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T'b is comilitmication emphasizes the nieed for conl-
tin1uouts conitrol of pH when macerating acidic plant
tissues for the l)url)ose of isolating tightly coupled
mitochondria. A useful device for such control is
described.

Mitochonidria capable of oxidative but not pl)os-
phorylative activity have been isolated fromli apple
fruits wlhenl either alkaline homogeniates (5) or l)oIy-
vinylpyrrolidone (PV7P) (1) was used to supl)ress
phenolic compounds. However, it was niot until a

pH slightly below 7, pluis 0.5 % I'VP, wvere used that
phospliorylating, "coupled" miitoclhonldria were ob-
tained froml the l)arenchymatous tissues of both pear
andl apple fruits (7, 8). Loomlis and Battaile (6)
have sinice slioNvni that PVP is less effective at an
ailkalinie pH. Wiskich (9) utilized an isolation
medium at pH 7.4, btut containing 1 % PVP, to obtain
apple mitochondria with respiratory colntrol ratios
(RCR) of somewhat less than 2. Hulmle ct al. (2)
reported results similar to those obtainied by Wiskiclh.

Tightlty coupled mitoclhondria (RCR's approach-
ilng infiniity) were obtained from pear tissues only
wlhen additional precautions were taken to control pH
during nmaceration. This was accomplished with the
device illustrated in figures 1 and 2. The surface of
the stainless steel screen (fig 2) has been grotund
slightly to provide shearing edges. Downward pres-

FIG. 1. Device used to macerate tissues under care-
fully controlled pH.
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FIG. 2. Schemiiatic cross section of the device pictured
in figure 1. The 12 mesh screen is positioned to suit
volume of material. A 25 mm screen height in a 160
mm diameter vessel has been used to maccrate 200 g
tissue in 600 ml of medium.

sure applied as the tissue is pushed manually across
the screen results in an effective rupture of cells and
a good yield of mitochondria. Isolation miiediumii is
maintained at a level slightly above the screen so
that the mitochondria and other intracellular mnate-
rials are bathed in the solution immediately upon cell
rupture. The pH is continuously monitored and held
within 0.1 pH unit of the desired value with ad(ldi-
tions of I MN IKOH. \Ve have found a p1l range of
6.7 to 6.9 to yield best results. Based on the earlier
experiments of Wiskich ct al. (10) Lance ct al. (4),
and Hulme et al. (1), we have successfully use(d anl
isolation medium comlprised of the followinig: 0.2. a
sucrose. 50 mM tris or potassiunm phosphate (ph1
6,8). 6 mliM EDTA. cysteine (2 umole/g tissuie) or
10 mni 8-mercaptoethanol, 0.5; % PVP (40,000 A\V)
anlid 1 ilmg/ml fatty-acid-poor bovine serum albumin.
A 3:1 (v/wv) prol)ortion of mediumli to tissuie has
been used. The extent of couplinlg in mitochondria
that may be obtained witlh this mletlhod is slhown by
the oxygen electrode trace in figure 3.

Ku et al. (3) have also isolated tightly coupled
mitochondria from tissues of intermediate aciditv,
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FIG. 3. Oxygen electrode trace obtained with mito-
chondria from parenchymal tissue of pear fruits. Re-
peated additions of 0.3 /,mole ADP are indicated by the
slant lines. Numbers along trace refer to rate of O.,
uptake in uId/hr. Reaction mixture: 1.5 umole sucrose,

60 Amole P. (pH 6.8), 30 gnmole a-ketoglutarate, 0.03
,umole DPN, 0.1 ,mole thiamiinle pyrophosphate, 3,mole
MgCl,, 0.013 umole CoA, 3 mg bovine serum albumin.
Final volume-3 ml + 0.03 ml with each addition of
ADP. Temperature 250.

such as tomato or melon fruits, by gently slicing the
tissues into the isolation medium with reference to
pH paper or a pH meter to monitor acidity. Though
effective as a gentle technique, slicing seriously limits
the number of cells broken and the consequent vield
of mitochondria. The shearing effect obtained with
a screen is also obviated as fruits soften. However,
reasonable cell breakage is achieved by merely press-

ing the tissues through the mesh.
It would be fallacious to imply that the procedure

described herein unfailingly results in mitochondria
with high or infinite RCR's. Too many unknowns
are yet operative; and, indeed, one must question
whether respiratory control is the ultimate index of
mitochondrial integrity. The capacity of isolated
m;tochondria to maintain respiratory control at ele-

vated temperatures, or to recover from damage, (un-
plublished results) may yet be a more sensitive index
to mitochondrial integrity than is respiratory control
per se.
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