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Summary

The effect of earthworm on the recycling or control of organic P in environment has been
investigated. The activity of phytase(myo-inositol hexaphosphate phosphohydrolase, EC 3.1.3.8)
produced by isolated microorganisms from vermicomposted cow manure was usually higher than
that of phytase produced by isolated microorganisms from composted cow manure. However, the
activity of phytase excreted by seperated earthworm(Eisenia foetida) was not detected. The
concentration of total P and available P was revealed 2.88%, 0.22% in composted cow manure
and 1.70%, 0.14% in vermicomposted cow manure.

(Key words : Organic P, Vermicomposting, Composting, Phytase)

M =2 A7l HE BP F EER HYE
A% 87 AHAQA NPy 2o AF
HZ, 449 7193 APo) F=eiAe  IHHFATIEA T4, 1997).

wel $HLFYLEANY EHExS T A2 W8] 42 F2 phytate (myo-inositol
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AT ANae AYAdsd &4, FM8
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glycerineo] A7t ¥ W% B Astg)
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fdoz o]RIFHPD HAFP cellE endo-
cellular enzyme-& o2 ALg3}ly] Hslo
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1. Phytase2| &4 =3

2] % ol(EW1 - 9), vermicomposted cow manure
(CT1 - 8)9} composted cow manure (SOI - 8)
N &4 T UAE
endo-cellular phytase2] ¥4 =423 E Table
13} 20] Z+z PRS-

Exo-cellular phytase?] A2 EW-39, CT-
24,5, 80235 #F& AYsne FAHA
okttt Composted cow manure(F 3 2] 7)ol
A pdw 75
vermicomposted cow manure( & )2} X & o]
2R B o5 vl&§ 4 =AY v
<% 848 24 M & 848 dE
A FFE A HoldA 3 EW-3(44.28
mole + m¢ o]t}

Endo-cellular phytase?] @412 &g &2
T A A=t orn, FAz o v} A
Holgh xalFolA P FFe a42EA
o] My ETL& AFYLE HJL N =&
g4 Jed #FFE CT-3(139.0 g mole -
m Yol x, 7HF EL specific activiyE U
Bl AL CT-2(1138.77 g mole - m¢ Yol &
o, £ #& R % vermicomposted cow manure
ol Ralg Roluo. EI Aol Aol
A A EulElE phytase 84& FH 37
28l X% o]E whole- worm, skin, intestine
9 32¥ez Yrol d¥sHow, £98
Be magAe BAHX gt

exo- 9

exo-cellular  phytase+
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2. Phytase MAM7F SH

Exo- ¥ Endo-cellular phytase &4 1o

Table 1. Investigation for the exo-cellular
phytase producing microorgan-
isms isolated from three diffe-
rent sources(earthworm Eisenia

foetida, vermicomposted and
composted cow manures)
Content
Isolate Unit(Ortho- Relative
phosphate, .
gmole -+ ") activity (%)
EW" -1 N.D* -
-2 N.D -
-3 4428 100
-4 N.D -
-5 N.D -
-6 N.D -
-7 N.D -
-8 N.D -
-9 33.15 75
CT? -1 N.D -
-2 18.17 41
-3 N.D -
-4 29.93 68
-5 0.39 0.8
-6 N.D -
-7 N.D -
-8 N.D -
SO¥ -1 N.D -
-2 12.93 29
-3 35.29 80
-4 N.D -
-5 28.67 65
-6 N.D -
-7 N.D -
-8 N.D -

19 and ¥ were isolates obtained from earthworm

Eisenia foetida(EW), vermicomposted(CT) and com-
posted cow manure(SO), respectively.
9 ND: not detected.
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Table 2. Investigation for the endo-cellular phytase producing microorganisms isolated from

three different
composted cow manures)

sources(earthworm  Eisenia foetida,

vermicomposted and

Content
Isolate Unit(Ortho-phosphate Protein Unit(Specific activity Relative
gmole - m¢™) mg + md"* pumole - m¢™) activity' %
EW-1 54.8 0.23 236.41 39
-2 26.3 0.03 1029.30 19
-3 519 0.22 239.19 .37
-4 45.6 0.24 191.17 33
-5 379 0.06 583.97 27
-6 43.9 0.07 610.00 32
-7 294 0.07 395.86 21
-8 48.4 0.13 367.67 35
-9 52.1 0.14 348.83 37
CT -1 112.3 0.28 399.91 81
-2 70.4 0.06 1138.77 51
-3 ’ 139.0 0.20 694.21 100
-4 61.4 0.23 262.05 44
-5 28.8 0.07 425.30 21
-6 54.5 0.09 61247 33
-7 4.60 0.14 333.74 33
-8 1.6 0.27 6.03 1
SO -1 89.0 0.29 304.51 64
-2 14 0.29 4.57 1.02
-3 33.7 0.12 276.86 24
-4 33.6 0.12 892.86 24
-5 '59.7 0.16 369.07 43
-6 28.1 0.20 138.00 20
-7 329 0.05 640.66 24
-8 386 0.07 548.10 28

' Calculated by based on total activity.

A Mg g 84L& JEld EW-39 CT-39
A2 eta EA L Table 33 2o}

EW-33t CT-3. SAHIFE A3ty
Bergey’s Manual of Determinative Bacteriology
o &3 A¥EE ZA}, EW-32  Micro-

bacterium sp.8} CT-3& Corynebacterium sp.2]
EAY dx3}HEDF. zyy Tt
specific activityE eI CT-2& v E9
AF&EE7F dddoezs En dW¥Fd Fo
Ho| FATFE AwstA ¥t

=90
>3 wn
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Table 3. Characteristics of isolates EW-3

and CT-3
. Isolates
Characteristics
EW-3 (CT-3

Color of colonies yellow-white white
Cell shape rod rod
Gram staining + +
Spore forming - -
Motility + -
Growth. .m anaerobic n n

condition
Survive heating at 65T

. + +

for 30min.
Enzyme activity of n N

catalase
Acid from

glucose ~ -

xylose — -

sucrose - +

3. Composted- <2} vermicomposted cow
manure 72} Qlo &k Hin

Composted cow manure(F A 8] )2} vermi-
composted cow manure(X 2] F)ZFe] F A L
$1e ¥Fe A BHATY
A Fae FHFHE Zh7 2.88%9 0.22%
olden, A FAME 1.70%9} 0.14%2] 3
ZFg vehgo] FAe el vis F A oF
41.0%, AL oF 364% AE Zade F
g B

I
F718 e 7HEEE B 84 HE 9
ZF HdE] EY ¥ £3 FEEH F4
Aol HI Qlrh. of& Alojdte &A3HH

Hz|ye dg o2 vermicompostinge] o] &

AsHe AES skl AFel, vermi-

oz AFPols $YL A4

composted cow manure(3 &]TF) 2 composted
cow manure(F-3 @ F) A B F njAY S
Aol AellA EHl = phytases) A&
Zzt A48ttt TABES exo- ¥ endo-
cellular phytase®] 84S &A% A3, exo-
cellular phytase= Z o], 47 2 T2
T 7ol v 84L& JEYA LT, endo-
cellular phytaser= AP oz xFH ol =z
FoA 2 FF ZhLEAol FAYTF
o ula} EktHTable 1, 2). EF A Pol&
whole worm, skin, intestine®] 3 8oz 1}
o] Ztzto A FHlE = phytase 842 &3
g A, Fogwdt Z42gHLE HFAHA
&3kt

Satchell#} Martin(1984), Satchell 5(1984)2
Wgos QuEie ¥4
€ ZAY A, pH 3-59 pH 9-10014 7+
S 848 Jed AL vAYEY EEFH
g JALEL "ol oY, &
Zajyg Jadrs: g4A FUEAE 93ty
AYEdE 7t S wAE & g &
. B HE9 ZFJdAME dAAHLE com-
posted cow manureo] B3| vermicomposted
cow manure2] phytase Aol Egtoun, A8
ol A B3 wABAMNE A Aol
FALHAY wrho] X Ho] HulolA EH]3}
= &Ahe9 gA4L F3F unsgd. F,
vermicomposting ©. 2 | 2] g+ —?——‘?—14] QAL 7}
BRaAY Aol FAHE AL AHold
e R
dol Fdiddy] dEez Ay th(Rosss}
Cairns, 1982).

X HPolzt wj A Y #71U FFS
sEdel ws) FAE B8, poz W
29t £ Ao wFe Aol HAD)
oHe §7A7 BHAL A A9 FI

£t A Avh(Bahl, 1947). oj& EY HiEE
27 % 42 4%e 2d37 A 24

% slthe A

Eisenia foetidas
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2 AN 29 ohz), BAHCE Wi
Aol FFL FAAFZ AT AETH
b o] 32 A vermicompostingo] 1
& dthe 7Hsde AAEe AeE @
gk AFel7t BFU A FFel HA
dge AEs] st xPolg =
ge FAeTY 24 M7 FAH
FEQY FFE A & 4Y] 2H, A
Polg =Uste] AT FEo] FH T
uld Qe o 41.0%, FEULL o 364%
Jge asgt ol = Fyolol AF 2 o
AbEA o] Bag JHEA Q9 8 FFo] F7}
ol wel A QtFRA AL B
238 »e Yoyt $E W S8 1L o

4317 HsiME vAgEHR] FYVAE 3

24 rf o

qg Bart A9 4B Rez 4zd
o webd AGols) BEe| olate mAE

o F2o] FXHEA $E W A o8-S
743t e Aoz #dddd. a3y F
o gd Z2& 27 AdMe olFd A
FHolo) ¥713 dia} & 1 87l ¥ A
T& H R3] Yol wAEIY T
Aol g B o] o]Fojxor & ¥
L7 A9z BaEn.

H 2

& o], vermicomposted cow manure( 2]
)¢ composted cow manure(F 3 2] )l A
Zzt ¢ £8F APEY exo- % endo-
cellular phytaseo] ¥A4-2 &Asz A 79
BT ke Q9 #FE vjagezy A
Hol7l 8 U Qv ESi ALY B4
o) g vAE AL AEIFATDT

1. v]WE9] exo-cellular phytase2] A&
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3 §4& 2oy 7 & 84&
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t}.
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3. 7} ¥& phytase 84& YEHA EW-3
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