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STUDIES ON ISOLATED CHLOROPLAST IN
SPINACH (SPINACI4 OLERACEA): EFFECT
OF CHANGE OF pH, TEMPERATURE
AND CARBOHYDRATE METABOLITES
ON THE RATE OF PHOTOSYNTHETIC
ELECTRON TRANSPORT*

Introduction

Tue carbohydrate content of the plant changes from
season to seasont and from one plant to snother’,?,
This variation may be related directly to the change
in the rate of photosynthesis®*. An imdirect correla-
tion between the rate of photosynthesis and the ]evel
of carbohydrate metabolites in leaves was 2]s0 repor-
ted®® Yamashita and Butler’ have shown that the
chloroplast activity may be inhibited by washing with
higher concentration of Tris buffer and by heat treat-
ment or exposure to UV, light. In this communica-
tion, the influence of the pH, temperature and carbo-
hydrates or their metabolites on the rate of photo-
s snthotic eleciron ftansport in spinach chloroplast is
reporied.

Materials and Methods

Isolarion of Chloroplast

Spinech (Spinacia oleracea) having soft tissue was
chosen and the chloroplast was isolated by a modified
method of Gee e! af®. Abouvt 20g of depetiolated,
deveined leaves were faken in 100ml of Isotonic
0:05 M Tris-HCl buffer {(pH 7-6) and homogenized
for 6 sec, after a 5 sec gop, it was again homogenized
for 6 sec. The homogenate was strained through 4
lavers of fine voile cloth and the filtrate was centri-
fuged at 250 x g for 60 sec at 4°C and the super-
natant was centrifuged agszin st 2,500 X ¢ for &0 sec
at 4°C, The supernatant was discarded and the
residue was washed with 0-05 M Tris-HCI1 (pH 7:6)
buffer and again centrifuged for 60 sec at 4°C. The
residue containing chloroplast was extracied into the
buffer. The chloroplast was subjected to microscopic
examination for their intactness after their isolation.
The chlotoplast preparation was tested for oxygen
evolution by Warburg apparatus® and for the activity
of succinate dehydrogensss'® to ensure that the prepa-
ration is Iree from mitochondrial contamination.

Absorption of Chloroplast

The chloroplast conceptration was messured in
terms of the chlorophyll by the method of Parsons sad
Schapiro', The absorption of chloroplast with varying
PH was recorded 1 SP 700 A Pye Unicam spectro-
photometer,

The Rate of Phorosynthetic Electron Transport

The rate of photosynthetic electron transport was
studied on the reduction of 2,6-dichlorophenolindo-
phenol as described by Vishniac!?, 7:0ml of 200 uM
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DPIP (pH 7-6) and 1-0ml of chloroplast (100 ug
chlorophyll ' ml) were tzken and the per cent transmis-
sion wes nieasured at 620 nm after adjusting the chloro-
plest blenk to 1C(®, trensmissicn. Tre stmple was
illuminated by 150 W ¢ Philips lemp® (250V) frcm a
distznce of 4-5 cms and the precaution was taken to
prevent heat radiations. The per cent transmission
was recorded 6 times after an exposure of every minute.
The influence of pH (72 to 8-4), the temperature
(20°C to 40°C) and the different metabolites
(0:0125 M) on the photosynthetic €lectron transport
was studied.

Results and Discussi

Microscopic studies showed that the intactness of
the chloroplast preparation varied from 75-80%%,
Photosynthetic oxygen evolution was shown by War-
burg appsratus Qolh =200 4 21-5 mm® of oxygen
evolved/hr/mg chlorophyll. Absence of ihe activity
of succinate dehydrogenase showed that the chloro-
plast preparation is free from mitochondrial ¢contami-
nation.

The absorption of chloreplast at A432 and 4675 is
maximum 3t pH 7-6. The rate of photosynthetic
electron fransport is 2lso found to te moximum at
pH 7-6. The mhibition of the system due to change
of pH fell off rather sharply on the 2lkaline side 2s
ccmpared to 8 more gradusl deching ¢cn tle 2zcid
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Fig. 1. Efect of temperaiure on fhe reduction of

2.6-dichlorophenolindophenol by isolated chloroplest
from Spinach,
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side, The rate at pH 7:2 and 7-4 was almost similar
to that of pH 7-6, The pH optimum agrees well with
the pH of the extract of the leaves. The maximum
absorption of chloroplast at pH 7:6 may be related
to the pbotosynthetic e¢lectron transport activity in
normal plants., Similar influence of hydrogen ion
concentration on CO, fixation was reported by
Werden et al'3,

The change of temperature also changes the rate of
photosynthetic electron transport. Figure 1 shows the
reductionr of DPIP by chloroplest is maximum at 30° C.
It 1s greatly reduced at temperatures beyond 34°C
and less tham 28° C.

Figure 2 shows the inhibition of photosynthetic
electrop transport due to different carbohydrate meta-
bolites (0-0125 M) and the maximum inhibition was
found to be due to citrate. The other metabolites
inhibit the reaction in the following order: citrate,
tartrate, sucrose and fructose. Neales and Incoll®
have reported the accumulation of sucrose in leaves
when the rate of pbotosynthetic reaction is reduced,
An increase in the concentration of sugars in the leaves
was also reported after the removal of fruits by Moss®,
The inhibition of chloroplast activity due to different
carbohydrate metabolites may regulate the photo-
synthetic electron transport reaction.
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Fig. 2. Eflect of different carbohydrate metwbolites
(0-0125 M} on the reduction of 2,6-dichlorephenol-
indophenol by isolated chloroplast from Spinach,
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LEPIDIUM SATIVUA, LINN.—A NEW HQOST
RECORD FOR ALTERNARIA ALTERNATA (FR.)
KEISSLER -
A scvrre lcaf spot discase is observed at Almora on
the lcaves of Lepidium sarivin, Linn, which [ater on
infeccts the whole plant. The discase first makes s
appearance as small oval discoloured lesions which
become irregular in shape with increase in size and
hrown in colour. A light yellow zone surrounds the
spot. Lowcrmost leaves of the plants along irriga-
tion channtls receive the infection fust,  Later on
sinuler symptoms e #l>o obsernved on the stem and
seed cout.  The discased portions of the spm and
seod are stenlizad (with @19 HgCl, solutiup) wnd



