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& gAY o2 szt g Bagoe] Fuis A
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63 AHREI 1 HEFTE mouse?] thd(large intestine)
ol ¥ E. coli LI-10& AHE-3FSTh

39| E§H|

FHFo REATE 1 Hgo] WA 10mi9 carboxy-
methyl cellulose sodium salt(CMC) ®j=|ef} 2}+z} &3}
30°Col A 50A17F R B3t oha o] A& seed culture® A}
23t A ZE 10 mie] CMC iAol Z+2}+2] seed culture 2§
(10°~10°CFU/m)& 1:1,1:2,1:5, 2:1 2 5: 1(v/v)
o) n)g7 T3, HEs 1 30C, 50417 vilFgE ¥, 600 nm
oA FREgo T THFTAL FA HAEFVE FAL
skeith. CMC =)= CMC 10.0g, (NH)SO, 1.0 g, NaCl
6.0 g, KHLPO, 0.5 g, K.HPO, 0.5 g, MgSO, - 7H,0 0.1g,
CaCl; 0.1g, yeast extract 1.0 g2 1 liter®] SHTl 5o
pH 7.22 Ao} ALgalsint.
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CMC Hixle] CMC Al 1x6cm®| filter paper(FP,
Whatman No. 1) 22 FP x| #2¥ glucoses
#2135l 9)ste] FP iAol o9 HxdF5 &3,
F3kaL o}& 30°ColA 50A17E HehujFat et sl s
oJ3sta 10,000X gol| A A2 et &, A5 nhE Mix-
ed bed resin TMD-8(Sigma, USA)ol FHAIAH &=

2k ¢ Single cell protein(SCP), Cellulomonas sp. KL-6, E. coli LI-10, Mixed culture, Cell mass.
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100 miE 2ol 55A1712 %9 10 m/< 0.2 um mem-
brane filter®} Cis sep-pack cartridgedll =}#]|2 E3}A]A
°]% 20 w/E HPLC(Young-In HPLC 9500 system)ll &

doted FElgs BATh oM BEAZAL column,
Rezex RNM-carbohydrate (300 7.8 mm); detector, RI
(RID-6A, Shimazu); mobil phase, water; flow rate, 0.4
ml/min; injection volumn, 20 ul; range, 8x10* RIU;
temperature, 75°CE& A3 ),

FHBA 5557
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Fig. 1. Effect of mixing ratio of Cel/lulomonas sp. KL-6 and E. coli
LI-10.
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Fig. 2. Changes of the cell growth and pH of Ceffufomonas sp. KL-6
and E. coli LI-10 in single and mixed culture. Cell growth: @—m,
Mixed culture; [, E coli LI-10. pH: A—A, Mixed culture;
X—X, E. coli LI-10.
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Fig. 3. Incidence of the cells of Celfulomonas sp. KL-6 and E. colf

LI-10 in mixed culture. A—A, Cellulomonas sp. KL-6; B—m, E.
coli LI-10.
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Ao &g SRz A" e pHE
Hjok 244 6.0 F2oR WolMu 1§ Fr3to] wjek
64A= vk A ] pHHA 2Elds & & AUy WEdF
o] ThEujetA] B vkl pHYF thAd E9kT). A AW
& FaF dEujoA e 39A 9] ~10°CFU/ml, pH
5.08 ¥ ustych Taujekr] FHE 2 REFF BY
4el= Fig. 33 e il o] wiek 1€A5RE 10:1
AER FHF7} F2 BE 5o Ik

gelgel 53
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Table 1. Contents free sugar in the Ce/lulomonas sp. KL-6 and E.

coli LI-10. (mg/100 g SCP)
Strain Glucose Cellobiose
KL-6 - 0.159
LI-10 - trace
KL-6+LI-10 - 3.845
—, Not detected.

23 Eghuleke) A=A 345

N A glucose= HEHA Zgkar celloblose wto] 247} A&
ook duitd o g HAMdFLA2=C R Ao o}ste] A A
o] AfhgE AdEm oA C, Eiol 3 J53HA A
221315 o] cellobiose® ™ whA{Zol= B-glucosidase®]
zkgol 93] glucoseZtx] BalHAX =], 2 AP A7
= Z3mckoz cellobiose7HA 9] Eale IHAoY
glucose G = B3Ik B-glucosidase= F5(0.09
unit/m})'?9} ¥ 270,07 unit/m)) ¥ ghrEujoke] A9
o} o] FA 2 Bu7} v|dste] AEHA F2 Ao
A ZvA ). Gokhale®}t Deobagkar= Cellidomonas sp.©l A,
o] ¥ Cellidomonas fimiolx FA2} B-glucosidase &
Ao} glttzm B3t

FRSA 2 FHEA
1) x99 9
CMC iR Z 7]E iR 2 3fo] EuiA] etaelo] w4
Z2l) n A e JFE AR A= Table 29+ 2o Glu-
cose%} galactoseg A3 2 gAY FAFH 0] AY
AR ew Tz vlals) & ‘LH TAF2 | FFE m
AAE o). Ay Are FEFe FAFHE 0.5%

0;

Table 2. Effect of various nutritional sources on the growth of Cellulomonas sp. KL-6 and £. co// LI-10 in mixed culture.

Source Component Cell growth™* Source Component Cell growth
Carbon 0.62 Phosphate - 114
(1.0%, w/v) Glucose 0.84 (0.05%, w/v) (NH,) HPO,(A) 0.72
Xylose NaH,PO,(B) 1.16
Arahinose - 0.06 Na,HPO,(C) 0.76
Rhamnose - K,HPO(D) 0.82
Fructose 0.08 KH,POLE) 1.16
Galactose 0.80 A+B 0.68
Sucrose 0.04 A+C 0.16
Lactose 0.08 A+D 0.34
Maltose 0.06 A+E 0.68
Cellobiose 0.04 B+C 0.40
Raffinose 0.04 B+D -
CMC 0.06 B+E 0.94
Nitrogen - 1.20 C+D -
0.1%, w/v) NHCI 1.26 C+E -
NH,NO, 0.42 D+E -
(NH,),S0, 0.86 Metal ion - 1.14
Urea 0.84 (0.01%, w/v) Fe**(FeSO,) 0.56
NaNO, 0.84 K*(KCD 1.20
KNO; Zn**(ZnS0,) 0.60
Glycine Na'(Na,S0,) 1.10
Growthi factor 0.44 Cu*"(CuS0,) -
(0.1%, w/v) Bacto soytone 1.04 Mg” (MgSO0,) 1.28
Bacto peptone 0.76 Ca®*(CaCly 0.84
Polypeptone 0.74 Mg™*+Ca™* 1.22
Casein 0.56
Yeast extract 1.28
Beef extract 0.56

* Numbers represents turbidity of the cultural medium measured at 600 nm.

Mixtures were prepared by mixing same weight of each sources.

The bacteria were cultivated in test tubes on a reciprocating shaker at 30°C for 5 hrs.

-1 No growth.
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Table 3. Effect of various component on the growth of Cel//ulomonas sp. KL-6 and E. co/i LI-10 in mixed culture.

Component Conc.(%) Cell growth Component Conc.(%) Cell growth
Glucose 0.1 2.06 MgSO, - 7H.0 0.01 1.30
0.5 1.04 0.05 1.24
1.0 0.86 0.1 1.22
2.0 0.82 0.5 1.12
NH,CI 0.01 1.34 1.0 1.08
0.05 1.30 NaCl - 1.22
0.1 1.26 0.2 1.24
0.5 1.22 0.4 1.40
1.0 1.20 0.6 1.16
Yeast extract 0.1 1.36 0.8 1.16
0.5 2.00 1.0 1.16
1.0 2.38 2.0 0.98
2.0 2.80 3.0 0.78
KH,PO, 0.01 1.30 4.0 0.60
0.05 1.32
0.1 1.34
0.5 1.24
1.0 1.04
sucrose F7FA7} 713 E9kaL galactose H7HAE 93] 0.8

TASAHE oAshs Aoz wasigrh TATYel /13
FUY glucosed] FEE 0.1~2.0%(w/v)NX HEZ A}

& Table 39 220] 0.1% 7 A 7+ Zgith.
(2) 11/\ _,] Oitﬂ:

Ax o] FAZEA ) HRE= ke FAMSE -‘Jr(Table
2), NHCI #7lgte] #A1g4el a3k Aoz eyt
e RAUES BASAS 909 AdeAn F0 o
AA Zatdth. dAF2 A FEE Table 30149 2o

Z} FEAA zol= A9 e 0.01% AN 2
sk}, o9} Adb= FEF dEuGE A0 ")
7t FAFANE JARE Bavekis Pold Aoz vhg

o=
St

(3) A5NA}e 3k
71 AFAAFANA] yeast extract®}t Bacto-soytone

A7V B g-out FAske} vlws gL oF 3uje) #A)
FAE Mg en O SO A% yeast extract 2.0% H7HA|
7} 744 EkcH(Table 2, 3). L2} yeast extract 0.5% 3
TN FAFA el zFo)7F §lo] ZFF SCP AAkA] o] 7}
AzhAo)Au, Thatheret Wood® 2 3H70] FA|ZF2]ol B
83 HA%9 yeast extracts CMC ©] &9 €88 F1
*58] 27tastE gol AR A Gsittn B v}
ol B HAFAAE o]F 1t 0.5%5 FHEE= 3t
At

(4) A+ g

NaH,PO,8} KH,PO, A7pare] Ao} v A
SAE 1Yo akge EFEA 1, ww)dlAE O 5
7B FAFA 0] Mo oo wHEwjokdnivgt
EA vebdoh #AF A o] 7FY £ KHPOOIA F
HEEE 0.1%%2 YERgTH(Table 2, 3).

(5) B&ol&9 A

ol ol Mgo} K o & % M9} Ca* o] & &

E

=

ISk

-

Cell growth{O.D 600 nm)
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0+ . ' |

20 30 40
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Fig. 4. Effect of pH and temperature on the growth of Ce/-
lulomonas sp. KL-6 and E. coli L-10 in mixed culture. A—A, pH;
B—M, temperature.
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Fig. 5. Effect of calcium carbonate addition on the cell growth and
pH of Cellulomonas sp. KL-6 and E. col/i LI-10 in mixed culture.
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Fig. 6. The production of SCP of Cel/lulomonas sp. KL-6 and E.

coli LI-10 in mixed culture. ®—M, Optimal medium; [, CMC
medium.
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NaCl 0.4%, pH 7.2 2 &% 30°C)°l FIF9 BREdF5
&3, "Esle] zh v izhd A 3E ASE Aot o
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Growth conditions of symbiosis for production of single cell protein

Hae-Kyoung Lee', Yung-Gun Chung' and Oh-Jin Kwon™*(*Department of food Irradiation, Korea Atomic En-
ergy Research Institute, PO Box 105, Yusung, Taejon 305-353, Korea; 'Dept. of Food Science & Technology,
College of Agriculture and Animal Science, Yeungnam Universily, Kyongsan 712-749, Korea)

Abstract : Experiments were carried out to find possibility of economic production of SCP in mixed culture
by Cellulomonas sp. KL-6 and E. coli LI-10. The best cell growth was obtained at the ratio of 1: 1(v/v) in
mixed culture. When these strains were mixed culture, cell growth was increased to about 63%, compared
with those of single culture of strain KL-6. It was found that the majority of the population during growth in
mixed culture consisted of strain KL-6. CaCO, added to the medium as the ratio of 0.1% was enhanced medi-
um pH. Cell growth increased in that circumstances. These strains produced much amounts of cellobiose, but
glucose was not detected in filter paper medium. When these organisms were cultured under the optimal
medium for 4 days, cell mass was produced 1.0 g/l. The results showed the increase of cell mass up to 53%

than those produced in CMC medium.
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