Retinolol] o] g gH4ikst A

&7, AT, T2
sAYstE #7 - 3%FR, FolAY FFEATA", 22 FIATAE

The Study on Antioxidation of Retinol

Choon Koo Zhoh', Chang Giu Han"', Woo Jin Hong
Department of Environmental & Chemical engineering, Soongsil University
Donga Medicine Dermal Research Institute
Cosmax R&D™"*

Qe

Retinolol]l tigt YAHEZDS} HAED S FAsH4 & v w3

F44 FA FASIA tertiary butylhydroquinone(TBHQ)®F 84 A &4dstA] a-glycosyl
rutin(a-G rutin), licorice, pycnogenol, X84 A #F413}A butylated hydroxytoluene(BHT)9} A&
A AF &A3}A alipoic acid, ferulic acid, natural concentrated tocopherol(nc-tocopherol)& 2}z}
0.0, 0.01, 0.02, 0.05, 0.10wt% A}83t FEF| BUsHNLH, 4T, 25T, 50T 8F F¢
retinol®] ZFF W3S HPLCZ FASYH

AHEE FASAE retinold] et 2T ASdAEAE Uehiden, £84 FARAE
licorice >pycnogenol >TBHQ >a-G rutin +2.2, A|&A #4IstAl= a-lipoic acid >BHT>nc-tocopherol
>ferulic acid =22 Yepdt}

%3k a-lipoic acid, BHT, licorice, pycnogenolS &3} retinoldl] thist &4ty A5ang &
olr gttt a-lipoic acid$} BHTE E st AME3AE d retinolol] chdt &AsiHo] 717 FA
vebsteh
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Abstract

In an attempt to compare the antioxidation effects of constrain the oxidation and improve the
structural stability, retinol and various antioxidants were together encapsulated by liposome. Four water
soluble and four oil soluble antioxidants were tested for performance. The influence of tertiary
butylhydroquinone(TBHQ), a-glycosyl rutin(a-G rutin), licorece, pycnogenol as water soluble
antioxidants and butylated hydroxytoluene(BHT), a-lipoic acid, ferulic acid, natural concentrated
tocopherol(nc-tocopherol) as oil soluble antioxidants on the constraint of oxidation of retinol were
investigated. Additional study was conducted to compare the synergic effect of antioxidation for retinol
with licorice, pycnogenol, a-lipoic acid and BHT. All the antioxidant used at the study constrained
oxidation of retinol. The effect of antioxidation for retinol increased in order of licorice, pycnogenol,
TBHQ, a-G rutin as water soluble antioxidants and a-lipoic acid, BHT, nc-tocopherol, ferulic acid as
oil soluble antioxidants. In conclusion, a-lipoic acid is more effective retinol antioxidants than BHT.

And the combination of a-lipoic acid and BHT gave best synergic among six combinations.

1. A&

BIERY] A(retinol)= H 5o FFHol A FAHE FAAIEE M2 A7 AA
UA Sa o2 3 HRe FFo] #AsA Fot weA AR AsFIIE 23
e 228 A7 Gt o2 QlF retinole FEL AANTIE 754 HFEFA 4
AEE 3 gk 28y retinolS At 4, Wol vl wzkEA Wt WAPoR A
9 &8 B& Aol gtErt. nug o2 rwtinold] WAL AT A7 F
Z38tA) APl > A7 HE retinole FHFEA AF P AFd L8] 9
& A7 AP=H T Aok

Tsunoda$} Takabayashi”i= oil-in-water(O/W)ol 8d P Ao] retinole B P3te] A 3A
e AFE 39 o, Semenzato”= O/WolEA Y E2l& A A7} vitamin A palmitate ]
315t3 tAAd e AAE A7t en, 2 A vitamin A palmitate®] AL LS AR 9
Z9a 39}t o]o] Al retinol& oil-in-water-in-oil(O/W/Q) ¥ €] %+ water-in-oil-in-water
(W/O/W) Hele] multiple emulsiond] %$18tE A7>97F Ha=gYe. 28y multiple
emulsion®] FH3tAQ EARAHOZ s o] A wHIAHI, oz & FYE €A
Ayol WMz WEHE FAZ Addes 24532 %33 ¢lth. Hameyer and Jenni'V
£ ¢A ¥ multiple emulsionol] = AlAALole] @dbd AR Fejo] o] sty IFFY
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Multiple emulsion®] 3 el EFL FHd EF9 a4 AG wAA=ZH
Katarina Vrhovnik'?So] o) QT YT SBEEL 64 heads(A57))9} BLA tails
(&F7D)E I A8 A2 FEHY AFdFH AR EFE 2R ¥4
(encapsulation)3l= ER& 7HAaL & ¥ ofY AERHY {AG FERE T 9]
AEHNY, ARG ol 53 AF EobdAx e & ALA(dug camieE FEH T )
Al(encapsulation) 2, 3} F FolllAE A AL A (nutrient camien® FE AGAE, 9
g Robl M FHA X E(gene therapy) T o2 d2] Apgg >

ojzi g AU A Wiol HFFE, AY L HFANA retinold] A Fgoz
AE=H I AT obA L FArstAle] o] &o] IutHolth o F A BE A& FH{E
EFES HA FAAZ 9 ol &HI vk 1950dthFE FA FA3HAIQ butylated
hydroxyanisol(BHA), butylated hydroxytoluene(BHT)¢] 7]t= o] 22 gy o] &= 3 9t}
a3y EFAELS AAHQA Wl x5 "olA 3, BHAS BHT: &3 Holuxwl
Ho} ztol GFVo] ggo] AHH o] A H3 E=Fo] HAth A2 HFE
A A7l diE A H o2 Aol FolRd wel EHUL T HAF FArEA 9
Aol 2755 gt

i 2 dFdAe BAGI FAE FRAE FAsE B EF retinolT} FAH L
A FANAE 2ol BAF retinole] thd A AAE Lolr et HEF Az
Al 84 A ARZ  tertiary butylhydroquinone(TBHQ), a-glycosyl rutin(a-G rutin),
licorice, pycnogenol& A&3t% 3, X84 FASIAZ butylated hydroxytoluene(BHT), a-lipoic
acid, ferulic acid, natural concentrated tocopherol(nc- tocopherol)E 7z}z} A}-23}o] retinobol) ©f §
AAAERE vt doprt ol F s arl FL FEA FAIA
licorice, pycnogenol®} *]-§A &A4F3}A| a-lipoic acid, butylated hydroxytoluene(BHT)E z}z}
E3ete gAY FsaHE golryrh

g EF] FYF retinol®] FFLE high performance liquid chromatography(HPLC)E o)
€3t ZA3AT. ol EURE AL dustAl a9 ua - Frrsto A R 3}
FE o1& 5T FASAE AAFIA A £33 AEF AFLE7} retinol
o] Aste] vAE FFE T3t AP AFLEE AANFnA Q-
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2. 484 ¢ 3y

21 4348

X E L lecithin(Emulmetik 950, Lucas Meyer, Hamburg, Germany)S A}83}o] =A|=39ch
Emulmetik 9502 hydrogenated @ A8l 2.2 phosphatidylcholine(PC)7} 94.0%°]14 &5 Utk
Retinol> BASF KoreaZH-¥ FFuton, propylene glycol(PG)2 Shinyo Pure Chem. Co.(Japan)©l]
A, glycerin®} ethanol(EtOH)-2 Duksan Pure Chem. Co.(Korea)ol| 4] medium chain triglyceride(MCT)+=
Inolex Chemical(U.S.A)oll A 743t AHg-3dt

A8 WABE F84 FASA S tertiary  butylhydroquinone(TBHQ), a-glycosyl rutin(a-G
rutin), licorice, pycnogenol® AM23l1i, A 44 FAES}A= butylated hydroxytoluene(BHT), a
-lipoic acid, natural concentrated tocopherol(nc-tocopherol), ferulic acid& A} AT BE Aok ¥

Mg Aokg Agdgen B 274 2R4E ASaAT

22. 439

2.2.1. Lecithin paste2] A=

Lecithin(Emulmetik  950)0] EtOH, MCT, PG, glycerine % FHFE 2 ITHPES
homogenizer(Dasan, Korea)2 65T, 3000pmo)A 1083r FA3eHc TA3ld ELEL
Microfluidizer(M-110Y, Microfluidics Co. U.S.A)Z 65T, 500barol)A] 23] FFA|#A lecithin pasteE
Pl Bk o =

22.2. FASA 7L A7HE HE2FY Ax

S84 A7 A7tE A EE AZFY A$ lecithin paste(S0ww%)oll dAISIA S FEF 00,
0.01, 0.02, 0.05, 0.10wt%= ©2A 3o Z}z} FFHFTFBOwwW%)E P33 homogenizerZ 35T,
4000rpmoll A 1583 #2318t 13} g2 EFE AZIHET AZE 13 HEF retinold] FEE
1.0wt% 2 MCTQ0ww%)$} 37 ¥ 3 thA] homogenizer= 35T, 3000pmolA 15837 #4233}
o 23 HEEFS AXSFAH

A& FaAstA AtE AEE AR H$ lecithin paste(S0w/w%)o) FFFC0wWwW%)E ¥
31 homogenizer 2 35T, 4000rpmollA 1557t #23lslo 14 AXEF S AZFHT. AxB 14 2
EF retinol®] FEE 1.0wt%, FAE3A9] FEE 0.0, 0.01, 0.02, 0.05, 0.10wi% =2 32 A 3o
Z+Z MCTQ0w/w%)E Y2 ¥ tHA] homogenizerZ 35T, 3000rpmol| A 1583 #2338 23} 2
EEFE Az

AZx Al £EE 35CTE AA FAAS A=Y 23 AEFL 47T, 25T, 50ToA 233}
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o nBeo, rtinole] AFLAE Aste] WFE/E ST BB A WTE719 head
space’} 71X FEE G on BYt retinold] FFFES FAHIHT

2.2.3. HPLC(high performance liquid chromatography) ¥4

A7t TE retinold] FFZHL HPLCE ZAAT. FIFFL CuZP S A3 UV A27)
(detector)7} FF@ Ax I =vlE 718 ] (hewlett-packard Series 1100)2 EA&Qc} €5& 35T,
HA&7] 942 326m, oS dEES AHSI AT

3. 43 9 &

3. 84 FastA 9 f34

Retinolol]l thgt aHAbstAle] &3E ¢olry] 93te AXF AX Al 84 FAFA
tertiary butylhydroquinone(TBHQ), a-glycosyl rutin(a-G rutin), licorice, pycnogenolS 3 7}3}
QYow, FadAe ¥ Z7 001, 0.02, 005, 0.10wt%= 3t} Retinole B UE 2
EFL 47T, 25T, 50CAA BAZ}HA Ao ©E retinold] F7FS FAHAU

HALE 25T S0CoAA g EFo] BY3 retinole) FFF WSS JisiA9 F7d
2 Fig. 1.5} Fig. 2.9 YepiAch 3AstAl7E H71E 3R] @48 2 x2Fe] B¢ 8F B4 &
retinol®] FHFL L&Vt FSFE @Hon 1 FE 4T, 25T, S0TAA ZZ 98.2%,
67.4%, 263%°IAtt. =3 HALE 4T FAAsAe T/ sxo BAGCl 98%
0149 retinol FHFFE YEHRITE o3 ARE HIEF HARALEE F 4TCHS
¢ 5 Ut

Fig. 1.3 Fig. 2.5 B¥2% 25T 50CoA F£84 FA3A Y F70 02 gXEF
B AT retinol?] TFF WSE Aol w2t JEPAT 8F A F 74 FANA T
7} 0.01, 0.02, 0.05, 0.10wt%°ll 4] retinol®] FHFS HALXE 25CY < 50TY o
TBHQS 7% 75.6%, 77.8%, 79.5%, 79.9%%}+ 33.1%, 36.5%, 39%, 40.1%= FATFAE A}
£312] && Ao 4] retinol?] FFHFL 27 8.1%~12.5%9} 6.8%~13.8% ©] Bo| &
groml, oG rutin®] B 748%, T5%, 77.8%, T8.4%S} 312%, 34.2%, 36.1%, 374%= &
ASAE AR A S Ze BlE retinol®] JHFFE A7 74%~11.0%2 4.9%~11.1%
] ®o] dkon, licorice®] A-$ 74.7%, 77.6%, 81.1%, 81.8%9} 332%, 38.5%, 40.7%,
41. 7%= FAFAE ALLEIA] 2 Ao v3 retinol®] FFFL 7.3%~14.4%9} 6.9%~
15.4% ©] @o] ko). E3F pycnogenol®] 73-¢ 76.4%, 77.4%, 80.7%, 81.4%<} 34.1%,

~
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37%, 40.2%, 41%2 FAr3A|E AFESIX] -2 A vl retinol®] IR HFL 9.0%~14.0%
o} 78%~14.7% o ®o] Fo} A%k}

=3 Zze] A4 FEIF 0.05wi%d Wt 0.10wi%d WE vz S o
0.05wt% o]4o] Hol%E retinole] FTFHFL A F718IA ¥ ROZ Ho} retinolo] o
3 AAANLFEE 0.05wt%2 B F Uth

oj9} e &4 A EHE I F2F WA 1o hydroxyE ZFAI Qo
5),*?) o] hydroxy9] 47} radicale] BAS Hm E£F A lipid radicald} Abstd
retinol & ¥F-3-3t] FAAZ 02N retinold] A3uEEE JA|S= Ao R wddT

]

32. A 84 FisiA e 53

Retinolo]  digt  #isiAle] &HE  dolwr] 98] AEA  F4IstAl  butylated
hydroxytoluene(BHT), a-lipoic acid, ferulic acid, natural concentrated tocopherol(nc-tocopherol)& 37}
3t PEFL AX3ATY. FAEA LY &= ZHZ 001, 0.02, 0.05 0.10wt%= QYL
retinol & Y X FL 4T, 25T, 50T BASFAAN A3t FHgo] ©E retinold]
FZFS FAsA

Fig. 3.7} Fig. 4. HA2XE 25T 50ColA A&A FAFA e FHo & gxFd
BT retinol?] FHF W3S Aol we YT 8F AR F ZF FA8A 5=
7} 0.01, 0.02, 0.05, 0.10wt%) A} retinol®] FFHFL A L% 25CY v} 50CY o BHT
o] 79 785%, 82.3%, 83.2%, 84.4%9} 37.5%, 42.0%, 42.4%, 43.2%= FASAE H s}
X 2 Ao vl 11.1%~17%%}t 112%~16.9% T B-L retinol FHFFE Vel on, a
-lipoic acid®] 73-% 81.5%, 83.2%, 83.8%, 84.1%%} 37.4%, 42.7%, 43.5%, 443%= B2131A)|
E H7I8A 2e Ao vlE 14.1%~16.7%9 11.1%~18.0%2 7}4 BE retinol ZHF &
UHetles, &4 F4A8A F alipoic acid7} retinolo] Wig 43t &Hs HF F&
Aoz Ygyth =3 ferulic acid®] A-$ 75.6%, 77.2%, 80.1%, 80.8%S} 30.2%, 32.0%,
322%, 323%2 FASAE HL3HA] F& Aol vl 82%~134%%} 3.9%~6.0% ©] B
< retinol FHFE YEIH O, nctocopherol® A 77.2%, 79.5%, 81.3%, 82.0%%}
31.1%, 32.3%, 36.3%, 375%=% FASAE HVISA] &2 Ao w3 9.8%~14.6%%} 4.
8%~112% © BL retinol FFFE JeYt}.

%3 BHTS} a-lipoic acid®] FE7F 0.02wt%d e} 0.05wt%d WE w23ty e o
0.02wt% o] el A retinol®] [FHFL Ao WSy} YNen o]F ¥ BHTS a-lipoic
acid®] HAHALEFTEE 0.02wt% Y-S € 4 YA, nctocopherol#} ferulic acid®] F %7}
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0.05wt%Y w2} 0.10wt%d W& v|w3}PY-S W 0.05wt% ©]’dolA] retinole] FFHLS A
o] W3yl gile s o]E F3l| nc-tocopherold} ferulic acide] HAAL L5 5= 0.05wt% Y &
¢ F dH.

o] 9} 7-& BHT, ferulic acid, nc-tocopherol®} retinolo] w3l 3HAtst &xtes 2 24
A 32]e) hydroxy7] & 7FR 3L QQolA] ©] hydroxy?]| 9] F42AA7F AAE SAHNLE A
3}31, lipid radical¥®} ¥F-§-3le] YA S 2ZH retinol®] 43S JAg= Aoz @
g1 #g alipoic acide - ARERH F2F 2A= 2719 & 4 879 &
At AAE 2 o] R0l Utk Azt F AAVE FAE HE W, ¥ A AlojdA AH
o] #i &3, BAE Q5o dihydrolipoic acid(DHLA)Z = m, DHLAE 44 Ars}5 o]
lipoic acid(LA)7} €it}. DHLAS} LA <& FAHE 43}, &Y AAL 4 944 &=+
AE A FaEe F AP o] A7 hydroxyl radical, A4 FAL AAT
olet AA R lipid radicald} ¥H&3te] QA 02 M retinole] At3uks-g oA 30,
3kES EXNII 2, 78, St=EH 2 S50 E AASY s aH4E e

= RoZ wodrh '

PN
rE

S

2

ME

2

33. &3 FAgA Y 53
F84 FASA F EHIF £ licoriced} pycnogenol, X &4 A F AUt F
a-lipoic acid?} BHTE Z}7zt E3tsld retinolst 7 2 X Fo| BYsted AirsiAl
AsEAE vjuddd. 84 33 A licorice?} pycnogenol®] ZHAALR-EEE 0.05wt%
oL, AEA FASAIQ a-lipoic acid®t BHTS HAAMEFEE 0.02wt%o] Aot 4t
Ao E3duE 7z FARFAEFEEQ 1.0:0.0, 0.75:0.25, 0.5:0.5, 0.25:0.75, 0.0:1.02 3}
oun 7} FistAe] Eulel e HEF B YT retinol?] FHFS AT

Fig. 5.5 BaL% 25T e 50CY o 84 F4tslAl alipoic acide} BHTS] &
3tujo] W2 retinol?) FFHFS YEHHATE alipoic acid 0.02wt%E ©E o2 A}L319S
A5 BEF Ax 8F F9 retinol®] FFHFL 25T, 50ToA 83.2%, 42.7%°|¢ 3, BHT
0.02wt% e ALE3l9S A$ 42 2xolA retinol®] TFHL 82.3%, 42.0%0|Uth X
#HEE7F 4T A$ adlipoic acid9t BHTS] &3tu] Wdte] whE retinol®) FFHFL 98%
ol oz A9 WA Fsth HALE} 25T 50CoNA] a-lipoic acid®} BHTS &§
H)7} 0.25:0.7591 4] retinol®] ZF#o] 87.5%9 504%2 7 A JElgoed, adlipoic
acid @502 ALEFPE o) ¥} 25CAME 43%, SOCAAE 7.7%9) retinol FFFo] F
tee B & g

flo
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oj¢} Zo] a-lipoic acid®} BHTES 37 AL HFE W retinol IFF] Z71= adlipoic
acid7} 49 A2 WA lipid radicald wHE3le] FAA L B ol o]u] A3}
¥ BHTE OA] &#dA7 BHTY #8413 284S O EAAA Fo] retinold] AH3tE o
AN B3V oS F7tE ez A7

Fig. 6.& 25T9 50T oid s a7t $& EFuloA retinold] ZF=7 A
FAE d5oz ALUE o B Aed FFFE U adipoic acid$t licorice,
pycnogenol 123 BHT$} licorice, pycnogenold &3l A48 AL x4 &gzt
0.75:0.259 4] retinol®] ZHF3Fo] 71 wWrow, a-lipoic acid HEO 2 AL LS o HT}
25CoN A 2.5%, 1.9%, 50ColAl 3.4%, 2.8%, BHT @502 A4 & o Kt} 25CoA]
3.0%, 2.4%, 50ColA 2.8%, 2.5%9] retinol AF o] Z7lEL B 4 9},

°]AZ a-lipoic acid®} BHT= A EA o2 HA4d UE retinold] AstE Wx|sm
licorice®} pycnogenold F8&8AHo 2 X F9 FFA BAE EAAA9) lipid radicalE
AAsA HEFAA AR A 4188 A X FY B J&§S F0] retinold]
A A A TRt FEEHE Aoz gad. |

Licorice$} pycnogenol®] Egu]o] wWE retinol® FHFLS 25ToA 81%, S0CAAE
41%Z A9 W37t glee Btk o] A licoriced}t pycnogenole M2 EFstal ALg
St = retinold] W FAAAAE F/EA 2L ¢ F Utk o]RAL licorice}
pycnogenol®] #4t3l AFHE Jehlle AR FEIF d$ FA8IY A2 E@EY ALS
Stex 2 ALEIHE W9 v 43 a7 dehudE Aoz Az

4. 4 &

JEF retinols I FAA Fe FH FARAE 2ol LA} retinols] A3t
Anse Fotugich Azte] sl U retinold] AFFL v, AR Ay 2
A9 99 delA o 2 BES AT

1 AL8-8 PASA £ retinole] ety 2% A8t a4E JeEHQ L
- 784 FAEA| = licorice>pycnogenol>TBHQ>a-G rutin 4208 2438 HEOo
M 0.05wt% )49 FxolA £ PN &FHE BT

- A g FASAIE  a-lipoic  acid>BHT>nc-tocopherol>ferulic acid 402 $53<
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1.

® N

B9 o alipoic acid®$ BHTE  0.02wt%, nc-tocopherol, ferulic acide=  0.05wt%
ol e FxoA FL2 43 &9E BAT

Ll

2. 84 FasA F 4 FasAd TBHQEU HA  FASHA  licorice9}

pycnogenol, X|-§4 #4tstAl F A FAASHAY BHTRT HA FASA a-lipoic
acid7} Al 2 3FFE] AL HE retinole] i3 AFAAY o HFF e B
ged.

3. AL FAsA/FEd FASAE EREA ARESNE AF alipoic

acid/licorice, a-lipoic  acid/pycnogenol, BHT/licorice, BHT/pycnogenol X% 2z}7}
0.015wt%} 0.0125wi%E E3ste] AFE3IlE o F& FuUAsk BHE HA

4, A 84 gA3FA alipoic acid® BHTE 0.005wt%9} 0.015wt%Z E3jH3to] AL&3}

[e W FL P4 aHE BYow, & FAAE EFSA A8 AE T Ut
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Fig. 1. The remaining retinol in liposome prepared from
different amount of water-soluble antioxidants at 25C
(@:0wt% O:0.01wt% W:0.02wt% v:0.05w% I:0.10wt%).
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Fig. 2. The remaining retinol in liposome prepared from
different amount of water-soluble antioxidants at S0C
(@:0wt% 0:0.01wt% W:0.02wt% v:0.05wt% [B:0.10wt%).
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Fig. 5. The synergic effects for a-lipoic acid : BHT
(W:25C, [J:507C).
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Fig. 6. The synergic effects (l:25C, []:50C).

A: a-lipoic acid/BHT(0.25/0.75)
257:87.5%(4.3% 1)
50°C:50.4%(7.7% 1)

B: alipoic acid/Licorice(0.75/0.25),
25C:85.7%(2.5% 1)
507C:46.1%(3.4% 1 )

C: a-lipoic acid/Pycnogenol(0.75/0.25)
257:85.1%(1.9% 1)

507 :45.5%(2.8% 1)

D: BHT/Licorice(0.75/0.25)
257:85.3%(3.0% 1)
50'C:44.8%(2.8% 1)

E: BHT/Pycnogenol(0.75/0.25)
25C:84.7%(2.4% 1)
507C:44.5%(2.5% 1)

F: Licorice/Pycnogenol
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