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Production of Poly 3-Hydroxybutyrate-co-3-Hydroxyhexanoate
by Aeromonas hydrophila 4AK4 Grown on Soybean Oil
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Abstract Poly 3-hydroxybutyrate-co-3-hydroxyhexanoate ~ PHBHHx was produced by Aeromonas hydrophi-
la 4AK4 using soybean oil instead of lauric acid as substrate. The use of soybean oil instead of lauric acid
solves the problems in PHBHHx production such as high cost of carbon source foaming and difficult recovery
of product. In a fermention study conducted in a 6 L NBS vessel cell dry weight and PHBHHx concentration
obtained through triple nutrient limitations on nitrogen phosphorus and oxygen over 48 hours were 19.5 g/L
and 10.8 g/L. when soybean was used as the only carbon source. While 42.2 ¢/I. CDW and 16.8 g/I. PHB-
HHx were achieved when soybean oil and lauric acid were used together as mixed carbon sources during the
cultivation. The 3-hydroxyhexanoate contents in PHBHHx under all cases were rather constant it ranged only
from 10 % to 13 % after 12 hours of fermentations. The results showed that mixed carbon sources was more
suitable for industrial production of PHBHHXx.
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Aeromonas hydrophila 4AK4

PHBHHx
67
PHBHHXx ¢
pH 6.5
PHBHHx
PHBH-
Hx
PHBHHx
1
1.1
1.1.1 BioFlow 3000 New Brunswick Sci-
entific USA 6.5 L .
1.1.2 4AK4  Aeromonas hy-
drophila 4AK4 .
1.1.3
1.1.4 20 g/I. NHy ,5042.0 g/

L MgSO4+ 7H,0 0.2 g/L 5 mL
Na,HPO; 12H,0 193 g/L. KH,PO, 53 g/L
1 g/L 1 mlL
.1 20 g FeCly 6H,0 10
g CaCl; H,0 0.03 g CuSOy 5H,0 0.05 g MnCly
4H,0 0.1 g ZnSO; 7H,0 0.5 mol HCI.
1.1.5 30 C
24 h 200 r/min 25D New Brunswick
Scientific Co USA.
1.2
1.2.1

1.2.2

24 h PHBHHx

1
Tab.1 Medium compositions for limitation growth study

A B C D
1 100 g/L. 100 /L. 100 g/L. 100 g/L
NH, ,80 13g/L* 1BglL 5gL" 5gL"

3 50 mI/L 16.7 mL/L 50 mL/L 16.7 mL/L
MgSO; 7H,0' 0.8 /L. 0.8 ¢/L. 0.8 g/L

5 lgL  1gL  1glL 1 g/L

0.8 ¢/L

6 Sml/L Sml/L 5 ml/L 5 ml/L
1
1 0h 80 ¢g/L 12 h 20 g/L
2 a Oh6g/L 12h7 g/L
b 0h2¢g/LL 12h3 g/L
3 Oh
4 0.4 ¢/L 012h
5 2.5 mL/L 0 12 h.
1.2.3 30 C
3L 3 L/min 150 v/
min 900 r/min 10%
48 h. 150 mL
1 Fermentor A .
1.2.4
2 Fermentor B .
2
Tab.2 Media used in the fermentor studies
A B
100 g 1* 80 ¢
Og 20 ¢
NH, ,S0,4 15 g”’ 20 g2
25 mL 33 mL
MgSO; 7H,0 1.2g' 1.2¢
lg lg
8 ml? 8 ml?
2
1 a 50 ¢/l 6 h
3¢/ LILh b 1 ¢/L 6h 1
g/ I h c 1 ¢/ 6 h 1

g/ L h
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2 Oh 12h 24 h PHBHHx 0.17 ¢/LL
3 12h PHBHHx
1.3 0.89 ¢/I.  0.86 g/L.
CDW PHBHHx NH, * 3
8 . PO~ PHBHHx
9 .
PHBHHx
2 PHBHHx
2.1
3. 4 PHBHHx
0.91 g/L PHBHHx
PHA 3
1.87 ¢/L 1.70 &/L PHA
1.81 g/L PHBHHx
3 4AK4 PHBHHx
Tab.3 Effect of carbon source on PHBHHXx production by Aeromonas hydrophila 4AK4
CDW! / g/L PHA /CDW /% HHx /PHA /% PHA / g/L
0.916 +0.07 1.74+0.01 17.3+0.5 0.016 +0.001
1.87+0.1 8.6+1.7 15.3+£0.6 0.17+0.02
1.70+0.02 52+1.6 12.3+0.4 0.89+0.02
! 1.81+0.02 48+1.5 13.6+£0.3 0.86+0.04
1 10 /L 10 ¢/1..24 h
2.2 2. 3
4 GC
24 h 3
24h A BC PHBHHx
D CDW 31.7 /L. 24.6 ¢/L. 13.3 ¢/L PHBHHx
10.1 g/L. D  PHBHHx/CDW 35 :g :g
30.66 % B C PHBHHx/ 30 F
CDW 23.9 % 28.3 % A éls
PHBHHx/CDW  18.1 % 1. S_zo L
PHBHHx Els i
PHBHHx %10 |
2.3 £l
48 h CDW ) .
19.48 ¢/I. PHBHHx 10.8 ¢/I. HHx  PHHHx Os 1I0 12 14 16 18 220 1
12.2%. 16 h 900 i
r/min 0% 16 h
1 PHBHHXx
PHBHHx 33.3% dakd
Fig.1 Effect of nutrient limitations on PHBHHx produc-
68.9% PHBHHx tion by Aeromonas hydrophila 4AK4
.44 h .
PHBHHx 4.6 g/L 10.8 g/L. 6.2 g/1.
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production by Aeromonas hydrophila duction by Aeromonas hydrophila 4AK4
3
2.4
48 h 4AK4
CDW 42.2 ¢/1. PHBHHx 16.8 g/L PHBHHx
HHx PHA 10.2% .12 h
PHBHHXx 1.2 ¢/ 11 h 41 PHBHHx 68.9%
h 16.8 ¢/L 15.6 ¢/L PHBHHx 10.8 g/L
PHBHHx
3.
3
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