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Abstract: [n vitro biological activities of Aloe vera gel and
skin extracts were evaluated. Total polyphenol contents of
Aloe vera skin were measured 41.12 mg/g. DPPH radical
scavenging activity of Aloe vera skin-70% EtOH extract, Aloe
vera skin-water extract, Aloe vera gel-70% EtOH extract and
Aloe vera gel-water extract were 55%, 38%, 11% and 10%,
respectively. In addition, 70% EtOH extract and water extract
were compared with respect to SOD-like antioxidant activity
of Aloe vera-70% EtOH extract has higher activity than 4loe
vera water extract. Tyrosinase inhibition rate of Aloe vera gel
extract was higher than Aloe vera skin extract. Alcohol dehy-
drogenase (ADH) and Acetaldehyde dehydrogenase (ALDH)
relative percentage activity of Aloe vera gel extract were
126% and 216%, respectively. It was suggested that Aloe vera
gel and skin extracts could be used as a functional biomate-
rial for functional food and cosmetics.

Keywords: Aloe vera, Aloe vera gel and skin extracts, DPPH
radical scavenging activity, ALDH relative percentage activity
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1. INTRODUCTION

Az o] (aloeyi= FTh Aol A4 5k g} (LiliaceaeA]) 2|
Az o] & (Aloineae)ol| &8}= A& = [1-3], 2F 5005 o] 4]
A A ot A AAA SR A8 W RGO R AL E = A
2 6~7F 0l Bttt 4§ YRl = v ERe|chet )
AR, FEAI S S O 2 e el == 2ol vzl g
TR o) A AR Bl obE | Al A, v] = F = 2 vhe) 5fet
ofo| A AP E| = AbaL L]0} Fo] Qltt. oF-§ & o= Hot
L7t AFEG A FAH R AR AT ER AR
of ot a7} Alo] Zepg-of| AHY st A 2o #HF 2 (dloe
ferox) 50 Qlth. ol A= 1976 2| o2 of wgte} of
e A& F F771 AlF= S A ol A Afaf = 2L et [4].
Ao AWAE 714k St ol E 5 2000 7149
SetES e o] Akl g A glow, gk, oA
59 AEA EA9] ¢tE = (anthraquinone)i, AEE
(anthrone)sF, 2% (chromone)¥F, T2 (pyrone)¥t, oFH| =
Ab, HIERRI T} )| 5 0] Ad 5ol 23tE o okal g A
UTH [5-7]. FEofl HollA Faket dof 5= ek st
A (] eHAHg ) Ut = rE S =A (Y=L &
2o ojrl W o]admtRQl) BHS FA = 3k Ao oFA

LR ofolt}.

oIt (8]
O ol oreo] o] A 0] o Ty Eo] Al shy, 3

I

Aol ek el A Glek. el 1 Gz e
ok el BASLS L S47]2 741 3 glof o] o]
O[5k g4k} o] 7]th =] v] 2 Aol oj5h P2l
of At A o) et ARG g A0
2 el glek 9], 283 el etz Lol gu
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S
p2ad

QI NY 9457} 3| AEHRI 5] uf7h 4] £-H]E <A
T 24 Y AL ARG EN FUHET] &
Woka R E i) [10] 2o 25 E &35 o
alprogen> IgE &4 of] A3t e =] drefA] 1l
Agtths AtE B arsfo] Qlot [11]. 71 8fol] Y=o
E2 AR AlZe] A4S S31A 713 AP 22 9
< 5771 S 2ol 2 S ST &
ATt [12]. T o] kS e Al Ao gt B3 2H-go]
AE AR dyF=r ol M Z2E S43HAA Zt
7l (collagen) A 3H4d-& 5 7FA| 71 3L A 23H A (Langerhans)
AIEZ L] 7)5E& FHA 7= AL & BRIt} [13].

o= HTFH EH2 A4S B3l L a5l YdSHIA
O ARo| 2R &9 Y R Tek A7) &
ofo A Ao FZEof gt /g fFgol TEoHA &
o} k3 2 G209 HAAES AAT g2 A JES T
Ao 7 A7} o] Fol A glo] A Hof thgl oFef A atof tf gt
A7} vlugl Aol olo B Ao A= ofu] F59]
UeH T Edo] opd gRof et ZAut Ao & Eo
Zh= A g S Elat At sl

=

il m &
o i ¢ o
o T ¢

ol Kook
2L oox iy 12 ¢

olo

o 2
SHJE

2. MATERIALS AND METHOD

21. 4% 9 A<

2 Aol A AREEE ROl U A Ao ® AR E L
e AAAE dzof Hgtolt}. Gz of Heh (AAFs2TH
L AA, F=)E F=517] Hst S/, 70% olghE (3
U, AL, TS AT A B AL 9 A
2% Folin-Ciocalteu's phenol reagent®} ursolic acid, ascorbic
acid, 1,1-diphenyl-2-picrylhydrazyl (DPPH), N-succinyl-Ala-
Ala-Ala-p-nitroanilide (SANA), elastase, collagenase, 4-pheny-
lazobenzyl-oxycarbonyl-pro-leu-gly-pro-d-ar+= SigmaAH(Louis,
MO, USA)2] A28 71510 ALgal gt 1 uhe] mE 4]
ok 15 o9 AL Mg BT

22. 42 v S8 A=

dzof wjet o] Ha B d Vg FAE S TR 2
3] Al A sto] A AL, 2ol Ak A8 S welsho] 4
& 5 20 mesh2 A afo] molo] Q=8 #UsA s,
U of| A} A N oA 242 574 (distilled
water, DW)&} 70%(v/v) o &2 =& 80 & 70°Co] &= ¢}
110 tpme] 45 2 RIS ISFE A 447 B9k 23 T Fol
o] 7}%] (Whatman No. 2, Whatman, Piscataway, New jersey,
USA)E ol-&sto] oAl & Eefstalch o a3t 2EHS 54
Azl Buse ¥ 7154 B7be] A2 A sttt

23.F EYHE=HFSF
% £ 9= 52 Folin-DenisH [14]2.2 4313t}
5t AxH L2 W2t FEES T EEE 5431 A

& 349 0.1 mLej Folin-ciocalteu's 50 pLE 3 7}3}o] &
o & 457 A2 of| A Hh-g-Al 7] th, 20% sodium carbonate
T 238 1.5 mLE H7Fsto] 227F Wh-6-A7] AL micro-
plate reader (VERSAmax, Molecular Device, Sunnyvale, CA,
USA)E o] $-810] 760 nmol| A FHEE 2A ek %

2] ¥+ ¢S chlorogenic acidE 0|83 I

O 2R jhEstlth AF A 33 jHE SAsko] &

& e otk

2
2
ok
) rO"
s
HN
ot 1k
ol i

2.4. DPPH radical 24 % &%

DPPH radical 7% Heo 59 39 [15]0] whe} ke
0.4 mM2| %52 233 DPPH &4 160 uLe} A& 40 pL
£ A7sto] ol A 30271 A S WE-AI 7] T mic-
roplate readerZ 0]-8-3}0] 515 nmo| A &L= & =4 519t
2.5.S0D #A 88 &4

SOD AR £74-2 Lee 52 W [16]0]] whe} Tris-HCI ¢
-8 (pH 8.5) 120 pLoj) 40 uL2o] Al &2} 7.2 mM pyrogallol
40 pLE 7Fsto] 25914 1027F JE--A1 71 2 420 nmof| A &
FEE S

2.6. Elastase A5 3

Elastase A8}l 57> Hong 5] WH [17]% &-&3}o] Tris-
HCI 2+2-8-9 (pH 8) 140 pLof| 20 pL2] A] &9} 2 mM SANA
20 uLE 7}3ko] 2594 1087 X A|7] & 20 pLe] elas-
tase (0.18 unit) 7}F5}Fo] ThA] 37°Cof| Al 157 REG-AIX o
< 410 nmoj| A FF =5 S4 5

2.7.9d § &3

el 92 Folin-Denis® [14]& -3-83F] Al& 1 mLoj
95% ethanol 1 mLe} 2574 5 mLE &3¢t &, 5% sodium
carbonate §-4> X 3+8M | mL2} folin-ciocalteu's 0.5 mLE
A7rsto] 1AIZF Aol A §E3-A17] ths 725 nmof| A S8 =
= SA5HT ' S gallic acidE ©]-§-5ho] 243t
ZZA o2 A2

H W

==l

2.8. Tyrosinase A 35 &

Tyrosianse #] 3| &A]-2 L-tyrosine & 2 5 @t A4
of tyrosinase &4 28] 23] A== dihydroxyphenyl-
alanine (DOPA) A= Sst= HHOoE S5
[18]. Tyrosinase A 3j&A]-2 0.5 M QARS8 (pH 6.5) 0.5
mLo| 10 mM L-DOPAE 9] 7] Ao 02 mL 2 A] 28
0.1 mL9] &3+ o]] mushroom tyrosinase (110 U/mL) 0.2 mL
£ H7bsto] 25°Cof| Al 2487t BEGAI X T BHg-9 ol AY
A =l dopachrome& 475 nmol| A 245} t}.

29. ¢EYARA
2.9.1. Alcohol dehydrogenase(ADH) 224 <73
A=A BA S =4517] YAl alcohol dehydrogenaset
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[19] o]&3}ic). 7] A<l ofgh&o] £ F A B-nicotinamide
adenine dinucleotide (NAD)9] &) s}o| A thAE HA] AA]
&)= NADH %% 340 nmof| 4| FF =5 575t ADH 24
2 =431 % k. 4 50 mM sodium pyrophosphate 2+%=oH
(pH 8.8) 1.3 mLo]l 15 mM B-NAD 1.5 mL¥ &3+31 & 95%
N2 0.1 mLY A B S ==HZ 0.1 mL F7}5F & 252 9
de F2exo dol EE FAIAIA F8IH o] Hhg- 9
0.1% bovine serum albumin (BSA, pH 7.5)] %21 alcohol
dehydrogenase -2 (ADH, 0.75 U/mL) 0.1 mLE& A1<43}1A
SAT HF BFF A = 340 nmo] A SEXF FEEE SH
stk o &0 A ADH t Al 0.1% bovine serum albumins
Aokl FHES 2454

2.9.2. Acetaldehyde dehydrogenase(ALDH) &284 <5
ALDH®| &4 572 Tottmar®] ®H [20]5 M@ 5lo] 574
3F9ith =, 7182l acetaldehydeo]| A] acetateS Al 5= =
B4 NADE| &4 shof A A=A A4 == NADH &
340 nmof| Al S35 5745t ALDHO] 45 545151
t}. 1 M Tris-HCI 2+2-8-9 (pH 8.0) 100 uLoj 20 mM B-NAD
£ 20 pLA £33 2 100 mM acetaldehyde 10 pL, 3 M KCI
20 uL, 1 M 2-mercaptoethanol 10 pL ¥ 5= A& 20 pLE
L5 H718Egir). o] G- M-S 37°CE o A H v 7)ol Yol
B 225 fFAAA F310.02% BSA (pH 8.0)0 =<l
ALDH §9(ALDH, 0.5 unit/mL) 20 pL& A48} A =33t
o S FEAR 340 nmof A SEF SH =S S5
Z7oll= ALDH )4l 0.02% BSAS d7iste] 4=
=73kt

2.10. A1
ZF A 719 Bl EAS SPSS 14.01 X 2 138 (Version
14.01, SPSS Inc., Chicago, Illinois, USA)-S ©]-83}o] ANOVA

3. RESULTS AND DISCUSSION

3.1 FASH 84
FE4uo 2 d2of Wt FEEZA 7
skin extract) ¥} A F=Z& (aloe gel extract)?]
A7) §J8te, S Fet 70% o ek 2 &
FEE (@A, DY & ZYdHs dEe 24
et lek A H4kskA] o o

2 5o ZAeto] 72 Eelo)E el

N

| =% & (aloe
Hisks g &
7 A= of Wt
= o] Table 19
A=A 9 £71, 9,
AR Ao w dfA

ook

o

-

o
=
o
—
=
=

Table 1. Total polyphenol contents of aloe gel and aloe skin

UTH [21]. Table 10] 4] K= v}e} o] & Zejus T2 =
FEEY A G20 vt A, G20 Hgt Ao o=
ZAstg o, 1 stk 7h7) 38.81 mg/git 10.49 mg/g=
e T 70% o §he 559 A folA = gz vzt A
A, gz vz o] o7 SA e, 742t gk
41.12 mg/gi} 15.38 mg/g= LHEFELTE. 0] 9f Zho] oF = of 2t
Axc dzof wgt HAo] 253 & F EuHE T
= 2e Ao ® Uetyth g9 e A 24S YEd=
sRtE & EYHeFY shg=EEo] di7l hydroxyl groups
zka1 gl o ofof o3t gHAtst A vko tigh A+ [22]7F HAL
b loh T3k G2 of vt Z o] d=of w2t A o) At
shegol Hsf At A o2 =2 JAl&S B A2 Al EA
FEEY Ao HesFu St eols E49 7]
Q8o Yetl= A o= & uf [23,24], o]of] T8 =2 F
ZoHE gl 71" Ao & gekEnh dE oo EaH
=5 IS AU S| =5 A] g (hydroxyl radical)
off thet &AZFE-2 gtrkar B [25]% B} Qlck GEof H)
o} A St opu gt Ao A = E2lHm ol ot dAkst &
A 71l 4= e skl

DPPH radical 2 ¢4 3t free radical 2 T2 A A Bzl =2
FE A RS okl bR AR Wsk= A4
o] 9ltt. o] 2§t DPPH radical o]-§3to] Y& o] FEES
DPPHe]| th gt &4 2/dS of 2] F ol A &4 3 &4 Fig.
1of] YeRY A et o] 2221 ascorbic acidy= 120 pg/mLe] &%=
ol 4 90% ol4Fe] S Uit AR 1,000-4,000
pgmLe] 5ol A ATk AW AT oFz ol weh 47
4,000 pg/mLe| 70% oe& FE=A 7HE =2 55%9]
DPPH radical 27 5& YetWglom, d=of vzt 744 9]
5 325 g2 dgt Ao 70% ot FE5E 9 AR

S
8

90  ™1000 ug/me
000 ug/me
54000 ug/me

—e— Ascorbicacid

®
]

enging (%)

©
o
@
3

N
S
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~
S

DPPH radical scave
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©
°
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70% EtOH skin

Fig. 1. DPPH radical scavenging activity of aloe gel and aloe skin.

Aole gel

Aloe skin

DW

Total polyphenol (mg/g) 10.49£0.06¢

70% ethanol
15.38+0.45¢

70% ethanol
41.12+0.47%

DW
38.81+0.12°
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Fig. 2. SOD-like activity of aloe gel and aloe skin.

gt Aol & 2529 08 =otom 77} 38%, 11% 4
10%2] DPPH radical 2~7-5-& YEFY Tt 70% o eh&-& &+
S8 E AME-Sh= A o] & AME-She ZIE Tt =2 DPPH
49 FEEe FEseT et Ao YET B3
dzof wjgt AR 7oA &2 DPPH 245 UEth
o] 23t A M}+= Shin 5 [26]°] H 113t v} Zro] LHE IS
55 3,200 pg/ml F =0 A 44.57%2) /& Hol= A
I} ARG Aatolth v A& of w2k Ao o gk FE50|
100 pg/mLE| -2 5 Lol A 56% ]| A 282 LHER
Thal B 313} Choi [27]9) -2 149 o B &= Z ¥}olth.

Yo FEE0| SODL}F AR AMsF A 285 ZH=4]
oot 7] $13]| superoxide®} ¥-g-3to] ZAWE2-E UeEtY=
pyrogallol ZA-EAFSHES-S 574 51o] SOD FARHI & 57
SFUT} [28,29]. Fig. 20] 4] K= v} Zro] Gz of et A4
0] 70% o & 52 4,000 pg/mL 2| 5 =0 A 50%°] &
Ao g Uet o o] ZFe L2l ascorbic acid ZFE &=
%71 120 pg/mLY wf &} F-AREH EAd o] let g A= o H
gt Ao & FE5E, g=o Hgt A 0% EE 5=
2 dzof Het Ao 5 FEE9 ¢ & SOD AR/ 9]
E=Qrom 1 ke 7Vt 44%, 27% U 16%°] % th. DPPH A A
T U7 FA 2 70% A $E R 55k Ao] 2& S0}
L AWe 22 SOD RAHHE BT, AR F o] o
2248 HYh

3.2. Elastase A &4
o) R}, 58] FEAA O B4 Aol o5 28 mat
rix metalloproteinase (MMPs: collagenase, elastase 5 )°f &3t
A w2 2] 57} U0l 2 1H5E T glek [30]
Elastase= 2 7] Wf 7] L&t S §-x]ok= 7| A izl Azt
¥ (elastin), 7] B 29E (fibronectin)S Z 33t chofst
W29 Ball5ty, 2k (collagen)S E3liE 4= Qe HE
aolth [31]. E3 95 75 2 w4

3|

ol Zheel A
S T I wEkd 54 20| 2 elastase A3
Y &4 2 do] o FES sk AnE B

skal Ql=Alo] ek Brt= de] AREE AL Qi FEof ¥
2} 2559 elastase Aol 5o A% A, Gz w2k A
219 70% o & 52 8] 792,000 ugmL 9] FEN A 4
] 19%2] elastase A 3] &A]-S X ¢ 21, Choi [27]2] &0
w2 ool Hef ofghE FE5F 10 ug/mL FEo A oF
22%9] elastase A s 242 K QIthal K 113} v} ¢k,

3.3 | gA
dzof Hjgf FEE9 njHEy
W2k 3220 g ke BAsto] Table 20] Lhehy it
M oA o) o f22 g Fo] B Ao deA Q)
Oh ' e & 520 A 2ol v A, g2l o
o A0) o8 A0, 1 FeHE 217} 4.14 melg
3} 1.14 mg/g 2 YEFSTE 70% o §h-8 2259 Lo Ax
dzof Wzt A, dzof Hjg FEY som SAEHoH,
Z+7}o] $+eF2 391 mg/gi) 1.11 mg/g= YE &=
A mt ehzo] vleh do] 3.5-4u) & g ghe
22 81 4= 9191TF. o] tyrosinase A4 2
Vet = A o2 R o) o] njulghd-2 g

A0 ghete,

w37k Aeldle] wEHw Wehd AEY
tyrosinase®] A4 2§02 A3} g Ao A Wehd S
A gt ke ke Wepde g o] 7]u], 274 59

& 8+ol3}7] 9J3fe] et

kel
A
o

A J2E Ao A ok [32] debd g4 a4l tyro-
sinase A4~ AHA| 5 A A5tH n|H a5 7S 4= Qi &
A tyrosinase B/ A5 &l melanin®] TS A SH=
o] A of] 23t A-7F Zds] 2 Fofl A=t mlAd=Eelu
A Eof| A B2 tyrosinase inhibitor Z0f L Zofof A &
% 4529l aloesin & A] tyrosinase inhibitor= 4] 2] &4 o]
& A Utk Tyrosinase A3 2/d A3 Axt, Fig. 30| 4] <f 2+
o] d&of vt Aol & FEE9 % 2,000 pg/mL9| 5=
o] A 28%2] tyrosinase #| 3 S HH o 22 kojic
acid®} H]1L5}o] 62.5 pg/mLe] F kol A Wl 23t &4 S L
Woleh E3F dEof Hgk Ao 70% ofeE FEE, G2
Hegp Ao & 55 U 2o vzt A 70% ol gk
ZZE9 £0 =2 ZhZF 17%, 10% D 4%9] tyrosinase #] 3|2
d& HEtW et &2 of |2} 559 tyrosinase A 3|52
d2o vt AAFZEET G2t Ao A T =2 1]
ul3ho] 9182 Seld 4 9lolek. Choi [27]9) AFof ke
W G2 A FEE 100 pg/mL F =0l A 28%2] Hakd A
S-S e T B Tal9,

34. 42U GH 37
AU &2 o5& 7ol A alcohol dehydrogenase (ADH)

Table 2. Tannin contents of aloe gel and aloe skin

Aole gel Aloe skin
Tannin DW 70% ethanol DW 70% ethanol
(mg/g)  4.14+0.28" 1.14+0.03* 3.91£0.35* 1.11+0.04°
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LE0f HiZtH R HE FSE0| a2 "ot
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¥ 1000 pg/me 60 | ——kojicacid
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so | ™2000ug/me § w0
— 84000 pg/me 25
£ T2
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® 40 § 10
= s
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= | Concentration (ug/m2) a
z 30
£
& e
g
3 20 | b
2 ¢ )
'Z. c
10 i
d 8
1 h ! k
0
70% EtOH skin 70% EtOH gel DW skin DW gel

Fig. 3. Tyrosinase inhibition rate of aloe gel and aloe skin.

200

(a)
180 | B 150 yg/me
160 | ™300 ug/me

Be00 ug/me
140

a
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100 b

b
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b b

60 |-

40 | b
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ADH Relative perceutage of activity (%)

70% EtOH skin 70% EtOH gel DW skin DW gel
250
(b)
— B150 yg/me :
& m
= 200 F 300 ug/me
= 8600 ug/me
-]
T
~
S
@ 150 |
)
)
3
o
5
= 100 | b
2 b
= b b
& b
T L
§ o b . b
=4
0
70% EtOH skin 70% EtOH gel DW skin DW gel

Fig. 4. ADH and ALDH relative percentage of activity of aloe gel
and aloe skin.

¢} aldehyde dehydrogenase (ALDH)®f| &]3}] AFS}E] o] acetic
aicd2 H 31 AR L 1o} CO,E HiZEE o] % FE7} Wol
At} [33]. ADH2} ALDH & 4+ Z+Z} acetaldehyde®} acetate
£ A5 acetate= acetyl-CoAZ A3E o] TCA I 2E
AA qUAE LAY S AEHET A ok

o] o] §H . &I oA EIH= 100% o)/ wf Al 7] 2
o] thir |eHet 4= Ql=H| Fig. 40| A H = vpe} o] o2
of vzt Aol & FEE-2 600 ng/mLe 5o A 126% 4 =
O] dZ AL A7} Lot LR of w2} A 2] 70% of £h-&
FEE, 4R v gAY & FE2E D R v HE
9] 70% N && F=E=0l4] ADH &AgAo] gle Ao ®
EfSith E3H ALDH 8 4284 E Y2 vt Ao & 25
600 pg/mLO| ol A 216% A= o] dZhAL a7} Ul
ot a2 of Wzt A 70% ofehE FEE, d2of Wt A
Aol & F2E U g vzt 4AY 70% oehE FE2=
o| A= ALDH & 48/ 0] gl= A S 2 YEsth 2 o
A o] Al g Ao ofstd & REof Hgt A FEE A YR
vl 44 =EZHch ADH 240] 2 Ao & Yeyitt
3t & FEE0| oS FFEET 2 ADH 245 2
ol Ao & vyttt Cheong 5 [34]2 & 2ol H|2tr} of g
Z dAke] QlojAl A FFS FA Fe=thal B asgi.

HIH Sakai G [35] €Eo| A E FEE0] AF A
ethanol thALE S7FAIZITHIL Bt a1 Qi ofgh& 25 H
o= FE2EA 2 2o Ued A2 & §uiE A}
&5t 5 4§ g R of| 34 quinone - = A 7} heF
S5 7] &2 Ao & FehE [36].

|y

4. CONCLUSION

2 Aol A= olu] Aol YFH T S0l opd Y=
Hgh A A a Aol FEEo] 2h= A2 AdS ERlskitt. &
ZoHE gEF2 g2 2o 4] 41.12 mg/gS. & 7}
% = VGERTh A g2 AR of Hjzk 4 70% o
B2 2ZEA 7MY =2 55%2] DPPH radical A A&
Vet glon, g2 et Ao 5 F2E, g&of vzt
A 70% e FE2E Y U2 vzt Ao F FE2E9]
&0 7 7V7F 38%, 11% 2 10%2] DPPH radical &~ 75
R Qitt. E3h, SOD F-ARH 9 4= vE7EA = 70%
oErE& R FEol= Ao B2 FEo= AET 2 E4S
LFER ATt &2 of] v 2} 2529 tyrosinase 4| 35> &=
of Wigt HAFEFERT YEof wjah A Fiof o] mubA
o] 9SS T = UST G Eof Hg Ao &
Eof|A] ADH 42 126%, ALDH T4 2 216%0.2 &
o|qlet. o] A= e = vt HAEI A S
atsh g, mju 2 9 A E AL S 1T
o Aol tfgk B8 7 el 4= i

N

A

o

EY
20 mo & A g

32 1o 2w o

4
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