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Abstract: D—pantothenic acid (vitamin BS5) is an Ekipaiinis Eciamaiiiiidime

essential vitamin to animals and has large markets

in the feed, cosmetics, and pharmaceutical ”

industries. The biochemical role of D—pantothenic

acid in all organisms is to form the core of the

structure of coenzyme A. Biosynthesis of N ‘
coenzyme A from pantothenate occurs in all 9 a
organisms, while the synthesis of D-pantothenic < M“°\><")L°H _P”;-”;’%é
acid is absent from animals. Thus D-pantothenic eI Km:,,mmm s

a-Ketoisovalerate
lactone

acid is an essential nutrient to animals.

Ketopantoate is an intermediate of pantothenate biosynthesis pathway. Ketopantoate can be stercoselectivity
converted to D—pantoic acid and further used for D—pantothenic acid production. However, the economic production
of ketopantoate is a bottleneck of D—pantothenic acid production from ketopantoate. Hence, this study provided a
novel method for synthesis of ketopantoate by aldol reaction of a-ketoisovalerate and formaldehyde, and o-—
ketoisovalerate was produced from fermentation with glucose as the raw material. 25.2 g/l a—ketoisovalerate was
produced by an engineering Klebsiella pneumoniae strain with glucose as the main carbon source. 19.9 g/L
Ketopantoate was synthesized from formaldehyde and a—ketoisovalerate by an aldol reaction at basic conditions. The
reaction parameters of reaction were optimized and a conversion ratio of 83.5% was obtained at reaction conditions
of pH 13 and 45°C. The ketopantoate in the solution was converted to ketopantoyl lactone at acidic conditions of pH<
3. Ketopantoyl lactone was extracted to isobutanol with an extraction rate of 50.9%. The organic phase was
decolourized, and ketopantoyl lactone crystal was obtained after concentration. Ketopantoyl lactone was converted
back to ketopantoate in an aqueous solution in the pH range of 7~10, and ketopantoate crystal was obtained after
concentration. Ketopantoate production from glucose via a—ketoisovalerate as an intermediate was set up, which
suggested a novel and competitive technical route to produce ketopantoate. The whole processes were combinated
biological fermentation and chemical reactions and had a high conversion ratio. This method adopted renewable and
cheap original materials rather than highly toxic raw materials. The optimal temperature of the reaction was 45°C,
which was in mild conditions. Overall, a novel and promising method for ketopantoate and ketopantoyl lactone
production was provided.
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Diagram of D-pantothenic acid synthesis process
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Fig.7 Synthesis results of ketone pantolytic acid at different pH
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Fig.9 The effects of reaction temperature on ketopantoate synthesis
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Table 2 Ketopantoyl lactone extraction

Distribution coefficient, K/

Extractant (OW) Extraction yield/%
N-hexane 0.0+0.0 1.5+0.2
N-butanol 0.1+0.0 4.9+0.3
Isobutanol 1.0+0.2 50.9+1.2
CHCI, 0.0+0.0 1.5£0.1
CH,CI, 0.8+0.3 50.7+1.6

53 51K 50.9%+1.2% F1 50.7%+1.6%. % & B 5 T B 5
PEBUR , AR, AU , 17 2 BOH AT 0.5wt% i Pk
TRIFEAT it €5, 4 F €5 S5 PR VAR 28 0 e Tk 4 s e L IS R
J& 15 BB L2 AR IR N BE R K
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7~10 JE [ P B AT A I 9 B AR , A 2 08 I
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AR AR T T I A BN 02 AR R Y IR D BRUSCR AR



106 U= Y

#0203

b, At 520 BRISCR AR &, th T A SEIRAUR A — %
Y, Tl A e 2 A HIORE i RIS AR B e . e

1] 25 15T V2 AR TR P 77 R 11.7% , B 32 I T TS oy
RV 2N 5.2%

®3 BEUIERE

Table 3  Yield of each conversion process

Original substance Production substance Process Yield/%
Glucose a—-Ketoisovalerate (a—KIV) Fed-batch fermentation 14.8
o—KIV fermentation broth Ketopantoate Aldol reaction 78.9
Total yield of ketopantoate 11.7
Ketopantoate Ketopantoyl lactone Lactonization 90.3
Ketopantoyl lactone (KPL) KPL organic phase Isobutanol extraction 50.9
KPL organic phase KPL powder Concentration 97.7
Total yield of ketopantoyl lactone 52
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