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Fig. 1  Shear stress ( r) and related shear rates ( y) at
different concentrations of 7-PGA

® 1% y-PGA;, W 2% y-PGA; O 5% ¥ PGA; & 10% 7-
PCGA

FEFEMNITTEET BT TFERERFEN
XHMBER, FLUKHEERR, KAN 112
mPas, ZER A KB 3 HET TR R EEH A
#i 42.1 mPa-s, 3 H %5 BE B & 59 U0 3 38 i 18 dm 4
g XREVERENITUIERT,y-PGA K
FFRAERBEEEL LT SBM, FHEHE
BT L aRs, o TIRERE T BHER K,
Hiy, KR BB HHE . B y-PGAER—1
K FPORREXRES FHESHER CHEN
BT, 7-PGA MK TEATHANMELR , ik
PAGCE R, E o d R Pl S SN ] A3
MK ARG BE (B R7ER BT R, Il 2 B
KEOWYIER , B BN FEWBPE, T
SEMHEF , BT LR T RE

120
100
80
60
40
20

77 (mPa-s}

1 1 1 1
400 600 800 1000 1200

¥

0l L
0 200

Fig. 2 The relation between viscosity (77} snd shear rates { ¥)
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Fig. 3 The relation between viscosity{ ) and temperature{ T')
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Fig. 4 Strain sweep plots of &' and & at constant frequency for a
5% r-PGA solution
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Fig. 5 Frequency sweep of ¥-PGA
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Fig. 6 Storage modulus { G’} and loss modulus{ ") of 7-PGA at
different concentration.
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Fig. 7 Storage modulus( ') and loss modulus( &) of 2% ¥-PGA
heat at 100°C for 30 min and 60 min, respectively
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Fig. 8 Effects of pH values on the storage modulus{ G’') and loss
modulus { G7) of 2% 7-PGA heated at 80°C for 20 min
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Fig. 9 Effects of various concentrations of NaCl on the storage

modulus{ ¢') and loss modutus{ &) of 2% ¥-PGA
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STUDIES ON RHEOLOGICAL CHARACTERISTICS OF
y-POLY(GLUTAMIC ACID) PRODUCED BY BACTERIA

YANG Ge'?, CHEN Jian', QU YinBo', LUN ShiYi'
(" Key Laboratory of Industrial Biotechnology , Ministry of Education, Sowthern Yongtze University, Wuxi 214036)
(? State Key of Laboratory of Microbial Technology , Shandong University, Jinan  250100)

Abstract The rheological characteristics ¥-poly ( glutamic acid) { 7-PGA) solution have been investigated. The
solution is a typical non-Newtonian shear-thinning fluid with a characteristic n-parameter lower than 1. With
temperature raised, the viscosity of ¥-PGA solution shows the trend of decreasing. Over the angular frequency (w )
range 0.01 ~ 100 rad* s, the storage modulus (G’) of 5% ( W/V) 7-PGA gels is much higher than its loss
modulus ( ") and loss dependent on frequency which showed that ¥-PGA has fine elasticity. 1% is close to the
threshold concentration needed for gelation. ¥-PGA is dispersible in cold water to form weak gel . Continuous healing
at high temperature treatment changed the network of ¥-PGA gel. Similar results are observed for 7-PGA gels
prepared under pH 4 and 12. Addition of 1% ~ 10% NaCl,7%XKCl, MgS0, , Zn30, and CaCl, decrease the G of
2% y-PGA gel at low frequency and increased G” over the frequency rang 0.01 ~ 100 rad*s”' which indicated that
the formation of elastic network is hindered . However, addition of 1.7% PbNO, of 1.7% AgNO; makes total loss of
viscoelasticity of the 2% 7-PGA system.

Key words Bacillus licheniformis, 7-Poly(glutamic acid), Rheological characteristics, Dynamic viscoelasticity



