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ABSTRACT

Some functional and rheological properties of the y-polyglutamic acid(y-PGA) produced from
alkalophilic Alcaligenes sp. were investigated. Viscosity synergism with thickening agents, capacities for
gelling, entraping of heavy metals, and flocculability of y-PGA were not observed, but the relatively

. good compatability with various polyvalent metallic ions, excellent absorption ability and spinnability
were observed. The y-PGA solution showed non-Newtonian flow behavior and exhibited pseudoplastic
property with a yield stress at above 1% concentration. The values of flow index for 1% solution were
in the range of 0.41~0.75 showing shear rate dependency and the value of yield stress was 2.28 Pa.
The value of consistency index was 0.868 Pa - S" and was exponentially dependent on concentration

and temperature.
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Table 1. Functional properties of Na*-PGA(1wt%).

© Emulsion stability : poor
© Film formation
Aqueous solution : —
Dimethylsulfoxide(DMSO) solution : +
Trifluoroacetic acid(TFA) solution : +
° Absorption(%)
Water: 725
Artificial urine : 433
© Floc formation : no action
© Adsorption of heavy metals:no action
° Spinnability : excellent{10cm> )
© Viscosity synerism or gel formation
Polysaccharides, mono or disaccharides : no
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Fig. 1. Reactivity of Na*-PGA to polyvalent me-
tallic ions(Gel formation occurs in pH
ranges encompassed by the double arrow)
——:Formation of strong gel
~~~~~~ :Formation of weak gel
—=:Formation of strong gel after sedi-

mentation.
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Fig. 2. Flow curve of Na* form of PGA solutions
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Fig. 3. Plot of log(r-7,) vs. log D for Na* form of
PGA solution at various concentrations O
:0.5%, ®:1%, ~:1.5%, A:2%, (1:2.5%.

Table 2. Calculated rheological parameters for
Na* form of PGA solutions of various
concentrations at 30°C.

Rheological parameters

Concentrations

/) Consistency Flow Yield
index, K(Pa * s") index, n(-) stress, 7,(Pa)

05 0.328 0.76" 0.44° 068

1.0 0.868 0.75 041 2.28

1.5 1.180 075 040 3.24

20 1.841 0.75 040 547

2.5 2.383 0.72 035 7.33

a:values calculated at the shear rate range of 0.25~11.265 "'
b:values calculated at the shear rate range of 11.26~182s"'
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.

of vehisdt.

1% & o9 ZEAY #5715 ddEx
1.26s7'& 7|E2 8 ZF 7]€7]7) A2 t& 24
HARAE Hof nghe] ZJDJHE gEHE 29

—

ole} 2 7|&71e Wsle Ad&zZle| ot
SATEZY A 2 °‘l3‘_ Artol]l 2]}
T 7}4 (shear thinning) W&o 2 21 (15)dw
o] o]2]g} shear thinning &AL v 2=z}
So gy 2R} foda 2AS Hejus o
A2 So 845 9ol Ao e o
(15, 16). ok&2] nge s=37} wap 244 A
A& 0.76~0.720]9 1 FHAH o 044~
0362 A Zasteld $5 9 HREEs} ¥es
5 griaAde] AaA e ﬂ‘ia B, oje} °l
$57} 7194% ngo) Fa® AL TEE
£ 272y AHehdr 2jE4jo] A4 873‘_!5—4
Aok AL Solshe HoE ¥ 4 oo E,
FEEH(r,) e 48 Bd 257l gt F7
e W Ao T5E U6 YD Ay
5 72949 A5 AL & 4 At =,

Z22AF(K)g 55 &AL Fig 4949 7E‘°l
FEo gt log Kgo 2 TA A3 F 7)o 24
BAE Jetlo] A9 FA7} S 2.
Yo E 7187} webd A% 2HY Brol
T27E Q¥ Tl 7|Qlste Fx2AH EAo] Wie
Ao BIEHT irh(111). o)zdt AF: guar

30 o ru &£ to

rir

¢
i
p

rl

m\l

[11_,
o 5

p

£

551
gum ¥ xanthan gum £3 & 44 pia 3
oA F2 3 e H] TEY YfellA ZH
A EAREe] AR o FEFZE PNEY) &
ek LZAGHD. b & 2249 At
1% 5 o]AellM o|2igt <dzlo 2 <lg 724 W

37} deojd Ao 2 AZEgi).

4 &

Ecofo 2HE R2F Alcaligeness2) 8 FFo)
A AE}= y-PGA 9 L 7k Elxuoﬂq_g,] o g
ol9) 24 754 W ggEA EAL 2Abshedc).
Alcaligenes sp.7} AAtsls »-PGAE M2 99
Adsasd, 4845, 5945, 354 4%

2 SA%E A9 T SAbASE van o
St 2eht 43 2adnel 4448 wny ¢
Fohda, o F5 FRA A epiol
o},

#9, 7-PGA £ H54E
AT 1% olabeld BEEAG 2 ohay 44
o ABE debisich 1% 49 FEAL

2 041~0.752 Ad&e AL Hoon Ax
EA(K) g 0.868Pa - s, $E38(r)3He
28Paclgleh. = HZEAS(K) e A5 g4
of 2L ¥E W LT JEAL tehlod, ¥E
F7hol mhe} oj7hande Za Ao

e Ho
E
nJ
oftt
o e
fx

FuEd

1. F. Elizabeth and M. Glicksman(1967), Food
Technology, 21, 535.

2. G. W. Pace and R. C. Righelato(1980),
Advances in Biochemical Engineering, 15, 70.

3. K. Tadaya, O. Toshihiro, T. Tadashi, and T.
Akira(1982), Biopolymers, 21, 1623, ed. by
Kornberg, H. L. etal, B310/1-46, Elsevier,
New York.

4. o)Aldd, 7, Ak, FFE(1993), TR
=38 3%, 8, 209.

5. olaled, 7, AA4(1993), &=
7], 8, 217.

6. o]Aled, Zelg, ZA(1995), T ETE3
Z], 10.

7. D. J. Pettite(1982), Food Hydrocolloids, Vol. 1,
Glicksman, M. ed., CPC Press, Boca Ratton,

333

]



552

p. 127.

8. M. Tako, T. Nagahma, and D. Nomura
(1977), Japanese J. Agric. Chem., 51, 389.

9. EHF-, S#H=H(1983), OALE&#, 3
349.

10. &4RFE —BR(1990), MERY T H4Er3t, 68, 300.

11. Bifs, BEEE (1990), HAGRIYES
2k, 37, 428.

12. S. D. Holdsworth(1971), J. Texture Studies, 2,
393.

13. N. Casson(1959), Rheology of Disperse

14.

15.

16.

17.

Korean J. Biotechnol. Bioceng.

System, C. C. Mill ed., Pergammon Press, 84.
B. D. Kwon, P. A. Foss, and C. K. Rha
(1987), Industrial Polysaccharides, 3, M .
Yalpani ed., Elsevier Pub., p. 253.

M. Tako, T. Nagahama, and D. Nomura
(1977), Japanese, J. Agric. Chem., 51, 397.

M. Tako, T. Nagahama, and D. Nomura
(1977), Japanese J. Agric. Chem., 51, 513.

K. L. Krumal and N. Sorkar(1975), Food
Technology, 29, 36.



