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Isolation and Characteristics of Mesophilic or Thermophilic Bacteria from the Treating Process
of Chinese Restaurant Wastes Using Thermophilic Oxic Process. Jae-Kyung Yang, Yong-Ki Seo’,
Kyung-Min Choi, Eung-Roh Park, Key Whang' and Sung-Taik Lee. Department of Biological
Science, Korea Advanced Institute of Science and Technology, Taejon 305-701, Korea, 'De-
partment of food Science and Technology, KeiMyung University, Taegu 704-701, Korea —The
studies of isolation and physiological characteristics of mesophilic or thermophilic bacterda from thermophilic
oxic process (TOP) treating Chinese restaurant wastes were conducted. Chinese restaurant wastes were consist
of moisture; 75.8%, solids; 24.2% and ash; 049%. The volatile solid was about 99% of total dry solids. In
wastes used in this experiment, there was content of crude protein; 4.47%, crude lipid; 3.56%, free sugar;
0.4% , crude starch; 10.34% and crude fiber 3.14%, respectively. And then it has about 4,970 kcal/kg-dry
solid of Chinese restaurant wastes. From TOP treating the chinese restaurant wastes, 37 strains of mesophilic
or thermophilic bacteria were primarily isolated using medium used for the isolation and among them 6
strains of thermophilic and 7 strains of mesophilic bacteria were selected by testing the activities of amylase,
cellulase, protease and lipase. TB-1, TB-9 as thermophilic bacteria and MB-15-1, 15-2, MB23 as mesophilic
bacteria having strong enzyme activity were selected among isolated strains. All selected strains reduced ni-
trate to nitrite and they utilized glucose, manose, manitol, and maltose as carbon source. From these MB15-2
was identified as Bacillus cereus, TB1, Bacillus licheniformis and TB9;, Bacillus schlegelii.
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Fig. 1. Schematic diagram of anaerobic digestion thermophi-
lic oxic process.

M; methanogenic phase, A; acidogenic phase, G; gage, V; valve,
SP; sampling pot, EB; electronic balance, DV; drain valve.
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Table 1. Compositions of media for isolation of micro-organisms from TOP
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Soybean-casein digest medium (g/1)

Potato-dexirose medium (g/1)

Actinomycete isolation medium (g/1)

Trypticase peptone 17 Potate Infusion
Phyton peptone 3 Dextrose
Glucose 2.5 Agar

NaCl 5

K;HPO, 2.5

Agar 15

200 Sodium Caseinate 2

20 Asparagine 0.1

15 Sodium Propicnate 4
Dipotassium Phosphate 0.5
Magnesium Sulfate (.001
Ferrous Sulfate 5

pH 7.3=0.2 at 25C

pH 5.6+0.2 at 25C

pH 8.1+0.2 at 25C

Note: Soybean-casein digest medium was used for isolation of bacteria. Potato-dextrose medium was used for isolation of molds. Ac-

tinomycete isolation medium was used for isolation of actinomycetes.



Aol 213k #a-g 213t A8 A A= HA, pH 7.2,
0.1 M calcium carolyate SFEojo @ FHAR A 33}
2, 0.1 M calcium carolyate k5ol 2.5% FE= =
Al glutaraldehyde £ 0.2 pH 494 7247} 5t 24
Fieh 2% A58 B3 offwhd £33 (50~100%)
* L ol qhA Aol 'BeERAS AR 100%
|&h-g-ol 4 16412F Aelgic), o oy AA COE ol%
ted dAA -ﬂﬁz‘_—?ﬂ Bl 48 FEGH o5, Jeol JSM-T300
Kvell A #<d3}sdch(5).

2.~ Ol
)
.T“
AN
».rd
N
3
Mo

v
>

Rl

r ]
=,

]

10

al

b

Alsle] 747t

cellulase, protease, hpase 2ol fidhiel ¥, 4
FT5 oy FFES AdMEeict dx¥es AdEd
A 2 E M-S 98] A efR|ell 7 4T B
el ond, 23 AW dxpHe R Bl 45 2 &
Aol XS A slo] AMfH o2 B4 HAo| w2 I
2 dsigict o8 A Eelsl #F72 A Bergey's
manual of determinative bacteriology(13)el] 2}k Hb

Holl wheb A A shd ot

E3idl &R Ed

Fahae] 2 Agel w9 FAL A A
2HE eleshdrh. ARE UAF Hetol Ax7]elA

mgT/']-R] A5} 2 sbe] 7baw Fekg SH o2 ek

—rLB'P ct.

TEF Ry {71 E &8 5ol &

A

3 FTES -"‘d‘ﬁéﬁ}?] ¢ts] 252 amylase, pro-
tease, lipase 712 3 cellulase B =5 &4 811 c1(10).

Amylase SMESM 1%2] soluble starch = raw
starch® 713} nutrient agar ¥ & F4 &4 S4HE
w2 2 Apgsigl o], AU 2 Ee] 17 cm?l BT
% petri dishel] ¥z Z Fof &332 w2 X9-& 5717
= 1—H73<>] 7 mm<! stainless steel cylmder% F 3,

Lylmderlﬂ.s_ T34 & ths 50 COH/H ‘:””” ’qﬂ “H‘”}:"’-’ﬂ'_}_
[2-K]8-o8-8- 253lo] A= clear zoned] &5 &4
dtsich, Raw starchel] a4 vk ¥ A7 clear zone
o} 258 A A skt

02 - FIIEO] oFt SSLEME el

of 22| ¥ & 625

Protease &MEXE 1%2] skim milkE A7 nu-
trient agar WX & E48A FAL w22 ARG L
], skim milk?} £l A7) clear zoned A5 &
A sledch,

Lipase E4=&X LB wi#]el 0.5%9] tributyring 3
7}5F vi=l 2 A}&-sted 0o tributyrine] Ea=e] A3
clear zoned A& A3t

Cellulase BMMEA 7|24 0.5%2] CM-cellulose
£ F3tr ole Al E ARSI e, 0.1% Congored
£.oh.S- 7 s}t 308-7F A X171 & 1M Na(Cl 4422 15
Bk A A S ] A7 clear zone®) A5 SA3IAH

—l -

@ ¥ Od

=3R4l EH0) S2ISIEHA 54

Table 2% F3l gl Yol wEsl= 33} 92| AHHEe]
2g] - 38k EAL vehd Axte|c) Bé?])\'] 2370
AR E AT T §714 AL BIADE
I (KAIST) #9] Y 5= 2214 HAsh: A&
2 H| 7|5 S| o] Bslir}. durH o r B 54
o] #H7| &2 HFe & ok 2|3 A E v[E7
HAHE Fo R o]Folx glon, 8-S 74.7% it
B EL 253%0]w o] oA FA nEES 98% ©]
Abo g S7Al 7| EAS o 4 o), 78 EFe) Al
2(T-N)E &F 220, 2EA(T-O= ¢ 36.6%% 27
C/Nu]&= ek 16.30]198c}). 28] 7 P& 9F 1.0%, K& 2k 5.0
%, Cax <F 3.1%, Mg+ 2F 1.4%, 28] 17 Nave ¢F 1.6%
2 335w Qlge} i) ol 5 18 B2 ] TERd oF
4,970 kcal/kg-dry solid®] el 712 51 9ldct. # 3H
2 A3 AFAE EAje] WAEE 2SS W3] $lshe
5colste] M A B3 ARgEsd o ARR-Al ol =
2 37 ZRAA(0]8F TOP)oA 22| <3gkE 3
tiak ofA|st] fiste] A3t Zopal of Faishgict.

Tahble 2. Characteristics of Chinese restaurant wastes

Compositions Contents(%)
Water contents 74.7
Total solids (TS) 25.3
Volatile solid (VS) 98.0
TN 2.2
TC 36.6
C/N 16.3
P 1.0
K 5.0
Ca 3.1
Mg 1.4
Na 1.6
Calorte (kcal/kg-ds) 4,970
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Fig. 2. Time course of colony forming unit, temperature,
CO, concentrations and pH in the part of [‘OP in ADTOP
under operational condltmns, 2501 - m” - min" of the aera-
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Table 3. Polymer degradation activities of bacterial isolates
from the TOP system treating Chinese restaurant wastes

Enzvme activities )
\ Amylase Cellulase Protease Lipase
Strains

Thermophilic TBl ++ + ++ ++

Bactena TB2 + - - -

TB4 - + ++ +

TBS + - - +

TB& + - - +

TB9Y ++ + + ++

Mesophilic MB4 + - - +

Bacteria MBI10 + + - -

MB11 - - + +

MB15-1 ++ ++ ++ +

MBI15-2 ++ - + +

MBI18& = - - +

MB23 ++ ++ -+ ++

Note: - {no activity), + (low actibity}, ++ (high activity).
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Table 4. Morphological and physiological characteristics of
bacterial isolates from the TOP system treating Chinese res-
taurant wastes

‘W gram
: shape . spore catalase
Strains stain
Thermophilic TB1 rod + + +
Bacteria TB2 rod + + -
TB4 rod + + +
TBS rod + + +
TBS rod + + +
TRBY9 rod + + +
Mesophilic MB4 coccl + - +
Bacteria MB10 rod + + +
MBI11 rod + - +
MB15-1 rod + + +
MB15-2 rod + + +
MBI1& Coccl + - +
MB23 rod + + +

o2 o) 24 7L B% Gram Aol =3
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Table 5. Phygiological characteristics of bacterial isolated
from the TOP system treating Chineses restaurant wastes

Strains
Phygiological }\’5181 :{E MB23 TB1 TB9

characteristics

Reduction of nitrates to nitrites  + + + + +
Indole production - - - - _
Glucose acidification -
Arginine dihydrolase -
Urease _
B-Glucosidase

+
i

B-Galactosidase

Utilization
Utilization
Utilization
Utilization
Utilization

+
Hydrolysis of gelatine +
+
-+

of glucose
of arabinose
of mannose
of manmtol
of

N-acetyl-glucosamine

Utilization
Utilization
Utilization
Utilization
Utilization
Utilization
Utilization
Oxidase

of maltose

of gluconate

of caprate

of adipate

of malate

of citrate

of phenyl-acetate

+
+ + 4+ 4+ + + + + + + +

+
..i..

+ +

+
+

+ + + + + + + +

+ + + + + + + +

+ + + + + + + +




bacteria A

bacteria D

PR T

bacteria B bacteria C

bacteria E

Pic. 1. Scanning electronic microscope of isolated strains MB15-1, MB15-2, MB23, TB1 and TBY.

A; MBI15-1, B; MB15-2, C; MB23, D; TB1, F; TBY.
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