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Abstract

This study was carried out to investigate the rheological properties and composition of
unsaturated fatty acid of farm butter made from the milk of cows grazing at high mountain
pasture in Pyronogchang SKY ranch (above sea level, 935 m). From two groups containing
7 cows each, a group was fed in-door with TMR (total mixed ration) feed and whereas the
other group was grazed pastures for 12 h. The daily intake of feed on basis of dry matter
(DMI), milk yields, concentration of milk constituents, and fatty acid profile of pasture milk
were compared with control TMR milk. In addition, the physiochemical properties and
composition of unsaturated fatty acids of the butter were also compared with those of the
butter made from control TMR milk. Upon comparison, the health-promoting index (HPI)
of fatty acids; the ratio of omega-6 fatty acids to omega-3 fatty acids (n-6 to n-3 UFA),
the atherogenicity index (Al), and the ratio of linoleic acid to e-linolenic acid (LA to ALA)
was apparently improved in farm butter than those of control butter. Thus, it could make
the dairy farm visitors to consume the farm butter containing the health-promoting fatty
acids from the milk of cows grazing on mountain pasture.
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rheological properties

ME

SAE 7RV 9 ARl gobd HE= 9, S SOl SARRES Eagh Aov da
AR g I Btz oof] AlFelu AE37HeS 7okl witsto] A9t & 7Hsdt A o= AE
o] UTHITH=FQIeREREAA, 2017). HEE HE Bilo] AHE 979 Fo= & o, 20134 7I&
5,000 B2 5 ABARFS] 0.2%0l] sidol= 22 1129 f7HgEoltt. HE ik 19974
3,332 E°I8It7} 20024 5,843 EO=E F7IRE o|F A& 0 E ZAasie] 201749 2,420 E =
of X3 Sk e AR 19974 3,737 ECIUTt F5] S7kste] 201749 @A 11,484
£of oj23lom, £9 HE AH[EK9,432 E)o] =i ABARFY oF 3.94l0] EitthKorea Dairy
Committee, 2018).

HE AE9] /NdSAl= AAR SR BEd v, Qw713 5ol 3k AlFo] SAIEL o,
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FUHollAE 252 F7IsH] &2 FEHE, 4184 BE, RaHE R E4MIERE-3AL 2015)
9] AH7E F7IekAL glom, AR, SRE QY 52 H7ltte] A =2l 7RHE(Suh er
al, 2008)2] 7fido] Sz FAlolth WE Q] 3 AME St A8F tHECE ARSl: 97t
36.0%011L, A 5 #0780 & 35.4%F ARESHLL §low, g0l el e = B 7t
SHE F2 2HEY A =S54 2015). 7 Adois YiAe A=t =
A FE= i HEQ An7F 43 fiE|a ot BE AHlE Zd 400] Wz HE Aol S
733o] gRlojgt= Ql4lo] widx|o] eyt X AlE4 LU F3HAIX] vkl thg gk o]
I= ERA Zito] IopApAtE T 7ol ol /doietal AR HA HE Q] AR|7} SlEE T QL
Aol ek

S Aol A73SHAGHPD Hote] n-6/n-3 ratio, FW SRR 4 (artheogenicity, AD),
LA/ALA ratio & 7% FAS et ARE Aisles tddt AKBlasko er al, 2010:
Esmaeilifard et al, 2016), &E-3AZ9] 9A9F9] S cardiovascular disease, CRD) &
B 91 aRIQl AT 24 RAF H:(essica et al, 2016) 5] AUtk o= ZAJofA
W AlRFohs 2 ARg7Ie0] BE5010] RAMNY] 175K 7150] FdE 2AE AR A4l
3t Al AR Aot} A4 WSl ddes ASHHFS SFAZE & UAE, H=2
F=53 nd[E E ghldo] BEsi olF B35l 251 2 § A% 5% AlEE AFeke
oF7| o] M= 5% ARE T2 HFHT ARERS] 72k JUda] 2ol B2k
Ak 24 5ol & Zol7t Ak

A AR A0 ZAn0] W ARQRE 68 2R 99 oke7kA] F 1009 Y7 AATEH,
Aol A 2hf AT R A2F AR D S4S ok ek TEu Sujo]l AR 2A7F 24
= daEolsle UEANE AAISHA] gl Sltk 22 WEANS: A4S sl o 935
m2] 1AJof| YIX|gk ZAoA B AY FQl DAY LR{E A Z3 Montasio | Z(Park er al,
2018) ¥ Avocado WE|(Park er al, 2018) 59| At 2o diste] AFE At

At et Zo] IRA] =2 -RE ARG HE = HHEQl Ye/dHolA Hrgt s
Z¥= 2ZAo] wo] HAA(spreadability)e] Rt} X3} AHMAL Sleko] H& AEA GRS 7B
A AA/go] TWA=A]RE A2ol4 HEQ] 223 FEje] FAlo] ARt B9 24 Hok 18E
2 HE 2] A% 71678 A1, A S, A0 1A & 28BS AP
HA9] AL E Zh= v PARS 5t BIREOZ A 22] HHE 972 AXok= E4Y HEH9
S EESIAL Sk AE BRSH £ Atollds AAE WUE AT 249 $RE HE
£ Alxste] v SRty £, B2} A 2/490], u7h-60] tigt H7k-3 AbAr 24
H], 55} 8R|4(Al index), linoleic acidol] Ti$t e-linolenic acid FAIBI(LA/GLA) &
ABSHAE BAsI5IH
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1. MA W2 Y &Y

Hae vis ske=de AAPER e AR 772 S 7, & 1478 Aldses Adet
At A= Bt ASS 614.4+47.9 kg, 19 272 34.048.5 kgolQUHh. AR+ 2%,
S5 B 7|2 TMR(total mixed ration) ¥ §H=9] HSA4 55 305 TMR AlRE 952

1¥ Z=(DMF 71 23.23 kg= F99oI0Hh HEF= 12417 = 244 WEARES Asto]
El&A|(timothy) #152] 2F02 8 A Wzl 387t 697 E 9 WA =S A4
sto] 14 DM 16.67 kg& AFES 3l §5 7152 3719 W54l (paddock) 782 275t
I o] WES 157 AR &, 529 230] 25 em¥ 7Y 68 27 E YE| FHE
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2k 2t19] Robot 2-37](De Laval, Denmark)S ARSSIH.OH, A= 1Y 33] 7|&0=2
AFEA ZREIES oI, W= 1Y 23] 2RFoiqlnh. 2 Sl 2729 AFSE0] 19 23],
DM 4.6 kg9 A =S AFA silth BHE7F AFt 529 d¥a g2 Vazquezr®t
Smith(2000)9] Z410& AAkslick.

2. HE M=

Akt B2 217} 80 HEE shesrdol AXH 473 f7FA0A 45CE 7R2gt & 31
E2]7|(Model No.3, Elecrem, France)= I8<& l“fﬂﬁ]—‘,&ﬂ} YL 67CoA 2587 AL
3 3 197 WZAPgslalt 10C9] ¥zt ﬂa% ﬂd’q}@ﬂ FI7IAEE 53 3 ¥ 1F

7|(BLBA 80, Elecrem, France)Z 1587t w52 sto] HE] 199 (butter gram)l,]- g—x_ﬁ_ =2
glotict. T 1%0f| gat= 418 A ﬂ T A7Felal tHA] 23} W52 shof ARt e
o] HeF AUsIth AU HEE A9 FEE 300 g D= ’“‘ﬂo]’oq HEE TR 2

Z7sto] -18CE & Husielth

o

HEQ 4 342 HEHE 7IEXAE 3 cm, 77 2 cm 5YE 7|2 &2 ¥4 5TolA Bt
T Adsp| 2 A8ttt HEY 2% £ Texture analyzer(TA-XT Express v2.1,
London, England)E ARE3IOH, two bite testE AAISH= TPA test® FRI7RS &45l0] B4
319t Table 1). Probex= 30° Conical Perspex EFS AME3I3TH A& 2% F AojA force
and time graph@Z%¥ ZA1A(hardness; kg), 384 (cohesiveness; %), B&/(springiness;
mm), A’d(gumminess; kg), AZMJ(chewiness; kgxmm), FZd(adhesiveness), L EL4
(resilience) 5= 755101, 33] HHESI] Btghe T3t

QA £E=A7](FD-600, Kett, Japan)&E &35t on Z4ukA]
(185 W& 719 1R & 57 14 HIEE 8 S FAok: HAlolH, 5%
0.5~1.00 g, 7FE2: T2} 2 150T, ARF 2~380= 5lYtt F IFE TFF2> F

oflA ERRES A2t Fho= SiSinh A AR S ARARK] ARES AN f78WE
FEo1L, A718E AR & o5 249 FHoE St

L

Table 1. Analysis condition of texture analizer

Instrument type TA-XT Express, Stable Micro Systems
Texture profile analysis test

Type TPA(texture profile analysis)
Probe 30" Conical perspex
Pre-test speed 1.00 mm/s
Test speed 5.00 mm/s
Post-test speed 5.00 mm/s
Test distance 4.00 mm
Time 5.00 sec
Trigger force 50.00 g
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3 43 5%

AF9] SRS Salt meter(SSX 56-N, Ebro Electronic, Germany)2 &73351ch HE|9] xR
714 0% AARe|nE WY BEO| Ag IS S0k St R HE 5 g& 7R 863 & 3%
o] goj yzste] 2SS SIA] & §EH SkeR HAE Folo] g IS SIS
Salt meter 833 &7 XA 3FFA(y=0.9516x+33.3099)= 739t &, A8 SFS &5
NaCl 3H96.58%) A<tste] HEQ] 4g FFo = SIGith

HE ] &g AH ) = [ S8 x F F2)/HE AlEHe)] x 100

2) Mg =3

AL 240 WE Q] FHAL MAA|(JX-777, Color Techno System Co., Japan)E ©]-&3}o]
Hunter LAB A&} Alof| 9Jslo] HEX4(Lightness) L, MFHE A9l HME(Redness) a2} A=
(Yellowness) b2 HA[SI=T, 2 Alantct 74 K915 2efslo] 33] v S4s19i o, ojdf
ARSE EEMTO] 3R +93.30, agk +0.19, bk +3.450]%0ch

5) X[t 2M

AHPAE BAE HE = ATV E AR RRAE LR A, 2017)2] Al o] wbA
Aotatt. 7, 28 9 HE AEE 9F 100~200 mg2] AHES Eddlke %S 519 Mojonnier
tube®] 21l 9F pyrogallol 100 mg, internal standard 2.0 mL, %<l 2 mL9 ethanol&
H7sto] # E39st & S5 4 mL, ammonium hydroxide 2.0 mLE 37} & wylso] dist
T 70~80T 9] FxofA At £r' wrisHHA 1087 EsiAIF ¥E= 1 5 12M HCl
10 mLE 712 F7Iste] 2082t Akt

A2 2HE 23] &2 Mojonnier tubedl] £0] Y= E3lEC] di-ethyl ether 25 mL 7ol
RS Wash & 587 JAgoto] &3 th anhydrous petroleum ether 25 mLE F7Fsto]
SELE THA] A S0kl s o] ZAReE w7k 1ARE o} WAlsllt Eelstoit). 58
How ufE AL 150 mL H|o|AH] ofHZE S5 #Ht & i 7IAR FEAZ|L, 35~40C
FXA EZE FIAA et AHE FE0IUTH

Gas chromatography 42 Al&+= chloroform 2~3 ml, di-ethyl ether 2~3 mLZ &%t
A4S oIAA 15 mL AIFHOE 71 3 40T FRojA A 7IAE ES5610] A 555190t
5% Al20f| 7% trifluoroboric methanol 2.0 mL2} toluene 1.0 mLE F7I5to] Waska, 100C
QE0fA 4587t 7hdet & AR og WA 7Rt Sgtolo]] 574> 5.0 mL, hexane 1.0 mL,
4714, 22 ATHE Fiste]
anhydrous sodium-sulfate 1.0 g0] 9] Y= vialoll Y11 B35t & GC B4R A& AR83I9Th
7t AERfETEE] BAL WEET F2A A Al 2 pLE Fiote] Al ol 2 wle st
Fom, split ratio= 1:100°]3it}. 7kA A=uETRH] 7hs 2702 Table 29+ 23Ut

:

i

S~

4, ANz

Al A3, S5 AR BiE 22184, A, AR S 9 A gRF 52 BAsie] 75t glo]
Ej= SPSS X2 TH(IBM SPSS Statistics 24.0) o]-8sto] Badt EEHAE Tttt A+
7 v 243 54 one-way ANOVARARS o &, HHY] A0S #test, Ftest 522 HGS
SR, 95% AZFZIA probabilityS 5T

—
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Table 2. Operation condition of gas chromatography

Conditions
Main body 500 GC system, YL Instrument Co. LTD, Anyang, Korea
Detecter Flame ionization detector (FID)
Column SP-2560 (100 mx0.25 mmx0.2 um)
Carrier gas N,
Oven tmperature ~ 140T(5 min) — 1.5C/min — 200T (4 min) — 3T/min — 240C(15 min)
Inlet temperature 225C
Detecter temperature 285TC
Injection volume 2 uL
o =
23 ¥ o
1. Ale 833, Ry 2 RYE =9
WEL7F AHE 529 9T TF 2T 130 g/kg DM, AFe 4944 84 s

(Neutral detergent digestible fiber, NDF) 593 g/kg DM, CF 228g/kg DM, 3& 63 g/kg
DM o|3ith. Table 32 F AIE+9 A& A3, 94, 98 24 59 B @l

T AIEFY Alm AFE vlas] B9, 19 A= 433K daily intake of dry matter, DMI)}2
AARS- 23.22 kg, WES- 16.67kgOISMt:. 12417 HH-9-0] Alm Ad3{Eo] ARARRETE 2 A2
ZA o9 W8 Hx A S| AUAA =971 fiEl o= waE. olE 1Y A
Z|(metabolizable energy, ME; Mega Joule)Z ZHAloll B, ARARS-7} 195.46 MJOIiAL, ®E-$-
7} 146.36 MJ2A] oflu]A] 22 wollA IA 2o]7} AATHp<0.001). ofuiA] TS ALgeFo|L}
A o] whebA T2 0LHNRC, 2001), Y2 ZAAIFEFHSohn and Yang, 2008)& &

Table 3. Diet compositions, DMI and milk yield of Holstein cows fed in-door and grazed on pasture

In-door feeding Pasture grazing

Feeding system Mean ) Nean D t-value p-value
Concentrates” (kg - DM - d ) 6.03 1.09 1.90 0.36 46.666 0.000
TMR (kg - DM - d ) 9.86 0.74 493 0.37 81.673 0.000
ntake - 4" Herbage? intake (kg - DM - d ") - - 543 0.67 - -
DM (kg - d ") 15.89 1.28 12.26 0.90 31.916 0.000
ME (MJ - d™ ") 195.46 16.37 142.39 10.38 37.637 0.000
ME (MJ - DM 1) 12.30 0.08 11.62 0.08 80.351 0.000
Milk (kg) 37.73 6.58 21.20 5.76 22.857 0.000
ECMY (kg) 35.18 2.02 22.25 0.99 29.856 0.000
Milk yield (kg - DM~ ") 1.53 0.09 117 0.08 41.582 0.000
Yield + d~ Milk yield (kg - MJ ™) 0.12 0.01 0.10 0.01 33.885 0.030
Fat (kg) 1.39 0.08 1.46 0.08 —3.374 0.001
Protein (kg) 119 0.07 1.20 0.07 0.944 0.410
Total solids (kg) 4.63 0.27 4.70 0.27 0.932 0.362
Fat 3.68 0.51 3.88 0.59 0.832 0.196
Concentration ~ Protein 3.15 0.20 3.19 0.25 0.762 0.514
(%) Lactose 4.81 0.21 4.80 0.20 0.943 0.793
Total solids 12.28 0.64 12.46 0.68 0.757 0.328

Y Concentrate feed was composed of a mixture of hays (timothy 2.5, alfalfa 3, tall fescue 1, oat grass 3, and reed canarygrass 1.5), with grounded

com (2.5), TMR base (7) and rumen-protected fat (0.2) for indoor feeding (28.4 kg - cow ' - d ")
% Herbage is composed of timothy, orchard grass and reed canarygrass grown on mountain pasture.

% ECM (Energy corrected milk fat): ECM (kg - cow - d ') = [{(milk fat % x 41.65) + (milk true protein % x 24.13) + (milk lactose % x 21.60)

—11.721/1000 x2.204] x (milk, kg - d~')/0.271.
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2 ARgo] IQ3t oyA= A 3.5%Q1 AL SAHF 3.75%1 AL 2+ 199.06 MJ, 115.9
MJEA] W5 AR 2149 oUA] SaE SRR 210 % Holth Rego 5{(2004)2] Ao} H]wsf
T 2 Aot gl For wHE:

ANEZ0] Wt AR AARS- Bt 37.73 kg/d, WE-S= 21.20 kg/d EA 52321 Alo]
(p<0.001)7} QUQITh. ZA0] A Hlwol| £835F QAEQ] 9A), Quhiy & TR So] 3l
2 H| W, 12417F HHE-9-0] 9-x|u} AR} S8-0 HREQ. 1 46 kg/d2A] AMAEX(1.39 kg/d)o] H]
Slo] & AHE HoFUOHp<0.001), FHHET F FIFE S ARRX1.20 ke/d,
4.63 kg/d)2t & Zol7h ot 72 FA, ©d, R34 SAFE 5 7 T4 TF B
TR Ajol5 HolA| gkttt
AARS-9] DMI A##H(16.67 kg/d)°] Rego 5(2004)2] A¥K17.8 kg/d)2t A AlolE EolA] &
ok=d, olget A} Y& AL 2x9] JY7KME/kg)7F ¥ ulEolgkal HekE}. Schroder
5(2003) &5 %hﬁ—a H3& AHEZARAY] 2T e SHF5Hd AR 240

A F0], T BsAHCLA) FHE 1.91 /100 g FAR Z71Iek si9ich. 34%9] 218 34
ot= hEtie “’&%k, SAIY, AAIZAA5body condition score, BCS), ¥5=¢ W pH 5

o= GRS FA] %o} vaccenic acid®t ¢-9,t-10 CLAE Z715F vhdo] tha) 2 24 XAt

Stk ZEASkal S CH Chichlowski er al, 2005). ME %IO] 2 S ARER] HF o]

2 kg/do] =W f34KF0] 1.9 kg/d, FhlEe 1.2 kg/d £50F F7I8IH= Khan 5{(2015)9]

T Al Zo| ME g2 &Y & S BE Al les %]’%EW 58 ARoll= Fx Qo] oYA]
B3SARRO] Joj7t IQst Ao meEc)

2. HH?2| S2|seH £

HEQ 23] B4, U 24, Aol digh 2a=2 Table 49} 2t

HEQ] 2Z2 Table 49} o] WE AZHEE AVA(p<0.001), ELA(p<0.001) ¥ 334
(p<0 005)°ll Zfol7} Ao, HEIL FHA(p<0.05), ARAE F7Hp<0.05)5tAtt. W5 1241%F
T A3/gdo] oA Yol AL SREERFY ol o3t Ao=E Helrt.

W= HiEl7} R HE o] Hlg) H]wA] §-o] Yo oY Eajd N oiling-off)o] WAYSHA] (I9ke.
o, ¥E ARAF 293 5491 Aol 3t AL & S Qlth

Table 4. Rheological properties, chemical composition, and color of farm butter made from cows’ milk grazing on mountain pasture

A commerial Grazing time
Parameters 0 hr 6 hr 12 hr SEM F-value p-value
Mean+SD Mean+SD Mean+SD Mean+SD
Hardness (kg) 413.37+34.17  242.70+6.74 523.23+8.11 228.90+5.23 96.500 1,583.734 0.000
Cohesiveness (%) 0.28+0.05 0.16+0.03 0.16+0.04 0.360.07 17.000 7.543 0.023
Springiness (mm) 0.33+0.12 0.17+0.05 0.17+0.12 0.66+0.20 0.162 12.578 0.007
Gumminess (kg) 116.90+24.30 38.4045.32 82.97+22.65 82.08+16.69 15.146 7.689 0.022
Chewiness (kgxmm) 39.69+22.19 6.57+2.87 16.10+£13.32 56.02+24.90 14,712 7127 0.026
Adhesiveness —118.70+346  —85.43+14.67 —123.50+20.12 — 147.23+23.23 0.068 17.635 0.003
Resilience 0.150.01 0.10+0.01 0.13+0.01 0.11+0.00 0.009 33.50 0.001
Total milk soids (%) 80.17+0.04 73.39+0.03 82.98+0.03 82.48
NaCl (%) 1.20£0.01 3.78+0.01 1.28+0.01 2.25 - - -
Total solids (%) 81.37+3.21 77.17+£2.96 79.63+£2.49 84.73+1.14 1.650 20.084 0.000
Moisture (%) 18.63+3.21 22.83+2.96 20.37+2.49 15.27+1.14 1.650 20.084 0.000
Lightness (L) 77.8346.07 69.42+3.80 75.3747.16 68.37+5.68 3.124 3.271 0.066
Redness (a) 0.87+0.42 0.68+0.15 2.21+0.65 1.52+0.55 0.329 4.092 0.038
Yellowness (b) 25.40+4.20 27.59+1.11 7.63+3.38 13.48+1.60 5.888 143.763 0.000

www.ksdst.org
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HE] 9] 5}7385(creep behavior)Z HeH(viscoelasticity) 2 -FARRE F5S HolH, Kelvein 23
(Harnett, 1989)] w2 Aog A=#Z Tk Young's modulus(AlS)E viscoelasticity 3]HZA
WollA stress-strain 241 o]8so] & 4= QIti(Vithanage er al, 2009). 3P Hdok= 84
S A, 1R 9 A I #EAo] o, AdA e AnGY g[S BAIE Eel
CHHarnett, 1989). ZA] W& Al7]o] Wb BE]Q] 22E/0] HE AL o] & FjXl A0 &A]
2 Aol ARESE HEl = 2A] W] 7Rs3t o} 5 BEo|EE Ha/do] W A0 UERTh
HE|Q] 225 B2 AR TS| ke = 8 8% 59 shelth. HEE 22 Yo
oiet Alphase)d] o8 P 7HA1AL 7] whizell Aok 442 o, Aot 7=, U, Add
I ARE Bk 5 DA WAE Adok HEY 7158 4 F 2ASHE E4S He 714
St HA2 ALk FEA PYAE FASHEA W 2EolA HAAE =0]aAt sk Ao,
olF #Ja A-&star Q= WS A 249 WK alteration)oH, 24 M EXILTL £
AEAd A9 M7 24d Ei= 318H o AHIESE 3 (interesterification)ol 2fsf 7Fsstth
(Wright er al., 2009). S4F=2] 715712 2 AAE1ARHEAIRIREIEA, 2017)° 2otd 4]
B4 299 7l 7HeHE Y 55300 digotH, Suh 5(2003)2 ti5R<t 7FeAasiilz] g
FE ol8slo] ARt 29 A 7K 7HE WE S| RASH EAE A5 T 4 Qe AT E
Bl T 6.71%, 7148} i 2.36%E 37Fste] 24 249 A11/3(65.78 N)=& 2= HH
£ sl o, Park 5(2018)% oFE7le 2249] n-3/n-6 FA RAJH|S T&slo] 24 W& =2
S YEE o= HEE 7fdsiit) o]e} 2ol 4n] Ao 1t 7IaHE 9] RSt E547
Aut e Q] FESET FA AT AR/ 34 2015). T2y 2A] B0l 7hs
St Ardo] ik S-R= AR HE= A9 J Rt Qofw AE 2/049] JUH 7RIS
F71et 7 AFAQl HEQ] Aol Ego] g Aol

HE]Q] AR 12417 HIE HE| 9] AA} Z WA O] [ e HIZA|7ko] 42 Uglon] AA-0]
agkZ 1~2 0 =2A e Rolth PAE= AT HEHEE M40 7 glo] 7.959] bgk
Holuh, 1241 HEHE = 13.489] bl =A WE F AT %] Jofl WebAl f-carotene
Sego] S7tsto] M7} 2to|7} QlQith. ol#et Axk= Wil f-carotene HME(a)E S7H
719 WAT(L)E FAAZITH= Bicanic 5(2010)9] A3} ARG

3. WS HEQ X[ =M

Table 5+= W= HE|Q] AHRAL AJEEE BAGH Aalow, 13 A4t 824 SAR FF I
E2191 C119] gt RRT(relative retention time)S 2 5 ,

AL 7 FEE ARMsle] BE 100 g B ARRIRIERS 13 & FAE Sk (total fatty acid,
TFA) 100 g & 708 A4E g==2 HA(g FA/100 g TFA)ZH Atolct, 271 81f| peaket T
C4 APAto] AAlE|o] UREAR] WE 9] FHFET AA veiyith 3t ghgo] B2 Cl18:1n9c
(oleic acid)@t C18:2n6c(linoleic acid)?] £2]50] W 5o n-6 FAS] EEHAP 2 Hog
Ueb o, §od(p-value)oll YIFE F= APAIEE AU E9] §EARE 4287 o|%9] 17
E3o} A4 AR 352 Blasko 5(2010)2] A} Hlws & o) &2 WS HoFQU: E3E
CLA= BZEH0] Z3t=A] g2 AH4tolofA] peak 5782 S Z515iH.

W 59 A 2L i 2A|9] Aoy w3 AkE 240l ofsl FakS Bh=th. Blasko &
(201002 W29 AL RAJS B2 AFRY] ¢-linolenic acid®} linoleic acid $Fgoll oJs
A FRFE won, o] BRI} A4 FolAE CLA AFAF ghgoll g2 &oha sisith
Lerma-Reyes 5(2018)2 HE AlJol|A| 7iEekf{canola oi)2} ti5{soybean oi)E Al=ol
B30I W A FAAEClE 9 A ke, C4, Co, C8, C10, Cl1, Cl14:1,
C18:1n9c ¥ CLAE 37Hp<0.05)31941, C12, C14, C16, C18:1n9c, C18:2n6c X C18:3n3=
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Table 5. Fatty acid composition of farm butter made from cows’ milk grazing on mountain pasture

Fatty acids Grazing time
(g/100g TFA) 0 hr 6 hr 12 hr SEM F-value p-value
Mean SD Mean SD Mean SD

C4:.0 0.07 0.00 0.06 0.06 0.08 0.12 0.761 45.930 0.001
C6:0 1.89 0.51 2.65 047 2.64 0.95 0.009 0.001 0.999
C8:0 2.37 0.01 275 0.05 2.60 0.13 0.861 636.256 0.000
C10:0 1.78 0.04 2.03 0.03 1.62 0.03 0.119 121.227 0.000
C11:0 112 0.00 1.14 0.10 0.82 0.02 0.104 20.560 0.004
C12:0 2.93 0.03 3.08 0.08 2.01 0.07 0.332 193.889 0.000
C13:0 0.04 0.01 0.18 0.01 0.13 0.02 0.004 46.811 0.001
C14:0 9.08 0.05 10.44 0.20 7.1 0.24 0.969 198.974 0.000
C14:1 1.24 0.01 1.36 0.84 112 0.13 0.071 0.156 0.860
C15:0 0.04 0.00 1.03 0.01 0.70 0.03 0.293 1,686.808 0.000
C15:1 0.11 0.10 0.25 0.20 0.04 0.02 0.062 1.901 0.243
C16:0 30.57 0.07 36.92 0.84 25.38 0.53 3.358 232.231 0.000
C16:1 0.27 0.00 1.51 1.14 1.13 1.33 0.367 0.765 0.513
C17:0 1.76 0.01 0.38 0.33 2.60 1.57 0.644 3.608 0.107
C17:1 0.29 0.11 0.16 0.20 0.46 0.37 0.089 0.969 0.441
C18:0 12.64 0.13 8.01 0.08 11.65 0.09 1.381 1,359.130 0.000
C18:1n%t 0.00 0.00 0.67 1.16 0.00 0.00 0.223 0.781 0.507
C18:1n9¢c 29.05 0.02 22.69 1.34 35.61 0.24 3.726 160.667 0.000
C18:2n6t 0.78 0.01 0.45 0.10 0.33 0.1 0.132 13.613 0.009
C18:2n6c 0.75 0.01 0.27 0.10 0.38 0.03 0.160 170.653 0.000
C20:0 0.18 0.00 0.16 0.04 0.15 0.03 0.007 0.387 0.698
C18:3n6 0.56 0.00 1.03 1.20 0.32 0.01 0.180 0.442 0.666
C20:1 0.04 0.00 0.13 0.11 0.04 0.01 0.030 1.448 0.319
C18:3n3 0.13 0.01 0.20 0.24 0.18 0.13 0.019 0.083 0.921
C21:0 0.19 0.03 0.36 0.33 0.06 0.01 0.087 1.572 0.295
C20:2 0.07 0.01 0.28 0.27 0.07 0.03 0.070 1.379 0.334
C22:0 0.11 0.00 0.18 0.16 0.17 0.13 0.023 0.208 0.819
C20:3n6 0.11 0.04 0.09 0.06 0.10 0.05 0.007 0.148 0.866
C22:1n9 0.34 0.02 0.10 0.08 0.19 0.05 0.069 8.254 0.026
C20:3n3 0.25 0.02 0.10 0.09 0.22 0.02 0.046 5.322 0.058
C23:0 0.37 0.01 0.19 0.06 0.32 0.03 0.054 12.423 0.011
C20:4n6 0.31 0.08 0.24 0.03 0.63 0.06 0.121 39.003 0.001
C22:2 0.28 0.05 0.15 0.09 0.19 0.04 0.037 2.151 0.212
C24:0 0.21 0.01 0.11 0.05 0.30 0.15 0.053 2,577 0.170
C20:5n3 0.00 0.00 0.17 0.09 0.15 0.12 0.055 2.239 0.202
C24:1 0.10 0.14 0.27 0.17 0.07 0.12 0.062 1.605 0.289
C22:6n3 0.00 0.00 0.21 0.20 0.41 0.10 0.119 4.947 0.065
SFA 65.34 0.22 69.68 1.21 58.34 1.43 3.341 64.437 0.000
UFA 34.33 0.20 30.32 1.21 41.88 1.24 3.428 78.393 0.000
MUFA 31.43 0.37 27.13 0.94 38.67 1.15 3.374 110.574 0.000
PUFA 3.23 0.15 3.19 1.39 2.99 0.29 0.075 0.040 0.961
Total n-6 FA" 1.79 0.02 1.57 119 113 0.06 0.187 0.360 0.714
Total n-3 FA? 0.38 0.03 0.67 0.14 0.96 0.12 0.159 11.502 0.013
Ratio of n-6/n-3 478 0.46 2.63 243 1.18 0.11 1.043 2.755 0.156
Al 2.03 0.00 270 0.16 1.33 0.05 0.399 103.240 0.000
LA/ALA 6.02 0.51 3.29 2.50 2.99 1.67 0.637 0.175 0.844

" Total n-6 FA is a sum of linoleic, y-linolenic acid, homo-y-linolenic acid, and arachidonic acid.

2 Total n-3 FA is a sum of e-linolenic acid, eicosatrienoic acid, EPA, and DHA. FA: fatty acids, SFA: saturated fatty acids, MUFA: monounsaturated
fatty acids, PUFA: poly unsaturated fatty acids, CLA: conjugated linoleic acids, EPA: eicosapentaenoic acid, DHA: docosahexapentanoic acid,
LA: linoleic acid, ALA: e-linolenic acid. Al index is calculated as (C12:0 + (C14:0 x 4) + C16:0) (total unsaturated FA)™.
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A2(p<0.05) sttt §E=lollA] biohydration SHERE Ad3fl= 2lojof wehbi Holw(Kay er al,
2005; Nielsen et al, 2006), E3] B2} 3 n-6 gFo] =& 2540} 7H0 =S A7 E o)
Al = SZ3A A biohydration {Elo] 3= ojA 2-52] ¢-9,t-11 CLA, t-10,c-11 CLA,
C18:t-10 ¥ C18:t-11 At 527 &7 Nielsen et al,, 2006). A9 ERXSIEE =0]
= WFo= At 24E HSAZIAH AR 99E 9 B4 B2 . AaoA A
o FYl iFR T A4 AFHQ] BRAEE Foold A F ARG health promoting
index, HPD7} =2 HEIE AAFE 5= QA =19, HEQ] &S (penetration) E 5 (creep)e
4% 23}, HPI o20] 22 Ut He Rt RE8@ BE7}F FckBobe er al, 2008). 20% CLA
She W] BoARS FofelS ), ¢-9,t-11 CLA= 1€ 40g ©A}, ¢-10,t-12 CLA= 80 g
oA F9A] F A9 0.62%0NA4 1.87%, 0.01%C14 0.93%2=F 2+ Z71stAcPiamphon et
al,, 2009).

Hh5919] $F2 Est 279 AE A wEt - AR 2AE Wok=t], Festuca-
Agrostis E27} 98511 Qs GEA ARR|ofA] A2$E A 200 = trans- A A ©8keA0] H
7F 9=tKPovolo er al, 2012; 2013). ®FE3t 7159] 9-Rol= n-3 FASE PUFA gFo] ARARR-9]
S-gHtt =om(Z p<0.05)Rule er al, 2002), TTA AZtojA HESE 2-6.9] X Zoj= n-3
FAQl ¢-linolenic acid, & n-3 FA SIES 44), CLA $leke 38 =9kom, ohol(linseed)S H3
ot 249 292 ARG A ZE n-6/n-34H[&0| RoPHtHHauswirth et al, 2004). Park <
(2008)& LA ARZEAHoj| A 9E= Gruyere X|29] & CLA o449 3HF2 2.99 ¢/100 g FA,
c-9,t-11 CLA= 2.20 g/100 g FAZA] Jalsberg, Provolone, Cheddar, Swiss A% 5] g&FH
o =0k skyich

12417 HHE-2-9] HEl = APARRLE 6AIZE WE-9-9] HEETE UFA $fo] #9koH, PUFARTH=
MUFA9] @go] foldez F7Hp<0.001)3F4HTable 5). APkl HPI Az ARSShe
n-6/n-3 H], Al index, LA/ALA H] 5-& 5 A7 2 AHEH, & n-6 FA T2 1.79 g/100
FASIA 1.57 /100 FA, 1.13 g/100 FASE Z}z} 7443t ¥hdol|, & n-3 FA 2 0.38 g/100
FASIA] 0.67 g/100 FA, 0.96 g/100 FACZ Z7}5}0d(p<0.05) A= n-6/n-3 H7} 4.78 g/100
FA9IAl, 2.63 g/100 FA, 1.18 g/100 FAZR W5+ €glo] =olrh. 5HA3} FAlaAD= ¥st
2871 2.0391 HhdHo] 12417F ¥E-9-9] HEl:= 1.3308 744F0}(p<0.001), oS4 W& 939
AI7} 2.100]tK= Blasko 5(2010)9] 9 A} o7k Lo ZkS H ik LA/ALA Hl= 6.020
A1 3.29, 2.992 =0} Blasko 5(2010)9] A7+ BRI 3.17Hc} 27 Wokout R-o91432 gk
o} AE4 e EMA AEREo R WSkl 713 9] GAIAEQ] ulolrll e vEle}t gl Bxst
AL g0l 62% S20l1l, & UFAZ MUFAS} PUFA HI&o] Zt7t 34%, 18%°1H, n-6 FA B
0] 26%, 17% 420 g5}o] n-6/n-3 HIEO] 10.87, 12.798A W} =& 522 Hol A7EAA|
7 2 AL & 5 Aot HEY F ERA AR 3.89%2A4 CLAS] A4-E22] vaccenic
acid(C18:1n119)7} 38 AER] vho||, ulolrelo] F EfA A2 11.41%2A BE{EL} 2.54]
oA o F9 HEL elaidic acid(C18:1n9t)°]2k= Esmaeilifard §(2016)2] 235 & o
A7) =& 24 BE-RE o83t fAIE 7ol et 24 Asrle] st Zast
Aldolgtal AtEETh

2 E
Sl ARA] 220 AaE Este] BS9t R The HEE o] AL QA Yt
P HE O] AAE 22 AWt EFAIRE Fofohe ARRS] 1ol Blste] QU713 At
ool 1L eH7-6 Al HlEo] WolE Ae £ Al SJsiA SRIE I % Aol
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71578 At Hlg 52 2art 2A|0A Aafsie AR wEbA Exe Ak Bt 4F
SHo g #YS Hole WdeR SV o, SHAet HaAlADH gastelon, Bkest
AP 2, LA/ALA W1 50] S71SIRAL, A2 A= ¢H7F 78I AE 8 422
Z ohe AR 293 HE, 2¥8e YRR She ofolAay Alxo] At 2AHA et
o]

SRS TH BRG] TR RG] A s T oA Tele) 2 uf A Aol
ARl AR o AT, 2ol ABLEY] ShIRA 715 AHASeA ofol2Tg, M

Az AY 5L B9 AN B AP HARS SHe ko BEY 4 IS Aolck

ALl =

2 A= 20184 E 52415 89 A7IA(IAE PJ 01020 902) AYo=2 F3=|9lom,
olo] ZHAKE =gYtt
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