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Production of Poly — 3 — Hydroxybutyrate (PHB) by Fermentation

of Active Sludge from Food Plant ( II)

CHEN Ran', YANG You-hui?, Peter H. F. Yu®

(1. Higher Agri — Education Research Section, South China Agricultural University, Guangzhou 510642 China; 2. Department of
Food Science, South China Agricultural University, Guangzhou 510642 China; 3. Department of Applied Biology & Chemical
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Abstract: A media for fermentation of active sludge in wastewater treatment plant of Guangzhou Siming Yantang Diary Corporation
were selected through Lo(3*) table of orthogonal arrays by designing nine different prescriptions for 3 elements, i.e. C, N and P,

with 3 levels and the extracts from the cells of the sludge were tested through a series of physical and chemical examinations in present
study. The results showed that the optimum culture medium for fermentation gained through various evaluations contained glucose of
8 g, (NHi) 2S04 0f0.25 ¢, and 0. 25 g of KH.PO. /liter of water. The extracts from the cells were qualitatively identified to be
mainly poly — 3 — hydroxybutyrate by "H NMR tests, while their concentration was quantitatively to be over 70. 61% by GC test. It
was also found that their melting points were between 182. 2—188. 9°C, higher than PHB standard.
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1.3.5.1 10 mg 1.26 mg- L - CH;
2 mL ( 3% 2.49 mg- L7 - CH» 5.24
) 2 mL 100 C mg: L~ -CH
3.5—4h 1 mL GC
35001 min~' 30 min PHB
2L 171 PHB 2.2
PHBV (PHB: PHV =9: 1)
1.3.5.2 Hewlett Packard PHB PHBV (PHB: PHV =
Ultra 2 5% Me Silicone 25 m 9:1) PHB
0.2 mm 0.33 pm N, 3.209 min PHV 4. 987 min
I mL- min™' 10 °C+ min~! 3. 209 min
260 °C 10 min 4. 987 min
260 C 300 C PHB
1.3.6 Lo(3*) PHV 'H
CNP 9 1
(NH.) »S0. 2 PHB
KH,PO4 4 PHB 3
2 1.(3%) 9 PHB
PHB Table 2 Concentrations of PHB in cells from 9 preparations
1 in Ls(3*) of orthogonal arrays
Table 1 Establishment of three factors at three levels T oL e o
CsH 1206 (NH.4)»S04 KH,PO. PHB 3.209 66 695 7488 1 0.0100 100
A B C D 1 3206 43753 5337 1 0.0088  80.99
| 8g L0 075 L0 075g L 0  — 2 3.196 57528 4716 1 0.0085  74.10
2 6g L0 0.50g LH0 050 L0 — 3 3.218 22520 3284 0.5  0.0098 89.50
3 4g L0 0.25¢ LUH0 0.25¢ L0 — 4 3.200 25697 6663 1 0.0096  92.69
5 3.208 38726 4795 1 0.0084  76.23
1.3.7 6 3.207 27746 3218 0.5 0.0095 90.47
7 3.213 23197 4904 1 0.008 5 77.05
8 3.208 31591 7775 1 0.0109  95.26
9 3.242 31507 4653 1 0.0088  70.61
2.3
10 °C+ min™! Lo(3*) CNP
T* PHB
(T* -=5)<C 4 5
R C N P
1°C min™'
T 2 C> N> P C
N p 8
g L7'H,O (NHs) »S04 0.25 ¢+ L 'H.0
2 KH,PO, 0.25¢- L7'H.0
2.1 'H PHB
'H 4. 86%

7.26 me-, L]
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20 6
3 L(3%) 9 PHB PHB
Table 3 Concentrations and total production rates of PHB in cells from 9 preparations in Lo (3*) of orthogonal arrays
1 2 3 4 5 6 7 8 9
PHB /% 80.99 74.10 89.50 92.69 76.23 90. 47 77.05 95.26 70. 61

Q/g 0.2732 0.264 4 0.4108 0.1625 0.2332 0.3075 0.124 6 0.1626 0.1382
M/g 10.879 9 11.4375 11.007 4 10. 628 3 11.1243 12.2252 11.2296 11.5323 12.961 3

PHB Y/ % 3.10 3.12 4.17 1.65 2.75 2.78 1.44 1.48 1.51
4 Lo(3*)
Table 4  Preparation of fermentation culture for optimization of active sludge by Lo(3*) of orthogonal arrays
A B C D Y 2Y 2Y/4
1 1 1 1 1 1.91 4.01 3.26 3.23 12. 41 3.10
2 1 2 2 2 2.68 2.55 2.91 4.33 12. 47 3.12
3 1 3 3 3 4.65 4.86 2.81 4.36 16. 68 4.17
4 2 1 2 3 1.58 2.41 1.85 0.77 6.61 1. 65
5 2 2 3 1 2.98 3.26 2. 66 2.09 10. 99 2.75
6 2 3 1 2 3.39 2.97 2.52 2.24 11.12 2.78
7 3 1 3 2 0.72 2.10 1.74 1.20 5.76 1. 44
8 3 2 1 3 1.75 1.56 1.13 1. 49 5.93 1.48
9 3 3 2 1 1.43 1.32 1. 64 1. 64 6.03 1.51
I “41. 56 24.78 29. 46 29.43 G=3% 3 Y=88.00
b 28.72 29.39 25.11 29.35 G?=7744.00
I; 17.72 “33.93 "33.43 29.22 | CT=G6G*/9n=7744.00/9 x4 =215.11
R = Lna = Luin 23.84 9. 05 8.32 0.21 S 1=X(XY)/4-CT=980.56/4-215.11=30.03
R=1"+ L'+ I | 2866.07 2622.29 2615.97 2581.36 | S =XV - CT=256.35-215.11=41.24
R*/3n 238. 84 218.52 218. 00 215.113 | S2’=S - S 1=41.24-30.03=11.21
S 23.73 3.41 2.89 0.003 | n
5 Lo(3%) PHB
2.4
Table 5 Variance analysis of preparation of fermentation culture for 6
optimization of active sludge by Lo (3*) of orthogonal arrays
PHB PHBV (PHB: PHV =9: 1)
f 2/ f F 174. 3 156.3
A 23.73 2 11.87 30.70° PHBV
B 3.41 2 1.71 4.42"
PHB PHV PHB
C 2.89 2 1.45 3.75" .
e 0.003 2
e 11.21 27 Foo(2,29) =5.42 PHB  PHV
e 11.213 29 0.39 Fo.0s(2,29) =3.33 PHB PHV
S= -1 PHB
fa= -1
CNP
Sp > sc?> s C 3
N P F C
N P PHB
C N P PHB
C
[6]
PHB PHB PHB

8 g: L' (NH4) 25040. 25 g: L 'H,0
KHP0,0025 ¢:h L r¢Hy0 cPHB
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6 10(3%) 9
Table 6 Melting point of extracts from 9 preparations
in Lo(3*) of orthogonal arrays
1 2 3 4 5 6 7 8
/°C 188.6182.2 184.6 187.8 184.0 188.9 188.9 186.1 185.3
4.86% 70.61% [1] . (PAEs)
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