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Optimization of PS-7 Production Process by Azotobacter indicus var. myxogenes L3 Using the Control of
Carbon Source Composition. Ra, Chae Hun, Ki Myong Kim', Pil Woo Hoe?, Sung Jae Lee, and Sung-
Koo Kim*. Department of Biotechnology, Pukyong National University, Busan 608-737, Korea, 'School of Life
Sciences and Biotechnology, Korea University, Seoul 136-713, Korea, “Trade & Investment Promotion Team,
Busan Metropolitan City, Busan 611-735, Korea — The proteins in whey are separated and used as food addi-
tives, The remains (mainly lactose) are spray-dried to produce sweet whey powder, which is widely used as an
additive for animal feed. Sweet whey powder is also used as a carbon source for the production of valuable
products such as polysaccharides. Glucose, fructose, galactose, and sucrose as asupplemental carbon source
were evaluated for the production of PS-7 from Azotobacter indicus varmyxogenes L3 grown on whey based
MSM media. Productions of PS-7 with 2% (w/v) fructose and sucrose were 2.05 and 2.31 g/L, respectively.
The highest production of PS-7 was 2.82 g/L. when 2 % (w/v) glucose was used as the carbon source. Galac-
tose showed low production of PS-7 among the carbon sources tested. The effects of various carbon sources
addition to whey based MSM medium showed that glucose could be the best candidate for the enhancement of
PS-7 production using whey based MSM medium. To evaluate the effect of glucose addition to whey based
media on PS-7 production, fermentations with whey and glucose mixture (whey 1, 2, 3%; whey 1% + glucose
1%, whey 1% + glucose 2% and glucose 2%, w/v) were carried out. Significant enhancement of PS-7 produc-
tion with addition of 1% (w/v) and 2% (w/v) glucose in 1% (w/v) whey media was observed. The PS-7 con-
centration of 2% glucose added whey lactose based medium was higher than that of 1% glucose addition,
however, the product yield Yp;s was higher in 1% glucose added whey lactose based MSM medium. There-
fore, the optimal condition for the PS-7 production from the Azotobacter indicus varmyxogenes 1.3, was 1%
glucose addition to 1% whey lactose MSM medium.
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Fig. 1. Primary structure of PS-7 from Azotobacter indicus var.
myxogenes ATCC 21423, Rha: rhamnose, Glc: glucose, 2dGlcA: 2-
deoxy- glucuronic acid.
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Fig. 2. Effect of carbon sources and concentration on PS-7 production of Azotobacter indicus var. myxogenes L3 in whey based

MSM medivm in shake flask (total sugar concentration 20 g/L).
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Fig. 3. Effect of carbon sources and concentration on cell growth of Azotobacter indicus var. myxogenes 1.3 in whey based MSM

medium in shake flask (total sugar concentration 20 g/L).
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Fig. 4. Effect of carbon sources and concentration on Viscosity of Azofobacter indicus var. myxogenes L3 in whey based MSM

medium in shake flask (total sugar concentration 20 g/L).
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Fig. 5. Effect of carbon composition of medium on cell growth
and PS-7 production of Azotobacter indicus var. myxogenes 1.3
(O, whey 1%; O, whey, 2%; A, whey 3%; @, whey 1% + glo-
cose 1%; BB, whey 1% + glucose 2%; A, glucose 2%).
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