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Ak H vl @ AR
014 715 25819%F 2 2013 %9t Hlumate] 1,352(55%)8 A42 o=

i e FAolth AW AF, HEvh BoE olguA Rt @

d

3,249(12.6%)F+ old % &xwnjHox &g uets whA | okstth(Ministry of
Agriculture, Food and Rural Affairs, 2015). A} % %] ¢+ @ &g weto
B LeEste] a7]E ol &she Weto] Sle=dl vt Y SF AN RS A
F7]Fo 2 2000d% 1512075Ed A 2013 % 2148246 0.2 °oF 58% 5 7I=E
7 AHEE vid Frbsta e FAMo|th(Korea meat trade association,
2014). Za7]= e 45 (Red meat) 53 B3

azlek S5A4de] vstete] 2av)E Al & 4 lek(Litwinczuk s, 2008). HaL7]

Jm

e AYa Ay 53], &

= Aol Ax dgoln Ay Ex s HAE vl &o] ETth(Lorenzo T,
2010. Franco &, 2011. Polidori &, 2015). &aL7]ol Au|7} F7FebH A Har7]of
e e A= AYPFHa Jded, 4% F¥ SHEA(Tateo 5, 2008.
Litwiiczuk %, 2008. Lorenzo %, 2013), ==dd| & {2 EA(Franco %,
2011. De palo &, 2013. Polidori &, 2015.), 9ol w2 £AE5A(Sarriés &,
2005. Franco &, 2011), &l M2 SZAE5A(Juarez &, 2009. Franco 5 2013),
ArFA zdo| 2 =i 2 SAE5A(Franco &5, 2014), ¥ii7|e] A wab A
(Sarriés %, 2006a. Lanza %5, 2009. Lorenzo %5, 2010) 5 o2 ¥Ho g wi17]
of gk £Ao] WP 3l

Tarle 2y 9E&o R o] gHoA It HAg S o]fsto] aV|E Lol 4
FomMo FAo] FA FUrh AW HZ &S HAHOE sto] dav|E A
Argtom A Harrle] thgk 1A o] EobAal Qe FAloltH(Tateo 5, 2008). #

ofgrEol, Wylel, T dEe= aEn QRS we %o wuslE L)

rd

Ol
o

rr

aL 9l

F8TY =7kl tHGill &, 2005).

20119 7]F AFEY D7) Av)Ee A7 300802 FAH L AFEU 40



~5070¢] war7] HAES2]do] dth(Ministry of Agriculture, Food and Rural
Affairs, 2011). sFAIRF @A ol Zi7]= FE AY7|Fo] H&s] AHA
UA i FAEE, Fed 7HA Aolrt gl AEjoltt. ¥ 7] wiiel| F7tE

of nFd ] Arke] o] WojAla AR AEA Fde] Tav]EEol

d
i

ofef AAolth H Tald Sd I AES FrifE] AFEuels TEA

o] SHAA AHAY o] WHAEJTHKAPE, 2011). wabs 2 A= uEd o
7] S 3 HAHo) H§2HS AHSy SHEA uE wav|el AlF



II. & TAF

e} H = =
1) 2479 7 2 54

2T TR, T, UAF 54, @ wet oy JhA iR o R BREHAAE
d, Beatty2} Bocek(1970)= <4+ tAIEA I Mol Zol& Red muscle
fiber(4 A 24 #)¢} White muscle fiber (M4 HF)2 F&3F9Th Red muscle
fiberi= 2F3tA tiAlel 2184 @ E Q3 White muscle fibers 8714 thAl
of fElstEE Wyt 25 U AAE $wslE Myoglobing Fe*o] 43}
o] A AMS Wl Red muscle fibers Myoglobindt ko] o} S w1 A+3}
Z thAbel 2] dk whHe] White muscle fibers Myoglobing#o] wrol H] %
A A= 7F g} White muscle2 Red muscled] H] 3] Glycogensh=o] o} & 7]
2 hAbel 83 (Holloszy &, 1976). Table 12 Red muscle fiber2} White
muscle fiber®] As}etA &4 545 vlugh slolt)

Peter 5(1972)2 5 &k tiAEAdd we} 2A4FE TR &5

=7 w23 d713 AF 2eEst A FE Fast-Twitch-Glycolytic®  #7F

s
Sy

ol
2

sy

w7h o whEAL ARSEA-fv1A diAb BF bk 2

o
il

RAL, T r
Fast-Twitch-Oxidative-Glycolytic&. 2, 4% £Z7} =2|w b3}z tA5A ol
sl 24 F 2 Slow-Twitch-Oxidative. & #7313 th o= Z+ZF Brook, %
(1970)¢] ¥7F3 TypelB, Typel A, Typel o alldE ). Myoglobing %5

2 stgo] BS4E 2 AL g HE=d), Typel 3 Typell A
o A= Myoglobinst#o] =24 H|3] TypellBolA = Myoglobinst#o] vt}

K% A H Morita %, 1970). T3+ Type I 3 Typed Aol FWol| RAE7Ae £

1o
&
B
.

)
i)

X% TypelIBHEUY Eok=d, o]= Tpel, TypeOAoA EAMIFH FE7} Fo}
Edu ko] Hwd H&stA o] FojA AAE HQFE Sk AbEA diAle]



st SA7F ¥dh(Karlstrom, 1995). <4179 #F/FE TypellXE ¥83 47}
AR EF371%= =4, TypellXE Typell A9t TypellBe] F7HddAS zt=t)
o
o}
(Schiaffino &, 1996). ©}st 7 el Myosin Heavy Chain (MHC)54
o 93] YeElY+=d, MHC-12 Typel oA 225 A 32 MHC-2a+ Typell Aol
A, MHC-2d¥ TypellB 18]3 MHC-2X+ TypelXolA <15 o] A th(Pette
s, 2000). <A FEOl e} AE thE MHCZF 5] 9lol, 24F P Eol
gl th2 ATPase &4¢] Yebdth(Picard &, 1999). A fF+7Ao wheh AL+

oo AFon AdaHgde u AFe Fdy #dd 5 dvk(Karlsson T,

dlo

(Schiaffino %5, 1989). <4+ 7toll =% &% TypellB7F 71 w=w o}
5

32

2 TypellX, TypellA, Typel o2 5 £E7F wmEvaz HI

1999).



Table 1. Comparison of physical and biochemical properties between red and

white muscle fibers

Property Red White
contraction time Slow Fast
Relaxation time Slow Fast
Rate of fatigue Slow Fast

Myoglobin High Low
Glycogen content Low High
Lipid content High Low
Connective tissue content Low High
Creatine phosphate and ATP content Low High
Soluble protein, low ionic strength solution Low High
Number of mitochondria High Low
Size of muscle fibers Smaller Larger
Z-line width Wide Narrow
Calcium content Higher Lower
Blood supply, amount More Less
RNA content Higher Lower
Sarcoplasmic reticulum Less More
Innervation, surface area Shallow Deep

From Pearson and Young (1989).



&
(Rehfeldt &, 2000). = AollA EAWe|7F & Ryrl, IGFI H+= RN A=

Aol CSAE F7HA17lvbar Hais 3l QltH(Essen-Gustavsson &, 1992). &}A]
7 Berri 5(2007)2 broilerdl] 7hgEAtoll A CSA7F &5 BEoEy d=r ¢
Fopxlttar B sl Aol sdo] 9le]A Total number of fiber (TNF)=
T3 29 Tl sholth. TNF S7FetH CSAE SolA A Asr| el 7t
Stal o &Aool HEFHT(Lefaucheur %, 2010). %2 H| &9 TypellBE
AFE =2 pHell Yol o A& v WHCE 2zl &hal, Type I ¢ Typell
Ao Hl&o] HEFHE ALS ZH0] =& pHE AUA Ho| ALS giAES =S
Drip loss(7}E 7 &) ¢} A& xo] =S WHC (water holding capacity, E.52)

s ZA " EmE, AT TNF Typel 7F S74245 Am7h #opxd

rlo
i
2

ol

il HaE Ao (Ryu & 2005). <AF 54 S4, WHC, =47, vhEH
A Go e]T:EFAAE FggS v x=d Myoglobin$t# ¥ Myoglobin AFs}H] &
A5 EolA oz vrebdth Red muscleo] Z71slH 2149 Myoglobindt s =
7ke} ShA A== Z7F3H(Kim 5, 2010). 28]a Type I o H] & o] Holzd

=4 YEbsStHRyu

5, 2005). T3 ZAHR A7) dojA], 8o & TypellB 2AF+= & HE

5 BE g WolAa TypellB7F smobdas W= gk

N
o
HE
flo
:
5SS
r2
i
-0
)
k=l
s
k=l
s
2
£
A
S

ol
S
&
Ll
ke
i
b
f
W

Typell Aol A% HYx HusYtHEssen-Gustavsson &, 1994). 3+ Red
muscle fiber®] Bl&o] =&F5 IMFE @] =okA™, White muscle®] H|&©] =&
T2 IMFEHEe woldtia Wi Qi Hawng 5, 2010). 3-4 % Henckel %(1997)
& TypellBel Rl=7} szobdg== IMFO] ghego] sobdittal ®astelh 459 <

TE ASEEY A IS UAReE e o] U Essen-Gustavsson 5, 1985).
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PolypetideE ZX|iL A2slH, 20S thazFHul7xE dldidaiLdgss 713
tH(Dahlmann &, 1995; Dahlmann &, 2001; Goll &, 2008). Proteasome= A}$-
Ao 2AZS JNdstE Fad dd 23 Alz=" S5 sud Aot
(Sentandreu 5, 2002).

ool A3ty e A T, 27 AASFHANE S2I Aol =], 458 A
AL S27F SIS S WHCE "ojAa, §41& s pH7F @A v
Y oHRyu 5, 2005). &5o] A Fo g A3y = FoF lactic acid7} 527 =
Aol Ao pH7F ZAdA =, pH7F SAF A 7PAAH, SFHske}
Askes A2 AAR7IA dFel os) A Ha, oL A3 e A A7
A elgo] glo] ito]l &Ax o] WHCZF "o X th(Offer, 1991). H&H A <5
°of 45% pH¥ At Lo wuld WAAHEE Yele S717F fvk(Sellier
s, 1994). B8-S AsS Tullske An[REd A oA F8F fcle]l At
(Ouali &, 2006). Th574d2 AFF 5o WHCSH 25 @ olnt. vbd, WHC]
27489 HF pHE 259 vadol FA&8E 2 =g v a3

zr=t}H(Bouton %, 1973).
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FEvel AuAbE Atolel A Tavl= whER o]l Ha F3 R A4 H] A
w=7F "@old shsAe] Ath(Seong E, 2006). AR L olfr= A&S A7V
Ao obd AFu JEom ARSHAAAGI} ApgFEe] v TE =S
ato]l dojA ofFE S AL vtEds 7H Tav)E AREEr] witelth

SAR H2 wasle] fFyolAe Bavld Fdol FEate] we {gom A

fol

o
rot

{0

}a ol WA 17| Ao} inEo] Z7}skar 9t (Sarriés, = 2006a).
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5 ddslE 7)ol H7] "o 2% 240/t (Du ¢ Sun, 2004; Leon 5,
2006). dwrH o=z AEFMe] Z4L2 CIE Lab Al2=¥lS 714 Wol Algslo] skrh
(Leon &, 2006). CIE Lab Al=§le =4 =1 91L3|(CIE)7F A& AE =74
st HAAQ VlEoE Ligk> WrlE yErH 2 gke] M9l 0~100 Akelo]
otk a'et b'Ee FAAS uEtH, a'ge S A4S vEde g9 i
o E5AE YERE o] g wf HAS yebdoh bate o @Y W FEA
= YEa & #@d W SAs yehdth atek bl WHele - 120~1204}¢]
Zrolth. Myoglobin(Mb)& 5
Agth Heme ring s %ol 2 Ax7F Al ol AXN A%ds 4 & +

t}. Heme ringe 6th S1x1olA 7t=9} 712 Ags & ¢ Jded = 4
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e
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fr
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_In:
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s
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D
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iy

e el Heol Ax7F AdHlel ols] L5 o] WMEtth 6th 9ol =T EA)
34 @il Heme EYQA7F Fer' A el Wl Deoxymyoglobin A e} 7} & o] -84
o] He}Mo]l Hu, HE FIo| EFH 2Zoly Aol Hud FHA]

Deoxymyoglobin el 7} ¥t} Deoxymyoglobin A Bl S #X317] Yafjds Ee
A gbe]l ek Ak w=FEo] AbASTE HW Mbo| 4bAe] w=FF o] &
So| AgMo] Hr} ojuf He] YArtoll= WSt §lar 6th AbElel]l AR}
23t Al At Heme ring® AU A7 Abgts o] Fe?' Aej7F 89 Metmyoglobin
A7) o] Ao g WHAE T ( Mancini %5, 2005; Leon &, 2006). Figure 12 2
9] FHAA Mbel Atsl WS- sl o SAMstE Ve 1"
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Figure 1. Visble myoglobin redox interconversions on the surface of meat

Har]e] A4S HT oAy dAE s A Eo] e, 17hE R Ttalian

1 249 A% A4 7 549 2

>

Heavy Draft horses® A® 7+ &8 3 4
ol YERFA YA, & TF 2FolE WA=, Rectus femoriso A L3k ax
grol zhzt 3821, 11922 714 =7 eEbSEIL, Biceps femorisol Al Lx3ka} axzko]
77y 3413, 9.38% 7Hg @A YUESE o™, bxgt> Recus femoriso| Al 0.938.% 7}
& =93l Semitendinosus muscled| A - 087= 7HE A YEltH(Tateo &,

Ho

2008). 1571¥ % Galician Mountain®} Hispano bretonil #E9] & 7+ vlu A
I} Semitendinosus muscled| | Lxgko] 372602 7} =A UEMSIL, Triceps
Brachiil A 33.37= 7} YA UERstew Tateo 5(2008)°] A7 Aol B2
st Hes HYtHFranco &, 2014) AFE=WAA EFE AlFnh, AFatbete] &
Aswol lewdl "o A5 sAHelA axgte]l 20132 = Tateo -5(2008),
Franco 5(2014), Sarriés 5(2005), Polidori %5(2015)0] <73 A3} z+z+ 11.34,
15.38, 7.16, 12242t} =4 YEFGTH(Cheong &5, 2013). Sarriés 5(2005)¢] A+
g Aol =9 1670 9% Burgueteoll Al Lxgto] 4 I+ xpol& Uetlled
Zlo| Lxgko] 4947= S 52Kt WA yst=d FAA dojA= 717k ¢
Ao dojx= L7IBY ¥ oAFE o= © B2 AAZEEd % o=
HuE 1 AT Seideman 5, 1982). Table 22 o2 AFAEo] A3k &ar7] 9]
FA& YER Folth
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Table 2. Color characteristics of horsemeat

Reference Slaughtered age Breed Aging Sex Muscle? Lx* ax b*
Franco(2014) 15 months GM x HB 24h M and F LD 35.93 15.38 8.07
SM 34.23 16.49 7.70
ST 37.26 15.38 8.02
BF 34.57 16..90 8.09
TB 33.37 17.49 8.20
PM 35.31 19.11 9.38
Lorenzos (2013) 15 months Galician Mountain  24h M and F LD 39.16 17.40 10.97
SM 38.68 18.74 11.58
ST 40.86 17.30 11.17
BF 38.76 18.58 10.90
TB 37.16 19.15 11.05
PM 38.11 19.15 10.62
Sarriés(2005) 16 months Burguete 24h M LD 49.54 12.28 14.32
RA 36.61 13.61 5.51
F LD 53.61 10.26 14.77
RA 34.12 15.47 5.71
24 months M LD 49.56 13.8 14.75
RA 37.33 13.71 5.81

_’I’l_



F LD 50.11 12.79 13.52

RA 69.12 2.61 11.98

Polidori & (2015) 8 months Franca NR M and F LTL 33.57 12.24 8.76
12 months 32.34 11.49 7.87

Seong 5 (2006) 16~20 months jeju horse 24h M and F LD 30.76 15.23 5.37
Cheong 5(2013) NR NR 24h M and F Loin 33.68 20.13 10.94
Chuck roll 32.72 18.45 8.65

Top Round 29.66 16.79 7.73

Tateo 5 (2008) 11 months Italian Heavy Draft 10d M and F BF 35.13 9.38 -0.80
LD 36.58 11.34 0.25

RF 38.21 11.92 0.93

SM 35.32 11.62 -0.67

ST 37.73 10.70 -0.87

VLD: longissimus dorsii; SM: semimbranosus; ST: semitendinosus; BF: biceps femoris; TB: triceps brachii; PM: psoas major; RA:rectus

abdominis; LTL: longissimus thoacis et lumborum.

GM X HB: Galician Mountain>< Hispano Breton.

NR: not reported.
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2BzE AR mEd Ak 450 F- oM Tad e A5 A

Tl AA ] JgS w R Maltin 5, 2003). A& Ao Yol HE Q9A9E
& TAAREA, AAxH, 4o, pH 2¥i IMFE#E SolthGeay 5,
2001; Christensen 5, 2011). ZAA x2S A5 H|wd obg o], WZHATH,

ol =5 Aol FopXtha Halskgiv

Tateo 5(2008) Zar7|olA Ao wE HAdzES Raw meatd A F7
3.38kg, 97 3.14kgo] i1 Cooked meatoll A= 47 524kg, 97 598kg o & 9
2 zpol7F At R SR, 5 H9] Alolol A= Biceps femorisol Raw
meat, Cooked meatoll ] 7}z 3.68kg, 5.9kgez 71 =& e HI,
Semitendinosus muscled)| Xl 27y 298kg, 5.33kgel = 7HF vre FHS YERWTH
Sarriés 5(2006b)¥} Franco %(2011) H3F A Zho] Az e ol gluha
BuxEAqoh kA RF Franco 9 Lorenzo(2014)& &%

7 dEpHA etal RSkt sllel A dgrE AR EE 129 A4S A
npol A A o] 466kgs YEFWIL(Seong 5, 2006), AFEANA ==4 1
o] S Ao A 587kg o 2 A E AtHCheong 5, 2013). Table 4= o1& A

So] uredl wuv)e] AghdS el Foloh

l

—l
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Table 3. Shear force of horsemeat

Reference Slaughtered age Breed Sex Muscle”  Sample Aging(day) WBSF(kg)
Sarriés 5 (2006b) 16 months Burguete M LD Cooked 4d 497
8d 3.53
F 4d 481
8d 3.65
24 months M 4d 457
8d 4.31
F 4d 498
ad 453
Seong -5 (2006) 16 ~20 months jeju horse M and F LM Cooked 1d 9.10
3d 7.65
7d 5.71
12d 4.66
18d 3.98
25d 3.67
Litwinczuk & (2008) 10 years NR M and F LL Raw 2d 4.6
ST 7.1
LL Cooked 6.4
ST 7.9
LL Raw 7d 135
ST 6.4
Tateo & (2008) 11 months Italian Heavy Draft horses M and F BF Raw 3d 3.68

_14_



Cooked 5.95

LD Raw 3.04

Cooked 5.77

RF Raw 3.37

Cooked 5.71

SM Raw 3.20

Cooked 5.30

ST Raw 2.98

Cooked 5.33

Franco “s(2011) 9 months Galician Mountain M and F LD Cooked 4d 2.67
12 months 2.78

Lorenzo 5 (2013) 15 months Galician Mountain M and F LD Cooked 4d 3.49
SM 4.01

ST 4.06

BF 4.57

TB 4.55

PM 3.73

VLD: longissimus dorsii; LM: M. longissimus; LL: longgissimus lumborum: ST: semitendinosus; BF: biceps femoris; RF: SM:
semimbranosus; TB: triceps brachii; PM:psoas major.

NR: not reported.
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3) Water-holding capacity (WHC, ®.59)

A& A RS BAgshe T8& WHColgh s, 82 A& oA &
83t FAA8AR ASHFAY A 75%717tolE AFA| St (Traore &, 2012). 25
B7] £4 &2 g% wie] 7 S5E Hol
gt (Forrest 5, 2000). =3 %3 WHCE 4
oA wid & AAEAES WA N Huff-Lonergan 5, 2005). 45 9]

H

o] zpolE HolA UANE Tateo 5(2008)> =] Al FFH o] GFART FEE
Aol © #okth Tateo 5(2008)0] A8k Aol ot <& F9H=E WHCo
ZFol 7k YRR AR Lorenzo 5 (2013a)S Longissimus dorsiol 4] Drip loss
Zrol b =9kal, Semitendinosuso A 7HE Wkt B.a1E9)al, Franco 9
Lorenzo(2014)0] A+ A3} Longissimus dorsiol 4] Cooking loss7} 7}d =7
WEFSE 3L, Triceps brachiiodl X 7F¢ w2 s HATh E5UEd 2 WHC
o4 Aol E YEMAA & kth(Sarriés 5, 2005, Franco &, 2011; De palo &,
2013).

4) olstst 54

AFEo A ke AFet D AFAvLe] A FEFEFS 60.93% 0= LEFYE
+d(Cheong &, 2013), ©]+= Tateo 5(2008)¢] <43+ 1171¥ ¥ Italian Heavy
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i

Draft horsesoll Al 5A¢ &% Wl 69.51%9 Litwinczuk 5(2008)¢] A3k
Edso A m5E DolA TAo FEFF WY 69.78% Hl=g AIFdFS HIA
t}. stA| 9k 87§ ¥ Franca donkeyoll 4] 77.3%, 157§ €& Galician Mountain®l] A
76.49%, 1570¥# Galician Mountain®} Hispano Bretonil&%¢] &3k eko]
75.05% % #tolg HATH ole FF, A"l 93 Aol2 HAtHFranco
2013. Lorenzo 5, 2013. Polidori %, 2015).

Intramuscular fat(IMF)2 #aL7]ol A thgt WolE H =t Tateo & (2008)
o A+ Ao wew o] IMFgeFo] 452%= uEtwtal, Litwunczuk &
(2008)% 6.59%, Franco ¢} Lorenzo(2014)-& 0.15% % IMF3gFaFo] wil-$- t}okshA
UEtsth IMF3H S =5d", 55, A, 25324, $7] 9l et tgstA
vrebdtbar 2] 9l (Lorenzo %, 2014). Sarriés 5(2005)-& IMF3SHeo] A
b abelE HolA e, Tateo 5(2008)> Hirr]e] IMFgEFe] ¥ 1tol
zkel7b dvtal Haustat, E5d® 7F IMFSEEo]l AfolE R =l 247199
E=5E o] 1670del 5% 2ru ¢ IMEFE®o] 3tk (Sarriés 5, 2005).
Tateo 5(2008)¢ o3t 559 b IMFEFe Aol& Holx| eFRARH
Franco %(2014), Litwinczuk % (2008), Lorenzo 5(2013)2 <5%¢ 3+ IMF =
ol= Wt} Semitendinosus®t Biceps femoriso| A IMF3S#Fo] =t H 1 E e
tl(Franco &, 2014. Lorenzo &, 2013), Litwinczuk % (2008) Longissimus
lumorum©®) Semitendinosus 2.0} B IMF&F&o] =7 yeydth =5 47019 A 5-H
EFAEE st 15kg¥® wold 153 3kg¥ Fog I IMFEEE H
asfE A 15kgH Fg ZFNA 015%, 3kg® woAd LFIA 0.58% %
kg wolgh ZFelA IMEFS o] ¥ =4 yeksktH(Franco &, 2013).
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o
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flo
2
N

ok 185, AFrbxE e ng wgE 18FE M5
shlom AlPEe TFAbRE 1Y AT 15%4 Holatdla, A RS AFA

2] &} tH(Table 4).

Table 4. Fattening period and feeding program

Fattening Number Feeding Program
Period(month)  Total Jejuhorse JejuX TRBR
0 6 3 3
3 6 3 3 ) o
4 6 3 3 Concentrate : 1.5%
5 6 3 3 of weight.
6 6 3 3 Hay: voluntary
7 6 3 3
3 6 3 3 intake.
Total 42 21 21

DTeju>X TRBR: Jeju horse X Thoroughbred

il

Hg a7 fal AT AR @ 59TE
AFERTRPNN FAEAARY NDTH A2RCHES) =4 A 2
fol @l we B2 AR, BED T8 19 7 4T W A4

AR 05T o SHWE7IE wet SHEATE, SAT, SAEEA)

N,

o

4

I



SEAEHAGE, 4, AYA, =247, 455 F4E 287 T A

2011-115 oja] AAsAHFAEFER 7MY a0 A011-119). A& FFF3

Table 5. Horse carcass grading result

] uantity Grade
Quality Grade A Q I%I C Total
1+ 0 1 1 2
1 5 4 6 15
2 12 9 21 42
3 0 0 0 0
Total 17 14 28 59

Drip lossZ=AWHE £ & 4580 X T wpxuhswm(F3F) #13]
o

o] F FA S Honikel(1986)¢] A|A|gF HIH o

AN

=
A3ttt coregs ol&3dte] Al5E AFH(4x7x2.5em)8 & polyethylene bag Al

FIm ATl A 48413 4743 A 89

b
il
=5
(g
o,
ol
Ry
&2
b
u{il
r_%
¥
ol
v}
dlo
ok

Ho
ich
i,
Ho
/N
)
o
B
PN
>,
ki
-
X
o
=
ot
=
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o
fr
o
[
ol
8
ui

Driploss(%) =

2) Cooking loss
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o] o8 =A3EL7] Yol EAZ AEE 2x4X6em

2 dast Alge FAE A3 & polyethylene bagoll Zke] F7]7F 50 71X
1

2 7 80T 324% (Kmc-1205SW1, Vision Co., USA)oA AFL%= 7

0C7F 2 wf 71A] 7}t o5 3083 A3 o Az FAE FHAHs &4
H FAE HzARFA gig HEER AL ATh
Cookingloss(%) = (H2=AEFA(g) -7t A ST (g)
o) = =
g AZAN2EA(g)
3) Filter Paper Fluid Uptake(FFU)
2

FFUZ=A S Kauffman 5(1986)°

10 -

Mek & 308 BoF Ao =FA71
(Advantec #1)= o|&3fo] EH

(Eit202, Sartorius Co., USA)S o]

T FA . == F 452 TAle

REE S

ol

SHE NEE A

o Alls] 2wl (25F) Ate]lE At sS4l
@He Minolta chromameter (Model CR-300, Mi

Camera co. Osaka., Japan)2.2 3WFE3te] WX (Lightness, Lx), A%
(Redness, a*)18] 1l A% (Yellowness, b*)gtS =A3ATh 2447 &

NAG SAE ANES A4ToA 2447 YAR AT T Asfste] 3027 57 =

of :=%A]# bloomingdt ¥ 45w SA¥ e WHoRE ZH3

A pH 53
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S AF ¢ w59 AT @l potable
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7t ES Z2AE AMES 1.5x1.5x1.5em 22 A3dl 3 Rheometer (compac—100,
Sun scientific Co., Japan)< ©]-&3t%] 6mmprobeS 412 FAWEo 2 75% 714

Qr2ste] hardness, cohesiveness, springiness, adhesiveness, gumminess, chewiness

18] 31 resiliences &4 3T
6. =287

AT E ek 98 =5 F 457 DAY whA S (FFF) ok A1 2w
aF)ALololl A s AlRE AHAG AALLE olfste] WEA F -8
0C=Z AAstAtt. 24/ dHS vA-dA7] (DM 1950. Leica Co., Mannheim,
Germany)= 10umol 7= A3}l Myosin adenosine triphosphataseol] -
S ol&de JAFATHLInd  F, 1991). Ao FES Brooke 9}
!

ol
32

Kaiser(1970)l] ¢]st W H S A}83to] Typel, Typell A, TypelBZ &
=
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Germany)

Leica,

(DM2500,

Image-pro®plus (Image & Graphics, Seoul, Korea)
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165<

Meat weight predictive value

+0.059 X ¥} 2
+0.808 X =

Quantity Grade

bt ot

Table 6. Meat weight predictive value range

T

el

o
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No.1 No.2 No.3 No.4 No.5 No.6
grade 2 grade 1 grade 1"

Figure 2. Intramuscular fat standard.

Table 7. Meat quality grade standard

Quality grade No Crude Fat content
1" No.5~6 8.5%<
2 No.3~4 4.75% ~7.56%
3 No.l~2 1.65% ~3.07%

E  A¥Ade EAAg = SAS(Statistics  Analysis  System, USA)
program(2001)S ©]-&3}e] #2213} Duncan(1955)¢] Y@ Aoz 7 29Iz

o F o4 (p<0.05)2 Mm FA st
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-~

H%7)gbe] wE B, §49 542 BASTHTable 8). HAFE e A&

doll oA AHA, Aoz AAE & 9dFES v (Forrest 5, 2000;

==

Huff-Lonergan &, 2005).

H] 7] 7bo] W& H 422 FFU, Drip loss, Cooking loss®] 37}#] H'H o =2
stk FFU #el ®Hel+= 0.01+0.00~0.03+0.032 YESEa v S 7] 7He] wh&
T4 2ol E Kol o) Drip lossi= 87€ol A 40413982 HHF&4 o]
F wekar, 3704, 409, TN ZH7E 15.66+4.61, 1.76£0.54, 1.93+0.522 G
£ o] AATHP<0.05). Drip loss#tel W= 1.76£0.54~4.04+3.98 2 LtEfyLT).
gl A EAEE §5%S dUEW=  Cooking loss574  Ax 8710l A
21.00£1.722 7bd @2 SFFol EdHAa, id, Y, 67hdelM 47
15.66+4.61, 16.13+4.81, 14.98+4.020.2 SFE=A o] A A tHP<0.05). Cooking loss
M= 14.98+4.02~21.00x1.722.2 AF %= 70C=Z =Z#3 Franco (2013)
1843, Lorenzo 5(2013) 19.25¢} H]Z=3k 3tS eV X%t Cheong 5 (2013)
o] A+t A3 51.44+512~56.75+8.879 H] 13t Cooking lossakol WAl %

AN

N
—

.

EN

oL

FAE AHAEA HFo® HIIEHAA = AFed FHE Av[Eo] 7Y

43S "R Du 5, 2004; Leon 5, 2006). 22 CIE Lab Al2~®lS
o] &stod FAAh HFVITe] WE FAS SA4T A3 P= (Lightness, L#),
A% (Redness, ax), % (Yellowness, b*)gke B &7 7ko] & F9% =}o]
S HolA ZUt Lo WM& 2061~31.88% FHt A" Ay Lxgkel] <
3357~39.16H 0} W2 eSS BHAI axghe] WelT 16.86~1863o2 - A
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AR 11.34~17409F Hls=8F Ak BloH bxgtd 473~7140% H

Aqtd A3 807~1097H T}

o eSS HAtHTateo 5, 2008; Lorenzo

%, 2013; Fanco &, 2014; Polidori &, 2015).

Table 8. Effects of fattening period on meat

quality characteristics

Momth FFUm R0 s e e o
0  0.03+0.03 294°+248 19.32°+3.15 29614202 1843+1.24 560+2.01
3 0.01£0.00 1.87°+0.11 15.66°+4.61 31.03+050 16.75+2.14 4.73+0.41
4 0.01:0.01 1.76°+054 16.13°+4.81 29.33+1.88 17.86+1.25 4.87+1.41
5  0.01x0.01 220077 19.80°+5.04 31.88+3.16 17.61+2.09 584252
6  0.01x0.01 244™+2.15 14.98°+4.02 30.75+2.89 16.86+1.47 4.64+1.43
7 001001 193052 17.23"+530 30.85+2.02 17.33+1.65 6.12+1.48
8  0.01x0.01 4.04°t398 21.00°+1.72 29.94+0.28 1863+1.89 7.14+1.04

significance N.S * * N.S NS NS

significance: *P<0.05; N.S(not significant).
aPMean with different superscript are significantly different in same column.

2) M5 A ol &5He mE FEEA

B §E9 A 580 H8vE

PN
T
#E Table 99 WEtWlth pHE 250 #4248 53 & s 83 848
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A%

AE AR BaEe] Age §
1991; Ryu &, 2005). H]& A o] &%

1%

w4el Sol JFS v ATHOffer,

b

of W& YA pHE Wl 556+0.27

)

X

~572+0.060. 2 o4 =o]= Ho]x ¢kttt Tateo 5(2008), Litwinczuk %
(2008), Franco %(2014), Lorenzo 5(2014)°] -3 Ax} z}zt 553, 5.72, 56571
23l 559 Hls=gk gh& vERWTH

By glojA, FFUx M5 A &XolA Fo4<¢l zol& Kol ZSkARE
Drip loss, Cooking®ol A 912 zto]E veFWHTE Drip loss® $&72 v 53519

S v U =8 FHQ 4.24+340S YEFWHTHP<0.05). HS A 8o

il

Table 9. Effects of purpose of use before fattening on meat quality characteristics

Purpose pH FrU %;5 Cooking - Lig 58 Yrils(,) SW
(o]
(24h) (mg) (%) loss(%) (E)) (ak) (b#)
Racehorse 556 0.01 2.11° 17.15° 30.36 17.62 5.33
+0.27 £0.01 +1.41 £4.09 £2.21 +1.64 +1.80
Meat horse 557 0.01 2702 17.76% 31.22 17.11 5.23
+0.14 £0.01 £2.61 £5.22 +3.08 *£1.65 £191
Riding 572 0.04 4.24P 20.73° 30.40 17.99 5.76
horse +0.06 +0.04 +3.40 +4.47 +3.08 +1.6 +3.46
significance ~ N.S N.S * * N.S N.S N.S

significance: *P<0.05; N.S(not significant).
“P\ean with different superscript are significantly different in same column.

_26_



2. 73851 Y= Lo SASHY
Aol frEe T9 ®arle] pH, Bed, 4S5 S48 tH(Table 10). A5l
5 v Tav]e] pHeE 559= YEE=H H: Zarv|e pHSA$ of ¢
A9l 553~5.72% 7 H|=stA tH(Tateo &, 2008. Litwinczuk <&, 2008.
Franco &, 2014). Lxgk2 FH< dd AF424371E5(3357~39.1) Bt =4 YEr
s, ol @Al AFeA BArE AL Qe TiAV]|ES S EotdEoR
olst B A F o3 Aoz FAur ot (Tateo &, 2008. Lorenzo &
2013. Fanco &, 2014. Polidori &, 2015). Table 11> dwo &% U+ L
719l 2AZs SAT Aot Z9%Q B4 T AFS A W] =dst

71 93 da3k 35S Yel+= 4 E(hardness)? HiS 323248202 % UEFGETE

Table 10. Quality characteristics of market horsemeat

FFU Drip Cooking Lightness Redness Yellowness

PHEID ) 10ss(%9)  loss©9) (L) (a%) (%)

Mean 5.99 0.01 2.94 17.31 30.59 17.43 0.26

standard

. +0.25 +0.01 +2.12 £4.87 £2.77 +1.61 +1.84
deviation
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Table 11. Texture of market horsemeat

hardness . springiness  adhesiveness gumminess chewiness
cohesiveness

(N) (mm) (m)) (N) (myy ~ resilience
Mean 32.32 0.59 0.84 -2.95 15.43 12.38 0.13
Standard
deviati +8.20 +0.81 +0.88 +2.32 +4.92 £5.33 +0.02
eviation

SASHE 11, 1, 22 Z58ke] pH, E9, §45 S43 3 tH(Table 12). pH=
572£024 915 B oH, {4 Aol YEHA it HeE &
A4 FFUE 194 Aol& YENA & kA WF Drip loss, Cooking lossll A]
1+53°] Z+7ZF 092+0.56, 10.69t544° % 155 2.61£2.15, 16.4313.33 257
2.70+2.24, 18.0445.08 Xt} w2 7S Hof Hyggo] o 43 o= Uy
(P<0.05). A4S Yeh= L*, a*, bxgtoll = F24 2ol 5 VehA] ekokr}
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Table 12. Effects of meat quality grade on meat quality characteristics

Grade pH FFU Drip loss Cooking Lightness Redness Yellowness

(24h) (mg) (%) loss(%) (L=) (ax) (b*)
L 572 0.00 0.92% 10.69° 31.82 16.00 474
+0.24 +0.00  +0.56 +5.44 +1.65 +0.62 +1.11
1 561  0.00 2.61° 16.43% 30.13 18.16 5.68
+0.27 +0.00  +2.15 +3.33 +1.93 +1.78 +1.87
5 554  0.01 2.70° 18.04° 30.98 17.15 5.18
+0.17 +0.01 +2.94 +5.08 +2.97 +1.51 +1.93
significance N.S  N.S * * N.S N.S N.S

significance: *P<0.05; N.S(not significant).
PMean with different superscript are significantly different in same column.

9 W vl BEEA A

of

Fo A= FEaxo Y SEewol wE Tav]e] 2232 Table 130 e}
A3 1+ H A

27.18+11.99=2 7Hg urskth. 83 (cohesiveness), © & A (springiness), 24

3L
o)
)
Ho
o
X
A
et
=)
Ir
N
N,
e
)
k1
r o
j=p
Q)

=

o,
=

(@)

wn

107]

il
B\
o
ot

(adhesiveness), 77d(gumminess), % &7d(chewiness) 123l B (resilience) 3k
ol = F4 Aol 7t YERA] 2 SkT
$ A=E Hol 1+57o =2 HI4HI} 92 hardnesst A5S AFHSIS

u Ao g Aow FoHy Figure 3= S2 Sl wE Za7]d
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Table 13. Effects of meat quality grade on texture

Grade har((li\rll)e S3 cohesiveness sprérrlrgl;é;ess adhe(srinvje)ness gum(r;i)n eSS che(vr:;)ess resilience
1t 27.18% 0.51 0.71 -2.82 14.19 10.05 0.12
£11.99 +0.00 +0.02 +2.05 +6.67 £4.48 +0.00
1 31.82° 0.47 0.75 -2.34 14.97 11.64 0.12
£50.50 +0.07 +0.11 £1.39 +3.37 +3.53 £0.00
9 32.92° 0.64 0.88 -3.20 15.68 12.75 0.13
+5.08 +0.99 +1.09 +2.64 543 +6.02 +0.03
significance % N.S N.S N.S N.S N.S N.S

significance: *P<0.05; N.S(not significant).
PMean with different superscript are significantly different in same column.

grade 1+ grade 1 grade 2

Figure 3. Horse loin of meat quality grade
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Table 14. Effects of meat quantity grade on meat quality characteristics

pH FFU Drip Cooking Lightness Redness  Yellowness
Grade

(24h) (mg) loss(%) loss(%) (L*) (ax*) (b*)

A 552 0.01 2.29 18.23 29.61 17.23 4.89
+0.31 =*0.01 +1.81 +3.87 £2.06 +1.29 +1.71

B 561 0.02 273 19.55 30.30 17.15 543
+0.18 =+0.02 £2.31 +5.58 £2.49 +1.60 +1.37

C 559  0.01 217 15.76 31.87 17.62 553
+0.12 =0.00 £2.39 +4.61 +2.84 +1.89 +2.21

significance NS N.S N.S N.S N.S N.S N.S

significance: N.S(not significant).

Table 15. Effects of meat quantity grade on texture

Grade harg\rll)e SS cohesiveness sprér;lgé?)ess adhe(sl,;vje)ness gum(Ei)n ess Chegli;ess 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
£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
significance  IN.S N.S N.S N.S N.S N.S N.S

significance: N.S(not significant).

_3’]_



D #F¥ Tare $454

Table 16:= o] #Fo] W& pH, 258, S5 Yepd xolt) pHelA A5
mhel e B gl wFelA 55940218 v Bl 540+0.03E T =& s HE
TH(P<0.05). ®42 ZAdA FFUZ-> 0.01+0.01~0.02+0.028 1 2 el oH

e H ApolE YERRA] kAR Drip lossol Al Al Folel tlej Bl w
FHEo] 1.63£2.33%2 71 @& kS B2, Cooking lossoll Al Al Fwrte}l v elH
g wHRFo] 121346602 vl HEY 1791+1.358 T © W& e et
(P<0.05). FAA F&FF o4 AolE& YERA] AT, tejB oAl Lx

grol vk AFS B

o
o\

Table 16. Effects of breed on meat quality characteristics

pH FFU Drip Cooking Lightness Redness Yellowness

1)
Breed™ o/1)  (mg) loss(%) loss(%)  (L#) (a%) (b*)
Jejux  559°  0.01 1.63 12.13° 30.87 17.34 5.30
TRBR 021 +0.01 +2.33 +4.66 +2.80 +1.67 +2.00
Jeiu 548% 001 185" 18.08" 30.60 17.54 5.31
a4 +0.15 +0.01 +057 +2.88 +2.06 +1.64 +1.20
TBER 540°  0.02 2.75P 17.91° 28.81 18.87 5.45
+0.03  +0.02  +0.41 +1.35 +0.53 +1.07 +0.26
signifi N.S x % N.S N.S N.S

cance

YJejux TRBR: Jeju horse x Thoroughbred; Jeju: Jeju horse; TRBR: Thoroughbred.
significance: *P<0.05; N.S(not significant).
aPMean with different superscript are significantly different in same column.

9 Turje] 227

=A% A3= Table 170 Yebdllvth, =43 44

o
tlo
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% g B do|A AX(hardness)’} 28.49+4560 2 71 H =89 thP<0.05). 3t
A qk $-F Al (cohesiveness), E3# Al (springiness), 24 (adhesiveness), #A
(gumminess), % ¥4 (chewiness) 183l B4 (resilience) gkl A= <4 ko] 7}

UERLEA] ot
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Table 17. Effects of breed on texture

Breed” hardness hesi springiness  adhesiveness  gumminess  chewiness i
ree (N) cohesiveness (o) (m]) N) (m]) resilience
Jejux< 32.35% 0.61 0.86 -2.98 15.47 12.54 0.13
TRBR +8.57 +0.90 £0.99 +2.47 +5.25 £5.77 £0.03
Jeiu 33.28% 0.47 0.73 -3.03 15.60 11.49 0.13
! £3.24 +0.05 +0.09 +1.73 +2.40 +1.76 +0.01
TRBR 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
signific N.S N.S N.S N.S N.S N.S

ance

DTejux TRBR: Jeju horsex Thoroughbred; jeju: jeju horse; TRBR: Thoroughbred.
significance: *P<0.05; N.S(not significant).
ab\ean with different superscript are significantly different in same column.

2) }Htg =13

g9 Lasle {AEY

Rl

Ao wE war]e] pH, B4y, S5 gk 43E Table 18] UERWTH
Ao & pHE FY74 AolE Wetll ] &9kt Tateo 5(2008)2 Franco &
(201D % A ™ 3 pHell zke]& ®olA] eFskrt. shAINE Sarriés 5(2005)2 3ol
Al 563, FAA 55602 FF o] FART pHYF U w2 AFS Huvh A4
o REEE Al A3 FolF AolE UelA @t ol H dqd
AE3 2kvk(Sarriés 5, 2005. Tateo %, 2008. Franco 5 2011). A¥ 7+ &
AUl M= o2 Zols Holx Ydidl, Tateo 5(2008)3 Franco %
(2011)¢] 78 A} SHAI T Sarriés 5(2005)2 FH A Lxgkol
49475 7 52K v E8kal, axgte] FA A 7.69% FA 459H T = dTh
Table 15= 4 Ha7]e] 23S 248 Aol 4 1k A3l = F9
A 2ol & YAl ettt

9 AxeR Hol AW 3 SH ol gle AeE UEWAR ¢ g2 4
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Table 18. Effects of sex on meat quality characteristics

Sex pH FFU Drip Cooking Lightness Redness Yellowness

(24h) (mg) loss(%) loss(%) (L=) (ax) (b*)
Female 549 001 228 17.84 30.27 17.78 5.16

£020 001 £136 516 +9.33 +1.73 218
e 543001 270 17.39 31.02 16.62 5.16

£0.19 001 +249  +435 +2.94 +1.62 +1.73
Celding D42 001 347 1431 3146 16.11 541
CANE 1022 000 £317  +6.16 +2.35 +0.37 +0.17
signific (o NSNS N.S N.S N.S N.S
ance

significance: N.S(not significant).

Table 19. Effects of sex on meat texture

S hardness hesi springiness  adhesiveness gumminess chewiness .
ex N) cohesiveness (ram) (m]) N) (m]) resilience

Female 31.86 0.48 0.72 -3.24 15.59 11.79 0.12
+7.46 +0.08 =0.11 £2.50 +4.65 +4.20 +0.01

Male 32.78 0.72 0.96 -2.61 15.09 12.78 0.13
£8.78 £1.13 £1.24 £2.34 £5.29 +6.30 +0.03

Geldin 35.54 0.46 0.74 -3.06 16.36 12.26 0.13
g £4.84 £0.06 £0.12 £1.51 £4.04 +3.70 +0.01
signific N g NS NS NS NS NS NS

ance

significance: N.S(not significant).
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Table 20. Effects of muscle type on muscle fiber ratio

Triceps Biceps Semitedinosus  Semimemb  Longissimus
muscle femoris muscle rannosus dorsi
Type I
26.73+4.38 12.07+4.97 7.41+1.46 5.70+1.83 10.31+0.31
area(%)
Typell a
32.95+6.29 31.90+1.03 39.71£1.49 20.75+0.46  35.96+2.98
area(%)
Typellb
40.33+5.66 56.03+599 52.83+2.94  7355+1.37 53.72+£2.67
area(%)
Type Ino(%) 29.05+514 19.27+8.10 10.10£1.80 9.86£2.53 12.35%1.76
Typell a
33.42+6.22 34.60+0.84 43.77+1.18 29.38+0.79  42.18+3.57
no(%)
Typellb
3753+6.37 46.13+894  46.13+2.98  60.77£3.32  45.46+1.81
no(%)
Table 21. Effects of muscle type on muscle fiber area
Triceps Biceps Semitedinosus  Semimemb  Longissimus
muscle femoris muscle rannosus dorsi
Mean area  2557+429 37581541 35631278 3294+211 2561193
Typel 2473+873 2358316 2610+156  2895+431  2678+4l1
Mean area
Typella ooioi g1l 3467+506 32314218 2204:444  2085:215
Mean area
Typellb 2817141 46331167 4084+282 3106+358 26061672
Mean area
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Figure 4+ AlFolA Aitd o] A% pHel &%
AdE vErd Aot AR TAIZE 7HA] pHIE AEH o2 FetE = s g9l

rf

& AT ol F 194 74A] pHZF AA] ®skekA] gkt

7.1

6.3

6.7 \

6.5

6.3 \ —pH
\

6.1

549

57 .
T e e - e N R
SUAT AT 8 oF @ AT & oF FF S5 AT & 5 o & AT & e

3) WA S ALFMBS} KA e AP EA

pHel W& w=Ao] &4 9 B8-S Table 220 WeERHTH AFSE 27] 250
pHE ARFtHARS o} did WA =S dehlle AR7F dk(Sellier &,
1994). L= 1he¢t pH 3h, 6het ZtZb -0.803, -0.664°] Z#AAES e
(P<0.05), 2443t Lxgkoll A= ApFx7191 1, 3, 6, 9*1%F pHeF 742 - 0.625,
-0.751, -0.807, -0.941°] FAAA7E YEHTHP<0.05). ©] A3=2 ®ol %7 pH
oF Lxgk Abolell ol AddAZE vk detdv. 2443t Drip lossol Al AR
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%7191 1, 3417 pHe 247 -0.686, -0.404°] A33A7F debgEd, AL 27
pH7F &5 ALF ARG =7 WEA JdEch AFS 27| gaE 7 S7hE
E Hego] "Wojx i, pHYF Haste] TP A SHsket FHst
ME ARG7A el FEA Ho FES AT [WA74 dHe] R

THo] "Wolx 7 drt= A7 237 JAk(Offer 5, 1991. Ryu &, 2005).

O

fx

Table 22. Correlation coefficients within/between pH and meat color of horse

meat

Drip
L#1h”  ax1h?  b*1h® L#24h?  a*24h®  b*24h? loss
24h

pH 1h -034 09591+ 0242 -0.625%  0.274 0.059 -0.686*

pH 3h | -0.803* -0.416  0.628+  -0.751%  0.232 -0.266  -0.404*

pH 6h | -0.664%« -0.667+ 0314  -0.807«  0.206 -0.199  -0.240

pH 5h | -0.110 -0.516%  0.066 0941+ 0.709% 0.413 0.276

pH 24h | -0511  0.795«  0.746% 0.403 -0.09%5  -0172  -0.112

Lx1h -0.17 0.695% -0.214  -0276  -0637  -0.636
axlh 0.373 0.550 0.182 0.330 0.215

b=*1h -0.240 0.195 -0.240  -0.517
L+24h -0.629  -0.201 0.024

ax24h 0.834 0.561

b*24h 0.904:

U0 ightness(L*), redness(a*) and yellowness(b*) measured at 1 hour and 24 hour

postmortem.
significance: *P<0.05.
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e FHT e =EEs S AHAAVE WA Ath(Rehfeldt 5, 2000. Ryu
5, 2005. Kim &, 2013. Klont &, 1998). Table 232 4dF 243 29 43
BAE Ve Folth Typelol WA 3 24417 pHAFolol 0.6400] AFa-37A7}
el =l o= Typel A= F714 tiAb e8o] HolA A5 H g o
THHEAS W FAAFAE A AU Bl Ao oA A dARMEE<
ko] Wol AAEA e AB}Z ATEATHP<0.05). E3, Typel ©HA 7} 4
A Apelell Aol Az EASATHP<0.05). Type I T4+ 429
Myoglobingt&o] H|w A FRalo] SHo] o HA vedts t&E d759] 4
o] F 3 (Morita 5, 1970. Kim 5, 2010).

Typella®t TypelbAF+ A FJAEFAE 98 2 sTAAS 3t
of dUAE Aikstar, A=l AAte]l A Hol wmE pHALE oprdt
(Ryu %, 2005). ¥ AFo A= Typella, TypellbAlf @i A3} ALS %7]<l
9A1ZE pHAFOl Ol a3 A 7 YERS tH(r=-0.963, P<0.01; r=-0.798, 0.05).
TypellbA i+ T A 2} 24413 Lxgk Abolel 0.6880] “daadA7F YeEkyk=d]
(P<0.05), o] 232 Hol TypelbitAdw ©H A H|&o] FHolAFE [Alo] ot
opXthaL dekE o Xt
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Table 23. Correlation coefficients within/between muscle type area(%) and

meat quality of horse meat

pH9 pH 24 1 hour 24 hour
(hour) (hour)  Lx" q%2 bx® L ax b
aTrggf(y') 0418  0.640% 0130 0933« 0678  -0.366 0.182 0.132
(6]
El}gé;? 0963+ -0228 0065 0.396 0.080 0.823 -0779  -0613
(6]
2’6%6(;? —0798« 0302  -0.120  -0.826  -0487  0.688x 0.305 0.247
(0]

D9 Lightness(L#), redness(a*) and yellowness(b*) measured
significance: *P<0.05; *xP<0.01.
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o] S-S e = lightness(H =, L#), redness(¥ M=, ax), yellowness(34 &=,

H S A g% mE dxAe 4 EAS 43 A3 2447 pH, ffu, §4
ol = o4 ztolE& HolA L UARH Drip lossoll A vl S A 5802 o] &3t
TI5oll A 4.24+4340(%) % 7HY =2 @S UEFW A, Cooking 3 5802 o] &

gk IFel A 20.73+4.47(%) 2 7 B SFo] 4 H ATHP<0.05).
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ABSTRACT

Muscle fiber characteristics of horse muscle and meat quality by horse

carcass grading system

Hang Chul Park

Department of Animal Biotechnology
GRADUATE SCHOOL
JEJU NATIONAL UNIVERSITY

Recently the number of livestock horses being raised for horse racing and
riding is on an increasing trend. But there is also a need to address the
number of horses that are not being use for racing or riding, which has
reached 3,249(12.6%). One method is to slaughter these horses that are not
currently fulfilling a particular purpose for meat consumption, which aligns
with the current yearly increasing trend of meat consumption in Korea. Horse
meat i1s known for its good nutritional balance with a low and unsaturated

fat content and relatively high essential amino acid composition. But because
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the horses used in the horse meat market industry, are horses that are bred
for racing and riding and then retired to be slaughtered for meat
consumption, the quality of the meat i1s inferior and although the meat is
evaluated and certified accorind to meat grade standards, because there is no
general criteria on the grade evaluation of horse meat carcasses and because
there i1s little motivation for rural Korean farmers to produce high quality
meat, the reality is that it is difficult to provide high quality horse meat to
consumers.

This research has the objective of examining the quality of horse meat
according to the meat grade system and also the quality of horse meat being
sold on the market with the objective of increasing the quality of horse meat
and to develop a certification system to improve the meat characteristics and
competitiveness of horse meat. This research also has the objective to serve
as reference as basic data for establishing the optimal fattening conditions for
high quality horse meat production.

To configure the optimal fattening duration to produce high quality horse
meat according to the fattening duration, analysis was conducted on the
quality of meat, and the test groups used for the quality of meat analysis
according to fattening duration were 18 Jeju grown horses and 18 Jeju and
thoroughbred crossbred horses, and the horses were fed an amount of
concentrated fodder that was 1.5% of the weight of the horses for feed in
addition to bulk food that was fed freely.

Filter paper fluid uptake, which is an indicator for water holding capacity,
was shown not to have a significant difference during the fattening duration.
24 drip loss was in the range of 1.76+0.54~4.04+3.98(%) and showed the
highest amount of meat moisture content loss in the 8th month of fattening
at 4.04+3.98(%), and the water loss amount was the smallest at 3, 4 and 7
months at 15.66£4.61(%), 1.76£0.54(%), 1.93+0.52(%), respectively. (P<0.05)

The wvalue of cooking loss was also shown to be the highest in the 8th
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month of fattening at 21.00+1.72(%) and the meat moisture loss was the
smallest at 3, 4 and 6 months at 15.66+4.61(%), 16.13+4.81(%5), 14.98+4.02(%),
respectively. (P<0.05) The range of the cooking loss value was shown to be
14.98+4.02~21.00+1.72(%). The values of lightness (L*), redness (a*),
yellowness (b*), which indicate the meat color, did not show significant
differences.

By collecting the quality of meat characteristics of the horse carcass before
fattening according to the usage of the meat, while there were significant
differences in 24 hour pH, ffu and meat color, in the horses that were used
for riding before fattening the pH, ffu and Drip loss showed the highest
values at 4.24+3.40(%) and cooking also showed the high loss of meat
moisture at 20.73+4.47(%). (P<0.05)

To examine the characteristics of the meat according to the current meat
grade certification results, 59 horses raised in Jeju were categorized into 1+,
2, 3 meat quality grades and A, B, C carcass yield grades for the research.
While the 24 hour pH, ffu and meat color according to quality of meat
showed significant differences, for water holding capacity the drip loss value
showed the lowest value in the 1+ grade at 0.92+0.56(%) and for cooking loss
the 1+ grade was shown to have the lowest value at 10.69+5.44(%5). Meat
texture analysis was conducted according to the quality of meat grade and in
the 1+ grade the hardness value was shown to be the lowest at
27.18+t11.99(N) and there were no significant differences for the values of
cohesiveness, springiness, adhesiveness, gumminess, chewiness and resilience.
An analysis of the quality of meat according to the carcass yield of meat did
not show a significant difference in the 24 hour pH, water holding capacity,
meat color and meat texture.

The analysis of meat quality for meat breed showed that in the cross breed
of Jeju horse and thoroughbred, the quality was higher than that of the pure
thoroughbred at 5.59£0.21 compared to 5.40+0.03. (P<0.05) While there was no
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significant difference for the ffu value, the drip loss values for the Jeju and
thoroughbred cross breed was lower than that of the thoroughbred breed at
1.63+2.33(%) compared to 2.75+0.41(%) and for the cooking loss value it was
shown that the Jeju and thoroughbred cross breed was lower than that of the
Jeju breed and the thoroughbred breed at 12.13£4.66(%) compared to
18.08£2.88(%) and 19.91£1.35(%). (P<0.05) There were no significant
differences for meat color. The results of analyzing the meat texture for each
breed showed that the hardness value of the thoroughbred breed was lower
than that of the Jeju breed and the Jeju and thoroughbred cross breed at
28.49+4.56(N) compared to 32.35+857(N) and 33.28+3.24(N). (P<0.05)

For the quality of meat analysis for gender of horse, there were no
significant differences for pH, water holding capacity, meat color and meat
texture. The histological characteristics for each muscle group of the horse
were examined. The muscle fiber area ratio and fiber ratio for each muscle
group were measured and the Typel ratio was shown to be the highest in
the Triceps muscle , and the Typellb ratio was shown to be the highest in
the Semimemb rannosus. As a result of examining the size of the muscle
fibers it was shown that the Typellb muscle fibers were larger than the
Type I muscle fibers in all muscles with the exclusion of the Longissimus
dorsi muscle. It was shown that the muscle fiber size was the largest in the
Biceps femoris muscle.

The post test pH change of the Jeju raised horses showed that after
slaughtering the pH consistently dropped for 7 hours to 6.1 and then up to 19
hours the pH was shown to decrease at a slower rate. L* 1h and pH for 3h
and 6h showed a correlation of -0.803, —0.664, respectively (P<0.05) and in
the L* value the initial post test for 1, 3, 6, 9 hours the pH value showed a
correlation of -0.625, -0.751, —-0.807, -0.941, respectively. From this result it
1s determined that there is a negative correlation between the initial pH and

the L* value. The 24 hour drip loss value for post test 1 and 3 hour showed
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a correlation of -0.686, -0.404, respectively, and from this result it is
determined that the lower the post test pH is, the higher the drip loss value
will rise to.

As a result of analyzing the correlation between the muscle fiber area ratio
and the quality of meat, a correlation between the Type 1 area and the 24
hour pH was discovered and there was also a correlation between the 1 hour
pH and redness of 0.933. (P<0.05) For the Typella and Typellb muscle
fibers that go through anaerobic metabolism, there was a correlation between
the muscle fiber area and the post test initial 9 hour pH. (r=-0.963, -0.798.
and P<0.01, 0.05, respectively) The cross sectional area of Typellb muscle
fibers and the 24 hour L* showed a correlation of 0.688. (P<0.05)

The results of this research show that according to the use of the horse
before fattening for meat consumption there can be a resulting difference in
water holding capacity for the meat. It was confirmed that the grade of the
carcass yield of the meat did not influence the quality of the meat, and it
was confirmed that the 1+ grade meat had superior water holding capacity
and tenderness. But because it is characteristically difficult for Jeju breed
horses to have fat marbling in the muscle, the occurrence of 1+ grade meat
1s rare. Therefore it 1s considered to be necessary to design a system to

produce high quality horse meat.
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