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Ethylene Biosynthesis of an Alkalophilic Bacillus sp. Alk-7. Bae, Moo* and Mi-Ye Kim. Depart-
ment of Biology, Ewha Womans University, Seoul 120-750, Korea - An alkalophilic Bacillus sp. Alk-7,
isolated from soil, produced ethylene. The characteristics of this microorganism is the ability to grow well
under the alkaline condition, at pH 10.3. This strain is similar to Bacillus alkalophilus in terms of mor-
phological, physiological and biological characteristics. In observation of relationship of cell growth and
ethylene production according to incubation times, the ethylene synthesis mostly occur from the late ex-
ponential phase to the death phase of growth. The purpose of this paper is to study the effects of vari-
ous substrates on the biosynthesis of ethylene in the intact cell and the cell-free system by the Bacillus
sp. Alk-7. In both intact cell and cell-free extract, optimum conditions for ethylene production was
achieved at pH 10.3 and 307T. Ethylene was effectively produced from L-Met and 1-aminocyclopropane-
1-carboxylic acid (ACC). In this case, ACC as the substrate on ethylene production were two fold higher
than L-met at each concentration of substrates. On the other hand, the cell-free ethylene-forming system
was used as a tool for the elucidation of the biochemical reaction involved in the formation of ethylene
by Bacillus sp. Alk-7. Ethylene production in the cell-free system required the presence of manganese and
cobalt ion to be stimulated a little. The result obtained in this work suggests that L-met and ACC may

be a precursor more directly related to bacterial ethylene production than any other substrates tested.
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Table 1. Morphological, Cultural and Biochemical charac-
teristics strain Bacillus sp. Alk-7

Morphological characteristics

Form Rods
Size
Width 0.5-0.7 vm
Length 2-5 um
Motility motile
Gram staining positive
Spore forming

Cultural characteristics
Temperature for growth

Maximum 35-40C

Minimum 10-15TC
pH range 8-11
Optimum pH 103

Biochemical characteristics

Catalase activity positive
Hydrolysis of

Starch positive

Casein negative
Reduction of nitrate positive
Indole test positive’
Growth in

Anaerobic agar negative

Sabouraud dextrose negative

5% NaCl negative

7% NaCl negative

0.001% lysozyme positive
Methyl red test negative

Acetoin on glucose slow
Litmus milk reaction
Gelatin liquefaction

negative
negative

*slightly and slowly reagent changed to red.
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Fig. 1. Effect of growth temperature on ethylene production
by intact cell of Bacillus sp. Alk-7. Samples were incubated
for 48 hr.

@—@®, cthylene produced; a—a, growth.
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Fig. 2. Effect of initial pH of growth medium on ethylene
production by intact cell of Bacilus sp. Alk-7. Samples were
incubated for 48 hrs.

@®—@, cthylene produced; a—a, growth.
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Fig. 3. Effect of pH by various salts on ethylene production
by intact cell of Bacillus sp. Alk-7. Samples were incubated
for 24 hrs.
O—0, NaHCO;; @—@, Na,CO;; A—A, KHCO;; A&—A, K,
CO;; 0—J, KOH; m—#, NaOH.
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Fig. 4. Effect of concentration of L-Met, ACC and KMBA
on ethylene production by cell-free extract of Bacillus sp.
Alk-7. Samples were incubated for 48 hrs.
0@, [-Met; &—aA, ACC; m-—HE, KMBA.
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Table 2. Inhibitory and stimulatory effect of various com-
pound on ethylene production from L-Met and from ACC
in a cell-free extract of Bacillus sp. Alk-7

Ethylene Ethylene
Compound  production % production %
from L-Met* from ACC*

Control 18.67 100.0 69.9 100.0
NaN, 1.33 7.1 903.2 1292.1
KCN 1.50 8.0 2.9 4.1
EDTA 1.05 5.6 1.0 14
AOA 1.08 57 1.3 1.8
AVG 5.33 28.5

*nl-mg protein”. Vials with 40 mM ACC and 40 mM various
compound were incubated for 48 hrs.

L-Met?} ACCE 71A=Z 3] A|AE #H7lslod
ethylene 4% 24k A3} azide, cyanide, EDTA,
aminooxyacetic acid(ADA)< A AL HrlsA g+
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2).
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Table 3. The effect of various divalent ion on ethylene pro-
duction from L-Met from ACC in a cell-free extract of Ba-
cillus sp. Alk-7

Divalent Ethylene production  Ethylene production from
Ion from L-Met ACC

nl- % nl- %

(mg protein)'-h” (mg protein)”-h"

Control 13 100 62 100
CoCl, 2 15 4646 7493
Mg(Cl, 17 130 27 44
MnCl, 05 4 5777 9318
Ca(Cl, 19 146 189 305
Ba(l, 14 107 7 11

Ethylene ml.{ mg protein )-1.h-!
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Fig. 5. Effect of various divalent ion's concentration on ethy-
lene production from ACC by cell-free extract of Bacillus sp.
Alk-7. ACC is added to 40 mM.

m—a, CoCl,; @0, MnCl,; [(1—11, MgCl,; O—0O, BaCl,;
LX—A\, CaCly; O, Control.
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Aol ohE ofAHE Hgch(Table 3). ACCE 7|22 )
S Co*™*9} Mn*'v= ol® 27} o|2% #HIIEA 42
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& 7 AaE Al ACCEH-E]9] ethylene A4 <l
A& Mg} Ba**el 60-90% a5t i, met & F €]
9] ethylene AAlolAl= Mg} Ca*o] ¥zt $715
RS Folr}

Co™2} Mn*& Met, ACCE 7IAZ & o £ =
Z Halr} o= Co'2} Mn*'el ACCEHE]9] ethylene A3
Aol PeAshs Eaell cofacter® 24314 enzymed] &
A& Tl FH T MetellAFE]2] ACC AAdel| 3l
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253 oFe] ACCE 3 Co¥', M7} Fdeol] 2hgatodA]

2 oF9] ethylenes A& Zolzby AztEch
A5A B4 Co™+ ACC — ethyleneol] 3=
ethylene forming enzyme(EFE)$] A slA|do] 934
=u[15], & AFelA AR&-sh= el Bacillus sp.
Alk-7& 23]8 ACCEHE9] ethylene Ao &Ex=
Ql 3&-g = AR Jehyde]

0.01 mMell4] 100 mM7HA]&] o8] FEe| oz{7]A
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