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Exp. Plate Activity Animal feces
E. maximus A. mantelli P. cinereus M. wogura
1 R2A+Mn agar manganese oxidation - - - =
R2A+Mn agar  manganese reduction + - +
2 NC agar carbon fixation + +
NN agar nitrogen fixation + + -
3 HV agar antifungal activity of actinomycetes + - - -
YMA agar antifungal activity of actinomycetes - - - -
PDA agar antifungal activity of actinomycetes - - - -
V8 agar antifungal activity of actinomycetes - - - -
4 PVK agar phytase production + +
PSM agar insoluble phosphate solubilization + +
CAS agar siderophore production - - + +
5 CMC agar cellulase production + + - -
CC agar chitinase production + + - -

FNENORREHICS N THEEEZ R LIZ D% + |

RS R TebDE — L LT,

MO THEBEEEZ R TBBED A V—o T efToln b 2 A, TUVT Y UDHEEY T IZEIT S HV
FHRFEH L V8 B REH O THIRBE DTFENRD bz, N OHRE 2 HV ZREM 5 58k, V8 &K

IS 1S L . R solani (23 AHEIRE DA M 4
B 4D 5 B 1RGN 2D B b PIHHE

10

Viable count (log CFU/g)

m R2A agar

B NC agar

E. maximus A. mantelli

P. cinereus

NN agar

n.d.

M. wogura

¥ 2 NCHEREH, NN REXEHIZBIT 283 1 g 4720 OFHK
oy br— b LT R2A EREH A L7z, nd 1ZMEMOLEB R HNARI -T2 L ERT,

AT, REER. HV ERFMA VO CoOdE L7 o
RLTE (FD,



35

WIZ Y VB LIESEEZ R T MER DA 7 )V —= o TR BT, PVK ZEREEHTIE7 70, 4T~

X = 4 QEY T NNTHE NPT DD, RTOY U I NZEB W TEEEZ R L (R 1), PSM ZAEHIZ
BOWTHETOEY L I UICBWTEREZ TR L. 27 F0OHEY - TRV TIRUVEENRD 7= (1),
MEWTEROI Y IABLERET DT a7 4 7 AEEREY . CAS EREHAH N TAZ UV —= 75 To 7,
R, a7 7L auRETTOEY T NVICBOTORFVEEE R L (R 1),

BRI W E IR HDMEMD R Y V) —= 0 7 54T o7z, CMC ERIFHIC L D5 A7 U —= 0 7 OFER,
TUTYU, BEORXF IO F—U 4 OEF T VIBNTELT —EAEEMEDBGONZ (R D, kD
T CC ERFMAMNWT AR V== T 2AToIfR, 7V7 YV, BRUOFFUvF—0 s DEY TV
KCBWTHFF T —VYAEREMOEERRD bR (£ 1), £7I7 Y U0EYS 7 ur s BEEE L -t
M RVEMEE R LT,

4. EE

BB OEN DERA RIEEZ AT 2EMR/ONT, TNETICHEHMOELHBENE LI2AH
WAEDRFEORZIM RN TON TV D, Murty & Chandra [ZEFAED Y UvOHES R A MGtk
RYLTNANEF I —ARX T 2RI AR O BB Z®RE L TW\W509, F7- Singh HIXEAD
YA DENPSENLT—VEESATIHMEMOEEEW, Farouq HIZHLEOT TV 70ENLELT —FE
PEAETAEREOBEBECRII L TWA 2, X 52 Peterson HIX =7 7 DED S EE L IREE M D FE % 45 fiF
TEXDLMRLELTIERAHMEL CTVWDHW, KFRTIIFHETOT VTV U X2 I~vF—0 1 DEITE
NT—EBRXF =B LW\ o L LN MBER & AT DMEMDPFEIET D ZEEHA LM LTz, ARIDR Y
V== WK VEFEBETOT U7 Unb A CBECHE S TWe kL I —BAEERIE Oz, D
FVEPTRICB N TREDOKEZ AT 2MEMEZIBNICAEL TWHZ ENEL LN, FLEIEE TS
BB I NN LRSIz, S HICAR, HEEHEE L2 TOBROEN OB BE v iE
{ETAMEHDFEDRREN, AT T L avRETTOENDIIT TR 7+ T 2 ELETHAMEMBHR LN,
ZDZENLHET -FMERETICED L T ORIZIIZWE SR T OBRZELT HMEMEH L LT,
Fx RGN A AT DWEM OFTER TR S LT,

ELABOREE LTEH-EOHMEIZE T 2BNMEMENERRE (RIECHE, A ML 2RE) TED
D eV RIME T, FHACEBRDOERLR MR NOE—FEOBYDOELFI L THMERND AR V—= 7
A OFEMED L 21T 5 Z & T, BEROMAES XL D IWIEN 2/ T 2R O BB R RE L 705 Z
ERWIfFEND,

WAEMDA Y ) == 72T OB Rx SHEE - R TE DMAEDITIZADO RV ITES R0 E SH, 99%
WCHBLSMAEDIT “RuMEY” & L THEEHKE TRV, b LIEERLOMESE G Y Tz
HEZ TWRWI EMRSH o THDHs), iR OEYE THE SN 20 LEROEMOHEEZ R 7 ) —
= TRET D EITRAME DR ) —= 0 T ie T DMER T O B L 25 D TIERWEA
27

5. $Hm
TIOT O, REURF—T 4, AT T, auRETTOERY T ANGEEL RIEEEE T 5F ABEY
MELNT, E. MEEIEEAZETIRBELT T Y U0h, vF a7+ THEAMEDIa T I Loy



36

Memoirs of The Faculty of B.O.S.T. of Kindai University No.37 (2016)

NESFITBNT, WAL 2 ST DMEMIIT DT VU LR H V=T (ICBVTHENRER
. ATOBMCEERTE A AT BN B IBNICEEL TN A = L RB L E 20 . BEIC BT
BN TV BBOENH HBEN O HBR L 72V 185 2 L kR L,

o, INFTEXY Vv F—U 4 Lav~es I ORE IR LA MMAEN O RRICHT 5 5 R
FHEBNOH7 O THEBYCIBOTHRES L TORY, 2O Enb, AFRRTALOBOIRICH
HIBEMPFAET 5 2 L 2D THRET D LD TH D,

ZE Xk

(v Reasoner, D. J., Geldreich, E. E. (1985) A new medium for the enumeration and subculture of
bacteria from potable water. Applied and Environmental Microbiology 49, 1-7.

2 Wade, H. E. (2009) Influence of earthworm activity on soil microbes and soilborne diseases of
vegetables. Plant Disease 93, 175-179.

(3) Spizizen, J. (1958) Transformation of biochemically deficient strains of Bacillus subtilis by
deoxyribonucleate. Proceedings of the National Academy of Sciences of the United States of
America 44, 1072-1078.

(4 ZEXE. TERHE, EiEE T (2012) BHREO DL FUEME ORR, M THEEE 90, 493-498.

(5) Gulati, H. K., Chadha, B. S., Saini, H. S. (2007) Production and characterization of thermostable
alkaline phytase from Bacillus laevolacticus isolated from rhizosphere soil. Journal of Industrial
Microbiology and Biotechnology 34, 91-98.

6 Sharma, S., Kumar, V., Tripathi, R. B. (2011) Isolation of phosphate solubilizing microorganism
(PSMs) from soil. Journal of Microbiology and Biotechnology Research 1, 90-95.

(7)  Payne, S. M. (1994) Detection, isolation, and characterization of siderophores. Methods in
Enzymology 235, 329-44.

(8  Miller, M., Palojarvi, A., Rangger, A., Reeslev, M., Kjoller, A. (1998) The use of fluorogenic
substrates to measure fungal presence and activity in soil. Applied and Environmental
Microbiology 64, 613-617.

(99 Velusamy, P, Kim, K. Y. (2011) Chitinolytic activity of Enterobacter sp. KB3 antagonistic to
Rhizoctonia solani and its role in the degradation of living fungal hyphae. International Research
Journal of Microbiology 2, 206-214.

(100  Murty, M. V. S., Chandra, T. S. (1989) Isolation and characterization of xylose- and xylan-utilizing
anaerobic bacteria. Antonie van Leeuwenhoek 55, 153-163.

(11)  Singh, S., Moholkar, V. S., Goyal, A. (2013) Isolation, identification, and characterization of a

cellulolytic Bacillus amyloliquefaciens strain SS35 from rhinoceros dung. International Scholarly

Research Notices Microbiology 2013, 1-7.



37

(12

13)

(14)

(15)

Faroug, A. A., Abdullah, D. K., Hooi-Ling, F., Abdullah, N. (2012) Isolation and characterization of
coprophilous cellulolytic fungi from Asian elephant (Elephas maximus) dung. Journal of Biology,

Agriculture and Healthcare 2, 44-51

Peterson, R. A., Bradner, J. R., Roberts, T. H., Nevalainen, K. M. H. (2009) Fungi from koala
(Phascolarctos cinereus) faeces exhibit a broad range of enzyme activities against recalcitrant

substrates. Letters in Applied Microbiology 48, 218-25.

Keller, M., Zengler, K. (2004) Tapping into microbial diversity. Nature Reviews. Microbiology 2,
141-50.

Rappé, M. S., Connon, S. A., Vergin, K. L., Giovannoni, S. J. (2002) Cultivation of the ubiquitous
SAR11 marine bacterioplankton clade. Nature 418, 630-3.



38 Memoirs of The Faculty of B.O.S.T. of Kindai University No.37 (2016)

RS
Screening of beneficial microorganisms from feces of captive animals in Osaka Tennoji Zoo

Shohei Ebe!, Misaki Yoshino?, Nao Yoneda®, Tingxun Su', Naoki Washio!, Tatsuya Ohike',

Masahiro Okanami®, Takashi Ano?, Kazutoshi Takami® and Minoru Miyashita4

The aim of this study is the isolation of beneficial microorganisms from the animal feces. Since the zoo is keeping a
variety of animal species, the fecal samples were collected at the zoo from the following four animals which have
different ecological feateures: Asian elephant (Elephas maximus), North Island brown kiwi (Apteryx mantelli), koala
(Phascolarctos cinereus) and Japanese western mole (Mogera wogura).

Isolation of beneficial microorganisms from the animal feces and activity tests have been performed by using agar
media. As a result, all animal feces have shown the presence of beneficial microorganisms such as manganese
reducing microorganisms, carbon-fixing microorganisms, nitrogen-fixing microorganisms, plant growth promoting
microorganisms, actinomycetes that have antifungal activity against plant pathogenic fungi, and persistent
polysaccharide degrading microorganisms. This study revealed that feces of captive animals have usefulness for

screening of beneficial microorganisms.

Key word: Osaka Tennoji Zoo, animal feces, screening of beneficial microorganisms.
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