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Effects of Different Extraction Media and Reaction Mixtures
on Photosystem II Activity of Spinach Chloroplasts
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ABSTRACT

This work deals with different extraction media and reaction mixtures on photo-
system I activity of Spinach chloroplasts. The photoreduction rate of ferricyanide
which extracted with four kinds of extraction
media; S-Tris-N pH 7.2, 8.0, S-Tricine-N pH 7.2, 8.0, was measured in five kinds
of reaction mixtures; S-Tris-N pH 7.2, 8.0, S-Tricine-N pH 7.2, 8.0, 0.05 M-Tris
pH 7.2. The extraction medium which shows the highest photoreduction rate
was S-Tris-N at pH 7.2, and S-Tricine-N at pH 8.0.
§-Tricine-N pH 8.0 showed the highest rate. On the complex effects of extraction

and DPIP by intact chloroplasts

As to the reaction mixture,

media and reaction mixtures, the highest photordeuction rate of Hill oxidant by
intact chloroplasts was obtained by S-Tris-N pH 7.2 extraction medium and

S§-Tricine-N pH 8,0 reaction mixture.

The second highest activity was obtained by

S-Tricine-N pH 8.0 extraction medium and reaction mixture,

22 |

ERpe EEEE SR BETEA SOEY
HER WoEel A3 BB R Aok LAR BRI
9] BgEe Hill(1937)4] #kshel mhiIEskite] & B
Fa4d FEfesle BETIZERS fEXe ENSZ
Arnon 5(1954)¢ #hetd] M IERKERS REml F
Fiol WEEZ® F =z MHEHES #MR=2 3 FEd
T ek

Emerson(1943)e]] o]¢] Duysens3-(1954, 1962)¢] &)
s}l pigment system I 8] Pl 4 RiEEXS &
o BF BESE XRS E9 koRE EER D
Tl pigment system II¢] reactive photocenterd]
A Bl fkstd BEs e deR] MRS HESR
.

o] ¥ ERFEFRS X7 19 BFMEERL o= #E

s g A m et RIS ETFEERE <4
= KMk RMEC S0k RFRIT ERE #iFA B
I Hoes HIlRE EEmel BEES nt =Ry
B Zaipd PUESA(Katoh, 1967; Cheniae,
1071; Yamashita, 1368) =& o" @HS EfhKet
WFEE BERE Sot RESRAA] ik
ke LELEE kel HAsd g
(Chenjae and Martin, 1972; Katoh and San Piatro,
1968, 1972; Kimimura and Kato, 1972;
1972).

2 ol gk A oA HHEERES il
Hyy EEE PIES) B dbBiEse RERR 8
e Wmgd =l Aifgslch. ez Tris,
Tricine, potassium phosphate, sodium phosphate®
2] buffers] sucrose, sorbitol 452] ##H¢} KCl, NaCl,
MgCl,, NH,C1 9] Bf, it cytochrome, EDTA,

BE S

Huzisige,



Korean Jour. Botany

ASC, BSA, PEG &% fHinshe] iiss] fMbgLH=
stz ol FERr EHEEI(HI oxidant) o} HE4REe BER
£ Findt A2 RKEBEHL=E st LEBH Bt
HEs T 3=k

WS S Y = BECL EHIERRS) RbE
By G WA & B BEste] Yamashita3 (1968)-2
EBEQ©.8M)e] Tris(pH 8.0)2 HEBEHE= $4 =
HO08l #F/ 0 Afel 8] TFHEESR HEEMEM] ek
wola sl enl, Good (1962, 1965)2 IEHERS
MRS bufferz AL Tris® vl Tricinee] uncoup-
ling F /|l Wh=Elv 5o B pHoll Aol [HEE
el Bedsks f8% 9 gdek Fry(1970)= 0. 1M
photassium phosphate(pH 7.5)% buffer2 -2 =
sucrose(15bar) =+ PEGQ0%)v PEG(0%)-+
EDTA(0. IM)-& #inst WS shibdi=s 488
B A% &4 32%, 7% 100%Y RBTEEE M
4<% #HESFAT. =3 Egneus(1972)& sorbitol,
KCl, Tricine(pH 7.3) 3RS mMHEEEANA bufferd
phosphate(pH 7.3)2 &Sl x RRBTEY B}
el e #BET 6 v

EEE o]H T BEEL HEed
FERE T gl Tris? @ Tricine®$ buffer=, 3}o] IE
fhin mhHR 9 FEEEWe] ferricyanides} DPIPY
EERA vld e EL T kG =3 Rk
ifte] aginge] fk3t EEEES LS AFgd.

#7H 8 A%

1) Eiime| il A TRX ¢2
=R OTRES FE2 % Incue® (1973)8] Fik
£ gEs Hgd e FEes A A RS
m&f}ﬂﬂ(Dlag. 1.

A FER-E Friehe] KkEE Al B3 Y10g2 40m!
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) 1) Tris(hydroxymethyl)-aminomethane
2) N-(Tris (hydroxymethyl)-methyll-glycine
3) 0.4M Sucrose-0.05M Tris-0.01M NaCl
4) 0.4M Sucrose-9.05M Tricine-0.01M NaCl
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Diagram 1. Procedure for chloroplast

extraction*

* All procedures were performed at (0~4°C,
in dark.
** Tsolation Media :
5-Tris-N(pH 7.2, 8. 0).
] S-Tricine-N(pH 7.2,8.0).
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BIF-L REREE BEsrl 9std  CulS0, fRFIHK
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3) Aging Effect
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Ferricyanided] YRRzl 714 2 HBHEEE
S-Tris-N pH 7.2 2%, =d] kaled S-Tricine-N
pH 8.0, S-Tricine-N pH 7.2, S-Tris-N pH 8.09]
&% 90.5%, 72.3%, 65.0%2 LBEHREL ngch
KEB# 24 JETE A4 =& AL S-Tris-N
pH 8.0¢17, =¢f [kt S-Tris-N pH 8.0, 0.05M-
Tris pH 7.2, 8$-Tris-N pH 7.2, S-Tricine-N pH
7.27F &% 74.8%, 67.3%, 44.6%, 36.3%2) JEET
BE mgch

Ferricyanidesh F—t #5208 ABESA
sl DPIPY i@z Table 28 .

DPIP, JeifmaEe] 7ba4 & fHEMRE ferricya-
nide ¥:3EFTe) ZEet stalslxle S-Tris-N pH 7.2
Qo= 24 Hisbe S-Tricine-N pH 8.0, S-Tricine-
N pH 7.2, S-Tris-N pH 8.00] 4% 85.99%, 63.5%,
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Table 1. Effects of extraction media and
reaction mixtures on ferricyanide
photoreduction rate

Rate of photoreduction of
ferricyanide (¢ moles K;Fe
(CN) 6/mg Chl. 15 min.)**

Extraction Reaction S-Tris-N S-Tricine-N Q’IQE}:[

media mixtures* pH7.2 pHe. 0 pH7.2 pHR. 0 pH7. 2
o pH 7.2 19.0 32.5 12.0 46.0 27.5
STrisN o1 80 140 19.0 11.5 25.0 19.5

. _pH7.2 135 23.0 12.0 28.0 22.5
S-Tricine-N ;g ¢ 0 15,5 20.5 15.0 40.0 24.0

* The reaction mixtures for ferricyanide conta-
ined in final volume of 3.1m!: 50ug chlorop~
hyll, 2.5¢ moles ferricyanide, 0.05M Tris-
STN or 0.05M Tricine-STN or 0.05M Tris
solution.

** The activities of ferricyanide-photoreduction
were assayved at 410nm, 20°C, and illumination
of 30, 0001lux.

Table 2. Effects of extraction media and
reaction mixfnres on DPIP photoreduction
rate

Rate of photoreduction of
DPIP (x moles DPIP/mg
Chl. 6min)**

Extraction Reaction g 1 . N g Tricine—N %IggM-

media  mixtures* pH7.2 pHS.0 pH7.2 pHR. 0 pH7.2

pH7.2 21.0 28.0 19.5 30.0
pH 8.0 12.5 14.0 10.5 18.0

22.0

S5-Tris-N 15.5

pH 7.2 14,5 19:5 1l.
pH 8.0 18.0 24.5 13.

19.5 17.5

S5-Tricine-N 26.0 21.5

i

* The reaction mixtures for DPIP contained in
final volume of 3.02m/: 10xg chlorophyll,
0.3% moles DPIP, 0.05M Tris-STN or 0.05M
Tricine-3TN or 0.05M Tris solution.

**¥ The activities of DPIP-photoreduction were
assayed at 610 nm, 20°C, and illumination of
30,000 lux.

58.5%% #ERLEE ndch

RiEEgezq XEx®Be 34 & AL &
Tricine-N pH 8.0¢]=], = f&ted S-Tris-N pH
8.0, 0.05M-Tris pH 7.2, S-Tris-N pH 7.2, 8-
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“Tricine-N pH 7.27F &% 92.0%, 81.8%. 70.6%,
58.8%%] JLETEE 2%
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4l S-TrisNo & FE&iEE MY SBE pH 8.04
A e Wfsr s sk, =% S-Tricine-N
o2 EHYE «E pH 72404 2:b pH 8.0414
2o BT VEREon, o & Good F (1962, 1965)
<] #|EHE vhot —FHE REREA BEE# pHAA
3EES Hd] ©]# & Tricined] #HE{EAL Trisurct
ekt A Ak ‘

RIEG#H > 2% 5 Tris-Na}+ S-Tricine-Ne|] =5
pH 8.0 4 ®& YETHES 2 Triss] FEuct
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Tris @ -Tricines] S pH 7.62.2 #H—3F e
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Jacobi(1959) & Tris buffer® #hiHshd 24Ffo] &
Bt A FA ERMGIA pH 7.83 pH 8.30.2 HhHH
AL & F& 50%, 100%9] &KFol veld& H|Esh
a1, o]# gt aging effect™= Tris#) {L85 HF= Wt
o] IEgERe] BFEZER EEFAL VebilE for-
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Hil Oxidant Extracticn Media

100 .- Fe(CN)S S.Trieine-N
-~ u ' S Tris-N
* — e DPIP S Tricine-N
O —0 S-Tris-N
-1
g9

Ftotoreduction Rale{e)

7
/

Fig. 1. Effects of aging on oxidant photo-
reduction.

The chloroplast preparations were extracted
by S-Tris-N pH7.6 or S-Tricine-N pH 7.6
as indicated. The reaction mixtures and
experimental conditions were the same as
Table 1 for ferricyanide or Table 2 for
DPIP except that the acidity was adjusted to
pH 7.6. The photoreductivn rate was
expressed as per cent of initial rate (at 0
time).

2 EEMAE b FIE, A 4R RBE o 4%
o JETaas] 4iEe] vebtow] Tricinew s Trisd]
A ferricyaniden vt DPIP«| A £ v| 553} aging effect
7F velite.

X TR MR B Bid fEH
olel A Mgy REERK XRI1Y Eid =4
= gl Ayl A% Aold. kRl FEEE
Tris-HCl 3 Tricine-NaOHE buffer= st 4 7=
STN HHBEH(S-Tris-N pH 7.2, 8.0, 5-Tricine-N
pH 7.2, 8.0)= MHHa A5 EHiE MR &% 8B
{t#|(ferricyanide @ DPIP)9] ¥EmESL w4 747
EEER(S-Tris-N pH 7.2, 8.0, S-Tricine-N pH
7.2, 8.0, 0.05M-Tris pH 7.2)61 4 fEels bkt
92k,

IR kT EREAS) RETEL HHEEEH
2 8-Tris-N pH 7.22 #H= HE&E S5 74
Zobg, S-Tricine-N pH 8.00 % #bsE Ref &
= otk KEEEOEZAE S-Tricine-N pH 8.09
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BEMNA FED HEE] A okl

i RESKY Hew Bl 98 g
Eand] BRbs LETHE-L S-Tris-N pH 7.2
st 5-Tricine-N pH 8. 0% REBEH N A MEDS Ao
b3 gobm 5-Tricine-N pH 8,002 iHse S-
Tricine-N pH 8.08] RIEHEHA A MEsd el ¥
L= Fobeh
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