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Abstract

Study on Improvement of Storage Stability of Horse Fat by
Temperature

Mi-Seon Kim
Department of Chemistry, Graduate School

Jeju National University, Korea

Supervised by Professor Kyung—-Sup Yoon

Horse fat is known to be a very effective ingredient in Asia, and there are
a number of companies that sell horse fat itself as a finished product, which
1s a mixture of horse fat and other ingredients at the additive level. In this
case, the physical properties of the horse fat raw material is important, in the
case of domestically refined horse fat has a low temperature stability, if not
stored at low temperatures may cause an Inconvenience that separation
occurs. In the case of japan horse fat, it is partially hydrogenated or
separates oil and fatty acids to use horse fat composed of fatty acids, and
shows harder and more stable properties than horse oil from jeju composed
of oil and fatty acids.

In this study, physical properties improvement experiments were carried out
with horse fat from jeju to improve the stable properties even if oil and fatty
acid were composed together without partially hydrogenating the horse fat
from jeju. In the experiment, various oil gelling agents were used, and as a

result of several experiments, it was confirmed that horse fat added with

_iv_



12-hydroxystearic acid improved the physical properties. In addition, stability
evaluations were made at room temperature (25 C) and constant temperature
(40 T, 45 T) of ethanol, 100% jeju, and 100% japan horse fat by adding
12-hydroxystearic acid. As a result of measuring the viscosity of the horse
fat for the shear rate according to temperature, the horse fat of improved jeju
by the addition of 12-hydroxystearic acid showed similar viscosity function to
that of the horse fat of japan. In addition, the observation of the particles
under a microscope showed particles similar to horse fat of japan. horse fat
of improved jeju by adding 12-hydroxystearic acid was found to have no

physical properties even after long—term storage at room temperature.
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Table 1. Information About the Raw Materials Used in the Experiment

Material INCI Name Company and Nation
Horse fat (Japan) Horse fat Tresa, Japan
Horse fat (Jeju) Horse fat Jejumayu Co., Ltd, Korea

12-hydroxystearic acid

Hydroxystearic acid

Itoh Oil Chemicals Co.,
Ltd., Japan

Bentone Gel ISD-V

Isododecane/ Disteardimonium
Hectorite/ Propylene

Carbonate

Elementis Specialties,
Inc., US.A.

EB-21

Dibutyl Ethylhexanoyl
Glutamide

Ajinomoto Co., INC,,
Japan

Eldew PS-306R

Phytosteryl/ Behenyl/
Octyldodecyl Lauroyl

Glutamate

Ajinomoto Co., INC,,

Japan

Lecinol S-10

Hydrogenated Lecithin

Nikko Chemicals Co.,
Ltd., Japan

Nikkolipid 81S

Batyl Alcohol/ Caprylic/Capric
Triglyceride/ Lecithin/ Stearic

acid

Nikko Chemicals Co.,
Ltd., Japan

Olivem 1000

Cetearyl olivate/ Sorbitan

olivate

B&T Company, Italy

Sucrose Palmitate

Sucrose palmitate

Srearinerie Dubois,

France
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Table 2. Analytical Conditions of Gas Chromatography

sp—2560
(100 m x 0.2 um ID, 0.2 mm film thickness, Supelco)

Column

Injection temperature || 230 C

Oven temperature 100 € (2 min) - 4 C/min - 230 C (20 min)

Detector temperature || 250 C

He : 1.5 mL/min
H : 30 mL/min
air : 300 mL/min
make up : 20 mL/min
split mode : 50:1

injection volumn : 1.0 ul

Carrier gas
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Table 3. Comparison of the Characteristics of Horse Fat in Japan / Jeju

Appearance
Melting After melting, Stability
temperature Dissolved state left at room evaluation
temperature

Horse fat . Transparent White opaque Not
(Japan) 0L state state separation
Horse fat . Transparent Separated state Separation
(Jeju) e yvellow of yellow occurrence

Table 4. The Viscosity of Horse Fat with Temperature (unit : cps)

Viscosity measurement

25 C 30 C 3H T
Horse fat
128,000 26,000 20,000
(Japan)
Horse fat
200 200 0
(Jeju)

_13_



Appearance after Room temperature
dissolution after dissolution

Horse fat (Jeju)

Appearance after Room temperature
dissolution after dissolution

Horse fat (Japan)

Figure 4. Appearance of horse fats.
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Table 5. The Composition Ratio of Fatty Acid in the Horse Fat of Japan and the
Horse Fat of Jeju

Oil portion of
. Horse Fat Horse Fat
Fatty Acid ) horse fat
(Japan) (Jeju) .
(Jeju)
C10:0 Capric acid - - 0.1
C12:0 Lauric acid 0.2 1.4 2.0
C14:0 Myristic acid 3.8 5.7 55
C16:0 Palmitic acid 28.9 31.3 28.5
C18:0 Stearic acid 75 44 3.2
Total saturated fat 404 42.8 39.3
C14:1 Myristoleic acid 0.3 0.2 04
C16:1 Palmitoleic acid 6.8 5.6 8.1
C18:1 Oleic acid 457 33.1 34.2
C18:2 Linoleic acid 54 145 139
C18:3 Linolenic acid 0.1 1.7 1.7
C20:1 Guard oleic acid 0.7 0.9 1.0
C20:2 Esicosadienosan 0.2 0.5 0.3
Total unsaturated fat 59.2 56.5 59.6
Unknown 0.4 0.7 1.1
Total 100.0 100.0 100.0
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3. EA U] oil gelling agent 23 23}

3-1. 3 79 oil gelling agent 23

A4 A Hle) =T EAS UEde AFAE 2AS JRAd skt
th&3t oil gelling agentE H71sh A d41S Y3t tH(Table 6).

#1-0= AFAF Do 100% = oil gelling agentES A 7}8to] gelling3t &&= A
ZE59 reference® F1L HAt}l thkst oil gelling agentE A 71ek AdS A3y

ol
o

A3} #1-2, #1-3, #1-7S AT LX]9ko) oil gelling agent”} &3 7F 5] &
FAES A3 5 glo] g Agd ALstAnt. = #1-57) #1-8= A FA
D29 oil gelling agent’t &3l Hoy A xR 35 whel B Ho =
ol digk #Eo] oy rial Adso] thg A AlLlstint. o]k o] A L]A]
20 F 519 ARFE 9o gelling® FEIE WEUE #1-1, #1-4, #1-65 57/1€
¢ Bysto] #E g WU A9E st 2 A #1-12 2 32 554

[
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Table 6. Various Oil Gelling Agent Experiment (unit : %)
Ingredient INCI Name #1-0 | #1-1 | #1-2 | #1-3 | #1-4
Horse fat (Jeju) Horse fat 100.0 | 95.0 «— — —
12-hydroxystearic acid | Hydroxystearic acid - 5.0 - - -
Isododecane/
Disteardimonium
Bentone Gel ISD-V ) - - 5.0 - -
Hectorite/ Propylene
carbonate
Dibutyl Ethylhexanoyl
EB-21 i Lol -l - 50| -
Glutamide
Phytosteryl/ Behenyl/
Eldew PS-306R Octyldodecyl Lauroyl - - - - 5.0
Glutamate
Ingredient INCI Name #1-5 | #1-6 | #1-7 | #1-8
Lecinol S-10 Hydrogenated lecithin 5.0 - - -
Batyl Alcohol/
C lic/Capri
Nikkolipid 815 ApryReapne - - |50 - | -
Triglyceride/ Lecithin/
Stearic acid
. Cetearyl olivate/
Olivem 1000 ] ] - - 5.0 -
Sorbitan olivate
Sucrose  Palmitate Sucrose palmitate - - - 5.0



Table 7. Results for Experiment #1

Dissolved state

Room temperature

Leave for
After for 1 day After for 7 day
5 months
Flow,
#1-0 | Fully liquefied at 45 C Separation Separation
Separation
) Dissolve at 70 C, No flow, No flow, No flow,
#1-1
solidify at 60 C No separation No separation No separation
#1-2 Not soluble at 100 C Separation Separation Separation
#1-3 Not soluble at 100 C Separation Separation Separation
14 Dissolve at 55 T, No flow, No flow, Flow,
# —
solidify at 50 C No separation No separation No separation
No flow,
#1-5 Dissolve at 105 C Separation Separation
No separation
No flow, No flow, Flow,
#1-6 | Dissolve color at 70 C
No separation No separation No separation
#1-7 Not soluble at 100 C Separation Separation Separation
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#1—4

#1—-06

Figure 5. The characteristics of the experimental product which showed stability

during storage for 5 months in experiment #1.
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b APE Fa) RelHA 2 37449 F79 oil gelling agentE W71E A

FEES AT FEE Eo] AW E WA K Table 8).

Table 8. Oil Gelling Agent Experiment by Concentration (unit : %)

Ingredient INCI Name #2-1 #2-2 #2-3 #2-4
Horse Fat (Japan) Horse fat 100.0 - - -
Horse Fat (Jeju) Horse fat - 100.0 93.0 99.5
12-hydroxystearic acid | Hydroxystearic acid - - 2.0 0.5
Ingredient INCI Name #2-5 #2-6 #2-7
Horse Fat (Jeju) Horse fat 99.8 98.0 —
12-hydroxystearic acid | Hydroxystearic acid 0.2 - -
Phytosteryl/ Behenyl/
Eldew PS-306R Octyldodecyl Lauroyl - 2.0 -
Glutamate
Batyl Alcohol/
C lic/Capri
Nikkolipid 815 ApTYHE/apHe - - 2.0
Triglyceride/
Lecithin/ Stearic acid
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A &#1o] A= oil gelling agent®] #EHS 50%= o] AdS aPstg o L=
TFA e APeRs W= S Hetd=A glsty] fe Ad
#20) A= oil gelling agent?] #HS 20%=E 3o AFS APstget. 1 A3
d#l Aket A Zol7h A= Fkort gellingd AE7F oFstAl A H

o}, AT oil gelling agentE 2.0% = FH7FsFol% 3709 oil gelling agent &

Lo

>

T AT T EQMAA S AT AE A5 7 dxwEe] 4
2 S B Al F4E X9 liquidd P pasted w2 B E Y dEAF 1A

Wyl 12-hydroxystearic acid (HSA) 2.0%S #7133k A#& pastedt A4S ek
Wtk a2y, ALoa] dEA DX Hket 12-hydroxystearic acid (HSA) 2.0%Z
A7bsE AyFo]l AT A4S UEH oY 45 TolAe BE EAHE] o

AstE = As A8k (Figure 6).

o

o
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Figure 6. State for each temperature for experiment #2

(A: room temperature, B: 40 C, C: 45 C)
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o] ZEAE YERUT AAHoRE AR, 40 T, 45 CTolA RF A dHE

o
H 324S5 YerWth 12-hydroxystearic acid (HSA) 2.0%S #7}sh
Aol dEA EAL I FALSHA el B EFolA sy o] 2 Yo
29 e dds F 9 Aslelr]l $18l 12-hydroxystearic acid

513 tH(Table 9).
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Table 9. Oil Gelling Agent by Concentration of Experiment #3 (unit : %)

Ingredient INCI Name #3-1 #3-2 #3-3 #3-4
Horse fat (Japan) Horse fat 100.0 - - -
Horse fat (Jeju) Horse fat - 100.0 98.0 97.0
12-hydroxystearic acid | Hydroxystearic acid - - 2.0 3.0

A g#30] A4 WA 12-hydroxystearic acid (HSA)2] &= 2.0%} 3.0%2] 45 Col
Mol e BA HW @Al WstelA A Wt AN FE st B
o Al eFzte]l Abol7t YERUE AS g1t o= 12-hydroxystearic acid
(HSA)®] $HaFo] gels At AN S FAst=d & 3¢S vA= A &

ol 8 4 At} Figure 72 EAEHA #3-3(HSA 2.0%)A el w3k3 4ol
#3-4(HSA 3.0%)A &= YERA] &%, A E Hrlehes 7 oA 7}
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4 e dERH ayER ta JdHE 24 ddddAs

12-hydroxystearic acid (HSA) 3.0%E 7l ¥ A4 dx]Woleta k& 3kt

Figure7. State for each temperature for experiment #3

(A: room temperature, B: 40 C, C: 45 C)
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Figure 9. Viscoelasticity of each horse fat at 25 T
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Figure 10. Viscoelasticity of each horse fat at 30 C
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Figure 11. Viscoelasticity of each horse fat at 40 C
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Figure 12. Viscoelastic result at different temperatures in horse fat of japan and

horse fat of improved jeju.
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DSC /(mW/mg)
e JAPAN HORSE FAT
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Figure 13. Crystallization temperature and melting point in horse fat of japan by

differential scanning calorimetry.
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bsc ’('"V‘;“:f; IMPROVED JEJU HORSE FAT
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Figure 14. Crystallization temperature and melting point of improved jeju horse

fat by differential scanning calorimetry
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Table 10. DSC Results of Horse Fat of Improved Jeju and Horse Fat of Japan
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Figure 15. Microscopic particle photographs of horse fats

(observed at room temperature) ;
A : Jeju horse fat, B : Japan horse fat, C : 12-hydroxystearic acid,
D : Jeju horse fat contains HSA 0.2%, E : Jeju horse fat contains HSA 0.5%,
F : Jeju horse fat contains HSA 1.0%, G : Jeju horse fat contains HSA 2.09,
H : Jeju horse fat contains HSA 3.0%, I : Jeju horse fat contains HSA 5.0%
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