FAET A A 149 A 2%
Korean . Biotechnol Bioeng.
Vol. 14, Ne. 2, 205-211(1999)

Achromobacter cycloclastoll 2i2t ¥ -Butyrobetaine®l L-Carnitinedll 22 4=H

o] & F-%o] 2l
AEFaaTr A
(F 01999, 1.7, AA

51

.

d.udF
)
E3AALE

A
L

Microbial Transformation of y —Butyrobetaine into L-Carnitine by
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We nvestigated optmal conditions for the microbial transformation of -butyrcbetaine into L-carmitine by using Achromobacter
ovaloclast ATCC 21821, When the calls were culbvated in the meditm containing 7 -tutyrobetaine as the scle carbon source for
both cell growth and L-carmitine production, the maximum L-camiine production was 29 o/l and the conversion yeid from »
-butyrobetaine to L-camiting was as low as 309 mol%. In order to enhance the L-carnitine production and the conversion yield,
vanous carbon sources were added 1o the ¥ -butyrobetaine contairing basal medium. in the medium supplemented with glyceral,
L-carnitne produclion was as high as 46 o¢lL and the conversion yield was 882 mol%, showing a significant improvement in
L-carntine symthesis compared to those in the medium without glycerol. We also examined the adddional effect of quaternary

AMMONIUM compounds such as betane and choling, which are similar n structure to 7 -bulyrobetaine and L-carntine.

It was

ohserved that in he presence of those qualernary ammonium compounds, both the L-carntine production rate and the conversion

vield increased. In addiion, we found that cell growth was ihibited by a ¥ -bulyrcbataine congentration of more than 3%

o, while

L-camitine production was efficient at the 7 -bulyrobetaine concentration of 2-3%. By culivaling the cglls in the optimal medium
contaning glycerol and choling, we obtained an L-camiing concentraiicn of 7.2 g/l with the conversion yield of 88.7 mol% in 4

days.
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Figure 1. Microbial translormation of 7 -butyrobetaine inlo
L-carmutine. Cells were cullivated in a BT medium containing
20 % (w/v) ¥ -butyrobetamne as the scle carbon and nitr-
0gen Source.
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Table 1. Effect of carbon source on cell growth and
L-carnitine production.

C-source | Cell growth 7 —Butyrobetaine |L-Carnitine| Yield
@) | OO | " | consumed (L) | (LD (mol%)
None 631 B4 1042 290 a0
Fructose 1347 78 246 244 320
(Galactose 1L18 73 1270 2% it
(flucose 1173 73 983 28l 7
alyceral 786 57 579 460 232
Lactose 9.93 84 800 242 34
Maltose 1257 83 1471 248 187
Starch 913 83 403 139 438
Sucrose 13.37 74 1240 288 H8

Cells were cultivated in the BT medium conaining the
ndicated carbon source al 27C for 96hrs  Experiments
were conducted in duplicte. Results are expressed as thye
mesn values within a deviation of nol more than 10%.
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Table 2. Effect of nitropen source on cell growth and
L-carniline production.

N-source Cell growth ¥ -Butyiohetaine | L-Camitme | Yield

{1%) {0Dgy) pH consumed (g/L) | (@10 | (mol%l

None 677 |75 107 254 30.2
(NH. 250 602 | 82 1052 1.23 128
Galaclose acid 499 | &5 617 0.00 0.0
{ extract 671 | 87 611 122 22,0
Yeast extract 1050 | 88 773 123 175
Peplone 416 |80 73 141 20.6
Tryptone 763 | 87 ) 138 20.6
Soytene 1450 | 89 1280 0.22 19
Betaine 476 | 81 70 404 627
Chaline 681 |72 6.7 479 8l4

Cells were culovated i the BT medium containing the
indicated carbon source at 27C for 9Ghrs. Experiments
were conducted m duphcte. Results are expressed as thye
mean values within a dewviabion of not more than 10%.
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Figure 2. Effect of qualernary ammonium compounds on
L-camitmne production. Cells were precullivated m a medium
containing 1% of quaternary compeund for 24 h at 27T
Cells were washed with saline after harvesting, then an equal
amount of cells was iransferred inlo the BT medium containing
glyceral, and further cultivated at 27°C, The Figure shows the
time profile of the second stage of the culture.
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Figure 3. Effect of v -butyrobetaine concentration on cell
growth and L-camitine production.
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Figure 4. The time profiles of L-carnitine production, cell
growth, y-butyrobetaine consumption, and molar conversion
vield. Ceils were cultivated m a BT medium supplemented
with 2% glycerool and 1 % choline.
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Figure 5. Pathwav for L-carnitine hiogynthesis from y -
butyrobelaine.
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