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T HLER 5 ™ & L1 5k 3% ( Haematococcus pluvialis )

XEE R BAK x F K K
(b ER A BRI A AL R R 8% 266071)

BE DA mRTALRENHE, RARBE LR CO, BRI FME N F %, M IEA
# HCO; F1 CO REFMURR BRI AP EKNPHATTHE, 2R, BHEAR
MUk mp e ks mp B WER, AN, BRTENBEFRENEGTH R, #
AP ESCON M, 4MBRHEL COT REEEME, HLAHKK0.88, BRPNA
HCO; B, A3 5 HCO, shEHE FAMAM, Ei, #K T CO;- A HCO; A BRFH
AR, R ok E M KBS mM TR, BRCBCHERER AR L
R EHEBRAPHBRERE K ESHBE LN ES, EAAY WREE T HNA,
BEARRELANBEF AR RPN RS R, DNA 2 BERERAMEREA, uk i
B DNA E U E A 2R FABR T UE R4, HhRBWER A R
SR AR B AR M EIE R, TR 4t DNA £ #1088 = A 4R A,

XER O Wa ok, MERW, B HR,C05  HCO;

TEAEXS Q28

FERER M EAFK SR AARA
RT3 AT LLRREEA: IR R BRI AR
RBMBOUI P EZ R TR A, R
MM SRR R P BOR, BT R A et — 2 82
Ho TEEINR, B H . pH B E T Y RE %
R IR TR0 E LR A A K LR
HERXREZFNIEE%, 2000a, b), BRLZ5HH
ERRRATIEM, Y5 EER, Hlm, kRS
(2003 ) JESC 40 =0 2 4 5 L BR R A0 L™ 4 BRI
SE AR BR3E L AL , He RS 41 1R A0k 4 7=
FOM . PMEYRSE(2001) IESELLIREE IR (3R
BT AR FERE S R, EHR B I
o PR (1 27 W TR ) o 0 S A e MR AR T 3 4
HE AR AR (S T 30 20 T 1 AS Bl 40 a4k B8
g8

M, KRB RATYRRA 247 XRE

FEFIE 97 KA A B 7 AR O B R B SR
7 RS 3, 3 B SR KR R A K
YIERAL SR D, SR 7 ) — 25 X 4L BR 3 40
IR 4% B2 W7 H A A U] 8. Mandalam %
(1995) & B/ BR ¥ IH W b HCO; 3 fn, Ak
HCO, ] 1 /INBR MR AR JR 7 2, AR T 4 A
Ko EEGERD] AREEFART pHEEE
ERKAE, pH LM EBER S CO,,
HCO; #1 CO;™ FHFARR AR, WA REX
HUBKES -V VR 7 B, 70 40 3R 8 40 ) 3 F vk
Kt &R TER? B S CO, MEES
HEFREER, URAR R IR &4 T HCO; Fi €O
FELEREEW B 40 O A Bh 240 A A0 A S
FER A A HUR AR S I 1 A A T
BORSES , X AR VR O £0 R385 ) 5% A0 = B
PEF LRI, B0 TR FRLABRE, KB4 IF

* MR ARBFES BB B ,39500114 5 ,39970575 5 ; EErA 5 & 5 H (IFS) ¥ 8, A/27862 & BFE KV
IR A2 BT B H ,02EFN216601213 5 ; o E R B A 637 T E 7 M9 H , 148032409D £ ; i WA} 2 B e 2L BF
FURTRIHIE , 186032523 5, XEEHE, 18+, B9 5 ,E-mail :jgliu@ ms. qdio. ac. cn

I H 31 :2003-12-01 , W B BRE B #7:2004-05-12



http://www.cqvip.com

D000 http://www.cqui

L.COM

460 B ¥ 5 W B 35 %
HFEE AR, 20min, [ F#ERIMAFEBEER, BROMER
1 #MR5FE 1, 14000r/min {55 250> 20min, ] b & N5

1.1 KRERAAIERTGE

TIHE 43R 3 ( Haematococcus pluvialis ) g A 52
RBEN H, B &, 7Rk 8 P EBEB KA LT
ST A R R

BEFRW A MCM g B Rt & IEAC 7 (3K 1
55, 1994) Ao o LAZE VR K G ) B B 3 7 VR TR
FRFT . W B M A 4L R 9 — BB I A 8
W2 4000r/m B0 Smin, FERPMA 5SHEE
BESFER, X DASE AL B 1 i [H P R AC H B4 1 3R
WETFR A (HB

HOPTHCAP LA S 40 I 3 (90% £ 4 ) BILLER
T LR¥F HB A FEA T 58 Ky 400pE/
(m® « s) ;R HETALY 14 FIERAF T, RER
R BN, HTRESESES, SRR,
AR A0 e A= K R TCH LK KR
1.2 AMMRONE

TE3E 3730 R B AT BURE, I BR 50 B 48
SR 35 h 40 B A 0 40 e 40 B R 4 B A
LREOH2AULES, EEHEP 4R EHMIT
16 W,
1.3 &3 CO;™ \HCO; RE S

BESR W 1 COS™ VHCO, ¥ BESR 8 4 K
(1999 ) BB <€ I8 IE 7 0 @ FiH &L
1.4 [BREBETYRERAE

AR BR A BE (4 x 10° 4400/ ml) AT
(1.3 x 10° IR/ ml ) 21 5% 8 6 15 3 (451
MR AR IHW) , B0 AEER, LA
IRAC IR, A1 R T B WO pH 2 23, ¥ E
1000ml 1 I8 H A 80ml 2, PR 2 B i) L 1] % &%
R 3K, A0CHRERERBB, RELRLE,
FERROARRY ., — 5 & VARBRIZRZER
Yy, TR IM B H BRI £LBR B B A R, LAYR
TR 7 ¥k FEE — P 7 R o 3 A % PR, E €O,
HBSAEMHTHER, WERZBRZERBER Y4
BREAEKKZEMW,
1.5 DNA #EHMNE

HMITTEUE B ZLEKEE £ 4000r/m 25.0> Smin,
B K B3 ¥ B T Eppendorff & &1, 12000r/min
#0 Smin, [FEE T HK VSRR 3 1K, N 10% B H
B K FI5% B LBE(V/V)  URRR 4 W, F N Lml
FAWIES),37C#E 1h, 14000r/min {&E .0

ERMAN - RIKEE(24: 1), 2RENES,
14000r/ min /&I 25 > 20min, FHEFMA 0.1 &
3mol/L EERRENA 0.7 K RINEE, RN E IR IR
DNA, 140001/ min {535 &> 20min, # % 1§, H
75% 1 Z,BE 200 4 DNA 3% 2 3K, RE# T, iE
& ET %% DNA, Rt vl DNA 5 &,
1.6 ZHARiA (L DNA B &% E

YT RRHE B 35 ¥k 4000r/min & .3 Smin, fil 1ml
WA 2 BRI R, 4°C (R 47 48h, 1500r/min
B0 10min, /il 1ml PEERIE, ZHTHE
45min, 1500r/min Z.[> 10min, PBS & k5 &
FEL, REEFHART 1ml PBS BT,

Al 1ml DAPI e85 F LR R H g6, s
£ i i 40 A (I E DNA AR & &/, Bkl
E 6000 NMHMELL 1,

2 ZREite
2.1 CO,MEBFBSEFEHT, BEMNIKEE
KM EER

COo, MEES B RAGT, ABTLORET
yoackai)ion=ea Y arsnikall ok e =g 8oL TR
(£D fi%%ﬂ%&i@ﬁlﬁ%, [H 213K 5 40 B
BRAFW 55% K4 , Wil A 00K 30% &
Go RINEMWPH LS M H L0 RS K
AIVRYT Y 5, I L340 J5 o 2 40 ) I 3 40 e A
£, SEBUN B A R 2 3 e A 1 B

fECO, MEBBRFZMT , NBR P LERER
A BRAR XS AR AL 4, 1B A (U A FE AR A 3h 4
FEE, MR BER T ANARE R B TFA
AR EFRE, TERE LML
B (R ES%, 2000a) , AL RRFIHK
AR T R (R LLER B A B AR R

ERCO, MEBBESERGR, 5 ERE
(2001) @ = SEE R AR EREBHE R 2 —
B, BPIEW A 8 8 T MR sh B A K
g W s A A Sh AL 2 e 2 — B,

REBBFEH A EX RBP4 T
2, HEI B A G, Pratt(1942, 1944) Pratt %
(1940, 1945) Xf/NRBESE IR IR H AT 5T, K BR
RSB PR A M LR A St
KRB, I e L R/NREE . 1 Mandalam
Z5(1995) X /NREEBA T B I R L HEAEAE/NER
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53 R E %, AR5 R A L1 BR 3 ( Haematococcus pluvialis) 41 MR 1Y ¥ R 461

£1 CO, MEEHFUT, BB PLBRR LM MM AR R
B3t MAGEHR) FRIEXEH (%)

Tab.1 Relative content (% ) of total cells, motile cells and non-motile cells in H. pluvialis inoculated in old

culture supernatant ( with same level of nutrients) compared to the fresh medium

( Culture was stirred by bubbling CO, enriched air during experimental periods )

HESRETE] (d)
e 1 2 3 4 5 6 7

21 IRER by 100 100 100 100 100 100 100
[z} 100 105.8 80.9 47.9 62.8 56.2 57.4

biiEaiifiag POy 100 100 100 100 100 100 100
IR 100 95.7 72.9 35.3 46.3 37.0 30.8

Aeha it 100 100 100 100 100 100 100
I5F7 100 1050 800 1733 1150 1452 572

WEMWA, KRB P LK HCo, SH4
5343 BH, 1 ¥ /N BR R4 0 W DNA A5 44
KRB 2 5 4 4% DNA M40, T B RS A
AT Z a3, JEH 2 4 45 DNA F 40 0 A 7 34
£, Ft, HHE T RLEREE HR P EHLBRAR B
BRSO MBE K2 RMER,

2.2 |R{# CO;~ \HCO; 4L FALI Bk DNA &
R

R2NARBEHEIEFRLR, BB
HCO; #1 CO;” & BTk, HRERHEF
HCO; 1 CO;™ VREEARELAR, M IHVR + LR B ¥
FE AT . B I EHLBK B LG AR = T % IR
411, X7 Mandalam 2§ (1995 ) X M /N R B
OHTEFRER, Mo, LBREA M Z T 3 2
7 4 1% DNA Big?

#2 FERVBELKEBRMFHD NS E(omol/L)

Tab.2 Concentration changes (mmol/L) of main inorganic carbon in H. pluvialis

inoculated in fresh medium and in old culture

HrgREtE) (d)
IR
0 1 2 3 4 5 6 7
HCO; zF:3 6.95 6. 69 4.96 3.15 2.12 2.33 2.48 2.45
FHi 0.30 0.53 0.43 0.61 0.67 0.77 0.59 0.89
CO?" A 0.00 0.25 0.94 1.92 2.43 2.42 2.28 2.20
B 0.00 0.00 0.10 0.08 0.08 0.09 0.21 0.13

HFZSMEEER2 16 DNA FREH, WA
Shem W IR R ¥ 3h 40 e DNA & B 4%, o5
6.2 x10 g, &3t —B AR FIE, W sh
DNA & 878 , KB KL NIBE I 31 41 DNA
HRE 35 M, L4 11.00 £4, @RS R T
S, AT 3h 40 M P AL, SX i DNA & B, B
LR B sh A AL T15 20 SR, DNA F & &

Kk Lraniang 1.5 15,

£ R =X {50 B 40 2R B 7 3h 4 M DNA 54
R, 5 11:00 Hesh4nHA w4~ % Bog , 53 5
FE55 M1110 24 (B 1a) , YiBA LA B 40 A R Rk
SRR, F4 W HIRE T R i 40 DNA B, B
BAHB AR R —¥, Mk L 9:00 K3l
20 B — i, K976 110( A 1b) , 5 HHE%
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g, 71 DNA 4045 +5}40 8, 304 1941 DNA
150 a Pk 290 ([ Lc) . WUREE AU DNA R 1K 55 %
00 it 4 LLERSE W B AL DNA 54 % 0 7

50 f%t‘*f“
0:
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MR K

B ZrEREEHSh AR DNA f5 9 B
Fig. 1 The DNA histograms of H. pluvialis motile cells

a. 14 11:00 M3FSh40 ;b B 1 9:00 By ShAHM;
c. TEIBWRIEIRBEI AT (8] & 7 Bl 40K

AP0 M — 2, B N AR R A T R i
RRE. HEAE S EBK ., pH 8w IH K
B B s 41K DNA B R AW

%3 BLEHT, HRMBRPHLEMES CO- REZANBMELR
Tab.3 Relationship between each type of cells and the CO2™ concentration

of fresh and old culture medium in static culture of H. pluvialis

1—4 f52Z 18],

3R DNA & BRI # — 5 BE : 213K
# DNA BN )5 A &2 IR A B4 50 v LRR
4T DNA i, 7 DNA B i iy 115 400 B B 40 34
X — & b EHEMER S Mandalam %5 (1995)
XT/NEREEI AT RAB R — B,

TN, (5 P AR B 8 0 TH W
LIERBEAE K Z | B X R AN, BY HCO, B CO5
REW L E/NREE AR, R R KW
HYRFETASEMEY T BFEH— 4
s E GBS CO, MNEES IR, B HB
CO3™ \HCO; H CO, ¥ i A5 4k 15 41 BR ¥ o 5h 4
B A4 A A R R, A RERE o
2.3 €O} S4BBEAMERANXER

REAEGEEREMET  Hh CO; KES
LT EREANAR S P A1 U BORA S 4 B AR 2 ,
R (K3) XA EH COy™ ATREE M)
OEREARAEKNYE, HAHES COT WE |
52T BREEAN M5 7 3h 40 B BORN A 3 40 B AR
BMEIEME, P MBS COT™ WEHX
REEA, H0.88, FPRBEEFERXMETHER
FH . HBP COY™ AR TR B
i, B A BT BB 2 E R P 20 R SR A A K
P

4 3 I
A (10" /ml) 2 |
LAt H AR X FH R LIRS HXFH R ;
ki)t Y = -20.726X + 12.013 0.382 Y = 3.2544X + 12.414 0. 881
Tl g Y = -17.356X + 11.059 0.331 Y = 1.8015X + 11.599 0.442
ANEh M Y = -3.3694X + 0.9531 0.409 Y = 1.4529X + 0.8158 0.567

A Y MR, X K CO3™ ¥R E (mmol/L)

BRIEFRMEGT W CO MK,
JLFR 0, BN RIS COY WREERARA
XM, TESEFRMRETRIEB S, S48

ERENERY COT™ WEERRM A (£ ),
HE— KB HE A CO™ A2 IH A 4 )41 2k 36
A KPR
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R4 BSEHT, BRPHEARET CO; REZ BNEEX R
Tab.4 Relationship between each type of cells and the CO%™ concentration

of old culture medium in aerated culture of H. pluvialis

4% (10°/ml) g rEA HWEEER
a8zl ke Y = 18.086X + 9.6962 0.787
ik Y = 10.788X + 10.169 0.762
REham Y = 7.2512X - 0.4601 0.766

3R Y NAHHIE X K COS™ ¥R (mmol/L)

CO, MNE B FRAT, BRFTBE R IHE T
CO;™ WM, LF A (BERATH) . HIK,
AIRFBAMRAKS COT™ HAKK,

L5 LB, CO3™ A B IA M H AL K I 1E
Filo HRAE R EAUBRUE (RS IH W ik CO37)
E—-ERE EAMTaOREARE R, B,

CO;~ AT B VR 4L SR A0 A K KT
2.4 HCO, HUKREMAMIERENXF

BERMGT B IHBCD HCO; W SERkE
SHBRLE XK W 4 LR AR B BB O &
5 Bms

RS BULSFHET, HRNBRPOERBBI HCO; REZ BHEMEX R
Tab.5 Relationship between each type of cells and the HCO; concentration

of fresh and old culture medium in static culture of H. pluvialis

$i I
SR (10*/ml) : 2
KRR HIXRY R e LT e HXRH R
ik Y = -9.4248X + 15.868 0.590 Y = -1.6525X + 23.905 0.914
Heshan Y = -8.2285X + 14.489 0.556 Y = -0.9444X + 18.075 0. 489
A Y = -1.1963X + 1.3788 0.335 Y = -0.7081X + 5.8304 0.542

A Y A4, X S HCO, ¥ /¥ (mmol/L)

M S ATLAE W, iR 3 BR 2 IH B
HCO; ¥ B -5 20 2R % 40 M S 2 i s 40 M 2 B 0
B H AR — R MR, R AR IH K
4R S S HCO; W[ 2 B R4 1A
XK, HXRFREFL0.914,

B, #— A E TR LR (R 6) HIKY,
A A S SO e S AR A S HCOy dRE 2

ORI MR (R 0.96 £4) , &
A e, A TAREK, FE, X
A S 40 HBOY B B A e HEVE A (H SR R Bl R
8,004 0.17) . MR ELRH, RE LB LA
HudEtr5 HCO, B 2 144 R0, (H AR ILF
BA (HXRBAAE 0. 1—0. 15 Z|) . FH,
HCO; WANA] BER M HIZLERE A KR

#®6 BSRGET, MAMBRPHEAMET HCO, REZHHNEHXE

Tab.6 Linear relationship between different cell forms and the HCO, concentration

in fresh and old culture of aerated H. pluvialis

il B
AR (10*/ml)
&KEFER HERBR HKEFER HXEH R
patiili ke Y = 23.456X + 3.9535 0.956 Y = —1.6525X + 23.905 0.133
Hezh 4R Y = 23.002X + 3.7228 0. 961 = —0.9444X + 18.075 0. 149
Ao 4R Y = 0.4545X + 0.2307 0.171 Y = -0.7081X + 5.8304 0. 101

X Y 94, X Oy HCO; ¥R (mmol/L)
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CO, MEEAIEF N, FORAIAB P R4 WEEENIEMRX(RT) MR HCO,
ML OB e 4 K E R R Sh 4K EI 4R 5 HCO;  ADERMAEROMIBA.

®7 CO, MEFBSEHFFHT,HRMA KPS BMBA HCO; REZ AMLHEX R
Tab.7 Linear relationship between each kind of cells and the HCO; concentration
in fresh and old culture of CO, enriched aerated of H. pluvialis

) il I
B0/l SHHFEL HXRE R SRR HXR¥R
FRV kv Y = 17.644X + 3.3799 0. 966 Y = 5.7324X - 22.391 0.754
izl Y = 17.279X + 3.1500 0.957 Y = 2.3046X - 2.0256 0.387
A4 Y = 0.3644X + 0.2300 0.187 Y = 3.4278X - 20.365 0.516

oA Y A, X 8 HCO, ¥ (mmol/L)

ERER (F6 MFET) XM, IHE+ HCO,
5 LLRR AL TN T U 3 40 B 17 R st 40 B
AHTTTYE Z WA DIREE R, R R R
Fi HCO; , A CO3™ FRZERf (M@
Fl, CO, INEBAIEFWFRAIAR) , &40 i
¥#R5 HCO, WRIEEIEAE, i8] HCO, AHIFA
M LIBR BRI A K, B i HCO, A B PR & FiE 35
YIERBEARA: KT IR . AR, HCO, fER
THLBRIEA M FAREARAE K, ETHEAE
2SS (W EF IR HCO, A COT™ 7)),
HCO, ¥ES{ MM 2 R ME, A fEEH
EREEANERLR.

AR LT 3R 3 55 % W B AL AR A 46 F1 Man-
dalam 55 (1995 ) XF & & E/NIRES R P &
A—B (HEERH T A2 HIFF Mandalam )
G516, BIARUAR 20 3R 38 IH 0= A i 4 M 4 R 2 fEL
T HCO;, MFERT. MR, ZLERSE M A1 R

2 BHL 28 /030 AT BB R T 1A A AR R T R
ERME R

FEHFBR TCHLEK T B R e 21K 38 40 R A K i 2
Rl BRI YR RA I ik, fF
FRRA VLR IR SEAT T 8B, F B kA 32
B AE VA Y 21 Bk A0 A o A AR T A
2.5 ZBZEERERIMILIRE 4 KRR M

REEMEEEERAREEHER, 20
LR CBRIZBURIT IR . RV LI IR B A
HAEXTAE R BN AN SR 8 Bk, o AR AKX
B, LR BT Y P AR U] B R R
o 2 M 3 R MR AR, 0 4 M A A O T
JBto F HBY B 40 MO A K 40 1 A BE 5 o o
M BEA K, JCIE VR 20 B o S A, XA TR
2D (e R U S ) B MR AR R 2,
XEWRE RE IR LR AR
PIRARESL,

R8 TEFEEFN AR LR E AR E KM

Tab.8 Inhibitory effects of crude ethyl acetate extracts from old culture supernatant

on cell growth of each type of cells in H. plavialis

i gy itk iIRsE Wehdn i R4
REFERTR] (d) 5 6 7 5 6 7 5 6 7
papii 100 100 100 100 100 100 100 100 100
fKIHE 78 79 80. 1 77 71 82 106 129 70
B IH% 53 49 43.8 41 36 33 353 296 330

¥ B IR R R B T BRI BE S SR 4L R B 1A

ZHBERYBA RN REAH AR FEEE, RARERRE.
J, R KA AN T N 3 40 B, 3 L IR 3 ERRT ZM BRI LRSS R, B
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TE T VEE R IHBOHAT B A MR i 25 52, B0 IR 9
AR A MO 14 1 A S 0B L B0 ) R (Mg
Yo% 2001),X 5 Imada % (1991, 1992) ZEHALE
2P A Zhang %5 (2004 )" 7E {3 I ER ¥ Lin %
(2002) EEHZ MR LB A P il 45 1
BA—B, RN, %R EWRE BB SR
RETHBRE T, 2T 2R BB R 5
FA LY, RGIE T IE W P v B B B AR R B PR 2
BTARMHAREARERNQEY YR, ET
0 IR A B TR RO ) B TR — SRR AR

FE, LA — B VA TR R A 4 TR A
SREEFRE R (Lee et al, 1994) T SL K Hi#
o (BPBERERN BB ) SR B SRIEF S | 4L Bk
X AEA PR ERE (BRI AR, 1998)7, ISR MINHY)
AR RAEGRET B BHT R ANE
MR = R T LIRS K T E
REEFHFINERT 1 P24 SO R B T M W R
WEEE , AR T 4 A K i skfE

B £ X W

XEE, B, HaTH%, 2000a. T4 41 BRE 0 40 M B
BPR. \ESHIR, 31(2): 145150

X, A, 2000b. AR LD BREEL 4 00T 0 5 R B
5. WESHIE, 31(5) : 490—495

LR, B, NEE, 2001. A LOBREMET YR
WHWTEEMR, 89(3): 22—28

RN, XURE, 1994, JBEX F A 41 BRMOEA 1R F B
W AEYEYEER, 4(1): 610

5% R, XIEE, 2003. BOERAEER R P EE KRR
ERHLE]. BHKFRIIL, 24(4) : 36—43

BHK, 199, WHAESHERN 54047 Lt PERE
L, 3336
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INORGANIC CARBON AND THE CELL GROWTH REGULATOR IN
MICRO-ALGA HAEMATOCOCCUS PLUVIALIS

LIU Jian-Guo, SUN Yan-Ni, YIN Ming-Yan, LIU Wei, ZHANG Zhan

(Research & Development Center of Marine Biotechnology , Institute of Oceanology , Chinese Academy of Sciences, Qingdao, 266071)

Abstract

Auto-regulation, probably a common phenomenon in micro-algae cultivation has been long over-

1) Zhang C W, Richmond A, 2004. Interrelationship between the optical path, the optimal population density and cell
growth inhibition with reference to efficient use of strong light for photosynthetic productivity in high-density algal culture. J

Biotech (accepted)

1) Bk, 1998, WIAELIREEAMURN RIRETIR. FEALRE EPIIR 2RI, 46
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looked in the low-cell-density cultures, especially at early culture stages because of the low auto-regulator con-
centration. In high-cell-density culture, however, auto-regulation become an important issue and occurs heavily
at the later culture stages. To date, scientists are unsure exactly what kind of substance the auto-regulator is.

Our early data has revealed an unknown bioactive substance produced by Haematococcus cell that feedback
influences cell growth and transformation and effectively regulates cell cycles. About 60 years ago, Pratt
(1942, 1944) and Pratt et al (1940, 1945) showed some auto-produced signal substances termed chlorellin
feedback regulating Chlorella cell growth. Mandalam et al (1995) considered autoinhibitor does not exist in the
old culture, and it is inorganic carbons play the inhibitory role on Chlorella growth.

In this study, the relationship of HCO; or CO}" to cell growth and cell transformation of H. pluvialis in
static, aerated and/or CO,-enriched aerated culture was investigated comparatively in Qingdao from 1999 to
2002 using a fresh medium and an old culture supernatant with equal content of nutrients. Results of CO,-en-
riched aerated culture showed that motile cell growth rate in Haematococcus old culture was reduced, meanwhile
cell transformation from motile cells to non-motile cells accelerated. These results imply that some unknown
substances, such as an auto-regulator, existed in the old culture blocking Haematococcus motile cell division
and inducing the process of cell transformation.

Although CO5~ and HCO; concentration in supernatant of Haematococcus old culture was similar to that in
Chlorella old culture supernatant, and the growth rate of motile cells in the old culture was significantly affected
(much lower than that of fresh medium) , further studies did not support a positive connection between inorga-
nic carbons (CO?~ or HCO; ) and the auto-regulator. On the contrary, inorganic carbons promoted motile cell
growth rates in some aspects.

In addition, crude ethyl acetate extracts from the old culture supernatant also showed similar bioactivity i.
e. inhibiting motile cell growth and promoting cell transformation from motile cells to non-motile cells. There-
fore, auto-regulators in Haematococcus old culture supernatant, unlike inorganic substance, are organic dissol-
uble substances.

Our DNA data and histogram of motile cells also showed that the process of DNA replication in the motile
cells did not stop, but the process of the plasm division was heavily blocked by the old culture supernatant.

Although no evidence indicated that inorganic substances were the respected auto-inhibitors, however,
from the auto-inhibitors’ point of view, some obscure issues (for example, the reason why Haematococcus cul-
ture was hardly kept as stable as other microalgae, why Haematococcus suddenly grew fast after inoculation even
in distill water, why Haematococcus can only be found as dominant specie in shallow water pools on the rocks
after raining in nature) were easily understood.
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