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Abstract

Levan, a biopolymer composed of B-(2-6) and B-(2-1)-linkage of fructoses, was produced by the levansucrase
of Zymomonas mobilis. The viscosity of levan was investigated as functions of temperature, pH, concentration
and ionic strength for the purpose of use in food processing. The viscosity decreased by 67% at 50°C compared
with that measured at 10°C. The viscosity of levan was influenced by pH. A remarkable decrease in viscosity
was found at pH 2 although there was no change in the viscosity at other pH conditions. The increase levan
concentration leaded to an increase in viscosity. However, the ionic strength of NaCl did not affect the viscosity
of levan. The intrinsic viscosity of levan was found to be 44.01 cm’/g at 20°C and 31.42 cm’/g at 10°C. Inulin,
which is B-(2-1)-linkage fructo-oligosaccharides showed very similar viscosity pattern as levan at 10~50°C. In
contrast, viscosity of inulin was more sensitively effected by the change of pH than that of levan.

Key words: Levan, viscosity, pH, temperature, inulin

M E

fructose7} B-(2-6)% B-(2-1)7x2 AdE YA EA

437 34 Z 20| (hydrocolloids)2A Bl &

o] AxE F7MIIIAY, e BAR 2% 9
o (junction zonesy& ©]Fo] 33k T2 gel& A
371% #ch wekA], A4 FZ o] =(hydrocolloid)=
AFAA F-A, AgA, T AdFARA 12AQ
71%& &} (Sharma, 1981), olftol|l = ThFS 7153
EAE ATEEZN 4% AF Z 7 BEAY
9] o] &o] Z7}3l3 3ithHan, 1990). 3], I+ 22
o] = (hydrocolloid}& 4| Fo] ©]-&-& A% o] Sl 23
A AgHe A4 5L AF AFY OB, AR,
54 59 4o € 4F& vAA H22 0 HAY
EAL A8 olgdte AL o+ Fasdi
Zymomonas mobilis7} ©A291 2 2 glucose, fructose
2 ALg-8 ST of M sorbitol, gluconic acidE3} 3
A AAE e FAES] Yuk(levan)2 <F 3004 gl

Corresponding author: Uck-Han Chun, Department of Food
Science & Technology, KyungHee University, Suwon, 449-
801 Korea

217

(biopolymer)24](Johns et al, 1991) I FZ¥ Fig.
17} 31, levansucraseol] ]3] transfructosylationd}]
# A ¥t} (Han, 1990).

28 o]Ed-L 20~3070¢] B-D-fructofuranose7} B-
2-) Ao s dd=] o H¥YA dko] sucrose
residueE 7FA| 11 9l EAFE 5,000 A=) AFESE
FE2A AR, XA, thde]ot Foll thEF B
L=

gt FEA g thekt 8 =E JHAE ¥
ARA A BES B vi$ & H3n B GFE
A =2 et agln gute gt o g gl
A Al %2 ¥E(<05%) olgdETE o 2 He
(Phelps 1965). 1R & #ule] B-(2-1) 2§} v w sl
B-2-6) A H4FE #7) mjEe 2 &= 7}
A}

A4 gRol=ql dve 4T BAFE A
¥4 BAEM AR BAL Al ¥5, B4,
A ¥, &%, conformation, &3 (side-chain), pH,
0] & ZAx B o8] gL v} A5 FRol=e

[
=
¥



218 A E 28 A 2 A 335 (1998)

o]
0
o o o R H
% o H of " of -
; CH ,0H CH ,0H : H
. 2 2 CH ,0H OH
HO HQ H HO H " H

Fig. 1. Chemical structure of levan.
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Table 1. Effect of temperature on the viscosity of levan

Concentration of . Viscosity (cp)

levan (%, wiv) 10°C 20°C 30°C 40°C 50°C
0 1.30 1.00 0.80 0.65 0.54
0.05 139 1.03 0.81 0.70 0.64
0.5 1.67 1.23 1.13 0.84 0.85
1 2.20 1.54 1.18 1.02 0.90
2 3.76 2.67 197 1.80 1.61
4 17.57 13.60 8.70 6.85 5.88
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T 139 cpol AL, =7} F71eel wEt A=t &
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Scpoll A 50°Ce] 5.88 cpR 7443t <F 67%2] IAx
A28 BHUv). Pseudomonas delafieldiizt YAV
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Table 2. Effect of pH on the viscosity of levan at 20°C
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Concentration of

Viscosity (cp)

levan (%, wiv) pH 2 pH 4 pH 6 pH 8 pH 10
0 1.00 1.00 1.00 1.00 1.00
0.05 1.03 1.07 1.00 1.01 1.00
0.5 1.04 1.19 1.20 1.23 120
1 1.07 153 1.49 1.53 1.54
2 1.09 2.70 2.64 2.81 2.85
4 1.20 16.40 14.75 19.43 16.27
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Table 3. Effect of the ionic strength using NaCl on the viscosity of levan at 20°C

Viscosity (cp)

Concentration of

Ionic strength ()

levan (%, wiv)

0 0.01 0.05 0.1 0.5 1 2
0 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.05 1.01 101 1.01 1.00 1.00 1.02 1.01
0.5 1.23 1.23 123 1.22 1.19 1.24 1.21
1 1.59 1.59 1.59 1.53 1.47 1.54 1.51
2 2.92 2.92 291 27 2.56 2.79 2.56
4 17.87 17.87 17.87 18.86 16.86 16.94 18.38




Zymomonas mobilis §3)] levansucrased] 2j8} AAE #Huke] H= 221

g

S 8 5 88 3 8 8

Reduced Viscosity (cm¥g)

a
=]
N

o

1 2 3
Concentration (g/cm®)
Fig. 2. Intrinsic viscosity of levan at 10°C.

©

38

3 8

2

8 &
2

Reduced Viscosity (cm?/g)
3 g
d

-
o
L

o

2 3
Concentration (g/cm?)
Fig. 3. Intrinsic viscosity of levan at 20°C.

©
-

E(intrinsic viscosity} 10°CollA 44.01 em*/gs} 20°C
ANA 3142 cm/gE YEMIT B DRARS £
Aol glol BEAEE A3t] AR} 1.2-2.0, F ]
=7t 02~1.09] FERAAN AR M=
7F 1.20]819] FrolrMe APt @ g 7}
S0l ¥, =S 2.001739] B BARE
3 2go] dojut T3] Huggins® o]y} Kraemer2]
£ A 8317 o2t

O0RFe A% BA%S 1/ JEdAE 2
< B FAT EAF] EFF 2RAET T
Z¥atA AvhE 3} g 1995). M2 g B4, O3 F
olo] Ao wWe nfA=Y FABAE vy
F ok =3, R AtE AR s 22
A= A TF2E VA E £4Y A9 afHET)
aFA @& Fgl v wfg gt o] E olf=
AN E 7HE gt F$= 7197 (branch-
on-branch) TZol 23te] 33| LR A P2E
AW, EAHg Hgte R/ Er Re Aoz 44
21=g

nulingl B 54

#¥h(levan) oF 3003t 7} <) fructose7} P-(2-6)
p@-17z2 AZE biopolymero]1 o]EAL 20~
3071¢] B-D-fructofurancse’} f-(2-1) Ao 8 2]
of glom HFPA Lol sucrose residued 7}A] 11
e B 5,000 F =l AgerstEol|t). Fructose
o] A polymer2A] B(2-1) 2H-E A sh= inulin}
o AEE Awug e g

Inuling] AEd vl 22 Y& AHE A3,
Table 49} o] %7} 4] me AAHoz of
57~60%2 Ax 7tA AEE Bt} o] AE Table
19] £x9) ZHad)] wpe} oF 50~67%2] x| BHAE
Bl #ute] A= i fAG ARE Boh pH
o] W& imulin®] H= W3l e pHI} o2 E
33l wle} A o2 inuling] AXr} A sigh
a2y, 94X ZAME Z(Table 2)7 o] #HWHe pH
4ol pH 10/}olofl M= M3 E A= g Holt}
pH 294 H4% P9 748 B A2 2
#IE B F3 3

F2 Bf2-6)2%e] fructose® FAIE polymer?] #)
Wit 22 42-1) 2% R 74 inuline] Fx9]
AF(Vandamme} Derycke, 1983y 1 F2A4te] EA 3}
#Zo| &= W3lo] disle] e AHxE S, pH W
3lof| welr = ko] pHel WHalel thsled W& pH
Aol M inulinEr} FHE HE G4 Holm it
ol dlyto] Atel o) RIZAEA 7R, 2=
o o3 FAsHA rio-Esis & E3(Kang® Cottrell,
1979)¢} A X8t Aoz Alg g}

Table 4. Effect of temperature on the viscosity of inulin

Concentration of Viscosity (cp)
inlin (%, W) 1°C 20°C 30°C  40°C  S0°C

0 1.31 101 080 066 055
0.5 1.35 1.06 087 0.66 056
1 142 112 091 071 059
1.5 1.50 118 099 077 0.64
2 152 120 100 075 0.62

Table 5. Effect of pH on the viscosity of inulin at 20°C

Concentration of Viscosity (cp)
inulin (%, wiv) pH2 pH4 pH6 pHS8 pH 10

0 089 089 089 0.8 089
0.5 094 097 098 099 099
1 0.98 1.02 1.01 1.05 1.02
1.5 1.00 1.04 1.06 108 1.06
2 1.05 1.08 1.14 111 1.10
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