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Summary

I. Title

Development of horse meat grading system and processing technology

II. Objective and necessity of the research and development

1. Objective of research and development
(D Establishment of high quality horse meat production system
@ Horse meat brand development and establishment of marketing system

@ Horse meat quality assessment system and establishment of distribution index utilization

system
@ Establishment of optimal feeding condition for the quality improvement
(® Establishment of part—specific muscle construction and meatiness characteristic guideline
® Development of horse grade and horse meat part-specific quality assessment system

(@ Investigation of the part-specific and quality-specific preference and development of horse

meat distribution index

2. Necessity of research and development

Production and consumption are being performed in around 80 countries in the world and
for the case of Japan, the production amount of horse meat reaches 7,128 tons. For the
case of France, the consumption of horse meat is active and thus the unique market has
been formed and since the consumption amount is bigger than the production amount, they
depend on imports.

As they utilize the Jeju horses in the races recently, the number of horses being raised
nationally is increasing and the number of retired horses and horses born in Jeju are saturated.
In order to use these fostered horses in saturated status, the butchery is on the rise. However,
for the case of pork and beef, they are performing thorough sanitation inspection in the
manufacturing and distribution process and improving the meatiness systematically, but for the
case of horse meat, since they are using mostly the retired horses which were used in the
horseback riding and horse racing, there are difficulties in producing high quality horse meat. In
order to break down the conventional negative prejudice about the horse meat and form positive
consumption culture, systematic horse meat production system 1is needed. The annual
consumption amount of horse meat is estimated to be around 300 tons and it is on the rise

each year. There are 3 professional horse raising factories and around 50 professional



restaurants in Jeju island. The number of professional horse meat restaurants in large cities
1s also on the rise. Like this, due to the increase of the number of horses raised, the scale
of the horse meat industry is also on the rise. However, compared to the growth of the
industrial scale, the production technology and the quality management system are very
poor. Around 730 horses among the horses being raised in Jeju Island were slaughtered in
2008 in the slaughter house, but if the non-official number of slaughters are included, the
number is estimated to be around 1,500 horses. This means that numerically around half of
the horses are being slaughtered without going through the normal slaughter procedure.
Currently, in our nation, there is no formal criteria for each part of the horse and the
horses are sold in the market with no price differentiation depending on the part or quality.
While the horse grade judgement criteria has been scarcely enacted and announced
recently(March, 2011), the generalization of the grade judgement of horse has not been
made. Even when high quality of horse meat is produced, since the manufacturing and
distribution technology for quality maintenance is poor, there is limitation in carrying them
out toward other regions. Thus, in order to produce and distribute high quality horse meat,
breed-specific and part-specific meatiness characteristic investigation and standard type
criteria and distribution index development are needed. Also, by differentiating the prices
according to the part and quality of the horse meat, the will to produce high quality horse
meat shall be raised in the production farm and the new meat market shall be formed
which will provide high quality horse meat to the customers, which will lead to magnify
the rural household incomes and to make it easy for the consumer to buy high quality

horse meat.

M. Content and scope of the research and development

1. The 1st taxation system: Quality improvement of horse meat and development of
raising technology
(D Establishment of optimal raising condition for the quality improvement
- Production of horses fed and present raising condition investigation
- Investigation of the farm-specific horse breed, number of horses and raising method
- Analysis of the current raising system, raising facility and current sample status
- Investigation of the current status of the farm-specific raising method for production
of high quality horses fed
— Verification of the efficiency of the feeds for the establishment of horse meat
production and process technology
Verification of the raising efficiency according to the arrangement of feeding feeds,
payment method, payment period and specification and method etc.

Development of marbling score accumulation improvement method



Establishment of payment condition of the feeds and horse production and
management.

Certification of the optimal raising condition for economic feasibility and marbling
improvement efficiency.

Investigation of blood about excellent quality horse meat

@ Establishment of high quality horse meat production system and application of it to the

site
Establishment of high quality horse meat production system
Configuration of guideline for the raising period, feeds and raising method

Verification of the commercialization through feeding farm scene application

2. The 2nd taxation system: muscle part-specific quality assessment and development of

verification system

(D muscle part-specific quality assessment and development of verification system

Make samples out of the horse meat slaughtered in the slaughter house and ut is as
the sample
Securing the basic meatiness data(Measure the marbling score, drip loss, cooking loss
etc of the sample)
Investigation of the consumers through the analysis of the horse meat consumption
pattern and sale type
Quality and sanitation investigation of the horse meat in distribution
Characteristic of the dressed carcass and assessment of meatiness according to the
farm-specific raising method for the high quality horse production.

Analysis of characteristic of the dressed carcass and muscle-specific physics and
chemistry according to the raising condition.
Part-specific quality assessment and muscle-forming analysis
Establishment of quality analysis and verification system for the dressed carcass and

fresh meat

3. The 1st cooperative task : Complementation of the horse dressed carcass and development

of horse meat distribution index

D Investigation of the horse meat part and quality-specific consumer preference and

development of horse meat distribution index.

Investigation of the current distribution stage and part—specific standardization method
Investigation of part—specific muscle’s characteristic and production amount
Establishment of horse meat dividing standardization method

Investigation of the consumers preference depending on the horse meat part and quality

and sensory test



- Arrangement of horse meat quality assessment system which suits the distribution and
consumption criteria
- Setting the horse dressed carcass quality assessment item and system(marbling score,
meat color, local color, maturity, texture)
@ Establishment of horse meat quality assessment system and distribution index utilization
system
- Application of the production/distribution/consumer stage-specific quality assessment
system and establishment of utilization system
* Production stage : Establishment of high quality production system with the price
setting by the horse dressed carcass rank
e Distribution stage : Distribution by way of the grade-specific price differentiation and
part-specific standardization criteria
e Consumption stage : Purchase the horse meat according to the usage for each grade

and part

IV. Result of research and development

This research and development team has provided the possibility that the magnification of
the rural household income and continuous development of the related 2nd and 3rd industry
can be made through the production and distribution of high quality meat horse by way of
cooperation between work and school. Through the enactment of the horse meat grade
judgement, motivation has been given to the high quality horse meat production through
the grade-specific price differentiation.

The foundation to meet the satisfaction level of the consumers has been established by
providing sanitary high quality horse meat by securing the recent technical skills, and the
training of professional man power and related agricultural development base technology for
the production of high quality horse meat have been established. The distribution index and
the index for the promotion of consumption for the generalization of the horse meat
consumption have been set, and an important role has been played in forming a new
consumer market with meat food resources in addition to the beef, pork and chicken. Horse
meat feeding, production, quality certification and distribution system have been established
through industrial foundation and foundation for the industrialization has been arranged and
socially various growth power has been provided like forming of new consumer market
and creation of new jobs etc. Also, in addition to the achievements like 1 case of patent
application, 1 case of political data, 1 case of education and training and 1 case of press
advertisement etc, contribution has been made to the development of industry by training
necessary talents needed for the industrial development through training of 2 master—degree

personnel and 2 doctor-degree personnel.



V. Study achievement and achievement utilization plan

1. It is expected that increase of rural household income and continuous development of
related 2nd and 3rd industry will be made through the production and distribution of
high quality horse meat.

2. It is expected that provision of motivations for the high quality horse meat production
shall be made if grade—specific price differentiation has been made through settlement
of horse meat grade judgement

3. It is expected that the satisfaction level of the consumers will be met by supplying
sanitary high quality horse meat to the consumer by securing recent technical skills.

4. Training of professional man power for the high quality horse meat production and

establishment of related agriculture development foundation technology
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A 22 A L AR &4

1. A 2 A

ZF =dl AlEAAE 2 OAY H g

(1) A= 2 AFAY Ao & AT 2 AlSs A}

(&9 %, )

d =
T

1960 1970 1980 1986 1990 2000 2004 2005 2006 2007 2008 2009

A T BAD 1760 3,894 4,937 1057 1632 1859 D457 291 A%l TNl BT
R - - 2153 384 520 805 80 965 1,142 1,291 1,528 1,742
4 T | 12017 7,606 2401 1,347 2439 7,348 13200 1460 16764 18634 D96 21471
T % | 4736 4064 1541 413 295 298 512 587 693 807 954 1.068

(F3 : KRA AFHv+4, 2010)

- 3718 T4 455 01,0297 (02-°06)
¥ FYUEH A FA 0 882F(02-'04) — 745F(°05) — 73F(06)

) A9 vk ALS d3
(B9 ¥, 35)
ERE R S A Tk A FAkm
T2 7 et e IFE7 1 gy
(451 R E7bH G (&)
ARS TS 14,689 3,200 163 426 10,857 43
= 7F 587 91 (D (145) 496 (3)

(3 1 KRA AF4rs4, 20104)

- 1980 -5 A5 2de] AU 9 AF AupFde MEoR AFul F2A7|Hko] A o]
o] AlFut AMS F7F 2 AMS F4E A oyt a8y AlFets AR AlFeE S
Fo] Ha vHA 10,0000 F AE= 5] HF Zstar dar, AFAeE A Aap 7o)
A2 FojE5a v A8o|t) o= Qlsto] Il itEof o]E AFAE EAYY &4
Swte] AA3d] A3 AAo|r

(3) vt =5 T4

(&) F)
TR 20024 20044 20054 20064 2007 20084 20094
EEFS 209 359 564 732 687 691 883
(A : BFIAEA AFEAA )
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= Ae7hA SR 20089 715

&

- FAE TN 5 g, ARk FUtA =5
5 v 10007 ArE FAYA dth
(4) TAGA
Tl 7k ERdi s AT g srhd
227] 2
470 A 4071 4 5704 (A=2000 7 4= -
SE54TN L)
(FA 1 FHIAHA AFEAAEE)
o =8 AFAN 2 A A
(1) AlA Fa=9 dxd T AT
(&9l AT
Z7HAE 1985 1990 19954 2000 2004
H] = 10,580 5,400 6,000 5,320 5,300
T 10,978 10,295 10,038 8,916 7,902
) A] 5 6,135 6,170 6,200 6,250 6,260
Hepy 6,330 6,000 6,394 5,900 5,901
o} 2 e} 3,000 3,400 3,300 3,600 3,655
ZT 416 310 240 220 220
A 310 319 338 349 350
S 163 169 173 173 184
Al AR A 65,683 60,689 61,958 58,808 54,813
QIR R AR FHA 259, 2006)

_20_



© | ©o | w© 0
mw_976Mm/uH6
ol ]l Y]l |l S| ]|

~|lolwlasl o) 5 @
RIs|=lE|ao|x]~ ]
J]l —w | - | ] o ©
Sl x|l s|F | R
ol I XTIV |1 8|~ | x
25111 (o))

N |l ;o | o <t
M“_ZIIQU%S
olele |l o] vl

Dl ||l o) 5] o
nﬁdu5111219

<t

n|lom|ln | o
NEIEELE R E
Sl 2|oel S

o |lo ||| 3 =
m_bllln/_lw
TS 2]wo]| o =
AR E I ERE
Sl1Slal=l@le oty

B ACHN B
RIS| 2= ]|« S
o

ol|lan] o | o
NIRRT 2
S| 7] e | N]| D -
S|l |l -l N =
-] © | NN ] —~ | ~ —

<t

ol = |w | o
,w_.MALOpo?v/u Q]

o |l o | x| o X
Dl = =1 -1 =1 - N
S|l |lc|lo| s S
— | >~ ] N | — | —
ELIllL!LI]FlI
d&ﬂﬂﬂﬂﬂﬂﬁ
Sl || ld|z|v |5
_._ﬂ./_.ﬁoioéo.wﬂv_ﬂui

D (D dEekALe E])

(FA

o}d $e]ibete]

of A A

=
=

Fot. 1960 o ol

15

TC
T

o Az}

Bz 747t

>

,AO

2

o

7} 15,0009 7ol ol=i d=o] 70%°]%

% AR

-
T

&
Ry

A 2]

3

il

o]i

A=

10,0001 2] A

-
.

=54 *st

7 k(o 2

of o] =gt}

b tiEo] zulzel o

NJo

S

o

rJ

s w4

.

—_
fite)

xr
g

N
;OH
Mo
o
.60

o)
oF

7] 2z e E e

W g0k Agow A

al

_21_



H 3 & dygsd s 2 44
A1 AMEAA EALES 9 HA wgx2d oy

L 1AdE dpedds
b @) @9 she}

0119 2 Asiol Slad AFeo] Sl g F 16819010 ol Fulld aies
wel o 730l el AFE Ul AAH T S8 ETHTable 1. 9009] vhelw AFel
olgsha A sEelt Agow o el

Table 1. AF%= 2 Al A

=3 O
A F v 1,398
A F Ak} 15,421

AT SEAAE FHAAEFE 43 (2011d 715)

2011l AFZISZAETRHGAN EHE L2 F T77FIH, FFERE AFH 6507,
Aok 1155, HelB gl 19577 =5 53tk (Table 2). 2011 224 SH3Y ARAY 7]
7H20119 5€1Y~12¢ 31)Eet =35E & b41Feln 384%°l slEskE 2070k 7t T
BAE Bokrh &3 99/ BFE T F 59070l 10%°] s @shE 59vkel v TE RS
wkokth(Table 3).

Table 2. 201149 AFE F34W B23% 43 GALYRE SFHY APALLA)
2011 A EEEX] AT A
14 4 55 59
24 6 1 30 37
3 11 1 54 66
44 6 4 63 73
5 13 1 61 75
64 9 56 65
74 7 44 51
8 18 1 63 82
oY 8 53 61
104 11 57 68
114 13 2 63 78
124 9 2 51 62
Al 115 19 650 777
T 44 4 333 381
o 71 3 317 396
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20123 Al & a} SRR Al F 2wt Al
14 7 49 56
24 6 1 61 63
34 9 64 73
44 9 73 82
54 8 1 65 74
64 10 51 61
74 10 49 59
84 11 49 60
94 7 50 57

A 77 2 511 590
- 34 265 299
o 43 2 246 291

2 9stel AFEANA AFHL Qe AE0E AT
we FAGT KA MAE el Adats
A5 AF BT AE AL A4S ol mhe Juste] vl Fahgo
o, A%k 18vke] AT} 180kl & Mg agon, AW FFARE 19 AF) 15%H
Fol shglon 2AbEE AFA4 3k Table 4).

-

o & o

Table 4. A @59 v F7]7F 2 Fo] WY

FATT

H]-2-7] 7} =

15712k A AZH18) AFeH(18) 54

371 6 3 3

4714 6 3 3

S/14 6 3 3 EEANLAFY 15%
6744 6 3 3 AzA A4
704 6 3 3

7N 6 3 3

AR %S AAATA F2E wok MK bA delste] Ak AFHY J)he 2012
W 28R HSS Ageke] 20129 999 744 8RR AN en, 349, 49, 579, 6
A, 719, 8 71708 HISE ALk ol F AFE AFA GG 24 AFHH FHED

%4

DA EEse] AT, BAY T, SAVEA 27 5 SFRHL B3, $AGNE ¢
S wEANA SATE AAse] AFtstw HGUE &7 S, APA, B5A, A
E, 2REYT, KUYFEA A 4PS A sl

|5F W3S XA A3E Table 5, Table 69 vebWth A 5w
SA S AHEA 1S JNAIEE LA SA 22 47.00+£21.66,
AstA S7tehe AS B & Aok S/LEE TNEA SA S



a8 o

A —

=
AeE gasts gz ek

ol frolq o e
7

8 L AFRSE A FAbEL ] FA S W s 7
2 eston], AFALL AFEbRT FAFe] 2~3kg FhoLh, AAH O
o 3~874 A%k HIEF A3 W%71%

u, HIF713o] Zoj el me E3hE = Aoz yEsh

oo
s /v]:

ket Aol 7F LhERA] e okt
Table 5. A|Fn} H|5 7|3t g SAF W}
H|&7]3t
374

No (=} © () () (=} =3

g PN 9 4704 5714 6714 7704 8714 A=

- |

1 267 295 326 59
2 298 310 320 22
3 230 264 290 60
4 239 309 315 320 81
5 300 340 359 381 81
6 237 267 289 305 68
7 260 277 305 320 320 60
8 237 266 284 287 300 63
9 280 320 351 360 365 85
10 256 298 305 311 330 350 74
11 230 261 288 298 310 331 94
12 200 235 265 275 290 304 104
13 255 268 305 314 330 345 354 99
14 201 237 270 273 290 300 305 104
15 268 300 315 330 335 347 360 92
16 256 297 307 311 330 330 335 340 84
17 230 260 284 290 299 307 327 336 106
18 200 234 255 264 271 280 294 301 101
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Table 6. AF=Atv} W] &7 7ol wp& A& W3}

H| 57| 3t
N 3714
°© R 2A 3 ag s5AYE MY 7AY 84 ZA%
< < <
1 257 281 305 48
2 276 301 321 45
3 241 267 298 57
4 245 271 305 326 81
5 237 265 289 302 65
6 251 300 322 347 96
7 321 329 350 371 385 64
8 267 294 327 337 345 78
9 235 280 320 344 352 117
10 260 301 325 339 345 352 92
11 281 311 326 337 342 351 70
12 237 270 297 317 325 331 94
13 233 274 341 350 353 357 359 126
14 281 310 324 329 342 338 339 58
15 232 261 289 295 312 331 327 95
16 281 326 352 355 369 382 386 388 107
17 279 311 324 326 347 320 327 329 50
18 260 279 308 321 328 300 299 301 41
N F=AOH| S 7|2HE SHES
=
120.00
oB.33 o =0}
100.00 o067
0 B2 o AR
50.00 / £9.23
50,0))//
2000
o.00 T E
IS 472 s 67 i = B ;;H_E_Jlk_
34 4714 5714 6714 k! 8/1€
A 5w} 47.00+21.66 76.67+7.51 69.33+13.65 90.65+15.28 98.33+6.03 97.00+11.53
ATkt 50.00+£6.24 80.67+15.50 86.33+27.47 85.33+13.32 93.00+£34.04 97.67+13.05

Figure 1. H] &7 3t w2 F

_25_

= FAF W)

[¢}



B o] o A57)7be] W Al T AFERAANE e Al 9=
AxZP242 TR g SEH @A) T TS T3 & g A Ho] glo] s}
po wHom wxYuh AR FAAT 28 2ol 4o OE AL a 9o m=
T WA EA Ao} olFo] A 9leom oo g Aje AM BEo] Fad Ao
EReEope]

Wy =g 228 42

Figure 2. ¥ == 3}

o
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Table 7. B] 57|k wE 7] %S A H 7}

FEU 10522112)%) C()I(())lgisng Lx a4 b
0714 0.03+£0.03 2.94+2.48 19.32+3.15 29.61+2.02 18.43+1.24 5.60£2.01
3Ng 0.01£0.00 1.87+0.11 15.66+4.61 31.03+0.50 16.75£2.14 4.73+0.41
4704 0.01£0.01 1.76+0.54 16.13+4.81 29.33+1.88 17.86%1.25 4.87+1.41
5704 0.01£0.01 2.20+0.77 19.80+5.04 31.88+3.16 17.61+2.09 5.84+2.52
6704 0.01+0.01 2.44+2.15 14.98+4.02 30.75+2.89 16.86+1.47 4.64+1.43
N4 0.01+0.01 1.93+0.52 17.23+£5.30 30.85+2.02 17.33+1.65 6.12+1.48
8714 0.01+0.01 4.04+3.98 21.00+1.72 29.94+0.28 18.63+1.89 7.14+1.04

[e]
S 21 g-o] S YE+= L3kl W =(Lightness), a*x#t=< YEIH =
= (Redness), b*3ts e = A% (Yellowness) S =443 v 577kl 9985 Wk

MZ FAREE gs WER

z %
= =

Aikol Al S8 HIATH o= H|FV|ro] AFE A& XA WAYS = Fio &
- =5

20

X

al

AN

Rl
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Table 8. W] 57| 7tel W& =AEAH 7}

H]-57]3t AT SATER =ATH BAE57F AFA
0 2.00£0.00 70.5+3.53 167.50£10.60 133.95+£12.66
3 2.00£0.00 77.33£1.15 183.00£15.87 149.93£12.79
4 3.67+1.22 84.89+23.97 195.00£28.57 156.69£25.10
5 2.38+0.72 84.06+16.36 219.69+38.42 179.21+31.90
6 3.33%£2.03 79.17+£10.73 201.89+33.16 162.59£25.68
7 4.50+1.76 88.17+14.47 250.33+30.16 199.90£25.66
8 3.00+0.00 83.67+22.74 219.00+36.50 177.36+£30.81

AARR 570 wet vs § ESE wREAS SAEFEEIMAPE YEA sERAdS

= [}
AFA L] 49 v 370E A 2.0040.00

AAstdon 1 AFE Table 89 e S =)
F wkow H&7|zte] Ao wel HA F7HES HATE vl ST ko] FUHE me =
AR 2 Aeke welth w§717ke)

Mg gEe] hE mA KAEYS BHAQC (Table 9) MIKEE7 AT vkl A ] &3
&, Shz ol&WeVh MARSE A9 Phvt wA fAEO, B 248Ee Drip
loss FEAIME AFoke] e vlSErke AWHE Kol BAHE Qe T Pl
Wtk 4% zelAel wAGeE £EFS Y57 A% Cooking loss 3 FERAAE
AFotel ws) HgErke wEe] ZAge] A FAHAL. o= HMFFs ADE wAT

Table 9. Bl & &k & “A9 454
Drip Cooking
pLli 20 Y loss(48h) loss L a B
7w} 5.56 0.01 2.11 17.15 30.36 17.62 5.33
>u) S +0.27 £0.01 +1.41 +4.09 £2.21 +1.64 +1.80
H S5 7} 5.57 0.01 2.70 17.76 31.22 17.11 5.23
= +0.14 +0.01 +2.61 +5.22 +£3.08 +1.65 +1.91
s 5.72 0.04 4.24 20.73 30.40 17.99 5.76
> & +0.06 +0.04 +3.40 +4.47 +3.08 +1.64 +3.46
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o] =AEAS BA3Y] fste] FAEEAH ALY #A
Aol HEF5HS EAsATE (Table 9.) A, v £xo wWE EFE & Hrigiden) 1A
S9 2%, IBSH 35, 1C5F 5%, 2A%SH 55, 2BS5H 7F, 2C5H 3F=2 =AHFAJY}. gy
B oS4y §Fo] Hojupx egkon] TS5 Ho AFSoHS AU vS U A EE
59 HESH A X479 I'BEF 15, 1'CEF 15, IAS T 37,1BSF 15, 1C5F 15,
2ASH 75, 2B5H 15, 2C5+ 1652 283 S2Fo] 584 SAHHo A9 SHo F1
F ZAEAL o] T HSALFTII APEFEo AF, S, T AE UL ANEEE
of Hla] =AEHo] gt EAE )
Table 10. M| S A& %0 w2 A9 FHFewH4
Al 1"A 1'B 1"C 1A 1B 1C 2A 2B 2C
1
(A FH}, 25 - - - 2 3 5 5 7 3
H| %)
2 30 ; 1 1 3 1 1 7 1 15
GlEx )
4
Gume) 2 ] ] ] ] ] ] ] L1
2 A{ALE Y 714 S 20kg7]E 140009004 175009 AmjE glow B &S H{gow
s AFRE Sl AAolt dA Ul WSS BHor Fosla Y= AFRE & H[SA}
BE o]gste] FAE AL, TS dolA FAE e 5 AEANRY o] Aot A
H AR o] Au7bA-& 25kg7|+ 11,500~12,000€4 ) FAmje 2 o}, uwE 2ol @y BAS
A= ANYE ol v SIS AHok 3t & ALALR L] H]&o] HA FrllA Al ALE

olth. MES fsiM FrElA LdL23]] FFAIRE FoldH 13 HolA
Skge] &5 ALR7ZF HolHW, & vie] TS NdESt 31#0}71 sl A= 206kgAt® 7]E 48%F
FSEE/A Aan[EE v Eo] SHrtdo]l Ao dn. ARt B ASAY A
9,000kgell A= Qo] HEFE HEAHo= ’6‘}%Eﬂ oA zel A= AR ey
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H

7] ke A

ﬂ
U
o
N

T

o)
HH

Bl $5ol £5

2012; Devine, 1996).

b ek (A AE,

S

0
HH

o

Ton

=K

). L %2

<, 2012

1997; A%

2008; Badiani &,

L=
o,

ofz Tarrle] Tt o] A A

thCs B

Yo, AMSFFE 20089 @Al 27,881 Wl

(e}
A

ok
=

ot

ARSFS7E 19994 5084594 Hlaake] ok 10 Abele] 550

1555, 2009).

A
al

-
1

ok
£

]

7} Zohste, ol

A

A= Algle wE Ao ok v AA Aitup F ok

e 7
3} A

to

oA

T

olo

|

EIVAR=S

o]

el

o]

N
T

95%+=

2006).

el

gyt A= Earzjo] o

o
-+

ow &

al

=
T

, 2011) A

2]

2012).

o, o] F TI9F 7} AFE-AATAAN ZFHo] M9

)
<K

, 2012).

2]

7}
Hgo] B il(Rossier?t Berger, 1988) @71 17]eh=

E

3

13.04%, 253 8.8%°oZ YElHTHFAHE 2

A x& 7

ﬂ
Np

Ho

2006). whebA]
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oHA
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ol
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N
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AF7 et A
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InN

A2l ekl
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=2

Z Hyr AT 322kg+22.63°0. 2 U EFSETE
Ao AMgH AlRE sPARAER 2 FAARE TEHoMAFH A AMRE ol &St =
AR olgelel sto]Febs xS BFE I A%t o gHAUG A TE 5408 ARE
MEE Absef vl Sul dgo R JdE ARV AREE QAT Table 11+ 23 A bS5
A RS JPAEEE JEU
Table 11. &&7 % v Su &AL s JEER
R - &u HEAR H| S ubd §AL S
aw  materia Min. Max. Min. Max.
CORN GRAIN(USA) 25 35 25 35
MALT SPROUT PELLET 35 35 3.5 35
CANE MOLASSES(LQ)-LOC 5 5 5 5
WHEAT FLOUR 6 6 6 6
WHEAT BRAN(LOC) 15 25 15 25
SOYBEAN M/L(LOC) 10 15 10 15
PALM KERNEL MEAL(IMP) 6 7 6 7
CORN COB 6 7 6 7
FLAXSEED 1.25(4.00) 2.0(5.00) 1.25(3.00) 2.0(4.00)
ENERFAT(Ca-TALLOW) 0.5 05 0.5 05
ANIMAL FAT 0.7 1 0.7
SALT DEHYDRATED 0.8 0.8 0.8(1.2) 0.8(1.2)
DCP(19/17.1/90%) 0.25 0.5 0.25 0.5
LIMESTONE(1mm) . 1.8 . 1.8
CALCIUM SULFATE 0.165 0.165 0.165 0.165
MGO 0.1 0.1 0.1 0.1
THREONINE(98%) 0.05 0.1 0.05 0.1
DL-METHIONINE(50%) 0.1 0.3 0.1 0.3
L-LYSINE SULFATE((b1%) 0.3 0.7 0.3 0.7
TOCOPHEROL(VIT.E) 0.05(0.5) 0.1(0.5) 0.05(0.5) 0.1(0.5)
VIT PREMIX(CATTLE-2) 0.1 0.1 0.1 0.1
MIN PREMIX(CATTLE-2) 0.22 0.22 0.22(0.3) 0.22(0.3)
BIOSHEP 0.075 0.075 0.075 0.075
HI-DAIRY STARTER(S]) 0.1 0.1 0.1 0.1
PRO-FRESH FLAVOR 0.03 0.03 0.03 0.03
TOTAL COW 0.05 0.05 0.05
Agubs 2x6m 2719 Pend 154 &3t A&tk AnFeE 2H/0F T A
NSt o, 2ARE AfdelE AASGd, Agl AEH ARE g 2
2A4RE Fold F 5FARE Folagth
b 2Fe A% 24 3
FTgutel v S ErE 4D 5ok 9o FoAH FE uEt ALRTF 59 H
ARE e S48 AAE ARAARS Aetadnh W& E
g, SANEAS 2HaAch AFFEe A, Aw, W, 11, F
— 32 —



T, Aubgoln A7+ MyLab30 VETE o] &3sto] 13M4 S5 X5 SA A

b NS _ a'ﬂ]“’ bS], ¢Bel, dAF, exxT, fEfT
o LT T . - R 23 g
3, 244, 3:1%, 4497, 594,
6: ﬂdﬂ TRAAG, 8:ar%, 9:a%, 10:78 7
11:53%%, 12:5A4%

S&rtel HSH gt HSAE A T8k FA R FHT o= Aol YEYA
G okth. AN HlSulol A A FAom Wst= gIAAN FF F91, F49 WS UEwt
A7) F7Hge] wet SUkste Ao R YEE T Table 25 BS7]3te] ©WE AT W
st YERUATE S&nF bS5 Ade A9 LA SAA 330kgelAoH, 47149 > HSAH
ZTA AFo] 3Bkgo R 457)2 ZF = Ao Z YERG T (+xP<0.01) B S gulo] H] %8O
2 g ALEE Hod A3 1A SAHA 266kgo® SAEJL, Y F HSAD F

8A] 319%kgo = FAHHUT. o] A3} ¢ 53kg7tF 7t AL = YEE T (+xP<0.01)

2o Eo AFANE olgdte] AW A ol Lewol WA WD AW Aols

sho) oleld Al e ol g % A8 AH AR o] Aol shmwl AEol
A oo gagel ARE, vSute] 4% Ao uEA e oA MEARE FoIF
ZAlo] o wA veht o Sgvlel mgAerle] gz} was ¥

o o
W HFHEGor JEE ARE ATSIH Bedol s Aew YR

FU

oo ot
o A
fooX rfr

i
av)

Table 12. Bl=7|3el] wh& F&vkel Hl5d8nke] AT Wst

1714 2714 37h4 44
S&vH A AT 330+17.53 348+16.62 366+7.84 375+4.55%*
S8 x) 332+20.73 335+23.66 349+22.47 359+21.3
H]S- 8P A ) 266+17.55 280+18.7 299+20.54 319+25.42%*
]S 8Ktz 313+15.52 335+18.7 348+21.54 365+26.42

=4 A3 UNLEAEE 470 LA 717 EX]HJ-O/] FA = mu A ZF71sf
4 =AHA 1.5mm+0504 4719 F v SFE5 A 26mm+052 1.1m<=
2 "7l = vuste] AR FAQ FUbE dEE A 22
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(kg)
173.73%4+28.66
251.672+£20.55

145.06°+18.49

5%

EAFTZF
(kg)
214.39°+35.66
183.14%+23.27
330.52+36.06

SAEHE
(cm?
83.86%+15.21
71.57*°+12.45
131.5°+0.71

o

A4

SAEFA
(mm)

s
a

2.96%+1.54
4.29°4+1.03
2.022+0.21

=

R

A% Abeh
A 7w}

Table 14. & E ] o}

w% amg:w ﬂwﬁﬂﬂw m.z:moﬂouu%ﬂn
BN e T A _ Oul: S S . N Ho B
- X |5 = 2 ww g P M
o O cURmI Ta 9 9 & T N oo ey o N = ¥ W g
XY iy X = M o o © 1ﬂ ‘El Ay = \YITL_ﬂ ,HL m__A DT =0 L —
ur X B M W Wl = I 5 ° N o uﬂwm ~ e
- S - - < ~ ;
T ®  m T N i T RTDH4BTE
MoHe 0 g e L zm SR S Mw B
ﬂj ) . o) X ul ﬂN ‘ﬂOl
il =3 -
T %Mﬁﬂ < ] ® Eéh@r% wuar.moiﬁi@
(e = I B | = Xy . g e N 2y
yilsy N —_n o= B O ~ © o - o T w X B2 %0 TR
CCINS Nomgl £ H o 2 b B ooy T U oy
T g E B o SI = R
T S L (PN TANW o PyuoToa B
of v H T N nm o O 2\ o 80 = 5 4 T 8
LA R S o M E A s oF R
SR EEE B A -
DI s A S %_zqudrﬂﬂmAﬂo%%
T FoRER Rk NI w3 o
CHGE =0 = ® g K ® o= o ® CCRIMEE= RS il
AR i ) il " n a9 mo 1O o (- A <8 i _ i X
® . oW E S 8 @ Poor op = T e 5
o ro N = iy Fla = = i~ o H o o N
Mo ® o B AR X ™ g H H O+ oy A opp W S e o — ml
M B o R w2 FR ool &g’ 0
T EO T = ) = Nr o 1;0 i S e = [SLTS)
s e T o W F o M o oF U o T £} Nz = I %
T e ANl O
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X JMJHL Bl El W oW 7@%%&HA%TI@@|%$‘
o) o@ ™ _,ﬂ o =y = ﬂ/m N o W B oo Mo = & ﬂ_rmT ) ..m %o W T
A I ) » o N ) . )| ) -~
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o 74 % 80°C &= (kmc-12055SW1, Vision Co., USA) A AHF%=7} 73°C7 =2 UHU}
A 7143t & FAE SAst WMESEZ YEUAY. 4 SAIE ddste] dHs 308
o ¥7]%o =%A]Zl & Minolta chromameter (Model CR-300, Minolta Camera co. Osaka.,
Japan)S 392 HbEE-&lo] Lxgkel ™ X (Lightness), a*#tS YEMH+= A2 %= (Redness), b*#rS
el = 34 E(Yellowness)E =743} Table 169] e T
Table 16. 5 %<l Har]e S2H7}
H(24h) FEFU Drip Cooking Lightness Redness Yellowness
P (mg)  loss(%)  loss(%) (L*) (a%) (b*)
Mean 5.59 0.01 2.54 17.31 30.59 17.43 5.26
Standard | oo +0.01  +2.12 +4.87 +2.77 +1.61 +1.84

deviation

AFpHE 55010258 wehgonl, ol FHHE olgste]l Ewol fusol e £

=243 0.01:0.0lmgl.E et ol 71E9 A9t FAE AEFS ElubWlth(Seong 5,

2006). Drip losst 254+2.12%% O & o dls] 53 AS Jest ¥E(L), 44 % (a),
AT (b)+= 22 30.59+2.77, 17.43+1.61, 5.26+1.84° & FE}GE

Table 17. &37]9] A7+ =4

Hardness cohesiveness springiness adhesiveness gumminess chewiness resilience

Mean 32.32 0.59 0.84 -2.95 15.43 12.38 0.13
Standard 4 ¢ o +0.81 +0.88 +2.39 +4.92 +5.33 +0.02
deviation

Ta7]e] 22 7E Table 1791 YelWlch da7)7F 2 Ad A E = 22A0S S48
Aot M =AH 3 A5E AT 27](1.5x1.5x1.5cm)E A2 3 Rheometer(compac—100,
Sun scientific co., Japan)E o]-&3to], 7}d® A &9 7% (hardness), &3 Al (cohesiveness),
2 A (springiness), ¥4 (gumminess), 2HAl (adhesiveness)S =743ttt S84 =

A
SAst=d ot W F styoly Wy A u S YElE 4 XE(hardness)d 1t
323248202 2 L}EF:
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(Table 19, 20).
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Drip Cooking Lightness Redness Yellowness
loss(%) (L*) (a*) (b*)

loss(%)

FFU
(mg)

pH(24h)

4.74
+1.11

16.00
+0.62

31.82
+1.65

10.69%
+5.44

0.00 0.92%
+0.56

+0.00

5.72
+0.24

bt
Plo

5.68
+1.87

18.16
+1.78

30.13
+1.93

16.43%
+3.33

0.00 2.61°
+2.15

+0

5.61
+0.27

o
Hlo

—

5.18
+1.93

30.98 17.15
+2.97 +1.51

18.04°
+5.08

0.01 2.70°
+2.24

+0.01
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+0.17
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Table 20. 2530 W& A7+ A

hardness cohesiveness springiness adhesiveness gumminess chewiness resilience

I 27.18 0.51 0.71 -2.82 14.19 10.05 0.12
=3z *£11.99 +0.00 +0.02 +2.05 16.67 +4.48 £0.00
1 31.82 0.47 0.75 -2.34 14.97 11.64 0.12
=3  £50.50 +0.07 +0.11 +1.39 +3.37 +3.53 £0.00
2 32.92 0.64 0.88 -3.20 15.68 12.75 0.13
=3 +5.08 +0.99 +1.09 +2.64 +£5.43 +6.02 +0.03

Ll

EHEY
BN W ok bom oA m
8 6 06 00 0 0
e o o o o & o o

A+

wW== 3.4

Figure 5. ¥24 255 ¥+ ¥X%

o[ﬁ
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i
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zid

El 2

of
>,
rl

Figure 6. &i17] Sd 534
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o Bk ols) HFH

S¥ewd pH FA/S Wo] F2 Ax &sdth kAR, 459 Be#s SAS= Drip

R, —
loss@=20 44 SFeHol $ers SARS A vewon, A5 A WAyt
FEFSs SAst7] flal AAIE Cooking loss@i 54 A3 Aelede SAHzel =A Y
Stk ol= Aflswel Bt | el B7] wWeelet dddEn

H(24h) FFU Drip Cooking Lightness Redness Yellowness
= (mg) loss(%)  loss(%) (L*) (a%) (b*)
ASZ 5.52 0.01 2.29 18.23 29.61 17.23 4.89
°H +0.31 +0.01 +1.81 +3.87 +2.06 +1.29 +1.71
BE=2 5.61 0.02 2.73 19.55 30.30 17.15 5.43
on +0.18 +0.02 +2.31 +5.58 +2.49 +1.60 +1.37
c=E= 5.59 0.01 2.77 15.76 31.87 17.62 5.53
o H +0.12 +0.00 +2.39 +4.61 +2.84 +1.89 +2.21
SFowel WE A7 FAS AHEU, A5 HY hardness(BE)7F =A SAHEH A
ol sl va A% A mAUAE FRel oko] wol WY ARz wuHoh &
Y539 H9$  cohesiveness(2FHAl), springiness(§H2A)SAH e E o] Fro] ko,
=]

adhesiveness(F-23) @52 45 s Hol A 43

EHE%
€

=0 28.8 ‘ 23.7 47.5 ‘

Figure 7. ¥117] %53 X%
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Table 22. % wd wE =47t

hardness cohesiveness  springiness adhesiveness gumminess chewiness resilience

A 34.26 0.46 0.68 -3.85 15.46 11.14 0.12
= +9.28 +0.09 +0.13 +3.39 +5.07 +4.27 +0.01

B 32.49 0.49 0.73 -2.71 16.07 12.35 0.13
=3 +7.82 +0.05 +0.10 +1.32 +4.05 +4.35 +0.02

C 31.67 0.73 1.00 -2.53 15.12 13.14 0.13
= +7.57 +1.21 +1.32 +1.84 +5.36 +6.42 +0.03

A7hArel HE Al oete] B

= F pHEY A3 FY we @ vdehlE SEe 1B
2493 1°C, 1B, 24538 tha 2e

i
o
I3

Drip loss¢] &4 Z3¥ 1B, 2C, 1C, 2A7} t4& =2 3S

Ui @ S Uetdio] A9lswol steleael Hshe] B ol
%,] ZE Ao wAYL = FEFHS =Hs7] Y3 Cooking loss?
How, 2C, 1C, 1'B, 1'C7F @A SAH A 259
el = A2 = (Redness), b*ak

2sret.

A3} 9B, 2A, 1B, 1A7} =4 =4
A 443 YepdlE Lxgkel 8 E(Lightness), axgtS
© FHME=(Yellowness)= HFew 4 DA #ol=o] UA

el 24 A9
4
!
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Table 23. #%F S5 WE $AA

H(24h) FFU Drip Cooking Lightness Redness Yellowness
> (mg) loss(%)  loss(%) (L) (a%) (b*)
1"B 5.9 0.00 0.52 14.54 32.99 15.56 3.95
1"C 5.55 0.00 1.32 6.83 30.66 16.44 5.53
1A 5.77 0.01 1.70 17.69 29.43 17.94 5.28
+0.35 +0.01 +0.39 +3.32 +1.35 +1.62 +2.19
1B 5.44 0.01 3.67 18.43 30.82 17.56 5.93
+0.25 +0.00 +3.02 +2.90 +2.88 +2.54 +0.57
1c 5.55 0.01 2.68 14.05 30.41 18.75 5.92
+0.12 +0.01 +2.37 +2.36 +2.04 +1.69 +2.28
oA 5.39 0.01 2.56 18.46 29.70 16.88 4.69
+0.21 +0.01 +2.14 +4.19 +2.40 +1.00 +1.52
9B 5.64 0.02 2.44 20.73 29.69 17.20 5.42
+0.06 +0.02 +1.92 +6.63 +2.40 +1.26 +1.59
9°C 5.60 0.01 2.87 16.72 32.44 17.32 5.40
+0.12 +0.00 +2.49 +4.64 +3.02 +1.91 +2.32

=A4 F4 2 SAEHE s A7 EA4s AAEAT(Table 24) #4123
Hardness(ﬂ )57 #& 1Bswol 37.22+27302 b =gkomw 1°C, 2A, 2B7F  2C, 1C,
=L = S i cohesiveness? =74 A}
%@HLlBlEW%%%E%WﬂMﬁﬁlC2B1A2AﬂUH:%%2”%H@14ﬂ”W
springiness(§t&A4) o] A A= 205 F°] 1.09£1530] 714 =4 A Ao 1B, 1C, 1'B,
2B, 1A, 1'C, 2ATH TAZ AU Atde] &S AAsIAS W =71+ 34
(gumminess)e] =443 1B, 1A, 1C, 2C5H°] =4 4=y, 2B, 1B, 1°C, 2A5H°]
tha g SA FHA ASs AFHA DS 2 (adhesiveness) 9] A A 1'CEw©l
7V A SAEJeM, 1B, 2A, 2B HOl S TH2E UEHET ol HE 2C, 1C, 1A,
1'Bsd< ta vA A5

0.0

3.0

0.0

250

200

FHE%

1+4 1+B8 | 1+C 18 18 | 1C 2.8
|m=_1 0.0 1.7 | 3.7 B 5 5.8 |11:|_2 20.3 15.3 | 35.6

Figure 9. ¥x4 HFsv34 %
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Table 24. HF =l W& =23

hardness cohesiveness  springiness adhesiveness gumminess chewiness resilience

1'B 18.70 0.50 0.72 -1.36 9.47 6.88 0.11
1"C 35.66 0.52 0.69 -4.27 18.91 13.21 0.11
1A 28.66 0.46 0.70 -1.89 12.92 9.88 0.12
+5.59 +0.12 +0.16 +1.66 +3.16 +3.41 +0.01
1B 37.22 0.49 0.78 -2.83 17.98 14.41 0.13
+2.73 +0.08 +0.13 +1.59 +3.96 +5.02 +0.01
1C 30.85 0.48 0.77 -2.39 14.68 11.26 0.13
+2.77 +0.03 +0.06 +1.14 +1.71 +1.08 +0.01
9A 36.59 0.45 0.66 -4.66 16.52 11.66 0.12
+9.68 +0.08 +0.13 +3.64 +£5.45 +4.61 +0.01
oB 31.92 0.48 0.71 -2.81 15.94 12.00 0.14
+7.83 +0.03 +0.08 +1.27 +3.62 +3.85 +0.02
2C 31.72 0.82 1.09 -2.49 15.06 13.70 0.13
+8.63 +1.40 +1.53 +2.02 +6.14 +7.39 +0.03

o} EE(AF0E, AFau geBd)e] e §2 Adr

Table 25. 5% 279 7| 25437}

H(24h) FFU Drip Cooking Lightness Redness Yellowness

p (mg) loss(%) loss(%) (L#) (a*) (b*)

PE! 5.59 0.01 2.75 18.08% 30.87 17.34 5.30
T +0.21 +0.01 +2.33 +4.66 +2.80 +1.67 +2.00
e 5.48 0.01 1.85 12.13° 30.60 17.54 5.31
B +0.15 +0.01 +0.57 +2.88 +2.06 +1.64 +1.20
EERE 5.40 0.02 1.63 17.91° 28.81 18.87 5.45
- +0.03 +0.02 +0.41 +1.35 +0.53 +1.07 +0.26

NNZ2FAAAE A& FAE A 437 RARE o R @ FFo] dav]
gS W A=A FAEAS ARSI THTable 25). #HEpHE YEUE 2441704 pH
Talol AAAQ AFFALZE o] Fo1 R A K9] pHE YEFAT
o] 2] 55, FFU(filter-paper fluid up take)®] A% SH& ddsio] 2083F w8t
Asls WHolth FF o= Zol7F YERA] gkgkt
S = Fo W3l 2.75%12.330. 2 HgEo] Fe How =4
HAH & 7MY F fElEe R B3 AFA7E 18.08%+4.66, Al 12.13%+2.83, © ¢
By 1.63+0412 AFuprt 7HE 43 R4ES YERWTE 7FE 73 (cooking loss)wA] A
I ATl 12.13+2.88% A F4HF(18.08£4.66), W el B el(1791£1.35) Kt} =¥ £ WA=

540 9

=5l

d
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2 S5Fe] AA Jebgt. SASAAAM = FF53t FodQ0 Aol yERA] gkt
Table 26+ #FH¥ Za7|e =247 54 2345 Uepddo,. =248 55 718 s83 4
% (hardness) 3ol te B o] 2849445608 FAH o & FFo vls] A& gho] @&
RAor ZAFR oY, B AT Algd Hyrge 252 BHFEs A7) i &5 37t
#A0] ool Hop @& Ao weHr)
Table 26. EF¥ Hwa7]o] =3t
hardness cohesiveness  springiness adhesiveness gumminess chewiness resilience
P! 32.35% 0.61 0.86 -2.98 15.47 12.54 0.13
T +8.57 +0.90 +0.99 +2.47 +5.25 +5.77 +0.03
e 33.28% 0.47 0.73 -3.03 15.60 11.49 0.13
ha +3.24 +0.05 +0.09 +1.73 +2.40 +1.76 +0.01
EERL 28.49° 0.54 0.77 -2.69 15.42 11.87 0.13
- +4.56 +0.04 +0.03 +1.30 +3.72 +3.39 +0.01
gk, AE(GFA, AA, Ao mE 2 AddEA
Nx5ARAE Fo BAR 40 $A9E wgon A% gue] EASA HA
E9E GBENE ANAKG(Table 20 Fl WE FAR EHAAT ww G0
FAI AAuel] vls] pH7F =A 54 AT 2159 B4AS UER = Drip loss9 35 &
A AARRY Drip loss7F 7Hd =41 S AT o= A Y 2.28+1.36 Hr} oF 1.19 =&
gom ebzlol Wa) HsHo] Wolde &9l @ 4 YTk Drip losseh Ae Ho] ze Al
Ao Ao s FREHEHS A3 Cooking losse] 3% 22 Ayl obzlo] Axulo] B

2ol e @ Fol Fes HEsta

%
i
)
I\
o,
it
32
rlr
=
o,
o
no
PO\
Lo
1>
Ho
o,
M,
>
o
a
N

%
N
=)
M
S
™
el
2
i,
Y}

H(24h) FFU Drip Cooking Lightness Redness Yellowness
= (mg) loss(%)  loss(%) (L) (a%) (b*)
o} 5.49 0.01 2.28 17.84 30.27 17.78 5.16
A +0.20 +0.01 +1.36 +5.16 +2.33 +1.73 +2.18
231 5.43 0.01 2.70 17.39 31.02 16.62 5.16
T +0.19 +0.01 +2.49 +4.35 +2.94 +1.62 +1.73
AR 5.42 0.01 3.47 14.31 31.46 16.11 5.41
+0.22 +0.00 +3.17 +6.16 +2.35 +0.37 +0.17
o] TAFAEA WA= FFE F4E7] st 247 A4S AAISEAtH(Table

=2 YellE Hardness(FE)e 4 A3 AAvp7t 74 =4 A
oz FAEAT. o= A5 AFHA AAve] Sdo] M Tt
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lﬂo,oﬂ.w B < < T mﬁiﬂgeﬂn (;Ew °
o X 7] ) X o T ol = oy M )
i = . =
Fr5s 2 |%F ¥ O] TZ28233%4 2
w Ll oRR - i) x &% XA =

7.40
6.68

Maximum

3.63
1.68

Minimum

ol 7V =2 ¥ 407+1.3DE

standard
deviation
1.79
1.20
- 44 -

5.34
3.43

mean

ol @ thil 4 ¥ ¢1th(Table 30).
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Minimum Maximim

star;da}rd
deviation

mean

7.40
6.43
7.54

2.16
1.76
1.68

1.82
1.37
1.59

3.52
4.07
3.95
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Table 31. A& &

standard
deviation

mean

2.67
1.36
2.89
0.66
1.14
1.34

5.52
5.13
5.50
2.73
3.55
3.72

f fz fo Az ro o
to ulo o bl o bl

< M O <€ MO
— - —~ O AN A

Al AAFTE 320kg o, ©AF5200kg, A5

199 tH(Table

)

o]

A (102kg) &

L
a

A5 HE

%

d

A

j
.

Z ]

Al

64.06% % LFEFRETH
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Table 32. &% F9] dukAyg

S|
as

A
A

H 3] H 3] P — | 1= HH A }_X] H(J- ’l_}\i}% g%:
&g A8 T2(%) I E(%) ZHHA(%) (%) _(':70) (keal/100D)

ALl 72.96 1.21 24.59 1.22 0.02 109.45
2] ik 72.16 1.22 22.55 3.26 0.81 122.78
gog e 71.51 1.16 23.53 3.79 0 128.29
-2 34k 70.82 1.13 21.63 4.29 2.14 133.66
K- 70.73 1.02 21.41 6.83 0.01 147.11
ApEuto) 74.99 1.25 22.34 1.41 0 102.09
A4 B A4 73.45 1.05 23.25 2.23 0.02 113.15
7] jko] 69.66 1.12 22.79 4.49 1.95 139.3
=4 54 67.66 1.11 21.03 10.19 0.02 175.85
o} 54l 69.96 1.08 24.96 3.86 0.14 135.13
B A2 67.61 1.18 21.09 5.01 5.11 149.91
Al\] 52 73.14 1.15 22.47 3.22 0.02 118.95
) ob 67.18 1.02 19.97 5.25 6.58 153.48
7| 62.21 0.83 20.56 14.3 2.11 219.37
Zugia 71.08 1.14 22.18 4.7 0.9 134.58
G| 2] 72.82 1.21 22.02 3.63 0.32 122.01
FA SRRy 64.18 0.88 19.69 13.48 1.76 207.2
x| v} 2k 70.12 1.05 21.71 7.11 0.01 150.87
A QA 73.68 1.15 21.93 3.22 0.03 116.77
e A& 71.5 1.11 24.96 2.42 0 121.65
SF 69.47 1.41 26.23 2.32 0.57 128.07
+F 5 71.04 1.26 23.86 2.88 0.96 125.24
SIAHE 71.04 1.27 26.26 1.43 0 117.92
=7k 73.61 1.18 21.19 4.01 0.01 120.87
Ax CRARS, 71.02 1.23 22.93 1.94 2.88 120.71
BA 69.08 1.22 25.5 4.17 0.02 139.66
da7] B9 =x FA 2 AS5E
o3k 59
st FESHE AAFES drhe] 10.75%, 54 8.69%, 54 7.67%, #H] 10.35%, ¥A
1%, P4 2.76%, AE 3.94%, % 7.67%, AEl 2.90%, AXE 16.86%% A = A TH Table
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Table 33. & WA 2 Fod A 2 2279 A&

WEL 59 &2 7 A (kg) 2T =X FE&(%)

Elas e 10.96 10.75
A4 8.86 8.69
A 7.82 767
2] 1056 10.35
FA 15.4 15.10
<A 2.82 2.76
AE 4.02 3.94
& 7.82 7.67
ALEl 2.96 2.90
A= 17.2 16.86

A FESEE AATES AMY 245%, T 0.84%, kAt 3.65%, AT
1.88%, A4 1.92%, A& o] 2.25%, HA4l4dh 3.35%, dwe] 3.08%, o4l 4%, otHsA
367%, EAA 0.49%, AHF2 0.16%, <HFA 0.86%, "h-2] 0.88%, stuko-2] 0.47%, ZH]
7.49%, FAME 51%, G4 6.2%, vk 3.8%, b4 2.76%, AE 3.94%, FF4F 5.84%, &
TN 1.82%, SAMEY 2.9%, =7FU 4 5.04%, A7 6.84%, BAA 498% = 54 ¥ At (Table
34).
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R AT EAsE
& FAke) 22T =AFE (%)
2.5 2.45
0.86 0.84
3.72 3.65
1.92 1.88
1.96 1.92
2.3 2.25
3.42 3.35
3.14 3.08
4.08 4.00
3.74 3.67
0.5 0.49
0.16 0.16
0.88 0.86
0.9 0.88
0.48 0.47
7.64 7.49
5.2 5.10
6.32 6.20
3.88 3.80
2.82 2.76
4.02 3.94
5.96 5.84
1.86 1.82
2.96 2.90
5.14 5.04
6.98 6.84
5.08 4.98
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EEA AT 320kg o™, =AF 200kg, AH& 64.06%= Ut

Btk AlgSe] =A dAls BEA(102kg)E o8-8t w48k tH(Table 35). W 4-91d

= 0. = 059%, k= 1.06%, 45 141%, @Hlsw 1.88%, 85

0.82%. #= 2.1%, 4= 159%, e = 1.88%= 54 HAvt. ¥vreAls WE97F XA ek= H]
&2 1221% % YERRTH

Table 35. & WE=A] W F-od 57 81 WE9 =A &

L W 29 5FAke) w2 ABAE(%)
ez 0.9 0.88
Az 0.6 0.59
Aok 1.08 1.06
85 1.44 1.41
2] 5o 1.92 1.88
83 0.84 0.82
3 2.14 2.10
B 1.62 1.59
== 1.92 1.88

(4) H7] 25 799 §4 54

D] AR B S S0 o] §H AAHFE =FA AAFTES 320kg oM, =AT
205kg, A15& 64.06% = YEPGT AlgEF9 =4 HAAlFT HHEA(102kg)E o]&ste BT A4
3t tH(Table 36). ZFzFe] #& F9lo Minolta chromameter(Model CR-300, Minolta Camera
co. Osaka., Japan)< 3WH# HHESto] Lxgkel % (Lightness), a*at= UYEUE A=
(Redness), b+t UYE = 32 % (Yellowness)S A3t tHEF3F 249 Y=91.7, x=0.3138,
y=0.3200 Q1 FF=ATALE).
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Table 36. 2~8& H9d F24

g 28T Lightness(L*) Redness (ax) Yellowness (b*)

AL el 33.08+0.32 19.37+0.14 6.84+1.81
It 34.93+4.56 19.12+1.42 7.43+0.44
ok} ok} 2t 31.03+0.21 21.49+2.02 8.73+2.30
2 ol Ak 30.50+1.69 21.40+0.88 7.89+0.01
-3 A 34.44+2.24 21.39+2.56 8.66+4.32
2} o] 31.70+2.67 19.90+1.40 6.29+0.65
A4l 2414 31.34+2.44 19.19+0.54 5.96+0.43
7] ko] 34.21+0.74 21.94+1.32 8.94+0.82
. A 33.46+0.91 20.86+3.23 8.33+2.40
o o} 54l 31.26+1.20 22.67+1.09 9.85+2.10
EAA 32.14+0.19 23.62+0.79 10.76+0.78
A\ 2] 32.62+0.19 20.20+0.41 7.71+0.55

7|
b4k 32.73+0.86 21.34+1.47 7.92+1.42
ZH) 36.67£2.91 23.87+0.73 12.19+2.69
FA| 2] 32.44+0.35 21.94+0.58 9.33+0.04
& A4 35.79+3.13 22.15+4.16 10.40+3.74
| w2k 34.67+0.70 21.05+0.84 8.35+1.46
QA ek 29.11+0.90 22.90+1.53 8.91+1.80
A2 A& 31.06+0.04 20.21+1.75 7.88+0.78
. S-FA4 29.76+3.49 19.27+0.13 6.930.16
o ST A 36.00+3.28 18.93+1.56 8.41+0.52
ALY SIALEY 31.17+3.10 19.61+0.58 6.47+1.10
e E=7ry A 34.98+0.83 19.79+0.16 7.41+0.58
o CRARS 33.88+2.09 20.90+1.21 8.85+0.38
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Tar]e] A5 54
4574 (muscle fiber characteristics)< A5AAsE 2 S FAd JIF
2 dHA drt KL 2GR o) FoA don THANFLS A
f o ArIEgE AR 8 =

H A 54 HaE 96 AR 45l mAlGA B
3 AFsklar, =40 WS 2] s A AL A5t Aol o] &35
Ak 2R @A wAEH7(DM 1950, Leica co., Mannheim, Germany)E AH&-3k4 10
stom, Ao WAS =] fete] -20CE At AHSFAT AHH T
AHE myosin ATPase activity® o] 83l 244 ZARAHS AAs &n 2 (DM2500,
Lecia, Germany)S Ab&38lo] #2359t} Image-Pro Plus(Image & Graphics, Seoul, Korea)&
o]-§3to] HHAT ZHAF

=
Larz] Hepd At 54

Z]

i

& Table 371 Weh vk 5 Typed TAFEHEA A7
(area(um?)), A F U =% (area(%)), T4 (number(%))S #2138kttt 2 A= (Type D&

R

Alabo] 481.99+236.27% Shrfe] 4H(445.29+188.83), 4l 2H(452.66+160) K.t} Bo] yEbwt. 2 4

fr

TE AlZe7] del i) e S5E2AAE A5 i Aa7|AE AMMToR o]FojH S A
o2 st oy WA (Typell) Hl&©°] 56~40%= LEFSTE o] = AFSdjAlol] = S 1
2 Aoz JoH)
Table 37. &iL7] F-9d 244 54
Muscle fiber
Type 1 Type O
type
5 0 number 9 o number
area(um”) area(%) (%) area(um®) area(%) (%)
E A2 481.99 59.58 56.31 328.95 40.42 43.69
£236.27 +28.68 +23.64 +41.83 £28.68 +23.64
oruha 445.29 56.77 56.08 358.15 43.23 43.92
= +188.83 +31.31 +22.90 +85.71 +31.31 +22.90
AP 452.66 52.46 47.54 537.67 56.27 43.73
- £160.08 +24.98 +23.37 £159.00 £24.98 £23.37
Figure 102 Data logger pH meter(Model pH-230SD, Lutron, Taiwan)E ©]&3}o] A
o] A% pHE AT Aoty AT HFo v &o] 2 La7|& AMFIEESE7E WA

Fol Mgo] ¥ Ha U AA Y] B etk ol WARH

a7b g3 @71H OALE eh7] wRel £% § AaFie] FEsolw ulAt Uejut pH @
AW ol ERo| FFL Foh B Aol pHEA A% AF BuE WE SE=
pH7F Zststs Zlom FAddth oed Autt EFAdw 9L F7] uie] =iuol

% A3
ek #2449 A7sr Bed Aow wodn)
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Table 38. ¥i17] 82 #5H7}
29 9% 3 =43 o F 7] e
7 2} 2.4°+05 2.8"+0.8 2.2°+0.4 1.8°+0.2 1.6°+0.8 2.0°+0.7
2 3.20+0.4 3.0™+0.7 4.0°£1.0 3.3%+0.3 2.87%+0.8 3.3%+0.9
REhc 3.4%+05 2.6"£0.5 3.0°+0.8 2.4+0.2 2.3"+0.9 2.4P+1.1
H] <o 2.8%+1.1 2.8"+0.8 2.4°+05 2.2°+0.2 2.6™+05 2.67+0.5
;é} s 2.37+0.7 2.7°+0.9 3.0"+1.7 2.7°+0.3 277405 2.7+0.5
A AR 41402 4.0°+0.2 4.2°+0.4 3.6*+0.6 3.29+0.8 3.8%+0.4
SE(F3) 41%07 3.8%+0.4 4.0°+0.2 3605 3.5+0.8 41%+0.5
Z9 4.2°+0.8 3.7%+0.4 35%+0.5 3.3'£0.2 3.0°+0.2 3.7°+0.7
2} 1ko) 4.1°+0.5 3.7°£0.4 4.1°0.2 3.8%+0.1 3.6°+0.4 3.8°+0.4
Z) A 4.4°+0.5 4.2°+0.4 3.8%0.4 3.2+0.2 34%+0.8 3.7°+0.9
W (=) 3.6°+0.5 2.8+0.8 2.0°+0.7 2.6°+0.6 24°+15 2.8°+1.1
= ! 4.2°+0.4 4.2°+0.4 2.8"+0.8 3505 3.1%+0.7 3.3"+0.4
2 HA (%) 4.2°+0.4 3.9°+0.5 4.0°+0.7 3.9%+0.1 3.9°+0.5 4.1°+0.7
=}
Al 4.4°+05 4.0°+0.7 2.8"+1.1 3.8%+0.1 3.6°+0.8 3.5'+0.8
oHgAt 4.4°+0.5 4.3%+0.4 4.0°+0.7 4.4°+0.3 3.9°+0.2 4.0°+0.4
) A 4.2°+0.4 4.3%+0.4 3.4°+0.5 4.0°+05 417405 4.0°+0.7
Ab =t 45+0.3 4.0°+0.4 - 4.0°£0.6 5.0°+0.4 4.5'+0.4
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4
(1) %4 Za7] Arks 98 7998 54 =4

5 A (muscle fiber characteristics)2 A &4t 2 W 2 AHo] FJgks F+= A=
d#A ok EHFS ZAFE olFoA dom, FAFAE AN (Typel), WA
(Typella, Type )2 & & = Utk THAEFS 2G5 A7)0 & AAHAR, §2
< AT AVlEvE 2AFERA J8 AA dFS e B AE dav]e 2ol
zA A 5EAE vlasty] fa AFE fLFel AAT AFEHFH FAE RN =5
o] %0 A FAkwlel A THEH AEL AH st 2EFHS 29 2 UHom =HHgon,
5 5 YA Jadn. ALS 45«01] SAl A AR, A (), sitke](AhE), A
ghol) Ml AH(FA)), %E}El(‘”ﬂ%ﬂ) wEATE)ANA A4S AFHstL 249 2= FAS
2H7] $18ko] Tissue casedl ¥ il @.‘iﬂé‘ioﬂ AA s A 2AMES AFogtuz guk

sfo] Ao o] g3ttt e dHe AAEHEVI(DM 1950, Leica co., Mannheim,
Germany)= A3l 10um FAZ AA o ZHo &% =4S 9] Y3t -25CT=
T8t AeS AgPsR o AHE FAH DAL myosin ATPase activityE o] &3]
Afrzds A8k X“”:L”O(Typel)b dze] Gdor IUAMF Tl mo]o 4l
=0l = ATPaseEs HIAH A7) WA ZH [ (Typell )= FAHd Qo7 Zdd/ o)
Ao mpo] ol I = Q= ATPases =24 = 98 E ol&ste] FATe HY
Fach B438 W-&-S Table 39 o e

“

mﬁ

ol

[e) =]
2 A

Fiber area percentage Fiber number percentage

Type I Typella Typellb Type I Typella Typellb
278 70.05 . 29.95 61.39 . 38.61
2] (Zn]) . 4.16 95.84 . 6.49 93.51
sleke] (AHE)) 23.15 28.75 48.10 27.32 29.51 4317
Tk (I]ke]) 2.86 13.87 83.27 7.85 22.94 69.22
HRAH(FA]) . 12.96 87.04 . 19.42 80.58
skl (skote]) 31.16 25.47 43.38 34.71 25.62 39.67
FE(E A TE) 11.24 23.66 65.09 22.08 25.18 52.74

EAAY FAE]d AT (Type D), WAZA(Typella, Typellb)e] F9jvttt th&
32 Zr)ek MA(FANS AT F(Type Lol &Qlo]l B eFtt. A A
ek A e ozt AvhE(RiE) 3116(%), A (A1E) 2315(%), $E(4
Avte]) 11.24(%), =4I Rke]) 2.86(%)0lH & o] @Wol dojupe F9jol AT



(Type I )7} o] x4

= o (evE]) 3471(%), slukel (AR 27.32(%), -

2l (gna))ek A (FA)F-9 ol A

O
A

AT

(TypeI)e] ©ox &2 Aoz Hol g} el

3

(@A) 22.08(%), F2(F]Eo]) 785(%)=2 &4

= 1A
L LIRS |

o]
AR

SOl A B 4

(Type I)3 WA F-(TypelIb) =R 477}
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z=
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(th @] ALsdiAL 574 23
1719 A}E pHeOl Walel LW E =A317] 984 Data logger pH meter(model
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A s9sw X)) H FAEGEA, 54, aA4Te), 271 FEAFR gere)
BEE FTASY =AEA, duk A A, AR, olgetd SR, deAAE HAAIESA
}.
(1) #=A F4371 58 2 FAL

Za7)e] s HEES dAdsty] & e we AES 97 F lew 37, 259 57
o] TAFAE Adel AR TFHS ALt

A Ee tisle] SERAAAE FEEE FESIAY. EATEFS 25 HGATE AA S
EAZES ZAEA 2, S A WF 7 (Backfat thickness), 54 9H 4 ¢ =7](Loin eye area), <
WA ¥ = (Marbling score), = (Meat color), A% (Fat color), %27 (Texture), &%

(Maturity) ] &2 a3 7|el o8] AgH ks At (Table.47)
FEN 2AAHS gy B o] AFutRt EA S #F(Carcass weight) 541 @ & (Loin eye
area)?] A7|7F 2 Ao 2 YEyth.(Table 48)

Table 47. Comparison of carcass weight, backfat thickness and loin eye area by grades

Item n Grades Mean+SD
3 1 223.33+£10.06
Carcass weight(kg)
5 2 247.60+47.01
3 1 3.67+0.57
Backfat thickness(mm)
5 2 3.00£1.22
) 3 1 77.00+11.13
Loin-eye area(cm?)
5 2 105.20+16.57
3 1 3.00+0.00
Marbling score
5 2 1.20+0.41
3 1 5.33+0.58
Meat color
5 2 5.00+0.00
3 1 4.33+0.58
Fat color
5 2 4.20+£0.84
3 1 1.00+0.00
Texture
5 2 2.00+0.00
3 1 5.00+0.00
Maturity
5 2 5.40+0.55
3 1 48.33+13.57
age(month)
5 2 42.25+13.65

_69_



Table 48. Carcass characteristics of M.longissmus dorsi by horse breeds

Items Jeju-horse (n=6) Thoroughbred (n=3)

Carcass weight(kg) 218.50+9.04 317.67+29.29
Backfat thickness(mm) 3.67+0.76 2.00+0.00

Loin-eye area(cm?) 85.83+11.75 124.67+10.25
Marbling score 2.11£0.90 1.00+0.00
Meat color score 5.17+0.38 5.00+0.00
Fat color 4.00+0.59 5.67+1.00
Texture 1.50+2.33 2.33+0.50
Maturity 5.00+0.00 7.00+1.50

Fo Aol WAT R} folHoR WUTHp<0s. T FHFe 1
J

5
543 @At SARY g9, 2570 4% S0 24w @ATn

i ol

Alber
e FHFe 1579 4% A% WA BANG By 255 4o BNy
o4 o2 WTH p<0.05)(Table 49).

Table 49. Proximate analysis of compositions(%) of horse Loin, Chuck roll and Top round by grades

Component Quality Grades Loin Chuck roll Top round
1 69.93"+£1.04 71.53+1.72 72.53+0.91
Moisture(%)
2 71.64°*£0.82 74.332+0.65 73.512%£1.00
1 4.65%*£0.76 5.57*+2.78 1.96+0.35
Crude Fat(%)
2 2.31+0.84 1.86+0.71 1.51+0.40
1 22.812+0.57 20.60°+1.03 22.88%+1.10
Crude Protein(%)
2 23.57+0.68 21.67°+0.66 22.28°+0.93
1 0.932+0.04 0.84°+0.00 0.962+0.02
Crode ash(%)
2 1.04°+0.13 0.89°+0.03 1.00%+0.03

ab Means within a row with different superscript differ significantly(p<0.05).
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W7ol Sipel mE ¥eW pH A9, nied ue 2AE% pHE 1539 257 &
Fol A 30 #9121 (P<0.05) Aol e AR 2A ek (Table 50)

Table 50. pH, Shear force and Water holding Capacity of Loin, Chuck roll and Top round by grades

Item Quality Grades Loin Chuck roll Top round P-value
1 5.13+0.04 5.88+0.33 5.64+0.15 0.01*
pH
2 5.19+0.15 5.80+0.23 5.64+0.17 0.01*
1 5.877+0.62 12.49+4.88 8.35+£2.58 0.11
Shear force
(kg/c)
2 10.86*£3.46 14.82+4.77 12.44+8.06 0.56
1 51.44+5.12 45.39+3.21 49.21+2.86 0.232
Water holding
capacity(%)
2 56.75+8.87 46.58+5.79 51.60+3.41 0.081

* ¥ Means within a column with different superscript differ significantly(p<0.05).

&ls g,

DA SATERETIeS GEAe A S el Al Alo]o] FAltel e
WA =] o 1A A skaL vk warv]el A A Ex s WAke]l Hol AFHAl ol
frolghk Ao deA vt BAZARNAN = Fd-T5E AAE FAER B0 1949
2ol S wAT 4 gllot SAlH-$ol A= Palmitoleicacid(C16:1) Stearicacid(C18:0)7} &
w1F oAl Aol 7E AR THpP<0.05).

B 7)o A EESIAALO] 62.35, EI AW 3262 EXESX|Hbo] oF 30%°]4 =A YEF
W tHTable 51).
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Table 51. Fatty acids compositions of total lipid of Loin, Chuck roll, Top round by grades

Quality

Fatty acids Loin Chuck roll Top round
Grades
1 3.95+0.20 4.27+0.13 4.08+0.33
Myristicacid(C14:0)
2 3.01+1.45 3.67+1.41 2.81+£1.41
1 30.12+1.10 29.48+1.75 29.20+2.52
Palmiticacid(C16:0)
2 26.71+3.75 25.66£4.00 25.16+3.12
1 11.39%+1.33 12.17+1.74 10.83+2.42
Palmitoleicacid(C16:1)
2 5.36"+2.43 6.64+2.56 5.03+2.31
1 3.58"+0.31 3.30£0.18 3.73£0.39
Stearicacid(C18:0)
2 7.02*£2.05 5.99+1.60 7.10£1.92
1 0.08+0.01 0.10£0.01 0.09+0.03
Oleicacid(C18:1)
2 0.10+0.01 0.09+0.02 0.08+0.04
1 0.08+0.01 0.10£0.01 0.09+0.03
Vaccenicacid(C18:1)
2 0.01+0.01 0.09+0.02 0.084£0.04
1 10.26+3.01 10.36+4.25 11.34+£5.97
Linoleicacid(C18:2)
2 22.45+11.94 19.56+10.66 24.59+10.8
1 ND* ND ND
y—Linoleicacid(C18:3)
2 ND ND 0.02=0.05
1 2.70£1.89 2.30+£0.37 2.65+0.95
Linolenicacid(C18:3)
2 2.81+1.11 3.27+0.96 3.19+1.14
1 0.43+£0.04 0.45£0.07 0.48+0.09
Eicosenoicacid(C20:1)
2 0.42+0.09 0.47+0.09 0.41+0.11
1 0.50+0.10 0.45%0.11 0.4810.23
Arachidonicacid(C20:4)
2 2.90+2.56 2.18+2.37 3.15+2.20
Eicosapentaenoicacid(EPA) 1 ND ND ND
(C20:5n3) 2 ND ND ND
1 ND ND ND
Docosatetraenoicacid(C22:4)
ND ND ND
Docosahexaenoicacid(DHA) 1 ND ND ND
(C22:6) 2 ND ND ND
1 37.65+0369 37.05+£1.91 37.00+2.54
SFA
2 36.74+3.32 35.33+3.67 35.06+2.87
1 62.35+0.69 62.95+1.91 63.00+2.54
UFA
2 63.26+3.32 64.67+3.67 64.94+2.87

* ND(not detected)

% ¥V . Means with different superscripts within columns differ significantly(p<0.05)
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b Tvd TATe dvd R

T SATFHY fEFAQ] SAHY ARt 24 A3 29 =AW A S5
H oAl Aol 7b A A THP<0.05)(Table 49).

oz}t A A pH, 77, Bl T3t o4 2ol gy s4Y A
oA o)Al Aol b AN (P<0.05). AdEL 17]9] dxef #HdA = oz LA
suE SAZY 2WA T Abolo] WE Ao® A tH(Table 50).
(W) Ea7] #3530 Ak 24 v

D7) FFE B B A3 Table 15, ~16. ¥ 2o 5HS FA8tn AlFvhel o
Bewte] digk vluAdy FA4le] ASw= Aol AFurt Ao R = ow(p<0.0d(Table
52) EAF  HAGEe doldE dyBEFe el #foHoem  =A JERH
(p<0.05)(Table 53)(Table 54). TAANA ZA W0l =& A FWHAY F40] =obA oy

3 A7 e RAom Als g

Table 52. Proximate analysis of compositions(%) of horse Loin by horse breeds

Breeds
Fatty acids jeju horse(n=6) Thoroughbred(n=3)
Chuck roll Chuck roll
Moisture(%) 70.53+1.93° 72.30£0.24°
Crude Fat(%) 3.74+2.58° 1.44%0.32°
Crude Protein(%) 21.00+0.91 22.31+0.46
Crode ash(%) 0.86+0.20 0.93+0.32

@b Means within a row with different superscript differ significantly(p<0.05).

Table 53. Proximate analysis of compositions(%) of horse Chuck roll by horse breeds

Breeds
Fatty acids jeju horse(n=6) Thoroughbred(n=3)
Loin Loin
Moisture(%) 72.90+1.01 74.34+0.16
Crude Fat(%) 3.90£1.13 1.15+0.51
Crude Protein(%) 23.15+0.67 23.86+0.72
Crode ash(%) 0.96+0.11° 1.06+0.09%

2> \Means within a row with different superscript differ significantly(p<0.05).
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Table 54. Proximate analysis of compositions(%) of horse Top round by horse breeds

Breeds
Fatty acids jeju horse(n=6) Thoroughbred(n=3)
Top round Top round
Moisture(%) 72.77+0.91 74.02+0.42
Crude Fat(%) 1.74+0.36 1.56+0.53
Crude Protein(%) 22.75+0.87 22.07£1.06
Crode ash(%) 0.97+0.028" 1.02+0.02?

ab \Means within a row with different superscript differ significantly(p<0.05).

Farz] el Wi FF3E AP 24 Wl Ay o)l Aelrt e Ao yEyEy

(Table 55).

Table 55. Fatty acids compositions of total lipid of horse Loin by horse breeds

Breeds

Fatty acids jeju horse(n=6) Thoroughbred(n=3) Prvalue
Myristicacid(C14:0) 3.67+0.87 3.13+1.86 0.671
Palmiticacid(C16:0) 29.13£2.32 26.47+4.70 0.436

Palmitoleicacid(C16:1) 8.78+3.33 6.18+4.03 0.398
Stearicacid(C18:0) 5.07+2.22 6.69+2.26 0.367
Oleicacid(C18:1) 33.97+6.69 30.61+11.22 0.668
Vaccenicacid(C18:1) 0.08+0.01 0.93+0.011 0.588
Linoleicacid(C18:2) 14.53+8.12 21.38%16.17 0.410
y-Linoleicacid(C18:3) - - -
Linolenicacid(C18:3) 2.96+1.48 2.12+0.33 0.379
Eicosenoicacid(C20:1) 0.42+0.06 0.48+0.96 0.309
Arachidonicacid(C20:4) 1.35+1.83 2.82+2.95 0.380
Eicosapentaenoicacid(EPA)
(C20:5n3)
Docosatetraenoicacid(C22:4n6) - - -
Docosahexaenoicacid(DHA)
(C22:6n3)
SFA 37.88+1.36 36.30£4.32 0.594
UFA 62.11+1.36 63.70£4.32 0.594

ANATE A% oA nPeEs Fad 29 F avolth wuvle] mE £4L @
=

watsl fistel $4, B4, WAtk 34 R Htel zAsA

72 p9le] 282 Adsa 37 Fol 308 B wEAL F K4 AR 30 SA 5]
At ekt

R

v SA5H 29 HEOLHS 2599 B4 AT ARG =%
A 5 419 w4 TE 7 %o (p<0.05), = fes
| SA3 QAR =3t p<0.05)(Table 56).

saoll AHglel FEAFA dHr) 49 {FolFQl Aol gle AR ey
(Table 54).
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Table 56. Meat color of horse Loin, chuck roll and top round by grades

Item Quality Grades Loin Chuck roll Top round
1 33.68+4.30 32.7242.95 29.66+0.87
%
- 2 36.08°+3.17 30.78°+2.31 29.13+1.38
1 20.13+2.94 18.45+0.51 16.79+0.79
) 2 19.12°+1.22 16.48°+2.45 16.59°+1.08
1 10.94+2.84 8.65+0.44 7.73+0.36
° 2 10.18°+1.49 7.69°+1.46 8.03°+0.53

ab \Means with different superscripts in the same columns significantly differ at p<0.05.

Table 57. Meat color of horse Loin by horse breeds

Item Jeju horse Thoroughbred p-value
Lx 35.78+3.89 33.03+1.45 0.287
ax 19.57+2.22 18.30+1.71 0.417
b 10.65+2.18 9.36+1.24 0.385

(7) = A4s
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S TR HEE Foan

TrAe] A AMSEES Adddoe] AfAX £4137 RFIDFHC] Wdd EEAE gdo=z
stk EFH X & FolA FAlS FAT F e DEA S PE kEFe EAlES gl
W o AT

o] HR9e] RFIDF ol Wdd /Al =5 2= guri2 stas Mss i 1 5
A ALY ES FAT F A= MAE WFeE AL A THTable 58)

ZAHFTE AFEELE, 8P E & 8777 2AMEAI 254874 o] bIFE
B57471% 5 A3k Aoz AL HAntk. 2AMAT A5 E Nol~No77HA & A9 v
o A= Nos8 Node AlSdE ) & Aol e 3

Ao vehgth oled duk A
B Aow And g P45

2%
%1 NoB} No9el 71% FrHdge] TUHS Susx %
w2} stel wrh Aeke FrAA o
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38
47
52
108
109
119
148
232

maximum

14
21
36
35
33
51
122
151

minimum

SD
8.978
7.993
5.518
16.335

23.371
25.530
11.916
44.636

age(month)
mean
28.54
33.47
39.58
46.75
57.77
76.40
137.00
180.67

24

13
17
12
20
13

26

Head
30
25

Maturity no.
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(3) TsAL A#
A el A

5-hedonic scale © Wz} 27) 531, 253)° e 54, 54,

o] t}5A (Juiciness), ¥4 = (Tenderness), 7] (Flavor), &% 7]

3l 21 tH(Table 60).

AAE agstelel Ars PA9 wom ATSAL. A Ade
ZA G4y ($%) 3 F9l dst
3 % (Overall Palatability)S 37}

- U4FA (Juiciness) - " 211, BE53), wW$ 94536)
- A% (Tenderness) : "W$ A1) - &3 - wl$ A
AAEQ) - BREQ) - UH—Or 12438H5)

- Zv](Flavor) : "j%-
%% 7] 2 %= (Overall Palatability) : "9 &%) - RE(3) - ol$ ==(5)
Is oA 54 (Juiciness)< W AT 7F H4 Bl =2k31(p<0.05), A% (Tenderness)© 5

Avke] b SA SARG =% (p<0.05), v“l(Flavor)«] T wdne > o4 > 54 o
2 ol #3L(p<0.05), TSL7]§Z+(Overall Palatability) &= %{a"‘ﬂ.‘jrﬁl > 54 > A o= 7
E=7F Eob A tH(p<0.05). 2% A5 FHAE A Aolrt gl vrb Aol A %SX—*.

st 40 Ban #
7b 9= Aoz e THp<0.05).

Zzw S g3 B A Ao e oAl

T2 Aoz Yet(p<0.05).

A dlstel B

o7t e A

R

S 2 ESEEH(Table 61).

Table 60. Sensory characteristics of Loin, chuck roll and Top round by grades

Item Quality Grades Loin Chuck roll Top round
1 1.87%+0.40 1.33°£0.15 2.5%+0.35

Juiciness
2 1.82+0.43 1.86+0.36 1.70+0.41
1 2.30P+0.26 1.43"+0.25 3.337+0.67

Tenderness

2 2.46%+0.23 1.58"+0.37 2.48%+0.68
1 2.00°+0.26 1.50°+0.17 2.83%+0.25

Flavor
2 2.02+0.50 1.94+0.35 2.16+0.38

b C a

Overall 1 2.10°+0.17 1.47°£0.15 2.93%+0.35
palatability 2 1.98+0.19 1.80+0.34 2.02+0.50

ab Means with different superscripts in the same row significantly differ at p<0.05.
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Table 61. Sensory characteristics by loin Jeju—horse and Thoroughbred

p-value

=3)

Thoroughbred(n

=6)

Jeju horse(n

Item

0.240
0.392

1.63+0.25
2.50+0.10

1.90+0.40
2.38+0028
2.15+0.32
2.05£0.13

Juiciness

Tenderness

0.071

1.66+0.32
1.83%0.32

Flavor

0.364

Overall palatability
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A AFA AT (76.7%), AFRE 5657(9.1%), HelBel FFo] 87F(14.2%), T =] 1+
(0.16%)%2 Za17] &8 o2 AFAn} H|Fo] =& Aoz e

Wiy 2w AHARIZIZE Bk 20119 2075 (S UlH] 26.64%), 20129 192%(25.0%),
20139 109744 2405(30.08%)7F 5794 F 4% ® Ao ekt
0139 109744 Sgobd e wx 2 E2w BATRE AT 1975821%), A5 55
(10.4%), g8 B2l 1757(7.1%), 47 17(0.4%)7F 5a5HA4 S gt
Table 63. 2011 W S39d 23
(erel 1 =, %)
sns3 s2s3 =of
T2 " == A
1 1 2 A A B C A |53
ETT 8 %6  157| 191 59 60 720 191 0 | 191923
ETI 3 2 0 5 0 1 4 5 0 52.4)
270} 0 0 8 8 8 0 0 8| 3 11(5.3)
~olo} 0 0 0 0 0 0 0 0| o 0(0.0
A% | 11(53) | 28(135) 165(79.7) 204(98:6) | 67(32.4) | 61(29.5) | 76(33.7) R04(98:6) |3(14) | 207(100.0)
Table 64. 20124 24 Sgad 23}
(B - &, %)
sxsg szsg o
T 17 1_:"_ 2 A A B C A %El’l' A
ENEN 4 71 151|172 51 66 55| 172 0 | 172(89.6)
ETI 2 7 2 T 1 2 8 1] 0 1(5.7)
270} 0 0 4 4 4 0 0 4| 4 8(4.2)
2ol 0} 0 0 1 1 1 0 0 i o 105
Ao | 6(31) | 24(12.5) 158(82.2) [188(97.9) | 57(29.7) | 68(35.4) | 63(32.8) [188(97.9) [4(2.1) | 192(100.0)
Table 65. 20139 Wxa 5334 A7(13.1~10.18)
(erel 1 =, %)
sHsg szsg So
T T 1 2 A A B c A %E.l 7l
T 9 3 75| 197|102 26 29| 197] 0 | 197682.1)
SET] 9 3 3 25 2 T 12 25| 0 25(10.4)
FTE 0 0 10 10 0 0 0 0] 7 17(7.1)
+ol0} 0 0 0 0 0 0 0 0| 1 10.4)
H(%) | 18(7.5) |26(10.8) 188(78.3) 232(06.7) [114(47.5) | 57(237) | 61(25.4) 232(067) 8(33) | 240(100)
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FAe ZE&S Adste] S 30 E5¢F F7]F x=EA171 ¥ Minolta chromameter (Model
CR-400, Minolta Camera co. Osaka., Japan)® L=kl ™ %=(Lightness), a*#a< YE+=

A A% (Redness) % bxgks UERH = G4 = (Yellowness)E 374 3H3

T2 (water holding capacity, WHC)2 QA& g]¥ (Laakkonen %, 1964)° =

At o, Aw# 7FH Warner-Bratlzer shear force, WBS)= ZF 919 &8<2 0.7cm
FAL 2HolA EYgor Aoste] AdAH QEgA 230CE AF==7F70Ce =& o
A 7hEeE & Ao A W7bste] dwd % 7] (Tms—-Touch, Food Technology. Co.,
USA)Z 3¥ o] FHAste Adzts ol &3ttt SAE72 load type & 5S0kg &=
3} 3L Crosshead speed ¥ 400mm/min &2 Z}Z} 114 3Fo] A A& o),

Aol FE2 Folch (19579 "ol wel AAgd. Aah E45 9%
methylation = Morrison 2} Smith(1964)¢] ® ol we} H AR o™, PerkinElmer gas
chromatograph(model Clarus 500 with autosampler, PerkinElmer Life and Analytical
Sciences, Shelton, CT, USA)e| fused silica capillary column SP 2560 [100m x
0.25mm(id)] (Supelco Inc., Bellefonte, PA, USA)S ©]83}9 injector % detector =%
Zy7y 220 H 250C o2 A5

(A s HA

5 HAF A8 Convection Oven(Samsung, HQ-Z365BF, Korea)2 ©]-&3Fe] 2307TC o A
203 B 7hEE Sl B AL AR AR2RTF 72~-74C7F 2w AN F st
20 mm>10 mmx10 mn(7}2x  AlZx  Fo)Aar|z g FHE FFHAALY 107 A

GEAGHS e 3=RE 1= Ax), ARG=W$ A%, 3=REF, 1= A7),
OG-S ThT 3-REF 1= JAD), NENE=0S BN BE 3-RF 1=
BUE 4), B ASREAT UF Son%, o 2B A 54 Angen

Fetdn 7 BES 93] SATESHS 4% paraformaldehydeil 4ol 16A17F 214 sk Th 3174
H SATSS ethanol ¥ & xylenel @ X|3+35}al, paraffin # 2] 8te] ¥ vl (embedding) 3} 33
th ¥mjE 22L& microtomel 2 10pm F7 = Zgitl ek 22L& Eekol=o] &8 eosin
dAE vk A Eetol=x& 333w % (Nikon ECLIPSE 80i, Nikon Co., JAPAN)OS =
2000 &2 4008 &= HYGste] BT
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- = 1 5 | 7
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® Z o} 8 9 2 0 19

A Fo} 0 0 10 5 15

ot 0 0 0 1 1

A (%) 15(8.2%) 19(10.4%) 149(81.4%) 6(3.2%) 189

() sdsw(EHANE) 71 -

A3 SAsF7IeS ] 54 9 MIEHE g sHV|eoE AAAS AT vSE
Tazler X e wrieke] AdstE fstal, @iy AbgErhe] AL &S a1 6]
s A3 2% 017 No.29l A No.l=2 ZAs 3, =AW Ee x4

Table 76. 85w 7] WA (<h)
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2WSF — _ _
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1 No.3~4 4.75%~7.56 No.2~3 2~6.00% o|at
2 No.1~2 1.65% ~3.07 No.1 2% o|gt

No.1 No.2 No.3 No.4 No.5 No.6

Figure 28. &l ZUX|eE 7=

4) SUAE 2AWsE 7] Nol(2% H9h), No2(4% HEh, No3(6% mI=hH, No4(8% H]%hH), Nob5(8% ©]/d),
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Table 79. A&% 7l /MAOFHE=H— 3FHEY) Adey 2L Fdz7A ] vx]= 93¢
Holst= AR N o EZ=HX} P-value
M&E No.l 12 10.43 468
M=% No2 21 15.23 4.47 )
AMchad i)
SES NZE No3 7 15.37 539 0.018
BHA 40 13.81 5.09
MNZEE No.f 12 233 0.42
NZ&% No2 21 237 0.51
ohE o S
* H25 No3 7 2.04 0.54 0.315
BHA 40 230 0.49
NZE No.1 12 256 0.37
of = M&E No2 o1 262 0.54 0.041°
NZE No3 7 204 0.62
BHA 40 250 0.54
MNZEE No.f 12 259 0.31
- MZ&% No2 21 2,60 0.38
=0
e NZE No3 7 233 0.50 0.247
BH 40 255 0.39
NZE No.1 12 218 0.36
S M&E No2 21 205 0.44 0187
- M%E No3 7 1.80 0.46 '
BHA 40 205 0.43
MNZ&E No.t 12 293 0.51
e NZEZ No2 21 275 0.49 )
ey h-A =
1= M=% NoJ3 7 227 0.72 0.044
3 40 272 057
(vh) S2S53 7l MA7ITl o3 X xAdg A
D =AEA
B37) $A5F wel BAFE, SAWEA, SATVEA, SUARE, S, A, 247,
HEE 52 2Aadth SAREAE Usel 1533 2550 ne) wahed ot &d #
Sk AFo A SHAGTFo] HolESFE mAlTHEH 2 SAWFAV S Y e Garcia 5(2008)2]
AGFAFe} FAFS A S YEFW T (Table 80).
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Table 80. 55E =AEA A

1" 53 153 2 53
n 12 23 5
= () 209.92°+21.97 227.78°+30.01 263.80°+26.17
S K| g 5 7| (mm) 4.25°+1.48 2.43°+0.99 2.50°+1.29
SA chH K (o) 80.50+9.77 69.70+29.54 64.50+35.69
ZUX gE 4173111 2.26°+1.74 1.75°+0.96
S 5.58%+0.51 5.352+0.57 4.05°+2 22
NI 3.50+05.52 3.35+0.64 2.75+1.25
==z 1.08°+0.29 1.70%+0.47 1.50ab+0.58
Mag 433°+1.15 4.74°+1.68 6.80°+2.86

3t Means within a row with different superscript differ significantly(p<0.09.

a7 SA5EA 1, 2) S dtdiE
Ao 72 e Juarez 5(2009)2 2470

0.64%, AW 2.08%, 3] 1.13%°]% a1
o

1=]
RS

SHAAE 7 Rausded, 2 AF AT ST 0l
8

1%

Ay =AM}
E =i

ol ==+

[e)

=

1_/

& A Zl(p<0.05)7F 3
1F317](Burgueted) 2] 82 72.32%
Tonial 5(2009) 2] Oi?oﬂ o&td U

Mol A 2.9%, AL 225% kAl Bl } 30t Lee(2002)+= 2 %@‘3% 1235w
£ SATAS FREFE 357 FaolA AP B dekon, %o SR ¥
% . grapol 71 Lhehd

1+ 53 1 53 2 53
n 12 23 5
=2 67.12°+1.57 69.65°+1.60 71.962£3.29
38 0.93+0.06 0.93+0.06 0.96+0.05
Z=X| gt 7.882+2.01 4.28°+2.30 2.60°+2.28
ES Tl 22.20+0.73 22.72+1.08 22.94+1.67

3t Means within a row with different superscript differ significantly(p<0.04.

® pH, Avke], 53

2159 pHE 2E 3 A% 59 #4 Wkl dygsk dA7t o] A& FARANA 7
7] &2o] "Ath(Weatherly et al.,1998). 2 A do|A SAGHd w2 @i7] S49 pH, Hds,
BEEE £AE Ak Table 829 2th. 2 FHo] wa pHiz °F 537~544 ¥ S|t 247)
HH 5% Za7](Burgueted) 52 pHE 56102kl 31 =d|(Juarez et al., 2009), o]&= & <
TA%e] pH WU Ay}l =g £k A 520060 Har] 4 T war] 2454
W3t Aol A ] A9 pHE 259 sA7I3F 5t 7oAl ApolE YER A @k,



I oolfrE Tav|ZF v AFEel Hlste] A Aaulee] 7] wjEolta

1t

= 4 o
g w4 1753 (10.98kg/cr) o] 2% H(14.77kg/cn), 3%
AlE] oA (p<0.05) o2 F23 o0& YERTh ShA R 1
2 Ao @ Ebgth Han 5(1996)2 &oll glojA A%
o] §-Fsttta stk & AFAT Tav|e] FEit By {§o4 Aot

5 A

A AEAY 5o

e A FFol shob AF R AAFHl BA 27
[}

o Ax =l Ao

N

Table 82. 554 pH, AT, B4

1" 52 1582 2 52
n 12 23 5
pH 5.38+0.11 5.37+0.10 5.44+0.17
M ehe 10.98°+4.21 14.77%°+504 16.20%+5.26
2 51.48+4.22 53.95+3.77 53.64+3.67

¥ Means within a row with different superscript differ significantly(p<0.09.

o
=
i

Ir
jubad
1o
Ho

§4%53 5 A L (AE) argH(AAE) 2 beg(RAE)S §4
(A2), SAbFHAR)E Fo49 Aozt i Aow et (p<005) 47280l =&
u

5)& 346, ax(AME)= 242, bx(FME)9.60] ATl FTH(Juarez

jsV)

s2
1" 53 153 2 53
n 12 23 5
SA L 33.79+2.40 33.36+2.47 33.30+3.99
SAMg 18.94%3+535 14.22°+3.79 13.58°+5.16
SAMp 9.523+30 6.31°+2.52 6.38°+3.92

No.1 No.2 No.3 No.4 No.5 No.6 No.7

Figure 32. &3 S-27]
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(rl

(p<0.05)7F AT SHE wlaol M EEAEAES o] HQl i}ol—t— SAARE 36.43% 1 A
38.48% 3ol At} Yoo 5(1993)9] Xl ¢ WAk e iRl 38~
39%, Aivi7b 40~44%= =52 42.5%¢9F WISkl 959 514%H T stom Al 39.9%

Hohs b l:":E}J—’— shaint & AT A M = W E A S 36.43% ~38.48% = Yoo

%k

=(1993)0] ® s sfEknle] 38~39% Z=EF3} H|Z=E ARE Yeudch 3 Z(2005)¢ AT
Ao w= l Jde F72 uv|e 14 ws e #FHES st ERY §53 &S oy
Zo] = 289 A

5t Aol fEld 3EAd S420d, ol AnjRbso] X wkst
1 9 sty olggh X W] 7tdes ASsty] wEoletar stk kel AW
| M X)= F3FS B oleic ac1d(18 1)9} linoleic amd(l 2)7F 2 5

== sa 53
n 12 23 5
Myristicacid(C14:0) 47134111 4.203%+0.57 3.83°+1.07
Palmiticacid(C16:0) 29.832+1.83 28.53%+1.95 27.50°+2.45
Palmitoleicacid(C16:In7) 10.20%+1.80 8.573%+1.95 7.69°+3.00
Stearicacid(C18:0) 3.94°+0.67 4.78%+1.01 5.09%+1.57
Oleicacid(C18:n9) 37.483+2.07 35.73%+2.85 33.38°+3.57
Vaccenicacid(C18:In7) 0.09+0.03 0.08+0.02 0.07+0.03
Linoleicacid(C18:2n6) 10.25°+2.40 14.01ab+4.73 16.172+5.21
y-Linoleicacid(C18:3n6) 0.04°+0.01 0.05°+0.02 0.08%+0.05
Linolenicacid(C18:3n3) 2.64+0.71 2.67+1.02 2.73+1.19
Eicosenoicacid(C20:In9) 0.49+0.06 0.49+0.07 0.43%0.06
Arachidonicacid(C20:4n6) 0.33°+0.11 0.89°+0.64 3.042+4.02
Eicosapentaenoicacid(EPA)(C20:5n3) ND ND ND
Docosatetraenoicacid(C22:4n6) ND ND ND
Docosahexaenoicacid(DHA)(C22:6n3) ND ND ND
I SpX| Ak 38.48+2.61 37.50+2.16 36.43+2.17
£ ZS}X| ghpk 61.52+2.61 62.50+2.16 63.57+2.17
= 48.273+2 28 44.873°+4 46 41.56°+6.05
-Ct7} 13.25°+2.39 17.632°+5 41 22.012+7.01

WEeAgds dsd D7) SASFd e ZUWASEE 2AF 28744 A3 Figure
7 2o W5 2 HErt HiasHa AFAAS ST dEA oy, WEe
54 W3lE A2t (Do et al, 2004)3 Fdom, WEia Ao A -FAFol Y] 7HA

H
I vl wEfA ylojA Y, 2P Re 597 dojdti(Do et al. Ngapo et al, 1999,
ot olE Huvt 7tEld= AL S5T7FY ®HEe Jedyg w9 UAE

N
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