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Abstract : In this study, we evaluated the production and photoreactivity of CDOM of two polar phytoplanktons - Phaeocystis antarctica and Phaeocystis
pouchetii, in order to find out UV effects on phytoplanktons. In visible region, CDOM in media of both phytoplanktons under UV-R decreased during
48hrs incubation period. However, in UV region CDOM decreased 30 % in the media of P. antarctica, but increased 10% in media of P. poucheti,
compared to CDOM concentrations of control after 48 hr incubation. This result indicates that biota in polar environment would not well protected from
UV-R harmful effect when P. antarctica is dominant because of loss of CDOM, but when P. pouchetii is dominant species, production of UV absorbing
organic matter could play more efficiently for UV screening for marine biota. Also we confirmed that FDOM of humic substance (C-peak) produced by
these phtoplanktons under UV-R stress were well matched with fluorescence characteristics of the UV-protecting compound, MAAs. This finding shows that

Phaeocystis pouchetti with low photoreactivity would contribute to DOM pool of polar marine environment under stratification by global warming.
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Dissolved Organic Matter; CDOM)-> ©] 213t z}e] o] oo &k
& Apdshs TS Frkar & A Sltk(Nelson et al., 2010).
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T A37F & A Srk(Smith et al., 1992; Helbhng et al, 1992;
Karentz et al., 1991). ©] gt ok o] Fo] H x|k,
ol ds] =Ae] Aol Fatel o7t =5 A=l v o
T2 AAAAEE oA, DNA Woluh, Al U] ©hal ] gk o
otk 7|A = HoR HuF H} Sl tH(Karentz et al.,
1991; Boelen et al., 2000). ©] A &35 =2 Q13+ =X
& A QA AR AREFLE) AW
AN P 3 AR R 9e T, 4RIy
Az Frit} e Agdvha e
2012; Vernet and Whitehead, 1996). Ha(2012)
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A 2EZHIE T Prymnesiophyte 7ol A F=H(Phaeocystis
antarctica; ©) 5 FFF 02 AT 5 (Phaeocystis pouchetii;
o|F BIE 07 AF)Fig 1ol Eeld 23S FAATA
FAAAE AE AFA(KOPRI Culture Collections for Polar
Microorganisms) 2 5-E] A|g- 8o} ALgglom A v & 1

FAz A 7 A AT,

Fig. 1. (a) P. antarctica and (b) P. pouchetii.

. pouchetii®] Wl o = 2 wjA 9} e AEo| nEF
7he L1 WA & AF8-3F3 tH(Guillard and Ryther, 1962).
AEZHIELS A vl Al 30 umol/m¥/s2] FHL
U A4S gglon, w5 A9 A vkx ek A
3 A AFAZF 15~20 pmol/m/s8] ZAOE £%
? =& WYVIE ol F <F 2447k ¢
T Q1F Ao o} =F A

2.2 H{QF MEol| ALSE W x=AH

A wjgell Aghet 2 218 §45H7] Y38ke] 295nm 2
395nm T FF9 cutoff ZEHE ARSI A Yol AFE-E
Hl 27 1: UV-A+B + PAR, 2: UV-A + PAR, 3: PARE A}
gatgon, A Ay Ao + B FEF(UV-AB
+ PAR) A & (PAR) 7l th3 Axkz A AEk ok

295nm cutoff ZE](Ultraphan, UV Opak, Digefra, Munich,
Germany)©= & 39| X (UV-B)#% 3} 2194 (UV-A) 1 of
Yot 334 Fa23PAR)C] BT F3E = whdHol 395mm
cutoff € ¥ (Ultraphan, UV Opak, Digefra, Munich, Germany)<=
B FEFPART FE = ZFel7 AthFig 2). AF
Zke) el UL Aoz = UV HEZE AMS PO
o, 3} 2+£] 4 (UV-B) # 3 (ActionicBL 15W, PHILIPS, Holland),
ZFab 2214 (UV-A) ¥ 3(TL-D 15W, PHILIPS, Holland), 2]
3L ARE visible FZE0] AREEH AT AH9) A B UVX®
radiometer(Model UVX-25 and UVX-31)Z E3&}] 250 nm(UV-B)
ol A 5.2 uW/nr, 250 nm(UV-A)oll A 12.3 pWine, 28] 3L 395 nm

l:ﬂ—u] % .

bl g

of

(PAR)I A 1.8 yW/m® A 712 ZAFSFQITE gk wjoksls &
o} & F&FE& LI-COR 337 (Spherical Quantum Sensor, U.S.A)
= A8 14 pmol/m’/s7F 54 =] Atk

UV cutofl filters

195am cutofl filter : UVB+UVA+PAR
320mm cutedl filter : UVA+ PAR
305nm cutoll filter : PAR.

Fig. 2. UV exposure incubation experiment with UV cutoff filter.
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A& Y& cutoff UV-filter(295 nm, 395 nm)E o] &5} 43
A FEFCPARY FHA FEYS LIS AT AA
(UV-A + PAR, UVB+UVA+PAR)o 37 w=ZA1A wjF 239
< 2 A8 thFig. 2). Wl gste B¢t T2 LI-COR F&
Al(Spherical Quantum Sensor, U.S.A)Z AF&-3}o 14 pmol/m”/s7}
SAEAT F S5 4TS AN, F 4296417
7HA QlE AFeA wE AYE A T F T B
7 wjekA 3 30 pmol/m*s SOl A HIYRE 4T E F-A
skl AlZtel] w2 CDOMZ} FDOMS| WSS dolr 7] 913
Hjks AlZkely] dol CcDOM¥} FDOME 54 3FaL(Conrol),
wj ok A1zt 3 2441710kt CDOM3F FDOMS] Al 715 S48
Atk ¢1F FES 360 im(PAR) A 5.3 Wem?, L 260 nm
(UV-B) 33 G tholl A 3.9 Wiem®2] A7 =2, A ARt}
AR 9 2 FFS Fo2N, LAy avs Sdstet
S}, 48213 Wl o= 22}y P oantarctica®}t P. pouchetii'=
T2A1ZF2E 96A13F EoF v e, 3} ¥ 5] Wl
= B

o R
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vjok A8 = wj A 8= 242 045 um GE/F filter, 0.2 pm
polycarbonate nuclepore filterS ©]&3 o]3} & 24A)7F 740
&, & 83 < CDOMIF} FF 573%1 FDOM®| #3t 5
e ZABITE 542 4A17 (HA o2 H 96A 1H7HA]
CDOM?| &3 :=9 FDOM®| FFE5AS S $3 5=
= Spectrophotometer(Cary50) ©]-&3}°] 300 nm - 700 nmol| 4] 3}
d FrellA SAE slaL, T AEERAEY] wddel
)3 aCDOM(300)3} aCDOM(436)S H| 38}l thHa et al,
2012). FDOM9] &3 E-4S Fluoromax 4(Horiba Scientific, USA)
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3 aCDOM(300)°] 7F4 =& 34% 7AZS Hal, PAR W
A T W 17% BTk X}S’J*d iﬁoﬂﬁ
kel A3 are) v o] 3 =r A FEF(PAR) =

il

=
Has

oA wikE Aol Hla] o & FAFGB0~34%)S H
e,
9 . .
(a) Phaeocystis antarctica - oH
8 mm 24H
0 48H
E7
S
=3
T 6
p
g
8s
<
4
3
UV-A+B + PAR UV-A+PAR PAR
Light condition
7
(b) Phaeocystis pouchetii = 0H
mEm %H
6 1 48H
g -
=5
(=3
[=3
N\
= 4
8
a
0
<
3
2
UV-A+B + PAR UV-A +PAR PAR
Light condition

Fig. 3. Changes of aCDOM in media of a) P. antarctica and
b) P. pouchetii under different light conditions.
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AlZE $ B ZEASESItHFig. 4, Fig 5). AH9lX 22xd 8ol A
= 27 239 FFmol vl 24x7F F 38% e
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(Fig. 4), 7FA3A 999 aCDOM436) %7] sEHT oF
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Fig. 4. Changes of aCDOM(300) in media of P. antarctica
and P. pouchetii under UV-A+B + PAR and PAR.
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Fig. 5. Changes of aCDOM(436) in media of P. antarctica
and P. pouchetii under UV-A+B and PAR.
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ol X ZH7F 7%, 18% S7tate], Yol =% A] humic-like FDOM
o] AgE k= 3lo] 1 AUTHFig 6). T AEEFAE o
SN ZF humic-like FDOM2] F71= 13} 2Fe]d =& A Ed
ME Ze AiEsE Bol §4 7)delgtar ¢el%] humic-like
FDOM (C-peak)7} AJ &l oJs|A = A d k= AS F A&
o] 2 A =F A A9E B8 FAsAh

OE

28
(@) Phaeocystis antarctica . 0H
26 = 24H
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” mm 24H
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Fig. 6. Changes in FDOM (Humic-like peak) of the media of
a) P. antractica and b) P. pouchetti in the incubation
experiment (humic-like peak: Ag/Agm= 345/440 nm).
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Al h2A v E5E2 A9, Tpeak(AeyAen = 265/340
nm)9} C-peak(AexAem = 345/440 nm) 25 4841 7F 3 A9] A =
= BAA FF A7] AAsGih v 55352 QE A
M =34 PAR =& oA Tpeake] FDOM &%
A7) b FrAFske], 18 AF) Aol o gk Fuk-g-Ado] wzkslA]

gkt

(1) T-peak IFFA]7]2] W3}
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o] g M7]= 48 Az BF 7] & HlE) wju gk W}
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= WEF A3, Poantarctica®) T2A 3 5 A1 4% 8t
A 8% #AaE HAow, F3d Fad oA &3 A7
= 31% 743 TH(Table 1). WY 55 P. poucherti ¥ <X
==

=
Z Tpeak?] 33 A7) 24 A7F o|u) 27] 27l B3 50%

= @ ey s
o FAR F2E HAT 48 A F ARHOR gastel
3% 7HAast 235 BAHFig 7).
UVv-B+UV-A+PAR
5
—=— Phacocystis antarctica

g 4 == Phaeocystis pouchetii
—
®
g 3
o
2
22
“
£
£1

0

Control 24H 48H
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5
—s—FPhaeocys tis antarctica
g 4 == Phaeocys tis pouchetii
-—
-
@ 3
o
)
—
22
wi
g
e L ——

£ 1

0

Control 24H 48H

Fig. 7. Changes of FDOM (T-peak) in media of P. antarctica and
P. pouchetii under UV-A+B and PAR (T-peak, Ag/Agm=
265/340 nm).

Table 1. Result of changes in intensity of FDOM (C-peak) in
media of P. antarctica and P. pouchetti

FDOM (C-peak) P. antarctica P. pouchetii
24h -5% +9%
UV A+B
48h -9% +18%
24h -16% +9%
PAR
48h -1% +18%

oo
i
Ho
)
i
Lo
ox,

>

3 kg el i Al d o

S A Th(Table 1). 27 Apell A Ao F7F sholl A
WE P poucheti®] WIFNS] FF &E fFUlES HHE

(s}
P. antarctica®] B3 83 7150 vl&f FukgAo] =& A
o wolvl, wE F LA} A ol Fol WS & 4

o)
poS

(2) Cpeak BFA7]] W3}
@GS P antarctica M ¥ & C-peak(Humic-like FDOM)©]

g A7l Ao 27elA 24X 03 A § 7] =
Ao &, 27t 5%, 9% FAsHA) A FEF(PAR)

Ze A, 24A3F F- 16 % HAskaL, 4843 F F7kske] &
7] Z7A0l "8 1% 43 23S B A kFig 8).

UV-B+UV-A+PAR

><:

—8— Phacocysiis antarctica

Intensity (cps, x 109)
n

== Phaeocystis pouchetii

Control 24H 48H

PAR

Intensity (cps, x 104)

—=— Phaeocystis antarctica

—=—Phaeocystis pouchetii

Control 24H 48H

Fig. 8. Changes of FDOM(C-peak) in the media of P. antarctica
and P. pouchetii under UV-A+B + PAR and PAR
(Humic-like peak, Agx /A= 345/440 nm).
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Cpeak®] Al7tell m& F7h= A F7b4] &8 A+ 7M4v
FAQN FAEdol o3k ¥F B4R 4 WEId=

kA = AFolt}. o= FH £°] Romera-Castillo(2010)

< FDOM®] C-peak®] &3
ay
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A= FEHAA fF71ES 23¢Y
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pouchetti (From Ha et al. 2012).
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