Abstract

This study was purposed to investigate the antioxidative effects, the enzyme activity of the alcohol
metabolizing and melanin production of Maesil(Prunus mume).

The antioxidant activity of Maesil(Prunus mume) was analyzed by measuring thiobarbituric acid reactive
substances(TBARS value) and electron donating ability. And we investigated the changes of alcohol
dehydrogenase(ADH) and acetaldehyde dehydrogenase(ALDH) activity by measuring the maximum absorbency
at 340nm, in vitro and human study.The inhibitory effects of Maesil were investigated in vitro and in B-16
mouse melanoma cells on melanin biosynthesis that is closely related to hyperpigmentation.

The antioxidant activities for TBA values were 29.65% in ascorbicacid, 45.35% in BHT, 15.99% in extract
of dehydrated maesil flesh(EDMF) and 25.00% in extract of dehydrated maesil juice(EDMI). The electron
donating abilities by DPPH were 96.69% in ascorbic acid, 77.82% in BHT, 34.25% in EDMF, and 42.99%
in EDMI. Electron donating abilities by DPPH in the presence of 0.02% EDMF and EDMI were 53.21%
and 59.19% respectively.

Facilitating rates of ADH activity were 137.92, 131.58, 15296, 218.70, 111.76, and 144.27% in maesil
juice, 5, 10, and 15% GMT, and 0.5 and 1.0% aspartic acid, respectively.

ALDH activity increased in the order of Maesil juice > ALDH > GMT > aspartic acid, and facilitating
rate of ALDH activity in Maesil juice was the highest at 976.44%.

Maesil extracts inhibited tyrosinase activity that converts dopa to dopachrome in the biosynthesis process.
B-16 cells treated by Maesil extracts showed that the viability was over 80%. Maesil and maesil products in
vitro and B-16 cells inhibited melanin production significantly.
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Part 1. Ojale] gatsty

AR D At

2 Aol A vhA(Prunus mume Sieb. et Zucce) HAAEE o] £A e (F)EAAANA AH
¢ FINamko)EFE TUEY AT dFfHE (PASTEY AL ABIAAT A2 linoleic acid,
2-thiobarbituric acid(TBA), butylated hydroxytoluene(BHT), 1.1-diphenyl-2-pycryl hydrazil(DPPH)+= Sigma Chemical Co.
USA) A T]Isto] AHgEIR L T 9 Al SFolu dFA4ES AHgakt

A re] =4

fARKES NE AAT & 24712 Zol FEP2 FAR MAEFS BT A8 S dAXNE o] &5to 7t
i ¥ FEAX stk HAHK 2 AdFY 7 ARNEE 93F sl FHRFE FME F 0C &
FolA 1A §¢ 338 BEso Y $2F F 0CAN Y 55T AL A7 ARS8 FEE(Extmact of
Dehydrated Maesil Flesh : EDMPF)3#} )4 &% & B(Extract of Dehydrated Maesil Juice : EDMI) A2 2 o] &3} ).

DLYE 57
WA3g3 AT JLPEE AOACUDYE We BAST 5, FFFL 105C 4 g Az,
EABE Soxthlert, 2922 AYAPLE FPHH0N 2VRAL Kjeldahl o2 RS

TBA7l 334

714 £9& 0.1 M phosphate buffer(pH 7.0)$} ethanolg 4:18 EFF Lofo] linoleic acidE 0.03 Mo] HEE
A7bs4 e o] 712 89 2.5 mLe 0.1 M phosphate buffer(pH 7.0) 2.4 mL, 0.05%(w/v)2] HAAFE & ofAE >
222 01 mL F7ste LA S 2AF F w29 20 mLoll 35% trichloroacetic acid 1.0 mL9} 0.75% TBAA] <k
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20 mLE 743t o vortex mixerZ F G5t 95C & FolA 408 ¢ AEAADT o] HEAL HeA
ZtA1A acetic acid 1.0 mL, chloroform 2.0 mLE 7}ste] AgA1Z] F 3,000 pmo A 5% £ g4 ¥esta 45
N9 FFEE 532 nmmol A FFSHch TBARS Alg A7MEY F3ES FH4E URToE & {3E2y
g e Zo] Adsggt?.

TBA(%) = (A-ByA 100
A A $FEEEET) B: Al 7t2e §4=

A A% (Electron donating ability)

ARZAE $3 Blois™e) Wil e W¥ste] o] &3ATh 60 mn DPPH 2 mLo] vj AT 2 cfAF 3357
)79l BHT, ascorbic acid 2+t 0.01, 002%(wv)EE9] € 2 mLE 7Fste] 587 A3 3083 $x) % 517
moAMYg FFEE FFFHT FAZFAES 10{(ANEA7HTY FFEVFA/HY F3R)100128 HeRQ
.

FAEH
24 3k2 SAS(Statistical Analysis System)E o] &3te] FE, EEY, Duncand] thE¥HHAEH(Duncan’s
multiple range tes 22 #9488 #EFH L

Part Il. DjAle| UTE A} &X &1}

Ax 2 A%

2 Ay A+ v A (Prunus mume Sieb. et Zucc)2 ATGE sEFo] LAGL Qe (FHEAAANN AH
F FINamk)EFEE TR AHEAATE BLE ALGE ADHS NAD: sigmaclX T4)ste] Apgaiglen
18t A dFAFE AHEEAT. FRUGMDE FHIUANA okERBELL AjinomotoAte] A T4 5H
A& A

Aze] A4

BAL AHF F AEE &3 AE AARL FAZTE BHV]E o859 24T 7 AFAE o &3o
7Y A vAFoR of&5Uth ADH #4 3] d¢ £4& A% 14F2 1 N NaOHE °] &3
pHE 882 =E& ¥ ARESAT

GMT$} ofA2EL EF pHE 882 ZWste] ADH 4 #4& AT ARE ol &5t

wWAZe] ADH 34 9% 34

ADH(Alcohol dehydrogenase) B4 5+ Choi 5%} Racker™e] W& W& 3¢ diode amay spectrophotometer
(Shiadzu, UV-160A)E o] &35to} 340 nmolA 4=+ NADHY FZTE SFFo=N Jehlidith AF#E
alcchol 0.1 ml, NAD 482 mg/ml) 0.5 ml, *}4Z&, GMTG, 10, 15%), o}AHEEAQOS, 1%)E 247 01 miE
A7HSLE 001 M glycine-NaOH @%£9(pH 8.8)2 2517} 18 miv} HA A/E £ 25C F4RAAM 102
7t §HEA)713 ADH(I8 units/ml) 025 mlE 7}eted 340 nmellA FF=9 wistg ZF &k o o dxTFe
ADHU A 001 M glycine-NaOH 3-89 025 mlE Y& AL 35tk ADHY B4 & s FrAY A9 F
F2E Y279 g FF= g WE2 Yehligen test 22 4oz Adsdth
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ADH activity = (B/A) 100
AT 49 F3= B: 24979 Ad FI=

T3 HY §3E) GUE dAY SEE MR Had 2ANHeSEF 4L YEIE T B
ARRE 12027429 712718 23350k

AFT GMT ¢ of2st2EAS Efte] ADH 34 U3 35Es 54

AFTS GMT 2 ofas2ELS Efste ADHO| did 45AdE At dolMe 493 FdaA
A @@l acohol 0.1 ml, NAD $&<4(2 mg/ml) 0.5 ml, "jA4E GMT % olag=2este] E¢dS 01 ml 37}
% F00IM glycine-NaOH $+%84(pH 8.8)F &%37} 1.8 mizt HA Y3 25C FFRAA 1087 B2
¥ ADH(18 units/ml) 025 mlE 7}ste] 340 nmoll A FFE9 W3E £3PstAth ADH| 842 whg F8A 9
Hd FF=2 FF}A

W AFe] ALDH 34 9% &3

ALDHY ¥4 E& Tottmar 579 widg ¥¥sted NADH 440 #e F3=9 #WahE 340 molA &34
At} ALDHY ¥4% 242 $3] 50 mM sodium pyrophosphate ¢+ £4(pH 8.8), 0.5 mM NAD, 0.1 mM
pyrazole, 5 mM acetaldehydeq] g9} 2.25 mio] 0.1 ml ALDH(1 unitfml)¢} @i 4, 10% GMT, 1% ot2st=ELL
& 4 01 mg AFS F 37°C water batholA] 1087 WA 812 340 nmollA] §HEE 23359t

FAEY
27L& SAS(Statistical Analysis System)E  o]-85a] B, FAEA, Duncand] THEH A E W (Duncan’s
multiple range tes) 22 F24& AFaHch

Part il. OjAlQ] T oty U HS &1}

Tyrosine?] Ea4 Atste] oyt o4 2-&

Ea FYANS 24 lug 579 g o183 35T F2IN 2EE v 2P 0175 M phophate
buffer(pH 6.8) 0.2 ml, 5 mM L-DOPA solution 02 ml g &A1& &< 0.5 ml9] &g <io] tyrosinase(110 units/ml)
01 mE F7hste] 35CAA 2833 H3AI B 475 nmol X FFE=E FFE AGAbs)T B4 tiAld] FF
F 0.1 mE F7lste] FREE P ABAb), FEAE &9 dAd] F/T 05 mE F7hetd FREE 5
BT #®(CAbs)E FH3t] o5 4o 93] At

Inhibition effect (%) = [1-{(SAbs BAbs)/CAbs}]100
DOPAS] 7-gAtste] dig oA] 24
500 me] DOPAE AlRE T#3 50 mM U4} S5A(EH 6.8) 2.0 mlE 37CoA 48413 Bt BAG F 475

mol A FEEE FPAR".

Axe] ded A4 Ut g4 2§
AxY dahd Ao tg AL Alex 579 e W5t B-16 mouse melanoma cell line& DMEM
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WA S ARGote] WG ¥ culture dishel] cell number7} 1105/dish o] o] S =5 seeding®t ¥ 197 o) Wi ga R
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AAZYEE 3389 2 A& Fg 1, 2] Jehd upe} Zo

A e2do AL BEE 001, 002, 005 010, 020%8 2Aste 2Fstgen Qe Anjde 244%
& AJBEE 9 2 g2 FHd 0% EE 100 mEB 6AIZLEY F3E0 oj&FHRL s1E9 FAsiA|Ql BHT
(0.01%)$} ascorbic acid(0.01%)E o] &8 1 &% & vlmsATH

a2 A ol B389 B9 94X w2 e Aol ANL BE ARZAAM sk JTHez A
Ao wol F7tshe F4L YERITh Soleh e B9 F&3 A2 Relstd U oH BRE A&
FAX o] R we] ik 2 eSS UEhiYoy FoFolAe NI BF 719 AL
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Fig. 1. Electron Donating Ability of Korean, Fig, 2. Electron Donating Ability of Ome, Maesil and other
Chinese and Taipei Maesil concentrates. antioxidants
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deiiger Fud 599 3¢ 2 2% /M w2 A2E ENHAT 299 Fee A8 A7t /A
& Fasse yeon e #83 Ar 22 5370%, 5741% Q3 249 A 7ol 51855, 47}
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5000%% veRdth £H@ AEF Qudd Fdsteel M wE AL BAHNeH 2 g2 HA8F AL
42 61.84, 63.82% % Th BAY AEE EF HIAFLE F T ascorbic acid(29.65%), BHT(45.35%)2t TBA 3k
o] 2% %A dehdth

Fig. 3. TBA value(%) of linoleic acid containing Maesil concentrates, Maesil products and other
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(1) ADH, ALDH &2 %4 %%

i dE % GMT, aspartic acid®] ADHE) &4 vl ade Wg #9 Ao FFEG 49 1 §2F
Bt #MsRen o Aste Fig 4o Yehd v 2k A FFEE BE AGTNM F94 Aol 1
gyon gzt 329 % 1022 9E 9 15% GMTE A7kt 3% 153082 2 4¢3=st 744
A et en 10% GMT$} 1% aspartic acidE B7e Z-97F 42 1530, 144272 1 dgo2 ¥& g& U
eon 4FET 5% GMT F7F2e 22 1379, 1316019121 05% aspartic acidE F7He 4$ 1117622 4
SHEL ¥4 A%tk 013 AHE £ o ojdFY ADH 84 W FE& Ajor FEEU GMTY B¢
5% =2 A7FE A9 fALeH e aspartic acide 1.0% F7E Al fAIE EHE dEhlE Aoz B4H
Ak

439 F YAEAQ] acetaldehyder AU]A F48 G Lol 3 Al BAHE dAIERA d4dFel o
3] ADHTE 843lA71d 8% 48 5=+ #2A4 #F2AE ¢ ov ol g9 ol Sl acetaldehyde
A4 Z3Fo] Ho A% ¢S dod + e 74l sk mebr, jAF S acetaldehyded] Zao} FFH
d FFL v E49 ALDHY &4 vX &= 48S ¥4
o) AF 9 GMT, aspartic acid®] ALDHS] @4¢] wlA& A& Table 20 vebd vis} Zon BE 4G
A F93]] Aol vElYth. ALDH €4x9 F/lez g vasingd fAadF 37 18 /3R 83
I thgo] ALDHE 718 3921 GMT, aspartic acidd] €02 &4 2712 eyt a5 4% &
A% Je dx7Y FFEY &S 100%22 2 o f4dF 729 %2 97644%2 YER) ALDHY 84
o] 108} 7t7te] 7S F4E e ol 49 H7EE 2u] 5 FHd4643%) vGHE 1 S5
BEs} ¥4 vebdch 10% GMTS} 1% aspattic acids 2}z 215.79%, 168.42%2 849 Z/1E o AE
Akl vld] o FedTe dA43 9tk
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g Table 2. Effect of Masil juice on ALDH activity

© .

2 = Increasing rate of

g Group maximum abs value(%)

5> 4D

£ ALDH 0.1 mi+Buffer 0.1 ml 100 00°

s219

E © ALDH 0.1 mI+ALDH 0.1 ml 446,43

o

g o ALDH 0.1 ml+Maesil juice 0.1 ml 976.44°

>

5 0 ALDH 0.1 ml+10% GMT 0.1 ml 215.79°

£ 6O 1T6OI OTHAA 1D6AA

2 rid M SAT 1AQA 1960 ALDH 0.1 mi+1% aspartic acid 0.1 ml 168.42
Fig. 4. Effect of Maesil juice(MJ), GMT, and aspartic Fvalue 105.38™"

acid on maximum abs value

(2 8% ¢2& &4 &= 9% 34

BAFY A E2E &= U@ TS AR Sdtd 200 HU @A 1038 d¥2E d3& A
F ¥ 59 ORI o B HAS 83 532 HAFS 4 & & AR AT ¢ €5
g BEE PRS2 23 dEde ¥ €32 # SEx 0013001 oA 4AZME 00202
2 Yt dzFd Hs] 15625% t] #E SE2 43&E Eide A2 gAHHUSG

0.025

o
b 1= il
=1 = 1=}
= vy [

o
=
=3
wh

Alcohol reduction rate

[

control Maesil

Fig. 5. Comparison of alcohol reduction rate of contrel and
Maesil group
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Fig. 6. Inhibition effect of tyrosinase activity of Ome
and Maesil
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Fig. 7. Inhibition effect of tyrosinase activity of Maesil
concentrates, kojic acid and arbutin
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Fig. 8. Inhibition effect of melanin production of Ome Flesh, Ome seed, Maesil flesh and Maesil seed
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