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Cellulomonas sp.
gxz| U

E2 540G A AL ol &3] Al v Eve A(single cell protein)g A7 A&
A7 BYENAN BEd Cellulomonas sp. KL-62) o mlxe dAe] 2 FAYEF9
Ao tha zZAVEIRTE KL-6 5+ 65C olA] 58, 75C oA 18 2 85C oAl 15271
dxAlole SAAL T o]y 2xolME AR #EAGlol A=A sk 48
T oA 10879 Ju] dAels & w50 A S F7HA91A) 3Tk 712 % casamino
acid(1%), yeast extract(1%), xylose(5%)= KL-6 @39 dAFHE F7HAZH oY cysteine
(0.03 M), sodium citrate(1%), casein(1%)2 ¥ & & A 343-& 7+ A Atk KL-6 75+ penicil-
lin-G(1.536 pg/m/)9} ampicillin(3.125 pg/mHs) #<=4¢1 ¥Hd, kanamycinol] t3iA= 200
pg/ml o)A NE ZFE WS Rtk SDS Ao 98] kanamycin® WAdo] AAHAL
AALEL 92~312%% 2zt Uehdth1994d 59 239 A4, 19943 849 129 ).
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dujalg REo 2 QI3 Q2L AL Stsfor
¥ FaAdo] MA3 2T lon, S3 gwA 2
Ao e uEty] fste] g wEI)EE o] &G
] A E-2] cha E b A(single cell protein, SCP) AjAto]
FES A AU a8y deae sstEg 2
autgolvt nAEd 9§ Bt oy 549 #F
4 A9 A &L lignino] ZFE S Q1o WA E cel-
lulase® F3AIA A o|&3tAY el wEaNA=
olgdtede AE, ML AV B Aeg A
c))’l‘q,.l"i*ls)
E dts FAHARA Y-S HEV|EE ALRse
SCPE Aitstn o) & 71&9 Az e o) &3] 919
walHo] 4% M Cel-
lulomonas sp. KL-65 F-FEANA E&gh vt vt 1
AU ArAA NN B2|g Cellulomonas sp. KL-67F 2@
Aol X2l Hfra Ealgo] Ao ME) A4 dojx)z,
SCPo] g% Hoj 4413} & 4= &3t A %S
& Aol Basith sl o= KL-6 #5371 Aikshe
Afa BEL: 5 MEYz Eolrt v ekd B-glucosi-
dases MEQ 2 73] Fug £ e #2419 §2,

Al #Z28 + d&siez AZ4HEnh oo B o
TAR= SCPY IS wol7] S8 A W A
SA1717] 918 @ 3 FAEH] KL6 a5 F4d
e JEFR FAEZ WAGARS] R-plasmid f
7bsgdel tg 712ATE FPsAh
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EHENA Beste £ A7doA Ba 3 Aiak
B AFQ Cellulomonas sp. KL-6& A3ttt

gxig| ot

Fedio®} Jackson?e} ¥be) wlel KL-6 55 CMC
Bl A (carboxymethyl cellulose sodium salt 10 g, (NH,),
SO, 1.0g, KH,PO, 05¢g, KHPO, 05g MgSO, 7H,0
0.1g, CaCl, 0.1 g, Yeast extract 1.0 g, NaCl 6.0 g, distil-
led water 1/, pH 7.2)0ll 28 30T o)A 50417+ R
gk & wiokd-S 10,000X gl A fAREsI] F
A9k& Ro} 0.1 M phosphate buffer(pH 7.0)ll 23] <
gk oy, 10mie] A7) ¢Fole] 3ttt @9
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0.1m/E 09m/2] 0.1M phosphate buffer(pH 7.0)8} &
Fate] 35~95C (2=742: 5T )04 1/4, 1/2, 1, 5, 10,
15, 30% B¢t EAEE F, CMC HajRlo 0.1 mlE
Tsle] g AEHFE A48 adE Estdy,
48C oA 1087t dv] €22 ade dHEsith FF
FFE 100~10° cells/mi Pl 2% hZ27S 1 mi9 pho-
sphate buffer’} z}7te] AMe]l2mtr] =28 gz &
Atk

7|1:0| Mg olxl= &=

Moats S29] el Fatd 10mio] AJE el 54
m/9] 71dgA7 06mie] # PeA o] et
Hog A3 YEF 55T o F8&x A 3087 o
Astgdch dME HERS L8R 5CA Ag
2 WZ}3l t}S- 0.85% 9] saline 8o 2 3435t CMC
B A A 30C ol A 50A12F vl gste] A FHetkel
F2 7140l AT vAE AHRE 2AEAL 7
Agoo 7)4& 0.1M phosphate buffer(pH 7.0)] <
A3 &8jA1# 01N NaOH= pH68~7.002 =4g

S 02um filter2 A3t AlL3lYD Nz 7|
Agd A FAE4 FAA v R (sucrose 50 g, (NHy).
HPO, 1.0g, K.HPO, 1.0g, MgSO,-7H,0 0.1g, CaCl,
0.1 g, yeast extract 1.0 g, NaCl 6.0 g, distilled water 1/,
pH 7.0)¢} phosphate bufferg ztzt A}g-s9c).

FHUEF HEHAL

KL-6 #59 3482 WAAHAIE MBS BERED
o &3] dAEAL o8 ¥R FHEL] 3
TAZEY AR PP & =g 01mE =2 F
30C oA 5021zt viFste] fetog FAS FHE F
gl¥ # A% 5 (minimum inhibitory concentration, MIC)
E #rdAE Bgsgo TREEL AdEE g
A ANFL-S 712 oxytetracycline, streptomy-
cin, kanamycin, lincomycin, chloramphenicol, neomycin,
gentamicin¥ A EHIA A32E-L 7}F penicillin-G
9} ampicilling AMg3goed, Fev m/ 9 0, 0.195,
0.39, 0.781, 1.563, 3.125, 6.25, 12.5, 25, 50, 100, 200 pg=
shAth

Sodium dodecyl sulfate(SDS)0| 2|#t R-factor H[7{
k=l

Hansen3} Olsen®9] wlo| wie} A& WA
& R-plasmid #2} 7Fs4dS 37] 98 KL6 #5%
CMC i x|ol) 3E 3k 30T o)A 50417t Zlga] FskArh
ui ok 0.1 miE SDS7} 0~30 ug/m! 7} curing me-
diumol] HZ3}ed 120 rpmoll X 30C, 3Y37F curing A Z1
%, kanamycin (200 ug/mi)o] 3-F¥ drug susceptibility
test mediumol) FFHo = HE3lo] kanamycin FF

heskel A4 Aolg AZsh] zANHT Curing

Table 1. Effect of heat treatments on the survival of Cellulomonas sp. KL-6

Heating time (min)

Heating temperature (C)

1/4 1/2 1 5 10 15 30
Without preheating
45 nt nt nt + + + +
55 nt nt nt + + + +
65 + + + + - - -
75 + + + - - - -
85 + — — — nt nt nt
95 - — — - nt nt nt
With preheating

45 nt nt + + + + +
55 nt nt + + + + -
65 + + - - - - -
75 + - - - - - -
85 — - — - - nt nt
95 - - — — - nt nt

+, growth; —, no growth; nt, not test.
Preheating was carried out at 48C for 10 min.
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Fig. 1. Survivor curves of Cellulomonas sp. KL-6 af-
ter heating at 55°C.
Cells were sealed in 5 m/ ampoules and immersed in

a water bath for designation times. @ —@®, Optimum
medium of the cell growth; O—O, Phosphate buffer.
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Table 2. Effect of substrates on the survival of Cellu-
lomonas sp. KL-6 during heating at 55°C for 30
min

Substrate Counts/m/ Survival rate”
Unheated control
KCMP 1.3 10°
Phosphate buffer 15X10°
1M, pH7.0)
Heated control
KCM 10X 10¢ 149.2
Phosphate buffer 6.7%x10° 1.0
L-Amino acids (0.1 M)
Arginine 35X10¢ 5.22
Cysteine (0.03 M) 5.1x10? 0.76
Glycine 5.8X10* 8.65
Lysine 3.0x10* 447
Phenylalanine 8.2X10° 122
Organic acids and NaCl
Sodium citrate (1%) 54X%10° 0.80
Sodium acetate (1%) 6.9X10° 1.03
Lactic acid (1%) 14X 10 2.09
NaCl (5%) 1.2X10 1.79
NaCl (10%) 9.3X104 1.39
Proteins and peptides (1%)
Peptone 24X%10* 3.58
Tryptone 4.5%10* 6.72
Casein 15X 10? 0.02
Casamino acid 7.2X10* 10.74
Yeast extract 8.5X104 12.69
Carbohydrates (5%)
Glucose 54x10* 8.10
Sucrose 1.8x10* 2.96
Lactose 3.9x 10 5.82
Rhamnose 6.6Xx10* 9.85
Xylose 7.7X10* 11.49
Mannitol 1.1X10* 1.64
Fructose 9.7 X 10* 1.45

2 Suryival rate: Survivors in indicated substrate/survi-
vors in phosphate buffer.
» KCM: Optimum medium of the cell growth.

6 d3E ofm:mAl 718 £ cysteineo| HrhE wiA|of
A glycineo|\} arginineo] F7HE wjA|e| A Bt G
o3 Aggolerat@es,ole—S—S— A elsl 2l Heys-

teineo] Hol| thejA F1 Betgste @57 doll hE
AFRS XA E5HA 8] qEoez AtRETh So-

dium citrate 2  7}3} uj 2] o) A} &= sodium citrate 7} Mg?*



224 AR -AYA

9} Ca** ol&g #EAA Fel dia tAsA Ftn
i F3 HEjer)doe dtdos Aol I
3 el oL} caseino] H7bE wjRo A9l EAFA
& cysteine®] -9} wpAIIA R oSt} & AU
iAo A vlaE Aol A3HA vyt 2 4
e AutaEQ Ade Moats 529 Bis}h ALY

SHHER HAHAL

ZvE FAEZ dig WS A A= Table
33 2t} KL-6 #F¢] MICE penicillinase®} 8 7]
Az AMREE penicillin-Gol A 1.563 ug/ml, B-lacta-
maseo] H8E penicillin-G¢] F%=A4 < ampicillinol] A
3125 ug/mi2 7zt JER) ZHEA491 ¥Ed, aminoglyco-
side# A E4A<Q kanamycind] A& 200 pg/mi ©]F S
2 YeEh} B @2 o] A A WS By
o33 A= B #FE AP HIS TR
ALAdd 1 E3E XAAJIE kanamycin 254
v AEES F4 YA o] &E 4 Slg g A7Er

SDSof| 2|3t R-factor MHE D}

Table 3. Minimal inhibitory concentration of antibio-
tics on the growth of Cellulomonas sp. KL-6

Antibiotics MIC (ug/m))
Oxytetracycline 50
Streptomycin 50
Kanamycin >200
Lincomycin 6.25
Chloramphenicol 50
Neomycin 200
Penicillin-G 1.563
Ampicillin 3.125
Gentamicin 100

KL-6 #5F7F 2% WAS Jebd kanamycin(>200
pg/m)e] kAl A)Q1AE R-plasmid 2l 73 o
R-plasmidE AA3}7) 918 curing agentZ AME-EHE
SDSE ol FeEe AHIAH B A Table 4}
2t} SDSE 10~30 yg/mie] F== J71ee o 9.2
~312%7+A]¢] R-plasmid AA&E 2o SDS Aol
o138 kanamycin WAo] AASHRES FASF T o<
e A7E A3 P9 SDS(10~30 pg/ml) Hzjo <
3t R-plasmid A A& 18~48%E i thd RJYAT £
3% 2] kanamycin WA 1A= R-plasmidd] - k=
AL & & Yk
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Table 4. Effect of sodium dodecyl sulfate on the elimination of R-plasmid in Cellulomonas sp. KL-6

Concentration No. of colonies No. of colonies Ratio of cured
(ug/mi) tested cured colonies (%)
0 150 0 0
10 119 27 22.7
20 109 34 31.2
30 87 8 9.2

Means of duplicate determinations.

R-plasmid was eliminated by curing the cell with SDS at 30C for 72 hrs. The number of cured cell was assayed
by using the optimun medium of the cell growth dissolved Kanamycin (200 ug/ml).
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Effect of Heat Treatment and Antibiotics on the Growth of Cellulomonas
sp. KL-6

Oh-Jin Kwon* and Yung-Gun Chung (Department of Food Science and Technology, Yeung-
nam University, Gyongsan 712-749, Korea)

Abstract : For producing single cell protein from the agricultural waste, heat treatment
and antibiotics on the growth of Cellulomonas sp. KL-6, isolated in rotting leaf and the
adjacent soil mixture, were examined. The organism was able to grow until 5 min. at 65C,
1min. at 75C and 1/4 min. at 85C in gradually rising temperatures. It can be seen that
preheating the suspension at 48T results in a marked decrease in heat resistance. On
heating at temperature of 55C for 30 min., strain KL-6 was more resisted in the 0.1 M
phosphate buffer when such substrates as casamino acid (1%), yeast extract (1%) or xylose
(5%) were added to it whereas this organism was appeared weaker resistances in 0.1 M
phosphate buffer when cysteine (0.03 M), sodium citrate (1%) or casein (1%) were in fused
into it. Test strain was susceptible to penicillin-G (1.563 yg/m/) and ampicillin (3.125 pg/mi),
but the organism was resisted to kanamycin (>200 ug/ml). The treatment of strain KL-
6 with sodium dodecyl sulfate (SDS) resulted in the elimination of R-plasmid from the
host strain and the elimination rate with SDS (10~30 ug/m/) was about 9.2~31.2%, respec-
tively.



