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HEBER PAREENA MG EREEH RN SR, RERAS DRI IR H
LNHENR K. HFRBIEBAEREE R (HARKAN 8.40) 0 HMKIFHESR. HTIRER
1926 FISHIMARTESE 2340 pOHCARKITAISIBI 11, 11.8 71 14.8h, AFBEBHAAER T
IR AE FRE P A T IRA BE MM IR R, b, IRHJ|H RN NEEERARENE
NS, ER A L BN RERETRAZER.

XA BRSO ESIERL,FREM.

e A A REA JUEET , B 1940 4E, BEBRKSR Dangeard WFTTRE
WiRE, LIS, Zarrouk F1 Clement fTIFIEMRIRY, mETRBEEER, BRE
5, BT, FEERABK, 45T RA SIS SRR R A =00, BRE XM
EMFRERABG, Warr SBBHIE N, RSB ETE %2R, B R EE
KRk R RFEELE, AMIHARLY, 5o, BABIEEAS 50 5, TRk EAHK
K 35 A U A5 AU Ve A S T B e B

A AEE R E R 2 B e S E A G AT R R, TR T ARBRE
SR, 2EM e ) TR, TR R, BO R, RS KRR E,
R K B S AR R
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Wi HREER (Spirulina subsalsa), BKIEHEE (5. moaximae), HHIN IR HE 88
1926 (S. platensis 1926), SHTRUEFEHE 2340 FXRIEHEE (S. major) PYHHART ¥ f B2
G, FRT B, 225 T RAEE A4 T TRBE SR 2 s o

BAZENELBAE HEBERNBEKE,ZERE, RRERT, BKENZRE

P B B A TR B R 4 W B
1) ERZHFRES, BRI TR, R,
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BEERREAEE (B 1), ¥HEEESIEM 45ml, MIEFRY 30ml, LKR—BRA Za-
rrouk EFEE, HEEYEIE 12 0001z, B 35°C, BM 5% CO, HES (FRBHIER).

ERME 7 650om PR T A E 55
WAZE,EH 4 R, EERFWELER
BTHARITEREBERER, REAHER
Rle BWEAEREEBESTERNXA.
X Fhk R B

R, — log,X; — log,X,™
z— )

MO REKRAE ER, BEERE %: OD.1=
. 0.685mg / ml, #% KX 4E fE #: O. D.1 =
A1 BEREFEAR 0.710mg/ml, $ETFiIE e #E : 0.D.1=0.658mg/

Fig. 1 Spirulina culture system
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REEABEOFRERHRE BUBBOAHS Sml B YSI53 R aAgmA TR Hh,
AR EAERRREL, C TURE MERESERFEHER,BEN 22W IRRHA A
JEAT(HEA NEC 1), BERMBHE. BHAUEEER 3 Ko

ERHT R WME AR UV-3000 BF0 Specord 3 XEXEETE, Wb THEM
BB SR AT IE R

S REBRF Carlo-Erba 1106 TEIMINMERE, FHAE 83
BEBRE DI ERERAD

& R

WE LBEANEN, AREEERESEAEESRERNEE, TERINERE,
JUEBEARHEE, fLXMEBEERRE, NERRIR O, ZRERE, 6D, %
S EHIET K E . BARIR VBRI BERAL , 2540 K, BERIBE G 130—150m, 3524 35—75
am, WMEh S M@, Bu B TR D, S8EK. B, TR R A e
BHEESWSKNK, EHERY, RIMBNESZHE, NENSHSKRETRRERY,
BLOTEE, HUEEBEANTHREZ N, X/UHBEBNRRIAS T ENEL, B
S B /NBI RIS BoAHE e3> SE THAE HE 38 2340 > S TRAR e 3 1926> 4h B4R e o
> KigiEE,

I RA TR RS O I R, BB R EH GRS THB E R, Ti 4]
¥ NESHEE 2, WIS RS RESE, A EEE %,

RORSEER HFEEENEARSESTRAMMATEES (X 1), Xk
WEARERNEDRS, 8 MUBEERD, A 5—6 RNLARFIRAT THRAER
RARAEORRE, BARNETIE SR LR T, R R EERE 25, TEEH
KRG EBRRE, FRERES,
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Tab. 1 Protein content and amino acid composition of some Spirulina

FAO* S. subsalsa S. maxima S. plarensis
B
Total nitrogen 9.8 9.3 8.1
(%)
HEE
Crude protein 61.0 58.2 50.9
(% N X 6.25)
Ile. 4.0 5.2 5.9 5.8
Leu. 7.0 9.1 9.4 8.8
N Lys. . .
- Vs 5.5 4.4 5.0 5.9
5 - Met. 3.5 2.8 3.0 2.8
ssentia
amino acids Phe. 6.0 6.0 5.4 5.5
(g/16gN) Thr. 4.0 4.7 4.8 4.8
Trp. 1.0 1.0 1.0 1.0
Val. 5.0 5.0 6.9 6.4
Ala. 9.0 9.0 7.8
Arg. 7.4 6.7 6.2
Asp. 11.1 10.1 10.5
ENERLE Cys. 0.5 . 0.6 0.5
Glu, 14.5 14.7 15.4
Non-essential Gly. 5.4 5.6 5.2
amino acids .
. 1.6 . .
(/168N) His o 2
Pro. 2.0 1.3 2.8
Ser. 4.5 4.0 4.4
Tyr. 4.9 4.6 4.6
it
Total 99,1 99.5 99.9

* Energy and protein requirement report of a “joint FAO ad hoc expert ;:ommittee”, No. 52.
(1973)

2 JLPRENELR 8000 1x FryE ket

Tab. 2 Growth characters of some Spirulina at a light intensity of 8000 lx

S. subsalsa S.maxima S. platensis 1926 | S. platensis 2340
TRE (0. D) 0.15 0.15 0.15 0.17
ilaj‘g%hase ¢)) 0 0 0 18
?fgﬁemial phase (h) 40 42 40 54
R (0. D) 5.8 6.8 5.6 5.4
%*Iﬁi‘fﬂon time (h) 13.3 14.5 18 23.2

AERBFHERSMN ERRERS (8000 1) FET, REMRKIERE K 4
KAIBRBAEEE (& 2), AT B R Kk, BEEREHER L, XHARE
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BART HBE E R EE R, IR R 5 & B, 5 8099, Bl AT Y.
KRS 12 000 x Y, RFEGEERERKEEBEZREBEERACE 3), £B A
KABNE KRB R, BB R K, IR TESE 1926 12340 Xp/4~Fr, ZERIMOERE
BT, DTS 3 M4 6L,

3 LEBRERELA 12000 Ix THERRH

Tab. 3 Growth characters of some Spirulina at a light intensity of 12000 Ix

S. subsalsa §. mazxima S. platensis 1926 | S. platensis 2340
I*Eﬁia&lgconc. (0. D) 0.15 0.15 0.15 0.15
Lﬂais%hase (h) 0 0 0 0
atI-EEEIx%(;lﬁemia1 phase (h) 27 33 33 33
ﬁﬁmcgonc (0. D)) 8.8 7.2 6.8 6.0
gﬁﬁfjion time (h) 8.4 11.0 11.8 14.8

FEBFEHERKYE FA Zarrouk F1 M-Ss JFREAD, LIRS FIKRMEFRE
HJ NaHCO, H 16.8 3% 8.4g, £ 8 JRF] 4g, 3k 4 P FrE, X 3 MR REB AT XL LRy,
XEERERH (B 2-4), Zarrouk HFFEX 3 MEBEMRET, ARBEFEN X LEBEE
MEHEAER, AEWNEEAR, HFEREZEWE/, HHEEREZERE X
FEMEREROBEYHHNARE, IREPETBRBEE. A4+ HEFRENER
EZE NaHCO; I EAR, Hik, M-Ss $EFHREN N.P.K SBUHIE T Zarrouk
Bigrdk, REEFRBE LRBNERKN., PHPHARREET, MREEHY, BHTEH
REHEMBERKENRS, A REIREIEM,

CO, MEFRERERNBE EIHBAEK, 25% M5%CO, NEHT, BhF
BIEBRER BN 4 Prn. E—ERKERE, Co, MEEHRNHE BEMN . NBEX,
BFRM AR AR 52h, EEE, FilbiaR, A REERKE, (B pH E TR, &
BRI 8.4 ERE] 12, B AREBREREE AR pH I E 8119, AT RSHHEH
YiE kAR, B RNFEERD & oH

T4 CHEABRMETRERHRR
Tab. 4 The effects of CO, on Spirulina subsalsa

CO, KB . PH ERBENE | R BEKE
i Py Duration of (.?eneration Max, conc.
CO, conc. Imitial ol growth (h) time (h) (0. D)
Air 3.4 12.0 52 13 2.0
Air 4+ 2.59C0O, 8.6 9.2 102 8.7 6.8
Air 4+ 59%CO0, 8.6 8.6 96 8.8 6.8

1) BEEERARR.
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BA 2.5% F1 5% CO, [ A KRR AL BT, A% pH 7€ 102 h PYEH 8.6 F
7% 9.2, TiJS2E 96h P pH HFEAA, T+ HE. HRER CO, BIEAHE MR
AN B EME% pH KOG M, M 35 0 R A

$RIR38, 0L NaOH ft# NaHCO,, 378 CO, i pH % 10 DI F, RS A2, 1
ST, BE5 NaHCO, MM, FRAIETHRMER, BRRE GRFID. B
RTINS, CO, F1 NaHCO; M RAEsEe itk X TR R A &0 B AR AR
o -
RSEASHRER WET 3 MEEEORSRENTRRLFE (&5, &%
B SRR A R A IR R R A A TR AR N M, BT ARBERRE, RS
e & WO VE M BRI, (L S TR e MR IR BE AR AR AR BE S B ST Spirulina plasensis
(GOM) Geitler B34 BUATEHE, SRATHOL: BB,

x5 MERDESEBCETRE)NEFRER (PR

Tab. 5 Photosynthesis and respiration of some Spirulina

Y ® ® @

S. subsalsa 0.8292 5.5971 6.4263 13
S. maxima 0.4300 5.1613 5.5913 7.1
S. platensis 0.3228 5.2009 5.5237 5.8

* @ BEPRE Oxygen uptake in the dark.
® X Ti& Oxygen evolution in the light O,, mg/g-min.
® =1+2; @ =10+ 2)%)

it [

X RABEE IR K E, EER Y M 4 MHERIFM—EA: EFRNEEREE, 3t
WHEREREREGETREL L, MNARENSHHEE, AFBEENERNES
H AR EE R, MaRM 3 TEENERRERHALREMFEET, R IEEEN
ERBEEMREURER RS, HIbERNHIE, R 5 KEZEORBER, BRI
AR LR IERS, AR X RN, B—TH, ERPIAFREER S HARELE
B 13%, X—HLBIRKE THMARMEBE RS, WRsHREINR &M, BT HERER,
{8 2 3T B, R /DT R, M INER AR R Bk, BB F G, B il —5
bR EREE,

LRTAY 4 FrEEFEE, NaHCO, WEBEEMMEY K (HEF 42 1 16.8g), K&k
AR, HEREREXEEFED, ERERAHE, HHAAZBESERMEEDER
FHGEREE. —RERBERZNEIMERT, BHHRYHRE LAET] 65°C, MRAIREE,
FZHREIER, BRABREEMETURERRREAHESHILT, MBEFIEEEN4KEE
R, B RO R LR Rt L h, B/AR R A RAR, YK MI R
RAER, DRHZIEFESRS R ILARES, RO IMAERNAR, BRIENERTET
G MBS RPN, AL AEZ BB R A KR 40—43°C AR # R,
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EBERE, SHBREGTREFEBER, TRRERKRBADHME, LREREEH
ZRMEHREEE LR, 8 0—5% 1 NaCl B xEDPeeR, FAREER, T
B S AR AR BE TS IR R (31—40°C) 03X 8 B ST A X A TR A AR A Jy R Eo 4t
BIEBEN TR ERAEN Y,
BEREEVARGRAMBELTE, LRXB ESENGTRERE NS, HEEAR
WORTIN T 3R B , R OO X Fh RV IE BE B A8 b — AR 2, TENL IR AR, AR RRE

BRI BT AR S BB, B BAOR, TEAT AU, IR SRR TR G R IR

FETKE,BHER. TR, AFEEER —FHETAREEFRVRRR ZEM, B3I
BERRESNRIPTHHEX ER M, MAIBERERKEE, SIRERE RS
RTRBEEE B zE M ARbSERS, A BETEREH, 28R,
BEERSFAHENER.RED AL B RIEMEY, BT RSB TR N T HEL
JEF G, ZEBEANETRERA RS, W& TES RS &R B3k iT kR
Fro SHIMRANESS 1926 F12340, EAKEFEHEAME, AR EANT S, NLRERE,
TARRAKREE IR, FJHRERZEM, FPREBEFVHRERERAEERE LR 4 R
BREAANSFEFREDER, REE—-ANEEKES BRE)DER, BEERE
Z%, REATXKERER.

— S IREY, TS EEEA N AR, NaHCO; R KE 4.5¢/L &
K, FRBHAER, XERMNOERER—F; ELARARNLKH, 4 NaHCO; [#3F 4g.
i, W AERKE —E W, ERHE, MAEERATREERKHZGE, EFRKERER
h, FEAGBRLTREDERNES, NaHCO, HABRBRRBDT 75%, EHEHZH%
£ RKAVRHIEF, A g R NaHCOs, 2R E DA EMEF, 480, NaHCO; &,
PRAIVE FIROET R, AIERRRIBEFHDONBET . L BATIANY% NaHCO, X
4g/L, N.P\KEE M-Ss HEFEMKE, HABEFNFRASEHTER. REF
R H ORI R, ST e 8, ZE 2 SME #FTE NaHCO; ZEHEE % 0.5—1g/L Z A,
ERITINA S NaHCO, HEMEE 4g/L DITHRATE, EAXFEHRMTIE R MER
BHRIBRIE, SR IET oH ERE FRENER, HEiRRENBL, mELT RO
B NaHCO;, s mis iR MR, BB R 2L,

g % X ®
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COMPARISON OF SPIRULINA SUBSALSA WITH OTHER
' SPIRULIN A SPECIES

Lin Huimin

(Institute of Hpydrobiology, Academia Sinica, Wuhan 430072)

Abstract

Morphology, physiology, biochemical composition and growth of Spirulinag subsalsa were
studied and compared with those of other Spirulina.

There are no apparent differences in protein content, amino acid composition and con-
tents of several pigments among S. swbsalse, S. maxima and S. platensis.  The genera-
tion time of §. subsalsa is 8.4 hours. This growth rate is higher than that of any other
species reported in the present paper. The generation times of S. maxima, S. platensis 1926 and
S. plarensis 2340 are 11.0, 11.8 and 14.8 hours respectively. S. subsalsa exhibits a wider to-
lerance of temperature and salinity, and is easily harvested with simple methods. Both rates
of photosynthetic oxygen evolution and respiratory oxygen uptake of ‘S. subsalsa are higher than
those of S. maxima and §- platensis. The potential of improving the medium is discussed.

Key words Algae, Spirulina, Photosynthesis, Respiration



