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Abstract-Photosynthetic particles were prepared from the blue-green alga 4nuharna uarubrl~s grown under 
two different hght condmons Photosynthetlc actlvlty of particles from fluorescent-hght-grown cells wds lower 
than that of particles from tungsten-grown cells The photosynthetlc actlvltles of particles from Ruorescent- 
hght-grown cellscould be Increased by movmg these cultures to tungsten hght The extent of recovery depended 
on the ratlo of fluorescent growth to the tungsten growth period It wds concluded that the difference m 
photosynthetic actlvltles between tungsten and fluorescent grown cell-free preparations 1s more hkely due to d 
lack of red hght rather thdn to disturbance of pigment contents 

THE MANUFACTURE of NADPH and ATP m photosynthesis, grana development, and 
biosynthesis of chlorophyll have been shown to depend on light I-3 Artificial tungsten 
light was first used by Warburg for the cultlvatlon of algae Recently, fluorescent lamps 
have taken the place of tungsten light, for they emit much less heat and cause no 
significant changes m mcubdtor temperature Growth studies indicate that fluorescent 
lamps are suitable for artificial lllummatlon of algae However, It IS important to know 
whether fluorescent light influences Hill reaction and photophosphorylatlon actlvltles of 
the algae in d special way 

The present commumcatlon reports the effect of light source for the growth of a blue- 
green alga Anabaenu var&ll~s on the Hill reaction and photophosphorylatlon actlvltles 
in cell-free prepdrations 

RESULTS AND DISCUSSION 

The first observation revealed that Anuhaena uarmhk growing m fluorescent light 
possesses only 50-6074 photophosphorylatlon actlvlty of the organism growing m tungsten 
light (Table 1) Hill reaction activity of particles from fluorescent-light-grown cells IS 
30-5074 of that of particles from tungsten grown cells m SIX experiments (Table 1) This 
clearly indicates that fluorescent light IS less effective than tungsten light m producmg 
competence for both photosynthetic phosphorylatlon and Hill dctivlty 
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After cells hdd been grown m fluorescent light for 4 days, the Hill actlcltj of particles 
from fluorescent hght grown cells could be mcredsed from 30 to IOO”,, of that of pdrtlcles 
from tungsten hght grown cell5 b\ rnovlnp those cultures to tung<tcn hght The extent of 
Ic‘CO\Cl \ ckplld\ 011 the I ‘II10 01 the y o\\ th p!l Id\ spent Ill tllloltxcnt md tUllg4tLll hght 

(Table 1 apt5 3-6) -I d,iys fluorescent-l dLl) tungsten gro\+th gl\es pLtt ticks shoalng 
6@~70”:, of the actlvlty of those obtamed from org,mlsms glown in contmuous tungsten 
light Slxt) hr fluorescent-8 1 hl tungcten grab th gives pdrtlcles with 80 IN)“,, H111 actlvl ty 
of the control Pal tlcles from fluorescent-light-grown dells were usu,tll~ les\ ,ictl\e In Hill 
re‘tctlon ,md photophosphorvl,ltton C~ctlvltlc~ thdn p,u?lclc$ from tungsten-light-gro\?in 
cell, HoRetcl pa tlclcs 11 om 4 &I! \ fluol escen t 1 &I> tungsten-light-gl o\\ II cell7 possess 
W’,, of the photophosphol jI,ltlon ‘tctlvlt) and 60 70”,, of the Hill ‘lctl\ltj of those IIom 
tungsten-light-grown ccll~ P,trtlclc\ ft om 60 hr fluorescent-8 I hi tungsten-light-grown cell5 
are ‘tlmost ,i\ actl\e ‘I\ tho$c from contlnuouS tungcten-hght-grown ~11~ (T<iblc 1 ) 

Expt 
h0 Light source for gron th 

Ml dCtl\‘lt) 

(pmol TPIP reduced,mg 
chlorophyll, hr) ( “:,I 

ATP synthesized 
(Apmol PI mg 
chlorophyll hr) (“J 

Tungsten 
Fluorescent 
Tungsten 
Fluorescent 
4 day9 Fluorescent- 
I day tungsten 
Tungsten 
Fluorescent 
4 days Fluorescent- 
I da) tungsten 
Tungsten 
Fluoreswit 
4 dars Fluorescent- 
I day tungsten 
60 hr Fluorescent- 
60 hr tungzttn 
141 hr Tungsten 
141 hr Fluolesccnt 
60 hr Fluorescent- 
8 I hr tungsten 
141 hr Tungsten 
141 hr Fluorescent 
60 hr Fluorcscent- 
Xl hl tungsten 

104 100 711 100 
43 41 796 56 

202 100 5112 100 
85 32 71X 55 

135 67 
176 100 
86 39 

460 100 
260 51 

I IO 61 420 91 
220 100 3 no 100 

71 14 2 10 60 

145 66 
280 I 00 

81 Yl 

230 8’ 400 x0 
260 100 600 100 

90 18 450 74 

27.5 1 OS 550 97 

330 

500 100 
260 S2 

00 

Hill .Ictl\lt) to\\,it do NADP b! p,trtlclc+ II om tluorcscent-light-gt o\\n cell\ I\ onl! h,ilf 
of &it bq p‘11 tlcicb f~ om tul7g~ten-llght-glo\~ II cella Fmall> p‘u tlLles horn 60 111 iluolcwnt- 

60 hl tling4ten-light-gln\\ n ccll5 ‘Ire 44 ,ictiic in lcducitip Y4DP ‘15 thaw from Lontinuous 
tungsten-ltght-gloun cells (T,ible 2) 

Figure 1 showc light 5aturatlon curves for Hill reactron actlvlty of tungsten-hght-grown 
and fluorescent-hght-grown 41uhue~zu particles The Hill dctlv1 ty of particles from tungsten- 
ltght-groun cells exceeds th,lt of p‘u-ttcles from fluorescent-hght-gro\\n cells ovel the 
entire range of hght mtensttlc< employed 
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The difference m HiI1 rextlon dnd photophosphor!Litlon .\ctl\it?, bet\\een cell-flee 
preparations from tungsten-light-grown dnd fluorescent-light-glown cells cannot be dttrib- 

uted to the disturbance of chlorophyll and carotenold content5 since dbsorption spectra 
of the two types of particles showed no slgmficant difference m pigment content Instead, 
this difference m activity IS more likely due to a lack of red light since tungsten light 

TABLE 2 EFFECT OF LIGHT SOURCE FOR GROWTH OY RATF OF NADP+ RHXICTIO~ 

Expt 
No 

1 
2 
3 

pmol NADP 
(reduced/mg 

Light source for growth chlorophyll/hr) (“3 

120 hr tungsten 68 100 
120 hr RuoreuLent 36 53 
60 111 tluol\\cinl- 

60 ht tuna\ten heht L L 67 99 

Reaction rmxtures contdmed III {cmoles 10 phosphate buffer (pH 7 8), 70 NdCl, 
1 2 NADP+ , 90 MgCl,, saturating dmount of ferredoxm and Anabaena particles 
contammg 20 k(g chlorophyll m a final volume of 3 ml 

completely restores the photophosphorylatlon and Hill actlvltles of fluorescent hght grown 
cells (Tables 1 and 2) Particles from organisms grown for 60 hr m fluorescent light 
followed by 60 hr m tungsten light give the same rate of NADP reduction as those 
from organisms grown m contmuous tungsten light Furthermore, the light saturation 

I 0 Fluorescent-light- grown portlcles 

Light Intensity, klx 

FIG 1 LIGHT SATL’RATION CLRVF OF TI UGSTFY-LIGHT-GROW\ AVI> FLUORFSCFYT-LIGHT-GROWN Anaham 
I'AKTICLtS 

Sp act aas expressed m terms of inno TCIP die reduced,mg chlorophyll/hr Assay of TCIP photo- 
lcductlon 15 described m the text 
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curve of tungsten-hght-groun-cells prepCuC~tlon uCt4 quite different fl om that of fluorescent- 
hght-grown cell prepaldtlon\, suggesting that the defiaencq 1s m or very close to the 
photochemlcA act 

G~o\~th experiments (datCl unpubhshed) hd\c cst,ibhshed that 4 I LIJ rtrhllra grows equ‘illy 
well m tungsten nnd Ruoresccnt hght ‘md It maq be concluded that the Hill rextlon’ 
,tnd photophosphol \iI,itlon are not growth hmltlng 111 th14 org,lnlsm 


