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A Study on the Quality and Heat Stability of the Cream Containing
Purified Horse Oil and Horse Bone Hydrolysates
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Abstract This study investigates the anti-oxidation and tyrosinase inhibition effects of abdominal (PA)
and neck purified horse oil (PN). We further examine the stability of a cosmetic cream supplemented
with purified horse oil and horse bone hydrolysates. DPPH radical scavenging activity of PA and PN were
81.92 and 52.20%, respectively, and the ABTS radical scavenging activity result was 46.55 and 36.78%,
respectively. Tyrosinase inhibition activity was determined to be 59.42 and 37.60% in PA and PN,
respectively. The pH, viscosity, color, phase separation stability, aerobic bacterial and fungal count, and
sensory evaluation of the cream containing purified horse oil and horse bone peptide were performed
at 3 different temperatures (4, 25, and 40°C) for 60 days. We observed that the pH of all treatment
groups was significantly lower on day 60 than on day 1 at storage temperatures of 25°C and 40°C. No
growth of aerobic bacteria and fungi was detected at all storage days, and neither were there any
differences in color and phase separation in sensory evaluation. Our study confirmed the stability of the
cream containing purified horse oil and horse bone peptide during the storage period. However, more
studies are required to establish the stability of the pH during long-term storage at high temperatures.
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B o st 39, 24, By 9 oMAe T mH
e AlEol = ATH2I.

A =22 QA daid 712 mRY Mo| 7
oL} FA2Mo=F Wok= AR A 9 AF=R
gutd o= ookE Ei= u|d 3kgo] AREEL Qith
3T tyrosine & Qlste] Ad Hehd ] A9 AR
RS AYshE 7% 94 & shUE gEA Utk
d2tde FF  tyrosinase?] ZREOF  tyrosines
3,4-dihydroxyphenylalanine (DOPA)S.Z AFSIA|A
dapd AlzoflA /dAZITt Tyrosinase?] 282 <
AstA dxd o Hepd o] I PALE AAT 5= 312
H, tyrosinase AAA= TF njwHS o AREELL 9]
o, uld IFE AJolA ule FaT TS Tt
31

HEIFY A=E Yo AR E= EREES ?
A Az HPAIA g7 GFolut =3kg X417
= T T84 2 A= AR IEA SUTHAL

= © T 0™

oA T AA 4o it FAE}, 35 A 9 A
W 71578 7M1 AlFol tiet BAlo] =okA| L UTHAI.

292 PIE HEE gol AHE glom, oY
AEAR] FEAIEL 3 A0 3719 4718 71
o] H/3E FER QIste] TR BEAR ARE|L Qitt
[6]. EZE 2YU9] F/d 8RS XL F polyunsaturated
fatty acids (PUFA)E olET ¢} 22 d54 o A%
of X787} 9109, linoleic acid AH7%5S TFATA]
A IR S 337} Qe A0E G=AAL QieH7l. o]
gt PSS fF RS 3t SRR 988 AR
Hi glom, FEA Y 9 AEA 292 TE B,
i B4, I, B A9E AE 583 AR A
|51 JITHB 9l AT FEA 29 ARESke IE
Abdol A E | F<t 2A AP oH[10], ET PR
(T 297t 74 PR 3=, 5=, 94 9 52
22 &2 opXo} F7telA] wiEA An|7E Fkskal 9l
th v AEHoE R uE R S8 fA 4L T

o} 288 she Zo® dEA glow, ko] At
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o
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of vhi= AFS 3R] HA FEHE A0l
[11]. 2 ¥ palmitoleic acide 84S 7HA2L A

ou], W5 A @ M Ago] Tt Aok LeiA
QATH11]. vhet 424 o go] 549 &L Bus) A
A SRS 7T 9o, A1B4 edat 584 oY
o] %7+ Yehe ot UTHI0L ST ohgol et B4
st g4t v mwlel] gt ek Awsh HEshh
A2 SAE Ao olf U HABLNN 227
Sepie AH83IE 9lom, 3] 1- 5kDa B4 2718

71 AEA}; HWEpo|= EAE ARESt JTH1]. S
Helo| =g H3HotH 48 &4 AE ol 2 A 18 &
A A 2 UVE 3 o &4 A 5
lom, UVBZ7} ZAR Hairless mice T 4 =

e 2g 58 gaA7IE A0R BY

EQItH12]. Kim §113]19 dHolxe B4 7IeEsiE
ot T ARE FE=04 284 3 kDa "9k AEAL
Helo|tolA st W F5E AIMElastase and
collagenase A €))7 Ueton, A5 9 SFE
Abdoll Al HARA] NAAZ ARE 7Hs7do] QL
o stk

PR AP o wiEA Hilely AR SPEE
L &5 B3 HER| T glon, SR Bito] ohE 3t
A9 MY EA E3t T8 AR rH14].
SPFE APgo] WA wet SPgEe] A b 4
497l Fadith Am £ 9wyt 28 5 PR
Azste S |73 FHE Wi EHIsHA e
& Slom, SRS HA| x| JFE v EY
A AR @4 5 80 2APE ST 5 ot
[15,16]. =S SPgE] £ Hal= SPE0 Jeiv &
Ao g Rt & QU F Sk 7 ¥igoln, dvky
O =F A|Zto] Ao wet YF HRso] dAg 4 F 5
o] ¥ &= lrH16]. wEbA BFEe QA AAe 3
FE9 AMSTITE 2 AR WS A5 skl AA|
stz glow, g YA 9 2o ot AFE Wt

2 IS Y
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Z(40 T)ollA =717 7tE =4
3FHA Qg gol WA= FFS
2 QIg 399 Bafl 28 ¢
ARE AAISERL ITHIIL

2 dtolMe O 5 & AT AA vhge] FAE
/37 tyrosinase A €4 BIE A5t nkR9
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2.1 N Of ¥ 2 ARE NEA 2AR00E X
A vk= Kim 511119 53 SLstA 186t
o} & B5 9 E 29 Ak 747 80 ColA 5AIRE 5
e FEo19th 29 2¥0 0.15 % A4k H7tsto]
85 TolA 208 & wyt 3t H, AR S
(3,000 xg, 308). 45 29| NaOHE 1 %& H7Ist
o] 80 ColA 208 Bt Wyt ik wHl & ohA
3,000 xgollAl 308 i Eest] 4S5 292 I+
sl QYo FRSFE 111 E 7Isto] 30881t witst
o] & 39 FAISIAT. AT Bd 92 2 % A9
E(Daejung Chemical, Siheung, Korea)E 715}
100~110 TollA w4t shaA 307 BFsHA. 1 o
208 Q294L oA (5C Advantec, Toyo Roshi
Kaisha, Ltd, Tokyo, Japan)& °o]&3dto] 7t of3tst
of AJWEE AASH. ot 2 W E4ct= 5
A5t Yl & A7 ol8ste] FE2 5t
S AASHL, AATIAE o]&sto] Hol Q&= Aka
g EES AASH] A vkRE AR stHoH
190 A&
AR AEA aAEGSES Kim 51319 %
A 2SRt W ARZo 1:6 (v v HER
q7¥sto] 12412 M= AlA RAES AAGHCH,
HIEE E& 37Isto] 8AIZE B3 & 33] 90TolA
& & 51tk FEEE 527X 519 Folch[20]19
, 4 "Edor 0.2
%(Bision Co., Sungnam, Gyeonggi, Korea)& &7}
Skal, 4AI7F B 40 TollA B4R BARS
E9] a4 EZAIIE 9ldll 80 TolA 10&3 71459
t}. 3 kDa oJote] &2 EAR EEobr| Yo e £
2] oJ¥Amicon® Ultra-15 centrifugal filter units,
Merck Millipore, Bedford, MA, USA)E &5} £&]
siolon, 521x 3 AxRo| AMESIIT
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2.2 0rR°| DPPH 2iC|Z AHs
DPPH 2z £A5L Blois[21]19] H'HS $-85}0]
ZAot¥ o, FA| vki+= 200 mg/mLe] 52 AR

stdet. A vk3 0.6 mLoll 0.2 mM 1-diphenyl-2-
picrylhydrazyl (DPPH)(in ethanol, Sigma Aldrich,
St. Louis, MO, USA) 0.3 mL¥} &9}50] A2 h4oflA
3087 §EgAIZ H, 517 nmollA E3=(SpectraMax
M2e, Molecular Devices, Sunnyvale, CA, USA}E
Z7sI3ith. DPPH &tz &7 of#fio] Ao weh
Alistict.
DPPH scavenging activity (%) = 1-(As-Ar)/Ac)x 100
0
As : The absorbances of sample mixed with
DPPH solution
Ar : The absorbances of the sample mixed
with ethanol
Ac @ The absorbances of DPPH solution

2.3 O]9 ABTS 2iC|Z AHs

ABTS 2tjzt 27452 Re 5122]9] 8IS M5t
b33t Zo] 275ttt AA vhi= 400 mg/mLe] &
T2 AREStdtt. 7 mM 2,2"-azino-bis(3-
ethylbenzothiazoline-6-sulfonic acid) diammonium
salt (ABTS, Sigma Aldrich, St. Louis, MO, USA) &
7} 2.45 mM potassiumpersulphate 892 &3}o}
0, ABTS+ ttjZ-g The7] sl A2o4 16A17F 5t
A4 WEGAIFT FriZo] AFE A 735 nmollA
3% Ftol 0.700+0.027F == ofgkE& (Daejung
Chemical, Siheung, Korea)ol| 3]45}o] ARE5}ATE.
A o= 400 mg/mLe] FE2 A¥o) ARSIt
A vhf- 50 pL9F ABTS+ €9 950 pL& 235t 30
T FAolA 3087 AR F, 735 nmolA 8%
£ S45IGich ABTS &z AAZELE ofie] Al
up2t AAkekoiTt.
ABTS scavenging activity (%) = (1-( As - Ar)/ Ac)x 100

(2)
As : The absorbances of sample mixed with
ABTS+ solution
Ar : The absorbances of the sample mixed
with ethanol
Ac : The absorbances of ABTS+ solution

2.4 0tR9| Tyrosinase Xolf &4
Tyrosinase A &4 £74-2 Pomerantz[23]2] ¥
W o]-8sto] S745I3AH. Tyrosinase A5l B/ 71
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Z&Z 3,4-Dihydroxy-L-phenylalanine(L-DOPA Sigma
Aldrich, St. Louis, MO, USA)& AREsl o, §4=
tyrosinase(from mushroom, Sigma Aldrich St. Louis,
MO, USAYE A5ttt A vlf+= dissolved in
dimethyl sulfoxide(DMSO)°l &3] 0}01 ARgElgom,
10 mg/mLe] s&=& ARSIt Al v 40 pL, 0.1
M phosphate buffer(pH 6.8) 80 L, tyrosinase(100
units/mL) 40 xL, 2.5 mM L-DOPA 40 uLE 7}t
o] 37 ColA] 30%& BFAIX tha 475 nmollA 3%
= =439},

Tyrosinase inhibition activity (%) = (Ac -As)/Acx100

(3)
As : absorbance in the presence of the inhibitor

Ac : absorbance of the control reaction (full reaction)

al
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2.5 A Ot
M=
A vk 2 T AR AEA AARSE 7 399
Azxe oy #9 JuAdES AA #ESHE HiFH|
(Table 1)& AM&3st¥OoH, JRFOE olive oil A7}
39, dzxeo] T AE 5AESEHD M71s 39
(CONHL), XA Aet ukf- ZH(PA), PAol &
AlE GAESES A7I5t 289(PAHL), & A4 Zéxﬂ
3t vk IH(PN), PNoj| & ARZ E4EES
IY(PNHL)Z Aoz ol IPAZ
24E 747 70 T7t HEE 7F ofylon,

T AE MEA 2aEdlE Hot

==
ZzL =
ed

Table 1. Formulation of cosmetic cream containing
purified horse 0il(%)

CON" CI?LN PA 1132 PN gi
Olive oil 20 20 - - - -
Horse oil - - 20 20 20 20
Olive wax 5 5 5 5 5 5
dﬁ‘:ﬁél 1 1 1 1 1 1
Vitamin E 1 1 1 1 1 1
E:;‘; 1 1 1 1 1 1
HL 0 0.5 0 0.5 0 0.5
Water 72 71.5 72 71.5 72 71.5
Total 100 100 100 100 100 100
UCON, Olive oil; CONHL, Olive oil + Horse leg bone

hydrolysates less than 3kDa (HL); PA, Purified horse abdomen
oil; PAHL, Purified horse abdomen oil + HL; PN, Purified
horse neck oil; PNHL, Purified horse neck oil + HL.

585

% Olive wax®t 1 % Cetyl alcohol(Whatsoap,
Sungnam, Gyeonggi, Korea)& d7}slo] 8aAIFtt.
71 H(70 €) LYol FF+E A4 H7IsHHA, o
Ht7](PolyTron ®  PT-2500 E,
Lucerne, Switzerland)& AFH&5to] 3,000 rpmoilAl 20
£ A4 J_J’_‘ﬂ]'ﬁ}oq 3 F 73k 290 40

2 Y4ERS o, FASA(Vitamin E, Whatsoap,
Sungnam, Gyeonggi, Korea)?} EZA|(Euro-napre,

Kinematica,

Whatsoap, Sungnam, Gyeonggi, Korea)E d7}s}o]
T T3t FH 24417 AL0)4 SAd5te] A x25HA
ok AzE YL 4, 25, 40 COA 1, 30, 60¥ <t
A%t A AEstodr.

6 WA DIQ9 U AR XA EATHES &7t
32l0] Olaters SNt O

2.6.1 pH

A4 vhgsh & A ARA BARNE H7} 29
pHE 39 10 gofl 3574 90 mL go] #4 51t 2
22542 ©)E §A3M4A pH meter(Orion 230A,
Thermo Fisher Scientific, Inc., Waltham, MA,
USA) ol&ste 49| pHE 75tk

2.6.2 M

A vt I AR ARA AAEE H7F 289
H == Brookfield A=A (Brookfield LV, Brookfield
Engineering Laboratories., MA, USA)E ©|-83}o] =
Aotact. FZEL 7458 HAY AAEA  T-bar
spindle(NO. 64)& AF83ta], 20 rpmollA] 18 HY &

20% HE02 287 AL E EHoto] HWAHoE e
ylon, 25 23+2 CE SRS
2.6.3 M

aaEE 7 299 A== ARHA(Colormeter
CR-300, Minolta Co., Osaka, Japan)Z ©]-&3}o]
L*(Lightness, B5), a*(Redness, M%), b*(Yellowness,
FAE)o] A 7S TUT YRR 63] ¥HE Aot
of BagtS el ol &ML Yol 93.60, x
ol 0.3134, y#to] 0.3194%1 EEWuhE ARgsto] &
F3RE o S5

o

[
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2 a4BsE A7t 9S4 5 ATS S
4, 25. 40 TOIA R3HAA 1, 30, 60Q Zoto] zkzh
A9 AFe S7gste] 2ol whE 3Y0] YFHSE
St 299 el g Axke 9l 29
(783 xg, 15@)5to] fzel7h Loluks H=E 5745t
S wesiglth

265 3718 M ¥ B &

HBESZ EA5H| Yol el 39 5 gt ddse
45 mlLZ #H7Flal stomacher(Bag Mixer 400;
Interscience, Mourjou, France)E ©]-&3lo] #2 3}
At 3714 Al total plate count agar(MB cell,
Seoul, Korea)g AH&-5to] 37 TollA] 48417 vt &
30078 oloty] HEhe F/Adste viAIRE ALste] A= 1
g 3 log CFU(colony forming unit) YA A+
2 =42 potato dextrose agar(pH 3.5, 10 %
Tartaric acid)MB cell, Seoul, Korea)g AR&s}od
25 CoA 59 3t viFer = 1007 olste] HEE 3
‘gt wiAIRE Al sto] A= 1 g log CFUR YERY
et

2.6.6 25
st WY WSS S0 Baslel 37 A
2 BTG, Wet 919: 2, vAE wsk 1, A d

ok 0, FHIE ¥ot = =+ ).

2.7 A=

A et AR AEA BAESE H7E 299
2o wE FgES gotEr] flote] Aeidl 2= X
A4, 25, 40 O Az & A BE Hi= SAS
program(ver. 9.3 Statistics Analytical System)2]
General Linear Model(GLM)®'H& o|-83dto] B4 &
Astoiet. Aol Bzt BlwE s Turkey's
range testE ©|-&5l0] 5 % FFo|A I FHE A

LS
3. g % nE
3.1 Bttt 2y

QB2 Qlsto] ofe) B5e] ol SRIES P4
U:]’ %—5—] ﬂ._ﬁj_ }\g/\é%%\% DI\IA’E!é~ ‘}J\:_/b}-/\];]ﬂl%y ?—]iﬂ

AZ sk A9 okt IAZE vkl FEA A
TH24]. B3 Ale] Mi= oW RS BRI AT,
AEHA 5O7 QT WA i} n|E, A4, tf7]
2 59 97 grloz Asla AEHA 0 ALE|A
LEEHA D79 iy} FgE 1 mE A dAgE]
EoRItta &EA UeH5]. wetA mEE ®Bostal, A
et 5 FHE fA6k7] sl SHE Adwel oigt &
Arsh g/d2 vl9- Fasith FEOPHE(ESR, EAN) A
uk3-o] gakst &4 A= Table 20 YRR

Table 2. Anti-oxidation activity and tyrosinase
inhibition activity of purified horse abdominal
and neck oil from Jeju cross breed

Activity(%) Abdomen oil Neck oil
DPPH
radical-scavenging 81.92+0.412% 52.20+1.535°
activities
ABTS
radical-scavenging 46.55+0.280° 36.7840.979"
activities
Tyrosinase inhibition 59.4240.153° 37.6043.119°

activity

Means + standard error of means.
“®Means within same row with different superscript letters differ
significantly at p<0.05.

DPPH 2tz &7%5-2 DPPH gttjzo] gilst 54
ERE 4 Ee IAE 39 Ho} grjdo] AAEH
Al DPPH 2tz &9o] Heplo] GAE= J g H
7¥etes "igolH, Stz AARYo] 2 EHUSE
AL GAdo] w2 AR AHA QlrH25]. DPPH =
vz AASY 23 B3 A AR ZA vHRH200
mg/mL)olA 81.92 % AATHLE & A AR
A v Bt fo¥oR 22 AASHE Hoth
Pérez gutierrez 5(26]19] A7ollAE &8 A E o]
235to] HAISE H=HTagetes erecta) essential
0il(100 mg/mL)®] DPPH )& &7 573 % &
& Bt Bennett 52719 B0 w2, FEH]
o} 7|52 DPPH /42 5%7F 126.1 mg/mL & H
50 % &A 4& H9on, ofF 2942 1099
mg/mL € o] 50 % A4 TS HJch

ABTS 2tz &AGS A E49) A oz
AA 24E Brre] A e E AMSEIL St &
5 A A vk ABTS &4 E/d2 400 mg/mL &
o] 46.55 %= & AT vk Hot fojdor w2 &
A& UEhiSith. @A vhfol] T3 FASE 4o B
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H Ams BEoHARE Aot 2doly A1E 2o it
ABTS 47 &2 B 51 Sltk Yang 512819 A+
oqMs IR ot UEIHRE FRol 2%
essential 0il?] ABTS &% Z3} 0.1 g/mLollA 52.7 %
9o &A FAS B Bellik 52912 ¢4 SHHES
ARgsto] & = A7 (Zingiber officinale Roscoe)@]
essential 0il(86.92 mg/mL)Q] ABTSEHZ 47 &4
2 &73% 23 oF 41 % &A S Btk Hske]
o} Afoulous S[3019] AFolAe FEA YR
(Cedrelopsis grevei)2] oll4] &3t essential oil9]
ABTSZFUZ 27 84S 110 mg/mLY W 50 % &A
& vehdtk B syl

g4

3.2 Tyrosinase X{d

Tyrosinasex Wabd /o)A FQsta L4ZHQl
92 St} Tyrosinase= L-tyrosinee
3,4-dihydroxyphenylalanine(L-DOPA)Z  HZA]7]
o, L-DOPAE Ak} Al# Erfagog 7%t slof 2%
Hog dapd-g AJAFITH31]. WA tyrosinases
dapd A gAo] FostH, tyrosinase AAlE T
RO Fhegh AA 22 X 7HY ofygl kAl mR
n|ee] 7]5/ SPgEolE AMGETE ER A & A
a9 A k9] tyrosinase A8 3= Table 2°] 1}
ERf et 1 Ay B A AR vH10 mg/ml)
oA 59.42 %&E & AHZ FAR vk337.60 %)ETt
fFAAHoR =2 tyrosinaseAs| BAHE Eth
Huang 5(3119] Aol W21 F715 ol-85t9] Vitex
negundoX] &3t essential 0il(25 mg/mL)9)
tyrosinase Ao E¥+= 27.28 %S UERHIH. Kim
S[32]2 Cryptomeria japonicas 37| &5& WO R
essential oil& F&319 tyrosinasedd) A4S 3
St 27 31.71 %9 A3 av= Jerict 4lst &
37}t tyrosinase Ao S BAS A7, B S
BAGE 7 & A AR v Boh fojdo R

E2 A9E UERTH(p<0.05).

3.3 32 oA

BA) vheet @ AR ARA AavdlE A7 29
4, 25, 40 T AA7IZF B pH W] Tst Avps
Table 30 Urehigitt. SHEE9) pHE 25 AEC] &
Aol e w3 4 glon], Age] 2 pHol wet 3}
AE Gl e vIA7] wEo] 2o AL
wershzs] glo] i SR A EoITH33). 4 T A4

587

o

oA tiRT-E 3092 Bt 60YAtA fojHos
S UERI 2 H(p(0.05), CONHL, PNHL
A7717t0] F7Hstel| wet foHoR pHIt
3(p<0.05), PA, PAHL, PN AZZEL pHY &
Hals Holz| okty E3 AR 1939
CONHL, PAHL, PNHL H2li-2 & A Bt} &
9lx o0& pH &R (p<0.05), T AFE AEA G4E
FES pHoll YF nAACE Al=HL} 25, 40 T
Ao A BE AT A7l S71g] wet
pH7F F-9A o0& ol om(p(0.05), & AR A&
AAFNES H7IRE AFolA =2 pHE YT

pHE 4 TollA A2 pH W3t 7P H3lom,
40 T9] pH W37} 3A vEbdth. Kim#}t Park [34]°
o2, 4 TolA pH Hsk= A9 gllon, 45 €Y
pH #3= Iuhy Busigon ol B A Ave} &
ARt A3 YISt E35F Choi 51351 gukaQl
Alge] W B AL pH 4.5~6.52 AT FA] o
FolA Qlovt mRr} G| go] =W Ago| kA
I AlS] WAl ofsl] mEw whAEo] Tyl HiIst
o & AollA AMEH A ohRet T AR ARAL 54
E3E A7t 2Y9] pHE QA 33o] 247 ggfo] v]
A okt gE

A vhpet I AR ARA SARSE H7F -9
4, 25, 40 T ARz Bt A& Wkl oist Ak
Table 49} Zt}. 292 w7l Z716H4, Axrt 44
St AT Holu 3289 H&rt rastd, IS
2 F39] By 7HAL A Aol F83%F A ®
2 ARSET QJtH36l BE AT 4, 25, 40 T A
2o 2717kl W2 folZQl WskE YA
%ottt Lim 513712 HeUR 9] 225 T IAHS
4, 25, 37, 45 C, HFFAY] 2Hd0E 125 B A%
oI9S W, BE XANAY Fert 27] ghEoh Hast
Qoiil Hirst o, 2 AtollA ARSH FA mhet
T AR AR EAEE YL Fzo gt 84
o] 2 ZoF AlFHrt,

A vhpet I AR ARA SARSE H7F -9
4, 25, 40 T A7 B% Bl (1Y) ¥ske] ik
Table 59 UeMQitE. 4 TolA PNHL A+ #%
7|17to] Aol wet B7|7F foHoR skt
(p<0.05). PA H2|Z-2 25 TollA A% 7]7to] F71gtol
wa} [ Zhe fold oz ZUsIHtH(p<0.05). 40 T A
A2 9] 60YAA CON, PAHL, PNHL #z|#o] 1
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Table 3. pH change of the cosmetic cream containing purified horse oil during storage(4, 25 and 40T)

Storage Time(days)

Storage Temperature(C) Treatments

1 30 60
CON? 5.93+0.015° 6.05+0.022™ 5.82+0.017%
CONHL 6.23+0.012* 6.1340.027* 6.06+0.040"
4 PA 5.58+0.012" 5.60+0.012" 5.60%0.006%
PAHL 6.18+0.010* 6.13+0.003* 6.12+0.024*
PN 5.7140.019“ 5.69+0.010% 5.71+0.031%*
PNHL 6.23+0.015™ 6.1240.022* 6.16+0.015*®
CON 5.93+0.032% 6.05+0.019"™ 4.92+0.021%
CONHL 6.23+0.012* 6.21+0.006™ 5.49+0.022"
- PA 5.58+0.012> 5.57+0.077% 4.67+0.029™
PAHL 6.18+0.010* 6.03+0.038" 5.3440.024"*
PN 5.7140.019“ 5.73+0.009 5.31+0.040%
PNHL 6.23+0.015™ 6.11+0.009"* 5.43+0.060"*"
CON 5.93+0.015™ 5.8040.021™ 5.21+0.029%
CONHL 6.23+0.012* 6.1140.006™ 5.92+0.025"
© PA 5.58+0.012" 4.75+0.031% 4.16+0.029™
PAHL 6.18+0.010* 5.50+0.018° 4.80+0.058%
PN 5.7140.019“ 4.9140.023™ 4.1240.026™
PNHL 6.23+0.015" 5.73+0.000% 4.64+0.026%

Means # standard error.

*Means within same column with different superscript letters differ significantly at p<0.05.
““Means within same row with different superscript letters differ significantly at p<0.05.

Y CON, Olive oil; CONHL, Olive oil + Horse leg bone hydrolysates less than 3kDa (HL); PA, Purified horse abdomen oil: PAHL, Purified

horse abdomen oil + HL; PN, Purified horse neck oil; PNHL, Purified horse neck oil + HL.

Table 4. Viscosity change of the cosmetic cream containing purified horse oil during storage
(4, 25 and 40T)(cP)

Storage Storage Time(days)
Temperature(C) Treatments 1 30 60
CON” 20348.6+53.52 19875.7+236.76 20198.6+197.75
CONHL 20252.4+331.81 19752.4+164.01 19979.5+204.32
‘ PA 20467.6+265.47 19938.64578.70 20666.7+298.34
PAHL 20418.6+196.12 19985.7+167.19 20277.1+219.77
PN 20345.7+447.98 20714.3+72.12 20634.8+197.07
PNHL 20367.1+132.71 20424.3+216.87 20234.8+76.82
CON 20348.6+53.52 19738.1+497.35" 19374.3+25.384
CONHL 20252.4+331.81 20134.3+238.27" 19381.4+425.91
% PA 20467.6+265.47 20288.6+30.10" 19871.0+407.46
PAHL 20418.6+196.12 19824.3+75.72" 19704.3+£86.43
PN 20345.7+447.98 20038.5+116.75" 20538.6+255.31
PNHL 20367.1+132.71 19103.3+224.46° 19221.4+325.72
CON 20348.6+53.52 19912.94293.19 20201.4+258.43
CONHL 20252.4+331.81 19524.3+421.53 18729.5+466.66
© PA 20467.6+£265.47 20281.4+523.96 18790.5+687.90
PAHL 20418.6+196.12 19510.0£113.28 19457.2+380.71
PN 20345.7+447.98 20302.9+389.23 19730.0+339.79
PNHL 20367.1+132.71 19787.2492.34 19305.7 +422.70

Means * standard error.

*BMeans within same column with different superscript letters differ significantly at p<0.05.

Y CON, Olive oil; CONHL, Olive oil + Horse leg bone hydrolysates less than 3kDa (HL); PA, Purified horse abdomen oil: PAHL, Purified

horse abdomen oil + HL; PN, Purified horse neck oil; PNHL, Purified horse neck oil + HL.
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Table 5. Lightness(L*) change of the cosmetic cream containing purified horse oil during storage

(4, 25 and 40C)

Storage Time (days)

Storage Temperature(C) Treatments
1 30 60

CON" 89.6240.094"° 88.76+0.430" 89.40+0.171"
CONHL 88.35+0.403*%® 87.68+0.220™ 88.76+0.146™

A PA 88.37+0.379"° 88.25+0.158" 89.27+0.316"
PAHL 89.68+0.275"™ 87.92+0.539"® 89.81+0.227*
PN 89.97+0.636" 89.32+0.282% 89.80+0.241*
PNHL 88.07+0.319™ 85.91+0.237° 86.59+0.164
CON 89.6240.094"° 88.71+0.478"° 89.11+0.122°
CONHL 88.35+0.403"° 89.32+0.169* 89.17+0.127"

% PA 88.37+0.397"%" 89.74+0.076™ 89.57+0.225™
PAHL 89.68+0.275"® 88.94+0.242" 89.26+0.218"
PN 89.97+0.636" 89.78+0.538" 90.94+0.210*
PNHL 88.07+0.319%® 87.36+0.278% 88.99+0.200™
CON 89.62+0.094" 88.30+0.259"" 89.45+0.286"%°
CONHL 88.35+0.403"%% 87.33+0.263°" 88.60+0.101™

0 PA 88.37+0.397"%" 88.56+0.131%" 89.70+0.208"
PAHL 89.68+0.2754% 86.46+0.279 86.67+0.145
PN 89.97+0.636™ 87.15+0.318° 89.49+0.291"%
PNHL 88.07+0.319 86.43+0.095 86.53+0.175%

Means + standard error.

*“Means within same column with different superscript letters differ significantly at p0.05.
“Means within same row with different superscript letters differ significantly at p<0.05.

Y CON, Olive oil; CONHL, Olive oil + Horse leg bone hydrolysates less than 3kDa (HL); PA, Purified horse abdomen oil; PAHL, Purified
horse abdomen oil + HL; PN, Purified horse neck oil; PNHL, Purified horse neck oil + HL.

Table 6. Redness (a*) change of the cosmetic cream containing purified horse oil during storage

(4, 25 and 40C)

Storage Time(days)

Storage Temperature(C) Treatments N 30 0

CON? -2.08+0.025" -2.08+0.020" -2.0740.014"
CONHL -1.86+0.021™ -1.7840.014“ -1.75+0.017"

. PA -1.37+0.024™ -1.2740.022% -1.25+0.005%
PAHL -1.42+0.008 -1.2240.016™ -1.21+0.017*
PN -0.9140.019" -0.94+0.040" -0.87+0.014"
PNHL -1.56+0.026"° -1.3240.020% -1.30+0.010%
CON -2.08+0.025™ -2.02+0.020"° -1.96+0.022™
CONHL -1.86+0.021" -1.74+0.015™ -1.6240.010"

% PA -1.37+0.024™ -1.24+0.016™ -1.16+0.032"
PAHL -1.42+0.008% -1.40+0.026° -1.2540.020%
PN -0.9140.019* -0.60+0.041* -0.74+0.010™
PNHL -1.56+0.026% -1.1440.042 -1.26+0.011%°
CON -2.08+0.025™ -1.87+0.024™ -1.7440.027%
CONHL -1.86+0.021™ -1.70+0.016™ -1.7340.008“

© PA -1.37+0.024" -1.35io4031*‘f -1.36+0.015"
PAHL -1.4240.008" -1.49+0.037¢ -1.37+0.040"
PN -0.9140.019" -0.91+0.012* -1.02+0.008"
PNHL -1.56+0.026"° -1.33+0.062% -1.42+0.036™°

Means + standard error.

*EMeans within same column with different superscript letters differ significantly at p<0.05.
*“Means within same row with different superscript letters differ significantly at p<0.05.

Y CON, Olive oil; CONHL, Olive oil + Horse leg bone hydrolysates less than 3kDa (HL): PA, Purified horse abdomen oil; PAHL, Purified
horse abdomen oil + HL; PN, Purified horse neck oil; PNHL, Purified horse neck oil + HL.
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Table 7. Yellowness (b*) change of the cosmetic cream containing purified horse oil during storage

(4, 25 and 407)

Storage Treatments Storage Time(days)
Temperature(C) 1 30 60

CON” 4.53+0.025% 4.82+0.098" 4.9340.032™
CONHL 11.26+0.194" 11.1240.029" 11.49+0.148"

4 PA 2.34+0.051™* 1.78+0.151™ 1.71+0.010™
PAHL 9.23+0.054™ 10.1240.086™ 10.23+0.054™
PN 1.19+0.039™ 1.15+0.033™ 0.88+0.043™
PNHL 9.4340.306" 8.74+0.143° 8.79+0.182¢
CON 4.53+0.025 4.17+0.029% 4.20+0.065%
CONHL 11.26+0.194* 10.5740.116™ 10.19+0.159"

»s PA 2.34+0.051°* 1.60+0.060™ 1.1940.022"¢
PAHL 9.23+0.054™ 9.95+0.064* 9.97+0.082"%
PN 1.19+0.039% 1.20+0.146™ 0.5740.005®
PNHL 9.43+0.306° 9.79+0.133" 9.52+0.189"
CON 4.53+0.025“ 4.26+0.060" 4.27+0.082°
CONHL 11.26+0.194" 11.0340.138" 10.93+0.061"

© PA 2.34+0.051™ 1.77+0.024° 1.76+0.025™
PAHL 9.2340.054* 11.16+0.237% 12.8240.279"
PN 1.1940.039™ 1.45+0.017° 1.63+0.047™
PNHL 9.43+0.306™ 11.43+0.205™ 13.24+0.098™

Means + standard error.

**Means within same column with different superscript letters differ significantly at p<0.05.

“Means within same row with different superscript letters differ significantly at p<0.05.

Y CON, Olive oil; CONHL, Olive oil + Horse leg bone hydrolysates less than 3kDa (HL); PA, Purified horse abdomen oil; PAHL, Purified
horse abdomen oil + HL; PN, Purified horse neck oil; PNHL, Purified horse neck oil + HL.

Table 8. Color change of the cosmetic cream containing purified horse oil during storage (4, 25 and 40T)
in sensory evaluation

Storage ) Treatments Storage Time(days)
Temperature(C) 1 30 60
CONY 3.00£0.000 3.00£0.000 3.00£0.000
CONHL 3.00+0.000 3.00+0.000 3.00+0.000
4 PA 3.00+0.000 3.00+0.000 3.00+0.000
PAHL 3.00+0.000 3.00+0.000 3.00+0.000
PN 3.00+0.000 3.00+0.000 3.00+0.000
PNHL 3.00+0.000 3.00+0.000 3.00+0.000
CON 3.00+0.000 3.00+0.000 3.00+0.000
CONHL 3.00+0.000 3.00+0.000 3.00+0.000
25 PA 3.00+0.000 3.00+0.000 3.00+0.000
PAHL 3.00+0.000 3.00+0.000 3.00+0.000
PN 3.00£0.000 3.00£0.000 3.00£0.000
PNHL 3.00£0.000 3.00£0.000 3.00£0.000
CON 3.00+0.000 3.00£0.000 2.77+0.147
CONHL 3.00+0.000 3.00+0.000 2.67+0.167
40 PA 3.00+0.000 3.00+0.000 2.88+0.111
PAHL 3.00+0.000 3.00+0.000 2.78+0.147
PN 3.00+0.000 3.00+0.000 2.88+0.111
PNHL 3.00+0.000 3.00+0.000 2.78+0.147

Means + standard error.
R CON, Olive oil; CONHL, Olive oil + Horse leg bone hydrolysates less than 3kDa (HL); PA, Purified horse abdomen oil; PAHL, Purified
horse abdomen oil + HL; PN, Purified horse neck oil; PNHL, Purified horse neck oil + HL.
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Table 9. Aroma change of the cosmetic cream containing purified horse oil during storage (4, 25 and 40C)
in sensory evaluation

Storage Storage Time(days)
Temperature(C) Treatments 1 30 60
CONY 3.00£0.000 3.00+0.000 3.00£0.000
CONHL 3.00+0.000 3.00+0.000 3.00£0.000
4 PA 3.00+0.000 3.00+0.000 3.00£0.000
PAHL 3.00+0.000 3.00+0.000 3.00+0.000
PN 3.00+0.000 3.00+0.000 3.00£0.000
PNHL 3.00+0.000 3.00+0.000 3.00+0.000
CON 3.00£0.000 3.00+0.000 3.00+0.000
CONHL 3.00+0.000 3.00+0.000 3.00+0.000
25 PA 3.00+0.000 3.00+0.000 3.00£0.000
PAHL 3.00+0.000 3.00+0.000 3.00£0.000
PN 3.00+0.000 3.00+0.000 3.00+0.000
PNHL 3.00+0.000 3.00+0.000 3.00£0.000
CON 3.00+0.000 3.00+0.000 2.78+0.147
CONHL 3.00£0.000 3.00+0.000 2.78+0.147
0 PA 3.00+0.000 3.00+0.000 2.89+0.111
PAHL 3.00+0.000 3.00+0.000 2.89+0.111
PN 3.00+0.000 3.00+0.000 2.89+0.111
PNHL 3.00+0.000 3.00+0.000 2.78+0.147

Means * standard error.
Y CON, Olive oil; CONHL, Olive oil + Horse leg bone hydrolysates less than 3kDa (HL); PA, Purified horse abdomen oil; PAHL, Purified
horse abdomen oil + HL; PN, Purified horse neck oil; PNHL, Purified horse neck oil + HL.

Table 10. Score of phase separation of the cosmetic cream containing purified horse oil during storage
(4, 25 and 40T) in sensory evaluation

Storage Time(days)

Storage Temperature(C) Treatments
1 30 60
CcoNY 3.00+0.000 3.00+0.000 3.00+0.000
CONHL 3.00+0.000 3.00+0.000 3.00+0.000
4 PA 3.00+0.000 3.00+0.000 3.00+0.000
PAHL 3.00+0.000 3.00+0.000 3.00+0.000
PN 3.00+0.000 3.00+0.000 3.00£0.000
PNHL 3.00+0.000 3.00+0.000 3.00£0.000
CON 3.00+0.000 3.00+0.000 3.00+0.000
CONHL 3.00+0.000 3.00+0.000 3.00+0.000
PA 3.00+0.000 3.00+0.000 3.00£0.000
= PAHL 3.00+0.000 3.00+0.000 3.00+0.000
PN 3.00+0.000 3.00+0.000 3.00+0.000
PNHL 3.00+0.000 3.00+0.000 3.00+0.000
CON 3.00+0.000 3.00+0.000 3.00+0.000
CONHL 3.00+0.000 3.00+0.000 3.00+0.000
PA 3.00+0.000 3.00+0.000 3.00£0.000
40 PAHL 3.00+0.000 3.00+0.000 3.00£0.000
PN 3.00+0.000 3.00+0.000 3.00+0.000
PNHL 3.00+0.000 3.00+0.000 3.00+0.000

Means + standard error.
b CON, Olive oil; CONHL, Olive oil + Horse leg bone hydrolysates less than 3kDa (HL); PA, Purified horse abdomen oil; PAHL, Purified
horse abdomen oil + HL; PN, Purified horse neck oil; PNHL, Purified horse neck oil + HL.
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Table 11. Spreadability of the cosmetic cream containing purified horse oil during storage (4, 25 and 40T)

in sensory evaluation

Storage Time(days)

Storage Temperature(C) Treatments
1 30 60
CoN? 3.00+0.000 3.00+0.000 3.00+0.000
CONHL 3.00+0.000 3.00+0.000 3.00+0.000
4 PA 3.00+0.000 3.00+0.000 3.00+0.000
PAHL 3.00+0.000 3.00+0.000 3.00+0.000
PN 3.00+0.000 3.00+0.000 3.00+0.000
PNHL 3.00+0.000 3.00+0.000 3.00+0.000
CON 3.00£0.000 3.00£0.000 3.00+0.000
CONHL 3.00£0.000 3.00£0.000 3.00+0.000
PA 3.00+0.000 3.00+0.000 3.00+0.000
= PAHL 3.00+0.000 3.00+0.000 3.00+0.000
PN 3.00+0.000 3.00+0.000 3.00+0.000
PNHL 3.00+0.000 3.00+0.000 3.00+0.000
CON 3.00£0.000 3.00£0.000 3.00+0.000
CONHL 3.00£0.000 3.00£0.000 3.00+0.000
40 PA 3.00+0.000 3.00+0.000 3.00+0.000
PAHL 3.00+0.000 3.00+0.000 3.00+0.000
PN 3.00+0.000 3.00+0.000 3.00+0.000
PNHL 3.00+0.000 3.00+0.000 3.00+0.000

Means * standard error.

Y CON, Olive oil; CONHL, Olive oil + Horse leg bone hydrolysates less than 3kDa (HL); PA, Purified horse abdomen oil: PAHL, Purified
horse abdomen oil + HL; PN, Purified horse neck oil; PNHL, Purified horse neck oil + HL.

A vhpet T AR AEA GARGE H7F -9
4, 25, 40 T AR7ITE Bt AN E(a*) WHste] A=
Table 60 YeRHIT 4 TolA HMEeo] ¥Msh= CON
I} PNA - BE A% GajoA §92Ql Zfol& B
o]A] 9Fol}, CONHL, PA, PAHL, PNHL X2#<
A7717t0] 7Kgl weh w7t foH o' Frtst
itk 25 T4 CON, CONHL, PA, PAHLAZZS
A% 19215 60YAte]] AMErE fojdox F7tst
Hom(p(0.05), 40 T4 CON, CONHL Az A
Z717k0] 7Kgkl whet A Skt ARAIZE
of W& Y9 FMEL foHO0 R Zpo|7k UAAIE,
uAgt 3R e 7tol|A] Azt wE S o] Hst
A gt
A uhpet T AR AEA GARGE H7F -9
4, 25, 40 T AZ717F <t FAE(b*) Hste] ik
Table 7 © Yefict. 4 ColA CONHL, PNHL A&
2 A% 717k0] Agtol| wet b*o] 2tolg VrEhA|
QFokom, PAHL A2 A 7|7to] ZHugtol uwhet
G Fold o g F7F6HTH(p<0.05). CON, PAHL
2 A% 3090 FAETE F7F6IE oM, PN A2

L

.

592

A A% 60gatel f9HoR TASHITHp<0.05).
25 TolA CON, CONHL, PA, PN A #7 7|7k
Aol wEt FAETE AR e H(p<0.05),
PAHLA =L §9j& 07 F7 oFrth(p<0.05). 40 T
o4 CON, PA A& A% 7]7to] At whet &
el goldo g 7h4slglon, PAHL, PN, PNHL A
g2 A% 717k0] Ao wet foF o g F716tS
Hp{0.05). CONHL A2 A% 717ke] o] w2
FOARl Aol= . FHEE HE L9 BE A
Z 717A AR AR SARSES I39] 4l
ZAog QF W ARE AAENE Hrt HEZEA
CONHL, PAHL, PNHLAA & ARE E4AEGIES A7}
SkA] gk2 ATiEY fo¥os b Fro] =9ttt
(p0.05). ol T AR AEA GAEEC] IHM
FFE vFZCR AREY. 254 A 7)) HE
IR FAE A3l {4l Zpol7t UAT wlA|T
HalsE 399 BeB7HE B3 229 WA UehA|
Rl

A oot I AR ARA AAESE H7F 299
4, 25, 40 T AR7|ZE B AAEEE ol-8sto] #35t

o]



A okt T AR AR ZadslE A7 319 B2 4 A

o AEF S EA5FYHData not shown). 1
A3} ZA vk AYE 4, 25, 40 T AT B 2E
AeltollA f5td Eej7t dAgekA] ghgtoH, HE A
glto] 8ty AMEE o bYattt. o] A3} HA| uhy
o & AR AEAF aAEEC] - AFS WHHA
717 gkom, f3tolo] Kajrh gojubA] glof Qg4
< FRISHAT.

A vkt T AR AEA G4RSE HrF 399
4, 25, 40 T AR7I7t9] B3te] A wstks B4
thData not shown). 2389] 4, 25, 40 C A7t =
o} A=k ¥W3l= CON, CONHL, PA, PAHL, PN, PNHL
A 25 604 A% Bt -9 A wsk= qlole
1}, 40 T CONHL Az 60€A1fA 0.1 g o]
45tk 4 €925 T Hoh &8 2591 40 ToA
FESUE QS FAWSEL AFREH, o]&]
o o2 ET4 Wk TEEA G

A vkt T AR B a4RE H7E 289
4, 25, 40 T AR7|Z B9 nYESHH B9 dist
o] 4351 tHData not shown). CON, CONHL, PA,
PAHL, PN, PNHL Z& AHgF2 4, 25, 40 T2 60
A717E 57t et Al 2 A BF AEEA] 49t
AFA 1910014 3] mETETE 2 AIEE
Zhol=giRlo) oJstd & 5714 Al 71e SRS
7% 1,000 7H/g(mL) olstz PA|=|o] glow, X9
73%- 100 7H/g(mL) olstz HA=lo] Qirt. & AFolA
AAE MGG BE AEjto] ngEd gt b
3& YIS

A vkt T AR B2 a4RE H7F 2P
4, 25, 40 T AR7ITt B9 HsH7HE Bk P4
< =43 27 1, 30, 6020 BE Hz|ZolA A%

AHZ
'1*1:‘6‘%}

7170w 3ol A Wkl folel Holst glol,
Wl e 2e) Mgusks Yk Ao ARE

tHTable 8). E3F AA7|7t] w2 & Wsts 587t
gt A} 237171l T f9FQl o]7t glol(Table 9),
FO| sk TEEA] 2 07 AlREY, uhgo] A
A7l w2 A 9 Bo]H: HhgslA] gk 2o
2 Am"d. TPy Z2 PR A7l Zdojd
FE 35k RS RS0l EEEE IS AL
£ A0z dEA oy, B A AFoAe fESY
FEZO| g AEEE TR ot 0¥ AR
B¢ F8F S UEATHTable 10). E3 =28
W9l -S4 BT TR okt WeH7E 8o 2
D& IS b AR B9 U Fro] Zolg £A

593

o A7 U Ee fo149) Aol tehix et
(Table 11). 53] 40 ColA cOYASE %A] o5 2
T A2 AR BaRE0 S99 WAE glglow,
ol A7 5] AnAolr] AP A RS

Aoz Ae

4. 28

Uhis SPE YRR PAdst 71sd v Y] 2t
£ B 5 glon, 57 AollA HARE vkt & A
A v Hoh bl Zlos yEhg oLt A vt
F EE S 9 dd Ma P4 Hoiste
tyrosinase& A sto] wldo] tigt 715 2Hf A
E3Pt 7ks® AoR AlmEct A nhet T AR A
B2} BARSNE P4 AU 40C AFA pHY B4
2 93] 27149l At "ashy, 4, 25T A= A
ohet I AR AR AAEHE oG 399 AE, &
4 54 (=, Ty, fEE 984 % m8EeA

S SISt

References

[1]1 J. H. Yoo, J. K. Kim, H.J. Yang, K. M. Park, “Effects
of egg shell membrane  hydrolysates on
UVB-radiation-induced Wrinkle formation in SKH-1
hairless mice”, Food Science of Animal Resources,
Vol.35, pp.58-70, 2015.

DOL: https://doi.org/110.5851/kosfa.2015.35.1.58

R. K. Tripathi, V. J. Hearing, K. Urabe, P. Aroca, R. A,
Spritz, “Mutational mapping of the catalytic activities
of human tyrosinase”, Journal of Biological Chemistry,
Vol.267 pp.23707-23712, 1992.

DOL: https://doi.org/10.1016/S0021-9258(18)35895-2

M. Shiino, Y. Watanabe, K. Umezawa, “Synthesis of
N-substituted N-nitrosohydroxylamines as inhibitors
of mushroom tyrosinase”, Bioorganic and Medicinal
Chemistry Vol.9, pp.1233-1240, 2001.

DOI: https://doi.org/10.1016/S0968-0896(01)00003-7

E. C. Gendler, “Topical treatment of the aging face”
Dermatologic Clinics, Vol.15, pp.561-567, 1997.
DOI: https://doi.org/10.1016/50733-8635(05)70466-6

M. J. Kim, S. P. Lee, J. H. Choi, S. H. Kwon, H. D.
Kim, M. H. Bang, S. A. Yang. ‘Characteristics of
fermented dropwort extract and vinegar using
fermented dropwort extract and its protective effects
on oxidative damage in rat glioma C6 cells’, Korean
Journal of Food Science and Technology, Vol.45,




ks e

3=8A A234 A12%, 2022

(0]

(7]

8]

9]

(101

(11]

(12]

(13]

(14]

(15]

pp-350-355, 2013.
DOIL: https://doi.org/10.9721/KJFST.2013.45.3.350

S. A. Cho, T. H. Kim, A. Sung, “Polymerization and
characterization of ophthalmic polymer containing
glycerol dimethacrylate with high wettability”, Journal
of the Korean Chemical Society, Vol.55, pp.283-289,
2011.

DOI: https://doi.org/10.5012/jkecs.2011.55.2.283

E. Boelsma, H. F. Hendriks, L. Roza, “Nutritional skin
care: health effects of micronutrients and fatty acids”
The American Journal of Clinical Nutrition, Vol.73,
pp.853-864, 2001.

DOI: https://doi.org/10.1093/aicn/73.5.853

Y. H. Park, M. J. Cho, H. J. Kim, “Comparison of
physicochemical characteristics of horse fat, lard, and
beef-tallow” Korean Journal of Food Science and
Technology, Vol.51, pp.1-6, 2019.

DOI: https://doi.org/10.9721/K]JFST.2019.51.1.1

J.B. Nielsen, “Natural oils affect the human skin
integrity and the percutaneous penetration of benzoic
acid dose-dependently”, Basic and Clinical Pharmacology
and Toxicolog, Vol.98, pp.575-581, 2006.

DOI: https://doi.org/10.1111/j.1742-7843.2006.pto_388.x

Y. S. Lee, J. H. Yoon, B. Kim, C. L. Park, W. K. Yoo,
J. W. Cho, M. R Kim, “Effects of horse oil on the
DNCB-induced contact hypersensitivity in Balb/c
mice”, The Korea Journal of Herbology, Vol.28,
pp.77-81, 2013.

DOI: https://doi.org/10.6116/kih.2013.28.4.77

H. J. Kim, D. Kim, N. Y. Kim, J. Kim, A. Jang,
“Anti-wrinkle and anti-inflammatory effects of a
combination of topically applied horse oil and dietary
enzyme hydrolysates from horse bone”, Process
Biochemistry, Vol.90, pp.257-267, 2020.

DOI: https://doi.org/10.1016/j.procbio.2019.11.010

M. Tanaka, Y. I. Koyama, Y. Nomura, ‘Effects of
collagen peptide ingestion on UV-B-induced skin
damage”, Bioscience, Biotechnology, and Biochemistry,
Vol.73(4), pp.930-932, 2009.

DOI: https://doi.org/10.1271/bbb.80649

D. Kim, H. J. Kim, H. S. Chae, N. G. Park, Y. B. Kim,
A. Jang, “Anti-oxidation and anti-wrinkling effects of
Jeju horse leg bone hydrolysates”, Korean journal for
Food Science of Animal Resources Vol.34, pp.844-851,
2014.

DOI: https://doi.org/10.5851/kosfa.2014.34.6.844

T. Tadros, P. Izquierdo, J. Esquena, C. Solans, “Formation
and stability of nano-emulsions”, Advances in Colloid
and Interface Science, Vol.108, pp.303-318, 2004.
DOI: https://doi.org/10.1016/j.cis.2003.10.023

P. Fischer, A. Eugster, E. J. Windhab, M. Schuleit,
“Predictive stress tests to study the influence of
processing procedures on long term stability of
supersaturated ~ pharmaceutical ~ o/w  creams”,
International Journal of Pharmaceutics, Vol.339,
pp.189-196, 2007.

594

[16]

(171

[18]

(191

[20]

[21]

[22]

[23]

[24]

[25]

[20]

[27]

[28]

DOI: https://doi.org/10.1016/i.iipharm.2007.03.013

T. Guaratini, M. D. Gianeti, P. M. Campos, “Stability
of cosmetic formulations containing esters of Vitamins E
and A: chemical and physical aspects”, International
Journal of Pharmaceutics, Vol.327, pp.12-16, 2006.
DOI: https://doi.org/10.1016/j.ijpharm.2006.07.015

P. Thanasukarn, R. Pongsawatmanit, D.J. McClements,
“Impact of fat and water crystallization on the
stability of hydrogenated palm oil-in-water emulsions
stabilized by whey protein isolate”, Colloids and
Surfaces A, Vol.246, pp.49-59, 2004.

DOI: https://doi.org/10.1016/j.colsurfa.2004.07.018

G. L. Cramp, A. M. Docking, S. Ghosh, J. N. Coupland,
“On the stability of oil-in-water emulsions to freezing”,
Food Hydrocolloids, Vol.18, pp.899-905, 2004.

DOI: https://doi.org/10.1016/i.foodhyd.2003.10.007

Korea food and Drug administration(KFDA), Guidelines
on Stability Testing of Cosmetic Product, 2011.

J. Folch, M. Lees, G. S. Stanley, “A simple method for
the isolation and purification of total lipides from
animal tissues”, Journal of Biological Chemistry,
Vol.226, pp.497-509, 1957.

M. S. Blois, “Antioxidant determinations by the use of
a stable free radical”, Nature, Vol.181, pp.1199-1200,
1958.

R. Re, N. Pellegrini, A. Proteggente, A. Pannala, M.
Yang, C. “Antioxidant activity applying an improved
ABTS radical cation decolorization assay’, Free
Radical Biology and Medicine, Vol.26, pp.1231-1237, 1999.
DOL: https://doi.org/10.1016/s0891-5849(98)00315-3

S. H. Pomerantz, “Separation, purification, and properties
of two tyrosinases from hamster melanoma’, Journal
of Biological Chemistry, Vol.238, pp.2351-2357, 1963.
DOI: https://doi.org/10.1016/S0021-9258(19)67976-7

B. N. Ames, R. L. Saul, “Oxidative DNA damage, cancer
and aging. Oxygen and human disease”, Annals of
Internal Medicine, Vol.107, pp.536-539, 1987.

M. Andres, M. Jose, D. Cruz, J. Franco, D. Manuel, S.
Jorge, D. Herminia, J. Maria, J. Nunez, P. Carlos,
“Natural antioxidants from residual sources”, Food
Chemistry, Vol.72, pp.145-171, 2001.

DOI: https://doi.org/10.1016/S0308-8146(00)00223-5

R. O. S. A. Pérez Gutierrez, H. Hernandez Luna, S.
Hernandez Garrido, “Antioxidant activity of Tagetes
erecta essential oil”, Journal of the Chilean Chemical
Society, Vol.51, pp.883-886, 2006.

DOI: http://dx.doi.org/10.4067/50717-97072006000200010

D. C. Bennett, W. E. Code, D. V. Godin, K. M. Cheng,
“Comparison of the antioxidant properties of emu oil
with other avian oils”, Australian Jjournal of
Experimental Agriculture, Vol.48, pp.1345-1350, 2008.
DOL: https://doi.org/10.1071/EA08134

S. A. Yang, S. K. Jeon, E. J. Lee, N. K. Im, K. H. Jhee,
S. P. Lee, 1. S. Lee, “Radical scavenging activity of the




[29]

(301

(311

(32]

(33]

(34]

(35]

(361

(37]

A ohgoh o AR ARA BaRelE A7 270 B3 A WA
essential oil of silver fir (Abies alba)”, Journal of
Clinical ~ Biochemistry — and  Nutrition, — Vol.44, _ . . o
pp.253-259, 2009. A 35| Tl(Hee-Jin Kim) (A5

DOI: https://doi.org/10.3164/jcbn.08-240

Y. Bellik, “Total antioxidant activity and antimicrobial
potency of the essential oil and oleoresin of Zingiber
officinale Roscoe”, Asian Pacific Journal of Tropical
Disease, Vol.4, pp.40-44, 2014.

DOI: https://doi.org/10.1016/S2222-1808(14)60311-X

S. Afoulous, H. Ferhout, E. G. Raoelison, A. Valentin,
B. Moukarzel, F. Couderc, J. Bouajila, “Chemical

composition and anticancer, antiinflammatory,
antioxidant and antimalarial activities of leaves
essential oil of Cedrelopsis grevei’, Food and

Chemical Toxicology, Vol.56, pp.352-362, 2013.
DOI: https://doi.org/10.1016/j.fct.2013.02.008

H. C. Huang, T. Y. Chang, L. Z. Chang, H. F. Wang,
K. H. Yih, W. Y. Hsieh, T. M. Chang, “Inhibition of
melanogenesis versus antioxidant properties of
essential oil extracted from leaves of Vitex negundo
Linn and chemical composition analysis by GC-MS”,
Molecules, Vol.17, pp.3902-3916, 2012.

DOL: https://doi.org/10.3390/molecules17043902

S. H. Kim, S. Y. Lee, C. Y. Hong, K. S. Gwak, M. J.
Park, D. Smith, I. G. Choi, “Whitening and
antioxidant activities of bornyl acetate and nezukol
fractionated from C ryptomeria japonica essential
oil”, International Journal of Cosmetic Science,
Vol.35, pp.484-490, 2013.

DOLI: https://doi.org/10.1111/ics.12069

J. L. Matousek, K. L. Campbell, I. Kakoma, P. F.
Solter, D. J. Schaeffer, “Evaluation of the effect of pH
on in vitro growth of Malassezia pachydermatis’,
Canadian Journal of Veterinary Research, Vol.67,
pp.56-59, 2003.

J. Y. Kim, S. N. Park, “A study on the stability and
moisturizing effect for the cream containing Castanea
crenata leaf extract”, Journal of the Society of Cosmetic
Scientists of Korea, Vol.35, pp.301-307, 2009.

S. J. Choi, S. Y. Kim, Y. J. Jeong, C. S. Ku, B. J. Ha,
H. J. Chae, “Stability evaluation of the cosmetics
containing lotus leaf extract”, Korean Society for
Biotechnology and Bioengineering Journal, Vol.26,
pp-83-86, 2011.

DOI: https://doi.org/10.7841/ksbbi.2011.26.1.083

T. Venter, L. T. Fox, M. Gerber, J. L. Du Preez, S. van
Zyl, B. Boneschans, J. Du Plessis, “Physical stability
and clinical efficacy of Crocodylus niloticus oil
lotion”, Revista Brasileira de Farmacognosia, Vol.26,
pp.521-529, 2016.

DOLI: https://doi.org/10.1016/j.bip.2016.03.011

M. S. Lim, D. S. Lee, S. S. Kwon, S. N. Park, “Stability
test for the cream containing Chamaecyparis obtusa
leaf extract”, Journal of the Korean Applied Science
and Technology, Vol.29, pp.205-213, 2012.

DOI: https://doi.org/10.12925/ikocs.2012.29.2.5

595

* 20209 89 : LSt EEA
st (ot

- 20224 89 ~ A : 5E2NEH
2gE ety ARATY

ox

GOEL
24 A% sk

& Of 2HAera Jang) [Hal]

20019 2¢¥ : Aesty 54
TR (EEHAD

20049 89 : Mgty A%
B (EEEAD

+ 20079 ~ 20129 : HEAE
ISP HAATA

oF.

o

- 20129 ~
Ikt wa

A - et e8I 588

G
524 A% 53
)

9 I 7, AEeteh AEdd



