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UV-B 4 5 B8 FE R GO 06 G 1 0 3 0 L B0 386 6 00 3R 10 2 o DA TAT 532 ) 9 28 ) A R T
R AHA V2R A R RN, UV-B X 30 0052w JF BeA AT B0 IR 225, h T
PR N BR T B AL 5 A DNA 453473 (9 48 S B A1 . 1F 22 B 2 (9 I 3k BB 5 UL 5%
AN TR WSO PR T B 5 SR R WA ) B A T 240 E v B s 3 L T Ak ) T
FIEREE . X WL A7 S8 J2 SR AR M I A 19, A7 26 U2 UV-B i 35 2 Uiy do A7 2e AR
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2000) 25 S 1) UV-B fi i@ P Y 58 SR B 2400 61 pW/em” ',
1.2 EFREGMAE
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W 4R A BERIR % L BES) DA ODyoo » M ODyo, 5 41 M 25 BE 9 100 )3 5 R 1380 40
L% . y=10. 96832+ 0. 0065(R*=0. 9997) , y N FIWTE 700 nm &b 1 W IEAE , « J2& 40 i
He /107 Ceells/mL) , FE AP ECH 30 ml 9 W& . 76 K IR &5 3 &0 AL L 8000 r/min &5 .0»
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0 T P S K T A 3L 917 b B A ey S O R T v T R 0 TR . BMRRVRFE 4 CCEREE R I 1
h SR G R RO HLES L 20 min, BLOPLAY L 12000 r/min, BN 4 °C. $2HL LT
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pW/em? UV-B 45 I, 2R )5 LA 4500 r/min B0 5 min WAEBEIR, — 70 °C A% I vk A
W), F—40 C¥ % T4 4 h(Thermo ¥ % T4RHL . 36 BB A FD /52 THEER ., 5
WIAR G X RA] . 20 mg B Tk, & TR L s A 1 mL 9 KOH-CH, OH #
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SRR ST Car i B E AR, Z 5 LR S IS N Y Chla F1 Car TR EZIE T
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Fig. 1. Effects of UV-B radiation on Chla and Car of Chlorella sp.
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Fig. 2. Effects of UV-B radiation on MDA of Chlorella sp.
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8 5 B D) 5 T A UV-B 4 5 5 B8 8157, /N BREE A B X O (9 R R B0E W 2%, G4 1
12 h 5,1, T4 O, &t Axr C 585 1 1. 1 X107 mmol/cell F1 1.8 X 10°
mmol/cell(p<C0.05), 12 h ZJFFEHFALE Ox 5 = W B3 T B

= T 12.00F

8 9.00 E —
g = H I— i
g % 1100}

(= —

b ~

= 8.00 ]

ﬁ ﬁlmw

§r00p = I

g %smm

6.00 L L ' ' % . . . .

8
i iE (h)

K3 UV-B &G0/ aRk e ad A A0 S A A B 2 7 B di 2558 BRI (Mean®=SD,n=3)
Fig. 3. Effects of UV-B radiation on H, O, and Oy« of Chlorella sp.
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2GR I A B S /INBREE 0 B U R 2 RN A AR AR, R D R I R 2 BT D
REAG DU 4k (g Wi iy 8 N8R 7 A Horh ZOR R IR T IR (PUFA) AP 25 iy 2 A2y 1
T, BHERLFIRE IR & il 17, 02 % B 20. 4% Hop C16.0 F A &SN T 4. 06 % 5
MERMFIENRR S R T 4.33%,C18 2 S hEH 7.85% FFEM 0,C18 3 & 1sm
T 3.51%,

* 1 UV-BiESaT/a/NekE RS R ER A B
Table 1. Fatty acid composition ( % , weight percentage of fatty acid) of Chlorella sp No/on UV-B radiation

A5 i B2 (fatty acid) *f B8 (control) Kb ¥ (treat)
Cl12 :0 0.1 0.12
Cl4 :0 0.22 0. 25
C15 :0 0.19 0.16
C16 :1 4.78 4.76
C16 :0 15. 81 19. 87
C18 :2 7.85 —
C18 :3 70. 38 73.89
C18 :0 0.7 0.73
2ISFA 17.02 20. 4

> MUFA 4.78 4.76
> PUFA 78.23 73.89

TE: 2SFA, BRI T2 s X MUF AL S RIS T s X PUFAL B2 AN F R 1 iR

3 itie

3.1 UV-BESMBESENFMN

UV-B X #EM0F BN ECEEN ERMAT, BN S B MIET, X
L AR R IR, UH A B AR R (AL B A A Y o A2 B . UV-B XA A o 1 1
His FEREH . AR . DNA %,

UV-B X 35 28 68 22 (149 52 Ml J2& AN [ 1, X e 28 68 R A7 i IR VE L i % A7 26 68 R ik A7 15 5
e, Bischof ZEU AR 45 R F W UV-B B IR ) E B LA (6K, Gerber il Haeder™*
SR 45 R R . UV-B AL HLF | 52 50 356 4R I 4 3R W B W 1%, T B Chla L6 Chlo B 5
Z BN 51 Car FEEAREE 1 WAR AR, EL 0 A 1 0. A B 5% rh s ST A BRAL 7Y Car
i WK 2T MR, TR R UV-B IR G 38R BE AR AR A, ] B2 AN XS UV-B fif
ZREARR . A 1A /hEREE Chla & EAERT 4 h 2 F A H T 4 JE T 9255
EATIERN Car & &R TR BN IEEAE N RS R A8 D O 0 K5, B Re R
M RGN E IR

TESS [ AR ST4 .4 h &l ) Chla #1 Car & & ¥ m T RIAX A (O, 7E—E R UV-B
B R T R R T AT RN X RT BB R /N ER S T DL RIS 2 Ot e SR A RO B
O 5 UV-B R0 H T /RS A0 0 43 24 . T AR 55 5 2R B 9 28 1 AL B4, 3L Chla 1
Car & EXIE T THRGTA AT 4, H 2 IRmiHr2 i MR, X BaRi s UV-B
R G R X /)N R A Y 0 5 Ak T A )

3.2 FEMESR(ROS)H MDA §E/M N
AP E CRAEAE R E G Y et s 2 EEIL R ABR S Y ) 7 UV-B I B
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A ARG W, AT R AR R AT 4G A BG4 . ROS B S O.. 'O,
H, O, 1 OH « 5§, 3 BAT 0 R S R MR RS S fe . MW #E 32 3 UV-B 48 4
AF 300 H A R R h AR P R I R T 0 s AR S 2 ROS & it Fh i . MDA 7 it il
Z BB G 5 B ARAT a0 9 P A2 2 X AR ) T AR AR B 3E L 7 A A0 K P
R AR T 300 483 40 5 S OIS IR B M %) AR AR RO P B L B S S R 2 2k & DNA i 5 %
A, T 3 B 20 B0 T A0 5 4 2 1 T A e X M ) s 05 5 . AR RS P L AR BRAL Y O,
« L HLO, S p % I BLEERWI/NER S AN AR UV-B HE 55 8 1 5 oo A2 v, 20 i 52 461
B 1 IR .

MDA ARG R E =2z —, e & w2 /R TR AR .
Halliwell"" Ay, 9 B BE 2 4 Ak 7= W, 02 — i ik o 20 b 15 200 1t D9 4% B 40 K A I
IOF B4 400 S5 4 ik I G RIS 1 77 A5 405 o DA R MBS e L RIS %) 3 sl M R AT L e A 2 B B Y 4
P R e B SE B OB IR . ARSI 4159 MDA & & 5L B3 [ H i #, F W S2 86 v/ Bk 3% 40
i R Ao G P A A S i R ) i A R 5 A ) 42 3 B /N ER S R 22 R B R D 1 g
B
3.3 mENEEENEm

JRA PR NEBFEE — R E B ENI AR, N 5 EWIRMSERTE SR
M BUAE PR B AT 3 45 W 30 0 BE 0 VAR G B SR AR A A A 9 A 4 Ak
A E BB 4. B M Mccord Fl Fridovicht™! $2 H4 A= Wy % P 045 & DL sk, L SOD
Sk RO PP AR G R GEAE AR P B i an i E R A2 B0 T B E AL

SOD &—#F & &8 5 F g, o2 Oy Bifbal H. O, f1 O, Ho—# 4
SN MESRIE, A R A R Sz A R E H AT . MR SR SOD & —Fh K
Wik, UV-BEEG AT SR O W & T 15 K1), SOD A9 A &
e &TE O B TS, B SOD 16 M 3, 3% — 45 (] 22 Ui B UV-B #8 5 & {2
BEOEE O A2 i,

CAT ml#fk H, O, JE R H, O, B SOD #BREWE b M A /b B 3L, 10 1 1R 5 1 4
AR A AR 1 bl AR & — AR AE R . AR5, [ A, SOD Fl CAT
TR UV-B 8 B 8 R mnas , SR 7T — @B UV-BARSTT . /NEREER 50 T X 1E
MM BRAE J) . X 5 TARSEDY 15 0 R &5 SR 2Rl Bl 2 R S B I 0 A K T 2 A N o
KA O i H, O, IR 3G AR = A i i SOD Al CAT X O » H. O, 5 FREE
T35 T R E LS B R AL A 5 ik 2 i SOD A CAT 3 Y F R FE AR 56
RS TT 4156 S Ak BER 5 AR ) A5 R C 4LAR L. ZNERSE SOD 6 1 S ik 85 (p<<0.
01 BRJG HA R TR
3.4 UV-B 55533 A5 B BR 40 A B9 52 M

KA IR ST 25 0 R - UV-B $a 5 55 3% 0T 08 30 560 3 25 19 i I 1 &4 1R % i &k 2E
AL AR B ML F XIS . UV-BARGFE SR )G, B AR & & L. A2 A
FUIE 7R & 2 TR, vTREth UV-B $& 5774 19 16 1 0 F iy 3626 IR 105 2, G L2 R i Fn
JG W R e % P 8. C16 =0 1 C18 =3 2 s T34 i, ml A8 B A AT 7 /I BR 38 1 4%
SN TR A EEAEM .
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BRGNS R B NERBEEAL TR E M UV-B SR B T R 980, MR M 2 1
T RRE R AR /INER BT I 3R B AR BC 0 3 W BE T . (AR R TR SEHL UV-B iR B N 5 5%
F, B2 R T 32 240 F e AR .

ARG LAC A /N ER BT U'V-B 5 5 14 58 1) o 07 F13E B 25 28, SR T UV-B a3 5 3
20 L P PR AR PR S AN L P A R D R R il R A R AR O TR %
SAEM RS, 1 H A, UV-B ARSI AL FIZE W 4 h J5, UV-B 2L # T B9 /hEREE O L H, O,
F MDA 7 it #1010 2 A 7 B L AR 3P i 0 1 AN AR L 2 T, X SR /N ER i 0T D GE
o H BRI R EY RS LA BT 2 B0 WO T IR RO e 5 R
e )3 1V BE T

Bt JERa e R A S v SIS 5O I R A S gk R e B AR i S B L ROl R
T JR 5 — I PR 5 T AE A 7 IR W S b AR At Y B B .
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THE PHYSIOLOGICAL AND BIOCHEMICAL RESPONSES OF
AN ARCTIC MICROALGAE(CHLORELLA SP.) TO
UV-B RADIATION

Peng Xiaowei'?, He Jianfeng', Luo Wei', Li Yunguang® and Cai Minghong'
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Abstract
The response of an Arctic microalgae strain (Chlorella sp.) to the enhancement of
UV-B radiation was explored in this paper. The effects of three different intensity (0
pW/cm?, 45 pW/cm®, 76 pW/cm”) on Chorella sp. within 12 h radiation following
with 4 h non-radiation recovery were studied, while the biochemical components were
tested by sampling every 4 h. Our results showed that: (1) Under the lower intensity of
UV-B (45 uW/cm?) radiation, Chla and Car content increased in the beginning 4 h and
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then decreased. The maximum value presented after 4 h. Meanwhile, under high-inten-
sity UV-B (76 pW/cm?®) radiation, Chla and CAR content constantly decreased. (2)
The content of O,» and MDA enhanced along with radiation time and intensity. Moreo-
ver, H, O, content also increased with irradiation time; significant variance happened af-
ter 8 h radiation. (3) SOD, CAT activity under the lower UV-B treatment, increased
with irradiation time as well. Under higher UV-B radiation, SOD activity increased at
the beginning 4 h and then decreased constantly, CAT activity fluctuated from time to
time. (4) The fatty acid composition of Chlorella sp. was influenced. The results sup-
ported that UV-B had adverse effects on the Arctic glacier's microalgae, and the effect
of hurt was more significant under high-intensity or high doses of UV-B.
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