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ABSTRACT

Chiorella ellipsoidea cells were cultured in a phosphate, magnesium, sulfur or
potassium-free medium. Some portions of cells were taken out at intervals during
the culture, and physiological activities such as growth rate, reproduction, photo-
synthetic activity, and biosynthesis of chlorophyll of macro-clement deficient cells
were measured.

1) Generally, growth rate, reproduction, photosynthetic activities, and biosynthe-
sis of chlorophyll of the macro-element deficient cells decreased more or less, com-
pared with those of the normal cells.

2y The growth and reproduction of the algal cells in a sulfur, or magnesium-free
medium were retarted severely with the chlorosis; the photosynthetic activity and
the content of chlorophyll showed the same tendency.

3) It is considered that the decrease in growth rate of macro-elemnent deficient

Chiorella cells is due to the decrease in photosynthetic uwctivity owing to the

decrease in chlorophyll content of the cells.
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Fig. 1. Effect of macro-element deficiency
on the growth rate of Chlorella cells. The
cells were cultured in each macro-element
deficient medium for 5days.

Table 1. Comparison of the growth rate of Chlorella cells which were cultured in each
macro-element deficient medium for 5 days

Division ’ in(%ﬁlt{l:r? :ftlirvf?lzgl;s Grfg’r;ﬁsfate ‘E’?glpgg‘stfori
(mi/0) (mi/l) / (%)
Mg-deficient 0.5 2.8 5.6 45.1
S-deficient 0.5 3.3 6.6 53.2
P-deficient 0.5 5.3 10.6 85.5
K-deficient 0.5 5.5 11.0 88.8
6.2 12.4 100.0

Control 0.5
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Table 2. Comparison of the reproductive rate of Chiorella cells which were cultured in
each macro-element deficient medium for 5 days.

Cell number Reproductive Comparison
Division inoculum after 5 days rate with control
(X10%/m!) (X10%/m?) (times) (%)
Mg-deficient 2.2 11 5 37.3
S-deficient 2.2 17 7.7 57.6
P-deficient 2.2 25 11.4 84.7
K-deficient 2.2 27 12.3 91.5
Control 2.2 29.5 13.4 160
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Fig.2. Effect of macro-element deficiency
on the reproductive rate of Chlorella cells.
The cells were cultured in each macro
element deficient medium for 5 days.
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Table 3. Comparison of the photosynthetic
activity of Chlorella cells which were cul-
tured in each macro-element deficient me-
dium for 5 days.

[Vol. 13, No.1

Table 4. Comparison of chlorophyll content
of Chlorelia cells which were cultured in
each macro-element deficient medium for
5 days.

Photosynthe-

Chlorophyll  Comparison

: Comparison
Division ;Igﬁvity with control Division content with control
(QO,) (%) (OD660) (%)
Mg-deficient 21.8 27.5 Mg-deficient 0.10 28.6
S-deficient 55, 2 62.5 S-deficient 0.15 42.8
P-deficient 60.2 75.0 P-deficient .29 82.8
K-deficient 71.4 87.5 K-deficient 0.31 88.6
Control 80.0 100 Control 0.35 100
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Fig. 4. Effect of macro-element deficiency
on the biosynthetic activity of chlorophyll
in Chlorella cell. The cells were cultured
in each macro-element deficient medium
for 5 days.

Fig. 46 4} 23 9k} 2r¢] chlorophyll &
BE 4ifeel 4 vhebd wpsh ] K-, P,S-,
Mg-¢] o 2 ODy} {£ 5 ol 0], Table 4
U4 B ke el Ssi Mg T Kl
A Apek #1IEe) chlorophyll 4 &S HiRE
of Mgkl #% 42.8%, 28.6%2 K-P-
BLZES fostel WiED STE elim
el HAEAEY KT chlorophyll 44 e
BT Aol ol 22 MHFIMGFEE R F 1 g}

o}
zEe] JHe 2 TS » =g

fEEe

P-,Mg-,S-,K-59 &g
VEbE AR, M, B S, ARE
ol e Ao fEdFismo 2 wol Chlorella
MRS EWR 4AFL 58 olE £RrE
7V LA AT et

Pe &%, E4H 3 SEEY %R 8o
ol el vk MMERE Zen iz
B Fed et o WEY 4T B
A medium o 27 Xe ¢

sphater} fi:4fi=] o) o ghc}.

inorganic pho-



March, 19753

Miyachiss} Tamya(1961)% o]®] RNA
v polyphosphates] Aol fHfi=lE P}
surrounding medium®] inorganic phos-
phate® Fo i g ¢ 0 v gz
#F 5(1966)2 phosphate] Py} DNAwW
protein ARl ztedelA] 2L wal w9

» PO Bz BR MRS B %E AR
—"’1 % 2Bl KIES HER 4 EEE
F 407 Ao w A=),

Mgt chlorophylle] #g mpoz %o
el BfRSH WoKkibsy Al Mste
B RS FHEEY B sk 5 ue
AR B#EE /MR gloh. Galling(1963)
< Chlorella pyrencidosa® Mg G5 By
o &S] fiflsel DNA 2 protein
Aol HER S BZad = Mg: A
Y3t #ET WREER HeEste ribosomed)
B R4 == (Bonner, 1965), =3k po-
Iyphosphated] 4| DNA, protein 3 RNA-
polyphosphatefi & 24 8] #9] it =
Mgrt %84 sle2 (%%, 1968) Mg 2
Foll slelAe] AR BEE ATFd Eane
AR Asch BEAENA A% EE
fLRR] vebvtar ¢l4-& Budinest Ho-
ward(1959), Yamaguchi®} Lorenz(1960)
o] A whel o] Mg fzozw Ht
chlorophyll &ike] s g W Fo| =
e LETE BT Byl Hele] A% AR
EEE JelhiAx DNA, RNA, proteing
Beoll oy st AFAY EHiEs o B
TASE BEEA chlorophyll&mkel R}
FEL FRo 2 Agasit

]

Chiorella ellipsoidea?d -
Shar B RG]
#shg ot

1) g, HpEsEe K-, P-.8
A R HREs A £REEL S48
E HREs] Al @Ad vdehige.

- Mg- z R JHew EE) Addzed
oo, ¥ELEE 8, XElEs K-, P-,S5- Mg-rZz 2 e

Chang & Lee: Macronutritional-element Deficiencies of Chiorella cells 35

St A&uql, ®E 2954 amino acid
o R Kol =9 % hormonedl ¥ o}
Al ¥ QR E-8] B EFelS = shvk. o)
o] S{t&¥ 43 -SHIL &% o &) 7lx) B
v EEEIR EEY Kae) JxE SET il
dAe q87hA FEHE DERHYY &R
2 AREEES FU8te Aoz A4,

T Mg GZE Hate & =2 a) &=
T BELBEE e 2gle) FERFE B
A= BHEsEA 2

K+ Latzkos} Mechsner(1958) 7+ K&z
Chiorella vulgaris S Y& KA BEES
b KIES HES WET vk 9o, Lmy
L8 AR B SR o)) fUBE 4
gv £EN FNE AT B8 HERE
7t AR ARkl ol AT vk =
B R Al A R BERYEE 9
A g3 o8 FEEY Bl %EHe 99
amino acidZ v protein& ol % BiEL
e Adeg ¢HRAa gk Ko g2
VEbE AREEY XAKEY ETE M
B Al A HEASS #RE pEese
#=8B (Hewitt, 1963)2 423},

ol & HBICES MM Aol Ae] 4 HAY
BRI Mt SETHE BZ My 48y
kL 24 HELS $ sl

g Chlorella #iHES] % £ v)a K,P,
S,Mg% £BTE HEEY BzmRd Kb
o BATE wel HEER HErel MEE ol E
LEILE I £HAM T RPN B2
Bl A8 B5REst MERPSel A& el #
T AMLER FRo| LEEsH

E

HHE 8 P Mg, S K59 Mgk £4 e gzs s g
—ERe HilE FEeld AR, REE, FHE B, LARESTE WEL

53] Mg-9} S-#hZRdl

2) Chiorella fife) Joiriked] ETE &= £ FRNS shirt chlorophyll &9 Wil 3l



36 KOR. JOUR. MICROBIOL.

(Vol. 13, No.1

o A EE SREES EEG EEeR 44A.

51 H

1. Bonner, J., 1965. Ribosomes in “Plant Bio-
chemistry”(J.Bonner and Varner J.E. eds)
2. Burdine, H., and Howard, W., 1959. A
study of Mg-deficient chlorosis in certein
varieties of green celery. Press. Amer. Soc.

Hort. Sci. 74, 514—525

3. Emerson, R. and C.M. Lewiss, 1939. Factors
influencing the efficiency of photosynthesis.
Amer, Jour. Bot. 26, 802—822

4. Epstein, E., 1965. “Plant Biochemistry” 438.

(J. Bonner and J.E, Varner eds.)

5. Galling, G., 1963. Analysis of Mg-deficiency
in synchronized Chlorella. Arch. Microbiol.
46, 150—184

6. Hewitt, E.J., 1963.“Plant Physiology” (F.
C. Steward ed.) Academic Press I, 137360

7. Latzko, E.,and Mechsner, 1958. Natwrwissen-
schaften 45, 247

8. ki, 8=, 1968. Chiorellaffifn®) i,

X

HES D EIEY Al Ay Mgy gz
. Kor. J. Bot. 11. No.1

0. Ak, TUHERE., 1966, EEEGRZ Eob] glol A
o) Chlorellafifin® WML &HS B, Ko
J. Bct. 9, No.1—2

10. Miyachi, S., and H. Tamiya, 1961. Distr-
ibution and turn-over of phosphate comro-
unds in growing Chlorella cell. Plant and
Cell Physiology 2,405—414

11. Tamiya, H., K., Shibata, T., Sasa, T., Iw-
amura, and Y., Morimura, 1953. Carnegie
Inst. Wash, Publ. 600,76 : H'=EHE, ¥E4E
WL, 74(1965)

12. Wiessner. W., 1962. Inorganic Micronutri-
ents in “Physiology and Biochemistry of
Algae”(Lewin, R. A.ed). 267-286.

13. Yamaguchi, M., F.H., Tokator, and O.A.
Lorenz, 1960. Mg-deficiency of celery, Proc.

Amer. Soc. Hort. Sci. 75. 456—462.



