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Colonization of Gram-negative Bacterial Community
in Aerobic Hemp Retting

Lim, C.R., *G.H. Chung and H.E. Han
Dept. of Biology, College of Science, Inha University, *Seoul Christian Hospital

ABSTRACT: Dynamics of bacterial communities and its colonization under aerobic hemp retting were
observed in air lift fermentor as a closed system, unlike conventional hemp retting as an open system.

Dried hemp which was harvested in both 1986 and 1987 was retted at room temperature. Predomi-
nant community was facultatively anaerobic Gram-negative rods, and its density was increased from
3.0 x 107 cells/ml to 9.0 x 108 cells/ m/, The density of facultatively anaerobic Gram-positive rods
was maintained at the level of 5.0 x 105 cells/ m/, and this Gram-positive bacterial community was not
participated in retting. In the Gram-negative bacterial community during the retting, five types of col-
onies were developed at early stage of pH 7.0-8.0, and thereafter, only three types were colonized till
later stage, which were identified as pectolytic strain Erwinia salicis, Erwinia tracheiphila and Entero-
bacter agglomerans.

A community of facultatively Gram-negative rods was mainly proliferated in stems and dispersed
into liquor after 6-8 hours. Retting was terminated within 70-80 hours.
KEY WORDS [ retting, hemp, bacterial community, Erwinia tracheiphila, Erwinia salicis, Enterobac-

ter agglomerans.
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Table 1. Key for the presumptive identification of genera in Enterobacteriaceae.

1. Nitrate reduction +

.......................... Erwiniae
Xenorhabdus

.............................................. Rahnella

U USSR Tatumella

[S1]
=
=
<
=}
+

T

....................................................... Proteus

Morganella

Providencia

........................................... Klebsiella

Escherichia

13. D-xylose, acid production + ......ccccevernnnn. Escherichia
R TTToN Edwardsiella
14. Trehalose, acid production + .......... Obesumbaclerium
e FEdwardsiella

. Esculin hydrolysis + .oooovviiciiiiciiiieecie 16

—
(42}

16. D-glucose, gas production + .....occoveeei... Escherichia
e—— Yersinia
17. D-xylose, acid production + .......ccccoveuen... Escherichia
e —— Shigella

18. DNase at 25°C +

.. Serratia

19.

20.

21.

22.
23. Esculin hydrolysis + ......ccoooeviievieeiiiiiein, Kluyvera
U Citrobacter

24.
25. D-glucose, gas production + ........ccccee.... Escherichia
e ———— Erwiniae

26. .. 28
27.
28.

29.

glel e FAE Aol delEA77) Fe &
> E, tracheiphila”t AR AHA S| Jebd
3, E., stewartiic= AR 27104 ok 354 7b7}A]
veldtowd | B salicis$t E. agglomeranss 3
A 304178 A& 3214 ekl

Sl Atz Edll, 3714 dinpdA S 30417F o]
S 2gh3AzkE FAlel FEH5 # 4 (coloniztion)
o oo, vehds ATRAe E tracheiphila, E,
agglomerans WA pectolytic activity?l ¢l
= E. salicis WAT 45 & 5 AUrh,
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Table 2. Key for the presumptive identification of spe-
clies in Erwinia.

1. Urease + coovevvveverecieneeeiieneneeeneee i E. nigrifluens
e iee e 2
2. Pink diffusible pigment (YDC) + ............. 3
— e 4
3. Nitrate reduction + ......ccooeeiienvinnnn. E. vhaponticii
e E. rubrifaciens
4. 5
8
5. Nitrate reduction + ....coocceevviviieeennieennne 6
s 7
6. Indole + coooviieiiiiiiii E. uredorora
B TSSO R VPO RO UUUPRRUPPURTRPR E. herbicola
7.Indole + o E. ananas
e E. stewartii
8. Growth factor requirement + .....c....cee.... 9
e 12
9. Trehalose, acid production + ......ccoeene... 10
e P 1 1
10. Xylose, acid production + ........ccceee. E. mallotivora
- E. amylovora

11. Mucoid growth(NA + 5% sucrose) + ...... E. quercina
. E. tracheiphila

12. Nitrate reduction + ...c.ccceecnviiinininiiennn 13
e E. salicis
13.Indole + oevrieeeieeeee e E. chrysanthemi
e s 14
14. Raffinose, acid production + .......cceee... E. cartorora
BTN E. cypripedii

YDC; 1% yeast extract, 1% D-glucose, 2% ppt. chalk,
2% agar
NA; nutrient agar

Table 3. Key for the presumptive identification of spe-
cies in Enterobacler.

1. Ornithine decarboxylase +

5. Yellow pigment formed + ...

6. Gelatinase +
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Fig. 1. Dynamics of Gram negative (open symbols) and
positive (closed symbols) bacterial communities
(A) in the ret liquor (-0 -) and stems (-A-) and
changes in pH (B) during aerobic hemp retting.
Hemp was harvested in 1986.
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Table 4. Characters of bacteria isolated from aerobic retting of hemp.

Isolated strains

Characteristics H1 H-2 H-3 H-4
Nitrate reduction +
Sucrose, acid production + + + +
Phenylalanine diaminase
Motility + + + +
DNase at 25°C
Lipase, corn oil
Cellobiose, acid production +
D-glucose, gas production +
VP +
Ornithine decarboxylase
Yellow pigment (NA) + -
Urease
Indole
Growth facter requirement +
Trehalose, acid production +
Pink diffusible pigment (YDC) NT
Mucoid growth (NA + 5% sucrose) + + NT

Erwinia Erwinia FErwinia Enterobacter

Identified strains

tracheiphila

stewartii salicis agglomerans

NT; not tested

YDC; 1% yeast extract, 1% D-glucose, 2% ppt. chalk, 2% agar

NA; nutrient agar
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Fig. 2. Dynamics of Gram negative (open symbols) and
positive (closed symbols) bacterial communities
(A) is the ret liquor (- ©-) and stems (- A-) and
changes in pH (B) during aerobic hemp retting.
Hemp was harvested in 1987.
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