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BRYF D 1-aminocyclopropane-1-carboxylic acid
(ACC)E&E & ACC synthase OEH D HIEHEICDWT

¥ H B X
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ON THE PROCEDURE OF MEASUREMENT OF 1-AMINO-
CYCLOPROPANE-1-CARBOXYLIC ACID (ACC) CONTENT AND
ACC SYNTHASE ACTIVITY IN FRUITS AND VEGETABLES

Hirofumi TERAI

Abstract

This paper dealt with the procedure of measurements of content of 1-aminocyclopropane-1-carboxylic
acid (ACC) and activity of ACC synthase in plant tissue.

With regard to the extraction and determination of ACC, when HgCl; and the mixture of 5% NaOCI
and saturated NaOH (NaOCl/NaOH) were added in a water soluble fraction, ethylene producton was
variable according to the amount of NaOCl/NaOH in a vessel. Addition of 0.1 ml of NaOCl/NaOH was
not enough to produce sufficient ethylene from ACC when 0.8 ml of water soluble fraction was extracted
from more than 1/2 grams of cucumber tissue, but this amount of NaOCl/NaOH was sufficient to the
fraction extracted from less than 1/4 grams of the tissue. These results indicate that when the plant tissues
contained little amount of ACC, large amount of tissue and enough quantity of NaOCl/NaOH were re-
quired for analysis as shown in Fig. 3.

Figure 4 shows the procedure of extraction and measurement of activity of ACC synthase. The frac-
tions excluded protein produced ethylene by adding the EPPS buffer for reaction without incubation as
well as the fraction included protein produced ethylene (Fig. 7). These results suggest that attention was
required to avoid the contamination of these constituents from enzyme fraction for measurement of ACC

synthase activity.

s 8B
IF U ARHEM RV E Y D—DTHY, FDERDOEEIL

Adams and Yang"?ic & Y methionine—S-adenosyl-

methionine (SAM) — 1 -aminocyclopropane- 1 -
carboxylic acid (ACC) —ethylene T&» 3 & {218
INTVB, TOERBEBRORKLIEK, FhicAL £
DRARBLBINBRITIE -1, P THACCOSBYS
TF U OERREBOBRE - &Y taccEs
kg 5BEE T 0 HACC synthaseh T DEBED key
enzyme TH3L &11)173154%5C§ { OHENTDHICE
LT3,

* REMLEHEE

ACCOHERNS EREEIL Lizada and Yang® it &
DHFIN, $7/-ACC synthase DEHDREIZYu
5"V oBollers’ itk DBIRE N, BATRZATA
LNODHEICE LU TERK W LEEHORIESTON
TWwa, LPL, ZhoDHERRRINTLLEHH
&L, TORHINRLTOL B LBV LE L, $17K
BORHIMND 2 icBbh b,

EHEIEEN T F L VOERERATRT 28,
ACCOER & ACC synthase DFEHDRAIFEICDOWT,
KOV EB LI DO TEFRHLZBDTH 5,

MHEEFE
MRE LTHIRDO* 2 v ) RELBFRETRIES O
fo KE b b EEALL, #27 ) RERIES 3mm



20 F H 8k X

RO YIN & Lc bDEIIEF » ¥ TEIELIc. “ K
%' b= b3 mature green DHDEEE  cmDINVT
F—5—TITbikE, FEOMOMEES 3 mmic Il
L, aoikzhtmicaEa L. 2h%E30CTTH
B§RSA v F 2 ~X— b+ L, AT » YV TEHEELT. F2 79
DY IBACCOERICHV, k%' = bOYIRE
ACC synthase EHEORIEICHAV 12, ACCOERII
3 Mic, 7ACC synthase DEHORIEIHE 4K
MTLtﬁwﬁotom&%slmTLtaxnaﬁm
EBIICoomassie brilliant bluef‘% GCJ: > TT» 1,

HRERBIUEE

ACChHER

Lizada and Yange)o)ﬁ‘HHCJ: 5 L HEg 0 5 DACC
ORI 5 BDOR VK4 Y FLRICE > TITON, 414
VARSI L 0 IERIxX N B, 2 LT, bLOEBEIC
WELT 1 gl TOMKE 1 DOBRHBICAN, ThiC
HgCl, & O 5 % NaOCl & # #1 NaOH O B & #&
(LI FNaOCl /NaOH &3 ) 0.1mlEH AL,
HHERICEENAACCERLF L VIRBAL, 20 x
FUVRICEDACCOBREHTET 50 BT
B0BDxH / —nick DiTbh BT EnsE PPV ¢
VR HIEIC & AR TONIE Y, T TLOHET
{3 NaOCl / NaOH D A ACCHO L F L ¥ ~D R
BICODIEEBT A0 A OB IRTHS, L0

AMMHMMIIINNaDS

2ml

Cucumber

Ethylene nmol/g tissue

0.1 0.2 0.3 0.4
NaOCt/NaOH (mt)

Fig.1
tracts from 2 grams of fresh fruit tissue per

Changes in ethylene evolution of the ex-

reaction vessels by adding the various amounts
of NaOCl,”NaOH.
The extracts were assayed by the method of

Lizada and Yang.s)
1BRICHL, F27 ) OEBEICHRELT, 2g20M
i #0.8mlic — & & ® HgCl; & NaOCl/ NaOH %
0.1mlg 2L TMA, ZDOHOTF v/ REBZRA N
HDTH 5B, 0.1mlDNaOCl/NaOHiZ & 5i20.1ml
2mz, #0.2mlEduIFEREIN2MH{LERED, E6K
MmA5E8mL, 0.3mITIZFMMB L1, D&EIT,
1 BEY D algDALKE THNiENaOCl/NaOH %
WMUTHRET AT LUV RIS STRMBL L5 0%

o

3ml

Cucumber tissue
(g)/ one reaction vessel
1
v 29
210k o 1
w 4
o
°
£
[ =
@ 0.5
@
=
L
w
0
O-1ml 0.
NaOCIl/NaOH

Fig.2 Changes in ethylene evolution of the extracts from various amounts of fresh fruit tissue.
The extracts were assayed by the method of Lizada and Yang



Extraction of ACC

Sliced tissue of the fruit was frozen in liquid nitrogen.
{
The frozen sample (5g) was boiled with 80% Et-OH (50ml) in
water bath for 30 minutes at 70C.
i
The tissue was homogenized in a homogenizer at 1000 rpm for 10
minutes in ice bath.
i
The homogenate was centrifuged at 10000xg for 15 minutes at 0C.
}

The supernatant was stored at—20°C until analisis.

Assay of ACC

The Et-OH solution (tomato : 11ml, cucumber : 22ml) was dried
up under vacuo at 40°C.
i
The dried sample was dissolved with 4ml of water and the water
solution was filtrated with millipour filter (pour size: ¢1.04m)
i
The water soluble fraction (0.8ml) and 20 mM HgCl; (0.05ml)
are sealed with a serium rubber stopper in a reaction vessel (ca-
pacity about 20ml), then 0.1ml (tomato) or 0.2ml (cucumber)
of a mixture of 5% NaOCl and saturated NaOH(2:1,V/V)
is added by a syringe in an ice bath. The reaction mixture in
vessel was agitated on a shaker for 5minutes. Produced ethylene
was measured by GLC.

Fig.3 Procedure used for extraction and assay of ACC.

Preparation of ACC synthase

Sliced tissue of the fruit was frozen in liquid nitrogen.

|
The frozen sample (7g) was homogenized in 5 times volume (35ml) of 100
mM EPPS buffer pH 8.5 (5mM DTT and 5#M pyridoxal phosphate)
containing 10% (W /W) polyclar AT with a mortar and pestle in ice
bath.

}

The homogenate was squeezed through four layers of cheesecloth and then
centrifuged at 10000xg for 15 minutes at 0°C
l .
The crude extract (supernatant) was purified by precipitation with ammo-
nium sulfate(90% saturation, supernatant 20ml : ammonium sulfate 13g)
for 40 minutes at 1°C and then centrifuged at 3000xg for 15 minutes at 0°C.
|
The precipitation was dissolved with 2ml 5 mM EPPS buffer pH 8.5
(1mM DTT and 5#4M pyridoxal phosphate)and passed through Sephadex
G-25 (fine) column (2 x10cm) with same EPPS buffer at 1°C.

Assay of ACC synthase

Reaction mixture
enzyme fraction, 0.8 ml
500 mM EPPS buffer pH 8.5, 0.1 ml
500 #M SAM, 0.1 ml
{
The mixture was incubated at 30°C for 2 hours.
'
After incubation, the reaction vessel was sealed with rubber serum stopper,
and 0.1ml of 20 mM HgCl; and 0.1ml of mixture of 5% NaOCl and
saturated NaOH (2 : 1,V V) were injected through the stopper by
means of syrigne.

!

The mixture in the reaction vessel was agitated on a shaker for 5 minutes

at 1°C, after which 1 ml gas sample was withdrawn for ethylene determina-

tion.

Fig. 4 Procedure used for preparation and assay of ACC synthase.
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Fig. 6 Ethylene evolution of the fractions obtained by Sephadex
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G-25 (fine) gel column (2X10 cm) using the extract from sliced tomato #3155 BiSephadex G-

tissue allowed to stand for 6 hr at 30°C.

The procedure of chromatography was same as given in Fig.4 (pre-
paration of ACC sythase) and each fraction was assayed by the pro-
cedure as shown in Fig.4 (Assay of ACC synthase)except the

incubation of reaction mixture.
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