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Abstract

The saturated and unsaturated fatty acid of extracted horse oil (control) was separated by
low-temperature crystallization, and then the cooling curve, cloud point, iodine value, and thermal
property by DSC were evaluated. The solid phase and liquid phase were separated during
low-temperature crystallization processing. Before separation, the cloud point of horse oil was near
25.6C (54.3 min) and after separation, could point of the liquid phase and solid phase was observed
at around 7.6C (289.7 min) and 29.4C (36.5 min), respectively. The iodine value was highest at
liquid phase horse oil as expected (p<0.05). In the cooling thermogram, crystallization temperature
was observed at —2.11T in liquid phase horse oil, =0.11TC and 14.59TC in whole horse oil, 2.55C
and 21.95C in solid phase horse oil. In the heating thermogram, the melting temperature was
measured at 2.74C in liquid phase horse oil, ~1.62C and 21.8C in whole horse oil, 1.01C and
39.54C in solid phase horse oil. After the separation of saturated fatty acid, crystallization of horse
oil occurred at lower temperatures and melting temperatures of horse oil.
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E2Q1 FE Al =A2t $A= GHA o7 EXSR|HARE T IOAHRAL ffo] =& A
(Yang et al, 2007) 22 L&A glon, 0|9} RIhE vl ZopR|PAETH BRSIAHMAT SHgo]
For 28 nkfo S GHUEY FEA 15, WF B2uA3S, TES/ARl gt 3
9 geigo] Baolle AT AN oI%) #2 SHE] e ASHT LHChoi o al, 2014
Lee et al, 2013). AFRFAE B2 #H|5l] L5 26 o] AHollA 53 7152 mhg'et
Hen, o= linoleic acid, palmitoleic acid 52] &SR H]E0| OF 60% AEZ AlFT]E9]
AAE 2743} Blszsltt. o]2fdt AAMI R Qlof AlFE R 02| MT U S5} HiE o]
UTHKim and Jang, 2022). E5F Algo] w]FojlA FH]== 12]|9] 58 472 palmitoleic acid T
o e £B4 98T} kol Pk I A8 Slol WL HE(Kim, 2015)3HL, ceramide EGH
F0 4R % T 4230 S8 S volFe HEo) o} SR R A8EL st
(Al and Oh, 2013). 2 Tj20] cheh okg.2] F37} oA skl dhek B0l F2oA) Eob
A3 ek 28y AAHoE Z2F o] HEoA AE3E At 7R f15Y] A7t iR,
ohg AMgel] 9Igt 71299 vhe 23374} kg ojsabd 54 o] oiet 7S A
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0] 535t A&o|thPark et al., 2019).

2tEo} 22 FEA4 A 3715 22 AEA A 1Y) E4do] A Y olf= Ay 4
Q1 AHe] E4do] th2 ] wiEo|ch AARS] B, ISR |HRALL ERSRA|HMAS] HIE, o]FE
A7t A9 40 ZA FFE vIRIth gRbH o g ARoflA EIRR|HHAE Hlgo] 2 A
2 A2 A6k, ExsRAle] o] 9k A2 dA= EAT 7RsAo] = &, ZAH
ARO] 7% GUZTIOE o]FoA ==F]o] ol AJRolA Ao, Slit o]i}e] o5 AR
o]FojX EASIARARS] HF- S=Fo] ol AR2olA HA| = EAsHA Eoh(Kim et al., 2013).
CHA] oA, Thet AR 217 1-79) ==3(83, melting point)°] §17] wzo]l £} =0
e} E4do] gl

53] vhi= HE S84 RS B8 A 24H7E Eot AR 2kof wE 4A
IAIoNA dAFo R BHA Ht o= AlFe] FAEA, AA, 8 S Astil7lE 8%
o] & £ 912m(Kim and Yoon, 2020), A4S} 2/AJHIE ZEs o] QJFebo] ogt Ate] B4
35 Aok A 22 Pl B9l AlEe] S Bk &Y & qlrh

8 (fractionation)> F 7HA] o329 /g0l EdE ] Q= E4S Eeoks WHOoE 2 B4
AEY IUE A= FHOE ol&EHY, FAE EYols WHOEE 25 HE 5=3
ol thet Gal=E ol83t Ak 9 SFH, A=rET Y Fo] UrKFontell et al., 1960).
AL 27PHL winterization¥} U YT Z o] Fo|A|L, FF F2]o] ThET) Winterization> &
g A8RAIE AR0A AetHEA B2 52812 Ze AR AASH E4S FHI=
o] F2o] a1, A2 2oL EEoarA} sl §A|9] AR S B A F WZRA|7|HA 2%
< FANA 88 HE TE F AT dAVdS Edcke HHOoRE 279 g/ A4t
ZA, 25, A7h wHF &5 wel A%o] AAFHDeffense, 2000; Jeong et al., 1997).
2 Ao B FEEIIE ol GeFEHE ol8sto] PhRE FE0519101, BRIt
+EE 07| 8l A2AAePHE ol &sto] EAAN} BRI ARS Eefstal, o] thet
olg}ay E/dZ Tl uhfof tigt 7| HlolHE Alsdtat FAlol vkl A S8 EE He

¢

Ok M=

U ARFEA| ] EAOA &5 9 iE & 8 TgE 22 Fiste] 20C dEaolA B
5 AlR® ARSI

Rl Az WA, 35 FAEE, 2L AL o) 3 eo= APsIAtFig. 1). &
A Z750 RIS 111 FAREE &3 - E4)7|(HMF-3600TG, HANIL, Bucheon, Korea)S AR
sto] Eolqlct. SFret 34 248 vix]= 7FE 17| (MSH-20D, DAIHAN Scientific CO., Ltd,
Wonju, Korea)& AR50 90£2TOllA 1AI7E B9t E45E019th. 5 & B Zu7|9t AZE
olgste] nhipet SR 1A 22 F 22 FAIE 2399 x g 25C, 102 S AR5 S
A Foto] 24 it EHEAE 8l FEH v $F 2% SRTE AR § M
H71E ARE3te] 50T, 600 pmollA 1417 SEoIiet. BAgS 93l 2,399 * g, 25C, 152 &<
ARl e A & 2 vkt 52 1% 3 M NaOH 842 ol H71sto]
7t RIS ARgSEe] 50T, 300 rpmoflA] 30 E9F SEROIAT:. 1L F 2,399 x g, 25C, 15& &%
dHEelele] Jede HA 2Rt vkRe] SAIE sl ki S8 22 ¥ B SFTE At
Sto] 7HA 71 ARESo] 450 rpmOE 304 Bt WHISHHA SASHIT wRAEfog 2,399 x g,

25C, 158 B9 PARES ok SRS Flo] A vhe S Azsieict
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Extraciton process

Refining process

‘ Refined horse oil |

ndi Extraction
Crinding | Adding green tea leaves
Horse fat : D.W (1:1, w/w) S
90T for1 hr
T
\’
Filtration . Centrifugation
Filtering by gauze 3,500 rpm, 15 min
Degumming Centrifugation
Adding 2wt% DW | —> 3 500rpm. 15 mi
600 rpm stirring, 1 hr > FplT" - min
Deacidification : -
Adding 1wt% 3M NaOH B Centrlfugathn
300 tpm, 30 min 3.500rpm, 15 min
Washing . .
Adding boiled Dw | ——> | Centrifugation
(1“:1‘ wiw) 3,500 rpm, 15 min

Fig. 1. Production of horse oil by using hot water extraction method.
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SEoIX|Lt E
AR} B Lee 5(2012)9] 1= Far

3lo] Qukxoz

SEA 2] 71 @o] $kgE o] QJE oleic acid (C18:1n9¢)S H-2I517] 251 oleic acidQ] =%
9l 15€ (Knothe and Dunn, 2009)°|4 Z%35} E2|E APst3et. vhp-e] Eal= Zaliha 5(2004)2]

S B oiaof g AR HEgsiinh A v
71 & 15C 2 445 Ag24e8ks

ZA b 15C7E &

127183t 70T ol 2Aee @Ads] 274

Z(RW3-2035, JEIOTECH, Daejeon, Korea)of| 4] WHFA|7|H, A
A2 A)(CENTER 301 type K thermometer, CENTER, New Taipei City, Taiwan)E ArE-5t0] o}3-9]

7 PYRAFTE 1 & vAE HAdo] S-Sk
e XeR=3 ?ﬂ—e,—léi(WOB-L‘R) 2546C-10, WELCH, Furstenfeldbruck, Germany)2}

EEE R

A5AWEAE A

Sjof Relsl TANS HHL RelEl A 2399 x g, 15T, 158 5 AaRelslel Pold
ASoELe Fslel Az A8t

| ok

(AOCS, 1990)0f| we}t u

= 2435190t}

2L}

k5 0.3 g& chloroform 15 mLo] £-3f5t &
1 N potassium iodine &4 20 mLQ]- Z=s 23]
sodium thiosulfate -2 02 FLXHo| = wj7}A] 245} 0111 3ﬂ H ‘3}01 giges

IS 1 %
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ZtaM 2 2H(Cloud point)
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L oA 249 95 130C7HA] 71gE nkeS

= gub]o] LEAlA
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T 15CoA w7
BAP AR = 2
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8.0E7} (g fondine/100 g oil) = (V<X

a : HAl] st 0.1 N sodium thiosulfate 27 AH]ZHmL)
b : FASlo] gt 0.1 N sodium thiosulfate Z7JAH]ZH(mL)
S : AA1S AFZHe)

f: 0.1 N sodium thiosulfate <7}

AXt =AL EZH(Differential scanning calorimetry, DSC) 24

A viERE 2 AV At S - U W, 270 Rk 5 22 ¥4 §442
Zaliha 5(2004)9] %P@g UE HFS}o] DSC Q20 (TA Instruments, New Castle, DE, USA)§_’,_ 0]-83}
of gRIs3irt. vk 70TollA 1082t FAlsto] 273ae Ls] AAAZ] & ~-40C7HA] 5T/mind]
2 YA & -40TolA 1087t FAAF CH, o 10T 7HA] 5C/mine] &L 712510 Yzt
I} 718 I Fhol WAYok= G4 B0 diof okt

SAHXE]
EABRAL Minitab ver. 16 (Minitab 16 Inc., State College, PA, USA)E o]835}o] HAREA

(One-way analysis of variance)2 A5l MeantSDE UERHOH, ZF 4 Hagr 719 foAd2
p<0.05 +59= Tukey’s multiple range testS 5o}0] AA[S}AALY.

rlo

s
27 % 0%

e %1194 A BE 2ANT F WA 2R AR AR Bl 27 A
7/

ASE 71.69] =174 743 9o (Kim and Yoon, 2020), YHHHO R Zophale] Sge B
SPAAL] vlsf =Tk oj2fgt Alo]& QI A7t ARfElE 227t 22 FEbd fAlol E o
U= FAER] A A 24S & & otk £ Aolae B2 A kgLt 2750 s Al

oo FejEl thfo) WATA S (Fig DS Zsle] B AT WSS LopR A S
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Fig. 2. Cooling curve and cloud point of horse oil (A) before separation and (B) liquid phase
and (C) solid phase of horse oil after separation by low-temperature crystallization.
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YA A= 2] A9l wE AHAE 274 Hale] BAgle]
WBZH&L 2lolof] o3t 9xk= gl AoE A7) He| A 42 25.6C, £ o] HAVIT} 1A
2 27 7.6C, 294C9 ATE YRR £ #E 7Ie0E £ o] ISR 270]
EOMA| A, BESAHARS WolR]= 2 SRIstYit ol#feh 273t e A% 39 HIl=E Qlsf
k] LSRR AL BRsARAe] Held = 9SS SR 4= qlgleH, ojet o] L olgst
of ZARS: F2J3HtH palmitoleic acid®F 2= PRFO] F2lt BRESIAHIALY] s =Y 5 92
AoE BZFA B8 Y w2 £k B2E oA 15T 0]9]9] off 71x] Lol 2735t Eefo}
L g7} Agg]ofok 3 A o2 Wz Dogand}t Temur(2013)= winterization 33-< E3) 2|9
ESRHAE TR 86.91%004] 73.38%E A4S, BIESHRHMAE TR 12.00%004 19.95%F
71052 SRIstit. mebAl, B Ei= winterization 5-2] WS B9l 54 AT BESAMY
At £ =ole A2 XS] AU oS Hoh adtdo g S8 7lsd Ao g AEh

[elel=v/

243} Eelo g x99 WIS vlwsly] o) 24} £ A} o] A} A
ReRCA=Y = Jdvd s I e le

2] A vhRo] R QTR 68.41+1.585 SAEITKFig. 3). £l AALS) nif= foHoR
7 =8 2 5Zh(72.1941.14)2 UYER|1oH(p<0.05), ¥2] T TAAI] the= 59.33+0.912] Zko.
2 7P 2 2 0 B3RS YEITH(p<0.05). 2 AtollAe BEXIAHAE 5 71 ol FhRE o]
UL, AF O R =2 =S 7H oleic acidE Ee]oF7] $Jafl 15CoA 27835t EeE Zastr.
w2 A3t 5] ARV} A1ge] R @Tgto] fFojH o g AjolE Hof E7t HUSZ TRIT ¢
UgloH, Hrp =2 £ g foiAE BHE S SRAU B W2 204 £8E ok A 22
ZHo] Wast Aoz AZHEL) Li 5(2022)2 9A]0] B8 27} Uopdsg g Q Tyl 3} o}
Ae S 2ol 24TolA FE SA|(51.97+0.67)= 271(41.97£1.95)0] HI S gHo]
S7Fotag ERIsISItE Kim 5(2016)2 150 FANES AR = —70CoA st 7|54
E33ESFR]HPAIR] docosahexaenoic acid (DHA)%} eicosapentaenoic acid (EPA)S] &5 =l Bl
Sttt olet Zol, ukg T3t o) Yuk 25 AAsto] 27} EelE 2th palmitoleic acid,
linolenic acid 53 22 7164 BEXAANES B 22 k& 52 ¢ = Aozt Az

80

A

60

40

20

lodine value (g iodine/100 g oil)

Before separation Liquid phase Solid phase
Fig. 3. Iodine value of extracted horse oil before and after separation by low-temperature crystal-
lization. Value with different capital letters are significantly different according to crystallization
separation of same concentration, respectively by Tukey’s multiple range test (p<0.05).
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ARt Z=AF HZHDSC)OH| 2lgt E2M

A7shiol oJaf £ejE uk-o] DSCof| 9Jgh BRA T Fig. 40 UeRfI £ A ¥
B4 Azl wrdn] 371 27) Yeltod, 742} 14.59T, 0.11T 9] & 04 =] glthFig. 4A). 5

o

=

2] & oAafe] W7k ARA Aol 2. 11Tl shte] Bein=st e, napte] 4
$21,95C, 255 2749] Wem=7} YRt ol % 245t Ll 2.11TE B F ARpe]
ohevt 7b gtor], Bl At He) & TANY vhy o e A4st erg terjelt

olof] m=} £ & AV, £

o

A, 88 T 7AW A= 24 -0.58C, 2.33C, 25.03C2] ¢o=

82 ¥ ool 2} A% L7 4 R, B ¥ A0 28} A% LEA 4 e
ZIE Bt} ZHTE st FH2 0|9k W= 24.82 J/g0 2 B $ Aol 7 W o]
A5 B8 o, B2 F A AF- 5539 /gl 7P w2 AUAE A=
A 0.11°¢
// 14.59°C before separationg
T Lo
2.11°C
ulp ) / liquid phase
/ —_—
Exo e = -
T 058°C ™
,,\J 24.820/g \
2195°C '
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\ /
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e — “asovc
o 55.39./g
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\ B 2153°¢C a91°C before separationg
\\\ 34.41J1g 721:3‘3\9 o ) ~
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J
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Fig. 4. Thermal properties of extracted horse oil before and after crystallization separation by
low-temperature crystallization (A: cooling thermograms, B: heating thermograms).
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oheo) 7l QuA Az He) 43 2 B nAKoINE i) EEHAs Selsigon, e
3 ARpgel A4S 27l SN BREAKFie 4B). Bel A3t Bel T DA A 2
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