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ABSTRACT

This study was carried out to know the qualities of emulsion sausages with added
Jeju horse fat. In the first experiment, to know the suitability of horse fat on
emulsified sausage, the quality of horse fat adding sausage was compared with other
sausages added pork fat and beef fat that were general ingredients to manufacture
emulsified sausages. The qualities of horse fat sausage were observed to be similar
or improved than pork or beef fat adding sausages. Emulsion stability and cooking
loss of horse fat sausages was not significantly different and water holding capacity
were significantly highest. And VBN was not different among all samples but
TBARS of horse fat sausage was significantly lowest. Through all the results of the
first study, it was suggested that horse fat was suitable to apply to emulsified
sausages manufacturing. In the second experiment, based on the first experiment
results, to reduce saturated fatty acid emulsified sausage was prepared with a mixture
of horse fat and canola oil. The mixing ratio between horse fat and canola oil was
15:5, 12.5:7.5 and 10:10 in total fat amount (g). Although phsicochmical properties
such as pH, water holding capacity, cooking loss, emulsion stability of horse fat
sausage were similar or better than a mixture of horse fat and canola oil adding
sausages, In the result of fatty acid composition, saturated fatty acid composition in
sausages was reduced by using a mixture of horse fat and canola oil. It was
suggested that to use a mixture of horse fat and canola oil for emulsified sausages
was suitable to show normal emulsified sausages qualities moreover, it might be

healthier about fatty acid composition.
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< AEA el Az A AEe] ASo] FUEgRel whel thekgh Asrad] Eds
7b EAstar detal v 53] o]5e] §i R ASUbEEe] avlwol v
Zdetal vk (ADFES7bE sl whEw 2008 ASUbeEe] F A
138,123=0] 1, 20180l i= 214871 E 2% 200851 Wv] 55.6% S7F&S UERS]
o ghu i mEgk 200841 138,734F A1 201810l 1= 213,016 2. = 200811 thH]
535% F7bstdth AS7FEES] T AlFo s AAA, § wol7d, N{ T ol
RO o]lF Ao Il 20088 52813F 0. & 3§ 55323F) Hld Tha
S dh RS Rtk e 2018 o] sk EES 62505% O 5 2008 th ]
13.0% S7Faklek. vk, Al oS 2018 78,849 o & 2008\ tiH]
49.3% S7FtATHKMIA, 2018). @A thol] EojA A #1645 (HMR, home meal
replacement food) &9 &= Q3] AH|AES o & Fof gz HAZRE %
gagds Agkste] 2 vt2 WE e AES dEs s SUbsh:
dow AFsoksti: Fuh o s AHAH e
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71 Astet s A st aeja WA A3 5 A4 oIl fikle] Hut
(Lee et al., 2015; Park & Kim 2016; Seo & Chin 2016). wepA] Auv| A& <
Wowskel A4 9 AlFzbdel gk walel wid Frhstar lo, ardkm A A
T, AR, A9 Aol Aderh sSskal Sirk(Kim et al, 2013; Park & Kim
2016; Jung, 2018). T3k 20184 & ¥l FAbA F-oll Al X al g kg2 SE A B A} e e
A W&ol A= 7k o] A

AT A% Fo R, Shagel Sud AES TUFAH: el A AL

.
24, AFaN EAEY Fx4 AKFEE Guel

B QT Cs ¥ H AR EH, 2019).



ARFA QL A A Fi= Joluf wWolzd M-S 918 8-S APA] HAE = 2t
Folup o] &R 7F W 9o o] sjAav] T v S{ Gol xv]
o} Al S-S HUbslal Estste] Al Bz f3AA Ay = Ao Aol
S g o A Tl T sHAY Qlx Aol el Fx F Fl Hi= Tt
AAGeAY AZolA BEasA 9@ AxAeg ASTbEFEolth. AAAF o
Ae] Aol wel ZFA Ao HIZFA A AR Rt sk, TR AR A 4 AEE
W fFelgow SFREv AAE AAA s 2w (Coarse  ground  type

sausage) AAE WG ZHUAPF[Fo} 2 AAA] g Al S3)7F Bo

Al

= EAo] 9domn #3138 (Emulsion type sausage)ZA]Ai= HlQlv}, Tt Fe
, EEU AAA9F 7ol AAlA] wio] wiitgk Aol 5ol {318 A A

Alzell ARz g dnbHor A av)rt A5rbeE & 96%E AA| st

7 A ol e Tash 98-S ki (Song et al, 2014).

FHol= dAdl anAES] 1 B PAA A A FIhEE A8 FAR
AAE gl ard ) AA A E Al Fzekr] Sl AbgE =715 (Kim, 2014), e 9
S ular7](Kang et al, 20105 ZH7Fst7vy EspApdalk ghdbo] =2 A A=
A st7] 98] 2w]B 2 A(Lee & Joo, 2014), 7F=ebf-(Lee, 1995; Baek, 2016)
o AEA AR dAs: A4F JAEE L A FEA ADES ARROl g
AR Beetr] 918 AEAdRA R A AREeto] EstApRAl e v
AAY B AR Y] AAAE AT A A dou FIEAAA 5
o] Az FH, Y54 sol FFHake] ol tigh Wk asttk(Lee, 1995

Baek et al, 2016; Lee, 2014). -3t A A9 59 227 AdATRY=

Az o) ol = wiAe] SAGolu HAPY 2 AAAAYo]l A9
AigA At Ao el Yk (Choi, 2000). =5, ESPAEAFT = LA



gFako]l Hj& S 7HA

i=4 o

' AP (Horse fat)> 7ol f-elst Earstxako]l 60% o]t (Hong,

2018). 53] % AWl Linolenic acid, Palmitoleic acid 52| &334 A A4
7 g2 54 ARy = o AN AGS 1ash: 75y s st

A R 2R Aol Ue T4 Y% Fol AekPark et al, 2018).
Seloluh Py HopE opAlohe] Mol Atz wE Fgeto] hkd ASIIEE
& Ao Adel AT Fad AdlEo]l Atk(Seong et al, 2006;

Scong et al, 2008). AFA L AFnp D WKl 5& wgkes W A4}



2.1, FEA AW FRol e # SN FHP2AA Ax HAENA T

wRaAA [ A% 48R Aw D NF-S Table 1o wARon, & 7

GAe A9 mhEdA g9l FYstel AMEAS AAs] gt FEA
AA, EA, WA A FAAEAGAA BF Aol wA WE B Ao

2 Y Aawste JEgEE - 18TAA e Ry ARE3S k. Nitrite
Phosphate Salt (NPS)i= 25 99% (Sempio, Seoul, Korea), o}&4Fa 1%
(sodium nitrite, ESFood, Gyeonggido, Korea)& &313to] A3t o 7]E}
A iys Btk Al G (PP food, Seoul, Korea), %A +-(Tureban, Gyeonggido,
Korea)& AH&-3H3i T,

WEl A A I Figure 13 #ro] Alzxskdvk. & 7FFabs &4 71 (MG510,
cutting screen 0.3mm, Delonghi Kenwood, Hongkong)ell 13] Al d3}e] NPS,
FFE H AL Edste] tAl ]l 13] A B EFed. &9
w/dstAdnk. WolA A%k o shgat v

]
S WAl 13 A" Aga A S-S Edkete] W)l 23] A 9 353
KeX

(DWB 22, Material Scientific Co., Seoul, Korea)ol| /] 4] %7} 85C4= uf 7}

A ok 0% ok ZFA F AolA] 3083k WS



22. % A JhEdhn e AR G aAA AR RASAA

WA A I Aze] ASE Am 2 MFe Table 201 EASGCE A7
sS4 sAvel s SAe @EdeldA Tasgon, s te w2

AzA S AABGo FARES APl B Am:y] ¥ WS AN F AT

ul

B - 18TCoA We Batstdivh & AP AlFA 9 HAAGAT Tty
7hEoll Al ekl A EHE - I8TAdA  WE  Hasidlh. JhEekR(C)
CheilJedang, Seoul, Korea)i= A SnfEo|A] Fslo] ALgsQith A7ES A+
(Sempio, Seoul, Korea), 1% ©o}Z4F (sodium nitrite, ESFood, Gyeonggido,
Korea)E& <3513k Nitrite Phosphate Salt (NPS), 7FAF4 +-(Tureban, Gyeonggido,
Korea)& AH&3t3ltt.

RAlaAA I13: Figure 12 o] Alzskgich FelA) siche]ahe w447]
(MG5H10, cutting screen 0.3 mm, Delonghi Kenwood, Cheung Sha Wan,
Hongkong)ell 13] Aldste] NPSeF 7HAd S E8Fsto] tha] w2l 7]ol 13] Al
a4 8 EFetd. EFT WSS 4ToA 2087 A4 R sAdsd s
ksl ' A% 9 JhsebrE Table 29 Wi o w A5y stk £3%

WSS WAV 28 fak R AEAZ F 50 mL A@] A F

e
i

5T &=422(DWB 22, Material Scientific Co., Seoul, Korea)oll 4| =

5)
8TCE wf 74bA oF 603t 7FAsklnl. 7FARE AAARE Aol A 30



Table 1. Ingredient composition of model sausage type I

Composition (%)

Ingredients Horse fat Beef fat Pork fat
Chicken breast 60 60 60
Major Animal fat 20 20 20
Water (Ice) 20 20 20
NPS" 1.5 15 1.5
Minor Potato starch 0.3 03 0.3
Spice 0.2 0.2 0.2

UNPS : Nitrite Phosphate Salt (99% salt and 1% sodium nitrite).



Table 2. Ingredient composition of model sausage type Il

Composition (%)

Ingredients
H20:CO H15:C5 HI125:C75 H10:C10

Pork ham 60 60 60 60
Horse fat 20 15 125 10

Major
Canola oil 5 75 10
Water (Ice) 20 20 20 20
) NPSY 1.2 1.2 1.2 1.2

Minor
Potato starch 03 03 03 03

UNPS : Nitrite Phosphate Salt (99% salt and 1% sodium nitrite).

_10_



Grinding

(0.3 mm cutting screen)

Curing and Ripening

(4C, 20 min ripening)

|

Emulsification

Model sausage I: horse fat, pork
fat, beef fat, ice
Model sausages II: horse fat,

canola oil, ice

Cooking

85+1C, 60 min

Cooling

Room temperature, 30 min

Figure 1. Emulsified sausages production processing.
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Az FotE 9 F3PLAAE L g AFAS THFT 20 mLE AT & 241
4 A 7](T25D, IKA, Staufen im Breisgau, Germany)s AF8-3Fe] 7,600 rpmeoll
Al 1+7F A SEe] pH meter (S470  SevenExcellenceTM, Mettler Toledo,

Schwerzenbach, Switzerland)& AF&3to] 33] Hbisto] i ghs F kST

2.33. %A 2 9%

=T

FohEE A=A 60x15 mm)ol Aske] EWE BY3

AR " aAA T FEWEge R 3 TEEte /ted H+S Colorimeter

it
J[)«

43k o
(PCE TCR 200, PCE Americas Inc., Jupiter, FL, USA)Z A}-83to] % (CIE
L" @ lightness), 22 % (CIE a : redness), 28] 3l B2 (CIE b" : yellowness)E
33] nkEslo]l Wt ghks FHokdh ojuwje] WA g Ewigke] AL [T value 93.90,
a value, 397, b* value -949°%.% EF3slste] A&k -3}

B9 93 E
2 T4 (6015 mm)ol Fete] RIS Aol e P on, 2AH e 9|

1 —

$e AR 93 AR RRo s 2 FRse] Baeg

_12_



2.34. w3t kA4

FetEel f3F tAAS Parkel Kim (2016)°] #2419 S Wdste] 4319

th 50 mL Al kel #-3k= 30 g& T8kl 85T F4=(DWB 22, Material
Scientific Co., Seoul, Korea)oll 4 60%37F 7Fdstdct. 7FE3E & 2o A 30%
I YAAA 15 mL Al e F8E FE(mb) Y f2mb)el s S48t o

oAl osto] %f-sket g S Altkst

o wyd Rl Ymlb)
Water loss (%) = 719 A Az FAg) 0
Bl Re] 9 (mL)
o) =
Fat loss (%) 7t A A= EA(g) <100

7FAzk 574 Choi et al. (2008)9] &A1& Wdste] S5kl 50 mL
Al 3o f-3tE 30 g TR et 8T F=TH(DWB 22, Material Scientific
Co., Seoul, Korea)ollA] 603t 7FEsE ¢ Ao A 307 WZAIA A5 3k
wE MAE AT v FAS SAsA 0, vha gl ofste] rpAzME

5 o

Lo . g
Cooking loss (%) = — — ) x100

_13_



236. XoH

¥ (water holding capacity, WHC)S Wierbicki?} Deatherage (1958)2]
M-S Wdste] S48k 16 mL AlF o] Az A= F 1 go] AEE ¥
& & A2 7] (LaboGene 1248R, GYROZEN, Daejeon, Korea)ell ¥ o] 10°Cell

A1 3,000 rpm, 1053F A48 & AlE A7 RE Al FAE SA ko] ot

Water holding capacity (%) = x100

Wi o Al Al (g)
Wy o ¥l A3 H Al (g)

Wi @ AliE AAS A3 FA4(g)

2.3.7. 32A 471" A4 (Volatile basic nitrogen, VBN)

g 7]l A sghe S AFede] Conway U #EANS W E sl
et a4 g 7] AaES ST AFE Al A o
et A4 10 g (W)S Hl7]ell A o}, ofd] F#: 50 mL(d)E ¥l
3013t A& wnkste] ofdsid). o) helg 5% AL NS Abgato] oRAbA L.
2 IR F SHFE 9ol 4T Adgor sl gt oIt
1 mLE Conway &7] 214 €12 @il Wdeli= 001 N HoSOs 1 mLE &

7 9 8 50% KoCOs 2389 1 mLE Fsto] of %3 KyCOs E3HE
MG 2 Ao] 25°CAlA] 60w &9t AAsAT. A Conwayel T4 Ao
Brunswik 2] 2}(methyl red 1 g, methylene blue 1 g, 95% Ethanol) 10 pL-S W}
Aol #H3E 5, 0.0l N NaOH & om HAsto] ARE:= Fa)s F4st A=
stttk SN SRHTE ARSI, 1 23] HEAE ek (b) ths Al o)

e Al

_14_



) .. (b-a)xf
Volatile basic nitrogen (VBN, %) = 0.14 x T x100xd

a: #Ale] gigk A 0.01 N NaOH 24| 7F(mL)
b o FAF fgk 0.01 N NaOH ZH] &F(mL)
d: gAel 84l 4=(mL)

f 0.0l N NaOH 7}

W gl e A H @ g)

2.3.8. A A =

2A1A 9] A4k =3 2 thiobarbituric acid reactive substances (TBARS)S
Shin et al. (2011)¢] &APEWE o] &ste] FAsAv. 2AA S Z2A tA A
& 5 g% #Hdte 7.29% Butylated hydroxytolaene &< 50 pL& 7}3F & F5{°
2 50 mLE HIF v s A V|(T25D, IKA, Staufen im  breisgau,
Germany) & AH&3Fe] 3,000 rpmoll Al 1527 w238} 3t A& o A2 of 7513
th o] el 15 mL Al@Ftel 1 mL #Hg $ 20 mM 2 thiobarbituric acid
(TBA) 1 mL, 15% trichloroacetic acid (TCA) 1 mL-S 7}ste] 95C &30
AI5ERE 7FE § 1583 Aol Al Wzsksith 531 nmell A Fd R E S A S
t}. 1,1,3,3 tetacthoxypropane (TEP) 3% =8NS o]&3slo] M-S 2Ast &

2hE sk

A el FEFAR Son (2017)¢] RIS W@ skl AASATE fFA1o] FES

etherZ o83t &1 FEWo R gt 2AA @A A& F 180 g Az=e)

229 F3ste]l 600 mLe] ethers H7bslo] ArzbEel~=a npfE ©ar, 25T, 150

rpmoll A 120+ &b alwksielvh. o] of wpA|E o]&slo] AAA S} etherd &

atal, A ether 250 mLS #3to] AshA EE50] §YU Ao W o 333l
=

o cltele RAzTldl §71 F ool 1/30] sFeki: S FHEE W



2,

e s Ao, of 2L 28] AAJsSIT ethers

2
Flot
e

o] A
S ##3te] sodium sulfate anhydrous©.i €<= 9 o] 3131 Ql ), of whol& 40T

Aol FEsteto] etherda €3] ] A9 FAE FE8Ho] ofg ¢

.A

P

’>

Algdoll AR-g-at .

7R FEFA D g A EEEAa HSE H oethanol - oethyl ether (1:1) &
skg-o1 100 mL ®7F & 1% phenolphthalein A A ¢F 2 3% H7Fste] 0.1 N

g40] 3037 A%E WA A, 38 Wl

7«'
®
T
o
@
=
D
5
e,
e
rl
0}01

5.611x(a b)xf

AF7HmgKOH/g) =

St AAe] AFHF(g)

a: @Al gk 0.1 N KOH ethanol Z¥] % (mL)

b : A El 3k 0.01 N KOH ethanol 4=H]#(mL)
f:0.01 N KOH ethanol &7}

HPAsHETR e FERA 1 g8 AMEEAIe] HEE H, acetic  acid
chloroform (3:2) &3%&9 25 mL 7}ste] 91 F potassium iodine ¥ 3}-& 9 1
mLS #7beke] e & dAdA 1087F WA 2§ FTHF5 30 mLE

HA7rste] A& F 1% dEAAeF 1 mL d7FsE & 0.01 N sodium thiosulfate

fNo =z FAo] B uwj7tx] AHAetal 33 wHEsto] Hargh o2 AFES i)
N (a b)xf
WAFSHE 7Hmeg/kg) = T x10

St AAS ANFHHg)

: Aol gk 0.01 N Sodium thiosulfate Z4] #(mL)
FA el 3k 0.01 N Sodium thiosulfate ZH] & (mL)
© 0.0 N Sodium thiosulfate <7}

~ o o
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A ZFA47(DV 1M Viscometer,
Brookfield, Toronto, Canada)& AH&3ste] 543t} Spindle<> T bar spindle
C 945 #A&ste] 20C oA head speed 20 rpm A Aste] 60 =7 53] =43}

- Lo 3] =
ygﬁé}\'?{ ?r] o]’?i

2.3.10. 2A A 9] =4

T3t A A ] EAS Texture analyzer (CT3 10K, Ametek brookfield,
Middleborough, USA)& o]-&ste] SAsIATE Al 274 20 mm x 77 20
mm 27]%  A&ste] 7 Y(hardness, g), 5% (cohesiveness), HNIA
(chewiness, g), &2 Al (springiness, mm), 74 (gumminess, g)& =43t} o]
uf AF&3F probeir YEIO T AE 254 mm, *°] 35 mm TA11/1000,
CylinderE Ap&3stion, 432712 Adiust Beam 40 mm, Target 50%,
Trigger Load 3 g, Test Speed 2 mm/s, Return Speed 2 mm/s, Pretest Speed
2 mm/s, Date Rat 10 points/sec, Probe TA10, Fixture TA BT KIT, Load Cell
10,000 go] x=7ellA 63] 3uks FAste] Fatghow 2bE sl

2311, A9 AN =4

ARAE 23S REAAA o] W AP JhEeaEs EFETE fAC ek A
2> 2353 A (Ministry of Food and Drug
Safety, 2018)o] ™WA®E AldAWWo =z GC/FID (gas chromatograph/flame
ionization detector)& ©]-&3sto] AT A °oF 25 mge frel TR 4R
3l Fotar WHEFEENS 1 mLE H7EsH. o]o] 05 N Weks4d FASIUEH
£ 15 mLE 7Fstal AAE B9 & JFA 548 W sy o]
100C  heating blockoll A ¢F 5377 ZFsit olE WZbsk & 149%

trifluoride methanol €9 2 mLE 7}8ta tjA] AAE BoQ@ e & FA] 7

_17_



S Y E3%3Ea 100ColA 3083 b3kt olo] 30~40C = W§Ztslo]

[sooctane8< 1 mL&E 7}ste] AAE B0 ¥ & 545 91 30x3F A4€Es

sulfate anhydrouss ©38te] Al g Ao = o), 7> SP-2560 (100 mm x

025 mm x 0.2 um)E AREstal, FQH ies 2258 AASAT. 22w

100Co Al 433 FA418 & 3T/min®] H]& =2 240C7HA] =25 F5A71 F 15

L

ool FAET AE7] ki 285, > #E 0.75 mL/min, split ratio

=200 1 1 Aol F45e

2.3.12. SAA Y

Al

i ]

el
o

33 wHE AFsrg] o, SATA> Minitab ver. 17 (Minitab 17
Inc.,, State College, PA, USA)S o83t FAHEA(ANOVA)S A Alsto

mean+SD®  YElWow 7t FA4 FHargk o] {9442 p<0.05 o

el

=

Tukey's multiple range test® £3alo] 2 At}
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Table 3. Proximate composition of emulsion type chicken meat sausage.

Animal fat Moisture Crude fat Crude ash
Horse fat 66.91+0.96" 20.99+0.38" 1.94+0.07*
Beef fat 60.97+0.61° 21.13+0.20* 1.97+0.01°
Pork fat 59.21+0.51¢ 21.98+0.28" 1.80+0.02"

The means in each column followed by the same letter are not

significantly different by Tukey’s multiple range test at p < 0.05.
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3.1.2. pH

HeE

m;

2AA T 9] pHi= Figure 201 WEpdYh &4 Apdel Eael w7}

d d fF3E9 pH: & AS H7ESE §3ES 574 o)) HH A A

6.18 o m wszstl o, AL HIFSE A A oke] frel Al Afeolvh o
EfupA] 2R tH(p>0.05). o]/de] A¥i= Kim et al. (2000)2] & 7hs2t 2wty
e TES 2uste]l AR A Ao pHel iEe] AqtAdkeh dAel o,
A FFdel we pHOl @2 oA AFoliz Web ANt mAgE HEo s 3
&= QlTh Song et al. (2014)e] AlS AAIA e W AAI} =A sAWE] HUtE
do] Aol A = pHa: & A& H7bel whE pH Wstel]l JFE 74 &, dn
ol whel FEE Wi o yehwthar gl o, o] s Ao w
ghA AA Wk Ao R Fdstdth
FrobE Aar] A of 22 2

A wsksh AGA G VI Siol, ER AR MG g me

L

S7FEEAN pH: AME, 227k w54, f4, 59

ZFol 7k At Lee, 2015; Lee, 2016). 53] §Als&el AR&H 1= Av, obHANUEF

e R ABUgoR AR/TES pHE FFA7E Fo eleln, 4571
$F A% Aol A d8d WMol &4 Trkstel nyEy f8e g
Aol G FUHChoi, 2000). wHebA A% bEEel glo] W pHi= w4, F

3}

JE

= A Astel <1le]
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60 | b a2 a2
= 4.0 |
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0.0
Horse fat Beef fat Pork fat

Figure 2. Effects of different animal fats on the pH of emulsion type
chicken meat sausages. The means in each bar followed by the same
letter are not significantly different by Tukey’s multiple range test at p

< 0.05.
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3.13. 54 4 9

RAAAA o] A H 23k Table 4¢F Figure 3ol YeEblch 7td A

shge] WE(L) e T AW WA R3BS 6634 £FOE HA AW

Jdo

A7be 3% 7032 SR o H o ® v A YRt o (p<0.05). A AES

ko

AHP>0.05). kAT, 7k & Wi g d ADES HIUESE A AE 7278 G5

o v FEA ARY fodom 5 W & JEhUtkp<0.05). 71d

A fEES ARG e & AYE A/ FaEo] 302 FEoE feolF
0% EHOM(P<005), A AW M FIBE W AW A F3EIA 2 A
W AR REHES fOH Aol EhbA RUATHE>005). A F A

(i

= X A HIF 2AA 7 SRR A =grh(p<0.05). FME(H)] Fh
7t A A H7F f3Eo] 34608 tE FEA AET folFow =
e UERRtH(p<0.05). 7FE Fo] A Aol A A B s A A " &
A A 7E FrelH oz = s YERATH(p<0.05). AAAQ S-S vl &S
) et AM(g): 7 A b Fell dAA o w FUke AS 2Rl
Uk R = A (073 7

Song et al. (2014)°] & A A2 A SAES HI7FsE LA He] HIa(L), A
Y(a@)e]l FolA Aoz yEbuA gFtorn, FAME(p)e] W Ehs

FoHoE vre FEoIAAW, LAY Ao & vhehbd egtrka shalvk

Hashs A% HEFA

A% 109744

ool Axfo A AGIbEEe] S §MA9 myoglobine]l AAaE FH-EhaL
Aol wel Wahy SxA e g4 e 9 AL vAE 29%e pH
ol wel gk, AME g g ks P XY (Kim, 2014). AB[A}E o

F 2 9§ 58 AvE o A3Es ME oxymyoglobin AFE| o] A A S M S
st A4S # 1= metmyoglobin GEI7F HW 7S AstE ], o] uwje

L'y d, b gk stobleh, AW, @A) 2AAS 2o ASATE g 7]
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Table 4. Effects of different animal

chicken meat sausages.

fats on the color of emulsion type

Animal fat

Treatment Color

Horse Beef Pork
L 66.34+1.00° 68.70+1.06% 70.32+2 96*
Uncooked  a* 1.88+0.30" 3.02+0.64* 2.63+0.85"
b* 3.46+0.05" 2.85+0.23" 2.83+0.16"
L 72.78+0.17* 72.29+0.26" 71.52+0.15°
Cooked a* 3.4610.28" 3.79+0.29* 4.13+0.19
b* 2.08+0.35 1.26+0.12° 1.72+0.11*

The means in each column followed by the same

letter are not

significantly different by Tukey’s multiple range test at p < 0.05.
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Horse fat Beef fat Pork fat

Figure 3. Effects of different animal fats on the appearance of

emulsion type chicken meat sausages.
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Table 5. Effects of different animal fats on the cooking loss and

emulsion stability of emulsion type chicken meat sausages.

Emulsion stability
Water loss (%) Fat loss (%)

Animal fat Cooking loss (%)

Horse 15.71+2. 41N 14.47+2 26N 1.00+0.36N°
Beef 13.94+3.25 12.33+3.19 1.04+0.33
Pork 17.01+1.50 14.71+1.44 1.194+0.56

The means in each column followed by the same letter are not

significantly different by Tukey’s multiple range test at p > 0.05.
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WEEe AgbgEel o, UEYI % Fol welstu FA 54 Agsh:

& 83 &4o|t(Han, 2017). 3 A 57keF Aol Ald, &5, 719 =

3l frolM o R A Ve (p<0.05), A HIF AAIATE 2532% RO R

suA A Tl B FE gE HEhATH(p<0.05). ole] At T =
g AgRke] gl Aolol A vehd dAatr whakE v oz e gEAd AP
of wpg FasApY B s APkl 2ARVE tEY] wiite] ol  dFS v

Youn et al. (2007)¢] AFtellAliz RpE ) 7S AS g Fi{e)
g 2 A8 dmAe] FEAA AW FRe &4 9 HIbEel wek o
S Wi Ao Btk B3 Song et al. (2014)9] Aol A= = #] A )

SR AR 240 Aolw Qs nFHel A FFL WA AOE B

aEATE E3E Choi (2000)2] 917 Fell A 1342 pHE 55~652 x4sle] R
8 4% Ay pH7F Sl wel ®m4goe]l Frkshi: <19teh Jung et al
(1994)e] Aol Az A A 7E w9l AZkel]l ©hE gel Ao A FIdS 1A
- A0 % R3S
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Figure 4. Effect of different animal fats on water holding capacity of
emulsified sausages. The means in each bar followed by the same

letter are not significantly different by Tukey’s multiple range test at p

< 0.05.
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3.1.6. 3|2A A7) A4 (Volatile basic nitrogen, VBN)

RALAA T O] A AWs deste] Az o 754 Fd A4 F
A7) A TEH(me%)S Figure 5ol A E W S H7ksk AA A

of #1917 Ax AW 1539 mg% FEOE WA A WA £AA 9 &

{

AS HI7FgE A A9} f-o] A Apol = LERLFA] @k TH(p>0.05).
o] w7 9 thelAte]l VBN (mg%) SHEdE

& Rtk §F L A4%743F 9wd Wiz Chain] 297
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Figure 5. Effects of different animal fats on volatile basic nitrogen in
emulsion type chicken meat sausages. The means in each bar followed
by the same letter are not significantly different by Tukey’s multiple

range test at p < 0.05.
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3.1.7. A'}4H9)] %= (Thiobarbituric acid reactive substances, TBARS)

RAAAA T SR ARS delste] AxG 8 /Y FPaAA] mg
malonaldede(MDA)/kg®] &> Figure 60 FASch W A H7beh 44
Aol FFe 034 mgMDA/Kg A AW B o] AW HAbR 2AARG
oA o & vhe kg e A tH(p<0.05).

Kim (1999)2] ¢el A 512 g d7ba selsh 2o Awe H7hg o)y
of A At E A3 A A Aol o] Al wls w2 A
2 e o3z w4 Aol Ao Awnct By s wite] wol 3HH 3
o HaE At}

REO A7 Aslo] o3 AlFje] ol F FLbi= free radicaldl] ©F o] &
Agro] B XA F7] T Abaol o A atstEn v w4

AAA Tl HESA WALl e W AW A7 £AAT A A% L &

gL
APRS HIFSE AAIARG B APRALE R E BQlom) o i APl FQ
B ESHAEAERL palmitoleic acid(Cl16:1)9F E ¥ &3 22 dhakst A5 3
StaL o] & A% HIF AAIA ] 2] ARAR|EvE A S48 Ao w dd
=g
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Figure 6. Effect of different animal fats on thiobarbituric acid reactive
substances of emulsified sausages. The means in each bar followed by
the same letter are not significantly different by Tukey’s multiple

range test at p < 0.05.
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3.2. % A JhEe SES WU G AAA RALAA 1

3.2.1. AR

Al b At Jhmebf S S dyste] Alxd Ao dnbgd e
Table 60 EAISHATE AlFAE 2 A0S T2 H7FgE A A(H20:C0)00) 4
e 56.06% FEow hmeltE Edtete]l AlZg AAA Hup ure SR
FE AT (p<0.05). ThzekfirE Este] Axg 2AlAe] e
A 15%, ZhEekf 5%(HI15:CH), & A 10%, 7z ek 10%(H10:10)2] 241 4]
7F 62% o fre]H o mX FEdES Ul ATHp<0.05). e
o] AFpel A= 19~21%°] 7o A F3re o)A ol e gt
(p>0.05). A Fake] AvpelAliz W AS g2 FH7ksk A A (H20:C0)

5o A 15%, bk 5%HIS:CH)e] =AY FFio]l FeojHom =2 5
= HEHA S (p<0.05), H A 10%, s 10%(H10:C10)e]  AA| A] 7}
14.95% % Zhmeb d7haFol S7bsrs =AW 3ol vrobx = S #Eskal
Uk x3]% 3ol Aol A iz H20:C09 AAIA17F 1.50%9] 3haFs veb Ltk

Chin et al. (2006)e] ATl A= Algol Fwsti= f-3+d, w418, 549, v
F 2AA 147HA 9] dnbgite] Aol A Srgheo] 47.6~654%, vl g
e 9.1~175%, A ke 142~347%% thgstA SA =R o, AETd

of WAIE gtz i 0% oI5kt £AW 35% ol WIS FEHAAGL

wakQieh oled AN whgow W ololA wAS W AW W e
ARG 2419 3, A FFAME Aol Blshs A FAE S
o wastgom, UGS A AF] Wlsh: AN B 2o
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Table 6. Proximate composition of emulsified sausages added with Jeju

horse fat and canola oil.

Ratio of fats (%) Moisture Crude protein Crude fat Crude ash
H20:C0 56.06+0.42° 21.10+0.30° 20.50+0.90*  1.50+0.10"
H15:C5 62.79+0.90" 20.35+2.15 20.72+0.66*  1.70+0.10"
H12.5:C75 59.95+0.81" 21.80+1.00° 19.15+0.80"  1.60+0.10*
H10:C10 62.96+0.64" 20.75+0.25 14.95+0.83°  1.40+0.00"

The means in each column followed by the same letter are not
significantly different by Tukey’s multiple range test at p < 0.05.
H20:CO : Horse fat 20%, H15:CH
H12.5:C75 :
10%, canola oil 10%.

: Horse fat 15%, canola oil 5%,

Horse fat 12.5%, canola oil 7.5%, H10:C10 : Horse fat
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AFE A Abeks EF NFS "este] Axd 2449 pHi
Figure 70 A&tk 7+ Ao #3t=9] pHi: A 569~5740 W= A
@l A oA Aot Ve FeTHp>005). 7HA Fol pHi: WE Aol A
AE Frhehglon), ARkl §o4 o]tz molx| ekrh(p>0.05). Lee (2014)
o hEeh, SULR, FEAF A A HEY FAZT EFuES de

sto] Az fr3hE o] pH: ZhEebi-7F 09%~20%2] =0l A 6.02~6.03 =52

2 SAEQ o AFA H At JhEekR E£5F S 2 ste] AR A
A1) pHRE Y =2 59 pHE UERd Y. sk Lee (2014)¢] A= f1:&

5% 80%9) EOo Abstel AXSAY] Wil olsh e AuE vrhhi:

ESH Lee 9F Joo (2014)e] SelP A5 #H7FgE of & 4~AIA 2} Seo et al. (2011)
o X F HUF wEle} Ao A AEA 2UdS A& wE pHel Wk 1

ASE Apolnt #ABGILh o3 fahEo] stdE: FHgelA] Aguct n el

-

S o] o3 A3z Aow werEvl, Park (2016)7 Lee (2016)9] @170l A
= owwe] Wyol ot fadAFel of Aol wet fEE 9714 ohvwa

3l 2~El5l Zk7)e] e8] o] v t}&E H (imidazolium) o] 5% o] pH7F A3t 7] i

olg}ar stgitl. 3 Acton et al. (1981)¢] ¢ltolA]3= actomyosine pH 5.0~
55 Mol A 2EAA] gelS At 7Fd A9t 222 pH 6.0 o] &

Adna sl ol e Ad: TEA A H HEY FAE EFT APYo
pHell =LA G5 A A erom, ufo] we pHi St mAstA 2ol 7} 1
Ehupis Aow gheketsl)
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Figure 7. Effect of ratio of jeju horse fat and canola oil on pH of
emulsified sausages (H20:CO : Horse fat 20%, H15:C5 : Horse fat 15%,
canola oil 5%, H125:C7.5 : Horse fat 12.5%, canola oil 7.5%, H10:C10 :
Horse fat 10%, canola oil 10%). The means in each bar followed by the
same letter are not significantly different by Tukey’s multiple range

test at p > 0.05.
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Table 7. Effect of ratio of Jeju horse fat and canola oil on the color of

emulsified sausages.

Ratio of jeju horse fat and canola oil

Treatment Color
H20:CO H15:C5 H125:C75 H10:C10

L+  57.75+1.01°" 65.34+0.09° 64.69+1.97* 65.50+1.69
Uncooked a* 1.45+0.75>  2.30+0.71** 1.99+0.45®° 2.63+0.54*
b* 2544058  2.09+1.44*  254+1.44*  2.41+1.25°

L+  7198+1.90* 7262+1.96° 72.64+1.29* 71.07+1.67°
Cooked ax* 14.81+0.60° 16.53+1.96*® 15.40+1.69** 17.20+1.18*
b* 1.2740.49*  1.78+1.19°  2.46+1.25*  250+1.30?

The means in each column followed by the same letter are not
significantly different by Tukey’s multiple range test at p < 0.05.

H20:CO : Horse fat 20%, HI15:C5 : Horse fat 15%, canola oil 5%,
H12.5:C7.5 : Horse fat 12.5%, canola oil 7.5%, H10:C10 : Horse fat 10%,

canola oil 10%.
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H20:C0 H15:C5 H12.5:C75 H10:C10

Figure 8. Effect on the appearance of emulsified sausages added with
jeju horse fat and canola oil. (H20:CO : Horse fat 20%, H15:C5 : Horse
fat 15%, canola oil 5%, H125:C75 : Horse fat 12.5%, canola oil 7.5%,
H10:C10 : Horse fat 10%, canola oil 10%).
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Table 8. Effect of ratio of Jeju horse fat and canola oil on the cooking

loss and emulsion stability of emulsified sausages.

Emulsion stability

Sausage Cooking loss (%)

Water loss (%) Fat loss (%)
H20:C0 24.43+1.19° 22.51+0.79" 1.7120.77°
H15:C5 28.55+1.94* 21.10+1.72° 7.82+1.55%
H125:C7.5 29.06+1.96 23.66+1.68 7.01+1.87
H10:C10 27 50+1.70° 16.65+1.87¢ 8.86+1.81%

The means in each column followed by the same letter are not

significantly different by Tukey’s multiple range test at p < 0.05.
H20:CO : Horse fat 20%, H15:C5 : Horse fat 15%, canola oil 5%,
H12.5:C7.5 : Horse fat 12.5%, canola oil 7.5%, H10:C10 : Horse fat 10%,

canola oil 10%.

_42_



325 49

AL W A Aok B3 NS Gelste] Axd fHALAA] 0
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Lee ©F Joo (2014)¢] &¥ B H7beol wpE ®Bpeo] ghAdhs Axbel v als)
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T2 JgS Tz oz FdkEy Seo et al (2011)2] Ao A= A EA

2 A w el S H7 s dE e §AFSE B4ES 1 o

ko). o] el Aol AEA FAE 2AA D AFTEESE Foll HIESel 2l

e B EdEel wEh F2 S i Aow e
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Figure 9. Effect of ratio of jeju horse fat and canola oil on water
holding capacity of emulsified sausages (H20:CO : Horse fat 20%,
H15:C5 : Horse fat 15%, canola oil 5%, H125:C75 : Horse fat 12.5%,
canola oil 7.5%, H10:C10 : Horse fat 10%, canola oil 10%). The means
in each bar followed by the same letter are not significantly different

by Tukey’s multiple range test at p < 0.05.
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3.26. 3|2A A7] A4 (Volatile basic nitrogen, VBN)

AFA AR Amehs B3 NES st Axd £ A 9

1o

7l AA T F(mg%)> Figure 109 AL & A0S Gd= 2|39
AxF FERG FAAOR e G GehlAtHp<005). ol T Az A

e dFgor aAdHEY AP R e el F AP Yed
&

stlom, Jhmebaar Aol By wl FEE A A Azl ARE
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Figure 10. Effect of ratio of jeju horse fat and canola oil on Volatile
basic nitrogen of emulsified sausages (H20:CO : Horse fat 20%, H15:C5
: Horse fat 15%, canola oil 5%, H12.5:C7.5 : Horse fat 12.5%, canola oil
75%, H10:C10 : Horse fat 10%, canola oil 10%). The means in each bar
followed by the same letter are not significantly different by Tukey’s

multiple range test at p < 0.05.

_46_



3.2.7. A'}34H) %= (Thiobarbituric acid reactive substances, TBARS)

AFA % A Absekt B 0TS Beste] AR &40 TBARS:
Figure 119 EASGth % A0S ©ed A7kste] A% #2348 2414 (H20:C0)
7} 023 mgMDA/kgO. 2 Fe M0 74 e Al E bl w3
A g bseheel E3 TN RESFAYL FFol e AmTE AHE
shgont, Jhmebf FFol FAFA Wk AWl Fobsh: AS #el @

T AU o= ¢ Ko gk kAl A S palmitoleic acid(C16:1)9} E 513

Lee et al. (2008)2] Aol M= Sl E Ao =4 A0S E£Fste] Ty 23S A
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Figure 11. Effect of ratio of jeju horse fat and canola oil on
Thiobarbituric acid reaction (mg malonaldehyde / kg meat) emulsified
sausages (H20:CO : Horse fat 20%, H15:C5 : Horse fat 15%, canola oil
5%, H12.5:C75 : Horse fat 12.5%, canola oil 7.5%, H10:C10 : Horse fat
10%, canola oil 10%). The means in each bar followed by the same
letter are not significantly different by Tukey’s multiple range test at p

< 0.05.
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3.2.8. A7}

A7 FA L ol FHRE i FeAEAE S8k A2 o d83 KOH
o] mgF =, glycerolat AHatA &2 AEje] felAgAke] dioded FA4dte]
Aol At S SAe: eItk (Hong, 2019). #4 S oesk Ak et
of &7 T2 A4 % MRS 285 ol AbuEtA "k fA4 ol 23HE o
Sz el Apgakel G2 fAe FEa AMEE e 7]5Ee] fu

AFE m AW R AmeeE B NEsel ARG RAF2AAY Ak

‘-FJ

Figure 12¢] A8t W AWS A= H7kgE {318 A A1 4 (H20:C0) 9] 0.85

mgKOH/g 0.2 SAHdom, W A 125%, 7h=ebf 75%s £33 &
SFPRAAHIZECTIe FrelH o & o]l FAHATH(Pp<0.05). & A

s spmes Fedol 10%°] F38 244 (HI0:C10): 063 mgKOH/g 302

A=A AL Abstel] o)t Atuje] 191 F Shubit free radicaloll o]dl A] ZFE]
T oEESHAGAEe] AbsinbS-oln | o] A el BEE 4A AbstEY, ol
el ofsjA AbstE 7] ek o2t o] f-m WALkl wol 3hFE A EA
FAZE A Abshrr 218 ® th(Sin, 2018). Kang (2003)9] 1ol A 1= 317] ¢kx}9]
A7 Y dE 2y o felAgatbe]l tha Frkeksl o, A4 7|3to]l 4
oA-FE FolAow Fristltkar gk ol gk Axkiz a7 kAl Al x g g ol A
Adat &5tk A2 G4, hemeEd 9 ferritin 5ol 9)ste] f-2] %Y Ako]
Al QS Fiz 8910w Hastom, g stde] o gk Alxute] g3 Y
Atal whE A Frbsklokal slv &, el o ASUbeES AAkst

Whgak el ofF o2l AR sbpRaE F fuA el Aol o
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Figure 12. Effect of jeju horse fat and canola oil on acid value
(mgKOH/g) of emulsified sausages (H20:CO : Horse fat 20%, H15:C5 :
Horse fat 15%, canola oil 5%, H12.5:C7.5 : Horse fat 12.5%, canola oil
75%, H10:C10 : Horse fat 10%, canola oil 10%). The means in each bar
followed by the same letter are not significantly different by Tukey’s

multiple range test at p < 0.05.
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3.29. ks E 7}

Tl 7P REE YEhli AR AR H A e, sed fA49 g 35~
40 meg/kgel HW AAEA HKek AFow Fperditial Shelvh(Han et al,
2006). Drerup et al. (1987)2 A% 7]7F &okel whuje] Ruj 9 wiAo] pHol
I A/ pow, SN A st AR SRRl g3l o]
b Aet A S7beEol pHel whel Agate) So] S-S At e
It ARG AT AY B TbmebRE S5 whete]l ARgk frahg
Aol Hatst=7t Figure 1391 EAISEICE W A& whl2 H7EE f 3G
A(H20:CO)7F 5.11 meg/kg T2 folA o 7 s s vedsl
(p<0.05). ®7t & A} Jhmebf s ekl AR 2AA A ek

Faol /gl wel SastEst Gl Frbsh: A% wESALh ol BE
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Figure 13. Effect of jeju horse fat and canola oil on peroxide value
(meq/kg) of emulsified sausages (H20:CO : Horse fat 20%, H15:C5 :
Horse fat 15%, canola oil 5%, H12.5:C7.5 : Horse fat 12.5%, canola oil
75%, H10:C10 : Horse fat 10%, canola oil 10%). The means in each bar

followed by the same letter are not significantly different by Tukey’s

multiple range test at p < 0.05.
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3.2.10. w3k A4

AT W A AEes B TS dustel Az 249 A f
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Figure 14. Effect of jeju horse fat and canola oil on viscosity (Pa-s) of
emulsified sausages (H20:CO : Horse fat 20%, H15:C5 : Horse fat 15%,
canola oil 5%, H125:C7.5 : Horse fat 12.5%, canola oil 7.5%, H10:C10 :
Horse fat 10%, canola oil 10%). The means in each bar followed by the

same letter are not significantly different by Tukey’s multiple range

test at p < 0.05.

_54_



v\
1419 &4

3.2.11.

ol —
L. ;OD OL ]
[ o ~ X S
A o om o~ 70
i OL — | o U_.E —_
_— = 5 ok ol il 0 = o T
i) A L, —O — )
2l g ! ~ val XA ~r s o) I~
iy S MR N
5T w 2 T = X No TF o R 11
\ i~ .n = A — —_ ~— ~ X2 I i) ,Dr_ .
A" ~N b o = oW NOX | ny of N — vo= =
ol — = ) —_ ) —_ lo ) (Y] o8 ‘ll
weoom™ | Jdy T T o B N ol ™ J - RS
s J ) o e | T @ dn B : X
sl — 8 L~ X ST < 2 5 o o SR iy
= o 3 o X ooy g > X =~ 7 2 - ot W oo M
Y v - o = R 3 PR ~ - 0 T iy
. " - W < S o T g e ~ = S = s
ol S SRy %o X ™ £ ol - W = < N
o - i) ol Lo = o n K ) I
Gy e o ¥ = o X 5 5 E - %2 s <
a0 o X° ! o TR B Rz wr i 3 m o ) 5T K
=T o =z N X0 oF A o X X = o
= Sy TE .8 B E 2 & e L cRc)
O_ | o2} —_— ' , ok X " . \VI -
W ‘l_m W@ - ™ Mn_ — B e W@ 'S i3 ol i) o My oy A Q)
—_— o< o q ﬂT/\ ,L‘.M _Bﬂ. ]O.l \_4_| R ™ 2‘0 OC ‘m._ﬁ < ha ﬂﬁ ‘._I_A_w‘._ < E.D
b mo  HE T X 5 2 v T o % T LN N Lo
o = Gl T X8 w o= p W X T o= o
A T o o & . o g < =R oAb
~ ' ) JiA J & =0 () & ™ _
w5 0% AR 2 = S & o T N ok
ol — %) A ol 3 > ~ OW = | = ﬂi o]
g3 T B C ,_‘qﬁ,_.lq R H e
p— Qm i . -, ) ol %) I ~ —_ X £ 0 - —
NP = T o L 0 O o~ ) oo =
oy = 5 W B o= L S U < o R = w D i
=2 v = s o s = 8 s . 9 T - X EX. ® OF M
Pw — )0 o ) 0 ‘a ~ “ —~ /@ or :.AD, ~~
— W & & s HE oy T 5 ® g K m E R
o, £ 2 7 PR e " a S = o " .= o T = oy X
E_.D > @) e | X ;0_1_ ol ~I (@] X ~ _ H T ~ o ~ K ﬁi
g = 7 = i - o oo e Al S o ol o oF &
o T 7 = = o = " o To 8 = ol S " 0% e ~ Ol
= g T X HRom W " v v T o5 o e
=~ oy 2 K ST v °orour T 3 & o e o0 oH
\L < NI o ) m %) = Lo N AL vl fo —_ q _
OEI E.E i E Te) S (= ~ i .60 —
; -~ .2 H J— ) 0] > oy ﬂr 0 N <] < N
) 70 oo — e O = ot hS o T =K S 2 o = = TO B XA
Jow = B & g NG = Vi A zo B i & )
3 X 1) 0 m T - = N —_ \ '
ol N . A X ] — 5} N> J T i ol ) o
L,Ugﬁmvﬂom}ﬂgm@omﬂyboLIovﬂE
NI 3 = i Do T o <y N N T X Hlo
- oy :Ib' X _._._rl o0 N HO _Aﬂl ", _Z_j = \l‘%wA - | A# —r ‘Ul _
) e | ~ —_— N 1.* OW 5% L,.» | No X o) nhy
oy _ A oy & X o X TS U g A7 — N o = oF
— 2 o - K w2 N [ N T o MY el
X = oo oY & T H S xX B = _ m
X B = ] 73 =) - B ook o X T o e < T —_—
< 5 - o O iy U oy X o W my ° 0w < )% = R
< E L e E _A,_.mxixg,u L,@:¢
= . % — - — ; 1 ;o —_— J
o B o = w N ur < o] aia oy Q Mw M ! w1 oA
. = e ) ) s
xwumxwvixlaﬁ}m m@znﬁoa
R oy o~ ~ 2 5 O = B- =
o OW \T_ —_— = ol _ ol
ﬁoqwu@r@mth@g o
, T = < KX = HH
= ~ o s 2 = T
5 T S = B
p— ‘HH .
o

- 55 -



Table 9. Effects of ratio of Jeju horse fat and canola oil on physical

properties by sausages.

Physical Ratio of jeju horse fat and canola oil

property H20:C0 H15:C5 H12.5:C75 H10:C10

Hardness, oo 70148 60"  448.20449.00° 376.00448.10° 340.05+38.63cd
Cycle 1 (g)

Hardness, = 407 00136000 260.20444.79° 217.10+49.80° 180.70+41.80%
Cycle 2 (g)
Adhe(?:;‘;ness 0.14+0.07 0.08+0.05 0.12+0.07 0.10+0.05
Cohesiveness  0.18+0.05" 0.22+0.04? 0.21+0.06%° 0.18+0.05
Springiness o og, 370 6.66+0.43" 6.20+0.64% 6.03+0.50"

(mm)

G“m(r;‘;“ess 121.13+10.43* 11596+1091* 73.88+19.00° 61.25+14.29°

Ch‘m‘]';ess 7.760.90° 7.44+0 912 478+0.91° 3.55+0.90¢

The means in each column followed by the same letter are not
significantly different by Tukey’s multiple range test at p < 0.05.
H20:CO : Horse fat 20%, HI15:C5 : Horse fat 15%, canola oil 5%,
H12.5:C7.5 : Horse fat 12.5%, canola oil 7.5%, H10:C10 : Horse fat 10%,

canola oil 10%.
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3.2.12. T3HA9 A =4

A Ay el sE Edugd wE A ARAS @

Table 100 sEAlsICE o] el A= wlalstr] fls) shA Aol =4S of¢

wEe Fd Fdstgon, olg BANNE A@stel e A RO

et al.,, 2008; Lee et al., 2005, Hah et al., 2005; Park, 2018).

ko] A Ak Aol A B SA ALY 59529 o w s Ak &)

Sk e B e A L AwehsE EFHA0] B
swspApgake]l 24 Jhmebel kol FUhghel whel = AP

ZAstom, EaAPAL Fashs 4ES etk Koo et al. (2009)]

Aol A FhEeb B SR SO AeAdam #@n7 dEE Ax Al sl
(oleic acid) By gt slako] Z7balglal, LA WAL shaFo] 7FAdlis

ol A¥E YehgArl. B3 Yoo et al. (1993)¢] ¢ Ftol A]i= wai7] o] EZ3HA
WAk SRS vl 38~39%, AlF A eivl 40~44% % =& 425%9F FAFShaL,
5 5145%K T} ko fEolm Al 39.9% SRl F7E =rhar & glu). oAk

o] AW B AT W A TIAWAL TS 4048% SO AT A el vt

o Ake] Qo B A A T v E 92 (palmitoleic acid) s #AY3E, ¥
3t g o] Hojua dRE HEdi: V5 Aol o] FE sEE Fo
Wol o] g3t} W aE Q] o (Shin, 2018, Hong, 2018), = < -=-#*Holeic
acid), ¢] = #4k(inoleic acid), @] #@AHlinolenic acid) G2 & 3E3}pAWAako] 3
abar glo] A G7bgEel HrbE Ag sAAGEY A% fold Ao w et
ghof, 3 ATt A W A B bk £ EYE Ae rEwal 9o
EAM(Palmitic acid)®] 49 7hzebfe] F7kol whel A4 FEow FRAsh: g
= deplAnk ve) Al 2 ogEeake] Ae bk bl g St

s AFS EhRATh
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Table 10. Fatty acid compositions of mixture of horse fat and canola oil.

Fatty acid (g/100g) H20:C0" Rdul(—)n%f:(:};me o dlril(llz_ctscl:g(;l.;'?ﬂ H10:C10” Pork fat
Myristic acid 4.72+0.78° 2.90+0.13° 3.02+0.08° 2.04+0.07" 1.3340.23¢
Myrictoleic acid 0.30+0.03? 0.18+0.01° 0.18+0.00° 0.12+0.00° ND?
Pentadecanoic acid 0.29+0.04° 0.19+0.01° 0.18+0.00 0.13+0.00° ND
Palmitic acid 27.38+1.92° 20.18+1.06° 21.43+0.13° 15.08+0.61° 21.35+2.41°
Palmitoleic acid 6.38+0.26° 4.22+0.19° 4.40+0.02° 3.00+0.11¢ 2.92+0.74°
Heptadecanoic acid 0.50+0.18? 0.17+0.00° 0.21+0.03° 0.13+0.00° ND
Stearic acid 4.00+1.14° 2.81+0.14° 3.17+0.01° 2.46+0.10° 11.30+1.89?
Elaidic acid 0.12+0.02 ND ND ND ND
Oleic acid 31.65+1.97° 3291+151° 44.05+0.31* 42.83+1.79° 41.94+4.12°
Linoleic acid 12.67+4.33° 11.81+0.55° 15.30+0.12? 14.36+0.58? 13.19+2.97°
Arachidic acid 0.07+0.01¢ 0.12+0.00° 0.19+0.00° 0.23+0.01° ND
Linolenic acid 3.21+0.98 ND ND ND ND
Heneicosanoic acid ND 2.30+0.05° 3.33+0.02° 3.41+0.11° ND
Eicosadienoic acid ND 0.26+0.02° 0.24+0.00? 0.16+0.01° ND
Saturate fatty acids (%) 40.48 36.74 3294 27.96 36.92
Unsaturated fatty acids (%) 59.52 63.26 67.06 72.04 58.52

The means in each column followed by the same letter are not significantly different by Tukey’s multiple range

test at p < 0.05. "H20:CO : Horse fat 20%, H15:C5 : Horse fat 15%, canola oil 5%, H12.5:C7.5 : Horse fat 12.5%,
canola oil 7.5%, H10:C10 : Horse fat 10%, canola oil 10%.
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