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Effect of micronutritional-element deficiencies on the

metabolism of Chlorella cells. (1)
——On the growth rate, respiration and photosynthesis——
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(Department of Biology, Korea University)

Abstract

Chiorella ellipsoidea cells were cultured in an iron, copper, zinc, manganese, molybdenum
or boron-free mediﬁnn. Physiological activities such as growth rate, reproduction, endogenous
and glucose respiration, photosynthetic activity and biosythesis of chlorophyll of the micro-
element deficient cells were measured.

In generaly, growth rate, respiratory and photosynthetic uctivities, and biosynthesis of
chlorophyll of the micro-clement deficient cells decreased more or less, compared with those
of the normal cells.

The growth of the algal cells in an iron-free medium werc retarded severely with the
chlorosis, and the photosynthetic activity of the cells decreased remarkably even though the
low content of chlorophyll in the cells owing to the iron-deficiency is considered, Therefore,
it is deduced that iron takes part in the photosynthetic process itself, possibly by its
participation in the photo phosphorylation coupled with clectron transport.

Respiratory activity of boron-deficient cells showed the most severe decrease whereas those
of the molybdenum-deficient cells showed very slight decrease in spite of severe growth

retardation.
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Table 1. Packed volume of Chlorella cells in the
microelement deficient medium.

(Ist subculture) (ml/Liter medium)

| increase

medium | Inoculation | 6 days later (~fold)
normal 0.225 4.00 17.7
—Fe 0.225 2.60 11.2
—Mo 0.225 3.24 14.4
—Mn 0.225 3.25 14.0
—Zn 0.225 3.45 15.3
—B 0.225 3.30 14.6
—Cu 0.225 3.75 16.6

(min)
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Packed Cell Volume Cu
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Fig. 1 Effect of mic.. :utritional-element deficiency
on the growth rate of Chlorella cells. The cells
were precultured in each micro-element defiicient
medium for 6 days before the inoculation.
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Fig. 2 Effect of micronutritional-element deficiency
on the reproductive rate of Chlorella cells. The
cells were precultured in each micro-element
deficient medium for 6 days before the inoculation,

16



Apr. 1967)

BERANA L #ETRY T BEGGE oY 4
RE B4 @483 . Fe—guZ ol 4 2}
MR b AT EEEEE 992 2 thgo)
Mo- RZE =2 Mn, Zn, B 59 HZES 42 v &
o B8RS Jdyn Co—@ZEAA = ERERE) 5
F EHI ol Yot ERI =T MEITRS
Chiorella 9] #: o] pBaH 1 @S oz 4 Fo)
Ad"ets 48 ¢ $£7 9leh

T e BEEE METEY BT o=m @y
S ETEY = Fig. 264 ni ule) 7o) fEmm
B [ETw A2 Ml AREEES v 23 g
M et gdeh Bl AEREEY s 45 Fe—gt
ZHEAAYE Mo, Mn9) Jige = M) EitE B
Be e 29a W)z & WiEe e
Ty BEH-E RV R £ WA ST A
g4 HAHE EEe Jeu g

HARC| PEOR ) WAEEEN O|X MMTES &
SHR . #EIHRY S LK Chlorella 41
Ko £REECL MM ol d B EH [T
T2 #REAJAE7E welad MTE RSk
o KA FREES #lEstd o RS Figs
%} Fig. 44 2z zA3519 <},

Chlorells  #iMS] H&HEES Fe—§iZ Mo A
V4 da ERMES RARES & 6~7%d R
@3t et 2 wHge] Cu-, Mn-, Zn-HZ Ml I8
e o] 5 BT EAMES EE SRS 2
Ad wld @A Wt e Mo-gTm
Mol Qlel M= osgass] (BT =E ke
fEe] T 1vh] aAska geted.

Chlorella #iH22] WA Fig 404 3% nl o}

Q02 )
3ol ,__ -~ Pnotosynfheswr_
20
10
- W

Nor. -B ~Mn -Zn -Cu -Mo ~Fe

Fig. 3 Comparison of photosynthetic actiuities of the
micronutritional-element deficient Chlorella cells,
which were grown in the micro-element deficient
medium for 11 days through second subcuture.

Lee, Chin, Sim: Effect of Micro. element defi. on the metahol. Chio. Cells.

7

17
Qo
250 B Endo. Resp,
Cl_ Glucose Resp,
201
15
(Lo o
.s;l
o]

Nor. =B  -Ma =Zn -~Cu ~-Mo -Fe

Fig. 4 Endogenous and glucose respiration of the

micronutrifional-element deficient Chlorella cells,
grown in the micro-element deficient medium for
which were 11 days through second subculture.
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Fig. 5 Effect of micronutritional-clement deficiency
on the biosynthetic activity of chlorophyll in
Chilorella cells. The cells were precultured in each
micro-element deficient medium for 6 days before
the inoculation.
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