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1
Tab. 1 The canposition of secondary cartenoids i S. obliquus and their

MS data for the dentification

Can position of C arien oils MS (m/z)
Adonixanthin 58 (M)
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( 3 32), 4 8 ,
12h ( 33), 2
( 34) 24h
( 35 39), )
A8h( 37 38), 4 8
s 2
2.4
2.4.1
( 4a) 3h ,
38.99 Hmol O, /mg Chk/h
19. 54lmol O, /mg Chk /h 9h ,
, 31Mmol O, /mg Chhk /h

X U% i g Relative absorbance (470nm)

B}E Time (min)

2 HPLC
Fig 2 Total pignents profile analyzed byH PLC inS. obliquus und er

stress conditions or Oh (A), 12h (B), 24h (C) and 48h (D)
4 A: Oh, B: 12k C: 24h, D: 48h
HER HIVA ;3 ;4
&S, @ § HYA ;8 ;9 ; 10,
3- ;1L ;12 ; 13 B-

Peak swere identified by typical relention tine and absorption spectra
can pared with their respective standards can pounds or previous re-
poits 1. ntein 2. neoxanthin 3 antheraxanthiy 4. chbrophyll &
5. chbrophyll¢ 6. echinenone 7. adonixanthin; 8. canthaxan thin;
9 astxanhiy 10 3-hydoxyechinenone 11 adoniubin, 12. astaxanthin

esters 13. B—camtene

48h , 86. G
) 48h
, 37.6Mmol O, /mg Chk /h
3h (
)s , 4. 4% ,
( 4b) 6h
) , 41.59 Bmol O, /mg
Chl/h 18h ,

s 60. 37 BmolO, /mg Chl /h,



512 33

230. 98%

2

21 Hmol 0, /mg Chk /h

) ; (
12.9% )
12 ( 12h),
2.4.2
5 2 2
(p< 0.05), F, IF, ( i
) 63. 9%,
12h, 36 48h
2 FD Fm
24h 3 , ; 24h
(p > 0.05), 0. 528— 0. 532
. (p< 0.05)
2 2 Fﬂ /Fm
3
31
[21]
H aana tococaus p luvialis Chlorococcun  sp.
[4 8]
Fig 3 Themomphobgical change of S. obiliquus celk cultured under ’
stress cond itbons 9] (2 ’
1,2 Oh 3,4 12 5 6 24k 7 § 48h (Bar 10 Hm)
[23]

—e— Control group —e—Experimental group

2
g 45 2 60
£E 40 £z
E_". 35 ‘Eg 50|
53 28
oh
28 ZE a0
225 o
-} *0
%3 20 s 30
®E 5 HE
na FE
R w0 B 20 1
5 i i 1 1 i 1 A 1 lc 1 1 1 A ;. i 1 n "
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48
i} i) Time (h) B} ] Time (h)
4 (a) (b)
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THE ACCUMULATION OF ASTAXANTH IN AND THE RESPONSE OF
PHOTO SYNTHETIC ACTIVITY IN SCENEDESMUS OBLIQUUS

QIN Shan'’, LIU GuoX iang and HU Zheng-Yu'
( L Instiwte of H ydrobiobgy, C hinese Academy o Sciences Wuhan 430072 2. Graduate Sdhool of the Chinese Acadany o Sciences Bejing 100039)

Abstract The acaimulatbn of astaxanthin n Scenalesnus obliquus under stress cond itions was analyzed and the respon-
ses of photosynthetic actw ity and moipho bgical change of algal cellsw ere observed n the study Under the tenperature of
30C and illm mation of 180 Mmol/im*s s the content of chlowphyll fell to 4 20m g/L. fran nithl 3 59m g/L while the
content of carotenoi wseup frum O 25mg/L to @ 44 mg/L in 48 hours The canpositbn of ndividual caroteno i was so-
hted and identified by HPLCM S analysis The results showed cells accunuhted secondary carotenois such as
echinenong adonxanthiy canthaxanthnn adonirubin and 3’-hydwxyechinenone and so on the ketocarotenoid astaxan-
thin ( 3 3’~dhydroxy-B, B-carotene4 4’~done) was Hund as a fnal product for the synthes® of secondary carotenoid

W ih the accumulaton of secondary carotenoids the akal coenobium cmposed of 4 or8 cells was split up nto sngle or
wo cells and the shape of cells changed nto svollen and irregular contrast to their initial state The photosyntetic actw ity
was also nflienced by the stress conditbns The photosyntetic rate decreased about 50% 1 the first 3 hours and then
went up fran 19 54Hmol0, /mg Chl/h to 34 29 BmolO, /mg Chk /h n the next 9 hours Fram 12 hours to 48 hours

the photosyntheti rate experienced a dran atically dwp and reduced to nearly 3 21 PmolO, /mg Chk /h The respiraton
rate of akal cells showed an inverse trend which ncreased from 18 24 Pmol O, /mg Chk /h to 60 37 Bmol O, /mg
Chlk /h n the first 24 hours although there was a flictuation n this coursg then it decreased to 38 40 Hmol O, /mg
Chk /h n the next 24 hours which was stillm ore higher than that of the control group The change of chlorophyll fliores-
cence tended to be smilar to that of photosyntetic rate and decreased by 63 %o. These results ndicated that the S

obliguus cells could biosynthesize astaxanthin by nduced conditbns The acamulatbn of secondary cawtenods led the
changes of contents ratb for chlorophyll to carotenoid The light nh bitbn, enhanced respiraton rate and the damage to PS
IT were all responses to the siress whidh also yielledm ore m etabo lem products and reactve oxygen species which further
engendered the b bsynthesis of secondary carotenoids Smultaneously stress conditbns nhibited the cell d ¥ 5bn and led
the changes of cellmorpho bgy The regu hting of photosynthetic actwity and caroteno ds acamulatbnw ere both he phsiot

gicalmechanisn for algal cells to resist the inclen ent env iromm ental conditons

K ey words Scenedesn us obliquus Stress conditong A staxanthiy Photosynthetic actv ity



