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ABSTRACT

This study was carried out to investigate horse oil qualities which were extracted by hot water by adding various
amounts of green tea leaves. To observe the lipid oxidation of various horse oils, factors such as acid value, per-
oxide value, TBA value, iodine value, and fatty acid composition were evaluated for 49 days. The Ministry of Food
and Drug Safety regulations permits edible beef tallow or edible lard to have <0.3 mg KOH/g of acid value and
most horse oil complied with the specification of animal fat and oils except for the 0.5% green tea leaves-treated
horse oil. The peroxide value and TBA value of all the horse oil were significantly increased during storage but
the rate of lipid oxidation was lower in the sample where higher concentration green tea leaves were added. Iodine
value was also lower when the amount of green tea leaves was higher in the horse oil extraction processing. In fatty
acid composition observation, palmitoleic acid which is a predominantly unsaturated fatty acid in human sebum lipid
was increased by adding green tea leaves during extraction processing, but it was decreased for storage. This study
would present the basic information of lipid oxidation properties of horse oil and suggest appropriate extraction con-
ditions to inhibit lipid peroxidation by using green tea leaves.
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Fig. 1. Step of horse oil manufacturing process from horse fat.
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Fig. 2. The acid value of horse oils extracted with adding various concentration of green tea leaves. Value with different capital letters
are significantly different according to storage day of same concentration, respectively by Tukey’s multiple range test (p<0.05) Value with
different small letters are significantly different according to concentration of same storage day, respectively by Tukey’s multiple range test
(p<0.05).
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Fig. 3. The peroxide value of peroxide value of horse oils
extracted with adding various concentration of green tea leaves.
Peroxide value with different capital letters are significantly different
according to storage day of same concentration, respectively by
Tukey’s multiple range test (p<0.05) Value with different small
letters are significantly different according to concentration of same
storage day, respectively by Tukey’s multiple range test (p<0.05).
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Fig. 4. The TBA value of horse oils extracted with adding
various concentration of green tea leaves. Value with different
capital letters are significantly different according to storage day of
same concentration, respectively by Tukey’s multiple range test
(p<0.05) Value with different small letters are significantly different
according to concentration of same storage day, respectively by
Tukey’s multiple range test (p<0.05).

Table 1. Total phenol contents (TPCs) of various concentration green tea leaves extracts by hot water

Green tea leaves (%) 1

5 10

TPC (mg GAE/100 mL) 980.25+70.11¢

7,807.41£97.99 13,079.01£65.03"

Value with different letters are significantly different according to concentration, respectively by Tukey’s multiple range test (p<0.05).



246 T

(meat emulsion) 2 2 (oil), 2] FEHA(O/W emulsion)2]
A Atsl s AEsH) A8l B2 AollA o] 5= A Eo)
w, ksl EAE ZAQoy HmAFEFE] AHEHT
(Roedig-Penman & Gordon, 1997; Shahidi & Alexander,

1998; Tang et al., 2001; Tang et al., 2002; Uten et al.,
1997).
RRET}
20ENE fX9) BESHEE Qs EOE 44
o °1F Aol e £5 gl T 5 19 $X
L7t =EFE fA 9 AE) A dojdth(Labuza &

23 r

Dugan, 1971). 7% 5219 H71gko] me ae=7}e]
§}~ Fig. 59} 7t} %—%% A whre] 22 =7k 60-81

on, fAH R Ax =Ael HbEel 255 82
57]"1: S o8 AAFITE HEeAlel oshd 48

100

—— 0% me 1% --k--5% —B—10%

o
=)

3
=
P23

Iodine value ( g iodine/100 g oil)

70 b ONBR e~ Aa b
Ab - b
Ab -

60 ¥

50 T T T T T T {
0 7 14 21 28 35 42 49

Storage period (day)

Fig. 5. The iodine value of horse oils extracted with adding
various concentration of green tea leaves. Value with different
capital letters are significantly different according to storage day of
same concentration, respectively by Tukey’s multiple range test
(p<0.05) Value with different small letters are significantly different
according to concentration of same storage day, respectively by
Tukey’s multiple range test (p<0.05).
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myristic acid (C14:0), palmitic acid (C16:0), stearic acid
(C18:0)°]1 2L 2 E¥3A|94ke palmitoleic acid (C16:1),
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acid (C18:3n3) o|Ath. Ax JA A7t 2 A 37|70
Z71ol weh 2 wshs wolA eul EHA AL gl
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Table 2. Analysis of fatty acid composition of horse oils extracted with adding various concentration of green tea leaves at 0 day

and 49 day
. 0% 1% 5% 10%
F d
atty aci 0 day 49 day 0 day 49 day 0 day 49 day 0 day 49 day
Saturated fatty acid
C14:0 4.49+0.12 4.53+0.11 4.70+0.13 4.46+0.33 4.37+0.28 4.47+0.21 4.37+0.31 4.42+0.28
C16:0 28.30+0.42  28.50+0.28  27.20+2.12  27.90£1.70  29.35+0.21 30.15£0.35  30.00+0.42  30.40+0.42
C18:0 4.08+0.33 4.11+0.37 3.93+£0.23 3.78+0.02 4.60+0.76 4.78+0.95 4.78+0.95 4.89+1.00
Unsaturated fatty acid

Cl6:1 6.67+0.59 6.70+0.69 6.98+0.82 6.79+1.27 6.95+0.12 6.83+0.25 6.76+0.60 6.69+0.57
C18:1n9c 32.60+£0.42 3245049  33.05£0.35  31.60+2.12  33.75+0.49  33.35£0.35  33.85+0.64  33.50+0.85
C18:2n6c 13.40+1.84 13.50+1.98 13.85+0.07 13.40+0.85 11.01£3.39 10.79+3.42 10.41£2.40 10.28+2.30
C18:3n3 4.23+0.28 4.22+0.30 4.16£0.25 4.00+£0.06 3.95+0.04 3.83+0.04 4.05+0.18 3.98+0.24
2.SFA 36.86+0.21 37.14+0.02  35.83+1.77  36.13+2.05  38.32+0.26  39.40+1.10  39.15+0.21 39.71+0.30
2 USFA 56.90+2.58 56.87+2.87 58.04+0.99 55.79+4.18 55.65+3.05 54.80+4.07 55.06+3.45 54.44+3 .48




2z =249 A1) He

2
ro
iy
_);1_11
Ko,
jaii)
N
N
fru

e
bl
oty
Y
ok
'

This research was supported by Basic Science Research
Program through the National Research Foundation of Korea
(NRF) funded by the Ministry of Education (2016RI1DI
A3B03934693).

References

Ahn HS, Oh SE. 2013. The effect of applying various amounts of
ceramide skincare on erythema and moisturizing after herbal
peeling. Kor. J. Aesthet. Cosmetol. 11: 305-314.

Chang MS, Park MJ, Jeong MC, Kim DM, Kim GH. 2012.
Antioxidative activities and antibrowning effects of green tea
extracts and propolis. Korean J. Food Cook Sci., 28: 319-326.

Choi KH, Lee YS, Yoon JH, Yoo WK, Kim MR, Lee KS, Cho
JW. 2014. Effect of horse oil on anti-bacterial, inflammatory
cytokines, and type I collagen expressions in human HaCaT
keratinocytes and fibroblasts. Ann. Dermatol. 52: 1-6.

Han G 2017. Comparison on the antioxidant antioxidant activity
between green tea seed shell extracts and green tea leaf extracts.
MS thesis, Kongju National Univ., Gongju, Korea.

Han HT, Cha YJ. 2011. Shelf life extension of non-dairy cream
with the addition of natural antioxidants. J. Korean Soc. Food
Sci. Nutr. 40: 747-752.

Hyun CH. 2003. Horse oil using cosmetics and the production
method, Korea patent NO. 100530215B1

Jang JK, Han JY. 2002. The antioxidant ability of grape seed
extracts. Korean J. Food Sci. Technol. 34: 524-528.

Kim HJ. 2015. A variation of the moisture and oil persistency in
moisture cream and horse oil cream. MS thesis, Konkuk Univ.,
Seoul, Korea.

Kim YS, Park YD, Lee SK, Lee JS. 2008. A method for refining

[e=]
=

Iz =

TT =

¥ el SESEE 247

horse oil and a cosmetic composition comprising the refined
horse oil, Korea patent NO. 20080100313 A.

Ministry of Agriculture, Food and Rural Affairs, 2018. 2016
Horse Industry Survey. Korean Statistical Information Service.
Available from: http:/kosis.kr/statHtml/statHtml.do?orgld=114&
tblld=DT 114051N_003&conn_path=I2. Accessed May. 31. 2018.

Labuza TP, Dugan LR. 1971. Kinetics of lipid oxidation in foods.
Crit. Rev. Food Sci. Nutr. 2: 355-405.

Lee CW. 2015. Purifying method for horse oil, Korea patent NO
101529864B1.

Lee FZ, Park KH, Eun JB. 2004. Antioxidative effect of bamboo
smoke distillates in palm oil and lard during storage. Korean J.
Food Sci. Technol. 36: 905-910.

Lee LS, Kim SH, Park JD, Kim YB, Kim YC. 2015. Physico-
chemical properties and antioxidant activities of loose-leaf green
tea commercially available in Korea. Korean J. Food Sci. Tech-
nol. 47: 419-424.

Lee YS, Yoon JH, Kim BA, Park CI, Yoo WK, Cho JW, Kim
MR. 2013. Effects of horse oil on the DNCB-induced contact
hypersensitivity in Balb/c mice. Kor. J. Herbology. 28: 77-81.

Ministry of Food and Drug Safety. 2017. Food Code. Ministry of
Food and Drug Safety. Cheongju, Korea. p. 99.

Nam KH, Jang MS, Lee DS, Yoon HD, Park HY. 2011. Effect of
green tea and lotus leaf boiled water extracts treatment on qual-
ity characteristics in salted mackerel during storage. Korean J.
Food Preserv. 18: 643-650.

Park BH, Choi HK, Cho HS. 2001. Antioxidant effect of aqueous
green tea on soybean oil. J. Korean Soc. Food Sci. Nutr. 30:
552-556.

Roedig-Penman A, Gordon MH. 1997. Antioxidant properties of
catechins and green tea extracts in model food emulsions. J.
Agric. Food Chem. 45: 4267-4270.

Ryu JH, Shin HY. 2015. Optimization of fatty acids production
from lard via subcritical water-mediated hydrolysis. Korean
Chem. 53: 199-204.

Shahidi F, Alexander DM. 1998. Green tea catechins as inhibitors
of oxidation of meat lipids. J. Food Lipids. 5: 125-133.

Tang S, Kerry JP, Sheehan D, Buckley DJ. 2001. A comparative
study of tea catechins and o-tocopherol as antioxidants in
cooked beef and chicken meat. Eur. Food Res. Technol. 213:
286-289.

Tang S, Kerry JP, Sheehan D, Buckley DJ. 2002. Antioxidative
mechanisms of tea catechins in chicken meat systems. Food
Chem. 76: 45-51.

Unten L, Koketsu M, Kim M. 1997. Antidiscoloring activity of
green tea polyphenols on Ba-carotene. J. Agric. Food Chem. 45:
2009-2012.

Yang HE, Jeong GT, Park SH, Park JH, Park DH. 2007. Reaction
condition for biodiesel production from animal fats. Korea J.
Biotechnol. 22: 228-233.

Zhang Hua, Shin JA, Lee KT. 2011. Reduction of saturated fatty
acid methyl esters of biodiesel produced from beef tallow by
acetone fractionation. J. Korean Oil Chem. Soc. 28: 472-48]1.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


