA 25-3081t A4+t 513
o} A2 Y=R9 %7} 32CE Y4 A-A Lactococcus cremoris £F Lactococcus lactis
£ a5k AEHE #5(MWO 030, LYOFAST MWO 030, SACCO stl. Cardorago, Italy)S
HEsha, WH1E e AEollA 3087t vttt 1% 20 mL 83k WA E1]14(3001:1(
Mysecoren, Turkey) (85% Chymosin: 15% Pepsin)2 7I5It} 30402 & 3118 A==
ARFEY] (& YolZg 10 mmx 10 mm I7|9] B At g ddsigich A= 7]'i(scald1ng)
% A= A&(curd WalShng)2 AAISHA] st 539 pH7 } 6.20-6.3001 =23t wof 23t
BeE 7 ASE A3 gPuro g2 AA AR clothS BAHEL Gouda BAHE(A.0 kg)oll BATh
AYE &2 Gouda AZE 0.2 kg/em?*2] 4 0}01]*1 20 2k ofB] 2R o & A A= A
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(clothyell $7 T2 o] 430 92 ¥ 03 ke/om?e] 94 SOl 12412 2 QH2hE siich
(pH 5.60). HHEE AT A= W 15% NaCl B3 @XIo] Fo} 124028, Th] FlolA
12417 GBI, §H) A2t 2402 371402 Figo] Astel Bekre 29 A9, T
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(185 WE 714 7R & 37 74 &R 5 S HAol: AlolH, 4 =1
0.5-1.00 g, 7}E_E T2 2% 150C, AlZt 2-380% si3ith & 13E ¢
A FEIRFS AQJgt Fo = otk AW R Gerber HO& ZA513loH, 4
AREl] A f718HE FE51 f718HE AR & 5%t 29 SHOE I
A e (25 Jd Lot dAe 2 w85t FoodScan analyzer(Lab 78810, Foss, Denmark)
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D) A3 &8

AF9] SRS Salt meter(SSX 56-N Ebro Electronic, Germany)Z S35ttt X229 x4t
< A71A 08 AAAo|ng Ay} HEO Ag TS SHdfoF SHE=E Park 52 ®H[10]9] &5t
of A2 5 g& 5FY 7k FRE Q'OH?} & YAt goi ¥zsie] A SIAR &

ke S Hstol AT TS AT Salt meter g 23 TS FHTH(y=
0.9516x+33.3099) 5t &, A= Z3gkol NaCl F=HEE 96.58%) 1ot A TH %)<
38] W 2gslel BRge Tels

[e)

o FF %) = [HE 388%) x T F8@) / AadHg)] x 100

A 2L 29 BHME MAHA(JX-777, Color Techno System, Japan)Z 2+ Al&rct
33] ¥kE EAgsiglomn, ojuff ARSRl EEWMIO] L +93.30, a*gk +0.19, b*Ek +3.45019]
t}. M= CIE LAB color system®] color space®] A%(color point)¥] &3] 9Jste] Y|4
(lightness) L*, 2 (redness) a*2} FMZ(yellowness) b*S 33] ¥HE 27435lo] HA3= 5t
At

3. 20/¥

Jim
HI

8 =4

1) Mg ZH|

29| 22 2L (25 7IZXAR 3 cm, T 2 cm $Y3 2712 Zeh WA 5ColAM B
T Agslr] FA ARgstgh
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2) Nz 54

Z2] 277+ Instron Analyzer(Model 4465, Instron, High Wycombe, UK)E AR&51%2.
o, A=A (compress test) 5 kg9 load cellE ARSI 45 mm ¥E EF(unvil)E 50
mm/min $E& ZAFAFE 2 AR core(10 mm)E R 0E UFsto] 53] AAlsto] G=
=019 80%°ll =EolA st92m, road cell?] 4%+ 120 mm/minE 7Fsstth. SHYES
A1 (kg), SH8%), TP mm), A(ke), AZ(kgxmm), F2H, 2 HUA Sol3len, 3
3] QHES] Wtk FLokith

4. XY 24

L0t A =9] AFAF E4E A7 9F 100-200 mgl] Al Z§ok= A2 F5H] Mojonnier
tube®] 21 F pyrogallol 100 mg, internal standard 2.0 mL, 5F°] 2 mLY ethanol&
7‘47}0}04 Z 238t & 254 4 mL, ammonium hydroxide 2.0 mLE 37} & wHtslo] 453t
T 70T-80T 9] 4204 HFst =2 wksldA] 1087k Bafstglet. (2= 1 3 12 M HC
10 mL& F7I= 37st] 2023t A5t

AFZZ2HE A9 &2 Mojonnier tubedl] 0] Y= E51E9] diethyl ether 25 mL 37Fst

I upfE DEst & 5E7F WEslo] &3t o2 anhydrous petroleum ether 25 mLE 371519
581t HA] A" 50101 4F5 o] /s wizA] 1AIRE o) H|gE & Eeleiqltt. 5890
2 upiE AL 150 mL Ho|Af| ofHIE F-Z BT & A 7FAR FA7]L 35C40T 29
A OHIEE FEAA &5 AT FE5130h

Gas chromatography 48 Al&+= chloroform 2-3 mlL, diethyl ether 2-3 mL=Z F&3t
AE LAA 15 mL AlZHOZ 7 T 40T F2oA A4 7IAE BFoto] A9k 55513
t}. 5= A9 7% trifluoro-boric methanol 2.0 mL¥} toluene 1.0 mL& H7}oto] Was},
100C 280fA 45821 7Hagt & A20= YZAZch ¥Z%t —E—‘I’J{’"Oﬂ 354 5.0 mL, hexane
1.0 mL, anhydrous sodium-sulfate 1.0 g& 715t & TA] Zgoto] HYRJA711 E2|H AN
< ol anhydrous sodium-sulfate 1.0 g £°] Y= vialol] Y1 &3t & BH8 AR ALE
SkoiTt.

7tA AERtE R AL WEsET 90 A AR 2 uLE FHolo] AlEFdtel FUsiie
o split ratiox= 1:1000|3it}t. 7kA AZutE T8k A AL Table 13 2t

5. OFIEY 8H2| HES1} #5H 729

HI

d
=

1) 2SZAL 2 Het

W5AHA S Fig. 19014 AAIRE BER} Zo] 13} HAHperceived test)+= blind condition test

Table 1. Operation condition of Gas-chromatography

Variable Conditions
Main body 500 GC system, YL Instrument, Anyang, Korea
Detector Flame ionization detector (FID)
Column SP-2560 (100 mx0.25 mmx0.2 pm)
Carrier gas N,
Oven temperature 140C (5 min)—1.5C/min—~200T (4 min)—3T/min—240T (15 min)
Inlet temperature 225TC
Detector temperature 285
Injection volume 2 pL
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Triple Stage Pleasantness Tests

1'st test

In
blind

2'nd test

In
expectation

Time

3'rd test

In real

condition

condition condition interval
for
one

Explain Vieek

information
about
cheese

production

Actual
pleasantness
test

suggest any

information
about
cheese

Fig. 1. Summary of a triple stage of hedonistic pleasantness test.

WAog o4%E HARE ShaL, 23 HAAHexpected test)ollA= 2120 HiRt BAA], ARSTA], o
Al 5o Bt ARRIAR], HE AR B AP AR, BHE 24| = TMR(total mixed ration)+
B3R 5)E AL, SHEZ AARL one message® A AHSH & 7|Higke AR
32 AAKactual test= 15Y0] At & 5L wido] H|wd F F79] =0 242 ARESH e=

%9 JolRg T1=T A4 QYAE AT} SAT A P A8

2) A2 HASHY 2 ME2X] M MOt

Al&9 AAE= Latins Square ¥4l(Penn University, STAT 503)[111& W2A] k11 2£5F9]
AZE AR AARI. Perception test AEA1E actual test AEAL} SUoHA “FE2 4o
=2 ZoRIPE 9f HZ=2 Cardello®t Schultz[12]9} Lim S{13]0] ARESH LAM
(labelled affective magnitude) bi-directional scale 9B & A& E it} s B4 A}
= AEA ] 7l1=E HAF &o1E 30715 AlAskL AE6k= check in box HA|0E RARITH
3) HSTAL Z1t s
WAL A9 S|4 14} blind pleasant test A3, 2%} expected pleasant test 23 2
32} actual pleasant test 23S Fig. 2 @ Fig. 31} Zo] A& FHo| /) ane} JHo FATE
A3,

’ Blind - Expectation ‘ ’ Actual - Blind Actual - Expectation

« Information did not
influence consumers
positively

&

e Don't like cheese as
expected

« Information
influences consumers
positively

&

« Like cheese as
expected

* Incomplete * Complete

* No significant

&

* Enough
information

* Significant

&

* Not enough
information

Fig. 2. Interpretation of the effect of information about farm cheese in response of consumer.
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Significant

Information

No Significant

(LDR,;) 2 belimpeeiad No differences between E and R.
Q" RD Not enough Good =+ Cheese was as expected
@L D st pabeimpioyac No differences between P and E.
CEL<PLD Not enough Good =) Cheese was as expected
P\:RJL’ 3 Negative effect Good
= No differences between P and R.
<;L<FE[ ) Encugh 2 beiimpioved =*No effects of information

Fig. 3. Interpretation of the information and cheese for comparison among liking at three stages.

6. SHIz|
29 sfety 24, 2AEA 9 Ak 59| S WU AR fixed factorZ sto] LA

Ak (one-way ANOVAYE 319.2H, Hlo189] normality 77 Shapro-Wilk testZ It

1. gt o 221X EY

SFEEA ARS AA 7 1054 HiXIst AldE9] B 979t TMR -7 3l54 9 &84 B4
<2 Table 2 ¥ Table 33 Zth TMR -7} B 59 FAM T2 69ol= 4.09% 2 3.00%
24 3A Aol7} ot 8Hol= 4.00% E 3.90%2A S £Fo07 YR thild geRe
Autxog worom P/F ratio B[S TMR 2§ 0.77(C/F ratio; casein:fat H]& 0.62)2A]
S| BEoto] Algate] Jfdo] @4E o, WES-% 0.75(C/F ratio 0.60)2A & &
o] Bagt Aog YERFOm C/F ratio 0.70 oJ3He] 9-9+= AR AZ 80| U2 o/2

Table 2. Nutritional and physical properties of milks from cows fed with TMR based feed and
grazing on mountain pasture

TMR milk Pasture milk
Season June August June August
Fat (%) 4.09 4.00 3.00 3.90
Protein (%) 3.16 3.07 2.82 2.91
Nutritional P/F ratio 0.77 0.77 0.94 0.75
composition Lactose (%) 4.69 4.70 4.60 4.61
SNF (%) 8.98 8.89 8.51 8.62
TS (%) 13.09 12.92 11.55 12.55
Physical FP (C) —0.554 -0.549 -0.536 -0.543
properties sg 0.1031 0.1031 0.1030 0.1029
Freshness pH 6.67 6.62 6.60 6.73
TA (%) 0.14 0.13 0.143 0.125
* 66.85 61.26 -
CIE LAB color
coordinates ) 022 .57 i
b* 0.54 1.73 -

P/F ratio, the ratio of protein to fat content; SNF, solid-not-fat; TS, total solids; FP, freezing point; sg,
specific gravity; TA, titratable acidity; L*, lightness; a*, redness; b*, yellowness.

https://www.ejmsb.org
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Table 3. Nutritional and rheological properties of Gouda cheeses made from TMR based feed and grazing on mountain pasture

Variable Gouda-TM Gouda-PM
Season June August June August
Moisture 38.47 +0.06 37.07 +0.09 36.50 +0.06 34.71 +0.03
Nutritional Fatx 29.27 £0.01 31.61 +0.18 3414 +0.05 31.70 +0.06
composition DM ) 61.53 +0.06 62.93 +0.09 63.50 +0.06 65.29 +0.03
FDM 47.58 +0.03 50.23 +0.35 53.76 10.05 48.55 +0.11
Salt 1.71 +0.01 1.58 +0.01 2.19 +0.01 1.93 +0.01
pH 5.18 +0.09 5.17 10.12 5.18 +0.01 5.00 10.02
Hardness 15176  +0.2624 28631  £0.2035 15 10.18 22579  £0.366
pH & rheological ~ Cohesiveness 34478  +1.6962 25376  +0.3166 1.94 10.07 42198  +0.5559
characteristics Springiness 30.9538  £0.7535 32.0160  +0.1928 32.67 10.14 31.0459  +0.2115
Gumminess 49368  +1.419%4 7.2654  +1.3037 2.91 +0.39 9.3924  +0.1719
Chewiness 1521019  £31.6101  232.6072  +42.6613 95.06 +12.89 291.5806  +4.1821

All values are presented as meanzSD.

" DM, dry matter; © FDM, fat in dry matter.

https://www.ejmsb.org
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=
SNF(sohd—not fat)@} TS(total solids)olA® 22 62 HE-L-S7| Thanz] 01‘% L e ks
HZ59| g v %132 & 5= qu%lon, S8 BT AdEs B gt $200d0h

Color meter JX-777= £73t CIE LAB color AIARILY, a*, b*gh2l EgE(L"‘)% W e
TMR 95t} ot Wobx HAH oz W2 Hrglon, red(a®)e} yellow(b*)#tol S7Fotoitt.
W 2o YARE A2 S04 47187t 548 Gouda-TM 2| 29] pHE 5.17-5.18EA4]
7FeTh A2 Bt 5.2%ETH O W2 Ho g AT AR A9 pHe SR oU vl =2
58 54 2L Y IUH A= Holm, EJFo] 37.07%38.47%=A] 7H-Th X 29
uﬂ;# 42%H1} 5% W2 20|, Gouda-PM A28 pH= 5.00-5.18 24 Gouda-TMETH H
2 Holglom, B 34 71%36.50%2A] Gouda-TMET} o AZRSH X ZATE ] AL &
A}AHTable 2; Fig. 4). o] wkA| Gouda-PM XZ8] DM &&Fo] 63.50%65.29%% =%k
, FDME 48.55%53.76%2A 9 w30, 24A17F Aot o Azt 1.93%2.19%2A]
&F

"lﬂ-l>>4

0
O

S0 1 ko] A% Holgiek. Rk A Aol YR S B 2]
o] B WololX 24 pH 5.24r} e FFol%itk

.
10

Mosture DM FDM

"

m GoudaTM June m GoudaTM August oudaPM June m GoudaPM August

Fig. 4. pH and nutritional composition of experimental Gouda cheese.
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m GoudaTM June m GoudaTM August GoudaPM June m GoudaPM August
Fig. 5. Rheological properties of experimental Gouda cheese.

Table 33 Fig. 504 7kt 2|29] £/448H4 E42 A1/(1.50%2.86%), 5 /3(1.94%-
4.29%), ©8/3(30.95-32.67 kg), A24(2.91-9.39 kg), AZ/J(100-300 kgxmm) T= St
Ao}, 4 T8 § Bt F AR 4ol LAsto] MPHQl 7kt A =9 B BT
o7t FrsA Wrlof FgAQl FFE £ TR =20lqltk. Choi 50 vl YR= AXS AzH
Gouda X259 23} M7 vj1of| Qlojas 2 Alol7t gl A0R FAEGIOH, o] AFolA
Gouda A2 HZ2T9] HAE+= 59.65%, 832 0.65%, A2HI2 38.74 kg, B2 0.67 kg, A2+
32 26.21 kgxmmeh= 238} Zol7h AicH14]. Leed] A1)l = A= B4 AT =
3& A5t 1HA 2] 2 B2 X2 FFE B, &4, AR Aol JFE Fral
gk Hieh o] B AFoME T5d Bl TS & A0 AgH.

2. M7t X[t =9

O] ok 2441t B 2A00M B2E HFRE 2 1079 Skl A 242 919] Table

4} 2.

Table 4. Compositions of fatty acids of milk from cows fed with TMR based feed and grazing
on mountain pasture (mg/100 g FA)

Milk TMR milk Pasture milk
Milking date Jun 23 Sep 11 Jun 23 Sep 11
Linoleic acid 5354 511 4139 +£1556 3221 571 2652 1047
06 y-Linolenic acid 111 2033 074 045 116  +0.88 173 +0.27
Arachidonic acid 026 +044 017 20.30 1.05 000 022 +0.04
DPA - - - -
Total -6 5490 +588 4231 +16.31 3442 658 2847 +10.78
a-Linolenic acid 880 109 685 252 9.06 +162 888 +3.20
-3 EPA 0.00 +0.00 0.00 +0.00 0.74 £0.00 0.00 =0.00
DHA 0.00 £0.00 0.00 =0.00 0.00 £0.00 0.00 =0.00
Total -3 880 +1.09 6.85 +252 9.79 +162 888 +3.20
Ratio of -6 to -3 6.24 6.18 3.51 3.21

All values are presented as mean+SD.
DPA, cocosaentaenoic acid; EPA, eicosapentaenoic acid; DHA, docosahexaenoic acid.

https://www.ejmsb.org
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909] -3 FA 3] 6.18-6.24 mg/100 mL, w-6 FA°] 42.31-54.90 mg/100 mLI.S.
D% HFE ©.90] (-3 FA T2 8.88-9.79 mg/100 mLE Z7I5191, w-6 FAE 28.47-34.42
mg/100 mLE Z4siqiet. o] A Foidt AR 98 2449 Aoz 016HA1 0-6 FAQ] 3ol
A 23Rl AR yeth HPEL%%A w-3 FAS} 0-6 FAY] H&2 3.21-3.51%1H] Kloto]
et TMR 98+ 6.18-6.2484 28] 43 =9tk
HE HALAGY 179) olHe} B 571 CYZS} HE F<Ql 8920 AR 71Tt HEA=
E9] AHPAF AL Table 5014 Hi= v} o] -6 FA/w-3 FAS] H]&2] i3t 2jo]E HoiZ9)
o} HE A (9-6/w-3 FA)Q] B2 7.5894, HE 27|19 Gouda-TME 7.022, Gouda-PM
3.812 FAsiYor, Wy F7|2 st 2.98 702 HolHtt WE 7|7to] ZojdsE
Gouda-PM9] w6 FA 610.00914 395.32 mg/100 gC& FA 43t v, ¢-3 FA= 160.000
A 132.62 mg/lOO g_QE 2| 7+4510] -6/-3 FA HlEo] 3.81014] 2.988 ZHAsigich 1 Y991

W= 570 2k35t 239 -6 FA J%cﬂ wobd gl Aoz Hlrh I#Y Gouda-TMS
w-3 FA7} 121.7101%1 90.00 mg/100 g 4202 7443t HhHo] ¢-6 FAS 932.3200A4 610 00
mg/100 gO& F4asto] ZH GARE =0 & 4G Ot -6/-3 FA HE 7.589014 7.00 &

Jd2 §A5k= A9E B3
SHH, Table 5914 B 972 A|R3H A29] ¢-6 FAQ! linoleic acid?] gH=Fo] 7r4sh v,
w-3 FAQl EPAZ} AEE Y, EPA HETEL W 7|7to] Zojo] whehA SVt 202 Let

= AL urAol AR Fo] HAlo| v|ste] 2-9-0] AAlEko]
oJAo—Er Ao]] xﬂo]- J o3RS 2 Bo|n X|20] oJoska 2oLt & EXo] A o] gJake
A

!

o]2]7] FQkeh HHF O R A 2A] HES 7122 of= AR F9 AlAle QH Rkt Sk
FHAZIAL 23} A FAO] FRkS A FAIRS A3E SN AoE YeRt J8u
2 AR 2A]of|A %‘%ﬁ}% EXE Aohs A4 9 I2RE gass (29 714 QPgst 9
7] AFeE 59 5 AEY MEL B71 7IAE A7 | =(valorization) H|of 7]ofT A
o= 7|tjgrk

Table 5. Compositions of fatty acids of Gouda cheese from cows’ milk with different husbandry
system (g/100 g fat)

Cheese Gouda-TM Gouda-PM
Production date May 5 Jun 6 Jun 5 Aug 5
Fat 24.81 394 1998 053 2031 143 1944 312
Linoleic acid 875.86 182.17 600.00 10.00 560.00 30.00 344.04 45.21
-6 y-Linolenic acid 2053 1152 10.00 0.00 1000 0.00 25.09 23.35
(mg/100 g) Arachidonic acid 2593 370 20.00 10.00 40.00 20.00 26.20 2.38
DPA - - - -
Total -6 922,32 197.39 630.00 20.00 610.00 50.00 395.32 70.94
03 e-Linolenic acid  121.71 3779 9000 0.00 150.00 10.00 11592 16.12
EPA 000 000 000 000 1000 1000 16.71 878
(mg/100 q)
DHA - - - -
Total @-3 121.71 3779 90.00 0.00 160.00 20.00 132.62 24.90
Ratio of @-3 to -6 7.58 7.00 3.81 2.98

All values are presented as meanzSD.
DPA, docosaentaenoic acid; EPA, eicosapentaenoic acid; DHA, docosahexaenoic acid.
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2) Expected liking
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