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2.1.1 #8hi% EJI1(ABTS radical cation decolorization assay) i E

ABTS (2, 2'-Azino-bis- [ 3-ethylbenthiazoline sulfonic acid ] )£ peroxidase (metmyogloloin) 5z H,0,
[ZfE - GEEd ABTS+ - it —THERTEE—EWE - IR 734 nm FURYURE - HTEARERVIIA
GHIFLEEHESE - NEEROEERE > ST (BSCRAEE < B 0.5 ml peroxidase ~ 0.5 ml ABTS &R LA
Fe 3.5 mL H 008 &894 » (A L E Ba 6kt 2 ABTS® T HR1%(6 4788) » AR R trolox
Sidh 0 DL YEOREETH 73Anm 2 R E(E - fipiitrolox 2 AR > BEinAvRRIE] L > ISR FHhtrolox £y
feELR - REHMENRE(MM) -
2.1.2 &Rz a,a-diphenyl-B-picrylhydrazyl (DPPH) B HEEETIZHIE

HREEE SUEAYERE P& R4 B AR MIERCHRE RN RABTEEY)FE hiE (& (hydrogen doner)
ACERRAEE S EALY) B Ak (peroxyl radical)E iy 2 FIHIH S AL SH E 2 #E7T > AEBTR(LAYITTE il
5 H DPPH AatEfiE LYt EaE ST - DPPH Z FIEE S ZBE5KAE 517 nm N EARIDY  {HZ
FEALR(AH)Z IS AR CAE AR - RIEEAE 517 nm By E AEEIF R TS LRIy Bt age I fnas - B4
ml AEDREZAYES > JIA 1 ml iR 2y 10 mM DPPH HIES SR ZBRAR » IR R S395 - Y00
RFE 30 min 1% > (EAYEEREE R 517 nm ZIRSE(E - MEUSFR DPPH HHZREETT - ] [EIFF L EHT
PUAALH] - 41 BHA R - DIsHEE TS B - JEFR (scavenging effect %) = [1— (fkdnft 517 nm Yk
JefH) I CRARIIER i Z ZERIGHTY 517 nm #yIRE{E)]*100 -
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BT A SR A E R WIS ST - (S S BEET P R R AEE I
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BEAHEFe” B T-IVEE GRES] - EHEEE AT BETHE » @Ak 562 nmil ' (E (R -

Fe?" + ferrozine —ferrozine-Fe?* complex ( violet )

HY 1 mIoR [ R AR S R #2614 - A 3.7 miffymethanol » 4&f1A 2 mMEJFeCl, 0.1 ml » 30 fbi%
FALA 5 mMEfyferrozine 0.2 ml » [ZffE 10 7r§% - Al 562 nmEYIOEAE - BOBEBIEFR M E S
BT HYAE T TRGE - ZE S EE T 3 EE(Chelating effects %) = [1— (Behnfit 562 nmiyIoE(E) / RIS
mm Z PERIGHR 562 nmifyIRE{E)]*100
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tyrosinase j&M: o Ho57A B EUE R EERE > test sample 40ul » (R 80ul L 4E 7575 K. 40ul L-DOPA
BE BN 3TCZIMREZE T EZE 10 min 1% 0 40ul B EERE R 1L H S FE 25 734 » L UV-Visible
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EESh - SR E— (AR A BRI R Y22 B 4H AO - B R BRAIZE 2640 58 = — 1% - (H/2 ARG ARV S/KEU
s B 2 > Sl H DSBS AR AV IR S AR test sample > RyiS (BB BREVIZERIZE Ab o 5551 HILIEER
Z(arbutin) ~ 8% (kojic acid){tE test sample - & 1F ¥ H84H (positive control groups) - Tyrosinase activity
AEFAZAR

At A0 Ab
sample 40ul 40ul 40ul buffer
buffer 80ul 80ul 80ul
L-DOPA | 40ul 40ul 40ul
tyrosinase | 40ul | &li7K 40ul 40ul

FIRE R R A
Hl171% = (Ab-( At- A0))/Ab x100
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Table 1 The relative antioxidation and chelating effect on ferrous ions of bacterioruberin compare to
trolox, BHA, EDTA and S -carotene.

Relative antioxidation (%)

DPPH ABTS Chelation
Trolox 100 100 -
BHA 889 82.7 -
EDTA - -- 100
[B-carotene 46.3 41.4 4.8
himC'3 80.2 171.2 77

(bacterioruberin)

iEl 1 BifE 2 Fror o DORERIE (4 - 400 nM) bacterioruberin 5525 9 /Nf 2 BEE fE IRR TR B £
Rk Bl > 455383 - SR (40 1 400 nM) bacterioruberin € {IFHIBEE BAG N EZE 2R - DA
400 nM bacterioruberin 3 54 /\IF{% » TTEHEEHIIHIBEE AN B ER 2K -
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Figure 1 The embryo and zebrafish morphologies after 9 h post-fertilization (hpf). (A) Lateral views of

zebrafish embryo after 9 h post-fertilization (hpf). (B) Dorsal fish view after broken the membrane of

zebrafish embryo from 9 h post-fertilization (hpf).
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Figure 2 Effects of bacterioruberin with various concentrations on the pigmentation of zebrafish.
Synchronized embryos were treated with bacterioruberin at the indicated concentrations. Test compounds
were dissolved in 0.1% DMSO, then added to the embryo medium. The effects on the pigmentation of
zebrafish were observed under the phase-contrast microscopy. Lateral views of embryos were treated with

bacterioruberin of 4, 40 and 400 nM for 48 hrs (B-D), untreated zebrafish embryo as a water control (A).
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Figure 3 Effects of melanogenic inhibitors on the tyrosinase in zebrafish. For measurement of tyrosinase
activity, 250 ug of total protein was incubated with L-DOPA (final 0.5 mM), and then quantified using

spectrometer. The results are shown as percentage of control. All experiment was repeated three times.
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FULRET] Rl EAE nes8iBlE T2 S AE /) bacterioruberin FYZRIFFHEIN B-carotene =it 16 % HAH[EREEHY
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p-carotene - T] A& /& HH 7> bacterioruberin {£ 45 1% Lt p-carotenef# A 21y SLH0 EE § > H 1F Wil Y &5 1 [
bacterioruberinEiilycopene =] J& i JEFRAR Y45 HE » R [H:bacterioruberinEidlycopenefE i1 & LAY F IR & E R
[-carotene
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ABSTRACT

The extremely halophilic Haloferax mediterranei is not easily contaminated and can be fermented under
non-sterilized condition. As a result, costs for sterility and fermentation process can be reduced. Contrast to other
halobacteria, the growth rate of H. mediterranei with « -amylase is faster and doesn't need any special carbon
source which the starch can be used as the major carbon source and it can produce carotenoids, such as
bacterioruberin and its derivatives. In the previous study, we demonstrate the extracted carotenoids from H.
mediterranei had the antioxidative capacity in vitro, repressed the production of melanin, and were toxic for
HepG2 hepatoma cell by the induction of apoptosis. Therefore, we study the antioxidant activity in vitro and
whitening activity of bacterioruberin (hmC3) purified of the extracted red pigments from H. mediterranei in this
project. The results demonstrate that the antioxidant abilities of bacterioruberin were similar or better than BHA

and p-carotene. Additionally, bacterioruberin was effective to inhibit the pigmentation of zebrafish.

Keywords: Haloferax mediterranei, tyrosinase activity, antioxidative activities, whitening activity.



