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ABSTRACT

Effects of carbon sources on zooglan production by Zoogloea ramigera were investigated. The produc-
tion of zooglan was varied according to the carbon sources used. The largest amount of zooglan was
obtained when lactose was used as carbon source, and fermentation broth with lactose showed the
higher viscosity. The effects of carbon sources was in decreasing order of lactose, glucose, galactose
and sucrose. The viscosities of purified zooglan solutions(5g/L) obtained from different carbon sources
were measured. When lactose was used, the viscosities of zooglan solutions was quite high and other
carbon sources such as glucose and galactose gave little lower viscosities than lactose but sucrose gave
very low values. On the other hand, it could be postulated that most of lactose is hydrolyzed by intracel-

lular B-galactosidase.
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Table 1. The broth of flask culture after 7 days.

DCW* |Final sugar| Viscosity | Product | Final
") conc. (cp) (CY/)] pH
/)

Lactose 40 89 1160 110 46
Glucose 58 29 450 29 46
Galactose 49 11.1 80 28 46
Sucrose 7.1 183 20 2.1 49
Fructose 75 203 145 18 44
Mattose 6.2 10.2 20 23 49

* Dry cell weight
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Fig. 1. Kinetics of fermentation of lactose by Z
ramigera.
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Fig. 2. Kinetics of sugar utilization in culture me-
dium. Initial carbon source is lactose.
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Fig. 3. Kinetics of fermentation of whey permeate
by Z. ramigera.
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Table 2. Bgactosidase activity of fermentation
broth including lactose.

Time Dry cell |Supernatant| Broth Specific broth
(hr) weight activity activity activity
@h) (U/mD (U/mb (U/mg)
4 0.1 0 0.46 46
24 5.77 0012 286 496
36 572 0 300 52.4
48 58 0 254 431
th ol AE A 3 sk R aart iZHfé}
g oulgth o] $Pree Bavh AW
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4% E AZ o] gt Pkl FaREIt F
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Fig. 4. Kinetics of fermentation of glucose by Z

ramigera.
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Fig. 5. Kinetics of fermentation of galactose by Z
ramigera.
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Fig. 6. Kinetics of fermentation of sucrose by Z
ramigera.
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Fig. 7. Comparision of viscosity of fermentation
broth at varicus carbon sources.
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Fig. 8. Comparision of zooglan concentration at
various carbon sources.
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Fig. 9. Comparison of sugar utilization at various
carbon sources.
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Fig. 10. Kinetics of sugar utilization in culture
medium. Initial carbon source is lactose

(10g/¢ ) and glucose(10g/¢ ).
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Qoz et AR Fous S
t}. Fig. 102 lactose®} glucose7} 7+ 10g/¢ A &
of 9l 712e AshulekAAE o wEe Sle
o] zAolth Wiyt AHH w} glucosert

lactose Bt} Add o2 2ulggic}. Fig. 112 ga
lactose ¢} glucose7} 7+ 10g/¢ 4 Eof sl 714 &



228

Inject
16.68
17.18

20.05
20.55
21.05
21.535
22.05
22.55

Fig. 12. Typical gel permeation chromatogram of
zooglan fermentation broth.
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Fig. 13. Viscosity vs. shear rate data for 0.5%(w/
w) solutions of zooglan gum from various
carbon sources.

Table 3. Ratio of monosaccharides and Specifici-
ty of Celluflour in hydrolyzed zooglan.

Carbon
Lactose Sucrose | Glucose | Galactose
source
Glucose/
211 1.96 232 2.38
Galactose
Specificity to
Celluflour + + + +
(Fluoresence)

Nakamura 9] gto] & 71& S/ ot tido]
H3sted7) el 72 A=), Fig. 132 A4
% 5g/¢ zooglang&989] Hxolt}. Lactose 7|2
o] A% 713 & 3+2 297 glucose, galactose 7|
A e 73 27} °h7} Zgre s sucrose 7]He A$=
g ge ghe ).

Table 32 AAH zooglang 7}5EajA17] 7L
HPLCZ A3 ZA#Z 27429 wido] =gl
dl glucose7} galactose2] 2v] Hx o] v]gE =)
sk}, o] AS lkeda(12)7} B8 3.69= =A
ofu}zuk Easson(15) ¢t} Cooper(7)9 ®.1g
ol 20 H3kgkc}. 83 Eassono| 3|43k zooglan
BAYE IR A47 Bojr)h Aed 4
E % celluflouro] of4iuis& Ho AabEo)
glucoses} galactosez} f1-3 £& B1-4 #Agx
o Rds AT 5 sl
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B Aol A= Zoogloea ramigeracl] 2%+ zooglan
Ao A el g g A7 FA
e w5 g 71Ee) A7 AHEE 25g/0 B
tl e 45g/l 5 /\}ﬁ-ﬂ 7;1—?—0]]5-_ zooglang &3}
doz Augond $AT HUAFA % 19
2 zooglan AJAkel "}%‘a} F de 7HsAE Falst
At

Bk 9o] lactosedl HEBIoke] 74 zooglan A
Atk 2 gzt sl g3, glucose, galactose, su-
crose <=olgth. A= zooglang (5g/f )2 H=
+ lactose 71AZ A4l zooglane] 74 7pd 2
e B9 glucose, galactose 7|49 347} 7h

ok7k Zgkon sucrose 7)Ae] A= c}'% ] &
7+e B9tk Lactose2 9| wloFA] g lol A
o] glucoses} galactose7t EAM3FHAE o] FF=

AT 92 Bgalactosidased Hulst7|Hois AlXY)
o] )3 B-galactosidasedl] 2}3) lactosed +3)
H2 e gz Solrka B e v
Sol HE wo 2 wEH Zo® AdH.
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