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1. ME

FHAE Al BEM FAHEHE superoxide
(-0z2), hydrogen peroxide (Hz20;), hydroxy!l
radical ( - OH), singlet oxygen (O2)3 <& &A4A
29 =25HW F=2 A3 2Edg2r dojdd [
ojxq AL E Ao T FFA 7T
&4 #9A (photoinhibition)o) 2tz al=d B33
4 RBEELS odF A g FHAPE WA
Hagoz IHE Fo|7] I WrFE A
4ot dEAQ A= Jt2EHzol=gld 7H
AL FAAA Ydelde B vy gE glol
B3 7lsolst & F du AEG E AE

H
g dgst aRE FUHAYe] we o

§57 gt JTo BN FZ u2ad §
Bz EAsA @k et wel A7t BHAA

92 Noculataol Z+ Z+ 7}8& o), <tAgt=2AE 66 H) Alop=Akel 86 ©l, F713E HPLCE B
18ldc). olgldt F2EY 2o E2HY IXNET FRoA b &itEe] AMEIANE T Ao
2

U 3 &) AlgHE AR £ Pz E P
A HR s dkge]l  dojy v gEAtd
de-epoxidase® &Ado] FolAd vl EFHAHL 3]
I Aotz 2 AAFHELYD FFo] FolAA &
o 4] £ dFdAe FFAE "AHAZRF Noculatad
olg3te] FAEHAE AL W iAo Wi o
3 orFs A A Etct
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21, BAEYA

Low light (40 umol phtons ms™")olA] ulj kst
N.oculata® Fad oA 200 m¢ AE wfekg e 2
Ay &0 F v EFsE B2 dE2TLE low
lightol A s ¥et stvte] wigg B Hd¥dFo=
A high light& 7}3l9 £t} Low light< 40 umol
phtons m™Zs ' (2,000 lux)e] 9o M7z A6k wjF
719l A wjoksl 3 high light € 2,000 umol phtons
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m?s? (100,000 lux)e] el A7z gz Px g
ol &3ty 1242 T 7hal o
High light 1241zt ¥ 4% (15000 pm, 10%,
4 C)sted 48 FASAT

FAEHAE

022 im nylon filter2 Ho ¥ 90 % Acetone 200
wWE Ztzte] Ao YolFEr 65 T 2XoA 20%
U 4 FE3 F d4AEF (15000 rpm, 108, 4
T) 3ot A5 4L 022 m nylon syringe filter2
A ag F HPLC £4 A|82 ALE3%h

23. HPLC &4

HPLC EAA Al2d HHPL& Waters Spherisorb
5 ym ODS2 46 x 250 mm Analytical Column ©]$l
t}. Mobile phaset gradient® Al&3qens & £
AL 308U &1 AE Acetonitrile, Water,
Trethylamine (9:1:001) $9 BT Ethylacetate&
ArgEtETh A4S AFE AV 100 %ol8 1% B¢
A 8 %, B 12 %3l Suizd& ¥HAT T 4%
%ot AE 88 %, BE 12 % H€Z FA8AE. 1
5~218 ¢ BE 100 %= ¢ ¥ 21~23% &
F AE 100 %o 2 BAFEUCL ol F 7TH FU AE
100 %02 HY¥s A F o AEE #4349
t}, Flow rate® EE A|ZFA 1 md / 1 mino]H,
SHEE 440 nm, AEL 20 wS FYFI

3.4

2=

ng

3.1. A Ao o3 Noculata M4 H3E

Low lightoll A v§¥3t Noculata® d2TFLZ 3
o] high light% AMAs#S vastdE A (Fig. 1)
hAlel = xtEl 66 |, Aof=zAtE]l 86 i, F7Fsls
Uese 22 %, ¥l &a4d 77 % #asAo (Fig.
2, Table 1).

AMEH 32oM 37FA] AMAe] AUF
H=TH high lights vl Z3tRAE& o ¥ AH LS
41 v A= Fastgi dAALdES 69 u, A

W G S7hed (Table 2).
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Fig. 2.
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N V A LZ

HPLC elution profile of total pigment
extract N.oculata at low light (A) and
high light (B). used:
N, neoxanthin; V, violaxanthin; A,

Abbreviations

antheraxanthin; L, lutein; Z, zeaxanthin;
Chl a, chlorophyll a; B-c, B-carotene.

Relative amount of carotenoids (%}

~ B BEEBBEEE

N VvV A L Z chibchla bec

Relative amount of carotenoids in N.oculata
at low light (LL) and high light (HL).
used: N,

violaxanthin, A, antheraxanthin; L, lutein;

Abbreviations neoxanthin; V,

Z, zeaxanthin, Chl a, chlorophyll a; B-c,

B-carotene.
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Table 1. Carotenoid composition in N.oculata at
low light (LL) and high light (HL).

Growth N % A L z  B<C

conditions 108 mol / cell

LL 36.8744.07 12684058 0531007 100.23+7.37 0.81:007 33.51+4.81

HL 28691116 2911022 3.48:1.07 103.154519 6.97+0.89 26.71:0.72

Abbreviations used: V, violaxanthin; A,
antheraxanthin; Z, zeaxanthin.
Table 2. Relative amount of pigment with respect
to the sum of three carotenocids (Xanthophyll
cycle) in Noculata at low light (LL) and
high light (HL).

Xanthophyll LL HL

\% 90.44 217

A 3.76 26.08

Z 58 52.22

Sum (%) 100 100

Abbreviations used: V, violaxanthin, A,

antheraxanthin; Z, zeaxanthin.
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