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ABSTRACT: The work aims to realize low-cost and high-efficiency synthesis and large-scale application of polyhy-
droxyalkanoates (PHAs) as green packaging material by studying the carbon source substrate and affecting factors in
its biosynthesis process in view of that its development is constrained by high production cost. The current research status
and achievements of PHAs in China and abroad were summarized and analyzed. Besides, the carbon source substrate,
microbial culture mode, as well as the effects of dissolved oxygen (DO), pH value, carbon nitrogen ratio on the synthesis
efficiency of PHAs were introduced. Cheap biomass resources, reasonable carbon nitrogen ratio, multi batch aero-
bic-anaerobic culture, low dissolved oxygen concentration, neutral or alkaline culture environment have become important
approaches to promote the accumulation of PHAs and reduce the production cost of PHAs. With the continuous optimiza-
tion of the production process, the large-scale production and wide application of green bioplastics PHAs will drive the
development of packaging materials in the direction of greening and safety.
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Fig.1 Main approaches for microbial synthesis of PHAs
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KGR HEAT, 2SN InRs IR B = i, G 9 0 iR T
¥E H 5 M N B LA PHAs, MTTTZEAE T 3k, S8 PHAS
A B Y B AR

K| —FZEILL 2 B R, SR BRI T 25
KRIAE pH=8.5 I}, PHAs By E0EA3 T 31.1%.,
Dionisi Z: LR & Wi T2, 2B RR . TNRR .
FLIR M B — BRI A R PHAs, R IE RSN
B — BRI, 2R /NES DL VEAS HERIBIRY,
UG T RES X E AR 52,k R4 4 6 g
PRI ] X PHAs & A IR K0, Y
WG B IE TR VR R 0.36 /L (DL COD it). 8-
YUK 10 3 1, PHAs AR B M 8.74%18 N3 1
50.24%. [AI} & BLREI YT PHAs & Bl H A R K
W, MEEYSERE N 42 mT B, 230 PHB 194 .
Mohamad 5 H b1 A RO BRIE, RIS M5
PR Y A S BT T 28517 PHAs W E 4, fRHFE
SR 173 PEEUKSE, M FEE-DUR LR EETE 0.20
F10.26 B, A WIRNERRE) PHAs Jiti 70565 2
T 77%~78%, I H 7= R FFFE 193~236 mg/(L-h)TEK
K TS F/F R 2.0 B, fHAESIIR K PHAS i
WA 27%, FFRA 65 mg/(L-h), X5 Yan
BT — S SE IS

g bk, s BT R SR E AR K, A
IR A8 o BOW i A= W R i 2 RE M B HEAE T o AR TR

AR A 75 U8 P R T Rl e ) 22 e, Bl
R BRI S BA AR . L85 KRE, KM,
5 PR A 18] ] s 1 114 B 22 AT B AR A PHAS 3L
A9, NI R E Z 511 PHAS.

3 ARHENZmEER

£ PHASs 5 B9 B, % ## % Dissolved Oxygen,
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7 B R AR R
3.1 BES

DO 1B XHE A B Fh 4% 352 0 Hh 1) 3R Wl v A0 A Ak 20 B
H—ERM, Wang 21055 K G M5 e o e it AT
THAEE, FEANTE DO AR AT, BInE & i i
2 ( VFAs) IllE PHAs )= 3% . 7EJEFR T DO fE /4%
- F (DO iy 4.7 mg/L+0.3 mg/L ), WELHH VFAs
HAER A (0.12£0.01 ) mg/h (L4 COD it), HHRAY
PHAs /2% (0.07+0.01 ) mg/h ( L COD it ), 44
RS A TR BN 12.9%K) PHAs; 1E{E/KFE DO
BT, VFAs BIEFERF PHAs (177 R I 54 52 5] B
W 555 E YR AR AR BB BT T
20, A RILL R AV R R IR, BF5E DO X AR
G % PHAs & i . BEIERIBRBEME A Z . DL SR M ik
JRET, PHAs MYA BUE i, AR R, Y
DO it ik BE 4330 1. 4. 6 mg/L B, N5 7K
FRER RV 22910 16.9. 0.54. 3.1 mg/L; LIE%
FERBERT, PHAs BIA MR B8R, BEIREL T mvk
S AR 0 — I — = i AR R B (R R B Y
W B 3 R A A8 A R K, Fall ZEUS8IRF 9% K AR B AR e Y
R TS TR ORI & B, ERE ki AR,
TR UE R BERREL A AL B A (PAO A1 GAO ) %
RGNS RAEY AR, WFHEI S TR S
ORI A S B Y DO (B AR 2 1 40 22 4R
AR ALK, HRMARERARRE, $2 PHAs

25 LRTIR , YR IR A AR Y R R A R R 2
XA A 8 PHAs A IEITER, DO fE & 2 il
OGP O, R SR AN S = TR s 24 DO fEI IR
B, SR T ) R Tl SRR AR, (] st 24 i sl A A A
K LLK PHAs A . HIL, DO EARRRTE T )
WREVO IR i A 2

3.2 pHf{E

pH {H P52 M0 G0 P M P PR DA R g A 6 1, X
EYI A L PHAs AR KAYSEI . Yang 551455 6
fdi PR AL B ( pH=12, 24 h), LI ZeH LY (&
H BRI RR IR EL ) MR, K1 PHAs K™ h
400 mg/g, %A T2 R | K ARIR A IE
Liu ZEP0%60 75 U6 SR FH i BT A% R Bl 19 4 B A A 7= 4
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PERRIGRR ( VFAs ). UEBH# R0 A & B pH ZERRIE 4%
PER AT LR B & ek B b VFAs OVREE . PItG R &
A FIT BRIP4, k& A R T TR,
23T P B AT B 2 1A ) DR TR R G TR i 7 A
A A IR T IR YR , o0 0 vk J5 15 3 R R0 k5
e, WEAIE pH (E XTI M5 Je & B2 =i LA . PHAS
ARSI, &I pH 1E 6.5~8.2 N, PHAs 4
wIRA R, ERRREAEE T, U 3
P, SR AR R IR EE T, KR ) R R R R

LE EITR, pH (EAUH A Wi vl — 2 1
Wi, %t 35 U8 & PR VFAs (920 23t 500, Liu 25054
WFFE pH BN 15 V8 & P TR A S A, 7E Pk L
PEFREE T #A R T LWk VEAs, Hi TistkEisie
oA, et pH HESE AR, XHEYR R
PHAs 15, HtEs ik s 5~ n $2 5 2R 4o i s ok
AR, HAFT PHAs IR, X 524 sl
T — A

3.3 &t

Vallencia 45 PV7E Jp it X 2 B #% ( Sequencing
Batch Reactor, SBR) H R USRI M,
i & b (C/N) X PHAs FLRAE S, C/N [
Sy 13.3. 23.2 F125.2 i, PHB Y KA B &4 ik
F 14% . 16.8%M1 15.1%, 75 HALMF 5215 H B 451E
AHEE, PHB & m AH XTI Y J5 R AT g J& VFAs 4
A3 B FU BRI, (EATS AT UERH C/N b J& PHB A= 7= 5%
HNE, Zhao EPDIRFFE &Y C/N JEHE LR 80 Al
95 W}, PHAs MY e fm B fitt i 43 1 0 924~1 109 mg/L
F11065~1278 mg/L. 7 C/N ¥bE, RIS IR 032
BRAEIA ST, KB EPS (4IANKRISHE R 2Kl
HERI =Y . RS MRS BRI R ) MR N L
BB IR , B SR B nT LIRS T PHAs fUFL R
A 28 S BIBFSERR A L 3.0~7.0 I PHASs B9 2 &
BRI, A L RE IR IR B R R b R R R RCR
[F e E PHAS A LR, IRIRALLL T, MRS
Y EPS B3 £ .

Ak, Lorini ZED°WE 58 474 ) SBR H W4
PHAs FIE #1741k, JE15 pHE N 6.0~7.0, REGE
MAuER o, EAWY 12 h, K (C) PRt
BB BE (10 min, 0.42 L) —IN#E C HSS 1 N
B (150 min ) — 353290 HEH 1938 HBYBERE 772 (3 min,
0.50 L) —%& (N) VR B (5 min, 0.08 L) —
52 N BB (552 min) RYPEIRZERMIERIE, K EAE
BRI EE RS PHAs A8 T AN E B & & ( PHAS
HEHRIMPAY RS RN B ERLAN 0.40~0.53 ),
Simona ZFPOIEAREA B AR A 1F T T LUk A
FI| PHAS fiff 32t Fl ™= 1t B0 R A S E D o R o X R
W ORI, ASEEZA R MYV (HE AR,
AELRRIE ) s BTt A F T PHAs BRI R

DAL AR SR 5945 T AU 2538 , 38 Y4 MR A b
fiEfem PHAs f77 4, C. N. P i LR 7e
100 : 8 o 1 FhE R A KA B AE DT, ik
BOSCHRARGE B R A A 20 47, R IR AL
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Tab.2 Comparison of physical properties between PHAs with different monomer structures and
traditional petroleum-based plastics
PEE P M - i L > A - 53
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Fig.2 Oxygen and water vapor barrier properties of PHAs and traditional
petroleum-based plastics when used in food packaging
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