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ok B =F2 84 AdE Nade HE A 2-0- a-D-glucopyranosyl-L-ascorbic acid (AA2G)E ascorbic acid (AA)
glucose® B3l ste] o] o] HRoMe TYE AT Ao B3 Aotk dubzos AAE £ HYHL /A1 9o
, BPEEAA U S5 AT 5 YR 89 Ao A BebAals] wite Algo] Alko] o gtk AAGE AAE 9
A v 715 Bl AAS BlEA Enrl we ez dHA Uk old B A7SL AAGE AT AA
EHE SAl Ze g4 AASE A2HS ol&3 J5A AZS Awalgoh AAGE @ Bal §49 amigased] 98 30
min FF ol oF 80%7F AAR AFEY o] A2de ww FAHE AP 47 2L T AAS v I FAE E2A A
24 oA B3t veive Ao2 IAAEHUTHAAZGE Elol2AlubolAl &4 A a7t g, Ea AAIGS amigaseS I
AL AT A A Fo il a3 Aol AAG e B8 AT HaEle] 2o nwEHs) Jehls Aoz 3
AHATE ole} e F4& AHF Al oI AAS HU) AR oE FX HLE 4§ 9= Aze ddola & 4 gt
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Abstract: This study is about the cosmeceutical products using enzyme induced bio-conversion system. In general, ascorbic
acid {AA) has the higher reducing activity and can be used for various purpose in the cosmetics. But it is very unstable in
the aqueous system and difficult to maintain its stability in the cosmetics product. 2-O- @ -D-Glucopyranosyl-L-ascorbic
acid (AA2G) is the stabilized form of AA and showed the less whitening activity than AA. In this study, we developed
bio-conversion system improving the stability and efficacy of AA2G and AA, respectively. In this system, AA2G (over 80%)
can be converted to AA and glucose within 30 min. The converted product showed higher anti-tyrosinase activity like AA
(AA2G showed no anti tyrosinase activity) and depigmenting activity in the artificial tanning test. From these results, we
could conclude this system is a brand new method to increase the activity of AA and maintain its stability.
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2.1. Ascorbic Acid?t AA2GS| ™A H|w

B A& Alg® AAZG (2-O- @ -D-glucopyranosyl-
L-ascorbic acid)e & storAluigl A dA74
(Hayashibara Bio-chemical Labs)lA T& oo,
asorbic acid (AA)= A 27K(Sigma, US.A)AFIA 7918}
o ALEEIAT F B4 aAA vuE A8 F 24
247y 2%2 bufferel] 5 F 45TolA 3042 23 =
A= Z HPLC (Shimadzu, Japan)Z o] &3t 243514
4ul= 01 M PBS buffer (KH2PO4, Sigma, USA)E A}
£3t909 flow rate: 06 mL/min®lx, 240 nmolA
SA3AT. AA-2G, AAY HFE Hstel 0.1 M PBS
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2.2. 54 gt30f ofst AA2GS AAZS ME AY

2 Ago A" AA2G (2-O- a-D-glucopyranosyl-L-
ascorbic acid)¥ ¥E soprntzt Astet A2 (Haya-
shibara Bio-chemical Labs)elA T3 o AA-2GEZ
ascorbic acid¢t glucoseZ Edfsled] AMEE F42ME
amigase (Sigma, US.A)E A}83l5T} Ascorbic acid?
AR FAN= 4/4 AA-2G (250 uL)sh 4%¢) @il
(250 pL)& vialdl YW1 33T &< FZ9A 5 10, 20, 30
min?t WA & 5% HPOs (500 ul)E 5% o F
of ¥-g AAAFHoH MAdE AA 9 AAGY T
219 24 A0 BAs)
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2.3. AA2GOlIA 28130 o AAR TEE A|Z9|
ojuH &1 E|Z2AILH &4 AHMZD}

A 2-29] o] wet AAFE AE(AA2G7E &4 W
ol 93] AAR AE AB)E o83 Elo|ZA Yo}
A &4 A a5 HrteAnh AlaEE e A F 0,
5 10, 20, 30 min RS E A3 T 96 well platedd
0.1 M 913t $HEol(pH 65) 220 uLg+ g 20 ul
i HHAEF Bl ZAYebA(1500 U/mL)E 20 uLs
AR Yer}h o] 99 15 mM Elel2Al o 40 uLE
Ya 37C oA 10 min 5¢F ¥kEAIZITh T2l o] AL
ELISA readerZ ol-&3to] 490 nmollA FH=E =43}
Aok 2o WHoz AA 9 AAIGE] Elo]ZALfolA 3
A AAZHE gAs] Hstd AASH AA2GY TEE
001, 0.02, 005, 01, 02, 05, 10, 20%2 2A st s}
Atk FAEYeR ANsd il 01 M JAE S5 (pH
65% Hen gelZAveld] AHsige thgel Ao
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Figure 1. Stability of AA-2G & AA in the condition of
457C.

© Conc of AA2G or AA(%)
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3.1. AA2G2t AAS| oY B Alg

T 9RY Y HIRE 98t 45T 148 B
E3HA Zbzb 109 Ao R dheko) wEE %?ﬁ a3l
T AT aY B uhel o] AAGE ke W
7t URAT AAE oF 3B% st UYehdE o=
b=

3.2. AA2GE =4 Hi2o| o5t AARC NMEAY

Amigase™ AA2GE AAS} glucose® H3A 7= &
SEM AA2GE A7te]l Az uwal AAR #3to]
™ 30 min°] Z3 AJHolA oF 80%] AA2GYt AAR
Hg=e A& Figure 20014 9T = Ui} o A7
= AAZGE AlFd HLsld AAR ABANAZZH I
Fol Hrp gnAdoz AHad ¢ ris AL HAFE=
Adar & 4 gk
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Table 1. Anti-tyrosniase Activity of AA and AA2G

Sample (%) Anti-tyrosinase activity (%)
AA AA2G
0.01 17.15 -
0.02 4558 -
0.05 94.39 -
0.1 93.95 -
0.2 94.00 -
05 90.62 -
1.0 95.34 -
2.0 97.21 -

Table 2. Anti-tyrosinase Activity of Enzyme Mediated
Bio—conversion Sample

Reaction time (min) Anti-tyrosinase activity (%)
0 _
5 67.81
10 92.40
20 94.24
30 93.98

3.3. AA2GEFE [EE AAE EF3t AlRQ| ojuiEn}
TG o) A" AA 9@ AAGE 43 Ag9
Mg IE 18] Yt Elo]ZAluolA &4 oA

EHE A3tk 2 Z3 Table 194 BE upol 7o)

AARA Y] Elo] ZAVolA] B4 A FIE wf S =oko

™, AA2GY] ElolZA|volA] B4 JAEHAE e e

ROZ AUt 3 AAIGE TAE B3 AAR A

A7 A EEY EolAYolAl B4 AAEFHE oS

A Uebath o]H @ Axs AAGIF EE£H0Z AA

2 AgHY, o] EF& AASH 72 Blo]ZAVolA 4

AAZH}T de AL HAFE AowA Fi AL

AM2dg olgdte AFog Jdalgs u AAETE

THAHA QHgAe] SHEE AEo su"

A& wolFE Zola ¥ 4 9l

3.4. AA2GERE TE=E AAZ SRS A|B9| o|HE
o(Artificial Tanning)
AA2GSF amigaseE EF73t= A
o 47Z-& FX¢ F o] AgE o
= JEem A 23 & v g9 = :

23, 657 F Lite AAZGS 24 FA0 &3 Al
Fi(group B)o] AA2GE g8 A1ET(group C)ol ¥
3 2 vd g Hon o Aie EAHoT
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Table 3. Change of L Value after Sample Treatment

L-value (0 week) L-value (6 weeks) AL-value
AH5% Co B0 DO C6 B6 D6 AC 4B AD
#1 59.09 60.44 60.26 61.07 63.31 61.61 1.98 2.87 1.35
#2 61.33 60.09 60.80 6357 62.92 62.45 2.24 283 1.64
#3 60.05 61.15 61.53 62.44 64.63 62.62 2.39 353 1.09
#4 5892 5841 60.03 62.88 63.40 63.46 39 499 343
# 60.93 60.88 61.35 63.85 64.65 64.90 293 378 355
# 58.04 58.19 58.04 60.74 61.03 59.74 270 2.84 1.70
87 5561 54.93 5561 5817 5891 58.17 257 393 257
#3 61.05 50.75 61.05 62.74 63.60 61.74 1.69 3.3 069
# 61.09 61.78 61.09 63.38 63.23 62.38 2.29 145 1.29
#10 61.16 61.26 61.16 62.12 64.45 62.23 0.96 319 1.07
Average 59.43 59.80 60.09 62.30 62.57 62.52 2.87 3.33 1.84

#B: AA2G + B4 3, C AA2GES, D BIZF(AAZG ¥

D & v

AL-value = L-value (6 weeks) - L-value (0 week), *Z} 1?%4 94 ¥ Z(unparied t-test): P <0.05

P ERUE 9le Ao Yehgorn(Table 3) ZF 1%
Aolel BA EAIME BT, SAHCR fAE AR

UERTHD < 0.05).
4.4 E

AA2GE AAE St 3A717] Asted AAd glucose®
AEAZ 9E2A HT Fol ®ol ol&H1 JE 7T
4 A8tk B dFAES AA2GS] AT AAe &
HE FAlY dua E4E o83k bio conversion A&
2E ANEstATh o] A2 FEAFHANE AAG
o Fa AHE EAFTL gie mEs] 9 AL
& o g4 WSS Bd AAIGIE AAR AFsA Ho
R A AAY FEFo] YEME F A & £ Alzdo]
th. AA2GE ERo]|ZAolA E"“ AA 277 gAw®
"A UHSS Ed AAE AFFWEA elo|ZAYold &

AA 295 72 HeE Foz JElgg. o Ai:
AA2G7E EtHoR AAR AZECE AL BTN,
o] A|2]E o] &3lo] AEE JYste H¢ AAS £
EFHE IO F 3ivke AE °‘1f‘3‘r olof 2 A4
Eo| AEE EH’BLEE s 4 AlEs & ZAn o
Aol M & o] A2elE o] &st AHFAe rmHanyst
AA2GE FFF AEFHE Fo3 Aol(p<0.00)E Hol
WA ol gavt Yelye Aoz IEg, AgHo
2 f5A4E o]83 bio-conversion Al2HE AAS EAH

esdFes, 4319 A 1 5, 2005

& FE3PEA AAY &23E AL &
7154 A F(cosmeceutical products) 7o A
28 ¢ e wyojgtn & 4 Ut
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