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ABSTRACT

Zoogloea ramigera 115 was cultured for biopolymer production and its bioflocculant usages.
Cultural conditions of the organism were examined with regard to high production of the microbial
polysaccharide. The most suitable medium was found to contain glucose as a carbon source, NaNQ; as
a nitrogen source, and yeast extract as an organic nutrient. The initial pH of 6.0 proved to optimal.
The biopolymer was extracted effectively using ultrasonication and high spped centrifugation, followed
by propanol addition. Jar test results indicate that the polysaccharide produced by the organism is an
effective flocculant.
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x4 floc BAFQ Zoogloea ramigera 115
(ATCC 25936)& w2t ATCCE H¥ F9 A3}
g}, 75 Lo g HE Heopko Zoogloea rami-
gera 1159 B3-S 93lel& Arginine medium
(Arginine Hydrochloride 0.5 g/L, Alanine 1.0 g/
L, MgS0, - TH,0 0.2 g/L, K.HPO, 2.0 g/L, KH,
PO, 0.5g/L, Glucose 5~25 g/1,, Vitamin B;; 1.5
x107% g/L)& AMatslar, 74 wloke g 71A
9] =R 23t ZrH(2) : Glucose 25 g/L, K,
HPO, 2 g/L, KH,PO, 1 g/L, NaNo; 0.5~1.0 g/,
MgSO,-7H,0 0.2 g/L, Yeast extract 0.01
g/L.
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500mL Abz} Zep~Fe) 100mLe] wix|E Yo
arginine mediumol| 4] 26 CZ 3 uiek3t seed 1%
E AEsle 267CelA 150rpm o Z rotary shaker
oA wjeFsladrt. Ao ®@ glucose, fructose,
sucrose, &b & AMEt ARz, 7AF
x9 d& A7 A8 glucoseFe Zel3le
Aslgct. dekdS Jefdt Aol e arginine
medium 3 alanine, arginine®} 72-& §-7]9%%4 o
Al 0.15% % 2] casamino acid, yeast extract, malt
extract$} peptoneS-& ARE-sl AFsleich. w3t ul
of 7|Ae ALez NH,Cl, (NH,),CO, (NH,).
HPO,, (NH,),SO,& AH&-3le} 7zt wlmsjolom,
%7] pHe <32 pHE 5~10°0% ®3HA
A WS skt

L=
©
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Jar test& o483 SAAH(S, 13)2 24 A
He] 73A} §a4e 77t 0.5mL, ImL, 3mL, 5mL
A o S Ad NS sk AEEE 5,
000 ppm¢] Kaoline]® 10% CaCl,& 7}ste] A
Agks 200mLE shgdch. H§ 287 29 X
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B2 8odg Algo| #Hrlste 150rpme] F4508
&3¢ o oA 50rpme g 25 Fo 2087
A F 1 AHE fFsct

%, CaCl, £ Arleln) @& A4 A1
7349 $ARHE o] vimatddh. A} &
%35 A (Hitachi U-2000) 2 550nmel| 4} AHS-a )
optical density & ZA3}ic}.
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AXE AETEA= autoclave HPHEl ultra-
sonification®} high speed centrifuge W& 93
sto] 33t om 1 upe ofelie} Zeh(2).

A|8E autoclave o4 10¥-7} steaming & F
AgE 20%7F 3 AxA  sonicate FH}.
sonicate¥! A &9} =TS 1:39 v]E2 42 o
£ 12,000g04 4087 LAEe]s} Pellet2 A
Astz A5-dak AFsch JHL AS5AE 23
centrifugedted pellet-2 A|AstL F-e AFSHul A
#3ted KCl& g3 propanols} 1:29) w)&=
A8 F 4T WAA 1217} o) B3t §
A5 24L& 55°C vaccum ovenol UAF A7}
g o7}z AZAAM 1 gE S 9 AA
o4 AAH pelletdl] WM volume g FHT-E
718 F 2027 3do)] ZAA sonicate 3hgic.

A A F AR SFTE 1039 8R4
A ARE 55C vaccum ovendllA] AZRA)F)=
HA-& uhEsle JETHARRS SA3).

AAE pelletL 105CeA 247k £t desica-
tion A% ¥ 0.21m$] pore sizeE Z+ membrane
filter& AM-El AxAF o $AT FAE A=
AEFAZ At

g2 553

W 2 AF7|Ae 5= HPLCE ARg-slo &
Aslgdcy. AHEE HPLCY 2L ohes} 2}
HPLC : Varian 2510, Column : Merck, Licrosorb
NH, (10gm), Detector : Varian RI-40, flow
rate ; Iml/min.

Az g 23

colony Z+&

TFE 77} tryptic soy broth®} arginine med-
iumell 4] wiokgt & &v| A (wl& 1000X) o2 #3
shedch(Fig. (1), (2)).
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‘W(c)
Fig. 2. Z.ramigera 115 in the arginine medium.(a : 24h,
b : 48h,c: 72h)

Fig. 1 7ZA$-oll= seedelld] 1% = tryptic soy
brothel] %8 % 2447t At Fold] A xRz
7t A9 A ol AeffAF HolA Rokg o]F
2 gJoh. whdel Fig. 29 (a) #AS$- arginine
mediumol| 4] vjeFgt A 24A)7bo) A Alxlo g
Fig. 1o vla] wlmd Axiel7} 2 dod A$=2
AEFwo] ®1 gl matrix H-3o| 3}k AT
3 glch AlRke] AREFE AEREALY A
o8l HEr} AesA = 120 A7F ol Y}
50cP.24] tryptic soy brothel|4] 59 wjekgl A4
10cP.le] vl 5vf Fo] velyic.

Eta2o Hst

410 2 glucose, fructose, sucrose,ol|ebe-2
7tz 25g/LE 3to] b aAYS AAJsled zhzbe] A
F AR HewshE Jebloh(Fig.(3), (4)).

Bt gdo] ofebgql At AFEAAE AY B
AR, whdol fructosert 7} &8 AEARELS
7123901, glucose 4047t o] HE] x|y
of o]23 A&} 10027} 7h7te] EmA HE= AlE
o Ad717b =Heloh. AE= glucos) 216 A7)
350cP.2 71} =& ALE JehlH, fructose,
sucrose, oEFE-5-& AMEEE 79 A= A el
=

771929 HEt

Arginine medium 3 1.5g/L9 $7|dAa4da
alanine®} arginine 4l casamino acid, yeast
extract, malt extract, peption$g Ztz+ Fugo g

A7kt A8 #3stdck(Fig. (5), (6)).
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Fig. 3. Cell growth at various carbon sources.
oglucose ® fructose @ sucrose Oethanol
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Fig. 4. Viscosity at various carbon sources.
oglucose m fructose O sucrose e ethanol
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Fig. 5. Cell growth at various organic nutrients.
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Fig. 6. Viscosity at various organic nutrients.
o casamino acid [ yeast extract m malt extract
e peptone
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yeast extract7} 71} & A ZTALRS HoFq]
o, Ax = yeast extract®} malt extract7} =&
e bl sict. web QXA EIE Fhoke o
F 2 yeast extractE AME3}c).

A9l At

FhYe glucoseZAH 25g/LF, f7)dgde
yeast extract 0.01g/L& AM83lm, A4 gdog:
0.5% NaNO,, 0.17% Urea, 0.31% NH,CI, 0.38%
(NH,).S0,, 0.38% (NH,),HPO, %-¢] Sako] A4
FS AMEte @Al JxE Aasilch(Fig.
(7), (8)). FAIEEE NaNO7} 7 B Jehp=
2 Hx e 16047k o] 3-8 F7)ste] 25847k
= 715 cP.24) Urea, NH,Cl, (NH,),SO,, (NH,),
HPO, 55 AH8-8 749 HEE 100 cP.oj3jely)
g 7 2 HEE ez gk o)ne
Table 16l|A] Bi= ule} ko] 25847k o]%¢] pH2)
Hijel|A] A=) A £ gtk & Axglo
NaNO:& % 724+ 7] pHY #Wi} A9 9=
W 74 Axrl 9 NHCl9) A9 %7 pHol
vl# 2F pH7F 4.8424 G XS Yehde o
T ok wepr] AxYe s Hes) 23 pH w3
7} 2% NaNO;& ARg3tgdrt.
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Fig. 7. Cell growth at various nitrogen sources.

Ourea © (NH)HPO, * (NH)SO. @ NaNO,
¥ NH(Cl
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Fig. 8. Viscosity at various nitrogen sources.
O urea M (NH)HPO. * (NH)SO, e NaNO,
O NH.Cl

Table 1. Initial pH changes at various nitrogen sources.

x4 initial pH final pH
NaNOQO; 7 7.30
NH(CI 7 4.84
(NH:CO 7 5.47
(NH.:S0, 7 493
(NH:HPO, 7 497

EtaE delgt C/N vl Hg

g4 2 glucose o] 9ol lactosed AMgdte] C
/NHIE 3004 1007h4] W3kAA FA 4% e
& vl 232 Table 20 Jeyldct. C/N )
7t FEFE FAFA TS} A ey A ¢/
N w)¢] Z71e} 4 F4 vebgdrt. 224 glucose
9} lactosex= 77k 1303} 900) Akl A FA|ZA)o) A
e o Hrs WolA|A Hil sl 2o A
=& vehll= A8 glucose 7% 90, lactosed] 7
T 6022 vepdel webd AELEAR), 34
Ul C/N w7} 323 847} Sich= AL o §
At
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Table 2. Effects of C/N ratio on the production of

biopolymer.
C/N ratio Glucose Lactose
OD. Viscosity(cP)  OD. Viscosity(cP.)
30 4.1 532 4.1 3938
60 3.6 1264 4.1 11531
90 3.1 36146 29 62
130 1.7 109

Jar testof 2st SEAH

5,000 ppm kaolin®} 10% CaCl,7} E3€ A&
(200mL) ol &3 HELEA $4E Hrlsto &
2 A3-e A5kt Table 3¢} 0.D. ghollxe} 7
o] AEFHALY EE7} 0.5mg~3mgollA Al &
AT AsHe LT

Table 3. Result of flocculation test of biopolymer.

Al &  Biopolymer(mg) Supernatant 0.D{550 nm)

Kaolin+Ca™* 0 0.42
0.2 0.04

0.5 0.01

0.7 0.02

1.0 0.03

3.0 0.03

5.0 0.09

10.0 0.16

25.0 041

2 %

AE--AA g EAHOo R Zoogloea ramigera
1155 o] 43l FFujod 2 AFnEA 444HS
AAstednt. bR FHao AAHES 49 7 e
HA7AZ w@rgdegE glucose, ALY BE
NaNO; $-7]1%%k) 0 2+ yeast extract7} A==}
t}. 7] pH7} 64 o 7P =& AEA%I P4
< el A" AEnEAks ultrasonica-
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tions} 4 YAE-2E AZ F propanol #7}e
o8 £&Ho R FEHh AEILEAS jar test
o % HAYNN w2 AAANE o LA
A7 AE Ealslsitt
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